Acta zoologica cracoviensia, 44(1): 65-77, Krakow, 30 March, 2001

Revision of fossil lemmings (Lemminae) from Poland
with special reference to the occurrence of Synaptomys in Eurasia

Nataliya ABRAMSON, Adam NADACHOWSKI

Received: 21 Feb., 2001
Accepted for publication: 2 March, 2001

ABRAMSON N., NADACHOWSKI A. 2001. Revision of fossil lemmings (Lemminae) from
Poland with special reference to the occurrence of Synaptomys in Eurasia. Acta zoologica
cracoviensia 44(1): 65-77.

Abstract. A description is given of abundant lemming remains from the Polish sites Zam-
kowa Dolna Cave and Kozi Grzbiet with an account of morphotype variation. Thanks to
analysis of molar pattern the Late Villanyian — Biharian lemmings (Lemminae) from Po-
land, can be identified as Lemmus kowalskii CARLS et RABEDER, 1988. The range of mo-
lar pattern variation in the largest sample from Zamkowa Dolna Cave, unit C, and Kozi
Grzbiet demonstrates the very gradual nature of the transition in tooth morphology of
Eurasian lemmings from the first occurrence to the Recent, and clearly shows that there is
no gap in the masticatory surface pattern between the species of “Synaptomys” described
from Pliocene sites of Eurasia and the first Lemmus species. On the basis of the data ob-
tained, the first lemmings from Eurasia are included as subgenus Plioctomys SUKHOV,
1976 into the genus Lemmus not Synaptomys. The evolution and taxonomy of Lemminae
above the species level are discussed.
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I. INTRODUCTION

Most taxonomists recognize the brown and bog lemmings as rootless voles belonging to a distinct
subfamily Lemminae GRAY, 1825 (within Arvicolidae: Rodentia), distinguishing three genera
Lemmus LINK, 1795, Myopus MILLER, 1910 and Synaptomys BAIRD, 1858. KOENIGSWALD and
MARTIN (1984) are of the opinion that brown lemmings (tribe Lemmini) are represented by only
one genus Lemmus (Myopus in their classification is a subgenus of Lemmus), while all North
American bog lemmings are included in the separate tribe Synaptomyini with two genera: Synapto-

For N. ABRAMSON the work was supported by the Russian Foundation for Basic Research, grant N 00-04-48849


mailto:iya@asv.mai
mailto:nadachowski@isez.pan.krakow.pl

66 N. ABRAMSON, A. NADACHOWSKI

mys and Mictomys TRUE, 1894. Also CARLS and RABEDER (1988) synonimized Myopus under Lem-
mus. On the other hand, FEJFAR and REPENNING (1998) distinguished among the tribe Lemmini
three genera: Lemmus, Myopus and Plioctomys SUKHOV, 1976 and among Synaptomyini: Synapto-
mys, Mictomys and a new genus with rooted molars — Tobienia FEIFAR et REPENNING, 1998.

The evolution of genus Lemmus has for a long time been a puzzle for scholars — first of all owing
to the great stability of their dentition over a rather long period of time. The first who recognized that
lemming teeth are subjected to variation in time was KOWALSKI (1977). He also proposed the first
scheme of evolution of the group. During more than 20 years since that classical work, new material
has been published and respective data accumulated. As a result, the new forms Lemmus kowalskii
CARLS et RABEDER, 1988 and Lemmus sheri ABRAMSON, 1992 were described. However, interrela-
tions between them are far from clear. Thus, a detailed description of rich Lemmus material from
Late Cenozoic sites in Poland that was originally reported by KOWALSKI (1977) taking into account
new characters involved have become necessary.

