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Extended DataFig. 5| Determination of the dip direction and angle of flat the flat surface (black) via linear regression. Colour scale matches that shown
surfaces. (a) Modal filtered, ice-free (rebounded) bed elevation of a flat surface. inpanel a. (c) The angle and azimuth of steepest descent of this plane were
Contour intervalis 50 m. (b) Fitting of a2D plane to all elevation points within extracted and used to compute the surface-averaged dip angle and dip direction.
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Extended Data Fig. 6 | Geological provinces around the East Antarctic margin.
(a) Map of first-order geological provinces*®*. Dashed lines mark boundaries
between the provinces. Purple stars mark the flat surface outcropsin the Bunger
Hills (BH) and Vestfold Hills (VH). Red line shows 16 RES profile segments used to
construct anear-continuous profile around the EAIS margin (Fig. 3).

Rebounded bed elevation [m]

(b-g) histograms of the rebounded bed elevations of the flat surfaces within
each of the geological provinces. For simplicity, the Vestfold Terrane and Prydz
Province have been grouped together (b) as have the Charcot Terrane and Knox
Rift/Bunger Hills (c). The modal and mean flat surface elevations for each
provinceare labelled, as is the standard deviation.
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Extended Data Fig. 7| Gaussian Mixture Model cluster analysis of the
flat surfaces. The morphology of each flat surface is quantified by its mean

rebounded (ice-free) elevation and median local relief. (a) One-component (k =1)
mixture model, (b) Two-component (k = 2) mixture model, (c) Three-component

(k =3) mixture model, (d) Four-component (k = 4) mixture model. Circles
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represent the 31flat surface fragments mapped in this study (colours correspond
to geological provinces; see Extended Data Fig. 6). Contours represent the
probability distribution of the Gaussian component(s) in each of the four mixture
models. BIC =Bayes Information Criterion; alower BIC indicates a better-fitting
model (see Methods).
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Extended Data Fig. 8 | Basal thermal state of the EAIS in George VLand basal temperatures derived from simulations of the present-day Antarctic
and Adélie Land. (a) Predicted basal thermal state along RES lines*. Colours Ice Sheet generated using the Ice-sheet and Sea-level System Model (ISSM)*~.
represent the probability of the basal ice being frozen (0) or thawed (1); the Temperatures are divided into four bins: (i) at the pressure melting point (PMP),
map shown is an aggregate of four different combinations of labelling and (ii) less than 2 °C below the PMP, (iii) between 2° and 5 °C below the PMP, and (iv)
radar processing™. White polygons mark the flat surfaces. (b) Predicted more than 5 °C below the PMP.
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Extended Data Table 1| Airborne radar survey details

Survey Operator(s) | Year(s) | Radar SAR Along- Vertical
system focussed | track resolution
sampling
rate
WISE- British 2005-06 | Polarimetric | Yes ~22 m ~8.4m
ISODYN | Antarctic radar
Survey / Airborne
Italian Science
Programma Instrument
Nazionale di (PASIN)
Ricerche in
Antartide
ICECAP University of | 2009—13 | Hi-Capability | No ~23m ~8m
Texas Airborne
Institute  for Radar
Geophysics Sounder
(HICARS) 1
and 2
CHINARE | Polar 2015- Functionally | No ~20m ~5.6m
Research Present [ similar to
Institute of HiCARS 2
China
Operation | NASA/ 2009-19 | Multichannel | Yes ~15m ~9.4m
IceBridge | Center for Coherent
Remote Radar Depth
Sensing and Sounder
Integrated (MCoRDS)
Systems

Characteristics of the airborne radar surveys and platforms from which bed elevation data used in this study were derived. Years show the total duration of the surveys; in some cases, the data
used in this study were from a subset of these years, depending on whether lines were flown over the region of interest.
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Extended Data Table 2 | Summary statistics for the 31 flat surfaces mapped around the East Antarctic margin

