(9]

Supplemental Material: Reconstructing Antarctic winter sea-ice extent during

Marine Isotope Stage 5e

M. Chadwick?"; C.S. Allen?; L.C. SimeZ; X. Crosta® & C.-D. Hillenbrand?

L. British Antarctic Survey, High Cross, Madingley Road, Cambridge, CB3 OET, UK.

2- Ocean and Earth Science, National Oceanography Centre, University of Southampton Waterfront
Campus, European Way, Southampton, SO14 3ZH, UK.

3 Université de Bordeaux, CNRS, EPHE, UMR 5805 EPOC, Pessac, France

Magnetic susceptibility (10 SI)

this study
1000 -
900 -
00 -
700
600 =
500 —
200 4
300 -
200
1 2 3 4 Ba-d e 6
100 T T I T T I
0 20 0 60 80 100 120
Ceccaroni et al. (1998)
1000
900 —
800 -
700 -
600
500
400 -
300
200
1 2 3 4 5a-d 5e 6
100 T T T T T T
0 20 0 60 80 100 120
Brambati et al. (2002)
1000 -
900
800
700 -
600
500
400 4
300
200
1 2 3 4 5a-d 5e 6
100 T T T T T T
0 20 20 60 80 100 120
Age (ka)

140

120 &

100

80

60

40

20

140

120 -1

100

80

60

40

20

140

120 il

100

80

6l

40

20

<

<

Sedimentation rate (cm/ka)

1 2 3 4 5
S50 100 150 200 230 300
1 2 3 4
50 100 150 200 250 300
1 2 4 5
50 100 150 200 250 300

Depth (cm)

Supplementary Figure 1: Graphs of magnetic susceptibility (MS) against age (LHS) and age-depth plots (RHS)
for the three alternative age models for core ANTA91-8. The top row is the age model presented in this
study, the middle row is the age model from Ceccaroni et al. (1998) and the bottom row is the age model
from Brambati et al. (2002). The grey shading on the RHS plots indicate the sedimentation rates and MIS
stages are shown along the y-axes. Grey background shading on the LHS graphs indicate the MIS stages.
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Core Minimum Sept. Age of Sept. Maximum SSST Age of SSST Avg. Sept. SIC+  Avg. SSST + st. Modern Sept. Modern SSST
SIC (%) SIC min (ka) (°C) max (ka) st. dev. (%) dev. (°C) SIC (%) (°C)
TPC290 0.0 120.97 £ 2.58 6.2 121.60 + 2.58 19.4+17.2 3.2+1.9 0 3.9
TPC288 3.9 130.70 £ 2.59 5.4 130.70 £ 2.59 24.8 £18.2 27+16 71 1.1
TPC287 5.2 130.36 £+ 2.57 4.5 130.86 + 2.57 33.0+20.4 22+15 87 0.6
MDO03-2603 0.0 129.50 + 2.56 5.9 129.50 + 2.56 18.9+15.2 28+1.1 88 0.6
U1361A 0.0 123.71+2.70 5.9 123.71+2.70 27.2+24.6 26+1.6 92 0.4
ELT17-9 6.9 128.52 +2.51 3.0 123.52+2.51 12.6+4.4 25+0.3 14 1.1
NBP9802-04 1.4 130.29 + 2.68 2.8 130.29 + 2.68 84+5.7 2.2+0.3 66 1.1
PC509 32.7 129.52 +2.59 1.1 130.20 £ 2.59 341+1.9 1.0+0.0 90 0.1
ANTA91-8 34.0 124.31 +2.60 1.1 126.61 +2.60 47.8+11.8 0.8+0.3 96 -0.9
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Supplementary Table 1: MIS 5e minimum and average Sept. SICs and maximum and average SSSTs for the nine analysed marine sediment cores. The ages for the minimum
Sept. SIC and maximum SSST are also given. Modern (1981-2010) Sept. SICs are from Fetterer et al. (2017) and modern (1980-2019) SSSTs are from Hersbach et al. (2019).
This data is supplemental to Figure 5 in the main manuscript.
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Supplementary Figure 2: Maps of the average Sept. SICs (upper) and SSSTs (lower) in nine marine sediment cores (coloured circles with st. dev. marked by vertical bars)
for three MIS 5e time slices (132-130 ka, 130-125 ka and 125-120 ka) compared with modern (1981-2010) 15 % September sea-ice extent (blue line) (Fetterer et al. 2017)
and modern (1980-2019) SSSTs (background shading) (Hersbach et al. 2019). Dashed black lines mark the Southern Ocean sector boundaries. The MIS 5e time slices are
chosen following the approach of Chadwick et al. (in review).



13
14
15
16

17
18
19

20
21

22
23

24
25
26
27

Brambati A., Melis R., Quaia T. & Salvi G. 2002. Late Quaternary climatic changes in the Ross Sea
area, Antarctica. In: Antarctica at the close of a Millenium, Gamble J.A., Skinner D.N.B. & Henrys S.
Eds. Proceedings Volume 8th International Symposium on Antarctic Earth Sciences, Royal Society of
New Zealand Bulletin. 35: 359-364.

Ceccaroni L., Frank M., Frignani M., Langone L., Ravaioli M. & Mangini A. 1998. Late Quaternary
fluctuations of biogenic component fluxes on the continental slope of the Ross Sea, Antarctica.
Journal of Marine Systems, 17: 515-525.

Chadwick M., Allen C.S., Sime L.C. & Crosta X. in review. How does the Southern Ocean
palaeoenvironment during MIS 5e compare to the modern? Marine Micropaleontology.

Fetterer F., Knowles K., Meier W.N., Savoie M. & Windnagel A.K. 2017. Sea Ice Index, Version 3.
Boulder, Colorado USA. NSIDC: National Snow and Ice Data Center.

Hersbach H., Bell B., Berrisford P., Biavati G., Horanyi A., Munoz Sabater J., Nicolas J., Peubey C.,
Radu R., Rozum I., Schepers D., Simmons A., Soci C., Dee D. & Thepaut J.-N. 2019. ERA5 monthly
averaged data on single levels from 1980 to 2019. Copernicus Climate Change Service (C3S) Climate
Data Store (CDS).



