*

ALFRED-WEGENER-INSTITUT
HELMHOLTZ @ m, HELMHOLTZ-ZENTRUM FUR POLAR-
RESEARCH FOR GRAND CHALLENGES

UND MEERESFORSCHUNG

Klages JP, Hillenbrand C-D, Smith JA, Kuhn G, Graham AGC, Nitsche FO, Frederichs T, Arndt JE, Gebhardt
C, Zindler R, Uenzelmann-Neben G, Gohl K, Jernas PE, Wacker, L, and PS104 Shipboard Scientific Party

New detalls about the LGM extent and subsequent retreat of the West Antarctic I
Ice Sheet from the easternmost Amundsen Sea Embayment shelf

In recent years several previously undiscovered grounding-zone wedges (GZWs) have been described within the Cosgrove-Ab- ;F‘ig;' P~ f( O —— : ——
bot palaeo-ice stream trough (CAT; Fig. 1) on the easternmost Amundsen Sea Embayment shelf. These GZWs document both the || = . WA o

Last Glacial Maximum (LGM; 26.5-19 cal. ka BP) grounding-line extent and the subsequent episodic retreat within this trough that
neighbors the larger Pine Island-Thwaites trough to the west. Here we combine bathymetric, seismic, and geologic data showing
that 1) the grounding line in CAT did not reach the continental shelf break at any time during the last glacial period, and 2) a prom-
inent stacked GZW constructed from at least six individual wedges lying upon another was deposited 100 km upstream from the
LGM grounding-line position. The available data allow for calculating volumes for most of these individual GZWs and for the
entire stack. Sediment cores were recovered seawards from the outermost GZW in the trough (Fig. 2), and from the individual
wedges of the stacked GZW (Fig. 5) in order to define the LGM grounding-line extent, and provide minimum grounding-line retreat
ages for the respective positions on the stacked GZW. We present implications of a grounded-ice free outer shelf throughout the
last glacial period. Furthermore, we aim at assessing the significance of the grounding-line stillstand period recorded by the
stacked GZW in CAT for the timing of post-LGM retreat of the West Antarctic Ice Sheet from the Amundsen Sea Embayment shelf.
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Combined bathymetric, seismic, and sedimentologic data UG <59
reveal that sub-ice shelf/sub-sea ice to seasonal-open 9 _ o 03 Y N\
marine deposition (Figs. 3,4) persisted on the outer east- 10- = D
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ernmost Amundsen Sea Embayment shelf likely since the .. 1Q '
penultimate glacial maximum (marine isotope stage (MIS) |« ® | Ice TOHQUG
6; ~191-130 ka). At the same time, the grounding line ter- = = <53 Abet
minated south of the core locations (Fig. 2), marked by a = -{ =
distinct GZW ~100 km inland from the continental shelf — b T ] &= |Ce Shelf
edge. Grounded ice started to retreat from this ground- el Seninh I = b < <
ing-zone wedge just prior to 13.8 cal. ka BP. Thus, an area — 0] = iy
of ~6000 km must have been free of grounded ice likely 250 m |— | = Y3
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since MIS6. Therefore our data provides crucial new con- e By = ; (34-35 ka)
straints for the LGM West Antarctic Ice Sheet extent, and [ . — | 1 =
thus improves LGM reconstructions, calibrates models, 55 o - ‘3_ 4°: <—(4L,'i;)
and supports LGM benthic refugia research. Last intergla- : ) = : },
cial (MIS 5) Antarctic shelf sediments may well be present 7103 52.73, 7108 52.41, %
within the drape (Figs. 3a,4a), potentially answering the 103,W 23.195 103°"W 2.3'155 -2 Oploes >4 50—
question whether or not WAIS collapsed during MIS5. X X’ " sAPIs
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: | ® PS104_025-1//King Peninsula (Figs. 1,2), seven generations of over-
: ﬁg}g:—gggj lapping GZWs were mapped over about 40 km (Figs.
e PS104 028-1 |9,6) during RV Polarstern Exp. PS104 in early 2017.
e PS104_029-1 |First estimates of individual GZW volumes through
g PS104_030-1 | integration of the different geophysical datasets are
° Eg;gg—oooﬂq given in the inset box in Fig. 6. The base of the entire

stack was imaged by reflection seismics indicated by
the red line in Fig. 7. The data reveals a ~100 m thick-
ness for the entire stack. Additionally, we recovered
eight sediment cores, sampling most of the individual
GZWs within the stack, which may allow us to estab-
lish age constraints for each grounding-line retreat
s A episode (Figs. 5,6) but also for the entire stabilization
N period. Together with the estimated GZW volumes,
N\ the ages from sediment cores may also enable the
calculation of sediment flux rates at grounding lines,
which remain elusive for Antarctic shelf GZWs. This
knowledge will help refine available post-LGM retreat
chronologies for the Amundsen Sea Embayment,

G |Which, in turn, serve as a basis for validating and im- N 700 600 " 500 400 cbp 300 SE NNW 100 SSE
N\ proving ice-sheet models in an area where precise A Fig 7 PS104 028-1 il
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free of grounded ice throughout the las
glacial period. This knowledge refines LGM ice-sheet reconstructions and
adds to potential sites for glacial benthic shelf refugia. It further enables ef-
forts for retrieving Last Interglacial West Antarctic shelf sediments here.

2) Age constraints on calcareous microfossils in 8 sediment cores along the

stacked GZW will define halting periods for each wedge, and will reveal the

GZW volumina

~2.77 km3 for GZW7
~3.01 km3 for GZW6 i
~2.07 km3 for GZW5a & b|
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~1.35 km3 for GZW4 significance of the entire stack for the timing of post-LGM ice-sheet retreat.
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