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Abstract. Isolated molars of Anomalomys from three different levels of sediments in the
brown-coal mine of Betchatéw, representing mammalian zones MN 4 to MN 9 have been
studied. They illustrate the evolution of dimensions and pattern of teeth in this evolutio-
nary lineage of rodents. Betchatéw is a unique fossil locality with populations of
Anomalomys from three different horizons. They belong to A. minor and A. gaudryi. The
material of Anomalomys kowalskii KORDOS, 1989 from the Miocene of Opole has also
been studied.
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I. INTRODUCTION

Miocene sediments of the brown-coal mine of Betchatow in Central Poland yielded,
besides molluscs, also remains of mammals (KOWALSKI 1993 a, b, KOWALSKI, KUBIAK
1993, RZEBIK-KOWALSKA 1993). The oldest horizon with mammalian remains, Befcha-
tdw C contained a fauna of mammalian zone MN 4, the middle one, Betchatéw B, that of
MN 5/6 and the upper one, Betchatéw A, of MN 9. All the three horizons contained isolated
teeth belonging to the genus Anomalomys and representing successive stages of one
evolutionary lineage.

Anomalomys GAILLARD, 1900, has been so far known in Poland only from the Miocene
(MN 7/8) of Opole, from where it was described by KOWALSKI (1967) as Anomalomys
8audryi. KORDOS (1989) created a new name for the population of Opole, Anomalomys
(Miospalax) kowalskii. The material from Opole is redescribed in the present study.

GAILLARD (1900) recognized a new species and genus of rodents, Anomalomys
8audryi, in the Miocene of La Grive St. Alban in France (MN 7/8). VIRET and SCHAUB
(1946) completed the description of Anomalomys gaudryi and added a new species of the
genus, the slightly more specialised A. gaillardi.
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In the following years the presence of A. gaudryi GAILLARD, 1900 was noted in
numerous Miocene fossil localities in Europe: at Nova Ves (Neudorf) in Slovakia
(SCHAUB, ZAPFE 1953), Hostalets de Pierola and Sant Quirze in the Vallés Penedés Basin
in Spain (AGUSTI, GIBERT 1982 b, AGUSTI 1989), at Anwil, Ergeten and Chlihornli in
Switzerland (ENGESSER 1972, BOLLINGER, EBERHARD 1986), at the German fossil
localities Hammerschmiede (MAYR, FAHLBUSCH 1975), Grosslappen (STROMER 1928,
1940) and Steinheim (SCHAUB, ZAPFE, 1953), at Hasznos in Hungary (KORDOS 1989)
and Sarigay in Turkey (UNAY 1978).

On the other hand, Anomalomys gaillardi VIRET and SCHAUB, 1946 was recognized
at Trinxera Sud Autopista, Can Llobateres, La Bastida, Can Petit, CanJofresa and Ballester
in Spain (HARTENBERGER, THALER 1963, HARTENBERGER 1965, AGUSTI et al. 1982,
AGUSTI, GIBERT 1982a, AGUSTI 1989), at Montredon (VIRET, SCHAUB 1946, AGUILAR
1982), Soblay and Mollon (VIRET, SCHAUB 1946, GUERIN, MEIN 1971) in France, at
Csakvir in Hungary (KORDOS 1989), Suchomasty in the Czech Republic (FEJFAR 1989),
Gotzendorf in Austria (as "cf. gaillardi”, BACHMAYER, WILSON 1984), and Buzhory in
Moldavia (LUNGU 1981).

In 1972 FEJFAR described a primitive, small form of the genus Anomalomys, named
by him A. minor. The type locality was Frantiskove Lazne (Franzensbad) in the Czech
Republic. A. minor was identified later in numerous German localities: by SCHOTZ (1980)
at Niederaichbach, Massendorf, Langenmosen and Undorf, by FAHLBUSCH and WU
(1981) and Wu (1982) at Puttenhausen, by ZIEGLER and FAHLBUSCH (1986) in Rau-
scheréd, Rembach and Forsthart, by EBERHARD (1986) at Adelegg and by MAYR et al.
(1989) at Goldern. It is also known from Hirschthal (ENGESSER 1989) and from Jona-
Tigernaustrasse (BOLLIGER 1992 a, b) in Switzerland and from Viralja in Hungary
(KORDOS 1989).

KLEIN HOFMEIJER and BRUUN (1985) described another species of Anomalomys,
called A. aliverensis, from Aliveri in Greece. This is so far the oldest representative of
the genus, about as large as A. minor, but with different proportions of molars.

