Acta zool. cracov., 39(1): 513-530, Krakéw, 15 Aug., 1996

Rodent faunas, chronostratigraphy and paleobiogeography
of the southern Levant during the Quaternary

Eitan TCHERNOV

Accepted for publication: 21 April, 1995

TCHERNOV E. 1996. Rodent faunas, chronostratigraphy and paleobiogeography of the
southern Levant during the Quaternary. Acta zool. cracov., 39(1): 513-530.

Abstract. Due to its geographical location the southern Levantine region has been
intermittently used as a land bridge between Eurasia and Africa. The kaleidoscopic
admixture of Palaearctic, Palaeotropic and Saharo-Arabian elements in the Levant during
the Quaternary is primarily the product of Afro-Eurasian biotic interchanges resulting
from the drawing up of the northern edge of the Afro-Arabian continent against the
margin of the Eurasian continental body by subduction along the present Anatolian-Ira-
nian tectonic suture line. With the ever increasing aridity during the Quaternary, the
southern Levant became sufficiently isolated to hamper gene flow with other regions,
and while undergoing provincialization endemism was encouraged. Therefore, intrusion
of new elements into this region should be associated with major geological and
climatological fluctuations. Minor environmental changes would not have been effective
enough to thrust organisms either over the northern Levantine mountain chain or across
the arid zones. Apart from the known microfaunal assemblages, the geochronologies of
many of the bone bearing sites and cultural sequences concerned and evidence from sea
level fluctuations along the Mediterranean coast, there are at present more radiometric
dates available for some of the problematic assemblages. Combining these dates with the
known bio- and chronostratigraphies enable us to suggest a somewhat more complete
reconstruction of the Levantine Pleistocene faunal sequence, and correlate it with the
main events in Eurasia and Africa. The faunal spectra of micromammals were used to
build up a sequence in which the most important bone-bearing beds are ordered according
to faunal events. It also enables a better understanding of the paleoecological conditions
that prevailed in this region.
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I. INTRODUCTION

The Alpine orogeny in the northern Levant is mainly due to the docking of the north-west edge
of the Afro-Arabian crustal plate along the present Anatolian-Iranian suture line. This event not
only established a connection between Africa and Eurasia and thus triggered Afro-Eurasian biotic
exchanges, but is also responsible for the constant elevation of the Zagros-Taurus mountain chain,
which eventually became a severe barrier between Palaearctica and southeast Asia (TCHERNOV
1988). The extensive tectonics of the Arabian plate are the main cause of the fragmentation of the
southern Levantine region into smaller units, which constantly modified the internal biotic
configuration of the region. Thus, free biotic connections with the northern Palaearctic were
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hampered by the Taurus-Zagros orogeny, while severe disjunction with the African continent took
place by the widening of the Red Sea and the break up of the Bab-el-Mandab Afro-Arabian
landbridge already in the late Neogene. The development of the Saharo-Arabian desert belt set a
new frontier between Palaearctica and Palaeotropica. It is thus obvious that the southern Levant
virtually became a peninsular-like regime intermettently isolated from Africa and Europe during
the late Pliocene and Quaternary (AZZAROLI & GUAZZONE 1979/80; AZZAROLI et al. 1982;
TCHERNOV 1991). Thus, the establishment and obliteration of barriers occasionally shut and
opened the southern Levantine gates for northern (European), eastern (Asiatic) and southern
(Afro-Arabian; including hominids) invasions.

II. EARLY PLEISTOCENE SITES

The advent of the Levantine Pleistocene is distinguished by a combination of simultaneous
events, two of which, severe climatic fluctuations and eustatic sea-level changes, are part of a global
phenomenon. An endemic event is distinguished during the Plio-Pleistocene transition by tecto-
nism, mainly faulting and upwarping that molded the contemporary topographic, climatic and
biotic configuration of southwest Asia. The onset of the Pleistocene finds the southern Levant
already divided into several morphotectonic domains. Later tectonic and climatic events, however,
continued to play an important role in reshaping the area, causing constant changes in the dispersal
behaviour of plant and animal groups, sometimes affecting the rate of biotic turnover (TCHERNOV
1984) and extinction, but always within an already well established biogeographic framework.

Tihves Suiitie ot fiilUabienivd ity 1a

Early Pleistocene faunal communities are extremely rare in the southern Levant. An exception
is the rich fossiliferous beds of *Ubeidiya Formation in the Jordan Valley (Figs 1, 2). Ubeidiya
predates the Yarmouk Basalt, which has been K/Ar dated to 0.79£0.17 myr (MOR & STEINITZ
1985). It was deposited after the Erq el-Ahmar Formation, as was demonstrated by the molluscan
assemblages (SCHUTT & ORTAL 1993; TCHERNOV 1973, 1975, 1988). The Erq el-Ahmar Formation
comprises lacustrine and fluviatile deposits accumulated within the central Jordan Valley imme-
diately after the major tectonic activity (Fig. 3) that shaped the Jordan Rift Valley, dated to
3.11+0.18 myr (MOR & STEINITZ 1982). Thus, Plio-Pleistocene lithographic and geophysical
sequential events in the central Jordan Valley set minimum and maximum age limits on the
Ubeidiya Formation, which lies within the Matuyama reversed polarity epoch.

