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Fig. 1 Seismic stations for hypocenter location of VT
earthquakes in and around Sakurajima Volcano. In
Kagoshima Bay, the depth intervals of thin and thick gray
isobaths are 10 and 50 meters, respectively. Additionally,
the altitude intervals of contours on land are 100 and 500
meters, respectively.
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Table 1 Observation periods, positions, and station corrections at each OBS stations

Position (WGS-84) Station correction *

Station Observation period

Latitude (N) Longitude (E)  Depth (m) P (s) S (s)
OBS-1 2011/10/18 12:00 ~ 2012/01/25 09:57 31° 39.5561° 130° 45.2130" 155 -0.50 -1.75
0OBS-2 2011/10/18 10:00 ~ 2011/10/18 16:08 ™ ( 31° 41.8573° 130° 43.0277" 98 ) -053 -0.88
OBS—4 2011/10/18 11:00 ~ 2012/01/25 10:53 31° 36.3111° 130° 44.1871" 92 -0.33 -1.01

*Yakiwara et al. (2011)

= Contrary to our expectation, this OBS froated up to the sea surface at the day of deployment. We retrived the OBS on December 20, 2011.
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Positon of the release point at the deployment operation. The depth was read from isodepth line data.
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Fig. 2 Epicenter distributions and the vertical cross sections of earthquakes and artificial shots in around
Sakurajima Volcano every periods of the repeated sea bottom observations. The hypocenters of (a) and (c)
were located by using of data recorded by OBS and land seismic stations. Distributions of (b) and (d) were
drafted using earthquake catalog listed by NOEV (only land stations). A dotted line in the epicenter map of
(b) shows outline of Wakamiko Caldera, which almost corresponds with 150m isobaths.
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VT earthquakes (MZ1.0, raw data )
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Fig. 3 Seismicity rate change in and around Sakurajima Volcano from 2001 through 2012. Top left: Numbers of
crustal earthquakes which occurred in an area map (top right). Only earthquakes shallower than or equal to 15km
depth with magnitude larger than or equal to 1.0 were counted. The other graphs: Results of declustering using link
method (Noguchi, 2007) was applied to the earthquake list. The parameters, “dt limit” and “dr limit”, are the
thresholds of judge whether the individual earthquake is removed from the count or not. The earthquakes within “dt
limit (days)” and “dr limit (km)” were excluded as “linked earthquakes” to obtain background seismicity.
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Fig.4 Comparison between the background seismicity rate
and distance change of two GPS base lines in and around
Sakurajima Volcano. Dark and light gray-bands indicated
by arrows (Period 1, 2) show the periods when extensive
input rates of magma (Iguchi et al., 2011) were estimated at
a pressure source beneath the volcano. Two maps in the
graphs show positions of the GPS lines.
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Fig. 5 Distribution of seismicity rate change at Period 1 (Fig.4, Oct. 2004 - Feb. 2005) and the next period (Mar.
2005 — Jul. 2005): (a) rate changes at Period 1, (b) z-values (Habermann, 1983) at Period 1, (c) rate changes at the
next period, (d) z-values at the next period. Only areas where seismicity increased are drawn in (a) and (b). On the
contrary, only seismicity decrease areas are depicted in (c) and (d). The periods of hypocenter distribution and the
numbers of earthquakes (after declustering) are written in the lower right of each map.
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Fig. 6 Distribution of seismicity rate change at Period 2 (Fig.4, Oct. 2009 - Mar. 2010) and the next period (Apr.
2010 — Sep. 2010): (a) rate changes at Period 2, (b) z-values (Habermann, 1983) at Period 2, (c) rate changes at the
next period, (d) z-values at the next period. The others are same as Fig.5.
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Repeated Seismic Observation at Sea Bottom at Deep in Kagoshima Bay, and Seismicity of Regional
Earthquakes in and Around Sakurajima Volcano Observed at Seismic Land Stations

Hiroshi YAKIWARA¥*, Shu’ichiro HIRANO*, Hiroki MIYAMACHI*,
Tetsuro TAKAYAMA, Nobuo ICHIKAWA, Takeshi TAMEGURI, Masato IGUCHI

* Graduate School of Science and Engineering, Kagoshima University

Synopsis

We deployed three Ocean Bottom Seismographs (OBSs) northeast of Sakurajima Volcano to detect
and locate the volcano-tectonic earthquakes (VT earthquakes) excited by the stress change in relation to the
magma accumulation to the supply system. We successfully retrieved data of the only two OBSs. Using the
seismic data recorded on land permanent stations, micro VT earthquakes ware located in the observation
period. The most remarkable activity was the 14 events of the ultra-micro and/or micro VT earthquakes
(M-0.8 to 0.8) in and around Wakamiko Caldera. Depth range of the events was from 0 to 12km. Five VT
earthquakes were also located northeast sea area of the volcano.

In order to investigate spatiotemporal changes of crustal earthquakes in and around the volcano, we
calculated seismicity rate using seismic data observed by land station from 2001 to 2012. In the two periods
of the extensive magma supply, we extracted increases of seismicity rates in the some areas. After ends of
the extensive supply, the decreases of seismicity rates in the same areas were observed.

Keywords: Sakurajima volcano, Ocean bottom seismograph, VVolcano-tectonic earthquake,
regional crustal earthquake
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