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Vast areas of the terrestrial Subarctic and Arctic are underlain by permafrost. Landscape evolution is therefore
largely controlled by climate-driven periglacial processes. The response of the frozen ground to late Quaternary
warm and cold stages is preserved in permafrost sequences, and deducible bymulti-proxy palaeoenvironmental
approaches. Here, we analyse radiocarbon-dated mid-Wisconsin Interstadial and Holocene lacustrine deposits
preserved in the Kit-1 pingo permafrost sequence combined with water and surface sediment samples from
nine modern water bodies on Seward Peninsula (NW Alaska) to reconstruct thermokarst dynamics and deter-
mine major abiotic factors that controlled the aquatic ecosystem variability. Our methods comprise taxonomical
diatom analyses as well as Detrended Correspondence Analysis (DCA) and Redundancy Analysis (RDA). Our re-
sults show, that the fossil diatom record reflects thermokarst lake succession since about 42 14C kyr BP. Different
thermokarst lake stages during the mid-Wisconsin Interstadial, the late Wisconsin and the early Holocene are
mirrored by changes in diatom abundance, diversity, and ecology. We interpret the taxonomical changes in
the fossil diatom assemblages in combination with both modern diatom data from surrounding ponds and
existing micropalaeontological, sedimentological and mineralogical data from the pingo sequence. A diatom-
based quantitative reconstruction of lake water рН indicates changing lake environments during mid-Wisconsin
to early Holocene stages. Mineralogical analyses indicate presence of tephra fallout and its impact on fossil dia-
tom communities. Our comparison ofmodern and fossil diatom communities shows the highest floristic similar-
ity of modern polygon ponds to the corresponding initial (shallow water) development stages of thermokarst
lakes.We conclude, thatmid-Wisconsin thermokarst processes in the study area could establish during relatively
warm interstadial climate conditions accompanied by increased precipitation due to approaching coasts, while
still high continentality and hence high seasonal temperature gradients led to warm summers in the central
part of Beringia.
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1. Introduction

Intense landscape dynamics in Arctic and Subarctic regions under-
lain by permafrost, which are presently observed and to a large extent
triggered by climate, will most likely accelerate in the future. The cur-
rent Arctic warming promotes intensified permafrost thaw, which has
similar warm periods in the Quaternary past. Ongoing permafrost re-
search on palaeoclimate and permafrost responses focuses on Arctic

lowlands in Beringia; the landmass that connected the Eurasian and
North American continents during the Wisconsin glacial period, en-
abling floral, faunal and human migration (Hopkins, 1959). Permafrost
deposits, which aggraded during cold stages in non-glaciated region of
Beringia, as well as permafrost degradation facies from warm stages,
such as lacustrine thermokarst deposits, provide insights into past envi-
ronmental conditions and periglacial landscape dynamics. The interplay
between late Quaternary climate variations and Beringian periglacial
landscapes is archived in fossil, sedimentary and ground-ice properties
of permafrost deposits.

The Seward Peninsula (NW Alaska) is located close to the central
part of the former Bering Land Bridge (Fig. 1), and here permafrost re-
search focused on modern (Jones et al., 2011) and Holocene (Hopkins
and Kidd, 1988; Jones et al., 2012b; Farquharson et al., 2016; Lenz et
al., 2016b, Bouchard et al., 2017) thermokarst lake dynamics while
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