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Remains of Erinaceidae, Talpidae, Soricidae and Heterosoricidae were found in eight
Late Miocene localities with the ‘Hipparion fauna’ in the Republic of Moldova. The
number of individuals is not high and their remains are fragmentary, however, the species
composition is large. Three to six taxa of hedgehogs, four to five moles, and nine to ten
taxa of shrews have been identified. Erinaceidae are represented by Schizogalerix sar-
maticum, Parasorex socialis, ?Erinaceus sp., and undetermined Galericinae and Erina-
ceinae. The Talpidae include Ruemkelia sp., Desmanella sp., Proscapanus metastylidus
n. sp., Proscapanus cf. austriacus, and undetermined species. ?Miosorex sp., Crusafon-
tina cf. endemica, ?Crusafontina cf. kormosi, ?Amblycoptus sp., undetermined Anouroso-
ricini, Hemisorex suchovi, Petenyia cf. dubia, ?Asoriculus sp. and “Paenelimnoecus”
repenningi represent the Soricidae, whereas Dinosorex grycivensis was the only represen-
tative of the Heterosoricidae. The remains are described, measured and illustrated, and
their systematic position and distribution are discussed. Both the insectivore remains
abundance and their taxonomic diversity varies among the localities. The most numerous
and diverse (three hedgehogs, three moles and three shrews) assemblages were found in
the early Late Miocene (MN9) locality Buñor I. The younger (MN10-MN11) localities
Kejnar and Èiobruèi yielded respectively five (Erinaceidae and Soricidae) and four (Tal-
pidae and Soricidae) species, and in the remaining late Late Miocene localities
(MN12-MN13) only one to three species were present. Unfortunately, the small number
of specimens and species in most localities do not allow for a reconstruction of the trans-
formation of the insectivore fauna in the Late Miocene. However, the fossil assemblages
found in the Miocene of Moldova are similar to assemblages found in the other European
localities of that time. In general, the European insectivore fauna (especially moles and
hedgehogs) was much more diversified in the Miocene than today. It is also visible in the
Late Miocene of Moldova.
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I. INTRODUCTION

In the Republic of Moldova, Late Miocene deposits crop out over a large area and represent shal-
low marine, deltaic, fluvial, and lacustrine environments. Numerous Hipparion faunas are represented
in different stratigraphical positions and facies (Figs 1, 2; LUNGU & RZEBIK-KOWALSKA in press).

During the last ten years, rich Hipparion faunas of the Vallesian-type were found in the Bessara-
bian and Chersonian beds (LUNGU & BILINKIS 1979; LUNGU & ÈEMYRTAN 1986; LUNGU 1990).
Localities with the Hipparion fauna from the Maeotian beds (Early Turolian) of Eastern Europe
(e.g. Taraklija, Èimišlija, and Èobruèi) have also yielded assemblages of terrestrial vertebrates.

This work reviews the Late Miocene Moldavian hedgehogs, moles and shrews by revising the
older material and describing newly collected specimens.

Measurements of specimens were taken according to the methods applied by DE JONG (1988)
for the Erinaceidae, by HUTCHISON (1974) for the Talpidae, and by REUMER (1984) for the Sorici-
dae. Homologous elements (e.g. right first lower molar m1) were chosen to avoid repeated repre-
sentation of the same individual.

The teeth I1, i1, and a1 were measured along their buccal side, all other teeth on the occlusal sur-
face. Abbreviations: L = maximal length, W = maximal width, and H = maximal height, DS = dia-
meter of the shaft (talpid humeri).

The specimens described are housed in the collection of the Tiraspol State University (TSU) in
Kišinev (the Republic of Moldova).
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Fig. 1. The Late Miocene localities of the Hipparion fauna in the Republic of Moldova in which insectivore mammals were found.
l – Localities of the Hipparion fauna in the Bessarabian beds;n – Localities of the Hipparion fauna in the Chersonian beds;
p– Localities of the Hipparion fauna in the Maeotian beds;u– Localities of the Hipparion fauna in the Pontion beds.
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Fig. 2. Stratigraphic position of the Late Miocene localities with terrestrial fauna from the Republic of Moldova. A – stratigraphy
of the marine beds; B – stratigraphy of the continental beds; � – localities with insectivore mammals.



II. SYSTEMATIC  PALAEONTOLOGY

Class Mammalia LINNAEUS, 1758

Superorder Insectivora sensu NOVACEK, 1986

Order Erinaceomorpha GREGORY, 1910

Family Erinaceidae FISCHER VON WALDHEIM, 1814

Subfamily Galericinae POMEL, 1848

Genus Schizogalerix ENGESSER, 1980

Schizogalerix sarmaticum (LUNGU, 1981)

Figs 3 A-I, 12 A-B

M a t e r i a l. One P4, one buccal fragment of M1, two M2, one buccal fragment of M2, two lin-
gual fragments of M2, one M3, one lingual fragment of M3, one p3, one p4, four m1, one talonid of m1,
three m2, and one m3. Minimum number of individuals = 4. Buñor I, MN9 (coll. TSU-Buñor-1).

D e s c r i p t i o n. The P4 is characterized by a small but distinct parastyle, a large protocone
located anteriorly in relation to the hypocone, a prominent hypocone but lower than the protocone
and by a very bulbous metastyle. A strong posterior cingulum is also present. There is only one buc-
cal fragment of the M1, the protocone and hypocone are absent. The tooth has a divided mesostyle
and an elongated metastyle. Its protoconule is small, parastyle very small, antero-buccal and
postero-buccal cingula narrow, and the buccal cingulum absent. The M2 is almost rectangular in oc-
clusal view because its metastyle is short and parastyle hardly visible. It has eight cusps (the para-
cone, double mesostyle, metacone, protoconule, metaconule, protocone, and hypocone). The largest

Fig. 3. Schizogalerix sarmaticum (LUNGU, 1981) from Bu�or I: A � right P4, TSU-Bu�or-1/1; B � left fragment of M1,
TSU-Bu�or-1/1; C � right fragment ofM2, TSU-Bu�or-1/1;D � rightM3, TSU-Bu�or-1/1; E � right p3, TSU- Bu�or-1/1;
F � left p4, TSU-Bu�or-1/1; G � right m1, TSU-Bu�or-1/1; H � right m2, TSU-Bu�or-1/1; I � right m3, TSU-Bu�or-1/1.
Schizogalerix cf. sarmaticum from Pitu�ka: J � right M2, TSU-Pitu�ka- 1/1. All in occlusal view (H 15).
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cusp is the protocone, the smallest is the elongated protoconule. The parastyle is hardly visible.
There is no connection between the protocone and metaconule. The mesostyle is divided. It forms
two small cones, the anterior larger than the posterior one. A deep valley separates lingually the pro-
tocone and the hypocone, but the posterior arm of the protone is united with the anterior arm of the
hypocone. The well developed cingula are present only in antero-buccal and postero-buccal parts of
the tooth as well as below the paracone. The M3 is of a subtriangular shape in occlusal view. It has a
complicated morphology because it consists of five cusps (parastyle, paracone, metacone, protoco-
nule and protocone). Its highest cusp is the protocone, the protoconule is the smallest. The furrow
(groove) of the divided mezostyle is present, but its two cusps are hardly visible. The parastyle is
very well developed. The anterior arm of the protocone joins with the posterior arm of the protoco-
nule. It does not join the anterior cingulum. The single cingulum is present in the anterior side of the
tooth.

In principle, the p3 is unicuspid although a very small cusp, the parastyle, is present in front of its
crown. The main cusp, the paraconid, is situated centrally. Three crests run from the top of this cusp:
one, rather blunt, to the parastyle, and two remaining ones, much sharper, to the postero-buccal and
postero-lingual corners of the tooth. A talonid-like shelf is present. It is wider on its lingual side.
The very short cingulum is visible on the both sides of the paraconid. The tooth has two roots.
The p4 has a large trigonid and a short talonid. The predominant cusp of the trigonid is the para-
conid. The trigonid is lingually open. The talonid is wider in its lingual side. The well developed
cingulum is present only in the posterior side of the tooth. The short ridge, runnning from this cingu-
lum to the base of the paraconid/metaconid wall, divides the talonid into two (buccal and lingual)
parts. Two roots are present. The m1 is large and its anterior side is pointed. The trigonid is narrower
and shorter than the talonid. In an unused tooth, the posterior arm of the hypoconid ends at a small
but distinct hypoconulid, half way to the entoconid. The anterior cingulum is very well developed
(large and protruded), the lingual cingulum is absent, the buccal cingulum is situated below the re-
entrant valley and the posterior cingulum runs towards the entostylid. The entoconid is elongated in
an antero-posterior direction. The large entostylid is very well developed. The m2 has a long trigo-
nid (more or less as long as the talonid) and its anterior side is rounded. All m2 are heavily worn,
therefore some morphological detail is obscure. Most probably the hypoconulid was absent but the
long entoconid and the large entostylid are visible. The cingula are similar to those in m1 with the
exception of the buccal cingulum which is absent only below the hypoconid. The m3 is proportion-
ally small and its talonid is short. The hypoconulid and entostylid are absent. The anterior, lingual
and posterior cingula are similar to those in m2, but the buccal one is present below the protoconid.

M e a s u r e m e n t s. See Tables I and II.

S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. The short and wide M2 with the
divided mesostyle and the posterior arm of the protocone connected with the hypocone (instead of
the metaconule) indicates that this tooth as well as other hedgehog teeth of corresponding size to the
size of M2 belong to Schizogalerix ENGESSER, 1980.

Apart from the unnamed Schizogalerix (Schizogalerix sp.) from North Africa (Algeria and Mo-
rocco; ENGESSER 1980), 12 species from Europe, Asiatic Turkey and Kazakhstan are currently
known, including: “S.” iliensis KORDIKOVA, 2000 described from Kazakhstan (MN4-MN5),
S. pasalarensis ENGESSER, 1980 from Turkey (MN5), S. pristina ZIEGLER, 2003 from Austria
(MN5), S. anatolica ENGESSER, 1980 (MN7+8) and S. sinapensis SEN, 1990 (MN9), both from
Turkey, S. voesendorfensis (RABEDER, 1973) (MN9-MN10) and S. zapfei (BACHMAYER &
WILSON, 1970) (MN10-MN12), both from Austria, S. iberica (MEIN & MARTÍN SUÁRES, 1994)
from Spain (MN10-MN14), S. moedlingensis (RABEDER, 1973) from Austria (MN11-MN12),
S. macedonica DOUKAS,1995 (in DOUKAS et al. 1995) from Greece (MN13), and S. depereti
(CROCHET, 1986) from France (MN14-MN15). Additionally, in 1981 LUNGU described a new spe-
cies, Galerix sarmaticum, from Moldova (MN9). The revision of the material showed that the
Moldavian remains also belong to the genus Schizogalerix. The original description was published
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in the Russian language and in foreign literature the species was cited only once by ªTIUCÃ (2003)
[as Schizogalerix ex gr. sarmatica (LUNGU, 1981)].

Besides slightly smaller older forms and the visibly larger younger taxon, S. depereti, the re-
maining species of Schizogalerix are more or less similar in size.

Morphologically, S. sarmaticum differs from “S.” iliensis, S. pasalarensis and S. pristina by the
presence of well divided mesostyles in the upper molars and by elongated entoconids and ento-
stylids in the lower molars. Also, in contrast to “S.” iliensis it has a small parastyle, the protoconule

Table I

Measurements of upper and lower teeth (in mm) of European Schizogalerix

S.
sarmaticum

Buñor I
Moldova

MN9

S.
pristina

Mühlbach
Austria
MN5

(ZIEGLER
2003a)

S.
voesendorfensis

Vösendorf
Austria

MN9-MN10

(RABEDER
1973)

S.
zapfei

Kohfidish
Austria

MN10-MN12

(BACHMAYER
and WILSON

1970)

S.
iberica
Otura 1
Spain

MN10-MN14

(MEIN and
MARTIN

SUAREZ 1994)

S.
moedlingensis

Eichkogel
Austria

MN11-MN12

(RABEDER
1973)

S.
macedonica
Maramena

Greece
MN13

(DOUKAS
et al. 1995)

S.
depereti

France
MN14-MN15

(CROCHET
1986)

P4 L 2.30 –
2.12-2.47

n=12
2.50 2.22 – 2.41 –

L
M2
W

2.08

2.80

1.86-2.04
n=8

2.65-2.82

1.91-2.12
n=15

2.56-2.81

–

–

1.96-1.97
n=2

2.62-2.64

1.97-2.06
n=3

2.90-2.90
n=2

2.13-2.39
n=8

3.29-3.61

2.49-2.75
n=4

3.19-3.63

L
M3
W

1.33

1.78

1.08-1.33
n=3

1.74-1.93

1.16-1.22
n=3

1.91-2.00

–

–

1.20-1.23
n=2

1.74-1.86

1.22-1.36
n=4

2.06-2.15

1.16-1.16
n=2

1.94 -2.00

1.50-1.67
n=4

2.10-2.30

L
p3
W

1.55

1.06

1.50-1.74
n=3

0.79-0.91

1.54-1.77
n=8

0.81-0.96

1.30-1.50
n=?

0.80-1.00
n=?

1.52-1.59
n=2

0.83-0.91

1.57-1.63
n=2

0.93-0.99

1.61

1.03

1.73-2.12
n=4

1.04-1.23

L
p4
W

1.79

1.35

1.71

1.26

1.61-1.85
n=8

1.07-1.22

1.60-2.00
n=?

1.20-1.30
n=?

1.94-1.98
n=3

1.28-1.30

1.56-1.68
n=3

1.25-1.33

1.81-1.94
n=3

1.29-1.35

2.16-2.69
n=6

1.45-1.63

L
m1
W

3.02- 3.06
n=3

1.82-1.94
n=4

2.79

1.81

2.35-2.85
n=22

1.66-1.93

2.60-2.90
n=?

1.80-2.10
n=?

2.86-2.98
n=5

1.80-1.99

–

–

3.03

2.13

3.22-3.52
n=3

2.13-2.39

L
m2
W

2.65-2.78
n=2

1.60-1.64

–

–

2.16-2.43
n=20

1.51-1.89
n=19

2.30-2.70
n=?

1.60-1.90
n=?

2.43-2.51
n=2

1.63-1.76

2.15-2.38
n=5

1.77-1.89
n=3

2.52-2.77
n=5

1.74-2.06

2.72-3.20
n=5

2.09-2.28

L
m3
W

2.11

1.16

–

–

1.76-2.10
n=17

1.01-1.38

2.00-2.10
n=?

1.20-1.40
n=?

1.69-2.05
n=3

1.27-1.42

1.91-1.94
n=2

1.04-1.10

–

–

2.35-2.51
n=2

1.37-1.58
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in M1 and M2 are not united with the anterior cingulum, and the hypolophids in m1 and m2 are not
connected with the posterior cingulum. The teeth of S. pasalarensis differ from those of S. sarmati-
cum by the presence of a weak parastyle, but moreover by the lack of a labial cingulum in M1 and M2.
The teeth from Buñor I are slightly larger than those in S. pristina, and besides in the upper molars
the anterior arm of the hypocone joins the posterior arm of the protocone, while in S. pristina these
arms are separated by a notch.

In comparison with S. anatolica which has a distinct parastyle in the upper M2, very narrow trigo-
nids and a posterior cingulum united with the hypolophid in lower molars, S. sarmaticum has a weak
parastyle in M2, posterior cingulum separated from the hypolophid and only the trigonid of its m1 is narrow.

Cotrary to S. sinapensis, S. sarmaticum has a less undulated buccal side of the upper molars,
a one-armed protoconule, and a very small parastyle separated from the paracone by a shallow
groove. The lower molars of S. sinapensis are unknown.

