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SUMMARY

1. Title
- Paleo-sea ice proxy development and validation in the Chukchi Sea and the Ross Sea

II. Purpose and Necessity of R&D

- The main objectives of this project is 1) investigating the spacial distribution patterns
of sea-ice proxy related lipid biomarkers in the modern marine settings and 2)
assessing the applicability of the sea-ice proxy for the reconstruction of past sea-ice
changes.

- The reconstruction of paleo sea ice changes provides an important baseline
information on forecasting future sea ice changes.

- Recent sea-ice related studies attempt to quantitatively reconstruct past sea-ice
changes based on sea-ice derived and ice-free derived phytoplankton biomarkers.

III. Contents and Extent of R&D

- Analyzing suspended particulate matter and' surface ‘sediments focusing on HBIs,
sterols and OH-GDGT's
- Reconstruction’ of past sea=ice-<changes in the Chukchi Sea by analysing a sediment

core

IV. R&D Results

- The investigation of suspended'particulate matter samples collected along a transect
from the East Sea to the Bering Sea during the 2015 R/V Araon cruise revealed that
the use of brassicasterol, dinosterol, or HBI triene, as strict phytoplankton markers for
use with the PIPosindex, might result in misleading outcomes.

- Based on the sea-ice related lipid biomarkers, the sea-ice changes for lthe ast 150
years were reconstructed using a multicore collected in the Chukchi Sea.

- A new surface water nutrient proxy was developed based on long chain diols using
suspended particulate matter samples collected along a transect from the East Sea to
the Bering Sea during the 2015 R/V Araon cruise.

- OH-GDGTs were detected in the sediments collected in the Chukchi Sea as well as
Ross Sea, which hints that these compounds can be used for reconstructing sea
surface temperature changes in the Polar Oceans..

- Joint international research projects were developed.

V. Application Plans of R&D Results

- Past sea-ice reconstructions are possible in various polar regions based on the lipid
biomarker techniques.

- Past sea surface nutrient reconstructions are possible in various oceanic settings based
on the lipid biomarker techniques.
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< Liu 52012 93] AHs HIHEJE  hydroxyl glycerol dialkyl glycerol
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Belt 5 (200001 €l3) %5 1<) s /1% B9 ZBARA Pyt AS0E AN
AF R ;AYF B2 B Aol B A1gH

2016). F=rdlg FAHAA 1Py & H|E3F IPSOs, HBI triene 59 X
ghts] F3iE a9t (Lukas et al, 2016). =3 HBIs 2 t&E & A&
of #A W 7|F HY AT &8 I3 AF ATV AHFHOE o] F
al., 2013 and references therein; Belt et al., 2015; Polyak et al., 2016; Stein et al., 2016).

1 Eeke] AFE A HBIs:= sl (Belt et al, 2007, 2013; Brown et al., 2011)< H]
E3to] ¥ EHZAEBrown et al, 2011; Lukas et al, 2016), A4 %= (Brown and Belt,
2012)% TSt A 37 oA FAEATE ol HA thgt 3ﬂ0k§l7310ﬂ A R 2RV 5
A9l AR EA O] o] Azl wet SA A 7w =&l dolA o5
QoA w3 @A wra 9tk Brown et al, 2013). H< ¥ A 2H{HE JHlow 3 EbA
=20 B HBIsE el A We F71& «89 #HdAe HIskes Al X139
2 tHBrown et al.,, 2014; Brown and Belt, 2017).
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