Supplementary figures
S1: Excess *!Pb activity from the sediment cores with depth in dpm (disintegration per minute) per gram with error
bars (1 o).
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S2: The resolution of the ocean model in AWI-ESM2.
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S3: Additional analytical biomarker results from all three core sites including (from top to bottom) HBI E-trienes, the
sea ice index PgIPSO;s, brassicasterol and dinosterol (Kanazawa et al., 1971; Volkman, 2003) with their according sea
ice indices PgIPSO;s and PpIPSO25, respectively. The terrestrial biomarkers campesterol and B-sitosterol (Volkman,
1986) were not used for sea ice estimations. Desmosterol is suspected to be related to sea ice (Cardenas et al., 2019) but

was not considered in our discussion as well. Vertical grey bars denote the stratigraphic units A to D.

15

Trinity Island Orlean Trough East Bransfield Basin
PS97/056-1 PS97/068-2 PS97/072-2
D ® B A
15 1 . 15 1
2= Al PE . @ 2=
] IRy " 08 % ] 08 ®
g8 AR 9 28 28 1 )
[~ 06 P EE K 06 P
Ul 02 L] o o, =3
2201 04 %E g% 04 o
0 02 . 0 02
— 250 150 — 250 150 = 250 150
o= == S ‘ 120 =5 S5 | -5
%8200 1zo§8 %8 o B gg %8200 | 120 gg
8o 150 w0 20 89 % 20 §Qwo % 20
‘® © 100 60 2o B O o5 0 2o p >100 60 2o
12} 1 - - 0 3
82« w52 22 $52 f2u 53
a 0 0 a 0 0 o 0 0
08 0.8 08
2 806 2 206 8 806
[o)o) [e e} [o)o)
2R o4 2P oa DD o4
oo 02 S0 _ 2“a° 02 6000 _ o 02 so00
5000 O T o 5000 O T
5000 5 5
0 —4000 &8 0 g8 0 —4000 &8
3000 g & -—4000 g = 3000 @&
250 2000 £ g 250 200 £ g 250 2000 € g
g0 1000 §& B Fl200 | 10 §3 B 200 1000 § 2
Fe) 0 25 = 0 L5 0
150 | 150
8 = = 30 g =
Gon BT g2 MW 535 23 =32
7 33 %o 25 B F %o 33
aZ %0 20%8 aZ 10 20 %8 a0 20 %8
0 15 gla 0 15 gb- 0 15 gl;
o
4G 2 0Eg g 2
5 83 5 83 5 83
— 0 ___Se— 0 — A S . [
2000 1960 1920 1880 1840 1800 2000 1960 1920 1880 1840 1800 2000 1960 1920 1880 1840 1800
Year CE Year CE Year CE
—— HBIE-Triene = - = PPSO, oo - - Di —— PIPSO,, P,IPSO,, - C - B - D
A |
! 15— —1
Q> - () Q=
cQ % e ST 2
o8 = o8 =
o o
= F 7o 2 £0 1+ F 7o
[} os $ g I o6 @
W 02— - = w Wo,,_ | r =
o2 1 —0.4 o o o2 —04 0
30 s z 23 1 s
Loz — Loz
S 250 — — 150 5 3 250 — — 150
25 200 Lios0 2T 530 5020 — 120 5Q
58200 2059 58 58 $520 12058
& 150 — —90 %I— 2 %n— 2 150 —| —90 .3»—
o i - i o | -
2 100 Feo 8 2o S g 100 —| Feo 2
9o 7 L =0 o o Lo oD T [ o
82 s0 388 8% 88 88 50— 0 58
@ 0 —I o @ @ o —I Lo
08— 08—
2 2 0.6 2 8 06—
23 23
2@ 04 28 04
o’ a’ 0.2 [~ 6000 _ _ o’ a” 0.2 6000 _
o F5000 8Q oo o0 5000 8
4000 & O 20 4000 2O
E i B F E i
— 3000 gr 4000 37 — 3000 g.‘
250 2000 £ 2 250 — 200 £ 250 — 2000 £ 2
2 9200 1000 8§ & §§2007 100 8% 2 G200 1000 § &
£ F 150 — $F o0 0 & F 150 —o
SR ex 3zml Aamie. [3g
Do .| 25 80 ? o 25 9Q o .| 259G
@ 50 -20 20 Qs 10 2080 ad 50 [-20 20
o i ol o F 0 @
15 © - 15 8 - 15 O -
1o ED 10 ED Hwo E2
lLs 82 22 s 82
a3 5 83 a3
T ‘ TTT ‘ TTT ‘ TTT ‘ TTT ‘ TTT ‘ T \70 T ‘ TTT ‘ TTT ‘ TTT ‘ TTT ‘ TTT ‘ 1 0 T ‘ TTT ‘ TTT ‘ TTT ‘ TTT ‘ TTT ‘ T \70
2000 1960 1920 1880 1840 1800 2000 1960 1920 1880 1840 1800 2000 1960 1920 1880 1840 1800
Year CE Year CE Year CE
[— HBIE-Triene - PJIPSO,, ~ — Brassicasterol  ----- Di —— PyIPSO,;, —— P,IPSO,;,  —# C: A B -& D ]




S4: The normalized biomarker IPSO;s and HBI Z-triene from eastern AP (MTC38A) and western AP (MTC18A)
(Barbara et al., 2013) compared to biomarker records from this study. High biomarker concentrations are evident in
all records since 1930, or later, pointing to a shift towards an environment with dynamic sea ice seasons supporting

higher primary production. Vertical grey bars denote the stratigraphic units A to D.
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S5: Additional numerical model data from spring sea ice thickness (mSSIT, 10 year running mean) and surface air

temperature (mSAT, 10 year running mean) from all three core sites. Vertical grey bars denote the stratigraphic units

A to D.
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