Table II

Measurements of upper and lower teeth (in mm) of Schizogalerix from Ka-
zakhstan and Turkey. *Taken from scatter-diagrams (ENGESSER 1980)

S. sarmaticum
Buñor I

Moldova
MN9

“S.” iliensis
Aktau Mountains

Kazakhstan
MN4-MN5

(KORDIKOVA 2000)

S. pasalarensis*
Paºalar
Turkey
MN5

(ENGESSER 1980)

S. anatolica*
Eskihisar
Turkey
MN7+8

(ENGESSER 1980)

S. sinapensis
Sinap Tepe

Turkey
MN9

(SEN 1990)

P4 L 2.30
?2.35-255

n=7
2.35

2.18-2.48
n=13

2.30

L
M2
W

2.08

2.80

?2.21-2.35
n=9

?3.13-3.24

1.96-2.07
n=3

3.04-3.25

1.96-2.25
n=22

3.07-3.43

2.09

3.08

L
M3
W

1.33-1.39
n=2

1.73-1.78

1.58-1.71
n=4

1.83-2.08

–

–

–

–

–

–

L
p3
W

1.55

1.06

1.56-1.67
n=8

0.89-1.11

1.48

0.96

1.40-1.68
n=16

0.84-1.03

–

–

L
p4
W

1.79

1.35

2.10-2.43
n=8

1.40-1.66

1.79-1.89
n=6

1.24-1.49

1.63-1.91
n=20

1.13-1.50

–

–

L
m1
W

3.02-3.06
n=3

1.93-1.97
n=4

–

–

2.67-2.84
n=3

1.81-1.88

2.43-2.91
n=26

1.66-2.22

–

–

L
m2
W

2.65-2.78
n=4

1.60-1.64

–

–

2.32-2.40
n=2

1.59-1.73

2.20-2.56
n=23

1.59-1.90

–

–

L
m3
W

2.11

1.16

2.23-2.23
n=2

?1.33-1.38

–

–

–

–

–

–
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From S. voesendorfensis the Buñor I teeth differ by a more complicated structure of M3 (with
a protoconule and a trace of the mesostyle), a shorter talonid in p4, the absence of entoconid crests
and the presence of elongated entoconids and entostylids in lower molars.

S. sarmaticum differs from S. iberica by the presence of a conical hypocone without the posthy-
pocrista in M2 (probably also in M1 but the lingual fragment of this tooth is lacking), by a more
complicated structure of the M3 (with a large parastyle), by the posterior cingulum reaching the en-
tostylid and by the presence of elongated entoconids and entostylids in lower molars.

S. moedlingensis and S. sarmaticum differ by the presence of small parastyles in M1 and M2 in
the latter. S. sarmaticum also lacks continuous anterior, labial and posterior cingula but possesses
elongated entoconids and entostylids in its lower molars.

Specimens from Buñor I differ from S. macedonica by the lack of an additional cusp between the
protocone and hypocone and by the very small parastyles in M1 and M2.

S. sarmaticum is smaller than S. depereti. It also has elongated entoconids and entostylids in the
lower molars which are absent in S. depereti.

The specimens from Buñor I are most similar to S. zapfei. In both species the lower molars have
enlarged entoconids and elongated entostylids. Unfortunately, the upper molars of S. zapfei are un-
known. They are, however, present in S. attica described by RÜMKE in 1976 from Greece. Accord-
ing to ENGESSER (1980) S. attica is identical with S. zapfei and the name “attica” is a synonym of
“zapfei”. Indeed, the lower molars of these two species are identical, characterized by large (double)
entoconids because both have elongated entostylids. If S. attica and S. zapfei are synonymous, then
the upper molars of the first species should be identical with those in S. zapfei. They are, however,
different from the upper molars of S. sarmaticum. Contrary to S. attica/S. zapfei, the upper molars of
S. sarmaticum have a small parastyle, conical hypocone in M2, and a different M3 with a protoco-
nule, a trace of a mezostyle and the junction of the anterior arm of the protocone with protoconule
(not with the anterior cingulum). These characters distinguish S. sarmaticum from S. zapfei and sup-
port its species status.

Schizogalerix cf. sarmaticum (LUNGU, 1981)

Fig. 3 J

M a t e r i a l. One isolated M2. Minimum number of individuals = 1. Pituška, MN10 (coll.
TSU-Pituška-1).

D e s c r i p t i o n. Besides its larger size, and the conical, well developed parastyle, the M2
from Pituška is morphologically identical with the M2 of S. sarmaticum described from Buñor I.

M e a s u r e m e n t s. M2: L = 2.17 mm, W = 3.03 mm.
S y s t e m a t i c p o s i t i o n. This tooth possesses a divided mesostyle and a connection be-

tween the posterior arm of the protocone and hypocone which identify it as belonging to the Galer-
icinae genus Schizogalerix. The detailed morphology suggests a relationship with S. sarmaticum or
the similar S. zapfei (which is characterized by a better developed parastyle). However, it is more
probable that it belongs to S. sarmaticum which lived in this area earlier, in the beginning of the Late
Miocene (Buñor I, MN9). As other insectivore species its dimensions slightly increased and mor-
phology changed with geological age. Additional material is needed in order to identify more pre-
cisely the tooth from Pituška.

Genus Parasorex VON MEYER, 1865

Parasorex socialis VON MEYER, 1865

Fig. 4 A-F

M a t e r i a l. One I1, one P3, one M3, one p4, two m1 (one damaged, the anterolingual part of
the trigonid is lacking) and three m2 (one broken and stuck together). Minimum number of indi-
viduals = 2. Kejnar, MN10 (coll. TSU-Kejnar-1).
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D e s c r i p t i o n. The I1 has a convex anterior surface and flattened posterior surface.
The postero-buccal ridge is prominent, the postero-lingual is less so and it does not reach the tip of
the tooth. The root curves posteriorly. Its upper surface is convex and lower surface is flat. The P3 is
massive. The highest cusp is the paracone, the parastyle is small but well individualized. The tooth
has two lingual cusps, the protocone and the hypocone. The cusps are conical and well isolated from
one another. The hypocone is larger than the protocone. The anterior and posterior cingula are large
and protruded. The buccal and lingual cingula are absent. The M3 has four cusps (the parastyle,
the paracone, the protocone and the metacone), although the trace of the protoconule is present.
The highest cusp is the protocone, then the paracone and the smallest is the metacone. The ridges
connecting these cusps border the central basin. The mesostyle is undivided. The anterior arm of the
protocone is separated from the paracone by a narrow furrow. The parastyle is very well developed.
The anterior cingulum is long and protruded, the posterior cingulum is short, situated in the middle
of the posterior wall of the crown.

The p4 has a large trigonid and a short talonid. The talonid is formed by a ridge, higher in its
lingual side. The metaconid is smaller and lower than the protoconid. The paraconid is low but
distinct. Cingula are absent. The m1 is relatively large. The anterior side of the crown is pointed and
the paraconid is well developed. The largest cusp is the entoconid, the protoconid and the metaconid
are more or less of the same height. There is a deep notch between both cusps. The hypolophid and
the posterior cingulum do not reach the top of the entoconid. The entostylid is absent. The anterior
cingulum continues below the top of the protoconid. The m2 is smaller than m1 and the anterior side
of the crown is rounded. Additionally, it is similar to m1. In one specimen the buccal cingulum is
also present below the re-entrant valley of the tooth.

Fig. 4. Parasorex socialis VONMEYER, 1865 from Kejnar: A – left I1, TSU-Kejnar-1/1; B – right P3, TSU-Kejnar-1/1; C –
right M3, TSU-Kejnar-1/1; D – left p4, TSU-Kejnar-1/1; E – left m1, TSU-Kejnar-1/1; F – right m2, TSU-Kejnar-1/1.
?Parasorex socialis from Èimišlija: G – left fragment of P3, TSU-Èimišlija-1/1; H – left P4, TSU-Èimišlija-1/1; I – right
M3, TSU-Èimišlija-1/1. Galericinae gen. et sp. indet. from Bu�or I; J – right P3 or P4, TSU-Bu�or-1/1; K – right M3,
TSU-Buñor-1/1; L – right m2, TSU-Buñor-1/3. All in occlusal view (H 15).
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M e a s u r e m e n t s. See Table III.

S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. The P3 with two lingual cusps
(the protocone and the hypocone) preserved among the Galericinae specimens from Kejnar indi-
cates that this subfamily may be represented by Galerix symeonidisi DOUKAS, 1986, Parasorex so-
cialis VON MEYER, 1865 or one of the Schizogalerix species. Other representatives of Galericinae
possess the P3 with one lingual cusp. However, teeth of G. symeonidisi differ from those in Kejnar
by a much narrower P3 and M3, a different shape of the p4 paraconid and much longer buccal cingu-
lum in m1 and m2. Besides, G. symeonidisi is known from older localities (MN4-MN6) and so far it
has never been found in the MN10 zone. The specimens from Kejnar cannot represent Schi-
zogalerix because there is no connection (with the exception of one tooth which is very worn) be-
tween the posterior cingulum and the posterior arm of the entoconid in their lower molars. This
connection is characteristic for all Schizogalerix forms.

The hedgehog teeth from Kejnar are most similar to teeth of Parasorex socialis. Their size (see
Table III) and morphology lie in the range of variation of the latter.

P. socialis was described from Steinheim in Germany, dated to MN7+8. Besides Steinheim and
several other localities in Germany (all dated to MN7+8, ZIEGLER 2005), this form was also cited
from Switzerland (MN7+8, ENGESSER 1972), Austria (MN7+8, ZIEGLER & DAXNER-HÖCK
2005), Romania (MN7+8, ?MN9, RZEBIK-KOWALSKA 2005), Spain (MN7+8-MN10, HOEK
OSTENDE & FURIÓ 2005), and France (as P. aff. socialis, MN10, CROCHET & GREEN 1982).
The locality from Moldova represents the most eastern position of its range.

Table III

Measurements of upper and lower teeth (in mm) of Parasorex socialis

P. socialis
Kejnar

MN10

P. socialis
Petersbuch

6, 10, 18, 31, 35, 48
Germany
MN7+8

(ZIEGLER 2005)

P. socialis
Anwil

Switzerland
MN7+8

(ENGESSER 1972)

P. socialis
Pedregueras 2A

Spain
MN9

(DE JONG 1988)

P. aff. socialis
Montredon

France
MN10

(CROCHET and GREEN 1982)

L
P3
W

1.83

2.07

1.65-2.42
n=179

1.54–2.17

–

–

1.95-2.12
n=3

1.56-2.09
n=4

1.93-2.31
n=10

1.54-1.80

L
M3
W

1.29

1.75

1.15-1.59
n=137

1.76-2.42

1.22-1.30
n=4

1.88-2.00

1.16-1.42
n=5

1.76-2.06
n=4

1.13-1.37
n=9

1. 66-2.18

L
p4
W

1.85

1.23

1.52-2.40
n=335

1.03-1.69

–

–

1.81-1.90
n=4

1.20-1.30

1.92-2.14
n=9

1.12-1.27

L
m1
W

2.64

1.81-1.82
n=2

2.62-3.55
n=423

1.64-2.35

2.72

1.88

2.99

1.82

2.73-3.01
n=4

1.70-1.90
n=5

L
m2
W

2.36-2.40
n=2

1.50-1.53

2.17-3.04
n=426

1.47-2.07

2.54

1.38

2.43-2.68
n=3

1.64-1.93
n=7

2.21-2.49
n=9

1.47-1.72
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? Parasorex socialis VON MEYER, 1865

Fig. 4 G-I

M a t e r i a l. One P3 (with its buccal part broken), one P4, one M1 (with the buccal part dam-
aged), one M3 and one trigonid of m1. Minimum number of individuals = 1. Èimišlija, MN12 (coll.
TSU-Èimišlija-1).

D e s c r i p t i o n. The massive lingual fragment of the P3 preserved in the material does not
differ from this part of the tooth described from Kejnar. The P4 is also massive, but more robust and
larger than the P3. Its largest cusp is the conical paracone. The parastyle is small but present.
The protocone and hypocone are also conical. The hypocone is lower, but larger than the protocone.
The posterior cingulum is large, the remaining ones absent. The M1 has its buccal part broken.
Cusps that are present include the protoconule, the metaconule, the protocone and the hypocone.
The protocone is the largest cusp, the protoconule the smallest. The posterior arm of the protocone
is continuous with the anterior arm of the hypocone. There is no connection between the protocone
and the metaconule. The anterior and posterior cingula are present, the lingual one absent. The M3
and the trigonid of m1 are identical with these teeth described as P. socialis from Kejnar.

M e a s u r e m e n t s. P 4: L = 2.04 mm, W = 2.09 mm; M3: L = 1.25 mm, W = 1.87 mm.

S y s t e m a t i c p o s i t i o n. The small hedgehog teeth found in Èimišlija represent one
form and they are different from the large ones described from the same locality as ?Erinaceus sp.
As mentioned above (p. 20), the P3 found in the material has two lingual cusps, a character present
only in such Galericinae as Parasorex socialis, Galerix symeonidisi and species of the genus Schi-
zogalerix. As the mesostyle of M3 from Èimišlija is undivided it can be dismissed as belonging to
Schozogalerix. As concerns Galerix symeonidisi its M3 seems slightly narrower, the parastyle
smaller and the parastyle of its P4 also smaller than in Èimišlija teeth. In addition, G. symeonidisi is
older, known from localities dated to MN4-MN6.

The teeth of the small hedgehog from Èimišlija are most similar to teeth of P. socialis. Their size
lies in the range of variation of teeth from different Petersbuch localities dated to MN7+8 (ZIEGLER
2005), and the M3 does not differ much from this tooth in Kejnar. Also morphology, especially of
the M3 present in both localities, seems identical. As the material is very limited and the time gap
between last presence of P. socialis known so far is great (Spain, MN9, DE JONG 1988; France as
P. aff. socialis, MN10, CROCHET & GREEN 1982; Kejnar, MN10 this paper), the specimens from
Èimiºlija are tentatively identified as ?P. socialis.

Galericinae gen. et sp. indet.

Fig. 4 J-L

M a t e r i a l. One P3 or P4, one M3, and one m2. Minimum number of individuals = 1. Bu�or I,
MN9 (coll. TSU-Buñor-1).

D e s c r i p t i o n. The most characteristic feature of the P3 (or P4) is its complete lack of a
parastyle and, in result, the very short buccal side of the tooth. It consists of a high paracone, and
lower protocone and hypocone. From the top of the paracone a sharp ridge (style) runs to the rounded
postero-buccal corner of the tooth. The protocone is only slightly larger than the hypocone. A wide
valley separates the protocone and the hypocone. A short cingulum is situated in the postero-buccal
side of the tooth. The M3 is rather small and its occlusal view is subtriangular. The largest cusp is the
protocone, the paracone is little smaller, the metacon is vestigial. Its parastyle is well developed and
the mesostyle undivided. The anterior arm of the protocone joins the anterior cingulum. This cingu-
lum is very well developed. The buccal, lingual and posterior cingula are absent. The m2 is massive.
Its trigonid and talonid are more or less of the same size and its anterior side is rounded. The entoco-
nid is large. The hypolophid runs directly to the top of the entoconid so the entostylid is absent.
The anterior cingulum is well developed, the buccal one is present only below the protoconid, the pos-
terior cingulum ends in the middle of the posterior wall of the crown, and the lingual one is absent.
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M e a s u r e m e n t s. P3 or P4: L = 1.30 mm, W = 2.08 mm; M3: L = 1.05 mm, W = 1.83 mm;
m2:  L = 2.40 mm, W = 1.61 mm.

S y s t e m a t i c p o s i t i o n. The size of the teeth listed above, different from the size of
S. sarmaticum and Erinaceinae gen. et sp. indet. described from the same locality, indicates that
they may belong to a single taxon. The morphology of the M3 suggests that teeth are from the sub-
family Galericinae. However, the lack of the regular central basin in the M3 (the parastyle, paracone
and metacone do not lie in one line because the paracone is situated more lingually than the remain-
ing cusps) indicates that this tooth rather represents the genera Schizogalerix or Lantanotherium
FILHOL, 1888 [especially L. sansaniense (LARTET, 1851)] than Galerix POMEL, 1848 or Parasorex
VON MEYER, 1865, where cusps in M3 lie around the central basin. On the other hand, the tooth
from Buñor I has an undivided mesostyle, which precludes it from the genus Schizogalerix. Besides,
the upper P3 (or P4) with a very short buccal side do not resemble those in Schizogalerix, Lantan-
otherium and other genera (additionally, in many collections the upper teeth or the M3 of L. sansani-
ense are unknown). Only more abundant material can help in the generic and specific identification.

Subfamily Erinaceinae FISCHER VON WALDHEIM, 1814

Genus Erinaceus LINNAEUS, 1758

?Erinaceus sp.

Fig. 5 A-C

M a t e r i a l. Two I2, one upper C, three i1, one i2, one lower c, and two mandible fragments
(left and right, both glued together from three parts, probably belonging to one animal), one with i1
and p4-m2 and the second with p4-m2. Minimum number of individuals = 2, Èimišlija, MN12 (coll.
TSU-Èimišlija-1).

D e s c r i p t i o n. The I2 is unicuspid. Two crests run from its top to the middle of the anterior
and posterior sides of the tooth. The posterior crest is more distinct. The buccal side of the crown is
slightly convex, the lingual one straight in the anterior and slightly concave in its posterior part.
The cingulum is absent. The tooth has one root. The upper C is also unicuspid with two crests run-
ning from its top to the middle of its anterior and posterior sides. The posterior crest is longer and
curved slightly upwards on its back side. The buccal and lingual cingula are wide, but the former is
less protruded. The tooth has two roots.

