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Last glacial-interglacial vegetation and environmental dynamics
in southern Siberia: Chronology, forcing and feedbacks
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Radiocarbon-dated pellen and diatom records from Lake Kotokel in southern Siberia help to reconstrect the
envimnmental history of the area since ~47 kyr BP. Pollen spectra composition and reconstructed biome
s00res suggest predominance of a tundra-steppe vegetation and varniable woody cover [5-20%) between ~47
and 30 kyr BP, indicating 2nerally a harsh and unstable climate during this interval, comventionally reganded
as the interstadial within the last glacial. The short-term climate amelioration e pisodes in the glacial part of
the records are marked by the peaks in taiga and comesponding minima in steppe biome scores and appear
synchronously with the hemispheric temperature and precipitation changes recorded in the Greenland ice
cores and Chinese stalagmites. Transition to full glacial environments occumead between 32 and 30 kyr BP.
The interval at ~30-24 kyr BP was probably the driest and coldest of the whole record, as indicated by
highest scores for steppe biome. woody coverage 5% absence of diatoms and reduced size of the lake A
slight amelioration of the regional climate at ~24-22 kyr BP was followed by a shorter than the previouws and
less pronounced deterioration phase The late-glacial {~17-11.65 kyr BP) is marked by a grad ual increase in
tree shrub pollen percentages and re-appearance of diatoms. After 14.7 kyr BP the climate became warmer
and wetter than ever during ~47-147 kyr BP. resulting in the deepening of the lake and increasa in the
waondy coverage to 20-30% ~14.5-14 kyr and ~133-12.8 kyr BP. These two intervals correspond to the
Meiendorf and Allered interstadials, which until now were interpreted as part of the undifferentiated
Balling/ Allerad interstadial complex in the Lake Baikal region The increase in tundra biome scores and
pronounced change in the diatom composition allow (for the first time) the unambiguous identification of
the Younger Dryas (YD) in the Lake Baikal region at ~12.7-11.65 kyr BP, in agreement with the formal
definition and dating of the ¥D based on the Greenland NGRIP ice core records. The maximal spread of the
taiga communities in the region is associated with a warmer and wetter climate than the present prior to
=7 kyr BP. This was fllowed by a wide spread of Scots pine, indicating the enset of modern environments.
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1. Introduction

et al, 2009}, providing important insight into the environmental
dynamics inthe North Pacific and North Atlantic regions. However, a

Worldwide terrestrial and marine sedimentary archives demon-
strate that the last 50-kyr interval in the Earth’s history experienced a
number of lang- and short4erm climatic oscillations [Guiot et al,
1989; Vincens et al, 2005; Heusser et al, 2006; Bout-Roumazeilles et
al., 2007; Svensson et al., 2008). High-resolution and accurate ly dated
pollen and sedimentary records of the late-glacialiearly Holocens
interval exist for several regions of Europe [Litt and Stebich, 1999,
Allen and Huntley, 2000; Brauer et al., 2008) and East Asia {Stebich
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recent global-scale synthesis of the Holocene climatic data (Wanneret
al., 2008} demonstrates a lack of palasorecords of comparable dating
quality and resalution from the vast areas of Eurasia, including Siberia
and Central Asia. The dating problem becomes even more abvious,
when the pre-Holocene interval of the late Quaternary is considered
{ Rudaya et al, 2009; Shichi et al., 2009).

Southern Siberia - the region of Russia between -80-120°E and
-50-60°N - consists of numerous sub-latitudinal mountain ranges
and lakes, including Lake Baikal in the east [Fg 1a and b). The lake
sediments are one af the most promising sources of detailed
palacoenvironmental infarmation, which provide an opportunity For
bridging the European and Asian palacoclimate archives and addres-
sing critical guestions concerning Quaternary climatology, eg.
recanstructing atmospheric circulation patterns (Williams et al,



