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Abstract

A pollen record from the core sediments collected in the northern part of Lake Baikal represents the latest stage of the Taz
(Saale) Glaciation, Kazantsevo (Eemian) Interglacial (namely the Last Interglacial), and the earliest stage of the Zyryanka
(Weichselian) Glaciation. According to the palacomagnetic-based age model applied to the core, the Last Interglacial in the
Lake Baikal record lasted about 10.6 ky from 128 to 117.4 ky BP, being more or less synchronous with the Marine Isotope
Stage 5e. The reconstructed changes in the south Siberian vegetation and climate are summarised as follows: a major spread of
shrub alder (Alnus fruticosa) and shrub birches (Betula sect. Nanae/Fruticosae) in the study area was a characteristic feature
during the late glacial phase of the Taz Glaciation. Boreal trees e.g. spruce (Picea obovata) and birch (Betula sect. Albae)
started to play an important role in the regional vegetation with the onset of the interglacial conditions. Optimal conditions for
Abies sibirica—P. obovata taiga development occurred ca. 126.3 ky BP. The maximum spread of birch forest-steppe
communities took place at the low altitudes ca. 126.5-125.5 ky BP and Pinus sylvestris started to form forests in the northern
Baikal area after ca. 124.4 ky BP. Re-expansion of the steppe communities, as well as shrubby alder and willow communities
and the disappearance of forest vegetation occurred at about 117.4 ky BP, suggesting the end of the interglacial succession. The
changes in the pollen assemblages recorded in the sediments from northern Baikal point to a certain instability of the interglacial
climate. Three phases of climate deterioration have been distinguished: 126—125.5, 121.5-120, and 119.5-119 ky BP. The
penultimate cooling signal may be correlated with the cool oscillation recorded in European pollen records. However, such far
distant correlation requires more careful investigation.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Studies of bottom sediments of Lake Baikal and of
organic sediments from its catchment flourished in the
1990s. Owing to the great age of the lake, its
sediments are a source of unique data, potentially
recording changes in vegetation and climate over the
past 25 million years (Hutchinson et al., 1992). This
present study focuses on the pollen record from the
Lake Baikal region, representing the Last Interglacial,
which is known as Kazantsevo in Siberia (or the
Mikulino in the European Russia and the Eemian in
West Europe).

Vegetation and climatic changes during the
Kazantsevo Interglacial have been extensively
studied in Western Siberia. Palaeobotanical data
show distinct vegetation zonation throughout the
climatic optimum from birch-pine forests with a
mixture of Abies, Tilia, Ulmus, and Quercus in the
south of the West Siberian Plain, through to Scots
pine-Siberian pine forests with Picea and Abies in
the middle part of West Siberia, to birch forests with
a mixture of Picea in the north (Arkhipov and
Volkova, 1994; Volkova and Bakhareva, 1995).
During the Mikulino Interglacial climatic optimum,
the central Russian plain in the European part of
Russia was covered with broad-leaved (Quercus,
Ulmus, Corylus, Tilia, Carpinus) and coniferous/
broad-leaved forests with Picea and Pinus sylvestris
(Grichuk, 1984). The Eemian vegetation succession
is fairly well characterised and has parallels across
western parts of Europe (Turner, 2000). The pattern
of appearance and culmination of tree pollen during
the Eemian shows one of the most distinctive
interglacial successions (Menke and Tynni, 1984).
The beginning of this interglacial is marked by the
development of birch-pine forests, which were
replaced by broad-leaved forest communities of
Ulmus, Quercus and Corylus as a result of improv-
ing climate conditions. The influx of Corylus is
followed by Taxus and Tilia. Meanwhile in the
younger part of the climatic optimum, Carpinus was
the main element of forest communities, followed by
Abies and Picea. The development of pine forests
ends the succession of this interglacial. Hitherto, the
Late Pleistocene flora of the Kazantsevo Interglacial
has been recorded at only a few sites in South
Siberia (Belova, 1985) and to date there has been no

continuous pollen record of this age from Lake
Baikal.

