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Figure DR1. The corrugated furrows in central Pine Island Bay Trough and the iceberg plow
ridges viewed from different directions.
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Figure DR2. Map showing locations of the side-scan sonar tracks with representative line
segments shown in Figure 3S and the multibeam image shown in Figure 4S.



Figure DR3. Side-scan sonar records from the JOIDES Basin in western Ross Sea showing
cross cutting iceberg furrows with corrugation ridges on the outer shelf (a), near parallel
corrugated furrows on the mid-shelf (b), and corrugation ridges similar to those in Pine
Island Bay further proximal to the ice margin (¢). Figure 2S shows the locations of the
segments in a-c. This sequence of side-scan images illustrate how an armada of grounded,
tightly clustered mega-bergs eventually further disintegrate to individual icebergs on the outer
margin that form corrugation ridges in their trails due to tidal movement.
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Figure DR4. Corrugated furrows in the eastern Ross Sea imaged with the multibeam system
on icebreaker Oden during the OSO0910 expedition. These features have similar dimensions
to those mapped in Pine Island Trough, although ridges are oriented close to 45° relative to
the MSGL.



Table DR1. Considered Landforms and formation models for corrugation ridges.

Considered Landform

Morphological description

Formation model

Key References

Comment in relation to corrugation ridges (CR)

De Geer moraines

Ridges transverse to glacial
flow, typically c. 30 m wide, 1-
3 m (up to 7 m) high, crests
50-200 m apart.

Subglacial sediment
advection at the ice
margin during
annual to sub-annual
halts in grounding
line retreat.

Todd et al (2007); Lindén &
Méller (2005)

Similar ridge height and spacing as CR, but not nearly as
regular. De Geer moraines are clearly separated, pseudo-
linear or gently sinusoidal from above, while CR are
characterized by sharp kinks. De Geer moraines are not
confined to furrows or iceberg plowmarks, instead they
are depositional features overprinting landforms
indicating ice flow.

Rogen moraines

Continuous (“wavy”) ridges
transverse to glacial flow ,
typically c. 150-300 m wide,
10-30 m high, crests 300-1200
m apart.

No consensus.
Model (“BRIE”):
naturally arising
instability in coupled
ice and till flow.

Stokes et al. (2008);
Dunlop et al., (2008);
Hattestrand and Kleman
(1999)

Are often associated with MSGL. Generally much larger,
and much less regular in pattern than CR.

Current induced
bedforms (sand
waves, mega ripples)

Sub-parallel, sharp-crested
wavy ridges, typically c. 1-500
m wide, 0.1-10 m high, crests
1-500 m apart.

Sediment
remobilization by
current activity,
often tidal

van Dijk et al. (2008); Amos
and King (1984); McCave
(1971)

Requires medium-fine grained relatively well sorted bed
material, which is entirely lacking in the CR areas that, on
the contrary, are characterized by unsorted diamicton and
poorly sorted glacimarine sediments. Can be highly
regular in transect, but are not as continuous as CR along
ridges. Always pseudo-linear or gently sinusoidal from
above, while CR are characterized by sharp kinks.

Small transverse
ridges

Network of sub-parallel ridges,
transverse to glacial flow,
typically c. 100-200 m wide, 2-
5 m high, and crests 100- 250
m apart.

Annual ice push
during minor winter
re-advance of
grounded ice margin

Dowdeswell et al., (2008a);
Ottesen et al. (2008);
Boulton et al. (1996)

Much more irregular than CR, which do not form
networks. AUV-swath data suggests that marine glacier
undersides are highly irregular (Dowdeswell et al., 2008b).

Corrugation moraines

Regularly spaced ridges, 2-5 m
high, crests 0.7 to 1 1 km apart

Annual features.

Shipp et al. (1999)

Much larger wave length and occur on sloping sea floor
(200 m depth range).
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C-14 dating from Pine Island Bay

Table DR2. Radiocarbon constraints on West Antarctic Ice Sheet retreat following the Last Glacial Maximum (LGM) in Pine Island Bay.
Compiled uncorrected and calibrated radiocarbon ages representing minimum estimates of glacial retreat.

Core Material Water Sample Conventional /- Calibrated®
Expedition® D" Lab ID Dated® Depth Latitude Longitude Depth 14C age (yr 1) R (yr) age (cal yr 26"
(m) Interval (cm) PB) y BP)
i, - From To
0S00910 KC19 LuS9037 Foraminifera 782 -73.1285 -106.9688 90 92 11775 100 1297 12296.5 3275
0S00910 KC23 Lus9038 Foraminifera 660 -72.8923 -106.9243 20 22 11170 110 1297 11411 355

Notes: *0S00910: Oden Southern Ocean 2009-2010;” KC: Kasten Core; ©N. Pachyderma; ¢ Reservoir age for Antarctic marine
carbonates estimated as 1297 + 70 (Berkman and Forman, 1996). Delta R=897+-70. This reservoir correction is based on closest possible
calibration point; ® Calibrated using CALIB program v. 6.0 (Stuiver et al. 1998) with Marine09 curve. Ages reported in calendar years before
present (cal yr BP). " Calibrated sigma age range using CALIB v 6.0
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