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Abstract

The Hyogo-ken Nanbu earthquake (1995. 1, Mjua =7.2) activated the Nojima fault in the northern part of
Awaji Island, Southwest Japan and surface rupture appeared along more than 10km. After the earthquake,
the Hirabayashi NIED borehole was drilled penetrating through the fault zone to a depth of 1,838m from a
point about 302m SE from the surface trace of the Nojima fault. In-situ measurements and experiments were
performed to explore the physical, chemical and geological state of the fault zone just after the earthquake.
At the same time, cores were collected continuously from 1,00lm to 1,838m depth with an almost 100%
recovery rate. Cores are all granitic rocks including intrusive rocks in spots and remarkably fractured zones
consisting of cataclastic rocks at three depths around 1,140m, 1,300m and 1,800m. We observed polished pieces
and thin sections of cores in the fracture zone around 1,800m depth and investigated the distribution of fault
related rocks based on qualitative indices of pulverization/deformation and alteration (as for other fracture
zones, see Kobayashi ef al. (1998, 1999, 2001) and Tanaka et al. (2001)). Four kinds of fault related rocks,
weakly pulverized/deformed and altered rock, fault breccia, fault gouge and altered rock were observed. We
recognized three intense fracture zones (IFZ) sandwiched by weakly pulverized/deformed and altered rocks.
IFZ consists of fault breccia and fault gouge where host rock experienced remarkable pulverization and
alteration and calcite veins intrude cemented fragments and matrix. This is important information on the
precise structure of fault planes and the kinetics of fault slips relating to previous earthquakes.
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Fig. 1 The site location of the Hirabayashi NIED
borehole. The star indicates the epicenter of
the 1995 Hyogo-ken Nanbu earthquake.
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Fig. 2 Geological map in the vicinity of the
Hirabayashi NIED borehole.
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lithological column as determined from cores.
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Fig. 4 Photographs of cores in the fracture zone at a depth of 1,800m. Collected cores are set in
core boxes of 1m width with 5 columns.
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Fig. 5 Distribution of fault rocks in the fracture zone around a depth of 1,800m. Two figures in
the column are qualitative indices representing pulverization/deformation and alteration.
Characters a, b, ¢, d, e, and f besides the column indicate sites of polished pieces and thin
sections in Fig. 6 and Fig. 7. Intense fracture zones (IFZ) are recognized at 3 places where
fault breccia and/or fault gouge are sandwiched by weakly pulverized/deformed and
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Fig. 6 Polished pieces of fault rocks in the fracture zone around 1,800m depth. a and b: weakly
pulverized/deformed and altered rock, b: fault breccia, ¢ and d: fault gouge, f: altered
rock. Scale shows 2.5cm length.
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Fig. 7 Thin sections (under crossed polars) of fault rocks in the fracture zone around 1,800m
depth. a and b: weakly pulverized/deformed and altered rock, b : fault breccia, c and d:

fault gouge, f: altered rock.
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