Modern climate in the Lake Baikal region of
Siberia is strongly continental. Mean January temper-
atures vary from —20 to —34 °C while those of July
from +12.8 to +20.4 °C. The highest precipitation
(700-800 mm per year) is noted on the northern
slopes of the Pribaikal region while the lowest levels
(ca. 250 mm per year) are recorded in some areas
east of Lake Baikal (Peshkova, 1985; Chlachula,
2001). The vegetation is dominated by coniferous
forest of taiga type growing on the slopes of the
mountain range surrounding Lake Baikal. Composi-
tion of these forest communities depends on eleva-
tion above the sea level and the slope exposure.
More damp, western slopes are covered by Pinus
sibirica, Abies, and Picea taiga whereas on dryer
east-facing slopes Pinus sylvestris and Larix forests
are established (Bezrukova et al., 1999). Deciduous
trees (mainly Betula and Populus) usually form
secondary forests, which appear, for example, after
taiga fires. Steppe communities occur mainly on the
eastern slopes of the Baikal Range where very little
moisture is available. Above the upper forest limit
Pinus pumila and Alnus fruticosa grow in the
subalpine belt (Tyulina, 1976).

Studies of oxygen isotopes from Greenland ice
cores initiated discussion of the stability and climate
variability of the Last Interglacial (GRIP members,
1993). A number of studies of lake sediments in
Europe have provided evidence of climatic oscillation
during the Eemian. Oxygen isotope records from
Greenland ice cores, and pollen-based climate recon-
structions performed on the annually laminated
records from Bispingen/Luhe (Miiller, 1974; Field et
al., 1994) and on several other pollen records from
France, Poland and Germany (de Beaulieu and Reille,
1992; Thouveny et al., 1994; Cheddadi et al., 1998;
Klotz et al., 2003) pointed to a fairly pronounced mid-
Eemian cooling event. On the other hand, Kiihl and
Litt (2003) using another statistical approach to
reconstruct palacoclimate from west European pollen
data suggested rather stable temperatures through the
Eemian.

On the basis of biogenic silica and diatom abun-
dance in sediments of Lake Baikal, Karabanov et al.
(2000) also reconstructed a mid-Eemian cooling and
suggested strong climatic teleconnections between the
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North Atlantic and continental Asia during the Last
Interglacial. However, there were no previous attempts
to identify climate oscillations in the sensitive area of
South Siberia during the Last Interglacial based on
pollen data from Lake Baikal.

This paper presents the first continuous pollen
record of the Last Interglacial from core CON01-603-2
from the Northern Basin of Lake Baikal and,
reconstruction of interglacial vegetation history on
the basis of this pollen sequence.

2. Material and methods

The studied core CONO01-603-2 (53°57'N,
108°54'E) was recovered from the Continent site,
Northern Basin from a water depth of 386 m (Fig. 1)
(see Charlet et al., 2005-this volume). The analysed
sequence (725.5-608 cm) consists of mainly of
biogenic, diatomaceous sediments, although the
upper part of the sequence between ca. 611-608
cm contains more silt particles and less diatoms than

Continent Ridge
CON 01 - 603-2

102°
\

108°
\

Fig. 1. Map of Lake Baikal showing the coring site, CON01-603-2.
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the lower part of the sequence. From a depth of 690
cm upwards the sediments are finely and coarsely
laminated.

Based on a standard technique for processing
palynological samples, silicates were removed from
the sediment by treatment with 40% HF for 3 days
and with 50% HF for 1 day. Following Erdtman’s
acetolysis (Faegri and Iversen, 1989) sediment
samples were sieved through 7-pm meshes in an
ultrasonic water bath (Cwynar et al., 1979). To
assess absolute pollen and spore concentrations in
the sediment, samples of known volume (2.5-3.5
cm’) were taken and two tablets of marker
(Lycopodium spores) added to each sample (Stock-
mart, 1971).

