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Observations on basal crevasses and sticky patches

Basal crevasses Sticky patches (sticky spots)
« Radar profile * |nversion
« Borehole experiments * |cequakes
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What determines the propagation of basal crevasses?

« Basal water pressure

« Hypothesis: sticky patch (excess shear stress on the ice-bed interface)

No sticky patches With a sticky patch
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Model Setup

Nondimensional parameters:

Assumption: _ , _ Duw
- Flotation fracton /= pigH
A hydrofracture on the downstream ZW
. . I __
end of the sticky patch + Sticky-patch size W' =5
* Force balance in x-direction « Excess shear stress AT = P'Ag;f
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Results: Stress around a mode-I| crack

Stress caused by the sticky patch

 (a) Horizontal tension on the downstream end

* (b) Excess shear stress localised around the patch
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Results: Exploration on the stable crack length

« Maximum stable crack length controlled by dimensionless patch size W'’ and

dimensionless excess shear stress AT’
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Curved paths of cracks

Results

- — == Principal stress trajectories
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Conclusions

« Sticky patches can produce tension and shear stress, promoting the

propagation of basal hydrofractures.

« Small patches produce curved cracks.

« Large patches produce vertical cracks.

« Future work includes viscoelastic rheology and hydrofractures near

the grounding line, which may also undergo shear stress




Additional slide 1

« Potential application to real cases (Thwaites Glacier)

 Patch size % ~ 10

« Excess shear stress
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Additional slide 2
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