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Ice-free summers predominant in the late Miocene central Arctic Ocean -
New insights from a proxy-modeling approach
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During Polarstern Expedition PS87/2014, we discovered multiple submarine landslides over a distance of >350
km along Lomonosov Ridge between about 81°N and 84°N (Stein, 2015). The load and erosional behaviour of an
extended ice sheet/shelf that probably occurred during major Quaternary glaciations, may have caused physical
conditions that triggered these landslides and major down-slope transport of sediments at this part of Lomonosov
Ridge (Stein et al., 2016 and further references therein).

The removal of younger sediments from steep headwalls has led to exhumation of Miocene to early Qua-
ternary sediments close to the seafloor, allowing the retrieval of such old sediments by gravity coring and
multi-proxy studies of theses sediments. Within one of these studies (Stein et al., 2016), we used for the first
time the sea-ice biomarker IP25 (for background of approach see Belt et al., 2007; Miiller et al., 2009, 2011)
together with alkenone-based sea-surface temperatures (SST) to reconstruct upper Miocene Arctic Ocean sea-ice
and SST conditions. The presence of IP25 as proxy for spring sea-ice cover and alkenone-based relatively
warm summer SST of >4 °C support a seasonal sea-ice cover with an ice-free summer season being dominant
during (most of) the late Miocene central Arctic Ocean. A comparison of our proxy data with Miocene climate
simulations seems to favour either relatively high late Miocene atmospheric CO2 concentrations and/or an overly
weak sensitivity of the model to simulate the magnitude of high-latitude warming in a warmer than modern climate.
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