The basic calculation sum consists of tree, shrub
and terrestrial herb pollen, and counts range between
500 and 1000 grains for the interglacial part of the
section and between 200 and 500 grains for the Early
Glacial. Others taxa, such as Pteridophytes, mosses
and algae are calculated in relation to the basic sum
enlarged with respective taxa group.

The pollen sequence was subdivided into Local
Pollen Assemblages Zones (LPAZ) and subzones
(LPASZ) using constrained incremental sum of
squares clustering (CONISS) (Grimm, 1987). The
pollen zones are prefixed with CK (Continent
Kazantsevo) and are numbered from the core base
upwards (Fig. 2).

The chronology of core CONO01-603-2 is based on
the paleomagnetic data tuned to a reference curve
(Demory et al., 2005-this volume) from ODP Site 984
(Channell, 1999). The age model applied suggests that
the studied sediments accumulated between ~130-115
ky BP. Except for the topmost and the very bottom
layers, this interval corresponds to the highest total
sporomorph concentration values.

In order to trace climatic changes in the studied
pollen record and to perform regional and con-
tinental-scale comparison, we attributed pollen taxa
to the several characteristic plant communities with
well-defined climatic requirements. Previous
attempts to group pollen taxa recorded in the Late
Quaternary sediments from northern Eurasia using
plant functional types and biome classification are
presented in Tarasov et al. (1998, 2000), while a
more detailed vegetation classification for the Baikal
region is published by Tyulina (1976) and Belov

(1972). Fig. 3 presents the dynamics of the basic
plant formations of southern Siberia. Dry vegetation
types are represented by the following pollen sums:
S1 (steppe), S2 (birch forest-steppe), S3 (Pinus
sylvestris and Larix taiga). The relatively moist
vegetation types are represented by the following
sums: S4 (Picea obovata, Abies sibirica, and Pinus
sibirica taiga), S5 (subalpine shrubs), S6 (shrubs of
moist sites), and S7 (boreo-alpine vegetation).
Proposed climatic and vegetation indices capture
changes in both climate and vegetation semi-
quantitatively. Thus, general trends in precipitation
and temperature are expressed by the moisture
index [,,, which is the ratio of S1+S2+S3 to
S4+S5+S6 pollen sums and by the temperature
index [; calculated as ratio of S2+S3+S4+S6 to
S5+S7.

The order of changes in plant formations and the
curves of the abovementioned indices, together with
the age model, allow vegetation/climatic phases to be
inferred and dated.

3. Results and interpretation
3.1. Pollen and spores preservation and identification

With the exception of the uppermost and lower-
most section, the total pollen and spore concentration
was very high (Fig. 2). The sediments below 725.5 cm
depth contains practically no pollen. Pollen preserva-
tion was reasonably good or very good, but the
number of corroded grains increased in the upper part
of the section. Bisaccate pollen grains (e.g. Pinus,
Picea and Abies) were very often broken and
fragmented.

In the study area the Pinus sibirica-type com-
prises pollen of two pine species i.e. P. sibirica and
Pinus pumila since their pollen grains are morpho-
logically very similar. However, these two pine
species have different ecological requirements and
are associated with different plant communities and
elevation belts. P. sibirica is a tree growing in taiga
forest while P. pumila is a shrub and thrives mainly
above the upper forest limit. Taking into account
much wider distribution of P. sibirica in the Baikal
region during the Holocene and today we assume
that pollen of P. sibirica-type in the interglacial
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Fig. 3. Palaecoclimatic interpretation based on changes of major vegetation types (S1-S7). /,-ratio of S1+S2+S3 to S4+S5+S6, /-ratio of
S2+S3+S4+S6 to S5+S7. Grey bands highlights the time intervals of climate deterioration. For details see text. (Data available at: 10.1594/GFZ/

ICDP/CON/2004)

pollen spectra were mainly contributed by P. sibirica
trees. The proportion of P. pumila pollen might be
greater in the pollen spectra dated to the very
beginning of the interglacial and to the beginning of
the last glaciation.