The horizontal ramus of the mandible is very large. One mental foramen present in the left man-
dible is situated below the posterior root of the p4. The i1 and its root are massive. The buccal side of
the crown is convex and the lingual one straight. The unicuspid i2 is low and wide. A distinct crest
runs in the middle of its crown, from the anterior to posterior side of the tooth. At the back the crest
ends in a small cusp. One root is situated in the posterior part of the tooth. The cingulum is absent.
The lower c is large, much larger than the i2. Its massive cusp is situated in the anterior part of the
crown and the posterior part of the crown is very low. A distinct crest runs from the top of the tooth
forward, the short one is situated in the middle of the low, posterior part of the crown. It ends in a small
cusp. A trace of a cingulum is visible in the anterobuccal part of the crown. The p4 has a high and
distinct paraconid and protoconid but a low metaconid. The talonid is extremely short. The buccal,
not very protruded cingulum, is present. The m1 and m2 are massive. The m1 is larger and its ante-
rior side is pointed. The anterior side of the m2 is rounded. In both teeth the strongest cusp of the
talonid is the entoconid. The talonid basin is deep and open bucally and lingually. The entostylids
are absent. A faint cingulum is present on the anterior sides of the teeth and a large cingulum is on
the buccal sides of the teeth.

M e a s u r e m e n t s. See Table IV.
S y s t e m a t i c p o s i t i o n. As mentioned above, the mandibles present in the material

were stuck together, but their parts fit well to each other, so they certainly belong to these two speci-
mens. It can be seen that the number of teeth in one of the mandibles is reduced because between the
i1 and p4 present, there are only three alveoli belonging to one-rooted i2, c and p2. This indicates
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that the hedgehog from Èimišlija represents the subfamily Erinaceinae. It is characterized by the
presence of eight teeth in half of the lower jaw (2i, 1c, 2p and 3m) while in the Galericinae this
number equals 11 (3i, 1c, 4p and 3m). In this situation, the largest Galericinae species of the genus
known so far, Deinogalerix FREUDENTHAL, 1972, cannot be taken into consideration, especially
since it is still much larger than the specimens from Èimišlija.

In the Miocene, the following genera of the Erinaceinae were present in Europe: Dimylechinus
HÜRZELER, 1944, dated to MN1 and MN2, Amphechinus AYMARD, 1849 (MN1, MN2, MN4, MN6
and MN7+8), Atelerix POMEL, 1848 (MN7+8), Mioechinus BUTLER, 1948 (MN4 and MN7+8),
Postpalerinaceus CRUSAFONT & VILLATA, 1947 (MN10) and Erinaceus LINNAEUS, 1758 known
from the zone MN13 or MN13-MN14 (ZIEGLER 1999; MEIN & GINSBURG 2002).

A comparison of sizes of species belonging to the genera mentioned above indicates that all are
smaller than the hedgehog from Cimišlija with the exception of Amphechinus robinsoni GIBERT,
1974. This species was described from Spanish localities Manchones I and II, dated to MN7+8.
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Fig. 5. ?Erinaceus sp. from Èimišlija: A – left I2, buccal view, TSU-Èimišlija-1/1; B – right i2, occlusal view, TSU-
Èimišlija-1/1 (x 15); C – left fragment of mandible with i1 and p4-m2, buccal view, TSU-Èimišlija-1/1, (x 3). Erinaceinae
gen. et sp. indet. 1 from Buñor I: D – left M1, occlusal view, TSU-Buñor-1/1; E – left p4, posterior view, TSU-Buñor-1/1;
F – left m3, occlusal view, TSU-Buñor-1/1. Erinaceinae gen. et sp. indet. 2 from Leordoaja: G – right p4, posterior view,
TSU-Leordoaja-1/1 (H 15).



However, its morphology (a very small metaconid and the lack of the buccal cingulum in P4) differs
from the �imišlija specimens which have a well developed metaconid and clear, although not pro-
truded, buccal cingulum in this tooth.

As concerns the size and morphology of the hedgehog from �imišlija, it resembles the Recent
Erinaceus roumanicus BARRETT-HAMILTON, 1900 living today in the territory of Moldova. The
only exception is the size and robustness of the horizontal ramus of the mandible. It is clearly more
massive and larger in the fossil specimens (see Table V). As the teeth present in the fossil material
are not diagnostic and the size of the horizontal ramus considerably surpasses the size of known Eri-
naceus species, the hedgehog remains from �imišlija are tentatively described as ?Erinaceus sp.

Erinaceinae gen. et sp. indet. 1

Fig. 5 D-F.

M a t e r i a l. One ?P2, one M1, one p4 and one m3. Minimum number of individuals = 1.
Buñor I, MN9 (coll. TSU-Buñor-1).

Table IV

Measurements of mandible, upper and lower teeth (in mm) of ?Erinaceus sp. and
Erinaceus roumanicus*.

?Erinaceus sp.
�imišlija

MN10

E. roumanicus
Poland
Recent

E. roumanicus
Europe**

Recent

L
I2
W

2.00-2.23
n=2

1.51-1.56

–

–

–

–

L
i1
W

–

2.40

–

1.89-2.36

–

–

L
i2
W

2.66

2.14

–

–

–

–

L
c

W

3.65

2.22

2.69-3.23
n=10

1.89-2.40
n=11

–

–

L
p4
W

3.86-3.91
n=2

2.77-2.80

2.36-3.83
n=14

2.05-2.82

–

–

L
m1
W

6.46-6.47
n=2

3.87-3.88

5.39-6.22
n=14

3.30-3.95

4.70-6.60
n=20

–

L
m2
W

5.39-5.40
n=2

3.63-3.65

4.62-5.48
n=14

3.01-3.56

–

–

H of mandible below m2
8.41-8.45

n=2
5.81-7.63

n=9
–

* See HUTTERER (2005); **HOLZ and NIETHAMMER (1990)
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D e s c r i p t i o n. The upper ?P2 is unicuspid. The cusp is situated closer to the anterior side
of the tooth. One sharp crest runs from the tip of the cusp to the middle of the posterior cingulum.
The crown is oval in an occlusal view, although its anterior part is slightly wider than the posterior
one. The tooth has two roots and well developed cingula all around. The M1 is large and slightly
worn. It is characterized by 5 cusps (the paracone, metacone, protocone, hypocone and metaco-
nule), the highest is the metacone and the largest is the protocone. The metaconule is weak and sepa-
rated from the protocone/hypocone crest by a shallow valley. The parastyle is very small and the
metastyle is well developed (elongated). The mesostyle is undivided. Well-developed cingula are
present all around the crown. The tooth has three (two buccal and one lingual) roots.

The p4 is also large and massive. Its highest cusp is the protoconid but the paraconid is only a lit-
tle lower and slightly bulbous. The tip of the metaconid is broken so its height is not known. The
talonid is reduced to the lingual cusp (hypoconulid). A large cingulum is present on the buccal and
posterior sides of the crown. A trace of it is also visible below the trigonid valley which is rather
deep. The m3 consists of the trigonid only. The curved paralophid extends along the lingual side of
the crown but not close to the trigonid basin. Wide anterior, buccal and posterior cingula are present.
The buccal cingulum is protruded.

M e a s u r e m e n t s. ?P2: L = 1.81 mm, W = 1.16 mm; M1: L = 3.38 mm, W = 4.54 mm; p4:
L = 2.68 mm, W = 1.61 mm; m3: L = 1.51 mm, W = 1.23 mm.

S y s t e m a t i c p o s i t i o n. The relative size of the teeth described above indicates that
they represent one taxon. Their comparatively large size, the morphology of m3 reduced to the

Late Miocene Insectivores from Moldova
25

Table V

Measurements of upper and lower teeth (in mm) of different Reumkelia species of
body size similar to specimens from Èobruèi and Èimišlija (Moldova)

Ruemkelia
sp.

Èobruèi

MN11

Ruemkelia

sp.

Èimišlija

MN12

R. vinea
(STORCH,

1978)
Austria

MN11

(RÜMKE
1985)

R. turolense
(RÜMKE,

1985)
Spain

MN12

(RÜMKE
1985)

R. major
(RÜMKE,

1985)
Spain

MN12-
MN13

(RÜMKE
1985)

R. dekkersi
(RÜMKE,

1985)
Spain,
Greece
MN13-

MN13/MN14

(RÜMKE
1985)

R. pontica
(SCHREUDER,

1940)
Hungary,

Spain, Greece
MN13-

MN13/MN14

(RÜMKE,
1985)

R. bifida
(ENGESSER,

1980)
Turkey

MN14

(RÜMKE
1985)

R. brailloni
(RÜMKE,

1985)
France,
Spain

MN14-16

(RÜMKE
1985)

L
P3
W

–

–

1.52

1.31

1.24-1.31
n=3

1.00-1.12

1.15-1.53
n=25

1.00-1.26

1.29-1.60
n=13

1.15-1.49

1.29-1.56
n=60

1.02-1.37

–

–

1.54-1.70
n=10

1.08-1.24

1.40-1.65
n=18

1.12-1.37

L
M3
W

–

–

1.43

2.21

1.36-1.47
n=6

2.04-2.24

1.33-1.63
n=23

1.98-2.27

1.44-1.58
n=6

2.04-2.24

1.25-1.54
n=54

1.75-2.27

–

–

1.51-1.53
n=2

2.07-2.08

1.43-1.70
n=14

1.95-2.24

L
?i2, i3, c

W

–

–

0.84

0.93

–

–

–

–

–

–

–

–

–

–

–

–

–

–

L
p4
W

–

–

1.52-1.56
n=3

0.91-0.98

1.49-1.76
n=18

1.04-1.23

1.53-1.82
n=30

1.01-1.33

1.65-1.79
n=12

1.09-1.37

1.44-1.73
n=45

0.93-1.20

–

–

1.53-1.68
n=5

1.06-1.22

1.42-1.75
n=9

1.20-1.36

L
m2
W

2.50

1.70

–
–

2.19-2.36
n=14

1.44-1.74

2.18-2.53
n=15

1.59-1.79

2.40-2.59
n=3

1.68-1.86

2.09-2.39
n=47

1.50-1.79

2.41-2.52
n=3

1.66-1.95

2.20-2.56
n=9

1.64-1.80

2.33-2.58
n=14

1.70-1.95



trigonid and the M1 with only one lingual root (according to BUTLER 1948 it occurs exclusively in
the “true” hedgehogs) indicate that these specimens belong to the subfamily Erinaceinae. A com-
parison of their size with the size of other Miocene hedgehogs of this subfamily (Erinaceus, Ate-
lerix, Dimylechinus, Postpalerinaceus, Mioechinus, and Amphechinus) indicates that specimens
from Buñor I are smaller. Additionally, the morphology of the M1 (the elongated metastyle and the
concave buccal side) excludes it from Erinaceus, Atlerix and Mioechinus, in which the buccal side
is more or less straight. The extremely deep buccal side in the M1 of Dimylechinus, as well as its old
age (MN1-MN2), and the large size of Postpalerinaceus [e.g. in P. intermedius (GAILLARD, 1899)
– M1: L = 4.55 mm, W = 5.01 mm; p4: L = 3.63 mm, W = 2.38 mm; m3: L = 2.18 mm, W = 1.74 mm
(MEIN & GINSBURG 2002); in P. vireti CRUSAFONT & VILLATA, 1947 – M1: L = 6.10 mm, W =
6.10 mm; p4: L = 3.52-3.84 mm, W = 2.58-2.65 mm, n = ?; M3: L = 2.64 mm, W = 1.75 mm
(CRUSAFONT & VILLATA 1947)] also allow us to exclude these taxa from the Buñor I material.
Only the teeth of Amphechinus are approximate in size to the Buñor I teeth, especially those of A.
golpeae GIBERT, 1974 (p4: L = 2.64 mm, W = 1.84 mm; m3: L = 1.92 mm, W = 1.36 mm; GIBERT
1975). This species was described by GIBERT (1974) from the Middle Miocene (MN7+8) locality
Hostalets in Spain. However, the upper teeth of A. golpeae are unknown and the morphology of its
lower teeth and those from Buñor I are not quite uniform. The labial cingulum, the metaconid and
the talonid in its p4 are weak, while in the p4 from Buñor I the cingulum and metaconid are better
developed but the talonid is limited to the lingual cusp only. On the other hand, the m3 of both forms
are more or less similar. As in the taxa cited above, more material is needed to precisely identify the
Erinaceinae from Buñor I.

The presence of the three forms of hedgehogs (S. sarmaticum, Galericinae gen. et sp. indet., and
Erinaceinae gen. et sp. indet. 1) in one locality may be surprising, however, they belong to two sub-
families and clearly differ in size.

Erinaceinae gen. et sp. indet. 2

Fig. 5 G

M a t e r i a l. One p4. Minimum number of individuals = 1. Leordoaja, MN13 (coll. TSU-
Leordoaja-1).

D e s c r i p t i o n. The p4 is large. It has a very high protoconid, and slightly lower paraconid.
The metaconid is small. The valley between the para- and protoconid is large, U-shaped. The talo-
nid is very short in the form of a posterior cingulum. The buccal cingulum is very delicate, the ante-
rior and lingual cingula are absent.

M e a s u r e m e n t s. p4: L = 3.88 mm, W = 2.20 mm.
S y s t e m a t i c p o s i t i o n. The tooth is very large, larger than the p4 of all other species

of the subfamily Galericinae. In addition, its paraconid is considerably elevated. This character, ac-
cording to BUTLER (1948), is typical for the Erinaceinae hedgehogs.

In zone MN13, apart from the smaller Galericinae representatives of the genus Erinaceus are
also present. The p4 from Leordoaja lies in the range of variation of this tooth in the genus Erina-
ceus, but its morphology is slightly different. It is not as massive and its paraconid/protoconid val-
ley is more open (U-shaped), while in other species of Erinaceus it is narrow, V-shaped. More
material is needed in order to correctly identify the genus and species of the Leordoaja hedgehog.

Family Talpidae FISCHER VON WALDHEIM, 1814

Subfamily Desmaninae THOMAS, 1912

Ruemkelia RZEBIK-KOWALSKA & PAW£OWSKI, 1994

N o m e n c l a t o r i a l c o m m e n t. The genus Dibolia was established by LATREILLE
(1829) for a leaf beetle. In 1985 C. G. RÜMKE introduced the generic name Dibolia for Desmaninae
moles and indicated D. dekkersi n. sp. as the type species. RZEBIK-KOWALSKA and PAW£OWSKI
(1994), after contacting C. G. RÜMKE proposed the new Ruemkelia name to replace the junior
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homonym. However, some authors (e.g., HUTTERER 1995) are of opinion that Archaeodesmana
TOPACHEVSKY & PASHKOV, 1983 is available as a replacement name for Dibolia RÜMKE 1985. As
the Archaeodesmana type species, Desmana pontica SCHREUDER, 1940 may not be congeneric
with ‘Dibolia’ dekkersi, we prefer to use the name Ruemkelia until a revision of the systematics of
the Desmaninae is done.

Ruemkelia sp.

Fig. 6 A-D

M a t e r i a l. One m2. Minimum number of individuals = 1. Èobruèi, MN11 (coll. TSU-Èo-
bruèi-1). One P3, one M3, one i2, or i3, or c, and three p4. Minimum number of individuals = 2.
Èimišlija, MN12 (coll. TSU-Èimišlija-1).

D e s c r i p t i o n. The P3 is heavy and its main cusp, the paracone, is situated more or less in
the center of the tooth. The lingual widening is formed by the cingulum. The cingulum runs around
the tooth with the exception of its anterobuccal part. It is large and very protruded, especially in the
lingual side. The tooth had three roots, one of them very small. The M3 has a sub-triangular outline
of the crown. Its anterior side is long and straight, the postero-buccal side is strongly convex. The
parastyle forms a small, cingular cusp. The mesostyle is deeply divided, the large protoconule well
individuallized, and the metaconule strong. The anterior cingulum is connected with the tip of the
protoconule. A trace of the cigulum is also present below the protoconule protocone valley. Three
roots are present.

