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Inland earthquake occurrence is thought to be strongly influenced by the heterogeneous structure in the
upper crust. In particular, the pore pressure distribution will play an important role in the earthquake
generation process. In this study, we investigate the relation between the heterogeneous structure and
the seismic activity in the backbone range of the NE Japan.

The Ilwate-Miyagi Inland earthquake (Mj 7.2) occurred in this area on June 14, 2008. The source region of
this large earthquake is located in the strain concentration zone in the backbone range, where many
calderas exist (Miura et al., 2002; Yoshida et al., 2005). According to Terakawa and Matsu'ura (2010), this
area is located in a reverse fault type stress field of E-W compression, and this large earthquake is also of
E-W compressional reverse fault type. However, many N-S compressional reverse fault type earthquakes
also occurred as aftershocks of this large shallow earthquake (Yoshida et al., 2014). Such strange
aftershocks are concentrated in a region much narrower than N-S compressional stress field expected
from the source model of the main shock estimated by linuma et al. (2009), which indicates that the
distribution of the strange earthquakes is also controlled by the distribution of weak zones.

If the weak zone corresponds to a high pore pressure region, Vp/Vs is expected to be higher in the region.
In order to verify the hypothesis that the distribution of the N-S compressional reverse fault type
aftershocks is controlled by the high pore pressure, we estimated Vp/Vs distribution using the method
proposed by Lin and Shearer (2007).

As a result, Vp/Vs is found to be less than 1.70 in most of the aftershock area. And it turned out that the
N-S compressional aftershocks are distributed in a region where Vp/Vs is higher than 1.70 and N-S
compressional differential stress change caused by the main shock is larger than 8 MPa.

The Vp/Vs strongly depends on the mineral composition of the host rock and the rock is expected to
show Vp/Vs lower than 1.70 if it contains a lot of quartz (e.g., Holbrook et al.,1992; Christensen, 1996;
Yoshida et al., 2013). If the Vp/Vs of the host rock is less than 1.70, the regions with Vp/Vs higher than
1.70 probably correspond to the areas where crack-shaped fluid is distributed (Takei, 2002) and the
strength is expected lower there. Thus, the N-S compressional events were probably generated due to the
high pore pressure as well as the N-S compressional stress caused by the main shock.
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