Redeposited pollen and spores were recorded
throughout the whole sequence in very low amounts.
Some taxa, such as Osmunda spores and Pterocarya
and Podocarpus pollen must be reworked from the
older (Tertiary) coastal deposits, while others (Cor-


http://dx.doi.org/doi:10.1594/GFZ/ICDP/CON/2004

W. Granoszewski et al. / Global and Planetary Change 46 (2005) 187-198 193

vius, Carpinus, Quercus) most probably originate
from long distance transport.

3.2. Pollen stratigraphy and vegetation development

The study pollen sequence spans the time period
between ca. 130 and 114.8 ky BP and represents the
late glacial leading into Termination II, the fully
developed interglacial succession and the beginning
of the early Zyryanka (Weichselian) glaciation in the
Baikal area. The pollen diagram (Fig. 2) has been
divided into seven Local Pollen Assemblage Zones
(LPAZ) and several subzones (LPASZ).

3.2.1. Late glacial of the Taz (Saalian) glaciation

CK-1 LPAZ (725.50-715.75 cm, ca. 130-128 ky
BP) is noted for absolute maximum of Alnus
fruticosa pollen 70% (CK-1a), rise in Betula sect.
Nanae/Fruticosae pollen percentages up to 28% and
increase an in Picea obovata abundance up to 16%
(CK-1b).

In the lowermost part of the zone fairly high
values of Artemisia and other herbs (Chenopodia-
ceae/Amaranthaceae, Asteraceae/Cichoroidae, Tha-
lictrum) were recorded, suggesting an existence of
steppe plant communities around the Northern
Basin. After the partial retreat of steppe commun-
ities, a great expansion of Alnus fruticosa thickets
took place, and it became the dominant plant
formation (CK-la) while distribution of shrub
tundra communities with Betula nana (Betula sect.
Nanae/Fruticosae) and dwarf species of Salix
became less pronounced.

The changes in the pollen assemblages recorded in
CK-1b are of a transitional nature, and reflect the early
development of forest communities in the region.
Warming of the late glacial climate caused the spread
of Picea obovata and Betula (Betula sect. Albae) and
the recession of Alnus fruticosa thickets. At the same
time damp habitats were most probably overgrown by
tundra vegetation with Betula nana.

3.2.2. The Kazantsevo (Eemian) interglacial

In CK-2 LPAZ (715.75-706.50 cm, 128-126.5
ky BP) the maximum of Picea obovata pollen
(36%) is recorded, suggesting that spruce taiga
became the dominating forest formation. The
maximum spread of the spruce-dominated forests

occurred between 127.8-126.9 ky BP. The very
high pollen values of P. obovata could indicate the
formation of the upper forest belt in the mountains.
A small increase in Pinus sibirica-type pollen
possibly reflects the presence of shrub communities
with Pinus pumila. Further expansion of trees in the
northern Baikal region became possible under the
relatively warm and wet climate at the beginning of
the interglacial. At the same time, birch forest-
steppe with Larix gradually spread in the area at
lower elevations. The rapid expansion of Pteridium
aquilinum ca. 1274 ky BP was most probably
associated with these communities.

CK-3 LPAZ (706.50-694.75 cm, 126.5-125.4 ky
BP) is noted for maximum abundances of Abies
sibirica (17%) and Betula sect. Albae (48%) pollen.
Changes in the forest communities were characterised
by a rapid spread of A. sibirica, a slightly later
expansion of Pinus sibirica and the retreat of Picea
obovata. After the Abies peak (~126.3 ky BP) the
clear retreat of taiga took place and the simultaneous
expansion of birch-larch forest-steppe with the occur-
rence of Artemisia, Chenopodiaceae/Amaranthaceae,
Cyperaceae, Ephedra and Juniperus. Various taxa
belonging to the Rosaceae family were abundant in
this pollen zone, as well as spores of Selaginella
sanguinulenta, which indicate the development of
steppe communities on the mountain slopes and rocky
soils. In more humid habitats in the mountains, shrub
tundra communities with B. nana persisted.

