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Persistent inelastic deformation in Central Japan before and after the Tohoku-Oki
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OAngela Meneses (D2)

We analyze GPS data before and after the occurrence of the Great Tohoku earthquake (M 9.0)
on March 11th, 2011, focusing on the response at the far field in the Niigata Kobe Tectonic Zone
(NKTZ), a well-known E-W contraction region on the eastern margin of the Japan Sea before the
quake (Sagiya et al., 2000). Suppose the observed crustal strain is a sum of elastic and inelastic
part, each component responds in a different manner to the displacements caused by outer
sources, such as the Tohoku-oki earthquake. Thus, through the comparison of the preseismic and
postseismic deformation patterns, we tried to differentiate elastic and inelastic contribution in
the strain data calculated from GPS sites from GEONET. Wavelength decomposition of the
strain rate on the E-W direction shows that the long-wavelength pattern changed from
preseismic E-W contraction to postseismic E-W extension, representing a simple elastic response
to plate interaction at the Japan Trench. On the other hand, we found that the short wavelength
patterns show localized contraction zone (~60nanostrain/yr) around northern NKTZ before and
after the Tohoku-oki earthquake. Inelastic behavior can be a persistent feature before and after
the quake since the coseismic stress change in the far field is considered to be too small to change
the regional stress that drives the inelastic process (Yoshida et al., 2012). Thus, we suggest the
localized deformation in Northern NKTZ represents inelastic deformation in the area related to
an aseismic fault slip on the crust driven by the regional stress field.

Shear strain concentration mechanism in the lower crust below an intraplate strike slip fault
based on rheological laws of rocks
OXuelei Zhang (M2)

The existence of the shear zone in the lower crust under interplate strike slip faults has been
suggest and explained by many studies, however, there are few studies for intraplate strike slip
faults. To understand the structural characteristics in the lower crust and its temporal evolution
in a geological time scale, we conduct a 2-D numerical experiment on the intraplate strike slip
fault.

We consider a thermo-mechanical model in this study and solve the heat flow equation and
stress equilibrium equation simultaneously in a 2-D space perpendicular to the fault plane. As
for physical mechanisms for shear strain concentration in the lower crust, we consider frictional
and shear heating, grain size reduction, and power law creep. The weakening effect of fluid is
modeled with water fugacity.

As a result of shear strain concentration, grain size may vary from one place to another
through various processes. Comparison of different cases shows that the grain size of the lower
crust is probably determined by the balance of strain rates in diffusion and dislocation creep. Our
model suggests that water 1s of importance in making the lower crust weak enough to deform
plastically and for intraplate strike slip fault, shear zone is produced by the stress dependent
nonlinear rheology and shear and frictional heating has negligible effect on the deformation of
the shear zone.

1944 R TN 1946 455508 b T 7 HIRIZ & DRSS B~ DR EEE DR E
OXEHEHE (M2)
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