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Abstract: A survey is given of 53 fossil rodent assemblages from Poland. The distribu-
tion of almost 190 taxa of rodents in particular localities is presented. Faunal succession and
biostratigraphy of rodent communities from the Miocene to Holocene is discussed.

1. Introduction.

This paper presents a short review of fossil rodents from Poland, elaborated on
the basis of a revision of published materials, supplemented by the author’s own
identifications.

Rodents constitute the most numerous group of the fossil vertebrates of Poland.
Almost 190 taxa (60% determinable to the species level) have been recognized in
the country. Most of them (75%) belong to fossil taxa. On the basis of the material
from the Polish localities, 20 new fossil species belonging to 7 families have been
described. Tab. 1-4 contain complete lists of the rodent taxa from the Miocene,
Pliocene, Early Pleistocene and Late Quaternary, respectively.

The author is greatly indebted to A. Bepnarczyk, Dr. A. Prapir, Dr. A.
SurmMsk1 and Dr. M. WorsaN for their personal communications. Special thanks
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are due to Prof. K. Kowarskr and Dr. A. Surmmski, who were kind enough to read
some parts of the manuscript and to help the author with their valuable remarks.

2. Historical outline.

The oldest infomation concerning fossil rodents from Poland appeared at the
end of the 19th century and comprised Late Pleistocene materials from caves in
the vicinity of Ojcéw, Cracow region (Zawisza 1874, 1878; RoMER 1883). Further
information from Silesia and from Mamutowa Cave near Ojcéw have been yielded
by the studies of Zotz (1939) and Niezasrrowski-Lusicz (1932). Kowarskr (1959)
summarized all data on fossil rodents up to 1958. In the fifties and early sixties,
several new Pliocene and Pleistocene faunas have been described e.g. Podlesice
(Kowarski 1956), Kadzielnia 1 (KowaLsk1 1958a), Weze 1 and 2 (KowaLsk1 1960b:
SuLimskl 1962a, b, 1964), Rebielice Krolewskie 1A (KowaLskr 1960a), and Kamyk
(Kowarskr 1960c). Some new Miocene materials found in Opole 2 (Kowarskr 1967)
have markedly complemented the list of taxa described from Opole 1 (WEGNER
1913). At present, most of the mentioned faunas need a modern redescription.

Presently, revisions of particular systematic groups are undertaken. The follow-
ing families of rodents have been brought up to date: Gliridae (Kowarskr 1963),
Cricetidae (FanLBUSCH 1969, PRADEL 1988), Sciuridae (BLack & Kowarskr 1974),
Eomyidae (FauLsuscu 1978), and Zapodidae (Kowarsk1 1979). A monograph of
Late Quaternary rodents of Poland has also been published (NapacHowsk1 1982).
The studies of new Pliocene and Pleistocene faunas with detailed geological context
(e.g. Kozi Grzbiet, Mata Cave, Ewy Cave, Zabia Cave) conducted over the last two
decades provide an opportunity to correlate the fossil rodent materials from Poland
with the well-documented ones from localities in other parts of Europe (Grazex
et al. 1976a, 1977a, b; SuLiMskr et al. 1979, Grazex & SzyNkiEwicz 1980, Bosix
et al. 1982).

3. Localities.

Reviewed principal Polish localities of the fossil rodent taxa consist of 53 faunal
assemblages. Localities are listed in alphabetical order of two-literal abbreviations.
The third and the forth member of the abbreviation (literal or numeral) denotes
another site on the same place or another faunal assemblage (layer, fauna) in the
same locality.

The short description of a locality contains the following information:
geographical coordinates, age of the locality including absolute dates and respective
literature, an the list of references concerning the rodent fauna (R). Detailed data
referring to the age of particular layers of the Late Quaternary localities and their
correlation can be found in the literature cited.

Boundaries between particular chrono- and biostratigraphic units are assumed
after FEjrar (1976), Mein (1976), HorAcex (1981), Fejrar & Hemwricu (1983,
1987), STeININGER & RoGL (1983) and HorAcek & SANcHEZ Marco (1984).

BE2 — Betchatéw 2, 51°15'N-19°20'E, Miocene: Orleanian/Astaracian, MN
4-5-6? (Grazek & SzyNkiEwicz 1987).



231

BM — Bramka Rock-shelter, 50°12'N~19°49 'E, Late Quaternary: Middle and
Upper Pleniglacial, Holocene (Mapzyska 1981). R: NADACHOWSKI (1982), PraDEL
(1988).

CA — Ciemna Cave, 50°13'N-19°50'E, Late Quaternary: Early Glacial,
Holocene. R: Kowarskr (1979), NabacHowsk1 (1982).

CI — Ciasna Cave, 50°12'N-19°49 'E, Late Quaternary: Upper Pleniglacial > —
Late Glacial, Holocene. R: Napachowskr (1982).

DK — Dziadowa Skala Rock-shelter, 50°32'N-19°32 'E, Late Quaternary:
Eemian?, Upper Pleniglacial. R: KowaLskr (1958b, 1963), MaDEYska (1981),
NapacHowskr (1982).

DR1 — Draby 1, 51°05'N-18°48 'E, Pliocene: Ruscinian, MN 15. R: Grazex
et al. (1976b, 1977¢), Grazix & SzyNKIEWICZ (1980).

DS — Duzej Sowy Cave, 50°09 'N-19°47'E, Late Holocene. R: BoCHESSK] et
al. (1983), NapacHowskr (1982).

EW — Ewy Cave, 51°05'N-18°48E, Pliocene: Ruscinian, MN 15. R: Grazex
& Szynkiewicz (1980).

GI — Giebuttéw, 50°08'N-19°52'E, Middle Holocene. R: MiyNARSKI (1961),
NapacHowskr (1982).

JO — Jézetéw, 50°29'N-23°05 ‘E, Middle Holocene. R: KowaLskI et al. (1963),
NapacHowsk1 (1982).

JZ — Zabia Cave, 50°35'N-19°31" E, Pleistocene: Early Biharian, Osztramos
8 — Villany 5 / Betfia boundary. R: Bosix et al. (1982), Nabacuowskr (1990).

