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THE RELATIONSHIP BETWEEN MICRO-EARTHQUAKE SWARMS AND VOLCANIC
ACTIVITY AT SAKURAJIMA VOLCANO

By Kazuhiro ISHIHARA and Masato IGUCHI

Synopsis

The swarms of volcanic micro-earthquakes called as B-type earthquakes have been the
most typical forerunner for explosive eruptions at Sakurajima Volcano since 1955. The
physical meanings of B-type earthquake swarm was examined in relation to ground deforma-
tion and eruptive activity. B-type earthquakes were categorized into two types by their
predominant frequency in this study. The one is named as a BL-type earthquake (low
frequency : 1-3 Hz) and originates at a part shallower than 3 km beneath the summit crater.
The other is a BH-type earthquake (high frequency : 5-8 Hz) and the hypocenter ranges from
2t0 3.5km. The epicenters of both type earthquakes are located in the region of the summit
with an extent smaller than the size of the crater.

BH swarms were observed mainly during ihﬂation—stage with no significant changes of
eruptive activity. On the contrary, BL swarms originates during the period of rapid deflation
of the summit area with the successive emission of volcanic ash and gases, and they were
sometimes accompanied with the intermittent ejection of volcanic bombs similar to Strom-
bolian eruption and the emission of weak infrasonic waves.

These results suggest that BH-type earthquakes may reflect the intrusion of magma in
the conduit, and that BL-type earthquakes are generated closely related with the degassing
of magma extruded up to the crater bottom.
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Fig. 6. Eruptive activity, ground-tilt in the radial direction to the summit
crater and seismic activity on April 13, 1988. The intensity of
eruptive activity is classified into 5 grades by the height of eruption
column. Es (indicater of seismic energy) is counted from the
amplitude of seismic signals at the station HIK.
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Photo. 1. TV images of the eruptive activity at the Sakurajima volcano on April 13, 1988.
Photo (a) indicates white steam emission at 14 : 52 JST, and the photo (b) does

successive emission of volcanic ash at 17: 05 JST.
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Photo. 2. Intermittent cjection of volcanic bombs
Eg (BL) o ) ) )
similar to a Strombolian eruption during a
Relationship between cumulative seismic BL type earthquake swarm (00: 56 JST,
encergy at HIK and downward ground-tilt dur- April 26, 1988). The maximum ejection
ing BL type earthquake swarms. velocity is estimated to be about 60 m/s.
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Fig. 8. Records of BL-type earthquakes at FUR and infrasonic waves observed at SVO.
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Table 1. Eruptive activity and ground deformation observed during the swarms of BH-
type earthquakes and those of BL-type earthquakes at the Sakurajima volcano

BH-type event BL-type events
(Characteristics of BH-type and BL-type earthquakes) ‘
predominant 5—8 Hz 1—3 Hz
frequency
focal depths 2—3.5km shallower than 3 km
(Eruptive no significant changes Successive emission of volcanic
activity) ash and gases
Intermittent ejection of volcanic
bombs

(similar to a Strombolian eruption)
Intermittent emission of weak
infrasonic waves

(Ground Inflation of the summit Rapid deflation of the summit
deformation) (upward tilt) (downward tilt)
(Related volcanic process inferred from observations)
Intrusion of magma into Effusive extrusion of magma from
the magma conduit a vent of the summit crater
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Fig. 11. Typical seismograms (displacement) of low-fre-
quency earthquakes a), and high-frequency earth-
quakes b) observed at a site 1.2 km east of the
summit crater of Asama volcano (after Shimozuru
and Kagiyama 1989).
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