Interfacial stresses at the grounding
line of the Whillans Ice Plain control
the initial stick-slip rupture speed

Jake Walter!
With
Slawek Tulaczyk?, Emily Brodsky?, llya Svelitzky?3, Jay Fineberg3, Sasha Carter”

lInstitute for Geophysics, University of Texas at AHstin

— e ~

D B O 5 © 1 pre—————

1N AT lLar



Qutline

Whillans Ice Plain, West Antarctica

stick-slip events

Interesting behavior when they start near the
grounding line

Small-scale friction experiments
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Analogous to Large Earthquakes

2011 Tohoku Earthquake
(Yue and Lay, 2011)
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(Moreno et al., 2010)

% Epicenter location
* Model grid
e Available stations

® Selected stations

74° W W 72°W 71°W

displacement 5 (m)

Trench

144°



Discrete zones of varying frictional properties
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Rupture Speed
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V, = rupture speed
J = shear wave speed
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Chance to collect more data
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Whillans Ice Plain, West Antarctica observations

. Variable rupture speeds for different events
(~ranging by factor of two)

. Variable rupture speed along rupture path

. Some correspondence between fast rupture
and interfacial stresses



=0-p, Note: Not drawn to scale

(}__r

n

Laboratory loading
conditions during
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* Local speed within initial 10-20 mm
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What we learn about frictional stick-slip, in general:

. No characteristic failure threshold

. Interfacial loading “steers” rupture at local
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Questions?
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