In CK-4 LPAZ (694.75-677.50 cm, 125.4-123.75
ky BP) increase in Pinus sibirica-type up to 27%
(CK-4a) and in Pinus sylvestris-type pollen up to 20%
(CK-4b) is recorded, suggesting the re-expansion of
taiga. In the period from about 125.4-124.4 ky BP
(CK-4a LPASZ) taiga communities were stable and
consisted mainly of Picea obovata, Abies sibirica and
P sibirica. During this period P. sylvestris forests
started to expand in the region, and were likely to
have occupied drier habitats at lower altitudes.
Simultaneously, the wide spread of Juniperus is also
observed. With the gradual recession of birch forest-
steppe communities, the vegetation in the lower
mountain belt changed into taiga communities with
P. sylvestris and Larix. This process continued during
formation of CK-4b LPASZ (after ca. 124.4 ky BP).

CK-5 LPAZ (677.50-634.25 cm, 123.75-118.8 ky
BP) is characterised by maximum abundances of
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Pinus sylvestris-type pollen (52%), suggesting rapid
expansion of P. sylvestris and dominance of the pine
forests in the region. Scots pine was the main tree
species in the area at this time, forming most probably
together with Larix taiga communities at lower
altitudes. At higher elevations, northern mountain
slopes were covered by Siberian pine-spruce-fir taiga
perhaps with some P. sylvestris as well.

In CK-6 L PAZ (634.25-619.25 cm, 118.8-117.4)
maximum of Pinus sibirica-type pollen (33%) is
accompanied by a decrease in Pinus sylvestris-type
pollen percentages.

The transformation of vegetation in the north
Baikal region at that time is characterised by
impoverishment of Siberian pine-spruce-fir taiga
communities at ca. 118 ky BP and most probably
their retreat from the area at ca. 117.5 ky BP. Low
elevated dry habitats were occupied by Scots pine-
larch taiga and steppe communities. At higher
elevations, boreo-alpine and subalpine communities
became more important, as shown by an increase in
the pollen percentages of the relevant vegetation types
(Fig. 3). These changes in vegetation cover indicate a
down slope shift of the vegetation belts, which implies
onset of significantly moist and cooler climate.

3.2.3. Early glacial of the Zyryanka (Weichselian)
glaciation

CK-7 L PAZ (619.25-608.00 cm, 117.4-114.8 ky
BP) is noted for very high values of NAP (72%),
and a slight increase in the abundances of Alnus
fruticosa, Salix and Betula sect. Nanae/Fruticosae
pollen, suggesting the wide-spread development of
open vegetation types. A cooler climate at the
transition to glacial conditions led to the disappear-
ance of forest in the Northern Baikal Region. Steppe
communities with Artemisia, Chenopodiaceae/Amar-
anthaceae, Poaceae, and others underwent a large
expansion to become the dominant plant commun-
ities. Single birch and larch trees perhaps could
survive only in the protected habitats. Habitats with
better moisture availability likely existed in the
mountains and in the river valleys, and were over-
grown by A. fruticosa thickets and tundra commun-
ities with Betula nana and dwarf species of Salix.
High values of Sphagnum spores in the pollen
spectra contribute to the evidence for the spread of
tundra associations in the area.

4. Discussion

4.1. The age and time boundaries of the last
interglacial

The Eemian Interglacial of Europe, defined on the
basis of changes in the development of forest
communities, lasted longest in the south of the
continent, about 15.5 ky, (Tzedakis et al., 2002,
2003). Studies of the annually laminated Eemian
sediments from northern Germany suggested that the
Last Interglacial continued about 11 ky (Miiller,
1974). According to Turner (2002), the Last Inter-
glacial in the area north of the Alps and Pyrenees
lasted no longer than 13 ky.

