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Introduction and study area EQ-EA
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The Western Antarctic Peninsula (WAP) is a region heavily exposed to s

recent rapid warming that experienced sea ice retreat recently.

We studied the development of spring sea ice and environmental
conditions in the pre-satellite era (about 240 years) using the novel proxy

IPSO,; (Ice proxy for the Southern Ocean C,5) in a multiproxy study.

IPSO,; is an organic biomarker derived from sea ice
diatoms (Belt et al., 2016).

We reconstructed climate and sea ice conditions at the
WAP using the three short marine sediment cores
PS97/056-1, PS97/068-2 and PS97/072-2 and
compared our findings with satellite sea ice
observations, numerical modelled data and ice core
data. Dating based on %1°Pb.
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Methods: Analyses M

We analysed compound specific lipid biomarkers and diatom fossils.

Highly branched HBI diene = IPSO,; (Ice proxy for the Southern Ocean C,5) Lipid extraction, GC-MS
isoprenoids (HBIs) = spring sea ice proxy (Belt et al., 2016)

HBI Z- and E-trienes = open marine proxies

Glycerol dialkyl Subsurface ocean temperature based on TEXL. and OH- Lipid extraction, HPLC

glycerol GDGTs

tetraethers

Diatom fossils Winter sea ice cover (WSI) Microscope slides,
Summer sea surface temperature (SSST) identification, counting,

transfer function
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Methods: Concept of the sea ice index PIPSO,5

We applied a sea ice index for spring sea ice cover:

a combination of an open marine proxy with the sea ice proxy

HBI Z-triene IPSO,;5 > P,IPSO,¢

MKE/KVK Mgw _

PIP =
S0z ([IPSO,s] + [HBI Z — triene))

(after Vorrath et al., 2019; based on PIP,s from Miiller et al, 2011)

phytoplankton marker IPSO,5
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Results (only PS97/068-2)
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®
Sea ice biomarker vs. satellite sea ice observations vs. modelled sea ice M
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®
A close look on sea ice from the last 240 years (all cores) L@m

"\ IPSO,s, PIPSO,: and WSI indicate rising sea ice D c B A

cover towards present
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" Modelled sea ice, MSA (methanesulphonic
acid, Abram et al., 2010), reconstructed and
modelled sea ice edges show a decrease of sea
ice cover/extent towards present
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= Sea ice biomarker and index are not
significant for the quantity of sea ice but
more for the quality

= High seasonal sea ice contrasts promote the
growth of both sea ice and open ocean

diatoms although there might be less sea ice 45 /\I/WF/V\,/\/\/WW“/\‘
in total
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®
Conclusion @-H

» If the pattern of sea ice and phytoplankton
biomarker are similar, sea ice conditions have 4
been favorable for both sea ice diatoms and
phytoplankton

Higher biomarker concentrations remain from:

Biomarker

** Melting of sea ice releases nutrients

v

¢ Primary production is high at sea ice edges Time

¢ Freshwater input stabilizes the water column

¢ Thinner sea ice allows a higher light penetration

and higher sea ice diatom growth phytoplankton marker
/ s

At the Western Anatarctic
Peninsula, seasonal sea ice
contrasts have significantly
increased since the 1930s

Slide 8/9



References

Abram, N. J., Mulvaney, R., Vimeux, F., Phipps, S. J., Turner, J. and England, M. H.: Evolution of the Southern
Annular Mode during the past millennium, Nat. Clim. Chang., 4(7), 564-569, doi:10.1038/nclimate2235,
2014.

Belt, S. T., Smik, L., Brown, T. A., Kim, J. H., Rowland, S. J., Allen, C. S., Gal, J. K., Shin, K. H., Lee, J. |. and Taylor,
K. W. R.: Source identification and distribution reveals the potential of the geochemical Antarctic sea ice
proxy IPSO25, Nat. Commun., 7, 1-10, doi:10.1038/ncomms12655, 2016.

Midller, J., Wagner, A., Fahl, K., Stein, R., Prange, M. and Lohmann, G.: Towards quantitative sea ice
reconstructions in the northern North Atlantic: A combined biomarker and numerical modelling approach,
Earth Planet. Sci. Lett., 306(3—-4), 137-148, doi:10.1016/J.EPSL.2011.04.011, 2011.

Vorrath, M.-E., Miiller, J., Esper, O., Mollenhauer, G., Haas, C., SchefuR, E. and Fahl, K.: Highly branched
isoprenoids for Southern Ocean sea ice reconstructions: a pilot study from the Western Antarctic Peninsula,
Biogeosciences, 16(15), 2961-2981, doi:10.5194/bg-16-2961-2019, 2019.

Slide 9/9



