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Figure S1: Sea ice extent in the studied area, satellite data from NASA worldview for 2021. Blue
triangles indicate the locations of the two studied long core, pink circles indicate the location of the
surface sediments used for calibration.
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Figure S2: Water column parameters recorded during the expedition in September 2021. (a) for St484
close to PCB09 (on the shelf break) and (b) PCB11 on the outer shelf. The water massed are defined
following (Matsuoka et al., 2012).
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Figure S3 Tie-points and radiocarbon ages from 27JPC and 15JPC (Keigwin et al., 2018) in

comparison to PCB09.
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Figure S4: Regional calibration of the salinity proxy with (a) location of the studied surface sediments
Beaufort Sea, this study, Kara and Laptev Sea from (Sachs et al., 2018) and Baffin Bay from (Allan et
al., 2023), and (b) 6°H of Cis:o fatty acid using Beaufort Sea surface sediments from this study (blue
triangles), Baffin Bay (grey circles, Allan et al., 2023) and the Siberian shelf (red squares and red

crosses, Sachs et al., 2018) .



(a) 10.0 12
G (b) _
O 75 ?)
g s
0 50 Core -
7] 0
= Rt
5 25 T
> Q
W oo ¥ 3
25 2
o 3000 6000 9000 12000 ) 3000 6000 9000 12600
(c) - Age (ka) Age (ka)
w0 + PCBO9
o £ 4 PCBO0S MmC
qﬂ'!’ 15 & PCB11
£ O
[ =]
c®
g = 10
o <=
S8
U Eos
9]
]
0 3000 6000 9000 12000
Age (ka)

Figure S5 Sea surface temperature (SST) reconstructions using (a) TEX-OH and (b) RI-OH’ and the
calibrations of (Varma et al., 2024) in cores PCB11 and PCB09 and (c) Crenarchaeol concentration.



Figure S6: Pictures of foraminifera sieved from PCB09 under the stereoscopic microscope. a) PCB09-
S2-30-31cm has abundant sandy detrital clasts with fragmented and sparse foraminifera shells. b)
Sample PCB09-S4-0-1cm contains gray mud aggregates with abundant foraminifera shells. The scale
bar represents 400 pm.
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Figure S7: Comparison of glabal sea level (Lambeck et al., 2014) and the relative sea-level curve for
the outer Beaufort Shelf predicted by ICE 6G-C (Peltier et al., 2015). The lowered ICE6G-C sea level
on the outer shelf arises due to glaciostatic influences.
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