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Pollen analysis was done on lacustrine sedimentary sequences dated by micromammals as late Pliocene–early
Pleistocene that outcrop in two Neogene graben basins from SW Turkey. This study shows vegetation changes
from steppe-like to more forested environments, very similar to the cyclic oscillations related to late Pleistocene
glacial–interglacial climate changes. Artemisiawas abundant during cold–arid periods, indicating that this species
was already widespread in this area during the latest Pliocene and the beginning of the Pleistocene. A review of
pollen records from Anatolia agrees with this study, suggesting that the spreading of this arid species occurred
during a major climatic change: the beginning of the first glaciations and probably a change in seasonality
towards summer aridity. Artemisia temporarily disappeared from the region during warm–wet periods and
thus we suggest that glacial–interglacial-type oscillations already occurred in the area during the late
Pliocene–early Pleistocene.

© 2015 University of Washington. Published by Elsevier Inc. All rights reserved.

Introduction

Anatolia (Fig. 1A) is today a biodiversity hotspot and has been a ref-
uge area for plants that were previously widespread in the European
andMediterranean regions (Biltekin et al., 2015 and references therein).
Warm-temperate species, which have almost completely (Zelkova) or
completely (Pterocarya, Liquidambar, Parrotia persica) disappeared
from other European and peri-Mediterranean regions naturally occur
in this region (Quézel and Médail, 2003). The Anatolian vegetation
during the Miocene was mostly subtropical but many of those species
declined through the Neogene due to climate cooling and enhanced
aridity in the area and the establishment of theMediterranean-type sea-
sonal precipitation rhythm (summer drought since 3.4 Ma) (Suc, 1984;
Jiménez-Moreno et al., 2005; Suc and Popescu, 2005; Jiménez-Moreno
et al., 2010). This processwas probably enhanced during the Pleistocene
with glacial–interglacial cycles (Popescu et al., 2010) and the increase of
magnitude of these cycles after themid-Pleistocene transition, with the
change from a 41 ka- to 100 ka-dominated climate (Lisiecki and Raymo,
2005). Aridity adapted species, such asArtemisia, colonized the region in
such paleoclimatic conditions (Biltekin et al., 2015). However, the
timing of the spreading of Artemisia in this area coming from Asia

(Yunfa et al., 2011) is not accurately dated and happened sometime be-
tween the late Miocene and early Pliocene (Popescu, 2006; Biltekin,
2010). In addition, the main climatic or biogeographic factor forcing
this widespread development of Artemisia steppes in the area is not
fully deciphered yet.

The climatic patterns and vegetation history of late Neogene
and Quaternary sediments from the western Anatolian basins (SW
Turkey; Fig. 1B) have not been studied in sufficient detail to date
(see below). However, Neogene sedimentary successions of western
Anatolian basins are well exposed and slightly deformed, and are
rich in fossil fauna and flora providing an important source of infor-
mation on the paleogeographic evolution of the individual basins
as well as on the regional paleoclimatic conditions. In addition, ex-
tensive coals and coal-bearing deposits in the SW Anatolia contain
potential archives to recognize regional paleoclimatic and paleobo-
tanical patterns. Pollen analysis, together with other paleontological
and paleoenvironmental proxies, carried out on these organic lacus-
trine sediments could be a very valuable tool for deciphering
paleoenvironmental conditions.

Recently, a number of studies have focused on the tectono-
sedimentary development of the Çameli Basin and its surroundings, in
an attempt to understand the tectonic and paleogeographic evolution
of the eastern Mediterranean and Aegean regions. But so far little at-
tempt has been made to draw vegetation patterns from the Çameli
Basin as well as other western Anatolian basins. Besides, the only
palynological studies on the western Anatolian basins concentrated in
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the Oligocene and Miocene coal-bearing deposits (e.g., Benda, 1971;
Becker-Platen et al., 1974, 1977; Akgün and Akyol, 1999; Akgün et al.,
2007; Biltekin, 2010; Akkiraz et al., 2011; Kayseri-Özer, 2014; Biltekin
et al., 2015) and little attempt was made to undertake any detailed
palynology of the Pliocene and early Pleistocene deposits (Alçiçek and
Jiménez-Moreno, 2013). Recently, an abundance of vertebrate and
invertebrate fossil assemblages in the Çameli basin-fill have attracted
researchers (Diepeveen, 2012; van Bennekom, 2013; Van den Hoek
Ostende et al., 2015a, b), yet a study of the pollen assemblages as a
climate proxy is lacking.

In this study, pollen analysis has been carried out on two sedimenta-
ry sequences of late Pliocene and early Pleistocene ages that outcrop in
the Çameli Basin, SW Turkey (Fig. 2). These data have been compared
with previously published pollen records from another site from the
nearby Karacasu basin and with regional pollen data (Alçiçek and
Jiménez-Moreno, 2013; Fig. 1B). These records demonstrate cyclic and
paired changes in vegetation, lake level and sedimentation that appear
to be linked to orbital-scale climate variability (i.e., “glacial–interglacial”
cycles). Vegetation, climate and age implications are discussed within
the context of the NeogeneNorthern Hemisphere glacial intensification.

Figure 1. (A) Tectonic map of the Aegean Sea and western Turkey showing the major tectonic structures (modified from Bozkurt, 2003); and (B) overview of the prominent extensional
basins of western Anatolia surrounding the Çameli Basin (based on Konak, 2002; Konak and Şenel, 2002; Şenel, 2002; Turan, 2002).
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