The lower incisor (?i2, ?i3) or canine (c , which is also incisiform, has a convex buccal side, flat
lingual side and concave posterior side. A large and protruding cingulum runs around the posterior
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Fig. 6. Ruemkelia sp. from Èobruèi: A – right m2, TSU-Èobruèi-1/1. Ruemkelia sp. from Èimišlija: B – right P3,
TSU-Èimišlija-1/1; C – left M3, TSU-Èimišlija-1/1; D – left p4, TSU-Èimišlija-1/1. Desmanella sp. from Buñor I: E – left
P4, TSU- Buñor-1/1; F – right m3, TSU- Buñor-1/2. All occlusal view, (H 35).



part of the crown, at the anterior side ending further lingually than buccaly. The cingulum is slightly
higher at the base of the posterocrista. The strong root is flattened antero-posteriorly and has an
elliptical cross-section. The p4 is stout and sub-rectangular in occlusal view. Its antero- and pos-
terocristids are not sharp. The buccal side of the tooth is convex, the lingual side is straight and the
posterior side is slightly concave. In two of three teeth the paraconid is well developed. The shallow
talonid basin is close posteriorly to the high cingulum, but it is open at the buccal and lingual sides.
A small cingular cusp (? entoconid) is present in the posterolingual part of the posterior cingulum.
The remaining cingula are absent. The tooth has two separate roots. The m2 has massive cusps. Its
oblique cristid ends high, against the top of the metaconid. The parastylid is a mere widening of the
anterior cingulum. The entostylid is large. From the parastylid runs a short lingual cingulum, and
from the entostylid a short posterior cingulum. The buccal cingulum is present below the protoconid
and the hypoflexid..

M e a s u r e m e n t s. See Table V.

S y s t e m a t i c p o s i t i o n. The structure of the upper M3 described above, characterized
by a divided mesostyle and a strongly developed lingual part (the presence of the protoconule, the
protocone and the metaconule) indicates its affiliation to the subfamily Desmaninae, while its small
size suggests the genus Ruemkelia. The remaining small mole teeth (P3, lower i or c, p4 and m2) in-
cluded here certainly represent the same form. In comparison to specimens from Èobruèi and
Èimišlija, other genera of Desmaninae such as Asthenoscapter HUTCHISON, 1974 and Mygatalpa
SCHREUDER, 1940 (both included by some authors, e.g., ENGESSER 1980, and RÜMKE 1985 to
Uropsilinae) are too small, while Mygalea magna ZIEGLER, 1990, Galemys KAUP, 1829 and Des-
mana GUELDENSTAEDT, 1777 too large. Other species of the genus Mygalea SCHREUDER, 1940 al-
though similar in size to the Moldova specimens, differ in some morphological characters, e.g. they
have a well developed parastyle and weak protoconule in the upper molars. More or less similar in
size are the teeth of Storchia DAHLMANN, 2001, however, they differ from the Moldovan teeth by
very low paraconids in the lower molars and by very narrow molars and premolars. Mygalinia hun-
garica (KORMOS, 1913) also possessed teeth similar in size, although the morphology of p4, char-
acterized by a very well developed parastyle, is different from the P4 from Èimišlija which lacks a
parastyle. The teeth of Desmanodon ENGESSER, 1980 (Talpidae incertae sedis), similar in size and
structure to Desmaninae, can also be excluded from comparisons because they are much more ro-
bust and characterized by a low oblique cristid in the lower molars and a lack of the protoconule in
the upper molars. Additionally, all of the above mentioned forms, with the exception of Ruemkelia,
were found in much older localities, dated to MN3-MN7+8.

In the recent classification of the Desmaninea given by RÜMKE (1985), confirmed by numerical
taxonomy methods by VAN DEN HOEK OSTENDE et al. (1989) and used by many authors, genera are
distinguished on the basis of the overall size and the morphology of the first upper and lower incisor
(I1 and i1) and species by the absolute and particularly by the relative length of six selected antemo-
lars: upper C, P2 and P3 (P2/P3 ratio) and lower p2, p3 (p2/p3 ratio) and p4. The morphological
characters of particular teeth are used rarely. In this situation whole jaws or their fragments with the
above mentioned teeth are necessary for correct specific identification. Species identification is not
possible with only five isolated teeth.

The size of the teeth described above is comparable with the size of some Ruemkelia species de-
scribed from Europe and Turkey (see Table V). However the morphology of particular teeth is dif-
ferent. One or more characters differentiate the Èimišlija and Èobruèi teeth from species of
Ruemkelia similar in size cited in Table V. The teeth from Èobruèi and Èimišlija represent the same
size category but it is impossible to compare their morphology because there are no teeth of the
same category in both localities (e.g. there is no m2 in the material from Èimišlija). It is also quite
probable that the Èimišlija and Èobruèi material represent one or two new species of Ruemkelia.
More material is needed to support this supposition.
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Subfamily Uropsilinae DOBSON, 1883

Genus Desmanella ENGESSER, 1972

Desmanella sp.

Fig. 6 E-F

M a t e r i a l. One P4, one M1 with metacone and metastyle broken, one m2 with parastyle and
paraconid broken and one m3. Minimum number of individuals = 1. Buñor I, MN9 (coll. TSU-
Buñor-1).

D e s c r i p t i o n. The P4 is characterized by a large paracone and the small protocone. They
are separated by a narrow groove. The anterocrista is absent. On the other hand, the sharp pos-
terocrista joins the top of the paracone with the postero-buccal angle of the tooth crown. The cingu-
lum runs around the base of the crown except for the lingual side of the protocone. In general, it is
large and only narrow in its buccal side. The upper molar is considered to be the M1 because it has a
square lingual side (the protocone is only slightly shifted lingually in comparison with the protoco-
nule and metaconule), not triangular as the M2 (protocone considerably shifted lingually in com-
parison with the protoconule and metaconule). It is worn and its metacone and metastyle are broken.
The small parastyle is connected with the paracone. The mesostyle was probably only slightly di-
vided because the fissure is not visible on the worn tooth. The protoconule, protocone and metaco-
nule are well individualized. A very small cusp is also present between the protoconule and
protocone. The protoconule crista is continuous with the anterior cingulum (paracingulum). A weak
buccal cingulum is present below the parastyle. The anterior cingulum (except below the protoco-
nule) and posterior cingulum are well developed, the lingual cingulum is also present, but hardly
visible between the paracone and the metaconule.

The large lower tooth with broken parastyle and paraconid most probably represents the second
molar (m2). Although its anterior part is damaged and the presence of the parastylid, characteristic
for m2, cannot be confirmed, its trigonid and talonid are more or less of the same size, while in m1
the talonid is wider, and its oblique cristid terminates at the posterior wall of the trigonid, not very
high and lingually to the protocristid notch, while in m1 it rather ends half way down the
protoconid-metaconid crest. The entostylid, the narrow, flat posterior cingulum (postcingulid) and a
hardly visible lingual cingulum are present. The ectocingulid, which can be seen on the preserved
parts of the tooth, has the shape of a small denticle between the protoconid and the hypoconid. It is
absent below the hypoconid. The m3 has a much narrower talonid than trigonid, but the hypoconid
and entoconid are well developed. The oblique cristid ends low, lingually to the protoconid/me-
taconid notch. The anterior cingulum (precingulid) is wide and the parastylid is present. The lingual
(entocingulid), posterior (postcingulid) and buccal (below the hypoconid) (entocingulid) cingula as
well as the entostylid are absent.

M e a s u r e m e n t s. Unfortunately only the width (W) of m2 can be measured. See Tables
VI and VII.

S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. The teeth of the mole from Buñor
I described above and characterized by well individualized lingual cusps, only slightly or undivided
mesostyle in upper M1 and by the wide, low-crowned lower molars (m2 and m3) with cusps point-
ing lingually represent the genus Desmanella. Similar, at first sight, species of Desmanodon
ENGESSER, 1980 (Talpidae incertae sedis) and Desmaninae (apart from morphological differences)
are larger and more robust.

So far, a dozen or so Desmanella species have been described from Eurasian localities. The old-
est unnamed forms (Desmanella sp.) were found in Europe and dated to the Late Oligocene (MP28,
Herrlingen 8, Germany, ZIEGLER 1998). The oldest named species are cited from the Early Miocene.
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Table VII

Measurements of lower teeth (in mm) of different Desmanella species in Moldova.
* – taken from scatter-diagram

Desmanella sp.
Buñor I

(Moldova)
MN9

D. sickenbergi
Sari Çay
(Turkey)
MN7+8

ENGESSER 1980
*

D. cingulata
Eskihisar
(Turkey)
MN7+8

ENGESSER 1980
*

D. storchi
Moergen
(China)
MN7+8

QIU 1996

D. amasyae
Amasya
(Turkey)
MN13

ENGESSER 1980
*

L
P4
W

1.51

1.26

1.60-1.62
n=2

1.36-1.36

1.44-1.48
n=2

1.26-1.28

–

–

1.68

1.30

m2 W 1.06
1.02-1.20

n=13
1.04-1.12

n=5
1.25 –

L
m3
W

1.27

0.79

–

–

–

–

1.25

1.15

1.44

1.00

Table VI

Measurements of lower teeth (in mm) of different Desmanella species in Europe.
*Somewhat damaged, **Taken from scatter-diagram

D.
engesseri

Petersbuch 2

Germany
MN4

ZIEGLER
1985

D.
stehlini

Anwil

Switzerland
MN7+8

ENGESSER
1972

D.
cf. stehlini

Be³chatów A

Poland
MN7+8 or
MN7+8/9

RZEBIK-
-KOWALSKA

2005

Desmanella
sp.

Buñor I

Moldova
MN9

D.
rietscheli

Dorn-
Dürkheim
Germany

MN11

STORCH and
DAHLMANN

2000

D.
crusafonti

Concud
3

Spain
MN12

RÜMKE
1974

D.
dubia

Pikermi

Greece
MN12

RÜMKE
1976

D.
dubia

Maramena

Greece
MN13

DOUKAS
et al. 1995,
DOUKAS

2005

D.
woelfershei

mensis
Wölfersheim

Germany
MN15

DAHLMANN
2001

D.
gardiolensis

Balaruc 2

France
MN16

CROCHET
1986

L
P4
W

1.15-1.37
n=4**

0.99-1.11

–

–

1.25*

1.17

1.51

1.26

1.20-1.28
n=3

1.12-1.16
n=4

1.68

1.51

1.26

1.19

1.26

1.10

1.30-1.42
n=8

1.08-1.32
n=7

–

–

m2
W

0.87-1.18
n=10

1.32
0.98-1.07

n=4
1.06 1.20 1.22

1.11-1.11
n=2

0.97-1.16
n=50

1.00-1.32
n=28

1.11-1.42
n=10

L
m3
W

1.08-1.25
n=9

0.63-0.79
n=9

–

–

1.32-1.33
n=2

0.82-0.85
n=2

1.27

0.79

1.20-1.26
n=3

0.88-1.00
n=3

–

–

1.28-1.37
n=2

0.68-0.70
n=2

1.16-1.29
n=30

0.58-0.71
n=30

1.08-1.24
n=14

0.72-1.00
n=14

1.37-1.43
n=4

0.85-0.94
n=4



D. engesseri was described by ZIEGLER (1985) from Early Miocene Petersbuch 2 in Germany. It
was later found in other MN3 or MN4 German, Swiss, Austrian and (MN4-MN5/6) Polish localities
(ZIEGLER & FAHLBUSCH 1986; ZIEGLER 1990, 1998; BOLLIGER 1992; RZEBIK-KOWALSKA 2005).

D. stehlini ENGESSER, 1972 was found for the first time in Anwil (Switzerland), the locality was
dated to MN7+8. Later on it was cited from other Swiss (MN7+8, KÄLIN 1993), as well as German
(MN7+8, ZIEGLER 2003b), French (MN10, CROCHET & GREEN 1982), and Polish (MN7+8 or
MN7+8/9, RZEBIK-KOWALSKA 2005) localities.

D. rietscheli STORCH & DAHLMANN, 2000 was described from the German Dorn-Dürkheim
(Late Miocene, MN11), so far it is only known from its type locality.

D. crusafonti RÜMKE, 1974 was found in Concud 3 (Spain) dated to the Late Miocene, MN12.
It was later cited from another Spanish locality (Early Vallesian, DE JONG 1988) and from Austria
(MN11) by BACHMAYER and WILSON (1985).

D. dubia RÜMKE, 1976 was described from the Greek locality Pikermi, dated to the Late Mio-
cene, MN12. It was also found in a second Greek locality, Maramena (MN13, DOUKAS et al. 1995,
DOUKAS 2005), as well as in France and Poland (MN14, CROCHET 1986, Harrison &
RZEBIK-KOWALSKA 1994).

D. woelfersheimensis DAHLMANN, 2001 known from Wölfersheim in Germany (late Early
Pliocene, MN15) was also cited from Romanian Dranic-0, locality dated to the middle of the zone
MN15 (RZEBIK-KOWALSKA 2002).

D. gardiolensis CROCHET, 1986 described from Balaruc 2 (France) and dated to the early Late
Pliocene, MN16 is known only from its type locality.

Three Asiatic species of Desmanella were found in Turkey, while a single species was recorded
from China. D. sickenbergi ENGESSER, 1980 was described from Sari Çay (MN7+8), but it is
known also from other Turkish localities Sofça and Koçgazi. D. cingulata ENGESSER, 1980 is
known only from Eskihisar (MN7+8) and D. amasyae ENGESSER, 1980 was found at Amasya
(MN13) and cited also from Kavurca. The Chinese D. storchi was described by QIU (1996) from
Moergen II (MN7+8, STORCH & DAHLMANN 2000) and is so far known only from its type locality.

D. fejfari GIBERT, 1974 described from the Early Miocene (MN4) of Rubielos de Mora in Spain,
was considered by ENGESSER (1980) a synonym of Asthenoscaptor meini HUTCHISON, 1974.
On the other hand, ZIEGLER (1999) cited them separately, the first one in Talpinae incertae sedis,
and the last one in Desmaninae. D. quinquecuspidata MAYR & FAHLBUSCH, 1975 from Ham-
merschmiede in Germany (MN9) was questioned by RÜMKE (1985) and ENGESSER and ZIEGLER
(1996) as belonging to the genus Desmanella.

A comparison of teeth from Buñor I (two damaged, and only two, P4 and m3, in a good shape)
with teeth of all described species cited above, is very difficult. A review of lower molars of the
Desmanella species known so far indicates that almost in all species the number of known (de-
scribed) teeth is limited. The m2 is unknown in D. amasyae and little known in other species (in 8
out of 12 species only 1-5 specimens have been described). The m3 was not found in two species,
and its measurements in others are not cited in the literature. Besides, the description of m3 in 6 of 9
species is very limited (1-4 specimens only).

A comparison of measurements of m2 and m3 from Buñor I with the same tooth category of the
known Desmanella species shows that in localities where these teeth are numerous the size of Buñor I
second and third molars lies in the range of variation of other species. Only D. gardiolensis seems to
be larger. For the remaining forms, the sizes of lower molars seem not to be diagnostic.

As concerns morphology, with such limited material it is also difficult to say what species we
are dealing with. In this situation the specimens from Buñor I have been tentatively described as
Desmanella sp.
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Subfamily Talpinae FISCHER VON WALDHEIM, 1814

Tribe Scalopini GILL, 1875

Genus Proscapanus GAILLARD, 1899

Proscapanus metastylidus n. sp.

Figs 7 A, 13 A

E t y m o l o g y. The new species has by far the largest metastylids of all Proscapanus and tal-
pids in general.

H o l o t y p e. Right mandible fragment with four alveoli of premolars and m1-m3, without
processes, TSU-Buñor-1/1.

T y p e l o c a l i t y. Buñor I.
A g e. Early Late Miocene (MN9).
R e f e r r e d m a t e r i a l. Only one mandible fragment described as the holotype. Minimum

number of individuals = 1.
D i a g n o s i s. Large species of Proscapanus with wide molars (especially m2 and m3) char-

acterized by large, very well developed metastylids, especially in m2 and m3.
D i f f e r e n t i a l d i a g n o s i s. P. metastylidus n. sp. differs from P. intercedens ZIEGLER,

1985, P. austriacus ZIEGLER, 2006 and P. minor ZIEGLER, 2006 mainly in its larger size. It differs from
P. sansaniensis (LARTET, 1851) by wider molars (m2 and m3), and large, well developed metastylids.

Fig. 7. Proscapanus metastylidus n. sp. from Buñor I (holotype). A1 – right fragment of mandible with m1-m3, buccal view;
A2a – lingual view, A2b – the same (the lingual side of teeth emphasized) (H 10), TSU-Buñor-1/1.

