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Slip spectrum
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Grain size -shear heating feedback
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Works in 1D

For a slab Iin simple shear
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But

M2Di: Concise and efficient MATLAB 2-D Stokes solvers using

in 2D?

the Finite Difference Method

Ludovic Rass’

, Thibault Duretz’, Yury Y. Podladchikov’, and Stefan M. Schmalholz’
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Simple shear setup

* rheology: viscoelastic

e dislocation creep, diffusion creep,
low temperature plasticity

* olivine creep parameters
60 km

//////////J/m ///ﬂ/////ﬂ?/m ////////////m ////////////%.u //////////l/m

10 km

i QI QI i Qe

© Authors. All rights reserved



Simple shear setup

» background temperature Tr~» = 900 K

* background strain rate g =2.5-107"° 1/s
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Shear zone initiation...
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... propagation ...
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... merging
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Same, but different variables

Stress focusing causes ductile rupture
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Continued propagation
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Largest velocities at merging
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Conclusions

* the combination of shear heating
and grain size reduction is
capable of

= creating a localised shear
Zzone

= result in significantly elevated
velocities

= causing a transition from
steady creep to aseismic slow

slip
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