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Synopsis

Preferred orientation surveys of telluric currents which are leaked from electric railways are car-
ried out around Obaku ground to estimate precise position of the Obaku fault which is covered with
sedimentary layers. The method is based on some characteristics of leaking currents which tend to
flow with preferred orientations depending upon electrical resistivity structures beneath observation
sites. The result shows the fault line is not clearly identified because data are not sufficient although
one of candidates is estimated to run along east side of the ground. This is rather consistent with the
result found from ay-ray survey carried out by Mino and Takeuchi.

Temporal changes of the preferred orientation on the Obaku fault are also precisely examined to
detect temporal changes of resistivity around the Obaku fault in relation to some crustal activities such
as earthquake occurrences. We find that day to day fluctuations of the preferred orientation is as small
as several degrees although the direction is a little fluctuated with precipitations.
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Fig. 2. Anexample of wave forms of the leaked currents from railways. Two components of the two
orthogonal directions are well synchronized.
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Fig. 3. Upper: Another example of wave forms of the leaked currents which are not
synchronized.

Lower: Wave forms of the leaked currents which are calculated with some

rotation of the coodinate axes. They seems to be well synchronized.
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Fig. 5. Schematic position of the Obaku
fault lines proposed by Irikura et
al.® (1), Kobayashi et al.® (2) and

Mino et al.” (3).
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Fig. 4. Topographical setting of the site under study (after
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Fig. 6. Schematic preferred orentation of telluric currents which are distorted at

discontinuity of resistivity.
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Fig. 7. Distribution of preferred orientations of telluric currents on the Obaku ground. A
line passing through F1 and F3 is estimated to be probably the Obaku fault based
upon the present study. Another line passing through F1 and F2 is a possible
fault line. Result of the VLE-MT survey is shown in upper part of the figure.
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Fig. 8. Distribution of preferred orientations of the telluric currents along a road which is
situated southern side of the Obaku ground. The estimated fault line which
passes through F1 and F3 is extended toward F4. However particularly
characteristic change of the preferred orientation is not found near F4. The
VLF-MT results are shown in lower part of the figure.
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Fig. 9. Geological section estimated by Kitsunezaki et al.? based on well log data as well as the
seismic exploration data.
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Fig. 10. Power spectra of artificially leaked currents from railways.
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Fig. 11. Comparison of preferred orientation angles of the telluric currents which are
calculated by the power spectral method (1), the wave amplitude method (2) and

the York method (3) which is a kind of the least square method.
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Fig. 14. A parallel observation of the preferred orientation angles of the telluric currents
at two stations which are nearly 1000 m apart from each other.
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Fig. 15. Correlation between the preferred orientation angle of the telluric current
calculated from the York method and the power of fluctuations of the tefiuric
currents, Precipitation is indicated at the lower.
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Fig. 16. Comparison among the preferred oriatation angles which are calculated using the
data of different time sections every day.
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