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Network-MT survey in Chubu district (the 3rd report)
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Abstract

In Chubu district, there runs the Niigata-Kobe Tectonic Zone (NKTZ) in its backarc side,
the seismic and volcanic active zone beneath the Northern Japan Alps, and the low-frequency
seismic zone of non-volcanic origin in its forearc side. All these crustal activities are considered to be
directly or indirectly related to the existence or movement of the crustal fluids such as water or melt.
Electrical conductivity is a physical property which is sensitive to the existence of such crustal
fluids and their connectivity. Thus, aiming at elucidating mechanism of the various kinds of crustal
activities occurring beneath the Chubu district, we have started the Network-MT survey to
determine regional and deep electrical conductivity structure down to the upper mantle.

In this paper, we introduce the Network-MT observations in the 2007 Japanese fiscal year
(Fig. 1). The second campaign continued until Aug., 2007, which was composed of surveys on a
NNW-SSE profile from OKdJ to TOY, and surveys in the vicinity of the Noto-Hanto Earthquake
(Mar., 25, 2007, Mj 6.9) source region. Immediately after the second campaign, we started the third
campaign, which was done on another NNW-SSE profile from TKM to AGI. We continued
observations throughout the second and third campaigns in the vicinity of the Atotsugawa fault,
which is an active fault located in the center of the NKTZ.

A 3-D inversion analysis for the Network-MT response functions in the vicinity of the
Atotsugawa fault was done with the aid of a 3-D Netork-MT inversion code developed by
Siripunvaraporn et al. (2004). In Fig.2 and Fig. 3, a plan view of the resistivity distribution at
depths of 10-11km and a cross-sectional resistivity structure along the Atotsugawa fault are shown,
respectively. Micro-earthquakes along the fault occurred in the relatively conductive area. The high
conductivity value probably indicates existence of the interstitial water. Occurrence of

micro-earthquakes seems to possess some relationship with existence of such crustal water.
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Fig.1: Cumulative site distribution of the Network-MT survey from Dec., 2005 to Mar., 2008. Each
line indicates an electric dipole to measure potential difference between two end points by using a
metallic telephone line cable of Nippon Telegraph and Telephone Corp. (NTT). Squares indicate
sites of 3-component magnetic field. For sites where measurements were done from Apr., 2007 to

Mar., 2008, abbreviated 3-letter site names are shown by black characters.
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Fig. 2. A plan view of resistiviy distribution at depths between 10 and 11 km in the vicinity of the
Atotsugawa fault, which is shown by a thick gray line. White lines with white closed circles on their
both ends indicate dipoles, for which response functions between respective electric potential
differences and magnetic field at KTJ are evaluated and the response functions are directly
inverted by a Network-MT inversion code (Siripunvaraporn et al., 2004). Hypocenters from Jan.,
2000 to May, 2004 are also shown, which were determined by the Kamitakara Observatory of the

Disaster Prevention Research Institute, Kyoto University.
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Fig. 3. A resistivity cross section along the Atotsugawa fault, which is shown in Fig. 2 as a thick
gray line. Hypocenters from Jan., 2000 to May, 2004 are also shown, which were determined by the

Kamitakara Observatory of the Disaster Prevention Research Institute, Kyoto University.
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