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Abstract. The succession of micromammalian faunas of the Quaternary of Romania is
presented, and the main evolutionary and dispersal events within the phyletic lineages of
arvicolids noted. The climate induced extinction phases of certain lineages and the
renewal phases of the local mammalian communities by the influx of numerous immi-
grants, most often originating in Eastern Europe and more seldom in the oriental
Mediterranean basin, are shown. Complementary data concerning large mammals are
also considered, to more precisely establish the chronological and climatic framework in
which the bioevents referred to occurred. The paper is accompanied by a biostratigraphic
sketch of the Quaternary of Romania, mainly based on the information supplied by
rodents, where the established correlations on a continental scale are outlined.
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I. INTRODUCTION

_ The climate of the Quaternary, characterized by the rhythmic alternation of glacial and
Interglacial conditions, brought about fundamental environmental changes, thus influenc-
Ing the whole of biological evolution.

In the case of mammals, the repeated changes in the climate and landscape led to large
displacements of steppe and arctic species, as well as of thermophilous and temperate
ones, resulting in the disappearance of the geographical biozonation at the end of the

liocene, important changes in the composition of regional communities following the
®Xtinction of several taxa, and the speeding up of evolutionary processes within different
hneages in their continual effort to set up an equilibrium with the fluctuating environment.
In thig paper, we shall follow the course of these biological events in the Quaternary faunas
of Romania, especially those affecting the rodents.
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Before presenting the data we must note that most of the documentation concerning
the lower half of the Quaternary comes from Betfia, which on the limited area of about
1.5 square kilometers includes a succession of faunas covering the whole Eburonian-
Cromerian interval. This privileged circumstance has given us, on the one hand, the
certainty that the recorded biological phenomena have a real chronostratigraphical value
and are not the result of local environmental fluctuations, and, on the other hand, it has
enabled us to follow the evolutionary changes which took place within certain lineages of
a high stratigraphic importance over a time span of about one million years.

In this context it is noteworthy, that owing to Romania’s position at the crossroads of
east European, boreal and Mediterranean influences, knowledge of the faunas of this area
is indispensable for obtaining a broad insight into the dynamics of mammal faunas in the
Quaternary.

II. EVOLUTIONARY AND DISPERSAL EVENTS AMONG ARVICOLIDS
DURING THE PLEISTOCENE

Lower Pleistocene

It is commonly agreed that the beginning of the Quaternary in the continental deposits
of the Holarctic region is marked by the appearance of the genus Microtus.

The oldest fauna in Romania where this event is seen comes from Betfia-XIII (Fig. 1,
Table I). Here, Microtus, represented by its earliest form, Microtus pliocaenicus deuca-
lion, is associated with another arhizodont arvicolid originating from eastern Europe,
Lagurus arankae, and also with several Villanyian survivors such as Prospalax priscus,
Epimeriones dacicus, Villanyia exilis, Mimomys tornensis, Ungaromys, etc. (TERZEA
1973c, 1978, 1984). The expansion of these two arvicolids (Microtus pliocaenicus as far
as France and Lagurus arankae up to Central Europe) was certainly favoured by the
climatic deterioration at the beginning of the Eburonian, a deterioration which also led to
the extinction, or the extreme rarefying, of certain thermophilous forms that inhabited our
regions during the Late Pliocene, such as Manis, Paradolichopithecus arvernensis,
Pliotragus ardeus, Gazellospira torticornis, and Mitilanotherium inexspectatum (BOLO-
MEY 1965a, 1965b, 1983; RADULESCO & SAMSON 1991). The important change in the
composition of the local fauna shows the amplitude of the climatic deterioration at the
beginning of the Quaternary.

Itis noteworthy that the fauna of Betfia-XIII, containing Macaca sylvana cf. florentina
and where the Gliridae, Muridae and Castoridae (especially Trogontherium) are a signi-
ficant component, is subsequent to the first Eburonian cooling, probably corresponding
to a warming phase in the middle of this glacial complex (TERZEA 1984; TERZEA &
JURCSAK 1976). The beginning of the Pleistocene has been identified in the Vallachian
Depression, namely in the faunas of Draganesti-Olt, Izvoru and Irimesti, which, even
though lacking arhizodont arvicolids, contain other steppe immigrants, such as Citellus
primigenius, Allactaga sp. and Megalovis latifrons, alongside species of Mimomys which
are evolutionarily close to the species of Betfia-XIII (FERU et al., 1978, 1979; RADULESCO
& SAMSON 1983, 1991).
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Fig. 1. Location of Quaternary sites of Romania given in Table 1: 1. Betfia V-XIII (code B), village Bettfia,
near Oradea; 2. Chiscau-1 (Ch-1), Pietroasa, county Bihor; 3. Brasov-Dealul Sprenghiului (Gesprengberg)
(Br.); 4. Rotbav-Dealul Tiganilor, levels 2-3 (RDT 2-3), Feldioara, county Brasov; 5. Feldioara-Cariera,
level 2 (FC 2), county Brasov; 6. Ariusd-Drum (ArD), Vilcele, county Covasna; 7. Sindominic 1-2 (SD
1-2), county Harghita; 8. Pestera Gura Dobrogei (GD), Targusor, county Constanta; 9. Pestera Casian (Cas),
Targusor, county Constanta; 10. Pestera "La Adam", Targusor, county Constanta; 11. Pestera Bursucilor
(PB), Targusor, county Constanta; 12. Draganesti Olt (DO), county Olt; 13. Izvoru (Iz), Ganeasa, county
Olt; 14. Irimesti (Ir) and Tetoiu (T), county Vélcea; 15. Pestera Ohaba-Ponor (OP), Pui, county Hunedoara;,
16. Pestera Cioarei (PCi), at Borosteni, county Gorj; 17. Pestera lui Climente 1 (PC1), at Dubova, county
Mehedinti; 18. Pestera Livadita (PL), near Pescari, county Caras-Severin.

