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Fig. 1 Seismic network at Kuchierabujima volcano.
Locations of seismometers are represented by crosses.
The station KUC with short-period (1Hz) 3-component
seismometer is installed permanently. Short-period (2Hz)
vertical seismometers were installed at SA, SB and SC
around Shindake crater. Broadband seismometers were set
at Stations KE and KW. The stations KC and KN were

eauinned with acceleration seismometers.
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Fig.2 Monthly number of volcanic earthquakes at
Kuchierabujima volcano. Earthquakes with maximum

amplitude >10 pm/s were counted.
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Fig.3 Daily number of volcanic earthquakes. The volcanic
earthquakes are classified into A-type, high-frequency type,

low-frequency type and monochromatic type.
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Fig.4 Typical volcanic earthquakes observed during the
Joint observation from November 2000 to March 2001.
These waveforms were recorded at the station KUC.
Volcanic earthquakes are classified into four types; A-type
with clear P and waves, HF-type with high frequency of
6-30Hz, LF-type dominated by lower frequency around
2-4Hz and monochromatic event having dominant peak
frequency and long coda part decaying slowly.
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Fig.5 Velocity spectra of four types of volcanic X
earthquakes. Waveforms are shown in Fig.4. The spectra 05 |
were calculated by FFT using the waveform data of 10.24s £ °%
Q
from the onset. % 0.0 ° 0y |
B
a
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Fig.6 Distribution of hypocenters of high-frequency events.
Circles and crosses denote hypocenters and seismic
stations, respectively. Top: epicenter distribution.
Bottom: vertical cross-section projected onto E-W plane.
Hypocentral locations were calculated assuming a
homogeneous half space of V,=2.0km/s. The hypocenters
of high-frequency earthquakes are concentrated at the
western part of Shindake crater. The depths range from
100m to 400m. No earthquakes were located beneath a
fissure formed east of the Shindake crater. The 1980

phreatic eruption occurred at the fissure.
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Fig.7 Particle motion diagram of the initial part of the high-frequency event. Particle motions are projected onto horizontal

plane and vertical cross-section of east-west direction. Right three traces represent 3-component waveforms. “P” and “S”

denote the beginning of P and S-wave first motion.
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Fig.8 Polarity distribution of the P-wave first motion of high-frequency event. Open and solid circles represent dilations

and compressions, respectively. These diagrams are equal-area projections on the upper hemisphere of the focal sphere.

Composite focal mechanism was obtained by adding the polarities of 14 events.
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Fig.9 Examples of high-frequency events with foreshocks.
The characters “M” denote main shocks and “F” or “F1”
and “F2” do foreshocks.
main shock by 2-4 s.

Foreshocks proceeded to the
The bottom traces represent
tremor-like high-frequency events with ambiguous onset.
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Fig.10 (a) Comparison of the velocity spectra of the
foreshocks with main shock. The waveform is shown by
the first trace in Fig.9. The spectra were calculated by FFT
using 1.5s data from the beginning of the foreshocks and
main shock. (b) Spectra of P and S-waves of A-type events.
“P” and “S” denote P-waves and S-waves, respectively.
Both of the A-type event and the high-frequency event with
the foreshock have two distinct phases. The spectrum of
P-wave of A-type events is dissimilar to that of S-wave
dominated by lower frequency of 8 Hz. The spectra of two
phases of the high-frequency event are similar to each
other. The high-frequency event is composed of three
distinct events.
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The first

trace represents a velocity seismogram that was obtained by

Fig.11 Seismograms of monochromatic events.

integrating from acceleration seismogram at station KC.
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Fig.12 Spectra of the monochromatic event at all the
stations. The spectra were calculated by FFT with the data
of 20.48s from the beginning of the event. The scales are
normalized with the peak amplitudes, respectively. The
first graph shows acceleration spectra at station KC.
High-frequency components up to 28 Hz were well
observed. The second graph is a velocity spectrum of the

station KC, calculated from the first graph.
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Fig.13 Surface ground temperature around the crater of

Shindake.

scanner.

The image was observed by an infrared
High temperature is distributed around the
western rim of the crater.
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Synopsis

A seismic observation was conducted at Kuchierabujima volcano, south off Kyushu, during the period from
November 27, 2000 to March 18, 2001. We installed 5 seismic stations with 3-component seismometers and 3 seismic
stations with short-period vertical seismometer (2Hz) around Shindake crater at the summit. Most of volcanic earthquakes
observed at the volcano were high-frequency events with the spectra of 6-30Hz.  The high- frequency events occurred at the
western part of the Shindake crater with the depth of 100-400m. The epicentral area corresponds to the geothermal area at
the western part of Shindake crater. The focal mechanisms of the high-frequency events were of normal fault type with
east-west extension. These facts suggest that the high-frequency events were generated by shear fracture of rock in the
geothermal area.  Monochromatic events have a dominant spectrum peak at 8.0 Hz and have some sub-peaks at 1.1, 3.0, 4.8,
6.2 and some peaks higher than 10Hz. The amplitudes at the peaks of 1.1, 3.0, 4.8 and 6.2 Hz were attenuated slowly with
lapse time from the initial motion. The energy at the peaks higher than 8 Hz was concentrated in the initial part of the
events. It is inferred that higher frequency components of the events were reflected by repetition of high-frequency events,
which acted as trigger to resonance of fluid body generating seismic waves with some peak frequencies lower than 7 Hz.

Keywords: Kuchierabujima, volcanic earthquake, high-frequency event, monochromatic event, hypocentral distribution,

focal mechanism
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