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OBSERVATION OF GROUND TILTS NEAR THE ATOTSUGAWA
FAULT WITH BOREHOLE TILTMETERS (1)

By Masaaki KATO, Hikaru DoI, Yasuo WADA, Takeshi MIKUMO,
Torao TANAKA, Yoshio TSUSHIMA and Makoto KOIZUMI

Synopsis

In order to monitor possible crustal movements directly related to the Atotsugawa fault,
one of the first-class active geological faults in Japan, an observation with a biaxial borehole
tiltmeter has started since 1978 in the Amo area located at the southwestern end of the
Atotsugawa fault. The tiltmeter was set at a borehole with a depth of 3 m.

A tilt step preceded by an anomalous gradual tilt was observed .at the time of a local
earthquake (M=3.6, 4=7 km). They might be interpreted as preseismic creep and coseismic
tilt step, respectively. However, a sudden rainfall just before the event might have caused
the apparent preseismic phenomenon. The observed tilt step does not agree with the tilt
change theoretically calculated from the fault model.

Another tiltmeter of the same type has also been installed in the observation vault of the
Kamitakara Crustal Movement Observatory. The result shows that the instrumental drift of
the tiltmeter itself is small enough to monitor crustal movements under favorable conditions,
but its resolution limit is not sufficient for precise earth tidal observations.
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Fig. 4. Geologic map of the Amo area, The distribution of syenite-limestone
complex suggests about 2km right.lateral displacement along the
Atotsugawa fault.

Gn: gneiss, mainly hornblende-gneiss,
Sy: crystalline limestone and ‘‘syenitic rocks’, including

limestone,

Gr: granite,

Ls: crystalline

diopside-bearing mica syenite, partly pegmatitic, and biotite-muscovite
diorite. All belong to the Hida metamorphics. Solid circles on the fault
trace indicate locatitles of outcrops of fault.

Fig. 3. Geological map of the Amo area (after T. Matsuda, 1966).
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Fig. 8. Output voltage versus tilt (D/L).

The displacement was give at the top of the casing

pipe using a micrometer and sliding device. A cross-talk between X and Y appears.
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Biaxio! Borehole Tiltmeter System Serial No.296
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Fig. 9. Output voltage versus tilt.
Curve (a) is the result from forward-and backward-tilting experiment. The tiltmeter
was tilted using a calibration table specially assembled for this experiment. Curve
(b) is from data given by the manufacturer.
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Fig. 11. Tilt record at the time of a local earthquake (M=3.6) that occurred about 7km
northwest of Amo. Gradual tilts preceding the earthquake, and coseismic tilt
steps can be seen clearly.
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