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High Arctic lacustrine biomarkers suggest warmer-than-present
Early Holocene and Younger Dryas summers
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The Arctic warms faster than any other region on our planet (Rantanen et al., 2021). This amplified

response has global consequences as the region`s melting glaciers and ice caps are dominant

drivers of sea-level change. Despite these consequences, predictions remain uncertain as on-going

change exceeds the range of observations used to calibrate climate models. By providing empirical

constraints on this uncertain future, paleoclimate data from warmer-than-present intervals are

well-suited to close this critical knowledge gap (Fischer et al., 2018). Previous studies suggest that

the Arctic last experienced warmer-than-present conditions during the Early Holocene (~11.7-8.2

ka BP). However, the exact magnitude and pace of warming remain contested as data remain

scarce, often complicated by site-specific factors, and hampered by methodological limitations

(Axford et al., 2021).

Here, we present a sub-centennial resolution reconstruction of deglacial to Early Holocene surface

temperatures from the Svalbard archipelago – an Arctic climate change hotspot. To capture

atmospheric conditions, we target a closed basin lake unaffected by glacial meltwater input. To

robustly determine past temperature change, we determine alkenone unsaturation indices from

phylogenetically fingerprinted Group I haptophyte algae that have extensively been calibrated

against Arctic air temperature measurements (D’Andrea et al., 2016), also on Svalbard (van der Bilt

et al., 2019). Terrestrial plant macrofossil-derived radiocarbon ages reveal that our reconstruction

covers the past 12.7 ka BP, extending the terrestrial temperature history of Svalbard by multiple

millennia. Our findings do not only confirm that the Early Holocene was marked by warmer-than-

present surface temperatures, but also reveal that Younger Dryas summers were at least as mild.

This discovery complements mounting evidence that this stadial was shaped by extreme winters

rather than year-round cooling (Bromley et al., 2023; Schenk et al., 2018). Finally, we find evidence

that freshwater forcing from melting ice sheets lowered temperatures between 11.5 and 9.5 ka BP

despite high radiative forcing. Facing a future shaped by similar conditions, this finding is of

relevance to help understand the emerging new Arctic.
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