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A small fauna of Middle Pliocene Microvertebrates (Insectivora, Chiroptera,
Rodentia: Mammalia) is described from the cave Mala (Jaskinia Mala) at Zelce
Hili near Dzialoszyn (Northern Krak6w-WieluiJ. Jurassic Upland in Central
Poland). This mammalian fauna provides some analogies with the fauna of Early
(Turolian, Pannonian or Pontian) or Middle Pliocene localities of Central and
west Europe. Among the 18 species from the cave Mala, Epimeriones austriacus
and parapodemus lugdunensis were not known previously in the Pliocene fauna
of Poland. .4mblycoptus topalt is recorded here for the second time in Poland
and for the third time in Central Europe. All forms described in the present
paper are found in layers 4+5 of the cave Mala.
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INTRODUCTION

The description and geological setting of the recently discovered cave
Mala (Jaskinia Mala), at Zelce Hill near Dzialoszyn in Central Poland,
were given earlier by Szynkiewicz (1971a, 1971b, 1977). Two paleonto
logical sites have been known on this hill: We,ze 1 and We,ze 2 (fig. 1, and
pI. 19:1).

The cave Mala developed at the boundary between biohermal limes
tones (fig. 2:1a) and bedded limestones (fig. 2:1b) of Middle OxfOl'dian
age, crossed by vertical fissures (Member 1). Excavations were made in
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Fig. 1. Zelce Hill. Situation of the paleontological sites. 1 isohypses in meters a.s.l.;
2 paleontological sites: WElze 1 (W -I), WElze 2 (W - 2), cave Mala; 3 escarpment;

4 cart-roads.

the entry-chamber of this cave in 1970-1978 and an interesting sequence
of cave deposits with bone material was discovered (see pI. 20, and
figs 3-7). The investigations in this cave are in progress. Hence in this
preliminary report only a short description of cave deposits (A. Szynkie
wicz) and a first analysis of bone material are presented (A. Sulimski:
Insectivora and Rodentia, B. Woloszyn: Chiroptera).

The specimens described in the present paper are housed in the Pale
ozoological Laboratory of the Wroclaw University. Figures 1 and 2 are
prepared by A. Szynkiewicz, and from 3 to 7 by A. Sulimski.

Abbreviations used for Institutions:

NHMV - Natural History Museum, Vienna.
PIUW - Palaontologisches Institut der Universitat, Wien.
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ZPAL - Institute of Paleobiology of the Polish Academy of Sciences, Warsaw.
ZPAL WR - Paleozoological Laboratory of the Wroclaw University.
ZZSD - Institute of Systematic and Experimental Zoology, Cracow.

The authors are indebted to Dr. T. Czyzewska and Dr. T. Wiszniowska
(Paleozoological Laboratory of the Wroclaw University) for help in field
investigations in 1977 and in the selection of the bone material,
and to Dr. L. D. Martin (Museum of Natural History, University of Kan
sas, Lawrence) for reading the manuscript and useful comments.

GEOLOGICAL SETTING

In the COlve Mala, the lower unit deposits (Member 2) are yellow
marly clays with corroded limestones debris (fig. 2:2). The residuum of
a washed 20 kg test sample contained numerous silicified fragments of
Jurassic echinoids, brachiopods, crinoids, pelecypods, gastropods, ostra
cods and foraminifera, occurring here as a secondary deposit. Besides
these fossils, a few teeth and fragments of long bones of bats (Rhinolo
phidae), some vertebrae of fishes and two teeth of GUs sp. were found.

Member 3 - black clay layer of 2-3 cm thickness which does not
contain fossils.

Member 4 - reddish sands, in places cemented by calcite containing
black nodules of "Bohnerze" and numerous bones of small vertebrates
(insectivores, bats and rodents).

Member 5 - red clays with numerous bones of small vertebrates
which are described together with vertebrates from layer No.4 in the
systematic part of this paper.

Member 6 - differentiated calcite flowstone layer 15-60 cm thick.
In the lower part it is a white microcrystalline calcite laminated with
red clay a few centimeters thick, the higher part consists of macrocrystal
line calcite (15-25 cm thick), fissured and weathered at the top. These
calcites are overlain by reddish sands and clays to 1.5 cm thick and
various calcite flowstones: "waterfalls", "rice fields", with rich bone beds
of small vertebrates: different talpids and soricids with Beremendia jissi
dens (Petenyi, 1864), bats (Rhinolophidae and Vespertilionidae), and nu
merous rodents such as Pliopetes sp., ?Mimomys sp., Baranomys sp., GUs
sp., Muscardinus sp., and Muridae gen. et sp. indet.

Member 7 - brown clays.
Member 8 - laminated brown clays and light-brown silt, from 10 to

15 cm thick. In the layers Nos. 7-8 there are numerous bones of small
vertebrates, such as: Anura gen. et sp. indet. (Amphibia), Anguis sp.
(Reptilia), and Erinaceus sp. and Microtinae gen. et sp. indet. (Mammalia).

Member 9 -laminated fine-grained sands with "Bohnerze" nodules
(15-20 cm thick).

6'
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Member 10 - fine-grained sands horizontally laminated by brown
clays and "Bohnerze" nodules.

Member 11 - brown sands laminated by white sands and clays.
Member 12 - white sands laminated by brown clays.
Member 13 - red clay 2-6 cm thick, at the top dark coloured by

manganese hydroxides.
In the layers Nos. 9-13, bones are scarce; some of them belong to

Mimomys sp. or Microtinae group at whole.
Member 14 - fine-grained ferrugineous sands laminated with brown

clay, up to 3 cm thick.
Member 15 - grey silts laminated with white sands.
Member 16 - fine-grained sands, white and laminated.
Member 17 -laminated grey clay with grey sands at the top.
Member 18 -laminated brown clays.
Member 19 - white sands laminated with brown clays.
Member 20 - fine-laminated white sands.
Member 21 - brown silty-clays at the top of the cave deposits; in

the present stage of investigation there is no information about the fossil
fauna in the layers 14-21.

Member 22 - granulated talus formed by material from laminated
cave deposits and pieces of calcite flowstones. This material was taken
from the lateral wall of the excavation in the cave. It contained much
bone material: Rana sp. and Bufo sp. (Amphibia), Anguis fragilis L. and
Lacerta sp. (Reptilia), Aves gen. et sp. indet., numerous bones of Mam
mals such as Vespertilionidae (Chiroptera) and Microtus agrestis-arvalis
group, ?Lemmus sp., Apodemus sp. (Rodentia), and Meles meles (L.)
(Carnivora). A test sc.mple taken from the niche in the laminated cave
deposits contained grey clays with fine pieces of charcoal and bone of
voles (Microtus sp., and?Lagurus sp.).

Member 23 -limestone debris on the surface of cave sediments.
IVlember 24 - heap at the entrance.
The micromammals from the layers 4+5 described in the present

paper provide some analogies with the fauna of Early or Middle Pliocene
localities of Central and West Europe, particularly such as: Kohfidisch
and Eichkogel in Austria, Devinska Nc\va Ves and Ivanovce near Trencin
in Czechoslovakia, Osztramos, Beremend and Csarn6ta in Hungary,
Gundersheim and Dorn-Diirkheim in FRG, Podlesice near Kroczyce, Wt:
ze 1 (lower layers), partly Wt:ze 2 and Zamkowa Dolna in Poland, La
Grive Saint-Alban, Lissieu, Lobrieu, Vieux-Collonges in France, and Los
Mansuetos and Cervilente in Spain.

