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A SEISMIC OBSERVATION AT KAKUTO CALDERA IN THE

SOUTHERN KYUSHU, JAPAN (III)
_ABNORMAL TILT CHANGES BEFORE SMALL EARTHQUAKES

By Kazuhiro ISHIHARA

Synopsis

The relation between tilt change at Yoshimatsu Observatory and seismic activity at Kakuto
Caldera is investigated.

Secular variation of tilt was changed in azimuth according as the area of high seismicity migrated
around the observatory. Abnormal tilt changes were observed before the occurrence of small earth-
quakes at the western somma, the epicental distances of which are 5-8 kilometers. Microseismic
activity during the abnormal tilt changes became higher. Seismic energy released by microearth-
quakes generated before small earthquakes was correlated with the quantity of abnormal tilt changes.
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Fig. 1. Relation between magnitude (JMA) of small earthquakes generated on Kakuto
Caldera and F-P time recorded at Yoshimatsu Observatory.
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Fig. 2. Frequency of earthquakes generated on and around Kakuto Caldera (every ten days).
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Fig. 3. Epicental distribution of earthquakes in the period I (Aug.-Oct., 1978).
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Fig. 4. Epicental distribution in the period II (Nov., 1978-Feb., 1979).
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Fig. 5. Epicental distribution in the period ITI (Mar.-Sep., 1979).
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Fig. 6. Epicental distribution in the period IV (Oct., 1979-Oct., 1980).
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Fig. 7. Epicental distribution in the period V (Nov., 1980-Jan., 1982).
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Fig. 8. Ground-tilt change observed at Yoshimatsu Observatory and the occurrence
of local earthquakes the magnitude of which are greater than 3. Upward
arrows show small earthquakes which occurred on the western somma and
downward arrows do those generated at the eastern part of the caldera and
on Kirishima Volcanoes.
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Fig. 9. Relation between abnormal tilt change and seismic activity on the western
somma. The vector of tilt change and epicental distribution of microearth-
quakes before the main shock (lefthand). Closed circles show the epicenters
of foreshocks and a open circle dose that of the main shock. A shadowed
circle shows the event generated on Jan. 11.
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Fig. 10. Relation between abnormal tilt change and seismic activity on the western somma
(May-Jul., 1979). A shadowed circle shows the event on May 18, 1979.
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Fig. 11. Relation between abnormal tilt change and seismic activity on the western
somma (Jul.-Sep., 1979).
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Fig. 12. Relation between abnormal tilt change and seismic activity on the western somma
(Jan.-Feb., 1980). Two shocks magnitude of 3 occurred on February 10, 1980.
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Fig. 13. Relation between abnormal tilt change and seismic activity on the western
somma (Jun.-Aug., 1980).
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Fig. 14. Relation between abnormal tilt change and seismic activity on the western
somma (Nov.-Dec., 1980).

Arrows and shadowed circles show the occur-
rence of earthquakes on Kirishima Volcanoes and their epicenters.
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Fig. 15. Relation between abnormal tilt changes and the amounts of seismic energy
released by microearthquakes which occurred before small earthquakes. M
means the magnitude of main shocks and 4 does the epicental distance in
kilometer from the observatory.
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