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The March 11, 2011 Tohoku-oki earthquake (Mw9.0) is supposed to have fault rupture extending to the shallow part of subduc-
tion zone at the Japan Trench. Various inversion analyses by using, for example, geodetic, teleseismic body waves, strong ground
motion or tsunami waveform, show large displacement near the trench axis.Moreover, bathymetric comparison between before
and after the earthquake clearly demonstrated that the seafloor on outermost landward slope moved ˜50 m east-southeastward to
the trench and uplifted ˜7 to 10 m. Although the mechanism of such fault rupture is not clear, revisiting the structure, deformation
and friction properties at the base of the forearc will be key to elucidate this important issue.

Based on bathymetric and seismic reflection data (e.g., angle of slope, dip angle of the subducting plate) and physical states
of the wedge and plate boundary (e.g., normal stress, fluid pressure, shear stress and coefficient of friction), Kimura et al. (2012)
suggested that middle slope and lower slope of the Japan Trench is in a critical state. Dynamic Critical taper theory proposed by
Wang and Hu (2006) improved the Mohr?Coulomb theory to show how stress state changes in terms of seismic cycle. Although
the shape of the wedge in the Japan trench is consistent with this theory, stress transition in the shallow region of the trench
should be reconsidered.

Because of along-trench variability in the bathymetry and the direction of plate convergence, it is very useful to reconsider
relation of taper angle and the friction of the plate boundary at several profiles along the Japan Trench.

In this study, based on Kimura et al. (2012), we used a bathymetric data taken before the Tohoku-oki earthquake and re-
examined the relationship between the taper angle and friction of plate boundary in shallow part of the Japan Trench. First, we
divided the trench into three segments from south to north, and chose five seismic survey lines from each area, focusing on a
specific range from the trench to the splay fault (˜ 20km). By applying the Critical taper theory to the individual cross-section,
and based on the assumption that splay fault behaves as a backstop, we discuss stress balance between the interior and base of the
wedge, fluid pressure ratio, and effective friction coefficient of the plate boundary.Dip angle of the subducting plate is obtained
from images by seismic reflectance surveys, and by studying a broad range in the Japan Trench, we determine the deformation
process in the shallow part of the trench.
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