KA — Kamyk, 50°54'N-19°01F, Pleistocene: Early Biharian, Osztramos 8 —
Villiny 5 phase (Nabpacrowskr 1990). R: Brack & KowaLskr (1974), FanLBUscH
(1969), KowarLskr (1960c, 1963, 1977, 1979), NADACHOWSKI (1990), PrabpEL (1988).
Remarks: Although fossils occur in three different layers (Mossoczy 1959), the
fauna of rodents is uniform.

KD1 — Kadzielnia 1, 50°52'N-20°38'E, Pliocene / Pleistocene: Late
Villdnyian / Early Biharian, Kisling — Villiny 3 — Osztramos 8 — Villdny 5 —
Betfia phases (NapacHowskr 1990). R: Barroromer et al. (1975), BLack &
Kowavskr (1974), Faursusch (1969), Kowarskr (1958a, 1963, 1977), NADACHOWSKI
(1990), PraDEL (1988).

KG — Kozi Grzbiet, 50°1'N-20°21'E, Pleistocene: Late Biharian,
Templomhegyian phase, Kozi Grzbiet Interglacial (= Nida / San, = Mindelian I
/ Mindelian II; age determination of fossil bones by the fluorine — chlorine —
apatite and collagen method = 0:63-0-56 My B.P. (Grazex et al. 1976a, 1977a, b;
LiNDNER 1984, NADACHOWSKI 1990). R: BARTOLOMEI et al. (1975), Brack & Ko-
waLSK1 (1974), KowaLski (1977, 1979), Nabacuowskr (1985, 1990), PrapEL (1988).

KI — Kielniki, 50°45'N-19°18’E, KI1 — Kielniki 1, Pleistocene: Late
Biharian, Nagyharsinyhegy phase (NApacHowskr 1990); KI3A — Kielniki 3A,
Pleistocene: Early Biharian, Osztramos 8 — Villany 5 phase (NaDACHOWSKI 1990).
R: Kowarskr1 (1977), NabacHowskr (1990), PrRapEL (1988); KI3B — Kielniki 3B,
Pliocene: Late Villinyian, MN 17.

KZ — Koziarnia Cave, 50°13'N-19°48 'E, Late Quaternary: Eemian — Brarup
— Lower and Middle Pleniglacial (MapEyska 1981); age determination of fossil
bones by the fluorine — chlorine — apatite and collagen method = 102000-33000
y B.P. (16 dates, Wysoczakski-Minkowicz 1969). R: CHMIELEWSK! et al. (1967),
NapacuHowskr (1982), PrapeL (1988).
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MA4 +5 — Mata Cave (layer 4 + 5), 51°05'N-18°48 'E, Pliocene: Ruscinian,
MN 14-15 (Grazex & Szynkiewicz 1980, 1987). R: SuLimskr et al. (1979).

MM — Mamutowa Cave, 50°10'N-19°48 'E, Late Quaternary: Pleniglacial,
Holocene (MapEeyska 1981). R: Brack & Kowarskr (1974), KowavLsk1 (1979),
NapacHowskr (1976, 1982), PrapeL (1988).

MO - Mokra, 50°56 'N-18°55'E, MO1 — Mokra, layer 1, Pliocene: Ruscinian,
MN 15; MO2 — Mokra, layer 2, Pliocene: ? Villinyian, MN 163

MS — Nad Mosurem Starym Duza Cave, 50°13'N-19°50'E, Upper
Pleniglacial, Holocene. R: NabacHowski et al. (1989).

ND — Nad Jaskiniz Niedostepna Rock-shelter, 50°12'N-19°50E, Late
Quaternary: Pleniglacial, Holocene (MapEYska 1981). R: NaDACHOWSKI (1982),
PrapEer (1988).

NI — Nietoperzowa Cave, 50°11'N-19°46'E. Pleistocene: Warta (Saalian) —
Eemian — Vistulian (Weichselian), layer 6-'*C = 38160 + 1250 y B.P. (MaDEYskA
(1981); age determination of fossil bones by the fluorine — chlorine — apatite and
collagen method = 103000-23000 y B.P. (14 dates, WysoczaKski-MINKOWICZ
1969). R: Brack & Kowarski (1974), Kowarskr (1961), NaDACHOWSKI (1982),
PrapEr (1988).

OB — Obtazowa Cave, 49°25'N-20°09'E, Late Pleistocene: Pleniglacial
(VaLDE-Nowak et al. 1987, NapacHOWSKI & WOLSAN 1987).

OP — Opole, 50°40'N-17°55'E, OP1 — Opole 1, Miocene: Astaracian, MN
6 (Grazex & SzyNkiewicz 1987). R: Weener (1913); OP2 — Opole 2, Miocene:
Astaracian MN 7? (Grazex & Szynkiewicz 1987). R: KowaLskr (1967).

PN — Panska Géra, 50°45'N-19°15E, Pliocene: Ruscinian, MN 14.

PO — Podlesice, 50°34'N-19°31'E, Pliocene: Ruscinian, MN 14. R: AGAD]A-
NIaN & KowaLskr (1978), Brack & KowaLskr (1974), Faursuscu (1969, 1978),
KowaLsk (1956, 1958a, 1963, 1974, 1979), Prapsr (1988).

PRI — Przeworno 1, 50°41'N-17°10"E, Miocene: Orleanian / Astaracian?.
MN 5-6? (Kusiax 1982, Grazex & Szynkiewicz 1987). R: Kusiak & Worsan
(1986).

PS — Puchacza Skata Rock-shelter, 50°13'N—-19°47 'E, Late Quaternary: Lower
Pleniglacial — Late Glacial, Holocene. R: Kowarskr et al. (1965), NaDACHOWSK!
(1982).

RA — Raj Cave, 50°50'N-20°30'E, Late Quaternary: Brorup — Lower
Pleniglacial, Holocene (MaDEYska 1981). R: BLack & KowaLskl (1974), KowaLsk1
(1972), Napacuowskr (1982), PrapeL (1988).

