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要旨
Geysers have been used as a field laboratory for understanding the volcanic
activity, because the mechanism of effusion due to depressurization is quite similar to
volcanic eruptions. In order to understand the shallow structure of geyser where hot
water is constantly supplied, we analyze the data of an active seismic experiment
conducted at Onikobe geyser, Miyagi Prefecture, which effuses hot water at a height of
6 – 8 m every about 10 minutes.
We deployed 15 vertical component of short-period seismometers every about
5 m on the area of about 28 m x 16 m around the geyser’s vent. A drop hitter was set at
13 different locations every 5 m to generate seismic waves in a frequency range from a
few to a few hundreds Hz. We repeatedly excited the seismic waves at each shot
location every 20 – 30 s for about 15 – 50 minutes during which at least two effusions
occurred. The signals were recorded with a sampling frequency of 1 kHz or 5 kHz and
an A/D resolution of 16-bit.
The result of travel time analysis indicates that the shallow structure consists of
two horizontal layers having P-wave velocity of 625 ± 10 m/s and 3300 ± 50 m/s,
respectively. The thickness of the first layer is estimated to be 3.8 m. We determine the
spatial changes of attenuation structure by applying an inversion method to the
amplitude data of P- and S-waves with a frequency of 240 Hz. The inversion results
show that the high attenuation regions showing Qα−1 of 0.020 – 0.070 and Qβ−1 of

0.025 – 0.050 are located at the eastern part of the vent. The high Qα−1 region extends
to the south region from the vent, and Qβ−1 extends farther to the east. These high
attenuation regions are distributed beneath the areas of about 60 – 80 m2, but do not
completely surround the vent.
We further examine temporal changes of the shallow structure. We compare the
waveforms recorded in preparation stage of each effusion for about 10 minutes with the
reference waveform recorded just after the effusion. Visually examining the waveform
similarity of P-wave and its coda, we find that the waveforms recorded only at the
stations located at the east to the south-east of the vent seem to slightly change with
time, although no significant systematic change is recognized
The locations showing such temporal changes in waveforms are well consistent
with the regions of high-attenuation of seismic waves. And also, anomaly of
self-potential is found at almost the same location by an electromagnetic survey by
Mishima et al. (2007). These observations strongly suggest that there are fractured rocks
in which hot water flows in the shallow structure around the east to the south-east of the
vent.
The seismological results at Onikobe geyser suggest that underground fluid
system may change the property of seismic structure not only spatially but also
temporally. This implies that the seismic exploration is useful for evaluating the
spatio-temporal changes of the structure which are related to the volcanic activity.