A1

A2a

A2b
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It is differentiated from P. lehmani (GIBERT, 1975) by the size relation of the lower molars,
which in P. metastylidus n. sp. equals m2>m1>m3 while in P. lehmani m1>m2>m3. Besides, in
P. metastylidus n. sp. the buccal cingulum (ectocingulid) is absent, the posterior mental foramen is
situated more anteriorly, below the p4/m1 boundary, the buccal re-entrant valley (hypoflexid) is wide,
the metastylid of m1 is less developed than in m2 and m3 and the oblique cristid joins the metastylid
in m1. On the other hand, in P. lehmani the buccal cingulum is present, the posterior mental foramen
is situated more posteriorly below the first root of m1, its re-entrant valley is narrow, the metastylid
is better developed in m1 than in m3, and the oblique cristid fails to reach the metastylid in m1.

D e s c r i p t i o n o f t h e h o l o t y p e. The horizontal ramus of the mandible is massive
but not very high. It narrows slightly in the anterior direction and its lower margin is almost straight
(slightly concave under m1). The posterior mental foramen present in the mandible is situated be-
low the p4/m1 boundary.

The sizes of the molars are ranked in the following order: m2>m1>m3. The m1 has a distinctly
wider talonid than trigonid but they are more or less of the same lenght. Its hypoflexid is wide. The
oblique cristid joins the large metastylid, which is very well developed (large). The entoconid has
a shape of a cone, the entocristid and metacristid are absent. On the other hand, the precingulid,
parastylid and entostylid are present. The m2 has a narrower and much longer talonid than trigonid.
Additionally, in comparison with the m1 its precingulid is wider, the metastylid larger and more iso-
lated from the metaconid and a trace of the entocristid is visible. The proportions and morphology
(the trigonid wider and shorter than the talonid) of the m3 are similar to m2. It differs by a very wide
buccal hypoflexid, and a very small entostylid.

M e a s u r e m e n t s. See Table VIII.
S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. The large size, larger than the

size of other Miocene moles (with the exception of the Early Miocene Geotrypus) and tooth mor-
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Table VIII

Measurements of lower teeth of Proscapanus species from Europe

P.
metastylidus

Buñor I

Moldova
MN9

P.
intercedens

Petersbuch 2

Germany
MN4

(ZIEGLER
1985)

P.
sansaniensis
Sandelzhausen

Germany
MN5

(ZIEGLER
2000)

P.
sansaniensis

Sansan

France
MN6

(BAUDELOT
1972)

P.
sansaniensis
Petersbuch

31, 35 and 48
Germany
MN7+8

(ZIEGLER
2003b)

P.
lehmani

Castell de
Barbera
Spain
MN9

(GIBERT
1975)

P.
austriacus
Schernham

Austria
MN10

(ZIEGLER
2006)

L
m1
W

2.40

1.58

2.05

1.32

2.19-2.45
n=15

1.43-1.64
n=21

2.17-2.38
n=8

1.37-1.50
n=8

2.42-2.60
n=5

1.40-1.49
n=5

2.56-2.56
n=2

1.68-1.80 n=2

2.02-2.10
n=3

1.22-1.30
n=3

L
m2
W

2.52

1.69

2.12

1.25

2.36-2.64,
n=12

1.48-1.65
n=17

2.30-2.43
n=12

1.35-1.45
n=12

2.58-2.67
n=6

1.42-1.51
n=6

2.40

1.60

2.22-2.39
n=5

1.23-1.38
n=5

L
m3
W

2.35

1.41

–

–

1.96-2.26
n=13

1.21-1.36
n=17

1.86-2.10
n=8

0.87-1.06
n=8

2.11-2.17
n=4

1.16-1.30
n=4

2.24

1.68

1.86-2.09
n=3

1.11-1.25
n=4



phology include the mandible fragment from Buñor I to the genus Proscapanus. As mentioned
above, all three mole molars (m1-m3) in Buñor I are characterized by very distinct metastylids.
The presence of metastylids is not common among talpids. Apart from Proscapanus, residual me-
tastylids are present in “Scaptonyx”, and are best developed in some American genera e.g. Scalopoi-
des WILSON, 1960, Condylura DOBSON, 1883 and others (HUTCHISON 1968, 1974; SKOCZEÑ
1976). However, the presence of the American genus in southeastern Europe is rather little prob-
able. Instead of an explanation involving dispersal, a more probable hypothesis is the parallel evolu-
tion of European and American forms. In addition, the size of “Scaptonyx”, Scalopoides and
Condylura species is much smaller than the size of the specimen from Buñor I. On the other hand,
the size is in accordance with the species of Proscapanus.

So far, five species of Proscapanus have been described: P. intercedens ZIEGLER, 1985 from
Rembach in Germany, locality dated to the Early Miocene (MN4), P. sansaniensis (LARTET, 1851)
from Sansan in France dated to the Middle Miocene (MN6), P. lehmani (GIBERT, 1975) from Cas-
tell de Barbera in Spain dated to the early Late Miocene (MN9), P. austriacus ZIEGLER, 2006 from
Schernham in Austria dated to the Late Miocene (MN10), and P. minor ZIEGLER, 2006 from the
same locality in Austria. The most common and widespread is P. sansaniensis found in France,
Switzerland and Germany and dated from MN4 to MN9. P. intercedens is known from several
Early Miocene localities in Germany, and the remaining species exclusively from their type localities.

Taking into consideration the general large size of the molars (particularly their large width), as well
as the very large metastylids, the specimen from Buñor I resembles the Spanish P. lehmani. However,
a more detailed comparison shows several differences which are cited in the differential diagnosis.

Some of the characters (size relation of lower molars, presence of precingulids, some measure-
ments) of the Buñor I mandible can be also found in P. sansaniensis, characterized by large variabil-
ity in size (ZIEGLER 2000). However, the width of the lower molars (m2 and m3) as well as the size
of metastylids in the Buñor I mandible are much larger than in P. sansaniensis.

As the Buñor I specimen clearly differs from P. lehmanni, P. sansaniensis and the remaining
(much smaller) three species, in spite of the limited material, it is described as a new Proscapanus
species, P. metastylidus.

Proscapanus cf. austriacus ZIEGLER, 2006

Fig. 8 A-B

M a t e r i a l. One single m3 and two fragments of the right humeri. Minimum number of indi-
viduals = 2. Buñor I, MN9 (coll. TSU-Buñor-1).

D e s c r i p t i o n. The m3 has the trigonid wider and slightly shorter than the talonid, a very
wide precingulid and buccal hypoflexid, a vestigial metastylid and the entostylid absent.

Humeri are rather slender. The better preserved specimen has a broken the ecte-and entepicon-
dyles, and damaged head and greater tuberosity. However, three characters typical of Scalopini are
visible: the comparatively small supratrochlear fossa, the shallow notch for the muscle flexor digito-
rum ligament between the trochlea and the fossa, as well as a fragment of the “scalopine ridge” in the
shape of a shelf. Besides, the teres tubercle is long and the olecranon fossa is short. The second
humerus is slightly smaller. Its proximal part is broken, but the distal one is similar to the first specimen.

M e a s u r e m e n t s. See Table IX.

S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. The size of the m3 described
above is smaller than the size of this tooth described from the same locality as P. metastylidus n. sp.
Also, both humeri are too small to represent the new Proscapanus species. On the other hand, the
size of the m3 mole from Buñor I lies in the range of variation of this tooth in P. sansaniensis and
P. austriacus. Also, its morphology does not differ much from the morphology of the m3 of these
two species. At first glance, because of its small metastylid and large precingulid, it resembles the
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Fig. 8. Proscapanus cf. austriacus ZIEGLER, 2006 from Buñor I: A – right m3, occlusal view (H 15), TSU-Buñor –1/1; B1 –
left humerus, dorsal view; B2 – ventral view (H 3), TSU-Buñor –1/1.

Table IX

Measurements of m3 and humeri (in mm) of Proscapanus species from Europe

P.
cf. austriacus

Buñor I

Moldova
MN9

P.
intercedens

Petersbuch 2

Germany
MN4

(ZIEGLER
1985)

P.
sansaniensis
Sandelzhausen

Germany
MN5

(ZIEGLER
2000)

P.
sansaniensis

Sansan

France
MN6

(BAUDELOT
1972)

P.
sansaniensis
Petersbuch

31, 35 and 48
Germany
MN7+8

(ZIEGLER
2003b)

P.
lehmani

C. de Barbera

Spain
MN9

(GIBERT
1975)

P.
austriacus
Schernham

Austria
MN10

(ZIEGLER
2006)

L
m3
W

1.99

1.23

–

–

1.96-2.26
n=13

1.21-1.36
n=17

1.86-2.10
n=8

0.87-1.06
n=8

2.11-2.17
n=4

1.16-1.30
n=4

2.24

1.68

1.86-2.09
n=3

1.11-1.25
n=4

Humerus

L 12.83 –
12.70-13.5

n=3
13.0-14.0

n=11
14.4-16.5

n=3
15.5-7.0

n=2
–

DS
3.10-3.30

n=2
2.50-3.00

n=15
3.30-3.65

n=22
–

3.90-4.75
n=12

–
2.90-3.25

n=2



m3 of P. sansaniensis, but taking into account the small number of specimens in the Austrian mate-
rial (n = 3), not enough information is available on the morphological variation of this tooth in the
second species, P. austriacus. As concerns humeri, they are closer in size to the oldest (from
MN4-MN5) than to the youngest (MN7+8) P. sansaniensis, but fit well P. austriacus described by
ZIEGLER (2006) from Schernham in Austria (MN10). As the material is very limited and damaged,
it has been tentatively described as P. cf. austriacus. If the identification is correct, this species
probably appeared earlier (MN9) in the Eastern than in Central Europe. Taking into consideration
the question of competition, the presence of two species of moles of the same genus in one locality
may seem doubtful. However, such a situation is common not only for insectivore mammals but
also for rodents. The co-occurrence of two species of the same genus has been confirmed by many
authors, e.g. by STORCH 1978, DAHLMANN 2001, ZIEGLER, 2000, 2003b, 2006 and others. The
most important criterion of this co-occurrence in Moldavian Buñor I seems to be the difference in
size, as in the case of large P. metastylidus n. sp. and small P. austriacus.

Talpinae gen. et sp. indet.

M a t e r i a l. Two fragments of talonids (m1 or?and m2) and one m3 with paraconid and pro-
toconid broken. Minimum number of individuals = 1. Leordoaja, MN13 (coll. TSU-Leordoaja-1).

D e s c r i p t i o n. The talonids of lower molars are narrow. They have distinct entostylids and
are deprived of a cingulum. The m3 is similar to those described above (p. 34), but smaller.

S y s t e m a t i c p o s i t i o n. These small and delicate teeth are typical for the „true” moles
but they are too fragmentary for precise identification.

Family Soricidae FISCHER VON WALDHEIM, 1814

Subfamily Crocidosoricinae REUMER, 1987

Genus Miosorex KRETZOI, 1959

?Miosorex sp.

Fig. 9 A

M a t e r i a l. One I1. Minimum number of individuals = 1. Èobruèi, MN11 (coll. TSU-Èobruèi-1).

D e s c r i p t i o n. The Crocidura-like I1 is not fissident. Its dorsal (upper) edge is convex and
the posterior one as well as the posterior buccal cingulum are somewhat undulate. The protruded
cingulum runs along 2/3 of the posterior edge and in the upper part of the crown fades away. The
talon is wide, slightly concave in its lower side.

M e a s u r e m e n t s. I1: L = 1.55 mm, L of talon = 0.62 mm, H = 1.14 mm.

S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. The small size and morphology
allow to identify this tooth as one of the small representatives of the genus Crocidura WAGLER,
1832 or as one of the members of a genus of the subfamily Crocidosoricinae REUMER, 1987.

As concerns the Crocidura, the size and morphology of the Crocidura-like I1 from Èobruèi lie in
the range of variation of e.g. fossil European C. kornfeldi KORMOS, 1934 or extant Eurasian and African
C. suaveolens (PALLAS, 1811). However, a Crocidura specification seems less probable because
the first records of this genus in Europe are dated to the beginning of the Pliocene (RZEBIK-
KOWALSKA 1998). All older data are badly in need of revision and should be treated with caution.

On the other hand, the Crocidosoricinae shrews appeared in Europe in the Early Oligocene and
they lived here to the Late Miocene. Although most of them did not survive the beginning of the
Vallesian (MN10 zone), several forms of uncertain genus identification (?Miosorex indet., France,
MN10, GUERIN & MEIN 1971; Limnoecus? sp., Austria, MN11, RABEDER 1970; Myosorex sp.
Spain, MN13 and MN14, MEIN et al. 1989-1990; Sorex dehmi [now Lartetium dehmi (VIRET &
ZAPFE, 1951)], Gargano Peninsula, Italy, ?Early Pliocene, DE GIULI et al. 1987) were mentioned in
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the literature. These forms are cited only in the lists of species of particular localities without any
morphological description, illustrations and measurements and unfortunately without mention of
the presence of I1. However, they show that although rare, the Crocidosoricinae were still present in
Europe during the end of the Miocene. Recently, studies of FURIÓ et al. 2007 showed that one of the
Recent African genus, Myosorex GRAY, 1838, appeared in European continent in the Late Pliocene
localities of France and Spain.

The I1 from Èobruèi is most similar to the I1 of Miosorex, namely to Miosorex aff. grivensis
found in the Spanish locality Villafeliche 9 (MN7+8) and illustrated by DE JONG (1988) in the Plete
5 (figs 8-9). Also its measurements (I1: L = 1.60 mm, L of talon = 0.75 mm, H = 1.00 mm), calcu-
lated from DE JONG fig. 8, by the authors of the present paper show that they are almost identical in
size with the I1 from Èobruèi. On the basis of these data we identified the tooth described above as
?Miosorex sp.
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Fig. 9. ?Miosorex sp. from Èobruèi: A – right I1, buccal view (H 35), TSU-Èobruèi-1/1. ?Amblycoptus sp. from Buñor I: B –
left fragment of M1, occlusal view, TSU-Buñor-1/1. Anourosoricini gen. et sp. indet. from Kejnar I: C – left i1, buccal
view (H 20), TSU-Kejnar-1/1. Petenyia cf. dubia BACHMAYER and WILSON, 1970 from Èobruèi: D – right fragment of
mandible with m1-m3, lingual view (x 10), TSU-Èobruèi-1/1. ? Asoriculus sp. from Kejnar: E – left I1, anterior view (H 35),
TSU-Kejnar-1/1. “Paenelimnoecus” cf. repenningi (BACHMAYER and WILSON, 1970) from Èobruèi: F1 – left fragment
of mandible with m1, lingual view (H 15); F2 – the same (H 35), TSU-Èobruèi-1/1.



Subfamily Soricinae FISCHER VON WALDHEIM, 1814

Tribe Anourosoricini ANDERSON, 1879

Genus Crusafontina GIBERT, 1974

Crusafrontina cf. endemica GIBERT (1974)

Fig. 10 A

M a t e r i a l. One extremely damaged fragment of maxilla with talon of I1, and A1-M2. Mini-
mum number of individuals = 1. Kalfa, MN9 (coll. TSU-Kalfa-1).

One mandible (broken in two between p4 and m1) with the proximal part of i1, a1-m2, the coro-
noid process and the lower facet of the condyloid process, two isolated m1 and m2. The minimum
number of individuals = 2. Buñor I, MN9 (coll. TSU-Buñor-1).

One mandible (broken in two pieces between m1 and m2) with all teeth, without processes. The
minimum number of individuals = 1. Girova, MN9 (coll. TSU-Girova-1).

One m2. Minimum number of individuals = 1. Kejnar, MN10 (coll. TSU-Kejnar-1).
D e s c r i p t i o n. The talon of I1 is almost straight on its lower side, and the buccal cingulum

is narrow and protruded but it does not continue in the upper part of the tooth. There are three
antemolars in the upper jaw. The A1 is large and elongated, triangular in occlusal view. Its main
cusp is situated rather buccaly. The buccal side is slightly convex, the lingual one concave.
The large cingulum which surrounds the tooth on the buccal, posterior and lingual sides narrows in
the anterior direction. It is absent in the front of the tooth. There are two cingular cusps. A smaller
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Fig. 10. Crusafontina cf. endemica GIBERT, 1975 from Bu�or I: A � right mandible with fragment of i1, a1-p4, m1-m2 and
coronoid process (broken between p4 and m1), buccal view, TSU-Bu�or-1/1. Hemisorex suchovi LUNGU, 1981 from
Kalfa: B � right mandible with i1, m1-m3 and coronoid and condyloid processes, broken (H 10), TSU-Kalfa-1/1.



cusp is situated in the postero-lingual corner, while a larger cusp is nearby, on the lingual side of the
tooth. The A2 is similar but much smaller. The only difference is the lack of the lingual cusp on the
postero-lingual corner of the tooth. The A3 is also similar but very small. It is slightly damaged so it
is not clear if the cingular cusps were present. The P4 is large. Its distinct parastyle has the shape of a
cusp. The distinct protocone is situated in the antero-lingual corner of the tooth. The hypocone is as
heavy as the protocone. The hypoconal flange is narrow. The posterior cingulum is present. The M1
is also large, almost square in occlusal view. Its parastyle and protocone are very large. The meta-
loph is not very high and the hypocone is small but distinct. The only present posterior cingulum is
narrow. The M2 is much smaller. Its anterior side is much longer than the posterior one, so in
occlusal view the tooth has a rhomboidal shape. Its parastyle is extremely large and the hypocone is
small. The remaining characters are similar to those in M1. The emarginations of P4 and especially
of M1 and M2 are moderate.

