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After successful drilling crossing the Chelungpu fault, which had a large displacement
during the 1999 Chi-Chi, Taiwan, earthquake (Mw?7.6), a state-of-the-art 7 level
seismometer was installed in the borehole. The 7-level borehole seismometers (TCDP
7-level BHS) were placed crossing the fault zone with three seismometers in the
hanging wall, and footwall, respectively, and one seismometer close to the slip zone
related to the 1999 Chi-Chi earthquake. The high resolution of TCDP 7-level BHS
recorded several different types of events. A significant feature is the observation of
three repeating events in 10 sec with almost identical waveforms in S-waves. The
travel time differences of S-wave to P-wave (ts-tp) are 1.60sec, 1.57 sec and 1.38 sec,
respectively, for the three events, suggesting a possible propagating crack. The
waveform simulations of the observed repeating events with harmonic wave trains
after S-wave suggest these events were probably from the fault zone, which is about
190m below the major slip zone. Another observed feature is a pulse like wave, which
have an apparent velocity of about P-wave velocity (4km/sec), was observed in TCDP
7-level BHS. No S-waves were observed in this event. Whether this event is an
association of a new open crack after high pressure Fluid Injection Test (FIT) was
examined. With the high resolution TCDP 7-level BHS and FIT in an active fault
zone, we try to construct a physical model for the nucleation and rupture behavior

within the fault zone.
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4. Temperature-dependence of pressure solution in shales of the Shimanto

accretionary complex
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We estimate activation energy of pressure solution deformation
development in shales of the Shimanto belt in southeastern Shikoku using Arrhenius
diagrams (reaction rate vs 1/T). Estimated activation energy for type Il melange (Hi)
is about 18 kJ/mol and that for coherent type (Hc) is 45 kJ/mol. The values obtained
here are lower than previously reported Hs (60 — 80 kJ/molK) and Hp (15 — 30
kJ/molK) (e.g. Rimstidt and Barnes, 1980; Nakashima, 1995). We propose a
hypothesis for low activation energy that pressure solution deformations are enhanced

both by chemical and mechanical effects such as clay minerals and shear deformation.



Generally matured fault zones contain large amount of clay minerals in gouge zone.
Pressure solution deformation may be more enhanced in more matured fault zone by
both effects.



