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What have recent collapses told us about ice shelf processes?
“climate induced mechanical instability”

Larsen B; pre-collapse  Van der Veen, 2007 MacAyeal and others, 2003 Larsen B; post-collapse

Pre-conditioning of the ice shelf:

a) Thinning (firn densification, basal melt)
b) Ability to support surface melt ponds

c) Reduced backstress from shear margins
d) Surface and/or basal crevassing and rifting
e) Reduced marine ice accretion/weakened suture zones




NASA IceBridge ATM surface elevation (2009)




Stable surface features of Larsen C
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Spacing: 0.54 to 2.04
km, mean of 1.2 km

Height: 69 to 130 m, 24
to 43% of ice thickness

Width: ~120 m at end
of transect



Khazendar and Jenkins, 2003



Longitudinal Strain Rate (yr?)

Churchill Peninsula

Strain rates derived from InSAR surface velocity, speckle tracking on ALOS PALSAR 2008
data. E. Rignot, 2011






Geoeye V2 m;
2010

500 m




TIME [ns]

100

200

300

400

500

600

700

800

900

1000

1100

1200

Surface crevassing at crests of surface undulations
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Timing/Mechanism?

-same time/stress as for basal
crevasses

-bending stress induced by
troughs—> hydrostatic
compensation of basal
crevasses




Holland and others, 2011

Khazendar and others, 2011






Crevassing of the Larsen C ice shelf:
Implications for ice shelf stability

Thanks to British Antarctic Survey for excellent field support; P. Morin and PGC
for high resolution imagery; L. Padman for providing CATS2008a tide model; P.
Holland for providing marine ice bands; W. Krabill and IceBridge/NSIDC for
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