Fig. 2. Cave Mala profile of sedimer;ts in the entry-chamber: a biohermal limes
tones, b bedded limestones, c clays, d sands, silts, clays, e sands, f calcite, 9 talus
deposits, h limestones debris. i heap with pit in bottom-furrow, j members of deposits

described in the text.
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DESCRIPTIONS

Order Insectivora Bowdich, 1821
Family Soricidae Gray, 1821

Subfamily Soricinae Fischer von Waldheim, 1817
Tribe Soricini Fischer von Waldheim, 1817

Genus Sorex Linnaeus, 1758
Sorex sp.

Materia! (ZPAL Wr). - Fragment of right mandible with M3 (M-675/1I1); left
mandible with II, Mt, M3 and detached P 4 (M-675/1I2); left 11 (M-675/1I3); left
mandible with II, P 4 and M1 trigonid (M-675/1I4).

Dimensions (in mm): alveolar length II - M3 5.8; length of M3 - 0.9; height of
mandible beneath M3 - 0.8; height of coronoid process - 3.1 (M-675/1I2).

Remarks. - Pigmentation at the tips of the cusps dark-cherry coloured; entoconid
crest absent; cingulum equal in thickness; mental foramen beneath of MI hypoconid;
11 with three cusps on its cutting edge; P 4 with two weak tips; condylar process of
Sorex type. The small mandibular and tooth dimensions, a weak reduction of the
M3 talonid, and the above mentioned characters indicate the presence of a small
shrew similar to Sorex subminutus Sulimski, 1962 (see Sulimski 1962a: 461, fig. 2:4 a-b,
5; pI. 2:2-3).

Tribe Blarinini Stirton, 1930
Subtribe Blarinina Stirton, 1930

"Sorex" d. dehneli Kowalski, 1956
(fig. 3: 5-6; pI. 20: 5)

Materia! (ZPAL Wr). - Left mandible with II-M3, but without articular proces
ses (M-675/2/1); posterior fragment of right mandible with well preserved condylar
process (M-675/2/2).

Dimensions: (in mm): length 11 - M3 -7.94; length MI - M3 4.52; length 11
(crown) -3.83; length and width C -1.15Xl.l0; P 4 -1.42XO.95; MI -1.86X1.15;
M 2 -1.54Xl.l0; M3 -1.26XO.89 (in talonid-0.50); height of mandible beneath M 2 

1.77 (M-675/2/1). Height of condylar process - 2.10; length of lower articular facet
1.42 (M-675/2/2).

Remarks. - The large shrew from the cave Mala is similar in morphology and
dimensions to the Middle Pliocene species Sorex dehne!i Kowalski, 1956 described
from the Podlesice near Kroczyce (Kowalski 1956). Specimens from the cave Mala
are however somewhat bigger with a less developed P 4 , and have a more delicate
lateral cingulum on the molars. The condylar process (see fig. 3: 5b), especially the
lower facet, does show a similar structure as in Sorex dehne!i (see Kowalski Le.:
345, fig. lc).

In Repenning's opinion (1967: 42) Sorex dehneH is a representative of the tribe
Blarinini and perhaps belongs to the genus Paraeryptotis Hibbard, 1950. Jiinossy
(1974: 18) proposed to assign them to the genus Petenyia Kormos, 1934. Kowalski
(1960: 170) suggested the eongenereity of Sorex dehneH and B!arinoides mariae
Sulimski, 1959. The differences between the last two species are shown in the
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Fig. 3. 1. Petenyia hungarica Kormos, 1934. Left mandible with P 4-M3 (ZPAL Wr
M-675/3/1): a outer view, b inner view, c P 4-M3 in occlusal view. 2. The same
species. Right mandibular fragment with M l - 2 (ZPAL Wr M-675/3/2) in outer view.
3. The same species. Left maxillary fragment with pL-M2 (ZPAL Wr M-675/3/3):
a lateral view, b occlusal view. 4. The same species. Right Ii (ZPAL Wr M-675/3/4):
a palatal view, b labial view. 5. "Sorex" cf. dehneli Kowalski, 1956. Posterior right
mandibular fragment with condylar process (ZPAL Wr M-675/2/2): a inner view,
b condylar process from behind. 6. The same species. Left mandible with 1- M3
(ZPAL Wr M-675/2/1): a outer view, b inner view, c Ml - 3 in occlusal view. Scale

for Petenyia hungarica - above, for "Sorex" cf. dehneli - below.

[383J
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structure of P 4 and M3 , and the shape of the condylar process (see Kowalski 1956:
fig. 1c; pI. 1: 5a-c, 6a-c; Sulimski 1959: 146, fig. 4: 2a-f, pI. 3: 6a-c; Rzebik-Kowalska
1976: 376-378, figs. 19, 20, 22, 24, 26, 27, 30-32, 36-38).

The analysis of additional material from the cave Mala especially the previously
unknown upper teeth (the usual identification of the three teeth from the Podlesice,
as p4, MI and M2 is very doubtful), and the comparison with specimens from
Podiesice and Wf!,ze 1 will permit the generic assignment of "Sorex" dehne!i.

Subtribe Beremendina Gureev, 1971

Genus Petenyia Kormos, 1934
Petenyia hungarica Kormos, 1934

(fig. 3: 1-4)

1934. Petenyia hungurica Kormos: 301, figs. 34-35.
1970. Petenyia dubia Bachmayer and Wilson: 546, pI. 1: 6; pI. 7: 26-27, 30-31;

pI. 8: 31a.

MateriaL (ZPAL Wr). - Fragment of left mandible with P 4 - M 3 but without
articular processes (M-675/3/1); fragment of right mandible with MI-M2 and M3

(alveoli) (M-676/3/2); fragment of left maxilla with P4-M2 and pI (alveola with root)
(M-675/3/3); right 11 (M-675/3/4); right MI (M-675/3/5); maxillary fragment with p4
(M-675/3/6); maxillary fragment with M2_M3 (M-675/317).

Dimensions: (in mm):

Length

Petenyia hungurica
Kormos, 1f'34
cave Mala

ZPAL WI' I ZPAL WI'
M-675/3/3 I M-67.~/3/2

Petenyia dubia
Bach:r. a) er and

Wilson, 1970
Kohfidisch

NHMV No. 1970/1387 I

3.7
1.5
1.4
1.0

.. ----I
I other specimens I
I from the Kohfdisch !

M1 - ~·.T3 3.8 3.6 al v.
j\h 1.6 1.5
Mz 1.4 1.4
:\13 11 c.9 alv.