The horizontal ramus of the mandible is slightly concave under the m1/m2 junction. The anterior
and posterior margins of the coronoid process are slightly concave and the apex is not very large.
The coronoid spicule is distinct and situated high. The external temporal fossa is also distinct and it
extends to below the upper sigmoid notch. The internal temporal fossa is narrow and high. It is pro-
vided with a horizontal bar separating the shallow upper from the deep lower part of the fossa. One
large mandibular foramen is situated below the anterior half of the internal temporal fossa. The-
mental foramen is situated underneath the protoconid of m1. The lower facet of the condyle is elon-
gated.

The i1 is bicuspulate but its cusps are weakly developed. The apex is bent slightly upward. The
cingulum is absent. The a1 is unicuspid. The cusp is large. The tooth is provided with a cingulum on
both sides. The buccal cingulum is wide and flat, the lingual one wide and protruded. They narrow
anteriorly. The p4 is also unicuspid and massive. Its postero-lingual basin is small. Strong buccal
and lingual cingula do not reach the anterior corner of the tooth. The posterior cingulum is weak.
The m1 is very long. Its trigonid is also long. It is about one and half times as long as the talonid. The
oblique crest is almost parallel to the lingual border of the tooth. The hypoconid is very low, the en-
toconid and entostylid are separated by a narrow groove. The entoconid crest is not very high. The
re-entrant valley is very shallow. The buccal and posterior cingula are weak, the lingual one is ab-
sent. The m2 is similar to m1, although the difference between trigonid and talonid length is less
visible. The m3 is small and its talonid is slightly reduced. The talonid basin is surrounded by a con-
tinous crest. Because the tooth is worn, the hypoconid and entoconid are not visible. The re-entrant
valley is wide.

There are no differences in the morphology of specimens from the four localities mentioned
above.

M e a s u r e m e n t s. See Tables X and XI.
S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. The remains of Anourosoricini

described above belong to the genus Crusafontina GIBERT, 1974. It is smaller from other genera of
this tribe and it also differs by the presence of A3, M3 and m3, by a strongly developed parastyle in
P4 and M1, less bulbous teeth, distinct serrations of i1, etc. (MÉSZÁROS 1998; VAN DAM 2004).

Recently, six valid species have been included in this genus. The type species, C. endemica
GIBERT, 1975, was described from Can Llobateres in Spain, a locality dated to the early Late Mio-
cene (MN9). It was later cited also as C. aff. endemica and C. cf. endemica in other Spanish locali-
ties dated to MN9 and MN10 (GIBERT 1975, 1976; AGUSTÍ & GIBERT 1982; DE JONG 1988), as
well as in Moldova (MN9, LUNGU 1981), Hungary (MN9, MÉSZÁROS 1998, ZIEGLER 2005, 2006),
Germany (MN9, MAYR & FAHLBUSCH 1975), France (MN10, CROCHET & GREEN 1982), Greece
(MN10, VAN DAM 2004), and Austria (MN11, BACHMAYER & WILSON 1970). C. fastigata VAN
DAM, 2004 and C. vandeweerdi VAN DAM, 2004 are known, so far, only from their type localities in
Spain, the first from Los Aguanaces 5A (MN10) and the second from Tortajada C (MN12). The re-
maining four species were described in other genera and then transferred to Crusafontina. These in-
clude C. kormosi (BACHMAYER & WILSON, 1970), described as Anourosorex kormosi from
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Kohfidisch in Austria, dated to MN11. Later (1991) it was included in the genus Crusafontina
by STORCH and QIU. C. exculta (MAYR & FAHLBUSCH, 1975) was first described as Angustidens
excultus from Hammerschmiede in Germany (MN9) and transferred in 1982 by ADROVER et al.
(not by RZEBIK-KOWALSKA 1998 as cited in ZIEGLER 2006) to Crusafontina. VAN DAM (2004)
considers this species as the synonym of C. endemica but ZIEGLER (2006), taking into account its
small size, preferred to name it C. aff. endemica. Two American species, C. magna (HUTCHISON &
BOWN, 1980) from Nebraska and C. minima (HUTCHISON & BOWN, 1980) from Oregon, were de-
scribed in the genus Anouroneomys HUTCHISON & BOWN, 1980 (in BOWN 1980). In 1991 STORCH
and QIU included this American genus into Crusafontina.

The size of the remains from Moldova lie in the range of variation of the sizes of two European
species, C. endemica and C. kormosi. The latter two species are very similar in morphology. C. en-
demica only differs from C. kormosi by a slightly more anterior position of the mental foramen (be-
low the trigonid of m1, while in C. kormosi it is situated between the roots of this tooth), a slightly
shallower re-entrant valley in m1, and a different ratio of the length of m2/m1 and m3/m1 (VAN
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Table X

Measurements of upper teeth (in mm) of different Crusafontina species

C.
cf. endemica

Kalfa
MN9

C. endemica

1-2 localities
MN9

(GIBERT 1975;
DE JONG 1988;
VAN DAM 2004)

C. aff. or cf.
endemica

6 localities
MN9, MN10

(MAYR and
FAHLBUSCH1975;
ZIEGLER 2006)

C. kormosi

5 localities
MN10-MN13

(BACHMAYER and
WILSON 1970;

MÉSZÁROS 1998;
ZIEGLER 2006)

C. fastigata

Los Aguanaces 5A
MN10

(VAN DAM 2004)

C. vandeweerdi

Tortajada C
MN12

(VANDAM 2004)

L
A1
W

1.50

1.07

1.74-1.84
n=5

0.99-1.12

1.45-1.83
n=12

1.06-1.21
n=11

1.50-2.12
n=71

1.00-1.70
n=69

2.11-2.11
n=2

0.97-1.14

–

–

L
A2
W

0.85

0.88

1.07

0.93

0.93-1.28
n=19

0.82-0.99
n=20

0.94-1.22
n=42

0.90-1.20
n=40

1.49

–

–

–

L
A3
W

0.58

0.67

–

–

–

–

–

–

–

–

–

–

P4
L

2.09 1.84-2.00
n=3

2.14-2.52
n=15

2.05-2.80
n=81

– 2.72

L
M1
W

2.09

2.28

1.84-2.16
n=7

2.00-2.50

1.70-2.07
n=17

1.95-2.22
n=15

1.88-2.56
n=75

1.90-2.58
n=79

1.82

1.93

2.48

2.58

L
M2
W

1.30

2.06

1.36-1.44
n=2
2.08

1.19-1.45
n=21

1.85-2.05
n=12

1.15-2.06
n=35

1.32-2.35
n=33

1.20

1.92

1.50-1.55
n=2
2.26



DAM 2004; ZIEGLER 2006). In C. endemica, the m2 is less reduced than in C. kormosi. Its length is
about 80% of the length of m1, while in C. kormosi this value comes to ca. 70%. The ratio of m3/m1
in C. endemica should not be less than 0.40, but for C. kormosi the ratio should be below this value.
As in the Girova specimen, m2/m1 ratio = 0.77 and m3/m1 ratio = 0.46, indicating that they belong
to C. endemica rather than C. kormosi. The same is true for the specimen from Buñor I, where the
m2/m1 ratio = 0.775. In addition, the mental foramen in the Buñor I specimen is situated under the
trigonid of m1, and the re-entrant valley of this tooth is rather shallow. Unfortunately the mandible
from Girova has a damaged mental foramen but its re-entrant valley is also shallow, even more so
than in the specimen from Buñor I. The upper teeth from Kalfa do not differ in size and morphology
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Table XI

Measurements of mandible and lower teeth (in mm) of different Crusafontina species

C. cf.
endemica
Buñor I

MN9

C. cf.
endemica
Girova

MN9

C. cf.
endemica
Kejnar

MN10

C. endemica

10 localities

MN9-MN10

(GIBERT
1975;

CROCHET
and

GREEN 1982;
VAN DAM

2004)

C. aff. and
cf. endemica
8 localities

MN9-MN10

(MAYR and
FAHLBUSCH

1975;
ZIEGLER

2006)

C.
kormosi

5 localities

MN10-MN13

(BACHMAYER
and WILSON

1970;
MÉSZÁROS

1998;
ZIEGLER

2006)

C.
fastigata

Los Aguanaces
5A

MN10

(VAN DAM
2004)

C.
vandewerdi
Tortajada C

MN12

(VAN DAM
2004)

L
i1
W

–

1.11

4.15

1.04

–

–

4.40-4.48
n=7

1.04-1.12

4.00-4.42
n=6

1.04-1.28
n=20

4.25-4.56
n=32

0.90-1.52

–

–

–

–

a1
L 0.94 1.28 –

1.04-1.40
n=7

1.05-1.11
n=5

0.90-1.55
n=18

–
1.46-1.55

n=3
L
p4
W

1.32

1.01

1.23

1.06

–

–

1.15-1.61
n=11

0.91-1.08

1.15

0.85

1.35-1.61
n=10

1.1 2- 1.25

1.43-1.43
n=2

0.87-0.89

2.24

1.29

L
m1
W

2.00

1.09

2.18

1.20

–

–

1.90-2.25
n=25

1.03-1.52
n=27

1.85-2.35
n=22

1.05-1.25
n=31

2.38-3.20
n=147

1.16-1.64

–

–

–

–

L
m2
W

1.55

0.90

1.66

0.98

1.68

0.90

1.60-1.90
n=32

0.80-1.15
n=17

1.55-1.91
n=30

0.90-1.11

1.20-2.28
n=121

0.88-1.66
n=116

–

0.97

–

–

L
m3
W

–

–

1.00

0.61

–

–

0.88-1.22
n=17

0.56-0.98

1.02-1.44
n=9

0.60-1.05

0.55-1.34
n=58

0.30-0.84

–

–

1.10

0.65

H of
ascending
ramus 5.29 – – –

5.71-6.58
n=3

5.71-6.58
n=10

– –



from those of C. endemica with the exception of the length of A2 which is extremely small. It equals
0.85 mm while in C. endemica from different localities it is 0.93-1.28 mm, n = 62 (see Table X). On
the basis of this difference, as well as the limited number of specimens in all localities mentioned
above, we opted for a placement of this specimen as C. cf. endemica.

?Crusafontina cf. kormosi (BACHMAYER and WILSON, 1970)

M a t e r i a l. One fragment of mandible with alveoli of m1-m2 without teeth and processes.
Minimum number of individuals = 1. Leordoaja, MN13 (coll. TSU-Leordoaja-1).

D e s c r i p t i o n. The lower margin of the horizontal ramus is slightly concave between
m1/m2 and the mental foramen is situated below the re-entrant valley of the m1.

M e a s u r e m e n t s. H of mandible below m2 = 2.7 mm.
S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. As mentioned above, six species

of this genus are currently recognized. The size of the specimen from Leordoaja agrees with the size
of C. endemica and C. kormosi. The morphology, however, is more similar to C. kormosi because
its mental foramen has a more posterior position. The age of the locality, the late Late Miocene
(MN13), also supports this identification. As the material is very poor and badly preserved the man-
dibular fragment from Leordoaja is tentatively identified as ?C. cf. kormosi.

Genus Amblycoptus KORMOS, 1926

?Amblycoptus sp.

Fig. 9 B

M a t e r i a l. One M1 damaged in its postero-buccal side (the metastyle is broken). Minimum
number of individuals = 1. Buñor I, MN9 (coll. TSU-Buñor-1).

D e s c r i p t i o n. The M1 is very large and massive. Its parastyle is extremely wide (with
subparallel anterior and posterior border) and protruding. The mesostyle is subdued. The metacone
and protocone are the highest cusps, the hypocone is very well developed. The trigon basin is deep.
The cingulum is present round the protocone, between the protocone/hypocone valley and round
the hypoconal flange. The postero-buccal part of the tooth is broken.

M e a s u r e m e n t s. M1: W = 2.49 mm.
S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. Because of its extremely large

parastyle, the tooth described above represents the first upper molar, M1, belonging to the represen-
tatives of the tribe Anourosoricini and most probably to the genus Amblycoptus. It is certainly not
the M2 because in the generally accepted six genera of Anourosoricini (one Recent Anourosorex
MILNE EDWARDS 1872, and five fossil taxa: Amblycoptus, Anourosoricodon TOPACHEVSKY,
1966, Crusafontina, Kordosia MÉSZÁROS, 1997 and Paranourosorex RZEBIK-KOWALSKA, 1975)
the M2 of Crusafontina and Paranourosorex is smaller than M1, much shorter and its parastyle is
pointed (its anterior and posterior borders are tapering). In Amblycoptus, Anourosorex and Kordo-
sia this tooth is also small and of a different shape (triangular, not rectangular). The upper teeth of
the sixth form, Anourosoricodon, are unknown.

The oldest remains of Anourosoricini are known from the beginning of the Late Miocene
(MN9), but they belong to Crusafontina. However, the parastyle in its M1 is much smaller. The old-
est representatives of Amblycoptus come only from MN12 (Széchenyi Hill in Hungary, MÉSZÁROS
1997). In this situation there is a large temporal gap between the finding from Buñor I and that cited
from Hungary. As additionally the material is very poor and badly preserved and the tooth seems to
be slightly smaller than the Amblycoptus specimens known so far (although among shrews older
forms are generally smaller than younger ones) it has been tentatively described as ? Amblycoptus sp.

Anourosoricini gen. et sp. indet.

Fig. 9 C

M a t e r i a l. One i1. Minimum number of individuals = 1. Kejnar, MN10 (coll. TSU-Kejnar-1).
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D e s c r i p t i o n. The i1 is large, massive and acuspulate. Its wide apex is slightly bent up-
wards. The buccal cingulum is absent.

M e a s u r e m e n t s. See Table XII.
S y s t e m a t i c p o s i t i o n. Such a massive, large and acuspulate i1 is known only among

the representatives of the Heterosoricidae VIRET & ZAPFE, 1951 and the Anourosoricini. However,
the shape of the i1 of the Heterosoricidae is quite different. Its apex is narrower than in the Anouro-
soricini and its buccal surface is wrinkled.

Among the Anourosoricini, Anourosorex, Anourosoricodon and Crusafontina have their i1
more or less cuspulate. The remaining forms, Kordosia, a single species of Amblycoptus (A. jessiae
DOUKAS, 1995 in DOUKAS et al. 1995), and especially Paranourosorex have an acuspulate i1, but
these taxa are much larger (see Table XII). More material is needed for the identification, in this
case, of a probable new Miocene taxon of Anourosoricini.

Tribe Blarinellini REUMER, 1998

Genus Hemisorex BAUDELOT, 1967

Hemisorex suchovi LUNGU, 1981

Figs 10 B, 13 B

M a t e r i a l. One fragment of mandible with m1-m3 and processes, except the angular pro-
cess, and one isolated i1 from the same mandible. This specimen was first described by LUNGU in
1981, but has since been damaged (because its i1 and p4 dropped out and the p4 disappeared). Mini-
mum number of individuals = 1. Kalfa, MN9 (coll. TSU-Kalfa-1).

D e s c r i p t i o n. (The missing p4 has been described here on the ground of drawings and
a description in LUNGU 1981). The horizontal ramus of the mandible is short and massive, most
probably largest under the m1. The ascending ramus is high and rather narrow. The coronoid pro-
cess is also narrow and its tip is rounded. The external temporal fossa is deep and it extends to the
upper sigmoid notch. It is divided in two by the coronoid spicule which is strongly pronounced.
In its lower part the internal temporal fossa is deep and almost round. It is separated by a bar from its
upper part which is triangular, short and very shallow. The condyloid process is low. Its upper facet
is cylindrical and small but the lower facet is very large and slightly concave in its lower and lingual
sides. The interarticular area is broad. One large mandibular foramen is situated under the anterior
corner of the internal temporal fossa, the mental foramen lies below the trigonid of m1, on the bor-
der with the re-entrant valley of this tooth.
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Table XII

Measurements of i1 (in mm) in Amblycoptus, Kordosia and Paranourosorex

?Amblycoptus
sp.

