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ABSTRACT. The analysis of the proxy archives from lake sediments made it possible to install the
natural indicators the Holocene into three stages at 8200 and 4200 cal. yr. BP, the timing is consistent
with that seen in the Greenland ice-core data. We studied proxy archives based on pollen-stratigraphic,
sedimentological, radiocarbon and isotopic dates.
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1. Introduction

According to the International Chrono-
stratigraphic Chart the Holocene Epoch/Series is
formally subdivided into three subseries/stages:

the Greenlandian — a lowermost stage with a lower
boundary dated at 11700 cal. yr. before present (B.P)
.P.; the Northgrippian — the Middle Holocene stage
dated at 8200 cal. yr. B.P.; and the Meghalayan -
an uppermost stage with a date of 4200 cal. yr. B.P.
(Head and Gibbard, 2015; Walker et al., 2018). In the
Chronostratigraphic chart of Belarus, the Holocene
(H1) is also defined as an Epoch/Series within the
Quaternary System/Period, but corresponds to the
Lower Holocene subseries, which in turn characterized
by Sudoble horizon (sd) or deposits of the unfinished
Sudoble Interglacial (Zernitskaya et al., 2005). The
Sudoble horizon (Lower Holocene) is represented by
five layers (pollen-stratigraphy) that accumulated
in the Holocene periods according to J. Mangerud et
al. (1974). Nevertheless, in lacustrine sediments the
natural markers that record specific climate events were
identified at 8200 and 4200 cal. yr. B.P. (lithological,
palynological, oxygen and carbon isotopes).

2. Materials and methods

The objects of the study were 10 lakes located
in various regions of the country. Lakes Lozoviki (first
in print as Lake Bezymiannoe, Makhnach et al., 2004),
Naroch, Okono, Mezhyzhol and Teklits are situated in
zone of the last glaciation, and Lakes Bobrovichskoye,
Dvorischanskoye, Sergeevskoye, Staroje and Sydoble
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are outside it. The geological material of the lake
sediments was obtained employing coring through ice.

The samples were taken every 2—-4 ¢cm, volume 3
cm? for pollen and isotope analysis. The isotope (820,
813C) investigation were carried out at the Institute of
Geology (Research and Production Center for Geology),
Belarus (profiles Lozoviki, Naroch, Okono, Teklits,
Sergeevskoye), at the Nature Research Centre, Lithuania
(profile Staroje), and radiocarbon dating (**C) — at the
Institute of Geology (IGS, Minsk), at the Institute of
Environmental Geochemistry of the National Academy
of Sciences of Ukraine (Ki, Kyiv); AMS “C dates — at
the Poznan Radiocarbon Laboratory (Poland) and at
the Institute of Geography of the Russian Academy
of Sciences (IGAN, Moscow) (Makhnach et al., 2004;
2009; Zernitskaya et al., 2010; 2019; Zernitskaya and
Vlasov, 2019).

3. Results and discussion

Based on the results of loss-on-ignition survey,
some main lithostratigraphic units have been identified
in deposits of carbonate reservoirs. The lower part of
the sections is represented by lake white-grey marls
formed between 11700/11500-8300/8200 cal. yr.
B.P. Above of level 8300/8200 cal. yr. B.P., marls give
way silty marls, layers of yellowish grey carbonate
sand can occur and organic matter (OM) increases. In
the time range from 7900 to 4400/4000 cal. yr. B.P.
the carbonate sapropels were formed, which has been
overlain by organic or silts sapropels (Lakes Lozoviki,
Naroch, Okono, Teklits and Sergeevskoye).
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In the North Greenland ice-cores, the event at
8200 cal. yr. B.P. was marked by negative shift in the
oxygen isotope records, reflecting a cooling climate,
which in various regions of Europe was characterized
by either cold-dry winters and wet summer, or cold and
snowy winter conditions (Veski et al., 2004; Ojala et
al., 2008; Magny et al., 2012). The signal of this short-
term cooling is clearly visible in the Belarusian isotope
records as negatory peaks of §'%0 between 8300-8000
cal. yr. B.P. At the same time, the quasi-synchronous
shifts of 6!°C towards lower values were registered
(8400-7900 cal. yr. B.P.), as well as increased OM
(Lakes Lozoviki, Okono, Teklits and Sergeyevskoye)
and/or mineral fraction in carbonate sediments (Lakes
Staroye, Teklits and Bobrovichskoye). These data
indicate an increase in humidity and an intensification
of erosion processes leading to the influx of detrital
material into the lakes. In the pollen spectra, the
cold event was fixed by a drop in the pollen values of
thermophilic trees (mainly Ulmus and Corylus) and an
increase of content Picea in profiles lying in the north
and in the center of the country and Betula and Pinus
pollen - in the south region.

The event ca. 4200 cal. yr. B.P. was a new
impulse to cooling and increasing humidity. During
4200-4000 cal. yr. B.P., the second post-optimal level
of decrease of thermophilic trees pollen was established,
simultaneously with the increase in the share of Picea
pollen (profiles: Lozoviki, Naroch and Sergeyevskoye).
The decrease in the isotopic composition of oxygen and
carbon in the sediments of Lake Naroch began ca. 4200
cal. yr. B.P., and the minimum values were obtained in
the range from 3400 to 2700 cal. yr. B.P. (Fig.), which
was explained by the acceleration of water exchange
due to cooling, reduced evaporation and increased
precipitation (Zernitskaya et al., 2010).

4. Conclusions

A comparison of 80, &C ratios in bulk
carbonates with pollen spectra and lithological
compositions in lacustrine deposits of Belarus showed
that the episodes of cooling in the Holocene were
accompanied by an increase in humidity. These episodes
often were coincided with the rise of lake levels, and
were identified at 11400-11000, 9400-9000, 8200-
7900, 7200-7000, 6400-6000, 5500-5200, 4200-
4000, 3400-2700, 1500-1200 and ca. 800 and 500 cal.
yr. B.P. (Zernitskaya and Vlasov, 2019).
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