RK — Rgbielice Krélewskie, 50°59'N-18°51'F, RK1A — Rebielice Krélewskie
1A, Pliocene: Early Villinyian, MN 16 (Grazex & Szynkizwicz 1987; Mossoczy
1959, 1961; NapacHowskr 1990). R: Brack & KowaLskr (1974), FanLsusch (1969,
1978), KowaLski (1960a, d, 1963, 1977, 1979), PraDEL (1988). RK1B — Rebielice
Krélewskie 1B, Pleistocene: Late Biharian, Nagyharsinyhegy phase (NapacHOWsKI
1990). R: Kowarskr (1977), NapacHowskr (1990), PRADEL (1988); RK2 — Rebielice
Krélewskie 2, Pliocene: Early Villinyian, MN 16. R: Brack & KowaLsk1 (1974),
FanLsuscH (1969), Kowavrski (1977), PRapEL (1988).

RN1 — Raciszyn 1, 51°06'N-18°51"E, Pliocene: Ruscinian, MN 15.

SW — Saspowska Zachodnia Cave, 50°02/N-18°47 'E. Late Quaternary: Late
Glacial, Holocene (MapEYska 1981). R: Kowarskr (1979), Nabacuowskr (1982),
PrapEL (1981, 1988).
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TW — Tunel Wielki Cave, 50°13'N-19°47'E, Late Quaternary: Vistulian
(Weichselian), Holocene (MaDEYska 1981). R: NADACHOWSKI (1982). TWB — Tunel
Wielki Cave, fauna B, Late Biharian. R: Barroromer et al. (1975).

UJ — Ujazd, 49°48'N-21°25'E, Late Pleistocene: ? Upper Pleniglacial. R:
Kapyr & Kowarskr (1975), NabacHowskr (1982).

WE — Weze, 51°05'N-18°47'E, WE1 — Weze 1, Pliocene: Ruscinian, MN 15.
R:Brack & Kowarskr (1974), FanLsuscr (1969), KowarLski (1960b, d, 1963, 1979),
PrapeL (1988), Scuaur & Kowarskr (1958), Surimski (1960, 1962a, 1964).
Remarks: The fauna of rodents is uniform; it is of the Late Ruscinian age and does
not confirm the opinion of Grazek et al. (1976¢) suggesting the occurrence in
WET1 of 2-3 faunal assemblages of different age. WE2 — Weze 2, Pliocene: Rusci-
nian / Villinyian, MN 15/16. R: SuLimskr (1962b).

WS - Wawdz Sobczanski, 49°24 'N—-20°24'E, Holocene: R: ALEXANDROWICZ et
al. (1985).

ZAl — Zalesiaki 1, 51°06'N-18°56'E, ZA1A — Zalesiaki 1 — fauna A,
Pleistocene: Biharian, Betfia — Nagyharsinyhegy phases (NapacHowsk: 1990). R:
Brack & Kowarski (1974), KowaLsk1 (1977, 1979), NapacHowskr (1990), PrapEL
(1988); ZA1B — Zalesiaki 1 — fauna B, Pliocene - Pleistocene: Ruscinian —
Villinyian — Biharian (Napacuowskr 1990). R: Brack & Kowarski (1974),
FanLBuscH (1978), Kowarski (1977, 1979), PRaDEL (1988). Remarks: Materials from
ZA1 (together 15 samples) have been divided into two groups. Group A (samples
No. 1, 2, 3, 5,7, 8,9, 10 and 13) comprise only Biharian rodents, while group
B (samples No. 3, 4, 6, 11, 12, 14, and 15) contains, besides dominating Biharian
elements, also mixed Villinyian and Ruscinian taxa.

ZD — Zamkowa Dolna Cave, 50°44'N-19°16'E, ZDA — Zamkowa Dolna
Cave, fauna A, Pliocene: Villanyian, MN 16?>-MN 17. R: KowaLsk1 (1977),
PrapzL (1988); ZDB — Zamkowa Dolna Cave — fauna B, Pliocene: Ruscinian, MN
15. R: Brack & Kowarskr (1974), Fansusch (1969), Kowarski (1979), PraDEL
(1988); ZDC — Zamkowa Dolna Cave, fauna C, Pleistocene: Late Biharian,
Nagyharsinyhegy phase. R: KowaLski (1977, 1979), NADACHOWSKI (1990); ZDé6 —
Zamkowa Dolna Cave — layer 6, Vistulian (Weichselian): Pleniglacial
(NapacHowskr 1990). R: Brack & Kowarskr (1974), Kowarskr (1979),
NapacHowski (1982). Remarks: During excavations of the Late Pleistocene
sediments in ZD, a deep hollow was discovered in the rocky bottom filled with
a loam sediment (= unit C). It contained a very rich mixed fauna of vertebrates
(especially rodents) of the Ruscinian (fauna B), the Villanyian (fauna A) and the
Biharian (fauna C) age (cf. Napacuowskr 1990).

ZL — Zalas, 50°06'N-19°36'E, Vistulian (Weichselian): Late Glacial, layer
4-"C = 11500 £ 400 y B.P. R: BocHENsKI et al. (1985), PRADEL (1988).

ZS — Zytnia Skala Rock-shelter, 50°11'N-19°48'E, Late Quaternary:
Pleniglacial — Late Glacial — Holocene (MaDEYskA 1981). R: Brack & KowaLsk1
(1974), Kowarskr (1979), Kowarskr et al. (1967), NapacHowsk1 (1982), PraADEL
(1988).

ZY — Zdrody, 52°57'N-22°47 'E, Late Quaternary: Eemian? R: Barux et al.
(1979).
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Tab. 1. Fossil rodents from the Miocene of Poland.

Taxa Localities PR BE OP OP
1 2 1 2
Sciuriadae
Palaeosciurus cf. fissurae (DEHEM 1950) - - o el
Spermophilinus bredai (MEYER 1848) - - - 82
Miopetaurista gaillardi (MEIN 1970) - - o g3
Miopetaurista gibberosa (EOFMANN 1893) L
Eomyidae
Keramidomys carpathicus (SCHAUB & ZAPFE 1953) - - o a®
Castoridae
Chalicomys jaegeri xaup 1846 s - g’ o8
Steneofiber eseri (MEYER 1838) - - - 8
Steneofiber minutus (MEYER 1838) - - - @
Cricetidae
Bumyarion b<fidus (FAHLBUSCH 1964) - - - g?
Eumyarion cf, weinfurteri (SCHAUB & ZAPFE 1953) - 8 - -
cf. Megacricetodon bavaricus FAHLBUSCH 1964 - - . lo
Democricetodon gaillards (SCHAUB 1925) - - ally
Democricetodon gracilis (FAHLBUSCH 1964) - 8 - -
Anomalomys gaudryi GAILLARD 1900 - - - @
G1liridae
Glis cf. vallesiensis AGUSTI 1981 S

1

. 2 . .
= Sciurus cf. fissurae: KOWALSKT (1967); “= "Sciurus" bredai.: KOWALSKI

(1967); 3. Seturus cf. goeriachensis: KOWALSKI (1967), = Cryptopterus
gaillardi: MEIN (1970); 4 Seiuropterus gibberosus: WEGNER (1913);
> Seiuropterus gibberosus: KOWALSKI (1967), = Miopetaurista

albanensis:

BLACK & KOWALSKI (1974); 6 Pseudotheridomys carpathicus
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4. History of rodent fauna of Poland.

