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Fig. 1 Framework for modeling deformation and fault development in the island arc crust and uppermost mantle.
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Fig. 2 Locations of active faults' and topography of the study area in northeastern Japan. YBT: Yokote-bonchi-
toen fault zone; KTS: Kitakami-teichi-seien fault zone; KT: Kitayuri fault zone; SHT: Shonai-heiya-
toen fault zone. A white star and small dots respectively indicate the epicenter of the 2008 Iwate-Miyagi
inland earthquake and its aftershocks (Japan Meteorological Agency) . Open circles indicate epicenters of
historical large earthquakes ') Small and large open triangles respectively indicate Quaternary volcanoes
and active volcanoes ' . The black curved dashed lines indicate the hot fingers (upwelling regions) "
The white rectangle indicates the area of the 3D model shown in Fig. 3.
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Fig. 3.  (a) 3D model of the crust and boundary conditions . The model area corresponds to the white rectangle

in Fig. 2. We applied a velocity to the right of the model. At the base of the crust, we set boundary
conditions that enable free horizontal displacement. At the sides of the model (y = 0 and 160 km) , the
displacement is fixed for the y-direction but is allowed to slip for the x- and z-directions. (b) Assumed
distribution of geothermal gradient ? . In northern and southern volcanic areas, the geothermal gradient
reaches higher values. There are local high temperature anomalies caused by volcanoes.
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Fig. 4 Results of 3D modeling after 7.5 X 10° years . Horizontal cross sections of equivalent plastic strain
for the deviatoric components of plastic strain at depths of 0 km (a) and 7.5 km (b) . (c¢) Vertical cross
sections of equivalent total strain for the deviatoric components of total strain along A, B, and C.
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