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Resistivity structure around the Ishikari-teichi-toen fault zone, Hokkaido, Japan (2)

oooo™ooothooo?,oooos3oooot,oooot
Yusuke Yamay#, Toru Mogit, Ryo Hond&, Hideaki Hasé, Atsuo SuzukKi, Takeshi Hashimoto

l0oooo0o0O0000O00O0O0000o0oD,?0000000000000,°000000000
1SV, Sci., Hokkaido Univ.2Sci., Hokkaido Univ.2ERI, Univ. of Tokyo

In order to understand source processes of inland earthquake, it is an important element to reveal a crustal structure and beh:
ior of fluids around the fault zone. Resistivity sounding using magnetotelluric (MT) method can detect resistivity structure down
to a few dozen km, depending on a frequency band that is used for analysis, and resistivity is a sensitive quantity to the presen
of fluids. MT survey is one of the best approaches to resolve this problem. Ishikari-teichi-toen fault zone is located in the easter:
edge of Ishikari Lowland of Hokkaido, Japan. The main part of this active fault zone has a potential to cause an earthquake of N
7.9 (The Headquarters for Earthquake Research Promotion, 2003). MT survey around this fault zone was concluded in order |
reveal the fluid distribution beneath the fault zone and to investigate the correlation between the faults and the crustal structur
Four parallel survey lines crossing the fault zone were extended to the ENE-WSW direction with approximately 80 km long. We
obtained the wideband-MT data from new 30 stations along these lines.

The 2-D resistivity inversion code developed by Ogawa and Uchida (1996) estimated resistivity sections that were perpendic
ular to the fault zone. These sections were consistent to the seismic reflection profile and represented the complicated structul
that due to development of thrust faults. The supposed resistivity sections approximately corresponded to geological units. Th
surface of the study area indicated relatively high resistivity, corresponding to the Quaternary sediments. A resistivity beneatl
the fault zone was detected lower than that of surroundings, associated with the thrust zone of the Tertiary system. The Neogel
sediments that occupied the lowland had extremely low resistizity)(ohm-m), and extended to NS direction, keeping its thick-
ness of more than 4 km. Seismic hypocenters were distributed within and the edge of resistive bodies at deeper than 5 km. Th
positional relation suggested a stress concentration to the structural boundaries.
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In the tectonic zone, dehydrated fluid from a subducted oceanic plate is estimated to be localized in the crust and the uppe
mantle. It is considered that identifying the localized fluid is the critical key to clarify the mechanism of tectonic zone. Therefore,
measuring of electrical resistivity structure which is highly sensitive to fluid, is thought to be contributing to clarify the mech-
anism of the tectonic zone. We started wideband magnetotelluric (MT) measurements in the northeastern margin of Japan si
tectonic zone since 2008. We estimated an eastward dipping low resistivity zone probably along the eastern Shonai plane acti
fault from 2D analysis. However, the whole feature of the low resistivity zone was not clear in the measurements.

To elucidate the spatial extent of the low resistivity zone, additional three lines of MT measurements over 50 km long were
performed in the northwestern part of Tohoku region in 2009. The measurements have been continued about 20 days at ea
site by using 15 measurement devices. The source of electromagnetic induction was very weak during the period because of t
very weak solar activity. However, we are able to obtain enough quality impedance responses because of using the advanc
robust code of BIRRP (Chave and Thomson, 2004) for the impedance response and done the long period measurements. In t
presentation, we will discuss the whole feature of the low resistivity zone and also the mechanism in the tectonic zone frorr
estimated 2D resistivity structures of all measurement lines.
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Detailed seismic attenuation structure in the focal area of the 2008 Iwate-Miyagi Nairiku

earthquake (M7.2), NE Japan
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At the eastern margin of the Japan Sea, large earthquakes have been occurred along a tectonic zone (e.g., 1964 Niigata ea
guake, the 1983 Japan Sea earthquake, the 2004 Chuetsu earthquake and the 2007 Chuetsu-oki earthquake). Kato et al. (2(
suggested that reactivation of pre-existing faults within ancient rift systems by stress loading through a ductile creeping of the
weak lower crust triggered the 2004 Chuetsu earthquake and the 2007 Chuetsu-oki earthquake. Because a source region of
2007 Chuetsu-oki earthquake is distributed under the Japan Sea, aftershock observation using Ocean Bottom Seismometers w
carried out (Shinohara et al., 2008). It is necessary to estimate precise aftershock distribution in order to understand the mec
anism of earthquake generation. In addition, a seismic refraction survey was carried out to reveal crustal structure in the regio
(Nakahigashi et al., submitted). They indicated that most of aftershocks were occurred in the upper crust. Because the tecton
zone is thought to be spread in offshore region, it is difficult to understand a precise activity of the tectonic zone from only
land-base observations. To compare the seismic activity with the crustal structure in the region is indispensable to understand tl
stress field in the tectonic zone and the tectonics in the eastern margin of the Japan Sea. In order to investigate a seismic activ
in the tectonic zone, 10 Long-Term Ocean Bottom Seismometers (LT-OBS) were deployed from December, 2008, to Octobel
2009, in the off Joetsu region. First we estimated hypocenters of events using a location program for finding a maximum like-
lihood solution using a Bayesian approach (Hirata and Matsa, 1987). The velocity structure for the location was modeled
from a previous refraction survey conducted in the same region. Foci of over one thousand and two hundreds earthquakes we
estimated with high spatial resolution during the observation period. In general, seismic waves recorded by OBSs arrive later tha
those estimated from the average structure model due to unconsolidated sediments just below sea floor. Therefore we adjust
estimated P- and S-wave arrivals for each station. The hypocentral distribution revealed that most of events are occurred withi
the upper crust. It is consistent with a result of Shinohara et al. (2008). Our precise locations of the events are useful for cruste
structure studies. For example, reliability of results from tomographic study is thought to increase by using our precise location:
of the events as initial locations of the inversion. We can compare the seismic activity with heterogeneity in crust of the tectonic
zone off the coast of Joetsu region.
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An exploration of temporal change of crustal structure at Kusatsu-Shirane volcano by

cross-correlation of seismic noise

oooog
Teruo Yamawaki*
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olc. Fluid Res. Center, Tokyo Tech.

Mt. Kusatsu-Shirane is an active volcano in the central part of Japan. The volcano has repeated phreatic explosions at seve
decade interval. The last eruption occurred in 1983. Current activity consists of several fumaroles and small but persistent sei
micity around the main crater lakes. We have monitored the seismic activity of the volcano including 3 borehole stations since
2001. Continuous seismic record is available for most of the period.

Recent advance data analysis has enabled us to obtain Green’s function between two stations by cros-correlating their da
The Green'’s function should reflect crustal structure between the stations. In a hope of detecting temporal change of the crust
structure due to the future eruption, we cross-correlate the continuous record at the borehole stations to obtain Green’s functic
at one station due to the source at the other. One-day-long data since 2008 are used for the analysis. Low pass filter and binari:
tion are applied before the cross-correlation. As a whole, obtained functions have common peaks for each station combinatiol
Dominance of long period or short period wave is observed alternately at a few day interval. We have not observed correlatiol
of such alternating feature with other data such as ground tilt.
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Three-dimensional velocity structure around Sakurajima and Aira caldera
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