All these Eburonian faunas of Romania lack Mimomys ostramosensis, a species
common in contemporary mammalian assemblages of Central and Western Europe
(Kolinany 3, FEJFAR & HORACEK 1983; Kadzielnia, KOWALSKI & NADACHOWSKI 1990;
Montoussé 5, CHALINE 1986).

The second important biological event, the appearance of Microtus p. pliocaenicus, is
recorded at Betfia-X, a site where the fauna shows a significant renewal. Here, most of
the species of Villanyian origin are absent, with the exception of Ungaromys nanus and
Mimomys tornensis, which even show a certain increase in frequency. The archaic genus
Prospalax is replaced by Spalax, Glis minor by Glis sackdillingensis, and the first
occurrence of Cricetus cricetus nanus in the region is recorded (TERZEA & JURCSAK 1967,
1968). Lagurus arankae, the most frequent species in the mammalian assemblage, shows
only primitive morphotypes.
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Taking into account, on the one hand, these important changes in composition as
compared with the fauna of Betfia-XIII, and, on the other hand, the primitive facies of the
structure and phenotypic homogeneity of Microtus pliocaenicus, we have ascribed the
mammalian assemblage of Betfia-X to the lower halt of the Waalian (TERZEA 1970, 1988).

The faunas of Betfia-VII/1 and Betfia-1X, having more evolved Microtus pliocaenicus,
stand for a later chronological interval, probably contemporaneous with the Middle and
Upper Waalian. At this stratigraphic level the Villanyian survivors, such as Mimomys
tornesis, Ungaromys nanus and Megantereon sp. (?cultridens), appear for the last time,
and the same is true of the thermophilous species Macaca sylvana florentina. The first
penetration into our regions of Lemmus aff. lemmus and Gulo schlosseri can be observed
during a short phase of cooling in the middle of the Waalian (B-VII/1a), and immediately
after this, the appearance of a second lineage of lagurines, represented by Prolagurus
praepannonicus *. Microtus pliocaenicus shows an obvious trend towards diversification.
The range of morphotypes becomes broader, but the pliocaenicus type remains prevalent.
Some extreme variants foreshadow the main lineages which will branch off in the next
stages (praehintoni-hintoni, mesonivalis and praeratticeps) (TERZEA 1973a, 1988).

At Betfia-IX, Prolagurus praepannonicus, represented by the nominate subspecies,
reaches high frequencies, gaining ground in its competition with Lagurus arankae, which
is here less frequent. From a morphological point of view, P. praepannonicus shows
marked variability and high percentages of progressive morphotypes. In the upper layers
of the sequence of Betfia-VII/1, corresponding to the terminal Waalian, P. praepannonicus
is already replaced by its successor, P. pannonicus.

The question arises if this last species differentiated in our regions or if we are dealing
with a more evolved population, probably coming from the east. Taking into account both
the occurrence, at about the same time, on Romania’s territory of other newcomers
(Soergelia cf. elisabetae, Equus cf. suessenbornensis, etc., at Tetoiu 3;: RADULESCO &
SAMSON 1991) and the presence of P. pannonicus in an earlier phase of the Waalian in
Central Europe (Deutsch-Altenburg 2C1; RABEDER 1981), we are inclined to consider it
as an immigrant. This interpretation is supported by the fact, that towards the end of the
Waalian/?beginning of the Menapian, Prolagurus pannonicus already had a wide Euro-
pean distribution, reaching northeastern Spain, as is seen in the presence of its remains at
Bagur-2 (province of Gerona), where it occurs in association with evolved Microtus
pliocaenicus (LOPEZ et al., 1976). Its strong expansion to the west — more or less
synchronic with the penetration into Spain of certain Ovibovines (Soergelia minor,
Praeovibos sp., at Venta Micena; AGUSTI & MOYA-SOLA 1991) having affinities with the
Asian forms of this group — seems to have been favoured by increased aridity during this

*Surely, the differentiation of Prolagurus praepannonicus from Borsodia newtoni (B. hungarica) took place
much earlier than the appearance of this species at Betfia. The most primitive form of this taxon, Prolagurus
D- primaevus, has been identified by TOPACHEVSKY (1973) in the upper layer of Kryzhanovka (the stratotype
of the Odessan faunistic complex) and in the early Tamanian deposits of Jevakhova Gora and of Tiligul. It is
possible that the remains on which Prolagurus praepannonicus was reported in Central Europe from the
beginning of the Pleistocene (Kolinany 1 and Vcelare 3B/1; FEJFAR & HORACEK 1983) and in the Middle East
towards 1.4 My (Ubeidiya; v. KOENIGSWALD et al., 1992), belong to the same primitive subspecies.)