Len gth ZPAL WI' ZPAL Vlr

:Vr-67~/3/3 Yi-675/3/7

='.1 1 - M3 3.'75 ;.:1,/. ') " "b.I
.;.,

:'01 1 . ,.
l.J

\12 1.5 1.5
Nf3 ('.6

3.2
1.5
1.4
0.6

<) ":"
",.J

Remarks. - Specimens from the cave Mala do not differ in morphology and
dimensions from the Plio-Pleistocene representatives of Petenyia hunguricu Kormos,
1934 in Europe (Kormos 1934; Heller 1936; Kowalski 1956; Sulimski 1959, 1962a;
Dehm 1962; Kretzoi 1956, 1959, 1962; Rabeder 1970; Jfmossy 1970, 1972, 1974; Terzea
1973; Terzea and Jurcsak 1976). The mandibular fragment M-675/3/2 is an exception,
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because it does show a slightly lower horizontal ramus. Nevertheless it is also assig
ned to Petenyia hungarica on the basis of tooth dimensions, pigmentation and general
structure of teeth. The smaller specimens of this species are known in Osztramos 1
(Jiinossy 1972). The tooth pigmentation of specimens from the cave Mala is dark
red to black. Some reduction of the talonid of M3 is also clearly visible.

The specimens described from Lower Pliocene fauna of Kohfidisch in Austria
as Petenyia dubia (Bachmayer and Wilson 1970) also belong to the Hungarian species,
because the holotype (NHMV 1970/1387) and other specimens (see Bachmayer and
Wilson 1970: 546, pI. 2: 6; pI. 7: 26, 27, 30, 31, 31a) do not differ in morphology and
dimensions. Moreover, the diagnosis of P. dubia consists of characters which are
included within the range of P. hungarica variability.

Petenyia hungarica is a well known species in numerous localities of Middle
Europe from the Early Pliocene to the Middle Pleistocene.

Tribe Neomyini Repenning, 1967

Genus Petenyiella Kretzoi, 1956
Petenyiella gracilis (Petenyi, 1864)

(fig. 4: 1)

1864. Sorex gracilis Petenyi: 54.
1962a. Petenyiella gracilis (Petenyi); Sulimski: 479.
1962a. Petenyiella zelcea (Sulimski); Sulimski: 480, fig. 2: 1; pI. 2: 1.
1967. Petenyiella gracilis (Petenyi); Repenning: 46.
1971. Petenyiella gracilis (Petenyi); Gureev: 193.

Material (ZPAL Wr). - Hight mandible with P 4-M1 and articular processes
(M-675/4/1).

Dimensions: (in mm): length P4-Ml -1.72; length and width P4 - 0.75XO.64;
M1 -1.15 X 0.70; height of mandible beneath M 2 -1.2; height of coronoid process
3.0; height of condylar process - 1.2; length of lower facet - 0.9; alveolar length
P 4-M3 - 3.31 (M-675/4/1).

Remarks. - The small mandible from the cave Mala does not differ in mor
phology and size from the Hungarian specimens of Csarn6ta 2 (Kretzoi 1959, 1962).
Pigmentation is conspicuous, but weaker than in true soricids. The condylar precess
is N eomys like with a narrow interarticular area and an elongated lower facet.
M1 has a distinct entoconid crest, and the coronoid process is well developed with
a prominent spicule.

Specimens from the W~ze 1 described previously as Suncus pannonicus and
S. zelceus, but later assigned to the genus Petenyiella (Sulimski 1959, 1962a) are
referred now to P. gracilis.

Petcnyiella gracilis is less frequent in the ]\/[iddle and Late Pliocene faunas
than Pctenyia hungarica. It occurs sporadically also in the Upper Villafranchian
faunas of Central Europe (Betfia XIII - Terzea and Jurcsak 1976). A large collec
tion of mandibles and maxillae frem (be WQze 2 (Sulimski 1962b), may also be
assigned to the same species.

Petenyiella aff. repenningi Bachmayer and Wilson, 1970
(fig. 4: 2; pI. 20: 4)

Material (ZPAL Wr). - Posterim' fragment of right m,mdible with J',ih-M3 and
articular processes (M-675/5/1).
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Fig. 4. 1. Petenyie!!a gracilis (Petenyi, 1864). Right mandible with P 4-MI (ZPAL Wr
M-675/4/1): a outer view, b inner view, c condylar process from behind. 2. Petenyiella
aff. repenningi Bachmayer and Wilson, 1970. Posterior right mandibular fragment
with M 2-M3 (ZPAL Wr M-675/5/1): a inner view, b outer view, c condylar process
from behind. 3. Amblycoptus topali Janossy, 1972. Left mandible with P 4-M2 (ZPAL
Wr M-675/6/1) (II (ZPAL Wr M-675/6/2) is added): a outer view, b inner view,

c P 4-M2 in occlusal view. Scale for all specimens - below.

[386]
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Dimensions: (in mm): length M2-M3 - 2.21; length M2 - 1.31; M3 - 1.05; height
of mandible beneath M2 -1.31; height of coronoid process - 3.47; height of condylar
process -1.57; length of lower facet -1.2 (M-675/5/1).

Remarks. - The mandibular fragment is somewhat larger than that of Petenyiella
gracilis from the cave Mala (M-675/4/1). It rather resembles in morphology the
Lower Pliocene small shrew described by Bachmayer and Wilson (1970) as P. ?re
penningi. The slender, pointed shape of the coronoid process, reduced talonid of M3

and weak coronoid spicule indicate the presence of this species in the cave Mala.
The incompleteness of the material, lack of upper teeth and of the skull, prevents
an adequate statement of generic position.

Tribe Anourosoricini Stirton, 1930
Subtribe Amblycoptina Kretzoi, 1965

Genus Amblycoptus Kormos, 1926
Amblycoptus topali Janossy, 1972

(fig. 4: 3; pI. 20: 6)

1972. Amblycoptus topali Janossy: 38, pI. 3: 6-10.
1975. Amblycoptus cf. topali Janossy; Rzebik-Kowalska: 178, figs. 4-5.

Material (ZPAL Wr). - Left mandible with P 4-M2 and base of the crown of
II, but without C and articular processes (M-675/6/1); left Ii without root and base
of the crown (M-675/6/2).

Dimensions: see table 1.

Additional description and remarks. - Lower incisor massive with one occlusal
cuspule on the crown, without cingulum; canine (alveola), small and closed between
Ii and P 4 ; P 4 large, unicusped, but with two posteriorly directed ridges; posterolower
end of the P 4 crown does reach almost to the trigonid-half of M1 ; P 4 extends almost
twice as lowe labially than it does lingually; M1 very large, with strongly elongated
trigonid and prominent labial cingulum, maximally widened below the hypoconid;
cingulum disappears below the paraconid; metaconid large and close to the proto
conid; trigonid of Ml and M2 twice longer than talonid; entoconid without distinct
crest; trigonid and talonid valleys open; paralophid long, protolophid short
both are sharp; M1 more labially placed than M2 ; M2 one half the size of M1 with
reduced talonid; labial cingulum equal in thickness for its whole length; talonid
with a weak hypoconid; metaconid low, and close to protoconid; mental foramen
somewhat displaced beneath the protoconid in a depression (anteroposterior diameter
is about 11 mm). The ascending ramus to the horizontal one at the angle of 115,°.