According to the age model applied to the core
CONO01-603-2, the interglacial vegetation succession
in the Lake Baikal region lasted from ~128 ky BP
(CK-1/CK-2 LPAZ) to ~117,4 ky BP (CK-6/CK-7
LPAZ) i.e. 10.6 ky. The same age boundaries are also
inferred from the diatom assemblages (Rioual et al.,
2005-this volume). Prokopenko et al. (2002) suggest
a slightly different duration of this warm stage in the
Lake Baikal region: their age model is based on
orbitally tuned record of biogenic silica, and these
authors dated the Kazantsevo Interglacial from 127 to
115 ky BP, i.e. about 12 ky.

In our record the glacial/interglacial boundary (i.e.
Termination II) is marked by a decline in Alnus
fruticosa pollen and an increase in Picea obovata, and
Betula sect. Albae pollen percentages. These changes
take place at the transition from the pollen zone CK-1
to pollen zone CK-2.

In order to compare vegetation and climate
changes reconstructed from the Baikal record with
other interglacial sequences, chronological control
and stratigraphic definition is necessary. In Europe,
the glacial/interglacial boundary is traditionally
drawn at the level from which arboreal pollen
become a dominant component in the pollen
assemblages (Turner and West, 1968; Tzedakis et
al., 2003). According to the latter authors the
beginning of the Eemian Interglacial is also defined
by an increase in the AP concentrations to above
200,000 grains/cm’.

The criteria used in Europe are not, however, fully
justified in south Siberia. The glacial/interglacial
boundary in our record is drawn at the level, where
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shrub (ca. 40%) and tree pollen (ca. 40%) values are
much greater than those of NAP. The first increase in
the proportions of Picea abies and Larix, noted in
subzone CK-la, is interpreted as a precursor of
forthcoming changes belonging to the late glacial.
According to Bezrukova and Letunova (2001) the
increase in the pollen of both these trees is a good
indicator of the closing phase of glacial stages in south
Siberia. Changes in subzone CK-1b (129-128 ky BP)
have a transitional character and a low proportion of
tree pollen (less than 30%). Thus, it was considered as
final part of the Taz Glaciation.

The interglacial/glacial boundary, corresponding to
the boundary between pollen zones CK-6 and CK-7,
was determined according to the criteria used in
Europe—increase in the NAP percentages to above
50%. Glacial spectra are dominated by high values of
Artemisia, Poaceae, Chenopodiaceae/Amaranthaceae,
Brassicaceae, and Asteraceae Cichorioidae, and by
pollen of Alnus fruticosa, Salix, and Juniperus. At the
same time a drastic fall in Pinus and Picea pollen
percentages is observed.

4.2. Palaeoclimatic interpretation of the pollen record

4.2.1. Penultimate late glacial/interglacial high-
amplitude climate variation

In the analysed CONO1-603-2 core only climatic-
vegetation changes of the terminal part of the Taz
Glaciation are recorded. Retreat of steppe vegetation
(S1) and spread of subalpine communities represented
mainly by Alnus fruticosa (SS) between 130.1 and
129.5 ky BP point to a cold climate and to a steady
increase in humidity (Fig. 3). Since ca. 129.5 ky BP
the moisture index /,,, shows a trend towards a slightly
drier climate. Warmer thermal conditions, suggested
by increased values of the temperature index (/)
started only ca. 129 ky BP. Retreating of 4. fruticosa
thickets and spread of Picea obovata and Betula
forests reflected the abovementioned changes in the
regional climate. The climate of the latest phase of the
Taz glaciation was still cold and wet.

4.2.2. Thermal optimum phases

The climate of the initial part of the interglacial
gradually became warmer. The increase in precipita-
tion at around 127.8-127.4 ky BP, indicated by an
increase in the moisture index, permitted a strong

expansion of Picea obovata. The next shift towards a
gradual reduction in precipitation persisted till 126.4
ky BP. In the vegetation of the northern region of
Lake Baikal, these changes in climate were accom-
panied by the broad spread of birch forest-steppe
communities (S2). Around 126.4 ky BP there was a
very clear, though short-lived rise of temperature and
moisture, and registering in the pollen assemblages by
a rapid increase in Abies pollen percentages.