KORDOS (1989) created a new name, Anomalomys rudabanyensis, for the population
from Rudabanya in Hungary (Zone MN 9). In the same paper (KORDOS 1989) he
introduced another new name, Anomalomys kowalskii, for the material from Opole in
Poland, known so far under the name of A. gaudryi. According to him, one molar belonging
to the same taxon was found at Szentendre in Hungary.

DAXNER-HOCK (1980) discovered the most derived form of Anomalomys at Eichkogel
bei Modling in Austria, and named it A. gernoti. According to KORDOS (1985, 1989) this
species, as well as several others of similar age, represent another genus, Anomospalax
KORDOS 1985, extending the evolutionary lineage of Anomalomys.

BOLLIGER (1992 a) diagnosed another species of Anomalomys, A. minutus, from Tobcl
— Hombrechtikon in Switzerland. According to him, the same taxon is probably present
in Germany, listed as A. minor from Ponholz by FAHLBUSCH (1985) and from Gisselts-
hansen 1a by HEISSIG (1989).

According to existing data, Anomalomys was present in Europe from MN 4. The lack
of its ancestors in earlier layers of Europe and Asia Minor suggests that it immigrated to
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Europe from Asia, where it had evolved from unknown early cricetids at the beginning of
the Miocene (KLEIN HOFMEIER, BRUIIN 1984). Itsoon became widespread in Central and
Western Europe, reached the Iberian Peninsula in MN 6, and survived there until MN 10
(Late Vallesian - Early Turolian). The lineage of Anomalomys is represented in MN 4 —
MN 5 by A. minor, in MN 6 — MN 9 by A. gaudryi, in MN 9 — MN 10 by A. gaillardi and
in MN — 11 by A. gernoti. A. minutus seems to be a side-branch of Anomalomys which
developed and became extinct in Western Europe in MN 5 (BOLLIGER 1992 a).

As mentioned above, the genus Anomospalax established by KORDOS (1985) de-
veloped, according to that author, from Anomalomys and existed in Central Europe from
MN 11 to MN 13. Its descendant would be Prospalax MEHELY, 1908, which was common
in eastern parts of Europe from MN 14 and survived until the Early Pleistocene.

The systematic position of Anomalomys has been debated by many paleontologists
since its discovery and it has been recognized as the ancestor of the Spalacidae. After the
discovery of Early and Middle Miocene members of the Spalacidae, which differed from
the earliest forms of Anomalomys from the same periods, BRUIN (1984) came to the
conclusion that these two groups of subterranean rodents had developed independently.
He suggested upgrading Anomalomyinae SCHAUB, 1925, to family level (Anomalomyidae).

Pronounced hypsodonty and evolution in the direction of the simplified crown pattern
of molars point to the underground way of life of the Anomalomyidae, the teeth of
Subterranean rodents being subject to strong wear caused by quarz grains from soil in their

food. The morphology of the Anomalomys humerus (MEIN 1967) is also typical of the
fossorial rodent.

Betchatow is a unique locality containing remains of Anomalomys on three different
levels covering a period of some 9 MA of the evolution of this lineage (from MN 4 to MN 9).

Specimens from Betchatéw described in this paper are housed in the collection of the
Institute of Systematics and Evolution of Animals, Polish Academy of Sciences in Cracow.
Specimens from Opole belong to the Department of Paleozoology, Institute of Zoology,
University of Wroctaw, but are temporarily kept in the Institute in Cracow.

The study of the fossil fauna of Betchatéw was supported by grant N° 6 6219 92 03 of
the Polish Scientific Committee. The author is indebted to Dr Adam SZYNKIEWICZ, who
Provided geological data on the locality, to Miss Beata SLOWIK, who selected most of
Small mammal remains from the samples collected at Belchatéw and to Mr Marek
KAPTURKIEWICZ who prepared the drawings. Dr Pierre MEIN kindly provided me with
the specimens of Anomalomys gaudryi from La Grive St. Alban and Dr Thomas BOLLIGER
gave me access to his unpublished paper on the evolution of Anomalomys.

II. SYSTEMATIC PART

Family Anomalomyidae
Genus Anomalomys GAILLARD, 1900

Anomalomys minor FEJFAR, 1972
Belchatow C (Fig. 1: 1-4).



166 K. KOWALSKI

1 mm

Fig. 1. Anomalomys minor from Betchatéw. 1-4: Betchatéw C; 1 — RM1, No 2149/1; 2 - I,Ml, No 2149/2; 3
- LM2, No 2149/4; 4 - RMI, No 2149/3; 5-8: Betchatéw B; 5 — RMj, No 2150/1; 6 — [LM2, No 2150/2;7
— LMy, No 2150/3; 8 - RM>, No 2150/4.



