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Preliminary result of the ocean bottom seismographic observation at Nishinoshima volcano'

Chiaki OKADA ™', Tomozo ONO™*, Shogo HAMASAKI**, Hitomi TAKAHASHI**,
Taisei MORISHITA **, Hiroto ITOI**, Toshiharu TASHIRO*?, and Azusa NISHIZAWA **

Abstract
Ocean bottom seismographic observation is able to provide precious information beneath the active submarine vol-
cano. We conducted a seismic experiment to detect seismic activity and structure of the continuously active Nishi-
noshima volcano since Nov. 2013. Tectonic earthquake activity was very low during the observation period of Jun.
26-Jul. 3, 2015. However, we observed characteristic seismic signals probably related to volcanic eruption activity.
Fan shooting of an airgun array as a controlled seismic source suggested a high seismic attenuation area just below

Nishinoshima volcano. N-type earthquake activity was detected at Nishinoshima-Minami Knoll, the small

seamount to the south of Nishinoshima volcano.
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Topographic map around the Izu-Ogasawara
(Bonin) island arc system. The bathymetry
data are obtained mainly by the multibeam
echo sounder systems of the Japan Coast
Guard (JCG) survey vessels. Red triangles in-
dicate volcanoes and asterisks are active sub-
marine volcanoes monitored by JCG. The larg-
est asterisk indicates Nishinoshima volcano.
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Nishinoshima

Nishinoshima-
Minami Knoll

Fig.2. Three-dimensional view of the seafloor topography around Nishinoshima volcano. (a) View from the south,
(b) view from the north.
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Table 1. List of OBS paramaters.
#1. OBSO/FX—%—1 R }.

OBS position depth deployment retrieval
name N E date time date time
(m) (I5T) (IST)
stl 27° 18.046' 140° 51.780 1307 2015/6/25 11:33 2015/7/6 10:37
St2 27° 15.850°  140° 56.346 1310 2015/6/25 10:55 2015/7/6 12.36
St3 27° 11.659'  140° 53.531’ 890 2015/6/25 09:13 2015/7/6 14:59
st4 27° 14.140' 140° 49.146 1051 2015/6/25 08:26 2015/7/6 16:25
S$t5 27° 10.332° 140" 53.992 213 2015/6/25 09:59 2015/7/6 13:57

X7 A& 2 RAR49 liter) DARRS TV ([ —)V) ORFUREIIK 10 m Th -7z,
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Positions of the OBS (triangle) and airgun shooting track (red line) on the shaded bathymetry around Nishi-

noshima volcano. Blue: JCG, yellow: Metrological Research Institute, green: Earthquake Research Institute.
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Continuous records of Jun. 30, 2015, at each OBS. The signal component is vertical seismometer. The records
for five minutes are aligned on a trace. Amplifier gain for each OBS is different depending on noise level. (a)
Stl, (b) St2, (c) St3, (d) St3, (e) St4 and (f) St5. (d) shows the period during 8:00—11:59 (UTC) and the

others show 4:00—7:59 (UTC).
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Fig.5. Continuous records of Jul. 3, 2015, at each OBS. The signal component is vertical seismometer. The records
for five minutes are aligned on a trace. Amplifier gain for each OBS is different depending on noise level. (a)
St1, (b) St2, (c) St3, (d) St3, (e) St4 and (f) St5. (d) shows the period during 8:00—11:59 (UTC) and the

others show 4:00—7:59 (UTC).
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Fig.6. Continuous records during 15:10 —15:40 (UTC), Jul. 3, 2015 at each OBS. The signal component is vertical
seismometer. The records for five minutes are aligned on a trace. As examples of the seismograms presum-
ably related to volcanic eruption, two events are shown by enclosed squares.
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Fig. 7.

Correlation between eruptions at the summit crater confirmed by visual observation and seismographs re-

corded at Stl. Visual observation periods on S/V Shoyo are shown in pink areas and times of volcanic fume

emission correspond to yellow parts.
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Fig.8. Spectrograms of events presumably related to volcanic eruption. (a) Spectrogram (top) of the seismogram
(bottom) for Stl. (b) The area in a dotted red square in (a) is enlarged in (b). (c)Spectrogram (top) of the
seismogram (bottom) for St2.
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Airgun record section obtained each OBS. Alphabets on the top of the record show positions on the airgun
shooting track. The records were applied bandpass filter of 5—30 Hz. Vertical geophone outputs are shown
except for St3 of Hydrophone output. Top left shows the enlarged part of the top right record section of St1.
Blue arrows indicate the region with weak signals. Blue shaded area in the map corresponds to an estimated
attenuation zone.
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Preliminary result of the ocean bottom seismographic observation at Nishinoshima volcano
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Fig. 14. Overlap of the attenuation zone estimated for each OBS.
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