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Environmental and climate dynamics in northeastern Siberia
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The sedimentary sequence from Lake Emanda (65°17′N; 135°45′E; 675 m a.s.l), one large
freshwater body (33.1 km2) in the continuous permafrost of the Verkhoyansk Mountains, has been
investigated within the German-Russian ‘Paleolimnological Transect’ (PLOT) project. It provided
important insight into the environmental and climate dynamics in northeastern Siberia.
Well preserved diatoms occur only in the upper 125-cm interval of a 6.1-m sediment core (Co1412)
covering the last ca. 13.4 cal. ka BP, and are mostly dominated by Cyclotella iris (up to 84%). The
diatom succession is enriched by fragilarioid assemblages in the interval from ca. 11.0 to 13.0 cal.
ka BP, while Aulacoseira ambigua is more frequent between 8.5 and 6.5 cal. ka BP. Diatoms were
purified to > 98% SiO2 and < 0.8% Al2O3 suitable for oxygen isotope (δ18Odiatom) analysis. The
δ18Odiatom values were corrected for contamination and range between +22.5‰ and +27.3‰.
Maximum δ18Odiatom values (+26.7 to +27.3‰) are registered between 9.0 and 9.9 cal. ka BP and
probably reflect a thermal maximum and/or very dry conditions in Early Holocene. The absolute
minimum (+22.5‰) in the δ18Odiatom record is marked at 0.4 cal. ka BP and likely corresponds to
the Little Ice Age. In general, a gradual depletion of 4.8‰ in δ18Odiatom is observed within the last
10 cal. ka, in line with an overall Holocene temperature decrease.
Our conclusions are based on a comprehensive investigation of both the modern hydrological
system and diatom species analyses. The most recent δ18Odiatom = +24.2‰ combined with the
present day lake water isotope composition (mean δ18Olake = −16.5‰), indicates a reasonable
water−silica isotope fractionation (α = 1.0414) yielding a water temperature of 12 °C. The data
demonstrate that the δ18Odiatom variability is associated with changes in the lake water isotopic
composition rather than with lake temperature. The present water isotopic composition of Lake
Emanda displays substantial evaporation effects, likely further influenced by air temperature and
atmospheric circulation.
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