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COMPREHENSIVE OBSERVATION SYSTEM AT OLD IKUNO MINE
FOR EARTHQUAKE PREDICTION

By Hiroshi OcasawARA, Kunio FuyMoRl, Naoji Koizumi, Satoshi FUJIWARA,
Setsurou Nakao, Kinya NisHicaml, Keisuke TANIGUCHI, Shigeaki OTSUKA,
Norio Hirano, Ryohei NisHiDA and Yoshihisa Tio

Synopsis

Using tunnels and shafts in Ikuno mine, which was closed in 1974, we started in 1987 to observe
seismic events and temporal change of 1) electric self-potential, 2) apparent resistivity, 3)
underground water level, 4) water seepage from tunnel wall and 5) 7 ray intensity. The main pur-
pose of our comprehensive observation is to discuss correlation between the observed data in such a
stable circumstance as that without excavation, taking account of the continuous observation of crustal
movement which have been carried out before the mine was closed. Since all tunnels and shafts below
the underground water table filled up with water now, we expect to catch any behavior of rock body in
response to any change of underground water and also any preseismic or postseismic effect. From the
observation of about five years, we found that the seismic events (S-P time <0.3 s; M<0) still occur
even now in the vicinity of mine. From our preliminary analysis, the secular change of electric self-
potential seems to correlate to the activity of the seismic event in the mine.
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Fig. 1. Location of Ikuno mine (O) and Seismicity in and around Ikuno mine (after
Kishimoto and Oike (1985)!?).
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Fig. 2. (a) Active faults in the vicinity of Ikuno mine!®., Thick lines represent the most active faults
in the first or second certainty class. (b) Epicentral map in the vicinity of Ikuno mine in the
period after the activity of water-induced earthquake (1976-1986) (supplied by Tottori
Microearthquake Observatory, Disaster Prevention Research Institute, Kyoto University).
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Fig. 5. Schematics showing three-dimensional relationship of location between observa-
tion points and tunnels or shalts.
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Fig. 6. Results obtained by comprehensive
observation (1987-1990).
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Fig. 7. Block diagrams of data aquisition system of earthquakes.
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Fig. 10. (a) Number of observed earthquakes versus S-P time. Earthquakes with S~P time less
than 0.5 s are shaded. (b) Number of observed earthquakes versus Mantitude. Earth-
quakes with S-P time less than 0.5s are shaded.
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