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ON THE RELATION BETWEEN “HIGH-FREQUENCY
ACOUSTIC WAVES” IN THE GROUNDWATER
AND VOLCANIC ACTIVITY OF SAKURAJIMA VOLCANO

By Masato IcucHI

Synopsis

A borehole with the depth of 405m was drilled in the lava dome, which is 2.8km northwest
of the active crater of Minami-dake, Sakurajima Volcano. A hydrophone was instalied in
the groundwater at the bottom of the borehole to observe acoustic waves associated with the
volcanic activity.

The acoustic waves observed by the hydrophone are classified into two types by the
waveforms. One is a low-frequency acoustic wave of which dominant frequency is 8.8Hz.
The acoustic waves of this type are inferred to be caused by seismic waves. The other is
a high-frequency acoustic wave (HAW) of which dominant frequencies are both 25Hz and
8.8Hz. No significant seismic events are observed at the time of the occurrence of HAW.

Examining the relationship among the numbers of occurrence of HAW, seismic activity
and the concentration of hydrogen gas monitored in Mochiki borehole-C which is 4.0km
southwest of the active crater, the following results were obtained.

1) The increases in numbers of occurrence of HAW are observed after the s1gmﬁcant
increases in the concentration of hydrogen gas.

2) The increases in numbers of occurrence of HAW are observed at the almost same time
when A-type earthquakes occurred beneath the active crater.

3) The change of numbers of the occurrence of the HAW is similar to that of B-type
earthquakes. The increases in numbers of HAW are observed before B-type earthquake
swarms and eruptions occur.
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Fig. 1. Locations of boreholes
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Table 1. Specification and depth of instruments in the borehole

Instruments Abbrev. Specification Depth
Hydrophone HYD sensitivity: 25 V/bar 400 m
Water level gauge WL resolution: 1cm (0-50 m) 400 m
Thermometer Tl resolution: 0.0l degrees 395 m
Thermometer T2 resolution: 0.1 degrees 323 m
Thermometer T3 resolution: 0.1 degrees 191 m
Teflon tube Gl outside diameter 12mm 0-368 m
Teflon tube G2 outside diameter 10 mm 0-210 m
Seismometer Sp sensitivity: 2.5 V/kine 290 m
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Fig. 7. Relation among daily cumulativie numbers of “High-frequency acoustic

waves”, explosive eruptions and B-type earthquakes, occurrence of A-type

.earthquakes (A) and. concentration of hydrogen gas.
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