The assignment of the mandible to the genus Amblycoptus Kormos, 1926, in
spite of the lack of articular processes is not difficult, because of the complete
atrophy of the last molars. The specimen from the cave Mala does not differ from
that of the Hungarian species described from the Middle Pliocene locality Osztra
mos 1 (Janossy 1972: pl. 2: 7-10). Janossy (l.c.: 38) pointed out the allometric
enlargement of M1 and the larger reduction of II, C and P 4 than in A.oligodon
(Polgardi, Hipparion Fauna). In Janossy's opinion the position of the infraorbital
foramen, the structure of p4 and the molars in both species are nearly the same.
A. topali differs from A.oligodon, however, in the stronger development of the Ml
parastyle, the enlargement of p4, the structure of the coronoid process (this process
is distinctly lower than that in A. oligodon - see Kormos 1926: 378 and Janossy 1972:



Table 1

Dimensions in mm:

-------~----- ~~ - --

I
I I'. mLlycoptus

iii IAmblycoptus i

! I,AmblYCoptuslAmblYCoptus,AmblYCoptus, t /. II

1
'1 . d l' d 'I t l' , opa,t

I oltgo on 0 tgo on, opa t J . I
K J' anossy,

'; Kormos" orrr.os, anossy, I 1972 '
i 1926 I 1926 1972' I

d · PI'" 0 t 1,Osztranos1Polgar 1 0 garol i sz ramos I dter !

after after after .
Kormos Janossy Janossy Rzeblk-

1926 1972 1972 -Kowalska
1S75

cf. topali
Janossy,

1972

Zarr:kowa
Dolna
after

Rzeb:k-
-Kowalska

1975
ZZSD ~-F/

1350

-- r

I
Amblycoptus

topali i
Janossy, i

1972 I
cave M~Ja

after
SUlimski

1979

I Length I

It 6.38

crown

Ii

L'
P 4 '

w
!:

2.01

2.01

2.1

2.1

L Ii 3.33

w

2.7 - 2.8 3.08 - 3.4
I

3.22 3.14
---- - -- ;-------

15-1.7 1.35 -1.75 I 1.51 i 1.42; 1.31

O.8~,; 0.81

1.74

0.94

1.65

0.90 - 0.98

--~. -, .~ ~~~- --~

,

1.56 -1.75 11.7-1.9

1.0;:' - 1.08

L : 1.90
M2 --, --- ~,-~

W
!-~--- -~----

Length II
11 -:.v12"

10.09 10.1::'**

1. __

I Length
1ViI -l\'Iz I

--[I
Height ;~

of co-

: rO:loid I

,r;roccss II
1- ,

I Depth II
ofman-"

diblc II
bElow

5.23**

7.80

3.3

4.4 - 4.'I**! 4.64-5.11**1

6.6 - 7.2

I 2.5 -2.:1

4.87** 1.88** 5.00

2.78

AbbI'c\1ations: L -Icn;:;th, W - width, ~. - ZPAL VVI' M-6756/2, ** - estimated
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39), and in the elongation of the trigonid and the talonid with short meta- and
entolophids. The posterior end of the II crown in specimens from Osztramos 1 and
cave Mala reaches backwards further than in specimens from the Polgilrdi (after
Jan0ssy a very important diagnostic character). Amblycoptus topali has been placed
in the subfamily Soricinae and in accordance with Gureev's (1971) systematic arran
gement in the tribe Anourosoricini. Amblycoptus is the end of an evolutionary pro
cess within this tribe, resulting in the complete atrophy of the last teeth of both jaws
(Janossy 1972: 38).

The left mandible with MI-2 (ZZSD MF/1350/1) described by Rzebik-Kowalska
(1975: 178, fig. 4: 1-3) from the Middle Villafranchian fauna (?) of Zamkowa Dolna
at Olsztyn near Cz~stochowa, comes from the layer C of this site. It is not impos
sible that this layer is stratigraphically older than the fauna of remaining deposits.
The presence of Blarinoides mariae Sulimski, 1959 and representatives of the family
Eomcoidae, genera such as Ungaromys Kormos, Baranomys Kormos, Pliopetaurista
(?) pliocaenica (Deperet) and? Sciurus warthae Sulimski (Black and Kowalski 1974)
appear to confirm to this supposition. Rzebik-Kowalska pointed out on the specimen
from the Zamkowa Dolna a lack of tooth pigmentation, elongation of the trigonid
and an obtuse angle between the paralophid and protolophid in M I , close position
of metaconid and protoconid, united entoconid with the hypolophid, a weak ento
lophid, shallow and short external valley between the protoconid and hypoconid,
and well developed cingulum with the extension beneath the protoconid. The above
mentioned differences and tooth dimensions (in spite of some morphological differ
ences) indicate resemblances to the specimens from the Osztramos 1, and cave Mala
in Poland.

Order Chiroptera Blumenbach, 1779

Some remains of bats were discovered in different layers of deposits from the
cave Mala. The material that the author investigated is not abundant and not very
well preserved. It consists almost exclusively of parts of mandibles and maxillae.
They are, as a rule, fragmentarily preserved and mostly lacking tceth and processes.
All ,pecimens investigated represent adult individuals. The nature of the remains
suggests that we have a thanatocenosis of bats, which most likely died in the cave
during hibernation. The state of bone preservation, however, suggests that some
specimens may be derived from owl-pellets.

The bat fauna the older layers (from 2 to 6) from the cave shows close analogies
with some other Pliocene faunas of small mammals from Poland, i.e. with those of
Podlcsice and W~ze 1 (Kowalski 1956, 1962a). The fauna from Gunderheim des
cribed by Heller (1936) exhibits also a close similarity to that from the cave Mala,
as like as faunas from Ivanovce near Trencin (Horacek 1976) and Osztramos
(Topal 1974).

Among the bats collected from the cave Mala there are no silvan species. All
forms known from this locality represent, above all, the species living in rocky
areas and taking shelter in caves. The bat fauna gives some information of the
palecclimate condition. The composition of bats from the older layers sL'ggests
a climate a little milder than the present one, perhaps resembling that of the
Mediterranean. The fauna of the younger layers suggests that the climate ,vas
fairly cool, resembling a climate of the Central European type.

In the present work the discussion is limited only to remains of bats belonging
to layer 4+5.
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Family Rhinolophidae Bell, 1836

Genus Rhinolophus Lacepede, 1799
Rhinolophus d. delphinensis Gaillard, 1899

Material (ZPAL Wr). - 24 mandibular and maxillary fragments and separate
teeth of different categories (M-675/7/1-24).

Remarks. - Rhinolophus delphinensis was so far known from the Vindobonian
of La Grive-Saint-Alban, Lissieu, Vieux-Collonges in France (Gaillard 1899; Mein
1958, 1964), from Upper Turolian at Kohfidisch in Austria (Bachmayer and Wilson
1970), and the Helvetian of Nova Ves (Zapfe 1950). "R. aft. terrum-equinum Schre
ber" described by Heller (1936) from Gundersheim corresponds in dimensions to
R. delphinensis. Numerous specimens from Podlesice near Kroczyce described by
Kowalski (1956) as "R. ct. terrum-equinum" also later determined as R. delphinensis
(Kowalski 1962a) and remains of a big rhinolophid bat from Kadzielnia and Wf',ze 1
(Kowalski 1958) belong to this species. Rhinolophus delphinensis has been recorded
from other Pliocene localities in Europe such as Osztramos in Hungary (Topal 1974),
and Ivanovce near Trencin in Czechoslovakia (Horacek 1976).