The mammalian community of *Ubeidiya consists of 45 genera (excluding Chiroptera) origi-
nating from many different biogeographical provinces (Table I). This community shows the
strongest affinity and best correlation with the lower Biharian of Europe, being somewhat younger
than the 1.7 m.y. of Sénéze (France) (following OPDYKE et al. 1983), and well within the Tamanian
Faunal Complex (Russia), which is dated to the Jaramillo (about 0.9 my) (TCHERNOV 1986, 1988),
An-Hanech (North-Africa), and Olduvai Upper Bed II (East Africa). The rich lithic assemblage of
"Ubeidiya demonstrates the closest affinity with Olduvai Upper Bed II (BAR-YOSEF & GOREN
1993). Considering the geological minimum-maximum limit, the biochronological agreement with
well-dated fossil communities in Eurasia and East Africa and the striking similarity of its lithic
industry with Olduvai Upper Bed II, ’Ubeidiya can be dated to 1.4 m.y. (Fig. 3) (TCHERNOV 1988;
TCHERNOV et al. 1994).

Due to the increasing aridity of the Saharan belt, the biogeographical connections between
North Africa and the Levant were limited throughout the rest of the Pleistocene; faunal exchanges
occurred at a very slow pace and very selectively. Elements that did cross this "Rubicon" in the
Early Pleistocene were, for instance, Equus cf. tabeti, Mus macedonicus and Macaca sylvana. The
Paraethomys lineage, which survived the entire Maghreb Pleistocene, and other long-lasting North
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Fig. 1. Map of the southern Levant showing Lower Palaeolithic sites in this region (closed rectangles). Giveat
Shaul is not mentioned in the text, but see TCHERNOV (1988).

African rodents, have never invaded the Levant. On the other hand, species of Asiatic origin such
as Ellobius fuscocapillus, Eliomys quercinus, and, later on, Spalax ehrenbergi and Microtus
guentheri, dispersed into the North Africa only much later in the Pleistocene. Many other eastern
Mediterranean species, even those with a very wide Holarctic distribution (like Canis lupus) found
it difficult to introduce themselves on the African terrain.

With regard to rodents and lagomorphs the list of species (Table I) indicates that the great
majority are endemic to the southern Levant. The genus Parameriones and the subgenus Tibericola
(KOENIGSWALD et al. 1992) exemplify the extent to which endemism occurred in this region. Seven
species of rodents are endemic (Table I), as well as a few species of large mammals like
Hippopotamus behemoth (FAURE 1986), Gazella gazella and Kolpochoerus evronensis (GERAADS
1986). The unusual amount of endemicism within this small province indicates that speciation took
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Fig. 2. A detailed map of the Central Jordan Valley showing the two formations Ubeidiya and Erq-el-Ahmar.
The faults on both sides of the graben are shown in detail (after BROWN, 1992).

place more or less in situ. Hence, the direct ancestors of the local species should have arrived earlier
than the Ubeidiya period. The exchange of elements between the Levant and other regions (Africa,
Eurasia) took place before the deposition of Ubeidiya, and the whole region became biogeograp-
hically virtually isolated already during the Early Pleistocene. Only a few of the species continued
into later Early Pleistocene periods (Parameriones, Tibericola, Lagurodon arankae). Most of the
other species either disappeared or continued to speciate in situ (Mastomys) (Table II).

T hte 2Eirig'-'e 1:=vA h m a's Elorrimua it/ isoin

Following the formation of the Dead Sea transform, its central portion became occupied by
freshwater lakes. The earliest lacustrine deposits in the central Jordan Valley are those of the.
"Erg-el-Ahmar Formation. The type locality of this formation is 10 km south of lake Kinnereth
(Figs 1, 2). The deposits of the type locality unconformably overlie the Cover Basalt (HOROWITZ
1979) and are overlain in sharp unconformity by the horizontal Lisan Formation of Wiirmian age
(BEGIN et al. 1980). In other places it may be overlain by the Naharayim and Gesher Benot Ya’aqov
Formations (Fig. 3). Some layers are rich in molluscs and plant and fish remains are also abundant
(TCHERNOV 1975). Assuming that the whole formation is overlain by the better known *Ubeidiya
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Fig. 3. The main Lower and Middle Palaeolithic sites and geological events along the Mediterranean coastal
plain, Dead Sea Rift and Judean mountains, indicating the main chronological position of the late Neogene
— Early Pleistocene formations and their correlations.

Formation (TCHERNOV 1986; TCHERNOV & GUERIN 1986; TCHERNOV et al. 1994), the sequence
was correlated with the absolute polarity time scale (BROWN 1992). VEROSUB & TCHERNOV (1991)
suggested that the upper section of normal polarity either correlates with the Olduvai subchron, or
with the upper Reunion subchron (Figs 3, 4). The time separating them is short in either case.

A few artifacts have come to light in the Erg-el-Ahmar Formation. Some of these are in
association with large mammals, but mainly with freshwater molluscs (SCHUTT & ORTAL 1993).



