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Numerical experiments on migration of a shear-localized zone incorporating chemical reactions in a
fault zone induced by frictional heating during seismic slip
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Frictional heating during seismic slip can induce chemical reactions in a fault zone. Platt et al. (2015) demonstrated
through numerical modeling that thermal decomposition of minerals can supply additional fluid to a system, change
pore-fluid pressure, and affect strain localization. Further numerical experiments by Platt et al. (2014) and Rice et
al. (2015) employing longer slip duration showed the occurrence of migration of a shear-localized zone. Although
this behavior was attributed to fluid diffusion and depletion of reactant, detailed mechanisms have not been examined.
In this study, we developed a code that reproduces the modeling results consistent with those of Platt et al. (2015).
We reconfirmed the migration behavior of a shear-localized zone, which can be attributed to the growth of numerical
error during calculations. Spatially heterogeneous initial conditions result in physically sound migration of a shear-

localized zone, allowing us to obtain a unique solution that can be regarded as an approximation of the analytical

solution for this problem.
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