Rhinolophus d. neglectus Heller, 1936

Material (ZPAL Wr). -18 mandibular and maxillary fragments (M-675/8/1-18).
Remarks. - Among the fossil bats from Pliocene deposits there are two forms

which approach the recent R. euryale euryale: R. e. neglectus from Gundersheim and
R. e. praeglacialis from Beremend and Csarnota (Kormos 1934; Heller 1936). The differ
ence between these subspecies is slight. P 3 of the first subspecies is larger and more
robust than that in the Recent form, and in the second one this tooth is shorter
and smaller than in the Recent species. The specimens from the cave Mala resemble
in P 3 characters that from Gundersheim.

Rhinolophus sp. (euryale group)

Material (ZPAL Wr). - 8 mandibular fragments and 14 isolated teeth (M-675/
/9/1-22).

Remarks. - It was impossible to identify such poor material to species.

Rhinolophus d. variabilis Topal, 1975

Material (ZPAL Wr). - 4 mandibular fragments and 15 isolated teeth (M-675/
/10/1-19).

Remarks. - These remains are somewhat larger than Recent R. hipposideros
and especially resemble the fossil species R. variabilis in the shape of P 4 . R. variabilis
was described by Topal (1975) from Osztramos Hill in Hungary.

Family Vespertilionidae Gray, 1821

Genus Myotis Kaup, 1829
Myotis podlesicensis Kowalski, 1956

1956. Myotis podlesicensis Kowalski: 362, pI. 2: 7-8.
1962a. Myotis podlesicensis Kowalski; Kowalski: 41.

Material (ZPAL Wr).-3 maxillary and 9 mandibular fragments (M-675/11/1-12).
Remarks. - These fragments are identical with those described from Podlesice

near Kroczyce and Wf',ze 1 by Kowalski (1956, 1962a) and represent the largest
species of Myotis Kaup investigated here.
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Myotis bechsteini (Kuhl, 1818)
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Material (ZPAL Wr). - 8 maxillary fragments (M-675/12/1-8).
Remarks. - The remains of M. bechsteini (Kuhl) have been recorded from many

Early Pleistocene localities in Central Europe (Horacek 1976, Kowalski 1972).
It is the commonest form of subfossil bat in Poland, which proves that this species
was sometimes more numerous in the past (Woloszyn 1970). At present M. bechsteini
(Kuhl) occurs in Europe from the Atlantic ocean to the European part of Russia
and the Caucasus.

Myotis nattereri (Kuhl, 1818)

Material (ZPAL Wr). -1 rostrum with Ml_M3 (M-675/13/1).
Remarks. - This specimen is identical with those of the contemporary M. nat

tereri (Kuhl) from Poland. The fossils of this species have been hitherto recorded
from the Early Pleistocene of Brass6 in Roumania, from the layers of Riss-Wurm
Interglacial of the Drachenhohle near Mixnitz in Austria, from Koneprusy in Cze
choslovakia (after Kowalski 1962b), Dobrkowice near Czeske Krumlove (Horacek 1976),
and from a Pleistocene site from Bacho Kiro in Bulgaria (Woloszyn 1979). The
subfossil remains of this species were recorded from numerous localities in Poland
(Woloszyn 1970) and Czechoslovakia (Horacek 1976). At present M. nattereri occurs
in Europe and in Asia as far as Japan and Korea. It ranges fairly far to the North,
but is lacking in Southern Italy and in the Balkan Peninsula.

It must be stated that the bat fauna of layer 4+5 corraborates the Pliocene age
and is probably simultaneous with the faunas of Podlesice and W~ze 1.

Order Rodentia Bowdich, 1821
Family Microtidae Cope, 1891

Microtinae gen. et sp. indet.

(fig. 5: 5-11)

Material (ZPAL Wr). - Left M1 (M-675/14/1); right M1 (M-675/14/2); left M 2

(M-675/14/3); right M 2 (M-675/14/4); left Ma (M-675/14/5); right Ma (M-675/14/6); left
Ml (M-675/1417); right Ml (M-675/14/8); left M2 (M-675/14/9); right M2 (M-675/14/10);
left M3 (M-675/14/11); fragment of right M3 (M-675/14/12). All teeth probably belong
to one individual.

Dimensions (in mm):

ZPAL Wr: Length Width
lowe r teeth

M-675/14/1 left M1 2.73 1.35
M-675/14/2 right M1 2.78 1.30
M-675/14/3 left M2 1.84 1.15
M-675/14/4 right M2 1.83 1.15
M-675/14/5 left Ma 1.60 0.90
M-675/14/6 right Ma 1.57 1.00
M-675/14/1 height of M1 crown 2.63
M-675/14/4 height of M2 crown 2.62
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Fig. 5, 1-4 Epimeriones austriacus Daxner-Hock, 1972, 1 left M 1 (ZPAL Wr M-675/
110/1): 2 right M2 (ZPAL Wr M-675/10/4); 3 right? M2 (ZPAL Wr M-675/10/8); 4 left
MJ (ZPAL Wr M-675/10/5). 1a-4a in occlusal views, Ib-4b labial views, 1c-4c
lingual views. 5-11 Microtinae gen. et sp, indet. 5 right M 1 (ZPAL Wr M-675/9/2)
in occlusal view; 6 left M 1 (ZPAL Wr M-675/9/1); 7 left M2 (ZPAL Wr M-675/9/3);
8 left M3 (ZPAL Wr M-675/9/5); 9 left Ml (ZPAL Wr 1'1'1-675/917); 10 left M2 (ZPAL
Wr lVI-675/9/9); 6a-10a in occlusal views, 6b-lOb in lateral views; 11 left M3 (ZPAL
Wr M-675/9/11); a occlusal view, b lingual view, c labial view. Scale for all speci-

mens - below.
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upp er te e th

M-675/1417 left Ml 2.63 1.57
M-675/14/8 right Ml 2.60 1.50
M-675/14/9 left M2 1.94 1.26
M-675/14/10 right M2 1.90 1.24
M-675/14/11 left MI 1.55 0.88
M-675/14/12 right M3 0.82

Remarks. - In spite of relatively numerous bone material the determination of
the systematic position of this primitive vole from the cave Mala is not possible
yet. The prismatic and hypsodont teeth indicate the presence of a representative
of the subfamily Microtinae Miller. The structure of the anterior loop of M1 and the
arrangement of triangles 1-3 resemble those in genera AHophajomys or ArvicoZa.
In all teeth cement is present in reentrant folds and roots are well developed. It
is not unlikely that in the cave Mala there is a previously primitive vole (perhaps
a new genus). It may be well to add that in the Early Pliocene faunas at Kohfidisch
and Eichkogel (Austria) and Dorn-Diirkheim in FRG (Bachmayer and Wilson 1970;
Daxner-Hock 1970, 1972a, b, 1975, 1977; Franzen and Storch 19715) the remains of voles
have not as yet been recorded.

Promimomys insuZiferus (Kowalski 1956) (after Kretzoi (1959) - PoZonomys in
suZiferus) redescribed in the Middle Pliocene fauna of Podlesice near Kroczyce
(Kowalski 1958) differs from our small vole distinctly in the structure of the anterior
loop of M1 and in the different construction of M8.