Surface Centroid X Centroid Y Area Mean bed Mean Median Skewness Dip angle Dip Mean ice Mean ice Geological
ID (EPSG:3031) (EPSG:3031) [km?] elevation rebounded Ioc_al of [degrees] direction thickness | surface provincezs’
[m] [m] [m.a.s.l] bed . relief [m] rebounded [degree_s 4 [m] speedso 29
elevation bed . cIockwn.se [myr
[m.a.s.l] elevation from grid
North]
1 2077910.05 585188.77 8661 142 399 92 -2.39 0.123 54.7 917 27.4 Prydz
2 2165160.37 488052.71 6923 86 360 97 -1.12 0.139 47.0 1010 26.1 Prydz
3 2216100.78 507261.11 215 72 225 71 0.30 0.626 24.8 452 31.1 Prydz
4 2314528.72 402461.96 16126 50 339 67 0.65 0.195 47.5 1047 18.6 Vestfold
5 2483608.28 141749.25 1793 -16 231 93 -0.05 0.452 71.6 777 56.4 Prydz
6 2495536.45 -52231.60 8489 -60 261 89 -0.21 0.113 80.1 1220 28.4 Prydz
7 2548199.36 -208415.47 1275 12 188 83 -0.65 0.400 112.7 617 24.7 Charcot
8 2536605.84 -324365.40 2004 139 337 128 0.19 0.189 731 777 276 Charcot
9 2504901.81 -394934.92 724 187 471 106 -0.05 0.399 70.7 547 45.8 Knox Rift
10 2517245.03 -604959.84 20917 55 266 89 -1.27 0.128 105.1 817 25.0 Wilkes
11 2372351.60 -997323.26 18169 145 352 94 -0.52 0.131 116.9 797 18.0 Wilkes
12 2296187.28 -866313.46 4622 -178 350 104 0.42 0.169 173.1 1312 394 W. Mawson
13 2106706.17 -903461.00 13544 -523 162 121 -0.27 0.150 187.7 2376 69.3 W. Mawson
14 1954512.95 -969549.29 28249 -546 266 102 -0.27 0.070 157.9 2780 19.4 W. Mawson
15 1938617.21 -1157682.28 47762 -376 339 125 -0.10 0.067 50.1 2420 23.8 W. Mawson
16 2075822.35 -1330927.27 19617 -1 283 133 -1.15 0.089 102.1 1405 36.4 W. Mawson
17 2075171.57 -1501150.48 1284 63 224 171 -1.74 0.244 193.2 704 27.2 W. Mawson
18 1922375.19 -1618699.66 3420 -156 158 102 -0.62 0.245 156.5 1112 91.0 E. Mawson
19 1862593.59 -1705199.62 10522 -29 317 153 -0.41 0.160 103.0 1355 14.3 E. Mawson
20 1812839.46 -1795055.87 3061 -72 264 185 -0.45 0.223 145.8 1107 54.1 E. Mawson
21 1749976.99 -1844133.30 6292 -99 237 161 -0.01 0.150 163.6 1270 58.1 E. Mawson
22 1651559.88 -1871574.58 13391 -23 366 116 0.13 0.177 149.2 1354 44.9 E. Mawson
23 1535417.85 -1963407.59 11007 8 274 100 0.29 0.111 164.8 1049 11.8 E. Mawson
24 1300495.53 -1745052.27 2970 -356 290 194 -0.49 0.146 2135 2328 16.9 E. Mawson
25 1363784.87 -1977622.30 6072 -81 17 148 -1.04 0.110 51.5 869 7.4 Ross
26 1188473.00 -1884122.79 5001 -341 121 158 -0.15 0.521 306.0 1744 20.3 Ross
27 1089433.17 -1658863.63 37232 -633 142 100 -0.62 0.051 300.9 2761 9.0 Ross
28 931786.64 -1754498.34 14122 -585 184 94 -0.02 0.047 105.8 2658 4.9 Ross
29 815803.63 -1663881.30 34546 -380 391 107 -0.25 0.035 97.8 2671 1.5 Ross
30 1206408.88 -2020855.64 674 237 414 97 -0.67 0.555 151.0 461 71 Ross
31 993306.07 -2088970.82 1413 36 169 152 -1.58 0.712 188.4 517 43.8 Ross

Spatial coordinates, surface areas and directional data are computed in the EPSG:3031 Antarctic Polar Stereographic projection. Elevations are in metres relative to global mean sea level
(m.a.s.L.). Surface IDs correspond to Extended Data Fig. 3; geological provinces are shown in Extended Data Fig. 6.
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