The most likely chrono- and biostratigraphical relationship of the principal
Polish rodent localities and the known range of the particular rodent taxa is shown
in Tab. 1-4. On the basis of such generalized tables, a reconstruction of the
history of the rodent fauna of Poland from the Middle Miocene to the Holocene
1s attempted.

4.1. Miocene.

The fossil rodent material from the Miocene is not enough to demonstrate a
local or temporal differentiation (Tab. 1). The faunal compositions of PR1, BE2,
OP1 and OP2 comprise the periods around the boundary of the Orleanian and
the Astaracian (MN 4?-MN 7). Most of the rodents described so far belong to
the taxa known from many other localities, especially from Western Europe.
Noteworthy is the absence of faunas from MN 8-13 in the territory of Poland;
this probably connected with the palacogeographical history of the area studied
(Grazek & Szynkiewicz 1987).

4.2. Pliocene.

Numerous materials of rodents available (Tab. 2) made it possible to summarize
the Pliocene faunal succession as follows:

1) Early Ruscinian — MN 14 (= Montpellierian sensu FEjfar &
HEeinricH 1987): Characterized by the predominance of sciurids, probably con-
nected with woodland areas (Blackia polonica, Pliopetaurista cf. debneli, Pliopetes
hungaricus, cf. Sciurotamias MiLLER 1901, Sciurus cf. warthae, Tamias cf. orlovi).
Eomyids (Estramomys JANossy 1969, Keramidomys mohleri and Leptodontomys cf.
catalaunicus), accessorial elements, are considered to be Miocene relic forms.
Among cricetids, the most common are Kowalskia magna and K. polonica being
index species for the period under discussion. Other hamster-like forms
(Microtodon  kowalskii,  Baranomys loczyi, Trilophomys DepfReT 1892,
»Irilophomys® canterranensis) appear regularly as accidental or accessorial
elements. The appearance of Epimeriones progressus and E. austriacus indicates
warm and dry climatic conditions. Prosomys insuliferus, another index species
relatively frequently represented, is the only species of voles present. Murids are
rather scarce, while glirids are diversified (Glirulus pusillus, Glis minor, Muscar-
dinus cf. dacicus, M. pliocaenicus). The faunal assemblage is supplemented by Smin-
thozapus intermedius.

KOWALSKI (1967); 7 Steneofiber subpyrenaicus : WEGNER (1913); 8

Steneofiber jaegeri: KOWALSKI (1967); - Cotimus bifidus: KOWALSKI

10_

(1967); cf. Democricetodon (Megacricetodon) gregarius bavaricus:

KOWALSKI (1967); 1 Cricetodon ninus: WEGNER (1913); 12_ Glis sp.:

KOWALSKI (1967)
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Tab. 2. Fossil rodents from the Pliocene of Poland.

Taxa Localities PO PN ZA MA ZD WE

1B 4#5 B 1

EW MO

DR RN WE RK RK

MO ZD

Sciuridae

“liopetaurista sp. s - - - - -
Fiiopetaurista dehneli (SULIMSKI 1964) cf - -~ - - -
Pliovetaulista cf. pliocaenieca (DEPERET 1897) - - - - 3 -
Pliopetaurista echaubi (SULIMSKI 1964) - - - - - a
Pliopetes sp. - - - a - -
cf. Pliopetes sp. .
Pliopetes hungaricus KRETZOI 1959
cf. Seiurotamias SE. 8 - - - - -
Seiurus sp. - - - - - -
Seiurus warthae SULIMSKI 1964 cf - - - cf @
Spermophilinus sp. - - - - - -
Spermophilus polonicus (GROMOV 1365) - - - - - -
? Tamias sp. - et - - - -
famias orlovi (SULIMSKI 1964)
Eomyidae

Estramomys sp. a 87 - - - -

Egtramomys cf. 81

lex JANOSSY 1969 - - . - 2 -

3

Keramidomys mohleri ENGESSER 1972 &« - - - - -
Leptodontomys sp. - - 8 - - -
Leptodontomys cf. catalaunicus (HARTENBERGER 1967} + 8 - - - -
Castoridae

Steneofiber wenzensis SJULIMSKI 1964 - - - - - 8
Trogontherium sp. - - - - - -
Cricetidaece

Alloericetus bursae SCHAUB 1930 - -~ - - - =
Allocericetus shiki SCHAUB 1930 - - - - - -
Cricetidae gen et sp. indet. - - - - - -
Cricetus sp. - = - - - =
Cricetus sp. | 8 - - - - -
Cricetus sp. 2 3 - - - - -
Cricetus sp. 3 - - 4 . - -
Cricetus runtonensig NEWTON 1909 - - - - - -
Democricetodon sp. - - - - - a
Kowalskia sp. - & - - - -
Kowalskia magna FAHLBUSCH 1969 * - 8 - ®» -
Kowalskia polonica FAHLBUSCH 196¢ & - - - 8 -
Anomalomys sp. T - - - - -
Epimericunes axstriacus DAXNER-HOCK 1972 ¢ - - - 8 - -

Epimeriones progressus KOWALSKI 1974 T - - - - -
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Taxa

Localities

PO

PN ZA

iB

MA ZD WE EW MO DR RN WE RK RX MO 2D

4+5 B 1

1 1 1 2 1a 2 2 A

XI

3B

Branomys sp.