The vole PannonicoZa brevidens described by Kretzoi (1965) from the Pliocene
of Hungary has extremely brachyodont molars and alternate synclines and anticlines
(it is closer to the genus Promimomys (sensu Kretzoi (1955».

The definite settlement of the systematic position of the primitive vole from
the cave Mala is presently impossible.

Family Cricetidae Rochebrune, 1883
Subfamily Gerbillinae Alston, 1876

Genus Epimeriones Daxner-Hock, 1972
Epimeriones austriacus Daxner-Hock, 1972

(fig. 5: 1-4; fig. 6: 1-2; pI. 20: 1)

1972a. Epimeriones austriacus Daxner-Hock: 145, figs. 1-2.
1975. Epimeriones austriacus Daxner-Hock; Franzen and Storch: 268.

MateriaL (ZPAL Wr). -Left M1 (M-675/15/1); right Ml (M-675/15/2); left M2

(M-675/l5/3); right M2 (M-675/15/4); left M3 (lVI-675/15/5); left Ml (M-675/15/6); right Ml
(M-675/1517); right ? M2 (M-675/15/8); fragment ? M2 (M-675/15/9). All teeth most
probably belong to one individual.

Dimensions (in mm):

ZPAL Wr: Length Width
lower teeth

M-675/15/1 left Ml 1.63 0.83
M-675/15/2 right Ml 1.60 0.82
M-675/15/3 left M2 1.00 0.85
M-675/15/4 right M2 1.05 0.84
M-675/15/5 left M3 0.90 0.76

7 Acta Palaeontologica Polonica Nr 3n9



1a
2a

4b

rJJ v.··
4a3a

5 6a

7a

9b9a

6b

8b8a

[394J



PLIOCENE MICROMAMMALS 395

uPPElr teeth
M-675/15/6 left M' 1.00 0.80
M-675/1517 right M' 1.54 0.82
M-675/15/8 right? M2. 1.;>&.0.85

Remarks. - Gerbillid remains from the. cave Mala ·are represented by several
detached molars. 1',11' (M-675/15/1) in the structure of the anterior loop is very similar
to that from Eicilkogel (see figs. 5: 1a-c, fig. 6: 1a-b, pI. 20: 1a-b, in the present paper
and fig. 1: 1a-b, 2a; pI. 1: 3a-o; 5 in Dax;ner~Hock 1972a). The anterior loop is broad
and ropnded, of th~BaTanomys type, and nearly as wide as the width of both the
mesial triangles together. The differences occurring here are limited to the middle
lingual triangle and the small mesial labial one. The triangle 1 in the specimen
M-675/15/1 is loriger:and nearly perpendicular to the long axis of the crown, while
the triangle 2is directed more nearly ·backwards. Moreover, the anterior loop is
somewhat wider than the width of the posterior one. The M1 from Eichkogel (see
Daxner-Hock 1972a: fig. 1: pI. 1: 5 - PIUW 1953/119) has enamel islets, dentine
pits and an additional posterior lingual reentrant fold. This tooth probably belongs
to a young individual, because the additional lingual re-entrant fold is shallow in
both vertical and horizontal directions. A similar structure is also found in M1

(M-675/15/2; see fig. 6: 2a-b). It has a somewhat narrower anterior loop and a rudi
ment of an additional lingual re-entrant fold. The remaining teeth from the cwe
Mala do not differ in morphology from those of Eichkogei. They are, however,
smaller and more delicate.

Gerbillid remains are also recorded from the Hungarian Pliocene localities
Osztramos 1 and 9, but they are smaller than E. austriacus (Janossy 1972: 27; 1974:
18). Remains from Osztramos 9 assigned previously to the genus ?Meriones sp.,
have been recently redescribed by Janossy and Kordos (1977) as E. progressus Ko
walski 1974. Specimens resembling E. austriacus have been recorded also from the
Middle Villafranchian fauna of Betfia XIII in Roumania (Terzea 1976). Recently,
Franzen and Stroch (1975) described E. austriacus from the Lower Pliocene fauna
(Upper Turolian) of Dorn-Diirkheim.

Bachmayer and Wilson (1970) described only one M, (NHMV No. 1970/-) from
the Kohfidisch in Burgcnland (Austria) as Rodentia gen. et sp. indet. The structure,
(especially the width and shape of the anterior loop and an additional lingual
re-entrant fold), and size are the same as in the M, from Eichkogei. Some traces
of enamel islets and dentine pits on the occlusal surface are also present (see
fig. 6: 3a-b).

Kowalski (1974) described several detached teeth of small gerbillid as Epimerion
es progressus from the Middle Pliocene fauna of Podlesice near Kroczyce. The fun
damental differences occurring in this species are as follows: the lack of enamel
islets and dentine pits, and a distinct narrowing of the anterior loop of Ml (see
fig. 6: 6-8).

Fig. 6. Epimeriones austriacus Daxner-Hock, 1972. Cave Mala (Poland). 1. Left M1
(ZPAL Wr M-675/101l): a occlusal view, b inner view. 2. Right M1 (ZPAL Wr
M-675/10/2): a occlusal view, b inner view. Rodentia gen. et sp. indet. Kohfidisch
in Burgenland (Austria). 3. Left M1 (NHMV 1970): a occlusal view, b inner view
(after Bachmayer and Wilson 1970, pI. 12: 63a-b). Epimeriones austriacus Daxner
Hock, 1972. Eichkogel near Modling (Austria). 4. Right M1 (PIUW 1953/1/9 Sch. 4-6):
a occlusal view, b outer view. 5. Left M1 (PIUW 1953/1/8 Sch. 4-6) in occlusal view
(after Daxner-Hock 1972a: 147, fig. I: 1a-b, 2; pI. 1: 3a-b, 5). Epimeriones progressus
Kowalski, 1974. Podlesice near Kroczyce (Poland). 6. Left M1 (ZZSD Mf/1143/1),
holotype: a occlusal view, b inner view. 7. Right M1 (ZZSD Mfl1143/2):a occlusal View,
b inner view. 8. Left M1 (ZZSD Mf/1143/6): a occlusal view, b inner view (after
Kowalski 1974: 593, figs 1a-b, 2a-b, 6a-b). Epimeriones austriacus Daxner-Hock, 1972.
Cave Mala (Poland). Supposed view of left M 1 of the young individual: a occlusal

. view, b inner view. Not to scale.

7*
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Family Gliridae Thomas, 1897
Subfamily Glirinae Thomas, 1897

Genus Muscardinus Kaup, 1829
Muscardinus pliocaenicus Kowalski, 1963

(fig. 7: 1-3)

1963. Muscardinus pliocaenicus Kowalski: 538, figs. 3-5.
1970. Muscardinus pliocaenicus austriacus ssp.n.; Bachmayer, and Wilson: 563, pI. 4:

14; pI. 13: 71.

Material (ZPAL Wr). - Left Ml (M-675/16/1); right Ml (M-675/16/2); left M z
(M-675/16/3); right Mz (M-675116/4); right ? M3 (M-675/16/5); left Ml (M-675/16/6);
right Ml (M-675/1617); left W (M-675/16/8); right M3 (M-675/16/9). All specimens
probably belong to one individual.