The favourable climatic conditions to expansion of
fir-spruce taiga forest were, however, disrupted as a
result of a short-lived climatic oscillation between 126
and 125.5 ky BP. During this interval a distinct shift
towards lower temperatures appears in the temper-
ature index curve, and on the moisture index curve
appears a shift towards dryer conditions. Yet despite
the fact that climatic conditions improved after 125.5
ky BP, as evidenced by an increased importance of
Abies sibirica and Picea obovata in the regional
vegetation, these trees did not regain their previous
spread. As a result of the mentioned climatic
oscillation the taiga communities were partly trans-
formed and Pinus sibirica gradually became a more
common component of these forests.

Between 123.7 and 121.5 ky BP, the climate was
probably as warm as in the period of the maximum
distribution of Abies sibirica, but substantially drier.
The latter climatic conditions were conducive to the
expansion of Scots pine taiga.

As a result of drop in temperatures between 121.5
and 120.75 ky BP the development of the forest
communities was clearly influenced by a partial
retreat of Pinus sylvestris. Forest-steppe with Pteri-
dium aquilinum occupied a slightly larger area, as
did steppe vegetation. In Siberian pine-fir-spruce
taiga communities, the proportion of Abies sibirica
and Picea obovata decreased somewhat. Further
changes were associated with a retreat of Pinus
sibirica, which took place between 120.75-120 ky
BP. These changes reflect the next climatic oscil-
lation (121.5-120 ky BP). The temperature index
points to cooler climatic conditions than occurred
before and after the oscillation. It must, however, be
stressed that this oscillation, despite the cooler
climatic conditions, was still a relatively warm and
dry interval according to the pollen evidence.

Warmer and slightly wetter climatic conditions
between 120 and 119.5 ky BP is likely to have made
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possible a short-term spread of Abies sibirica in the
area.

Shifts in the temperature index and moisture index
curves point towards colder and slightly dryer
conditions between 119.5 and 119 ky BP, suggesting
another climatic oscillation. At that time the signifi-
cance of Abies sibirica and Pinus sibirica decreased
in the region around the lake, brought about a retreat
of Siberian pine-spruce taiga, and associated spread of
birch forest-steppe and steppe communities. The
climate becomes progressively colder after 119 ky BP.

4.2.3. Interglacial/glacial high-amplitude climate
variation

From about 117.5 ky BP, the climate indices shift
towards low temperatures and increased aridity,
resulting in the complete disappearance of the taiga
communities. In these extreme continental climatic
conditions, only steppe communities could develop
and, to some small degree, in habitats with more
available moisture, communities of subalpine shrubs
(Alnus fruticosa) as well as shrub willows and dwarf
birches.

4.3. Climatic signals inferred from the Baikal pollen
record and their correlations with other local and
regional data

Climatic oscillations within the Last Interglacial,
distinguished on the basis of changes of the pollen
spectra, correlate with phases of low production of
biogenic silica and decreased total organic carbon in
the sediments of other drill cores from Lake Baikal.

The decline in the pollen values of Abies and Picea
during the oldest climatic oscillation (126-125.5 ky
BP), the cool and moderately dry, coincides with the
period of a noticeable decrease in biogenic silica and
in total organic carbon contents in the sediments of
core BDP-96-2, dated at 126-125 ky BP (Prokopenko
et al., 2002).

In the older part of the Eemian in some European
pollen records there are signals of a small deterio-
ration of climatic conditions. In Lac du Bouchet
(France) a small increase in NAP (Thouveny et al.,
1994) is dated at 126.5-126 BP. Somewhat earlier, i.e.
127.3 ky BP, climatic changes expressed in the
expansion of deciduous oak, also took place in
north-west Greece (Tzedakis et al., 2003). The climate

of southern Europe, which was moist up to this point,
became warmer and drier in the period between 126.8
and 125.7 ky BP.

