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Resistivity structure across the tectonic zone of the northwestern region
of Yamagata prefecture

長谷 英彰1*, 相澤 広記1, 菅野 貴之1, 小山 崇夫1, 小河 勉1, 上嶋 誠1, 坂中 伸也2, 
西谷 忠師2, 野尻 丈道2, 大本 将行2, 河野 輝樹2, 山谷 祐介3, 市原 寛4, 高倉 伸一5, 
吉村 令慧6

Hideaki Hase1*, Koki Aizawa1, Takayuki Sugano1, Takao Koyama1, Tsutomu Ogawa1,
Makoto Uyeshima1, Shin'ya Sakanaka2, Tadashi Nishitani2, Takemichi Nojiri2,
Masayuki Ohmoto2, Teruki Kohno2, Yusuke Yamaya3, Hiroshi Ichihara4, Shinichi Takakura5,
Ryokei Yoshimura6

1東京大学地震研究所, 2秋田大学工学資源学部地球資源学科, 3北海道大学地震火山研究観測センター,
4海洋研究開発機構, 5産業技術総合研究所, 6京都大学防災研究所

1ERI, the University of Tokyo, 2Akita University, 3ISV, Hokkaido University, 4JAMSTEC, 5AIST,
6DPRI, Kyoto University

In the tectonic zone, dehydrated fluid from a subducted oceanic plate is estimated to be localized in
the crust and the upper 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 mechanism
of the tectonic zone.
We started wideband magnetotelluric (MT) measurements in the northeastern margin of Japan
sea tectonic zone since 2008. Two MT measurement lines, across Chokai volcano and Sakata to
Sinjo cities from east to west, were performed in 2008. We estimated an eastward dipping low
resistivity zone probably along the eastern Shonai plane active 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 (total measurement sites were 33) were performed in the
northwestern part of Yamagata prefecture from 14 September to 18 November in 2009. The
measurements have been continued about 20 days at each site by using 15 measurement devices
(8 of ADU07 manufactured by Metronix Messgeraete and Elektronik GmbH, and 7 of MTU-5
manufactured by Phoenix Geophysics Co.). The impedance responses of each site are estimated by
using BIRRP code (Chave and Thomson, 2003, 2004). The source of electromagnetic induction
was very weak during the period because of the very weak solar activity. However, we are able to
obtain enough quality impedance responses because of using the advanced robust code of BIRRP
for the impedance response and done the long period measurements. In this presentation, we will
discuss the whole feature of the low resistivity zone and also the mechanism in the tectonic zone
from estimated 2D resistivity structures of all measurement lines.
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