Kejnar
MN10

Amblycoptus
jessiae

Teruel Basin
MN13

(VAN DAM
2004)

Amblycoptus
jessiae

Maramena
MN13-MN14

(DOUKAS et al.
1995)

Kordosia
topali

Osztramos 1
MN14

(REUMER
1984)

Paranourosorex
gigas

Podlesice
MN14

(RZEBIK-KOWALSKA
1975)

L
i1
W

5.35

1.22

6.74

–

6.32-7.10
n=3

–

6.89-7.43
n=4

–

7.20-7.65
n=3

1.67-1.75



The i1 is massive and tricuspulate. The cusps are very low. The first one is long, the second short
and slightly higher than the remaining two, the third cusp is the smallest and the lowest. The apex is
slightly curved upwards. The buccal cingulum is protruded. It narrows in the direction of the apex at
the upper and lower sides of the tooth. The a1 is very small because its alveolus is also very small
and hidden under the p4. The p4 is high and has one cusp. The cusp is bent posteriorly. The posterior
basin is large but rather shallow. The buccal and lingual cingula are well developed. A small (cingu-
lar?) cusp is present in the anterior side of the tooth. The m1 is large, much larger than m2. Its trigo-
nid is higher and longer than the talonid. A considerable buccal overhang of the talonid over the
posterior root of this tooth is present. The highest cusp is the protoconid. The metaconid is slightly
lower and the remaining cusps are much lower. The entoconid is situated close to the metaconid, so
the entoconid crest is short and high. The re-entrant valley is not very deep and opens high above the
cingulum. The buccal and posterior cingula are large and protruded, the lingual cingulum is hardly
visible and the anterior one is absent. The m2 is smaller than the m1. It is similar to m1 although its
re-entrant valley opens near the buccal cingulum and it is deprived of the talonid overhang over the
posterior root. The m3 is the smallest and its talonid is reduced to the talonid basin. The cusps (hy-
poconid and entoconid) are not visible. Only the buccal cingulum is present. In the lingual side the
lower border of the molars shows a strong convexity.

M e a s u r e m e n t s. See Table XIII.
S y s t e m a t i c p o s i t i o n. The combination of such characters as a short and high hori-

zontal ramus of the mandible, large mandibular condyle with a broad interarticular area, well devel-
oped coronoid spicule, a short and high entoconid crest in the lower molars and a reduced talonid in
m3 indicate that the specimen described above belongs to the tribe Blarinellini REUMER, 1998 and
to the genus Hemisorex BAUDELOT, 1967. The tribe contains eight fossil genera described from
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Table XIII

Measurements of mandible and lower teeth
(in mm) of Hemisorex BAUDELOT, 1967

H. suchovi
Kalfa, Moldova

MN9

H. robustus
Sansan, France

MN6
(BAUDELOT, 1967)

L
i1
W

3.82

0.97

–

–

L
m1
W

1.45

0.93

1.40

0.90

L
m2
W

1.32

0.88

1.30

0.80

L
m3
W

1.13

0.70

1.00

0.80

m1-m3L 3.78 –

H of mandible below m2 1.39 –

H of ascending ramus 4.38 –

W of coronoid process 0.94 –

H of condyloid process 1.88 –

W of interarticular area 0.63 –



North America, Asia and Europe and one Recent, Blarinella THOMAS, 1911, from South-Eastern
Asia. In Europe the tribe is represented by four named genera. These include: Petenyia KORMOS,
1934, Hemisorex, Alloblarinella STORCH, 1995, and Cokia STORCH, 1995. Except for Cokia which
is smaller, the remaining genera are more or less of the same size.

Hemisorex differs from Petenyia by a lower mandible below m2, a different shape of the coro-
noid process which is straight (not concave) in the anterior side, narrower top of the coronoid pro-
cess, deeper and longer external temporal fossa, almost round internal temporal fossa, i1 with less
convex cusps, m1 with talonid overhanging over the posterior root of the tooth, shorter entoconid
crests and a navicular lower margin in the lingual side of lower molars.

Hemisorex differs from Alloblarinella by a less navicular lower margin of the mandible, a and
narrower coronoid process in its anterior side, a coronoid spicule situated low (in the middle of the
external temporal fossa), internal temporal fossa round (not triangular), i1 with very small cusps, small
m3, short entoconid crests and a “boat-shaped” lingual lower margin in the lower molars.

Besides its slightly larger size, Hemisorex differs from Cokia by a less massive and less convex
mandible in its lower side, less massive i1, much larger teeth in relation to the size of the mandible
and much higher crowns of the lower molars.

So far two species of Hemisorex are known. H. robustus was described by BAUDELOT in 1967
from Sansan (France), a locality dated to the Middle Miocene (MN6). Subsequently it was cited by
GUERIN and MEIN (1971) as H. cf. robustus from the younger (MN7+8) La Grive. In the same paper
GUERIN and MEIN listed also Hemisorex sp. from the Late Miocene (MN13) Lissieu (both in
France). Besides France, ZIEGLER (1989) mentioned ?Hemisorex sp. from the Early Miocene
(MN3-MN4) locality Stubersheim 3.

The second species, H. suchovi, has been described by LUNGU (1981) from the early Late Mio-
cene (MN9) Kalfa in Moldova. It differs from H. robustus by a smaller and round in shape (not tri-
angular) internal temporal fossa, a much lower position of the coronoid spicule (in the middle and
not at the top of the external temporal fossa), a more anterior position of the mandibular foramen
(below the anterior corner of the internal temporal fossa and not in the middle of its lower margin)
and by a weakly visible lingual cingulum in the lower molars. So far H. suchovi is known only from
its type locality. The genus Hemisores is the oldest Soricinae shrew known so far.

Genus Petenyia KORMOS, 1934

Petenyia cf. dubia BACHMAYER & WILSON, 1970

Fig. 9 D

M a t e r i a l. One mandibular fragment with alveoli of p4-p3 without teeth and processes and
one isolated m1. Minimum number of individuals = 1. Kejnar, MN10 (coll. TSU-Kejnar-1).

One fragment of mandible with m1-m2 and a small anterior fragment of m3, without processes.
Minimum number of individuals = 1. Èobruèi, MN11 (coll. TSU-Èobruèi-1).

D e s c r i p t i o n. The horizontal ramus of the mandible is short and high and its lower margin
is convex. The mental foramen is situated between the roots of m1.

The m1 is massive. The lower margin of its crown on the buccal side is almost square. The re-en-
trant valley opens directly above the cingulum. The entoconid crest is very high. The buccal
cingulum is broad and protruded, the lingual one narrower and flat. The m2 is similar to m1, but
smaller.

M e a s u r e m e n t s. See Table XIV.

S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. The relatively short and high
horizontal ramus of the mandible with a convex lower margin, the posterior position of the mental
foramen, lower molars compressed anteroposteriorly with high entoconid crests indicate that the
specimens described here represent the tribe Blarinellini. As mentioned above (see Hemisorex) in
Europe four representatives of this tribe are currently accepted. These include Petenyia, Hemisorex,

Late Miocene Insectivores from Moldova
45



Alloblarella and Cokia. The remains from Kejnar and Èobruèi resemble representatives of Pe-
tenyia. The mandible of Hemisorex is not so high and convex in its lower margin, its lower molars
stand more loosely in the mandible and the m1 is distinctly larger than m2. The mandible of Allo-
blarinella is also lower, and its lower margin is a slightly concave below m1/m2. Additionally, the
entoconid crests of the lower molars are the highest and the longest of all genera described in this
analysis. On the other hand, Cokia has a high, short and convex mandible, but it is generally smaller
and its teeth are extremely compressed and very small in relation to the massive lower jaw.

So far, two species of Petenyia are known from Europe. P. dubia was described by
BACHMAYER and WILSON in 1970 from Kohfidisch in Austria, a locality dated to MN11. It is also
cited from several localities in Spain, Italy, France, Hungary and Greece dated from the Late Mio-
cene to the early Early Pliocene (MN9-MN14) (Farjanel & MEIN 1984; REUMER 1984; MEIN et al.
1989-1990; KORDOS 1991; ENGESSER & ZIEGLER 1996). The oldest P. dubia known so far is listed
by KORDOS (1991) from Rudabánya in Hungary (MN9).

The second species, P. hungarica KORMOS, 1934, was described from Hungary at Villany 3,
dated to the Late Pliocene, MN17. Its oldest remains come from Maramena (Greece), a locality
dated to the late Late Miocene (MN13), the youngest specimens from many localities of the Early
Pleistocene of Europe. During the Early Pleistocene this species was very common and widely dis-
tributed in the all of Europe (RZEBIK-KOWALSKA 1998).

Table XIV shows that there is no size difference between P. dubia and P. hungarica. Also mor-
phological differences between these two species are not substantial and in the accessible material
(m1, m2, horizontal fragment of mandible) are not visible at all. The only clue that can help in spe-
cies identification of the Petenyia individuals from Kejnar and Èobruèi is the old age of the speci-
mens. Accordingly, it is more probably P. dubia than P. hungarica, i.e. the latter appeared only in
MN13. As age cannot be decisive in this question (it may be a new species) the remains from Kejnar
and Èobruèi are tentatively described as P. cf. dubia.

Some unnamed forms of Petenyia (Petenyia sp.) are also cited from the Late Miocene of Asia
(STORCH at al. 1998; RZEBIK-KOWALSKA 2007).
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Table XIV

Measurements of mandible and lower teeth (in mm) of Petenyia.

P. cf. dubia
Kejnar

MN10

P. cf. dubia
Èobruèi

MN11

P. dubia
Kohfidisch

Austria
MN11

(BACHMAYERand WILSON 1970*)

P. hungaricaa
9 localities

Poland
MN15-Q1**

(RZEBIK-KOWALSKA 1989)

L
m1
W

1.40

0.86

1.43

–

1.50-1.60

1.00

1.25-153
n=96

0.80-1.07
n=85

L
m2
W

–

–

1.36

0.85

1.40-1.50

0.90-1.00

1.15-1.40
n=110

0.49-0.78

H of mandible
below m2

1.56 1.58 –
1.44-1.80

n=115

*The authors did not give the number of specimens, ** Q1 = Early Pleistocene



Tribe Neomyini MATSCHIE, 1909

Genus Asoriculus KRETZOI, 1959

?Asoriculus sp.

Fig. 9 E

M a t e r i a l. One I1 (the cingulum slightly damaged). The minimum number of individuals = 1.
Kejnar, MN10 (coll. TSU-Kejnar-1).

D e s c r i p t i o n. The I1 is fissident, the dorsal (upper) margin and the buccal posterior mar-
gin are perpendicular. The posterior margin is provided with a cingulum along its border. This cin-
gulum increases in width from lower to upper sides of the tooth. The talon is wide, convex in lower
anterior side and concave in lower posterior side. The tooth is devoid of pigmentation.

M e a s u r e m e n t s. See Table XV.
S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. Among shrews of Eurasia a bifid

or fissident I1 is present in representatives of tribes Beremendiini REUMER, 1984, Neomyini
MATSCHIE, 1909 and in some species of Soricini [in Sorex minutus LINNAEUS, 1766, S. pseu-
doalpinus RZEBIK-KOWALSKA, 1991, S. minutoides STORCH, 1995, S. ertemtensis STORCH, 1995
and in several species of Sorex (Drepanosorex) sp.].

Considering the size as well as the presence of pigmented teeth in the Beremendiini, most of the
Neomyini and all of the Sorex species mentioned above, the I1 from Kejnar cannot be included in
any of these taxa. On the other hand, it is most similar to the I1 of fossil Asoriculus. As can be seen
from Table XV, its size lies in the range of variation of Asoriculus gibberodon (PETÉNYI, 1864) and
its morphology also does not differ much from the morphology of I1 of the latter species. It is con-
ceivably slightly more massive and has a wider and more protruded cingulum in its upper part.

However, the oldest representatives of the genus listed as A. aff. gibberodon and Asoriculus sp.
are known from the late Late Miocene (MN13), from Italy, Greece, Portugal and Spain
(RZEBIK-KOWALSKA 1998). Unfortunately the authors cited these forms without any measure-
ments. Taking into consideration the temporal gap between the findings known so far and the speci-
men from Kejnar, more material is needed to support this identification. If it is correct the specimen
from Kejnar would be the oldest record of this genus.
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Table XV

Measurements of I1 (in mm) of the genus Asoriculus

?Asoriculus sp.
Kejnar

MN10

A. gibberodon
Maramena

Greece
MN13

(DOUKAS et al. 1995)

A. gibberodon
Podlesice

Poland
MN14

(RZEBIK-KOWALSKA 1981)

A. gibberodon
Osztramos 9

Hungary
MN14

(REUMER 1984)

L
I1L of talon

H

1.61
0.64
1.09

1.53-1.74, n=6
0.70-0.83, n=6
1.02-1.18, n=5

1.50-1.71, n=10
0.57-0.69, n=10
1.12-1.22, n=10

1.31-1.56, n=16
0.59-0.74, n=15
1.04-1.28, n=16



Soricinae incertae sedis

“Paenelimnoecus” BAUDELOT, 1972

“Paenelimnoecus” repenningi (BACHMAYER & WILSON, 1970)

Figs 9 F, 13 C

M a t e r i a l. A fragment of mandible with m1 (slightly broken in its antero-buccal part) with-
out processes. Minimum number of individuals = 1. Èobruèi, MN11 (coll. TSU-Èobruèi-1).

D e s c r i p t i o n. The horizontal ramus of the mandible is small and slender. Its lower margin
is slightly concave between m1 and m2. The mental foramen is situated in a shallow depression be-
low the anterior border of the re-entrant valley of m1. The m1 is very worn. It is characterized by the
presence of a small but clear entoconid and entostylid and a lack of the entoconid crest. Its re-entrant
valley opens at a distance above the buccal cingulum. The lower lingual border of its crown is navi-
cular. The buccal and lingual cingula are wide but not very protruded.

M e a s u r e m e n t s. See Table XVI.
S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. The very small size indicates that

the mandible from Èobruèi represents a shrew of the subfamily Crocidosoricinae or of the genus
Paenelimnoecus BAUDELOT, 1972 (Soricinae incertae sedis).

As mentioned above (see p. 36), the Crocidosoricinae lived from the Early Oligocene to the Late
Miocene but abundantly persisted until the beginning of this period (MN9). Subsequently they are
very rare and their identification is uncertain.

A comparison of the mandible from Èobruèi with the Late Miocene representatives of Crocido-
soricinae excluded their similarity. E.g. one of the youngest Miosorex forms, M. aff. grivensis
(DEPÉRET, 1892) described by DE JONG (1988) from six Spanish localities dated for the Late Astra-
cian and Early Vallesian (n = 11), showed that it is identical in size with the mandible from Èobruèi,
but its morphology is quite different. Its mental foramen must have been situated below p4, because
it is not visible in the mandible fragment with m1-m3. The m1 has an entoconid crest, its re-entrant
velley opens above the buccal cingulum and the lower lingual margin of its crown is not navicular.

In the original description of L. dehmi from La Grive in France (VIRET & ZAPFE 1951), cited
later from the ?Early Pliocene of Italy (DE GIULI et al. 1987), the authors did not give specific meas-
urements (with the exception of the L of m1-m3), but the morphology of the specimen from La
Grive is different from the morphology of the mandible from Èobruèi. In L. dehmi the mental fora-
men is situated below the p4 and its m1 is robust and has a very wide talonid.
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Table XVI

Measurements of mandible and lower dentition (in mm) of P. repenningi. The authors
did not give the number of specimens

”P”. repenningi
Èobruèi

MN11

P. repenningi
Montredon

France
MN10

(CROCHET and GREEN 1982)

P. repenningi
Kohfidisch

Austria
MN11

(BACHMAYER and WILSON 1970)

L
m1
W

1.08

0.76

1.03

0.62

1.20-1.30
n=?*

0.70-0.80

H of mandible below m2 0.92 – –



The mandible from Èobruèi is most similar to the mandible of Petenyiella repenningi
BACHMAYER & WILSON, 1970 described by these authors from Kohfidish in Austria and to “Pe-
tenyiella ? repenningi” mentioned by CROCHET and GREEN (1982) from Montredon in France.
Both forms were later included by REUMER (1984) to the genus Paenelimnoecus BAUDELOT, 1972.
P. repenningi has similar dimensions and morphology as the mandible from Èobruèi because the
horizontal ramus of the mandible is slightly concave below the m1/m2 boundary, its mental fora-
men is situated near the re-entrant valley of m1 and the entoconid is present in the m1.