Changes in vegetation in the Baikal region during
the next climatic oscillation (121.5-120 ky BP) take
place in the same period as a very clear fall in
biogenic silica and total organic carbon in core BDP-
96-2 from the Academician Ridge in the Northern
Basin of Lake Baikal. Simultaneously a clear fall in
diatom concentrations is recorded in this core, as well
as in the core VER-93/2pc2 (Karabanov et al., 2000;
Khursevich et al., 2001; Prokopenko et al., 2002). The
diatom record from the CONO1-603-2 core provides
yet other evidence of the existence of this low-
amplitude cold event at ca. 120 ky BP. This is
expressed by a drop in productivity as indicated by
changing biovolume accumulation rates (Rioual et al.,
2005-this volume).

The cold oscillation recorded in the Baikal sedi-
ments perhaps correlates with the much discussed
European Mid-Eemian cooling which made its mark
in Lac du Bouchet between 120.5-119.5 ky BP in the
expansion of open subalpine vegetation under the
influence of colder and wetter climatic conditions
(Thouveny et al., 1994). The changes in vegetation
between 123.6 and 120.3 ky BP in north-western
Greece (Tzedakis et al., 2003) also point to cooler but
more moist climatic conditions. In the pollen record,
this was expressed by a decline in Mediterranean
elements and an increase in Carpinus betulus pollen
(op. cit.). In contrast with the European oscillation,
however, in south Siberia this was a dry phase.

Correlation of the youngest climatic oscillation
with phases of lowered paleoproductivity in Lake
Baikal is more problematic. The small-scale changes
in Siberian pine-spruce forest composition between
119.5 and 119 ky BP precede the slight decline in
biogenic silica in the sediments of core BDP-98, dated
at about 119-117.5 ky BP (Prokopenko et al., 2002).

In the light of existing data, the changes in
European vegetation do not suggest the presence of
climatic disturbances in the 119.5-119 ky BP period.
Fluctuations in the development of vegetation in
north—west Greece, expressed by an increase in open
vegetation pollen taxa percentages, take place within
the period between 118.2 and 117.7 ky BP (Tzedakis
et al, 2003), i.e. much later than the vegetation
changes in the Lake Baikal region.
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5. Conclusions

The pollen record presented from the sediments of
the north basin of Lake Baikal spans the late glacial of
the Taz Glaciation, the complete interglacial succes-
sion, and the beginning of the first stadial of the
Zyryanka Glaciation. According to pollen data, the
Kazantsevo Interglacial in the north Baikal region
lasted from 128 to 117.4 ky BP, i.e. about 10.6 ky.

The vegetation changes in the north Baikal region
provide the evidence for some instability in the
climate system during the Last Interglacial in southern
Siberia. The development of forest communities was
disturbed as a result of three short-term climatic
oscillations. The earliest dry and cool oscillation
(126-125.5 ky BP), led to a reduction in the
occurrence of fir in taiga communities. The next
one, (121.5-120 ky BP), took place during the
maximum development of pine-larch taiga and was
characterised by a somewhat drier and colder climate.
During the youngest oscillation (119.5-119 ky BP)
started the general trend of climatic change towards
cooling. All these climatic phases coincide with
reduced bioproductivity in the lake recorded in other
Baikal cores. The two older climatic oscillations from
south Siberia (126—-125.5 and 121.5-120 ky BP) seem
to be roughly contemporaneous with climatic fluctua-
tions recorded in some European localities. This
suggests the existence of connections between the
climatic changes in Europe and south Siberia during
the Last Interglacial. However it requires stronger
chronological framework.

Climatic changes inferred from vegetation history
indicate the beginning of the Last Interglacial in south
Siberia was rather warm and relatively wet in opposite
to West Siberia and Europe where this part of the Last
Interglacial was warm and dry.

To gain a better understanding of the vegetation and
climatic changes during the Last Interglacial in south
Siberia, further studies of interglacial sediments from
the Central and Southern Basins of Lake Baikal as well
as from neighbouring areas are of essential importance.
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