Moreover, some doubts have recently arisen (CARLS and RABEDER 1988; REPENNING and
GRADY 1988; FEJIFAR and REPENNING 1998) regarding the taxonomy and phylogenetic position of
lemming remains from Eurasia which were referred to the genus Synaptomys (KOWALSKI 1977,
SUKHOV 1976; SHER et al. 1977; DEVYATKIN and ZAZHIGIN 1974). The most intriguing fact con-
cerning these forms is that, according to the geography of the records (Poland, South Ural, North
Mongolia and North-East Siberia), their range in Late Pliocene (Villanyian) covered almost the
whole territory of Eurasia. However, already from the beginning of Early Pleistocene (Biharian)
these forms have completely disappeared from all this vast territory in Eurasia and are never re-
corded in the well-studied younger fauna. At the same time, the first remains of Synaptomys in
North America appear slightly later than the mentioned forms in Eurasia, in the Late Pliocene
(Blancan) fauna; its further evolution is connected exclusively with this continent, where several
fossil and recent taxa occur.

Records of Lemmus of Villanyian and Biharian age have been reported from many sites in
Europe and Siberia, but only in a few of them are these remains sufficiently abundant for the study
of molar pattern variation. The sites from Poland are among them and Zamkowa Dolna Cave pres-
ents a unique case with the largest number of lemming remains in Europe, comparable only with
those from some Late Pleistocene sites of the Urals and Siberia. This material makes it possible to
analyse the range of intrapopulation variation.

The main objective of the present work is the revision of Lemminae remains from the Late Plio-
cene — Early Pleistocene (Villanyian — Biharian) sites of Poland including the type material of “Syn-
aptomys (Praesynaptomys) europaeus KOWALSKI, 1977 and their comparison with the recently
described forms from the Late Pliocene — Early Pleistocene of Eurasia.
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II. MATERIAL AND METHODS

According to KOWALSKI (1977), the first lemmings in Poland, described as Synaptomys (Prae-
synaptomys) europaeus, appeared in Rebielice Krolewskie 1A and Rebielice Krolewskie 2 and are
of Early Villanyian age (MN 16). In Late Villanyian and Early Biharian lemming remains of the ge-
nus Lemmus are present in almost all localities (Kadzielnia, Kamyk, Kielniki 3A, Zalesiaki 1A) as
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very rare elements; an exception is the sample from Zamkowa Dolna Cave (unit C) where Lemmus
constitutes one of the predominant species (NADACHOWSKI 1990a, b). In Late Biharian relatively
abundant remains are present in the Kozi Grzbiet assemblage (KOWALSKI 1977).

The material studied comes from the following localities:

1. Rebielice Krolewskie 1A (MF/1558): left half of mandible with M;-M2 (holotype), detached
teeth: 8M,, 8M,, SMs, 5 M', 8 M7, 6 M.

R e m a r k s. The type locality of Synaptomys (Praesynaptomys) europaeus KOWALSKI,
1977 is of Early Villanyian age (MN 16) (NADACHOWSKI 1990a). Lemmings are accompanied by
ca. 20 species of rodents, e.g. Mimomys polonicus KOWALSKI, 1960, Stachomys trilobodon
KOWALSKI, 1960, and Kowalskia polonica FAHLBUSCH, 1969.

2. Rebielice Krolewskie 2 (MF/1559): left half of mandible with M; —M,, detached teeth: 3M, 1
M, 1 M3, 7M', 6 M°.
R e m a r k s. The faunal composition of Rebielice Krélewskie 2 (MN 16) is very similar to

Rebielice Krolewskie 1A, although rodents are not so diversified (ca. 13 species) (NADACHOWSKI
1990a).

3. Zamkowa Dolna Cave, unit C (MF/1566): 2 halves of mandibles with M;-M,, 94 M,, 92 M,
62 M3; 85 M', 73 M?, 87 M’

R e m a r k s. During archaeological excavations in Zamkowa Dolna Cave, a deep hollow
filled with a loam sediment (=unit C) in the rocky bottom was discovered which contained very rich
fauna of rodents. Most of the materials (more then 95%), probably including all remains of lem-
mings, belong to species of Villanyian age (MN16? — MN17) (NADACHOWSKI 1990a). The rest of
the assemblage, however, is either of the Ruscinian or of Late Biharian age (NADACHOWSKI 1990b).