Baranomys loczyi KORMOS 1933

Baranomys longidens (KOWALSKI 1960)

Microtodon kowalskii (KRETZOI 1962)

Trilophomydidae

Trilophomys sp.

"Trilophcmys” canterranensis MICHAUX 1976

Trilophomys pyrenaicus (DEPERET 1890)

Spalacidae

? Pliospalax sp.

Prospalax sp.

Prospalax priscus (NEHRING 1897)

Arvicolidae

Germanomys weileri RELLER 1936

Stachkomys trilobodon KOWALSKI 1960

? Ungaromys sp.

Ungaromys nanus KORMOS 1932

Borscdia sp.

Borscdia arankoides (ALEXANDROVA 1976)

Borsodia cf. hungarica (XORMOS 1938)

Clethrionomys sp.

Clethrionomys cf. kretzoii (KOWALSKI 1958)

Dolomys

Dolomys

sp.

cf. milleri NEHERING 1898

Microtinae gen. et sp. indet.

Mimomys
Mimomys
Mimomys
Mimomys
Mimomys
Mimomys
Mimomye
Mimomys
Mimomys
Mimomys
Mimomys

Pliomys

sp.
cf. altenburgensis RABEDER 1981

gracilis (KRETZOI 1959)

hassiacus HELLER 1936

pitymyoides JANOSSY & VAN D. MEULEN 1975
ex gr. pitymyoides

cf. pliocaenicus (FORSYTH MAJOR 1889)
polonicus KOWALSKI 1960

cf. retdi BINTON 1910

cf. stehlini KORMOS 1931

tornensis JANOSSY & VAN D. MEULEN 1975

episcopalis MEHELY 1914

Propliomys sp.

Propliomys hungaricus (KORMOS 1934)

Prosomys insuliferus (KOWALSKI 1958)

Villanyia sp.
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Table 2. (continued - 3)
Taxa Localities PO PN ZA MA ZD WE EW MO DR RN WE RK RK MO ZD KI
1B 4+5 B 1 1 1 1 2 1A A 3B
Villanyia exilis KRETZOI 1956 - - - - - - - - - -
Lemmus sp. - - - - - - - - - * @
Synaptomys europaeus XOWALSKI 1977 - e oo
Muridae
Apodemus sp. 1944 FE - -
Apodemus dominane KRETZOI 1959 - T 20 . -
Micromys cf. praeminutus XRETZOI 1959 - - - % - - - - % -
Muridae gen. et sp. indet. - - - & & - - - - [
Parapodemus coronensis SCHAUB 1938 - - - - - - - - < - -
Parapodemus lugdunensis SCHAUB 1938 - s - - - - - - - -
Parapodemus schaubi PAPP 1947 - - - 8 - - - - _ R
Rhagapodemus sp. 19 - e _ o C - -
Rhagapodemus frequens KRETZOI 1959 - - - s - 8% - Loef I
Gliridae
? Dryomys sp. - - - - 8 - - - _ - -
Gliridae gen. et sp. indet. - - - s - - - - - - -
Glirulus sp. - - - - - - - - - -
Glirulus pusillus (HELLER 1936} 1 S . - -
Glis sp. - B T -
Glts minor KOWALSKI 1956 cg?! P N T T - -
Muscardinus sp. - . - -
Muscardinus cf. dacicus KORMOS 1930 2! - - - - - - - - - -
Muscardinus pliocaenicus KOWALSKI 1963 221 s - s ocf eglls v 023 - -
S eleviniidae
Plioselevinia gromovi SULIMSKI 1962 - - - 8 - - - - - - -
Zapodidae
Sminthozapus intermedius (BACHMAYER & WILSON 1970) 24 - - - - - - - - - -
Sminthozapus janossyi SULIMSKI 1962 - - - & 8 - - ;4 n25 - -
Zapodidae incertae sedis TR R
Hystricidae
Hystrix primigenia (WAGNER 1848) - - - e - - o e - -
1. Cryptopterus cf. thaleri: BLACK & KOWALSKI Sefurus sp. nov.: SULIMSKI (1962b),
Pliosciuropterus dehneli: SULIMSKI (1964); Pliosciuropterus schaubi: SULIMSKI (1964),

SULIMSKI (personal communication); 5

7

Eutamias orlovi:

RADULESCO & SAMSON (1972); '= Microtodon longidens: KOWALSKI

longidens and Microdontomys lidiae: SULIMSKI

Microtodon loczyi: KOWALSKI (1964), =

Trilophomys cf. depereti: BRANDY (1979);
weileri (partim, text.fig. 2B): KOWALSKI

SULIMSKI (1964);13= Dolomys cf. nehringi: SULIMSKI

(1960b,

SULIMSKI (1964);

6 . .
= Borofiber weznensis:

8

Barancmys locayi: KOWALSKI

(1964) ;

Ungaromys weileri:

Baranomys kowalskii: AGADJANIAN & KOWALSKI

Mimomys reidi:

KOWALSKI

(1960b) ;

(1956,

(1978);

Ungaromys

KOWALSKI (1960a);

1564): "= Microdontomys

10_

Germanomys trilocbodon and Germanomys sp.:
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2) Late Ruscinian — MN 15: A distinct increase of species diversity of
arvicolids and murids, and a simultancous decrease of the amount of taxa belonging
to eomyids and cricetids. Among arvicolids, Stachomys trilobodon, Germanomys
weileri, Mimomys gracilis, M. hassiacus and M. steblini are dominant elements.
Sciurids are less frequent, although their species diversity is similar to previous
faunal assemblages. Eomyids and typical cricetids disappear, or are extremely rare
(Democricetodon Fanrsusch 1964), while Baranomys Kormos 1933 (represented
by two species) and Trilophomys are still common. The presence of beavers
(Steneofiber wenzensis and Trogontherium sp. would indicate moist environments;
on the other hand, Prospalax priscus, a typical steppe element regularely appears.
Murids are diversified and relatively frequent (Apodemus dominans, Micromys cf.
praeminutus, Rhagapodemus frequens). Glirids belong to the same taxa as those
found in older faunal communities and become more common. Noteworthy is the
presence of two interesting taxa: Plioselevinia gromovi and Sminthozapus janossy.
The latter one, although accessorial, regularly appears in most of the localities,
being a good index species of the biozone. Late Ruscinian fauna is also distinguished
by the occurrence of Hystrix primigenia.