Dimensions (in mm):

ZPAL Wr: Length Width
lower teeth

M-675/16/1 left M 1 1.55 1.15
M-675/16/2 right M1 1.56 1.10
M-675/16/3 left M2 1.20 1.08
M-675/16/4 right M2 1.25 1.05

upper teeth

M-675/16/6 left MI 1.54 1.10
M-675/1617 right Ml 1.56 1.08
M-675/16/8 left M2 1.15 1.22
M-675/16/9 right? M3 1.05 1.11

Remarks. - Numerous detached teeth of a small Pliocene hazel dormouse from
the Pliocene faunas at W~ze I, Podlesice near Kroczyce and R~bielice Kr61ewskie
(Poland) have been described by Kowalski (1963) as Muscardinus pUocaenicus. This
species is known also at W~ze 2 (Sulimski 1962b), and Eichkogel near Modling in
Austria (Daxner Hock 1970).

The dentition of the Pliocene hazel dormouse indicates a wide morphological
variability (Kowalski 1963). Hence it is possible that the bone materials described
by Janossy (1972, 1974) from the Middle Pliocene faunas in Osztramos 1, 7, 9 and
10 belong also to this species.

The right mandible with P 4-M1 (holotype only - NHMV No. 1970/1390) described
by Bachmayer and Wilson (1970) from the Early Turolien fauna of Kohfidisch as
a new subspecies - austriacus does not differ significantly from the nominal species.
Kowalski (1963) believed that the Pliocene hazel dormouse really does not differ in
morphology from the Recent M. avellanarius (Linnaeus), except for smaller size and
more delicate structure of teeth and jaws.

Genus Glis Brisson, 1972
Glis minor Kowalski, 1956

(fig. 7: 4-12)

1956. GUs sackdiUingensis minor: Kowalski: 384, fig. 2f; pI. 4: 8.
1963. GUs minor Kowalski; Kowalski: 545, figs. 8 A-H, 9 A-H, 10 A-H.
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1964. Glis minor Kowalski; Sulimski, A.: 228, pI. 14: 1-11.
1975. Glis sp., Glis minor Kowalski; Franzen and Storch: 274, pI. 5: 54-57.

Material (ZPAL Wr). - maxillary fragment with Ml_M2 (M-675/17/1); maxillary
fragment with ML-M3 (M-675/17/2); DP4 (M-675/17/3); left and right p4 (M-675/17/4
15); left and right Ml (M-675/17/16-43); left and right M2 (M-675/17/44-59); left and
right M3 (M-675/17/6Q--65); left and right P4 (M-675/17/66-75); left and right M1

(M-675/17/76-85); left and right Mz (M-675/17/86-95); left and right Ma (M-675/17/9&
100).

Dimensions (in mm):

ZPAL Wr: Length Width
lower teeth

M-675/17/6&-75 P 4 1.00-1.30 1.00-1.25
M-675/17/76-85 M1 1.65-1.75 1.50-1.65
M-675/17/8&-95 Mz 1.55-1.75 1040-1.80
M-675/17/9&-100 Ma 1.20-1.60 1.20-1.50

upper teeth

M-675/17/1 Ml-2 3.10
M-675/17/2 M2-3 2.65
M-675/17/3 DP4 1.15 0.85
M-675/17/4-15 p4 1.05-1.Q7 1.10-1.12
M-675/17/16-43 Ml 1.60-1.70 1.55-1.70
M-675/17/44-59 M2 1.55-1.65 1.55-1.70
M-675/17/60-65 M3 1.20-1.40 1.30-1.55

Remarks. - The maxillary fragments and numerous detached teeth from the
cave Mala do not differ from Glis minor described from the Middle Pliocene fauna
of Podlesice near Kroczyce and Wllze 1 (Kowalski 1956, 1963, Sulimski 1964).

Glis minor is als0 known from the Middle and Late Pliocene sites of Osztramos
1, 7, 9 as cf., 10 in Hungary (Janossy 1972, 1974; Jiwossy and Kordos 1977), and in
the Early Pliocene (Upper Turolian) as Glis sp., G. minor from Dorn-Diirkheim
(Franzen and Storch 1975). In the Uppermost Pliocene (or Upper ? Villafranchian)
fauna of Betfia XIII in Roumania there are also some remains of a small fat
dormouse, GUs sp. minor (Terzea 1973; Terzea and Jurcsak 1976).

Presently the genera GUs Brisson and Muscardinus Kaup are well known forest
forms. It is not unlikely that the Early Pliocene glirids were more distributed
ecologically than are the Recent species (Kowalski 1966: 3). Glis minor and Mus
cardinus vireti from the Dorn-Diirkheim occur together with numerous cas toroid
forms (Franzen and Storch 1975).

Family Muridae Gray, 1821

Genus Parapodemus Schaub, 1938
Parapodemus lugdunensis Schaub, 1938

(fig. 7: 13-18; pI. 20: 2-3)

1938. Parapodemus lugdunensis; Schaub: 26, pI. 1: 24.
1977. Parapodemus lugdunensis Schaub; Daxner-Hock: 20, fig. 1; pI. 3; 1-15;

pI. 4: 1-6.

Material. (ZPAL Wr). - Left and right M1 (M-675/18/1-7); left and right Mz
(M-675/18/8-14); left and right Ma (M-675/18/15-17); left and right Ml (M-675/18/18-
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Fig. 7. 1-3 Muscardinus pliocaenicus Kowalski, 1963: 1 left Ml (ZPAL Wr M-6751
111/1); 2 left M 2 (ZPAL Wr M-675/ll/3); 3 right M 3 (ZPAL Wr M-675/11/5). All teeth
in occlusal views. 4-12 Glis minor Kowalski, 1956: 4 right Dp4 (ZPAL Wr M-6751
/12/3); 5 left p4 (ZPAL Wr M-675/1217); 6 maxillary fragment with Ml_M2 (ZPAL
Wr M-675/12/1); 7 maxillary fragment with M2_M3 (ZPAL Wr M-675/12/2); 8 left M3
(ZPAL Wr M-675/12/48); 9 left P 4 (ZPAL Wr M-675/12/67); 10 left M1 (ZPAL Wr
M-675/12176); 11 left M2 (ZPAL Wr M-675/12/88); 12 left M 3 (ZPAL Wr M-675/12!97). All
figures, except for 9a, in occlusal views. 13-18 Parapodemus lugdunensis Schaub,
1938: 13 right maxillary fragment with Ml (ZPAL Wr M-675/13/27); 14 left M2 (ZPAL
Wr M-675/13/22); 15 left M 1 (ZPAL Wr M-675/13/5); 16 left M1 (ZPAL Wr lVI-675/1317);
17 left M 2 (ZPAL Wr M-675/13/12); 18 right M 3 (ZPAL Wr M-675/13/15). All teeth in
occlusal views. Scale for Muscardinus pliocaenicus and Glis minor - above, for

Parapodemus lugdunensis - below.

20); left and right M2 (M-675/18/21-24); left and right M3 (M-675/18/25-26); maxil
lary fragment with l\fl-M2 (M2 alveoli only) (M-675/18/27).

