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COMPARISON OF EARTHQUAKES AND AIR-SHOCKS
ACCOMPANIED WITH EXPLOSIVE ERUPTIONS
AT SAKURAJIMA AND SUWANOSEJIMA VOLCANOES

By Masato IcucHr and Kazuhiro IsHIHARA

Synopsis

Some characteristics of earthquakes and air-shocks are compared among three styles of
explosive eruption, those are, explosion and successive minor eruption at Sakurajima, and ex-
plosion at Suwanosejima. The following results are obtained.
1) The maximum amplitudes of vertical component are 3-30 mkine in explosion earthquakes
at Sakurajima, less than 13 mkine in eruption earthquakes at Suwanosejima and less than 7
mkine in BL-type earthquakes at Sakurajima. The epicentral distances are around 3 km. The
amplitudes of compressional phase of air-shocks are 0.2-5 mb in explosions at Sakurajima, less
than 2 mb in explosions at Suwanosejima and less than 0.1 mb in successive minor eruptions at
Sakurajima. The infrasonic microphones are 6 km and 3.3 km apart from the craters at Sakura-
jima and Suwanosejima, respectively.
2) Comparing the three styles of eruptions in the same amplitude-range of eruption earthquakes
(5-7 mkine), the amplitudes of air-shock by explosions at Suwanosejima are larger than those by
successive minor eruptions at Sakurajima, but are smaller than those by explosions at Sakuraji-
ma. This result suggests that the ratio of seismic energy to infrasonic one changes with these
eruption styles.
3) The intensity of the explosions in the active period during 1988-1989 at Mt. Tokachi was
as large as that of the strongest explosions at Suwanosejima in 1989. However, the volume of
pyroclastic materials, the time interval of eruption and the duration of compressional phase of

air-shock at Mt. Tokachi are closer to those at Sakurajima.
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Fig. 8. Spectra of the earthquakes related to three styles of eruption.
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Table 1. Comparison of eruption

Explosion Explosion Successive eruption
Sakuramima Suwanosejima Sakurajima
Eruption type Vulcanian ? similar to Strombolian
Time interval of eruption hours minutes seconds

Ejection velocity of volcanic bombs 100~240 m/s > ~120m/s > ~60mfs

Eruption earthquake

Maximum amplitude 3~30 mkine > ~13 mkine = ~7 mkine

Predominant frequency ~2Hz 2~~3Hz 1~3Hz
Compressional phase of air-shock

Amplitude 0.2~5 mb > ~2mb 2 ~0.1mb

Typical duration 0.6~1.5s 0.1~0.7s 0.4~1.2s
Period of events for analysis 19851988 1989 1987-1988
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Fig. 13. Comparison of intensity of air-shocks. The symbols “V** and “4t” denote

ejection velocity of volcanic bomb and time interval of volcanic eruption,
respectively.
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