3) Early Villinyian — MN 16 (= Villafranchian sensu Frjrar &
HemnricH 1987): A continuous increase in the faunal diversity of arvicolids
represented by serveral new taxa occurring with high frequency (e.g. Borsodia
JANOssy & VAN DER MEULEN 1975, Dolomys NEHRING 1898, Mimomys polonicus
(index species). M. cf. altenburgensis, M. ex gr. pitymyoides, Propliomys hungaricus,
Villanyia KrETzZO1 1956). Among the taxa known from older localities, Stachomys
trilobodon should be mentioned. RK1A and RK2 has yielded representatives of
lemmings (Synatomys enropaeus), indicating probably the oldest very cold break
of the climate in Middle Europe. The same taxa of sciurids are still present (e.g.
Blackia polonica, Pliopetaurista debneli, Sciurus warthae, Tamias orlovi), sup-
plemented by Miopetanrista cf. thaleri. For the majority of the mentioned species,
zone MN 16 is their last appearance date in Poland. Eomyids are represented by
the accidental, relic form — Estramomys f. simplex, which definitely disappears
in younger assemblages. Typical cricetids are scarce, represented by Cricetus Lske
1779 and reappearing, relic, Kowalskia polonica. Baranomys, Trilophomys and Pro-
spalax priscus are still present. Murids and glirids are diversified and represent
typical Pliocene taxa known from older localities.

4) Late Villdnyian — MN 17: A distinct change in faunal composition
and 2 decrease of species diversity. The most characteristic feature is the disap-
pearance of sciurids mainly connected with forest habitats, Spermophilus polonicus,

. - 1 . .
52 Mimomys cf. stehlint: KOWALSKI (1960a); o Mimomys cf. pusillus: KOWALSKI (1956), =
Promimomys ineuliferus: KOWALSKI (1958a), = Polonomys insuliferus: AGADJANIAN & YACENKO (1984)

17 Mimomys (Viilanyia) exilis: KOWALSKI (1960a), = Viilanyia veterior: KRETZOI (1969); 8.

19_

Lemmus lemmus {partim): CHALINE (1973), = Lemmus: KOWALSKI (1975); J. MICHAUX (personal

communication); %0= Apodemus sp.: KOWALSKI (1960a); 21= a. BEDNARCZYK (personal communication);

232 .
22 c¢f. Glis sp.: KOWALSKI (1960a); Muscardinus avellanarioides: SULIMSKI (1962a); 24,

Protozapus intermedius: AGADIANIAN & KOWALSKI (1978); 2°- Piiosminthus Janossy: SULIMSKI

26_ 27

(1962a) ; = ?Sminthozaus Sp.: KOWALSKI (1979); = Hystriz sp.: SULIMSKI (1962a, personal

communication)
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an inhabitant of open landscapes, appears for the first time. Among cricetids, the
predominance of two new species of genus Allocricetus Scraus 1930 (4. bursae,
and A. ebiki) is noted, accompanied by Cricetus runtonensis. The aberrant, hypso-
dont forms, such as Baranomys and Trilophomys are absent. Arvicolids comprise
a new species composition. For the first time there appear the following taxa:
Ungaromys nanus (its occurrence in the Early Villanyian requires confirmation),
Borsodia arankoides, B. cf. hungarica, Clethrionomys cf. kretzoii, Mimomys
pitymyoides, (other taxa of this group are noted from Early Villinyian). M. cf. plio-
caenicus, M. tornensis, M. cf. reidi (material provisionally included in this taxon
from the RK1A assemblage requires revision), Pliomys episcopalis, Villanyia exilis
and Lemmus sp. From among numerous murid genera characteristic for MN
15-16 zones, only Apodemus dominans has survived. Glirids are very scarce while
zapodids disappear.

4.3. Early Pleistocene.

Comparing the situation in the successive Early Pleistocene rodent assemblages
(Tab. 3), the faunal changes can be reconstructed as follows:

1) Early Biharian — Q1 (Osztramos 8 — Villiny 5 — Betfia phases): A
slight increase in species diversity, although generally the particular communities
show similar species compositions. The most important difference is the first
appearance of the subgenus Allophaiomys Kormos 1932 with rootless molars,
represented by Microtus (Allophaiomys) pliocaenicus deucalion in the Plio-
Pleistocene transitional period, M. (4.) p. pliocaenicus in younger faunas as well
as M. (A.) p. praebintoni an A. (A.) nutiensis towards the end of Q1 (e.g. ZAIA,
older samples cf. Napacnowskr 1990). It should be stressed that the Mimomys
Major 1902 species (M. pitymyoides, M. pusillus and M. tornensis) are still predomi-
nant; they are always accompanied by Pliomys episcopalis. Villanyian relics occur
relatively frequently during Osztramos 8 — Villiny 5 phase (e.g. Borsodia cf.
hungarica, Villanyia exilis, Apodemus dominans), and successively disappear near
the end of Q1 (e.g. Ungaromys nanus). The Early Biharian rodent communities
in Middle Europe north of the Carpathians show the absence of Lagurini, with
the exception of the Osztramos 8 — Villiny 5 / Betfia boundary (scarce remains
of Lagurodon praepannonicus in JZ). The fist cold (glacial?) climatic phase with
Dicrostonyxini (Predicrostonyx cf. compitalis in ZA1A, sample 13 acc. to
NapAcHOWSKI 1990) is probably recorded in the uppermost Betfia. The
(cold?)-steppe environment is also indicated by Spalax GUELDENSTAEDT 1770
remains. Among murids, Apodemus cf. flavicollis makes its appearance. Sporadic
reappearance of Glirulus THoMas 1905 should be mentioned. The first records of
Sicista praeloriger are also noted.