Dimensions (in mm):

ZPAL Wr: Length Width
lower teeth

M-675/18/1-7 M1 1.54-1.71 0.93-1.00
M-675/18/8-14 M 2 1.28-1.46 1.10-1.20
M-675/18/15-17 M 3 0.90-1.00 0.80-0.90
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~-675/18/18--20

~-675/18/21--24

~-675/18/25--26

upper

1.67--1.85
1.27--1.38
0.70--1.16

teeth

1.06-1.13
1.10-1.20
0.80-1.10

Remarks. - Remains of small mouse from the cave ~ala do not differ in mor
phology and size from those of Parapodemus Lugdunensis described by Schaub
(1938) from the Vallesian fauna at ~ollon. The same species occurs also in younger
sites of the Middle and Upper Turolian in France and Spain (Lissieu, Lobrieu,
Los ~ansuetos: Hungueney and Mein 1965; Thaler 1966; ~ein and Truc 1966; Mi
chaux 1967; Hartenberger, Michaux and Thaler 1967).

Parapodemus lugdunensis is recorded in ~iddle Turolian faunas with VaLerimys
vireti or Occitanomys sp. as components at Cervilente 1, 2, 3 (Bruijn, ~ein,

~ontenat and Van de Weerd 1975), and frequently represented in Early Pliocene
(Pannonian, Pontian or Upper Turolien) faunas at Kohfidisch and Eichkogel (espe
cially), and Dorn-Durkheim (Bachmayer and Wilson 1970; Daxner-H6ck 1977; Fran
zen and Storch 1975).

Parapodemus Lugdunensis Schaub from the cave ~ala is the first record of this
species in the Pliocene fauna of Poland. It is possible that there is a close relation
ship between this species and P. schaubi Papp from the Hipparion fauna of Polgardi
(Papp 1947).
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ANDRZEJ SULIMSKI, ADAM SZYNKIEWICZ I BRONISLAW WOLOSZYN

SRODKOWO PLIOCENSKIE DROBNE SSAKI Z CENTRALNEJ POLSKI

Streszczenie

W utworach krasowych, na wzg6rzu Zelce kolo Dzialoszyna (p6lnocna cz~se

Wyzyny Jury Krakowsko-Wieluiiskiej) A. Szynkiewicz (1971a, b, 1977) odkryl w wa

pieniach wieku oksfordzkiego (jura) malq jaskini~ z nienaruszonym namuliskiem,

zawierajqcym drobne kosci kr~gowc6w (plazy, gady i ssaki). Zamieszczony w niniej

szej pracy opis szczqtk6w dotyczqcy ssak6w rna charakter analizy wstElpnej. W war

stwie 4+5 namuliska stwierdzono obecnose 6 gatunk6w owadozernych, 7 gatunk6w

nietoperzy i 5 gatunk6w gryzoni.

Zesp61 ten wykazuje bliskie analogie do zespo16w wczesnego pliocenu (Panno

nian, Pontian, Turolian) z Eichkogel i Kohfidisch (Austria), Dorn-Durkheim (RFN),

Devinska Nova Yes (Czechoslowacja), do srodkowego pliocenu Osztram6s 1, 7, 9,

Csarn6ta, Beremend (W~gry), Podlesic i W~z6w 1 (Polska), jak r6wniez do zespol6w

p6zna plioceiiskich lub wczesno plejstocenskich (willafransz) z Eichstadt (RFN) i Bet

fia (Rumunia). Istniejq takze pewne podobienstwa do zespo16w zachodnio europej

skich wieku wczesno pliocenskiego z La Grive-Saint-Alban, Lissieu, Lobrieu

i Vieux-Collonges (Francja) oraz Los Mansuetos i Cervilente (Hiszpania). Z Polski

bliskie zdajq si~ bye ponadto zespoly drobnych ssak6w z R~bielic Kr61ewskich 0, 2),

Wf;z6w 2 oraz ze starszej cz~sci osad6w z Zamkowej Dolnej w Olsztynie kolo CZf;sto

chowy. Drobne ssaki z dolnych warstw jaskini Malej zaliczye mozna zatem do star

szych zespol6w plioceiiskich.

Na podstawie zawartych w namulisku plaz6w, gad6w i ssak6w (patrz opis na

muliska p. 379-381) mozna wstf;pnie podae, ze osady lezqce powyzej warstw 7+9 Sq

osadami wyraznie mlodszymi. Potwierdza to, niezaleznie od innego charakteru fauny,

istniejqca mif;dzy warstwami 7+9 a 10+22 niezgodnose erozyjna.

Szczqtki drobnych ssak6w z jaskini Malej, jak sif; wydaje, pochodzq ze zrzutk6w

drapieznych ptak6w, na co wskazywalby ich stan zachowania. Podobnie jak zesp61
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nietoperzy, owadozerne i gryzonie Sq znakomitymi wskainikami paleoklimatycznymi

i paleoekologicznymi. I tak, zar6wno u tych pierwszych, jak i u drugich, brak jest

z reguly typowych przedstawicieli area16w lesnych. Popielica i orzesznica wyst~pujq

dzis w zwartych kompleksach lesnych, lecz nie jest wykluczone, iz we wczesnym

pliocenie i wczesniej, Gliridae mogly zajmowac szersze arealy, takze i pozalesne.

Pozostale gatunki gryzoni i wi~kszosc lub wszystkie owadozerne z jaskini Malej

Sq bez wqtpienia mieszkancami teren6w otwartych (zapewne stepowych). Zestaw

opisanych w pracy drobnych ssak6w sugeruje klimat nieco cieplejszy niz obecnie,

zblizony do sr6dziemnomorskiego. Natomiast fauna z mlodszych warstw (powyzej

warstw 7+9) sugeruje klimat dose chlodny, zblizony do klimatu typu srodkowo-euro

pejskiego.

Jaskinia Mala jest obecnie drugim punktem wyst~powania Amblycoptus topaU

w Polsce, a trzecim w Europie, oraz pierwszym stanowiskiem Epimeriones austriacus

i Parapodemus lugdunensis w pliocenie Polski.

EXPLANATION OF THE PLATES 19 and 20

Plate 19

1. General view of Zelce Hill from northern side of Warta River valley. W -1,
W - 2, cave Mala - paleontological sites.

2. Cave Mala - cross section of the cave deposits in the entry-chamber.

Plate 20

Cave Mala (Jaskinia Mala) near Dzialoszyn, Poland

1. Epimeriones austriacus Daxner-Hock, 1972. Left M1 (ZPAL Wr M-675/10/1): a inner
view, b occlusal view, X20.

2. Parapodemus lugdunensis Schaub, 1938. Left maxilla with Ml (ZPAL Wr M-675/
/13/27) in occlusal view, X 15.

3. The same species. Left M1 (ZPAL Wr M-675/1317) in occlusal view, X15.
4. Petenyiena aff. repenningi Bachmayer and Wilson, 1970. Right mandible with

M2- 3 (ZPAL Wr M-675/5/l) inner view, X10.
5. "Sorex" cf. dehneli Kowalski, 1956. Left mandible with I-M3 (ZPAL Wr M-675/

/2/1) outer view, X 10.
6. Amblycoptus topaU J<'mossy, 1972. Left mandible with P 4-M2 (ZPAL Wr M-675/

16/1): a outer view, b inner view, X7, c P 4-M2 in occlusal view, XI0.
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