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Supplementary Figure 1 | Time-series forcings used to drive the experimental
ensemble. a: sea-level curves from Refs 1 (blue), 2 (yellow), and 3 (red), and b: ocean-
temperature trends from a global benthic 6'®0 stack? (green), the Southern-Ocean benthic
60 record from Ocean Drilling Program (ODP) leg 181, site 1123 (Ref. 5, blue), and
two mid-depth (485-700 m) temperature trends from the LOVECLIM model, with (FWF,
red) and without (NFW, yellow) a prescribed Antarctic meltwater pulse from 14.4-12.4
ka BP (Ref 6). Vertical grey bands indicate timings of meltwater pulses 1A and 1B (Ref
2).
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Supplementary Figure 2 | Comparison of present-day grounded ice extent and
surface velocity. a: Interferometric Synthetic Aperture Radar-derived surface velocity”
and b: ensemble-mean modelled surface velocity (this study). Modelled ice volume is
within 2% of the value inferred from the latest compilation of ice thickness data®.
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Supplementary Figure 3 | Residual uplift simulated by our model ensemble.
Greatest rebound occurs in the Weddell and Ross embayments, whereas parts of East
Antarctica are characterised by slow subsidence. GPS-derived uplift measurements from
Ref. 9 also shown (colour-coded squares).



Supplementary Tables

Parameter Value Units
Domain resolution (z, y) 15 km
Ice grid resolution (z) 0.024 km
Bedrock grid resolution (z) 0.1 km
Run length 50000 year
Spatial output interval 100 year
Timeseries output interval 1 year
Air temperature lapse rate  0.0075 ‘m~!
Palaeprecipitation exponent 0.068 -
SIA enhancement 2.85 -
SSA enhancement 0.7 -
Till porewater fraction 0.8 -
Density of lithosphere 3300 kg m~3
Flexural rigidity 5x10% Nm
Viscosity of mantle 1x10% Pa s

Supplementary Table 1 | Parameter values used for the suite of model runs that best
fit the empirical constraints.



Ice Core Lon (°E) Lat (°S) LGM change Method of inference Source

EPICA DML 0 75.00  -100 to +60 Modelling Ref. 10
Berkner Isl. -45.70 79.57 +1400 Modelling Ref. 11
WAIS Divide  -112.09 79.47 +200 Modelling Ref. 12
Byrd Station -119.52 80.02 +200 Modelling Ref. 13
Siple Dome -148.82 81.67 4200 to +400 Modelling Ref. 14
Roosevelt Isl.  -161.99 79.42 unknown - -

Taylor Dome 158.72 77.80 <+50 Geologic data Ref. 15
DOME F 39.70 77.32 -120 Modelling Ref. 16
Vostok 106.83 78.47 -100 Total gas Ref. 17
DOME C 123.00 75.00 -120 Modelling Ref. 16
Law Dome 112.82 66.78 +136 to +335 Total gas Ref. 18
Talos Dome 159.18 72.82 unknown - -

Supplementary Table 2 | Ice cores used as model constraints, showing relative changes
at LGM and basis of inference.
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