3. Kozi Grzbiet — layer 2¢ (MF/1572): 10 My, 6 My, 2 M, 5 M7, 2 M?; layers 2a+b+c (MF/1576):
3 Ma, 5 M3, 5 M, 1M?, 3 M?; all layers (MF/1577): 2M;, 5 My, 4 M, 9 M7, 28 M°.

R e m a r k s. Arich vertebrate and snail fauna was found in unit 2 in three layers: 2a, 2b and
2¢, most probably of the same age (Late Biharian) (NADACHOWSKI 1985, 1990b).

In the present work the terminology for the parts of occlusal surface of lemming molars intro-
duced by VAN DER MEULEN (1973, 1974) was followed: L — length of molar; W — width of molar;
ACC - anteroconid complex, PL — posterior lobe; T1-T5 — dentine fields of occlusal surface of mo-
lars; BRA — buccal re-entrant angle; LRA — lingual re-entrant angle; BSA — buccal salient angle;
LSA - lingual salient angle. Definition of M’ morphotypes follows CARLS and RABEDER (1988,
Abb. 69) with slight modifications (Fig. 2).

[II. DESCRIPTION

The masticatory surface pattern in brown lemmings is relatively stable in time and space and its
structure has been studied in detail in many earlier works, thus only distinguishing features of teeth
in the studied material are described here.More details are given in the case of characters which
have particular significance in the evolution of lemmings. These were used as key features for taxo-
nomic decisions, especially with regard to the structure of M. It was this structure which was the
key point for the first scheme of evolution of the whole group (KOWALSKI 1977) and was one of five
characters used in the cladogram by KOENIGSWALD and MARTIN (1984). There is no doubt
concerning the highest importance of M’ morphology for Lemminae taxonomy.

M; — The masticatory surface pattern of this tooth is relatively stable (Fig. 1). Some variation
can be observed only in the general outline of the very simple anteroconid complex. In most cases it
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Fig. 1. Molar patterns of M;and M, in lemmings. a-d: right My; e-h: right Ma. a, €: Synaptomys cooperi BAIRD, 1858, recent,
Canada; b, f: “Synaptomys (Praesynaptomys) europaeus”, Rebielice Krolewskie 1A, MF/1558/1, holotype, reversed; c,
g: Lemmus sp., Zamkowa Dolna Cave; d, h: Lemmus sp., Zamkowa Dolna Cave. See text for explanation.

has a form of romboid, elongated forwards. The apices of the buccal and lingual re-entrant angles at
the base of the anteroconid complex meet at the median line of the tooth. This character distin-
guishes the pattern of M of all fossil and recent representatives of the brown lemmings (Lemmus —
Myopus) from the representatives of bog lemmings (Synaptomys). In the latter group the anteroco-
nid complex (ACC) is narrower in the anterior-posterior direction and shows almost the same lateral
elongation as other loops (Fig. 1a). The apex of the LRA3 in Synapromys is located opposite the
posterior wall of the ACC. Such a morphotype is practically never observed in the samples from Re-
cent populations of Lemmus-Myopus species, although some variations in the interlocation of buc-
cal and lingual re-entrant angles do occur. Among M, in the sample from Zamkowa Dolna Cave,
only one tooth (n=94) corresponds approximately to such a structure. Also in the sample from Kozi
Grzbiet, in layer 2c, there is M, with the same structure.

M, — The masticatory surface pattern of this tooth is also very stable and in its main features
shows no noticeable differences among the lemmings from Late Cenozoic sites of Eurasia and Re-
cent Lemmus — Myopus (Fig. 1). At the same time, it differs distinctly from the structure present in
both Recent and all fossil species of bog lemmings. The main difference is that in Lemmus-Myopus
this tooth consists of 5 dentine fields and both the lingual and the buccal re-entrant angles are well
developed (Fig. 1h). The T4 is small and rounded, the apex of the BRA2 connects with the very be-