2) Late Biharian — Q2 (Nagyharsényhegy — Templomhegy phases): Starts
with a further diversification of the Microtus group. Successively, there appear:
Microtus (Neodon) pitymyoides, M. (Stenocranius) bintoni, M. (Pitymys) arvalidens,
M. (Stenocranius) gregaloides, M. (Microtus) nivaloides, and M. ex gr. hyperboreus.
The last mentioned species seems to be a characteristic taxon for the Nagyhar-
sinyhegy phase, at least for the northern area of Middle Europe. However,
Mimomys savini is most important index species for the Late Biharian (its occur-
rence in earlier phases requires confirmation). The population of this species from
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Taxa Localities KD KA KI JZ 2ZA KI ZD RK KG TW
1 3a 12 1 C 1B B
Sciuridae
Seiurus sp. - - & 8 - - - - -
Spermophilus polonicus (GROMOV 1965) gl ;2 - - 8 - 8 - - -
Petauria sp. - - - - - - - - s -
Pliopetcurista meini BLACK % KOWALSKI 1974 - - I - & - - - - -
? Tamias sp. - 8 - - - - - - - -
Cestoridae
Tregonthkerium cuvieri FRIESCH 1809 e
Cricetiadaece
Allocricetus sp. - - - w - - - - -
Allocricetus bursae SCHAUB 1930 L I N T T
Allocricetus ehiki SCHAUB 1330 $ s 8 - - - 3 - & -
Cricetus sp. T
Cricetus runtonensis NEWTON 1909 8 - - - 3 - 3 & 2 -
Spalacidae
Spalax sp. - & 8 - 3 - - - - -
Axrvicolidae
Borsodie cf. hungarica (KORMOS 1938) s 0t o - o o oo oo
Clethrionomys sp. - & 3 3 8 - = ¥ - -
Clethrionomys glareolus (SCHREBER 1780) - - - - - - - - & -
Clethrionomys kretzoii (KOWALSKI 1958) 8 - - - - - - - - -
Dicrostonyx sp. - - - - % - - - - -
Dierostonyx simplicior FEJFAR 1966 - - - - - - - - 8 -
Lagurodon praepannonicus (TOPACHEVSKIJ 1965) T
Lemmus sp. T & 8 & 8 - 8 3 & -
Microtus (Allophaiomys) nutiensis (CHALINE 1972) - = - - 8 = - - .
Microtus (Allophatomys) pliccaernicus deucalion (KRETZOI 1969) [ I
Mierotus (Allophaiomye) pliocaenicus pliocaenicus (KORMOS 1933) L L
Microtus (Allophatomys) pliocaericus praehintosni RABEDER 1981 - - - - s - - - - -
Mierotus (Microtus) nivaloides F. MAJOR 1902 - - - - 8 - » & - -
Mierotus (Neodon) pitymyoides (CHEALINE 1972) e N
Microtus (Pitymys) arvalidens KRETZOI 1958 - - - - s - 8 - 8 -
Mierotus (Stenocranius) gregaloides {HINTON 1923) - - - - % - a2 2 ¥ -
Microtus (Stznocranius) hintoni (KRETZOI 1941) - - - - 8 - - - - -
Mierotus ex gr. agrestis - - - - - - - - s -
Mierotus ex gr. hyperboreus - - - - 2 - a - - -
Microtus ex gr. oeconomus R T
Mierotus ex gr. nivalis - - - = - -~ - - & -
Mimomys pitymyoides JANOSSY & VAN DER MEULEN 1975 !6 o - - - - - - -
Mimomys pliocaentceus (F. MAJOR 1889) y - - - - - - - - -
Mimomys pliocaenicus ostramosensis JANOSSY & VAN DER MEULEN 1975 - % 8 - - - - - - -
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Table 3. (continued -~ 2)

Taxa Localities KD KA KI Jz Za XI zD RK KG TW

1 3a 1A 1t ¢ 1B B
Mimomys pusillus (MEHELY 1914) - a8 LI N D T,
Mimomys cf. reidi HINTON 1910 s - - - - -
Mimomys savini mINTON 1910 R T T S
Mimomys tornensis JANOSSY g VAN DER MEULEN 1975 !9 & 2 - - - - _ _
Pliomys episcopalis MEHELY 1914 ] !10! ® & - & 3 a3 -
Pliomys lenk? (HELLER 1930) L L N Y
Predicrostonyx cf. compitalis ZAZHIGIN 1976 e R e
Ungaromys nanus KORMOS 1932 s & & v - - _ _  _ _
Villanyia exilic KRETZOI 1956 L
Muridae
Apodemus sp. ¢ s - - - - _
Apodemus dominans KRETZOI 1959 e
Apodemus cf. flavicollis (MELCHIOR 1834) e T T T
Micromys sp. -8 - - - - - _ _
Gliridae
Eliomys sp. S L .
Eliomys cf. quercinus (LINNAEUS 1758) S
Glirulus sp. - - s 1“7 - - - - .
Clis sp. - - - nlla -8 - -
Glie sackdillingensis (HELLER 1930) 5 8 8 gl PR s -
Muscardinus sp. - - 8 - & - - _ _
Muscardinus cf. c¢vellanarius (LINNAEUS 1758) s - - Wt s -
Zapodidae
Sicigta praeloriger KORMOS 1930 - e - oerl?y L T 8 8 -
_w_h_4_h_______‘_4_4____w_;__‘_;_;_‘4;4_4_4____<_4_*_4<_ﬁ_;<;*_4<;4_;‘;4<44;ﬁ_;ﬁ;;ﬂ;,;ﬁ_4‘4_4<‘ﬁ‘4;,
1 Seturus sp.: KOWALSKI (1958a) ; 2, Citellus cf, nogaict: KOWALSKI (1960a); 3 Caztor fiber:GLAZEK
et al. (1976a, 1977a, b), M. WOLSAN {personal communication); 9= Mimomys hungaricus: XOWALSKI (1975);
. Lagurodon cf, arankae:nNOSAK et al. (1982) ; 5 Minomys reidi and Mimemys newtont (partim, Fig. 22B):

KOWALSKI (1958a); '= Mimomys cf. pusillus (partim, Fig. 3C) and Mimomys sp. (partim): KOWALSKI (1960c) ;
8. Dolomys episcopalis (partim, Fig. 1A, B) ang Mimomys sp. (partim): KOWALSKI (1960¢); 9. Mimomys

. L1
newtont (partim): KOWALSKI (1958a); 0. Microtinae Gen et sp. indet.: KOWALSKI (1960c}; A.

