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Key Questions

Localized shear 1n the lower crust?

What 1s the mechanism of shear localization in the
lower crust?

What is the geometry of the downward extension of
the fault in the lower crust?

How stress accumulation take place dueto dlip in the
downward extension of the fault in the lower crust?

Does the dlip in the downward extension of the fault
In the lower crust accelerate before large earthquakes?
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(@) A two-dimensional resistivity model and the seismicity along the profile. The resistivity
model used TM mode only where electric field is across the assumed strike direction of
N30°E. Altitude of the sites and geological belts are also shown. (b) Seismic tomography
result over the Japan Alps, ssmplified from Matsubara et a. (2000).
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Nagamachi-Rifu Fault

Reverse Fault
Length 20km
Slip Rtae: 0.7m/1000

Expected Magnitude: 7.0
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Target active fault: Nagamachi-Rifu fault

Approach:

Reflection survey with vibrator and explosions
Seismic array analysis

Reflectors from eartquakes
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Deep Extension of the Nagamachi-Rifu Fault
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Geological Studies on Exhumed Shear Zone

Geological studies on exhumed shear zones:

The Hatagawa fault zone, NE Japan
The southern part of the Itoigawa-Shizuoka tectonic line, Central Japan

Geology of the Hatagwa fault zone;
Fault rocks derived mostly from Cretaceous granitoids
The granitoids intruded in the relatively shallow level (5to 10 km depth)

The main cataclasite zone, which is considered to be the core of the Hatagawa Fault Zone, extends continuously in
an N-Sdirection and has awidth of about 100m.

Mylonite zones with a sinistral sense of shear partially surround the cataclasite zone and have a maximum width of 1
km (Shigematsu and Y amagishi, 2002).

Small-scale shear zones, with widths ranging from a few mm to a few meters, are distributed in the surrounding
granitoids (Shigematsu, 1999; Shigematsu and Tanaka, 2000; Takagi et al., 2000).

Deformation structure is well preserved in these small shear zones and pseudotachylyte bands sometimes occur
(Kubo and Takagi, 1997).

Plastic deformation and brittle defor mation ar e often closely associated in the shear zones (Takagi et al., 2000;
Shigematsu et al., submitted).

The deformation conditions are estimated to be 260 to 310°C for the mylonite with microstructure A and 310 to
450°C for the mylonite with microstructure B based on the two feldspar thermometry (Shigematsu and
Y amagishi, 2002).
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Summary of the 1st stage

1. Field Observations
Downward extension
Localization of shear in the fault zone

2. Mechanism: Water (MT, Field, Experiment)
small grain size...

3. Geological Studies on Exhumed Shear Zones

Plastic deformation and brittle deformation are often closely associated in the
shear zones

Shear localization

4. Evidence of dlip by GPS observation



2nd Stage

1. Specity the shear |ocalization mechanism
2. Deep extension: more deeper part

3. Acceleration mechanism

4. Integration



