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DISTRIBUTION OF THE INITIAL MOTIONS
OF VOLCANIC MICROEARTHQUAKES (B-TYPE)
AT SAKURAJIMA VOLCANO

By Masato IGUCHI

Synopsis

Volcanic microearthquakes called “B-type” are closely related with explosive activity.
Previous researchers devided B-type earthquakes into subclasses by the predominant frequen-
cy. However, hypocenters and focal mechanism of the individual subclasses in B-type
earthquakes have not been determined because of the unclear onsets.

In order to detect the initial motions clearly, seismometers were installed in the boreholes
around the active crater of Sakurajima Volcano. In this paper, B-type earthquakes whose
dominant frequecies are 1-3 Hz and 5-8 Hz, are named as BL-type and BH-type earthquakes,
respectively. The hypocenters and distribution of the initial motions of BL-type and BH-
type earthquakes were examined. The results were summarised as follows.

(1) Focal depths of BL-type earthquakes were determined at the depth of less than 2 km
below the sea level. BH-type earthquakes had deeper hypocenters than BL-type. The
maximum depth of BH-type was 2.5 km.

(2) Most of BL-type earthquakes which occurred isolatedly and BH-type earthquakes
had all compressional arrivals. BL-type earthquakes which occurred in swarms had all
compressional or all dilatational arrivals, with the ratio of 619 to 35%. The initial motions
of the remaiders were mixed with compressions and dilatations. The distributions of initial
motions did not show that focal mechanisms of BL-type and BH-type earthquakes were
quadrant types.
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Fig. 1. Transition of the seismic net-
work at Sakurajima Volcano.
Period I : June 1, 1986—February
5, 1987, Period II: February 6,
1987—January 21, 1988, Period

IIT : after January 22, 1988.
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Fig. 2. Waveforms and spectra. (a) Isolated BL-type earthquake. (b) BL-type earth-
quake which occurred in swarm. (c) BH-type earthquake which occurred in
swarm.
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Fig. 3. Hypocenters of BL-type and BH-type
earthquakes in the period I, II, III. Dotted
areas represent hypocentral ranges of explo-
sion-quakes.
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Fig. 5. Hypocenters of BL-type, BH-
type earthquakes and explosion-
quakes during the period from
June 1986 to October 1988.
Depths of events after January
1988 are decreased by 0.5 km.
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Fig. 6. Distribution of the initial motions of a BL-type earthquake, 14 : 14, October 10,
1988. Solid circles represent that the initial motions are compressions. Left:
Geographical distribution. Arrows show horizontal components of the initial
motions. Right: Stereographic projection of the upper hemisphere of the focal
sphere.

Fig. 7. Distribution of the initial motions of a BL-type earthquake, 21 : 50, September 3,
1988. Open circles represent that the initial motions are dilatations.
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Table 1. Summary of distribution of initial motions of BL-type and BH-type earthquakes

BL-type
- BH-type
Isolated Swarming Total
All compressional arrivals 122 67 189 84
, (95%) (61%) (79%) (94%)
Mixed with compressional and 0 4 4 2
dilatational arrivals (0%) (4%) 2%) (4%)
. . . 6 39 45 0
All dilatational arrivals
(5%) (35%) (19%) (0%)
Total number 128 110 238 36

0 3km
Fig. 8. Distribution of the initial motions of a BH-type earthquake, 12 : 08, September 4,
1987. Solid circles represent that the initial motions are compressions.
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Fig. 9. Distribution of the initial motions of BL-type earthquakes and the possible fault
-plane solutions. (a), (a’) 04 : 18, August 8, 1986. (b) 19: 27, July 16, 1987.
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Fig. 12. Diagram of focal depths versus
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