1 s <
BEDNARCZYK (personal communication) ; 2 A. SULIMSKI (personal communication)

KG shows transitional features between Mimomys and Arvicola Lactripe 1799,
Another species of Mimomys, M. pusillus, probably occurred in the Nagyhar-
sanyhegy phase only. During the period under discussion, at least two cold climatic
phases can be distinguished. The first one with Dicrostonyx sp. (ZA1A, sample 2,
cf. NabacHowskr 1990) suggests the occurrence of a glacial period within the
Nagyharsényhegy phase in the proximity of the Matuyama / Brunhes boundary,
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and the second one with Dicrostonyx simplicior (KG), faunistically correlated to
Templomhegyian phase, indicates a probable occurrence of the Nida Glaciation
(sensu LINDNER 1984 = Mindelian I). The mentioned Templomhegyian phase is
also characterized by the reappearance of interesting sciurids (Pliopetaurista meini,
Petauria DEnM 1962) and castorids (Trogontherium cuvieri). In the period under
discussion, the first remains of Pliomys lenki, Microtus ex gr. oeconomaus, M. ex gr.
nivalis, M. ex gr. agrestis, and Eliomys cf. quercinus are noted.

4.4. Late Quaternary.

On the basis of abundant evidence (Tab. 4), one can describe the Late Quater-
nary faunal succession of rodents as follows:

1) Eemian: Predominance of M. cf. arvalis and Clethrionomys TiLEsius 1850
is observed, although the relatively small material does not allow more certain con-
clusions. Arvicola, M. agrestis, Apodemus (Sylvaemus) appear as accessorial
elements, while M. oeconomus, Cricetus, M. (Pitymys) subterraneus, and Sicista
Gray 1827 are accidental. The immigration of M. gregalis in the KZ fauna indicates
the probable first appearance of cooler conditions and steppe environments.

2) Vistulian 1(= Weichselian 1): Colder break indicated by the immigration
of the scarce lemmings (Dicrostonyx GLoGer 1841 and Lemmus Link 1795 accom-
panied by Cricetulus MiLNE-EDWARDs 1867) and the predominance of M. gregalis
in the faunal assemblage. Most of the interglacial taxa (e.g. Clethrionomys, M.
oeconomus, Arvicola, M. cf. arvalis, M. cf. agrestis, Apodemus Kaup 1829) survived.
Worth noting is the first appearance of Sciurus LinNaEUs 1758 and Castor Lin-
NAEUS 1758 (both in TW), probably towards the end of V1.

3) Vistulian 1/2 (i.e. Amerfoort, Brorup and ?Odderade interstadials):
Distinguishable as a period of an increase of Microtus arvalis frequency; M. gregalis
is relatively scarce. Both lemmings ar accidental elements, while Lemmus dominates
over Dicrostonyx. There appear regularly: Clethrionomys, Arvicola, M. cf. agrestis,
M. oeconomus. The steppe fauna is represented by S. citelloides and Lagurus. The
presence of M. (Pitymys) subterraneus is uncertain and requires confirmation.

4) Vistulian 2 (Lower Pleniglacial): A gradual increase of frequency of
steppe-tundra elements. In the beginning of the period, predomination of M.
arvalis is still noted; successively, its percentage in the faunal community
diminishes in favour of M. gregalis. An increase of the representation of Lemmus
and Dicrostonyx is also observed. At first, Lemmus dominates over Dicrostonys,
while during the climatic minimum the mutual proportions are inversed. M. cf.
agrestis, M. oeconomus, Arvicola and Clethrionomys are always present as acciden-
tal or accessorial elements. Species connected with steppe conditions (S. super-
ciliosus, S. citelloides, Lagurus, Cricetulus, Cricetus) appear disorderly, and their
frequency is very low.

5) Vistulian 2/3 (?Hengelo and Denekamp interstadials): Characterized by
a gradual decrease of Dicrostonyx, Lemmus and M. gregalis. M. oeconomus and to
a lesser degree Arvicola markedly increase their frequency. During warmer periods,
a predominance of M. cf. arvalis is observed. Both Spermophilus Cuvier 1825
species and Lagurus have survived. Woodland taxa (e.g. Clethrionomys and M. cf.
agrestis) are not represented abundantly, even in milder phases.
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6) Vistulian 3 (Upper Pleniglacial): A repeated increase of Dicrostonyx and
Lemmaus, and a distinct predominance of M. gregalis; M. oeconomus is also relatively
common. S. superciliosus and Lagurus have survived as accidental elements while
Cricetus and Cricetulus reappear. Noteworthy is the presence of Sicista and pro-
bably of Marmota Friscu 1775 (in the UJ assemblage). M. nivalis only occurs in
the Carpathians (OB). At the end of the period under discussion, taxa connected
with a2 mild climate and forest environments appear (e.g. Glis Brisson 1762).

7) Late Vistulian (Late Glacial): A distinct increase of the faunal diversity
indicated, first of all, by the appearance of forest inhabitants (e.g. Glis, Scinrus,
Muscardinus Kaur 1829) during period of milder climate (e.g. ? Balling, ? Allerad).
Clethrionomys and a new element M. (Pitymys) subterraneus become dominant. In
some faunal assemblages, also remains of Arvicola and Apodemus become abun-
dant. On the other hand, during cooler periods (probably in Older and Younger
Dryas), a recovery of steppe-tundra elements with a distinct domination of M.
gregalis and Dicrostonyx is observed; Lemmus become less frequent and disappears
completely in some assemblages, probably before Younger Dryas (cf. ZL faunal
assemblage). This last supposition requires, however, confirmation. Cricetulus is
present as the accidental element, while Spermophilus species and Lagurus have not
survived. Generally, the period is characterized by distinct differences between
rodent assemblages assignable to cooler or milder phases, those differences being
manifested by the faunal composition and the relative proportions of the particular
taxa.

8) Holocene: A continuous increase of the frequency of forest species,
especially  Clethrionomys and M. agrestis. Inhabitants of steppe-tundra
environments (Dicrostonyx and M. gregalis) survived at least in the Cracow region,
until the beginning of Late Holocene (? Sub-Boreal phase). The frequency of M.
arvalis fluctuates depending on the expansion of cultivated fields, thus being con-
nected with human activity. Synanthropic rodents (A. agrarius, A. microps, Mus
musculus and Rattus norvegicus) only appear in historical times.
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