However, the affiliation of the species P. repenningi to the genus Paenelimnoecus seems doubt-
ful. According to BAUDELOT (1972), besides its very small size, Paenelimnoecus is characterized
by the lack of an entoconid in the lower molars which is evident in P. crouzeli BAUDELOT, 1972,
P. micromorphus (DOBEN-FLORIN, 1964) and P. pannonicus (KORMOS, 1934). In this situation P.
repenningi most probably represents another (new?) genus of very small shrews. Unfortunately, the
genus Petenyiella KRETZOI, 1956 is excluded because it is considered to be a synonym of Sorex
LINNAEUS, 1758 (REUMER 1984).

Besides the localities mentioned above, “Paenelimnoecus repenningi“ or “P. cf. repenningi“
were also found in several Spanish localities (MN12 and MN13), but the oldest remains come from
Hungary (MN9) (RZEBIK-KOWALSKA 1998). In all these papers the remains were listed as Pe-
tenyilla. A revision of the genus Paenelimnoecus is urgently needed.

Family Heterosoricidae VIRET & ZAPFE, 1951

Genus Dinosorex ENGESSER, 1972

Dinosorex grycivensis RZEBIK-KOWALSKA & TOPACHEVSKY, 1997

Fig. 11 A-B

M a t e r i a l. Three I1, two mandible fragments – one with i1 and m1, and the second with m2,
and isolated m3. Minimum number of individuals = 2. Buñor I, MN9 (coll. TSU-Buñor-1).

D e s c r i p t i o n. The I1 is large and bifid. Its buccal surface is more or less wrinkled. The
upper margin of the crown is straight and the apex is curved downwards. If present, the buccal
cingulum is visible only at the posterior part of the talon.

The horizontal ramus of the mandible is high and its lower margin convex. The i1 is long, very
wide in its proximal part and narrow in its distal part. Its lower margin is convex and its apex is nar-
row and bent upwards. The buccal surface of the proximal part of the tooth is wrinkled. The buccal
cingulum is very well visible in the upper part of the crown. It dissapears in the lower part. The m1 is
large and massive and only slightly longer than m2. The m1/m2 ratio equals 1.16 (most probably the
teeth belong to two different specimens). The talonid is much wider than the trigonid. The hypolo-
phid is closely connected with the entoconid (modus “A”). The entoconid crest is absent. The wide
re-entrant valley reaches the buccal cingulum, which is wide and protruded. The posterior cingulum
is also very wide and protruded and it mounts to the end of the hypolophid on the postero-lingual
corner of the tooth. The anterior cingulum is flat and the lingual one absent. The m2 is also large. It
is only slightly smaller than the m1 but its talonid is more of less of the same size as its trigonid. The
remaining characters are identical with those of m1. The m3 is much smaller. Its talonid is reduced
but a small enoconid and hypoconid are present.

M e a s u r e m e n t s. See Table XVII.

S y s t e m a t i c p o s i t i o n a n d d i s t r i b u t i o n. The presence of a strong and
acuspulate i1 refers the remains of the Buñor I Heterosoricidae to the genus Dinosorex ENGESSER,
1972. The representatives of Dinosorex lived in Europe and Asia Minor from the Late Oligocene to
the Late Miocene (MP27-MN11) (RZEBIK-KOWALSKA 1998).

So far, five species of Dinosorex are generally accepted.
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Fig. 11. Dinosorex grycivensis RZEBIK-KOWALSKA and TOPACHEVSKY, 1997 from Buñor I: A – right I1, buccal view,
TSU-Buñor-1/2; B – right fragment of mandible with i1 and m1, buccal view, TSU-Buñor-1/1 (H10).

Fig. 12. The most characteristic features of Schizogalerix sarmaticum LUNGU, 1981: A – right M3, occlusal view; B – right
m1, lingual view (explanatory drawings).
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Fig. 13. The most characteristic features of: A – Proscapanus metastylidus n. sp., right mandible, lingual view; B – Hemi-
sorex suchovi LUNGU, 1981, right mandible; B1 – buccal view, B2 lingual view; C – “Paenelimnoecus” repenningi
(BACHMAYER and WILSON, 1970), left mandible, lingual view (explanatory drawings).



D. huerzeleri ENGESSER, 1975 comes from the Late Oligocene (MP29) of Rickenbach in Swit-
zerland and is known only from its type locality.

D. zapfei ENGESSER, 1975 was described by ZAPFE [1951, as Heterosorex sansaniensis
(LARTET, 1851) from the Middle Miocene (MN6) of Devínska Nová Ves (Neudorf) in Slovakia.
It was also present in Germany, Switzerland and Poland in the Early to early Late Miocene localities
(MN4-MN9).

D. sansaniensis (LARTET, 1851) was described from Sansan in France, a locality dated to MN6.
Subsequently it was found in many European countries (Spain, France, Germany, Austria, Switzer-
land and ?Serbia), in localities dated from MN5 to MN10.

D. pachygnathus ENGESSER, 1972 was found in the Middle Miocene (MN7+8) of Anwil in
Switzerland and it was later cited from the late Middle to the early Late Miocene localities (MN7+8
and MN9) of Spain and Germany.

The fifth species of Dinosorex, D. grycivensis RZEBIK-KOWALSKA & TOPACHEVSKY 1997 was
described from the Late Miocene (MN9) of Grytsiv in the Ukraine. It is also known from the slightly
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Table XVII

Measurements of upper and lower teeth (in mm) of Dinosorex

D.
grycivensis

Buñor I

MN9

D.
grycivensis

Grytsiv

Ukraine
MN9

(RZEBIK-KO-
WALSKA and

TOPACHEVSKY,
1997)

D.
grycivensis

Be³chatów A

Poland
MN7+8/MN9

(RZEBIK-
-KOWALSKA

1994)

D.
zapfei

Devínska Nová
Ves (Neudorf)

Slovakia
MN6

(ENGESSER
1975)

HOLOTYPE

D.
zapfei

Vermes 1

Switzerland
MN5

(ENGESSER
et al. 1981)

D.
huerzeleri

Rickenbach

Switzerland
MP29

(ENGESSER
1975)

HOLOTYPE

D.
pachygnathus

Anwil

Switzerland
MN7+8

(ENGESSER
1972)

HOLOTYPE

D.
sansaniensis

Sansan

France
MN6

(ENGESSER
1975*)

L
I1
H

4.54-4.74
n=3

1.99-2.13

4.45-4.96
n=4

1.87-2.14
n=6

4.85-5.30
n=2

1.98-2.06
n=5

–

–

–

–

–

–

–

–

–

–

L
i1
H

7.20

2.26

7.51-7.94
n=4

2.08-2.29
n=5

8.16

2.10

–

–

–

–

–

–

–

–

–

–

L
m1
W

2.75

1.72

2.45-2.91
n=17

1.57-1.77

2.55-2.76
n=4

1.59-1.69

2.80

1..58

2.50-2.92
n=2

1.40-1.66

1.96

1.26

2.72

1.80

2.80-3.10,
n=11

1.86-2.20,
n=11

L
m2
W

2.36

1.45

2.13-2.48
n=20

1.32-1.65
n=18

2.18-2.32
n=6

1.31-1.50

2.16

1.38

2.48

1.64

1.80

1.24

2.32

1.74

2.22-2.45,
n=11

1.72-1.95,
n=11

L
m3
W

1.70

1.08

1.63-1.84
n=5

1.03-1.25

1.63-1.78
n=5

1.10-1.20

1.46

1.16

1.60

1.12

1.32

0.98

–

–

1.72-1.90, n=5

1.25-1.42, n=5

*Taken from the scatter-diagram (ENGESSER 1975, p. 666, fig. 4).



older Polish locality Be³chatów A, dated to MN7+8 or MN7+8/MN9 (RZEBIK-KOWALSKA 2005).
Previously, it was described as Dinosorex sp. (RZEBIK-KOWALSKA 1994).

With the exception of the oldest Oligocene D. huerceleri, which is smaller, and D. sansaniensis,
which is larger, the remaining three species (D. pachygnathus, D. zapfei and D. grycivensis) seem to
be of the same size. The measurements of remains from Buñor I (except the length of i1) lie in the
range of their variation. As concerns morphology, the Buñor I specimens are identical with the mor-
phology of D. grycivensis. In both forms the lower molars are characterized by “modus A” (they
have a direct course of the hypolophid to entoconid, not separated by a groove), the absence of an
entoconid crest, large and protruded buccal and posterior cingula and the presence of a vertical band
on their postero/lingual corner (formed by the posterior cingulum mounting onto the end of the hy-
polophid), as well as by the absence of the lingual cingulum. On the other hand, D. zapfei also has
a “modus A” and a lack of the entoconid crest in lower molars but contrary to D. grycivensis and
specimens from Buñor I, their molars strongly diminish in size from m1-m3, while in D. grycivensis
and the specimens from Buñor I the m2 is only slightly smaller than the m1. The length ratio of
m1/m2 in the holotype of D. zapfei = 1.30, while in the nine specimens of D. grycivensis this ratio
falls within 1.03-1.18, and in the Buñor I teeth = 1.16). Additionally, the buccal and posterior cin-
gula of D. zapfei are narrow and there is no vertical band in the postero/lingual corners of these
teeth. D. pahygnathus is characterized by a “modus B” in the lower molars, e.g. its hypolophid is
separated from the entoconid by a distinct groove.

The specimens from Buñor I were already described by LUNGU in 1981 as Trimylus sansaniensis
(LARTET, 1851). A revision of the systematics of this group of shrews allowed a correct identification.

IV. CONCLUSIONS

The insectivore mammals of the Late Miocene were studied in eight localities of the Moldova
Republic. The number of individuals is low and their remains are fragmentary, however, the species
composition is high. Three to six hedgehog taxa, four to five moles, and nine to ten shrew taxa have
been described. The species composition in particular localities is presented in Table XVIII.

Both the abundance of insectivore remains and taxonomic diversity varied among the localities.
The most numerous and diverse (three hedgehogs, three moles and three shrews) were found in the
early Late Miocene (MN9) locality Buñor I. The younger (MN10-MN11) localities, Kejnar and
Èiobruèi, yielded respectively five (Erinaceidae and Soricidae) and four (Talpidae and Soricidae)
species, and in the remaining late Late Miocene localities (MN12-MN13) only one to three species
were present. Unfortunately, the small number of specimens and species in most localities do not allow
for a reconstruction of the transformation of the insectivore fauna in the Late Miocene of Moldova.

On the other hand, the fossil assemblages found in the Miocene of the Republic of Moldova are
similar to assemblages found in the other fossil localities of Europe at that time. The variety of Eri-
naceidae in Moldavian fossil localities confirms the opinion that the Miocene was the epoch of
hedgehogs. They did not appear in Europe until the faunal turnover of the “Grande Coupure”,
probably in the Middle Oligocene (MP21). The first immigrants were members of Galericinae
(spineless hedgehogs), present also in Moldova. During the Miocene more than 20 species (five
genera) inhabited different areas of the continent. They disappeared almost completely from Europe
in the end of the Miocene and so far only three to four taxa are known from the Early Pliocene of
Spain and Greece. Most probably the climatic events (cooling and desiccation) around the Mio-
cene/Pliocene boundary (in the marine record known as Messinian salinity crisis) were responsible
for the extinction of the subfamily Galericinae in Europe. Today spineless hedgehogs comprising
four genera live in relict forested area of Southeast Asia, often close to the water.

The representatives of the Erinaceinae (spiny hedgehogs) are also present in the Miocene
Moldavian localities and had probably entered Europe in the Late Oligocene (MN28). So far, six
genera with more than ten species were documented from the Miocene. However, erinaceines are
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characteristically scarce in the fossil record. Very often one taxon is restricted to its type locality or
the holotype. Spiny hedgehogs are also very rare and fragmentary in the younger fossil material of
the Pliocene and Pleistocene. As the fossil remains of small vertebrates, especially in cave locali-
ties, in general are derived from owl pellets, and spiny hedgehogs are well protected by their spines,
more probably they only rarely fall prey to birds producing pellets. In this situation, the phyloge-
netic relationships, especially between Miocene Erinaceinae taxa, are obscure. Nevertheless, dur-
ing the Miocene more than 30 species (14 genera) of both subfamilies lived in Europe, whereas only
three species of two genera, all representatives of one subfamily (Erinaceinae) survived to Recent
times in Europe.

In Miocene Europe, moles (family Talpidae) were also much more abundant in genera and spe-
cies than today. They probably appeared in the course of the faunal turnover termed the “Grande
Coupure”, although some authors, based on scarce evidence from Eocene localities of Europe
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Table XVIII

Species composition in particular localities of the Moldova Republic

Localities
Species/Age

Girova Buñor I Kalfa Kejnar Pituška Èobruèi Èimišlija Leordoaja

MN9 MN9 MN9 MN10 MN10 MN11 MN12 MN13

Schizogalerix sarmaticum +

S. cf. sarmaticum +

Parasorex socialis +

?P. socialis +

Galericinae gen. et sp. indet. +

?Erinaceus sp. +

Erinaceinae gen. et sp. indet. 1 +

Erinaceinae gen. et sp. indet. 2 +

Ruemkelia sp. + +

Desmanella sp. +

Proscapanus matestylidus n.sp. +

P. cf. austriacus +

Talpinae gen. et sp. indet. +

?Miosorex sp. +

Crusafontina cf. endemica + + + +

?C. cf. kormosi +

?Amblycoptus sp. +

Anourosoricini gen. et sp. indet. +

Hemisorex suchovi +

Petenyia cf. dubia + +

?Asoriculus sp. +

“Paenelimnoecus” repenningi +

Dinosorex grycivensis +



(MP19, the Isle of Wight, England, MP21 Belgium – SIGÉ et al. 1977; SMITH 2007), have argued in
favour of their European origin. A substantial diversification of moles took place in the Late Oligo-
cene and in the Miocene. Representatives of desmans (subfamily Desmaninae) adapted to aquatic
or semiaquatic habitats, shrew-moles (Uropsilinae) less adapted to fossorial habitats and “true”
moles adapted to extensive burrowing were already present at the Moldavian localities. In general
during the Miocene more than 45 species (?18-20 genera) inhabited Europe. Representatives of all
subfamilies persisted to the present day, although in Europe only seven species of three genera (two
subfamilies – Talpinae and Desmaninae) are now present. All but a single widely distributed spe-
cies (Talpa europaea) inhabit small relict areas.

In Europe the Miocene shrews were comprised of two families – the extinct Heterosoricidae and
the extant Soricidae. Both are present in the Moldavian material. Representatives of the Heterosori-
cidae lived in Eurasia and North America. They have been known since the Early Oligocene in
Europe, and apparently became very common in the Early and Middle Miocene, i.e. about 10 spe-
cies of two genera have been found so far. They had disappeared from Europe by the end of the
Early Vallesian.

The Soricidae have been a part of the European mammal fauna since the Middle Oligocene,
roughly 30 million years ago. Of the five Soricidae subfamilies listed by REUMER (1998), three
(Crocidosoricinae, Soricinae and Allosoricinae) are represented in the Miocene fossil records of
Europe and two (Crocidosoricinae and Soricinae) in the Republic of Moldova. The oldest true sori-
cid yet known belongs to the subfamily Crocidosoricinae. Eight to ten genera with about 17 species
are known from the Miocene. The subfamily did not survive beyond the Miocene/Pliocene bound-
ary, although one species did survive into the Early Pliocene on the Italian peninsula Gargano (at
that time an island, DE GIULI et al. 1987) and other appeared in the Late Pliocene localities of France
and Spain (FURIÓ et al. 2007). As temperature and humidity play a crucial role in the ecology of
shrews, it is very probable that the climatic events (cooling and desiccation) of the Miocene/Plio-
cene boundary were also responsible for the extinction of the family Heterosoricidae and subfamily
Crocidosoricinae. According to REEUMER (1989), Crocidosoricinae gave rise to other subfamilies
of shrews, particularly to the Soricinae which survived to Recent times. Rare in the Middle and the
Late Miocene (?six genera and nine to ten species), Soricinae exploited the vacant (left open by Het-
erosoricidae and Crocidurinae) ecological niches. They strongly radiated during the Pliocene. In
general, in comparison to the Miocene, the species composition of shrews in the following periods
became entirely different.

A c k n o w l e d g e m e n t s. The study was partly supported by grant no. PO4C 012 27 from
the Ministry of Science and Higher Education of Poland.
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