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Resistivity structure across the Niigata-Kobe tectonic zone, Japan,
revealed by the Network-MT survey
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Abstruct

The dense GPS network revealed the Niigata-Kobe tectonic zone (NKTZ,
e.g. Sagiya et al., 2000), which is the region with large strain rate. In order to
reveal mainly why the strain rate is high in the NKTZ, the Network-MT
observation have been performed in the Chubu district from December 2005
to December 2008 (Fig.1). In the Network-MT observation, we used the
telephone lines to measure the voltage differences, so that we can estimate
the impedance tensors with high S/N ratio. We investigated the 2D

resistivity structure across the NKTZ.

We calculated impedance tensors with using the voltage differences
observed at the sites from Fuchu (FCH), Toyama Prefecture to Akigami
(AKG), Gifu Prefecture. As the magnetic field data, we used the one observed
at Kamitakara (KTJ), Gifu Prefecture for every observation point. In
addition, the magnetic field data of Wajima (WJM), Ishikawa Prefecture
were utilized as a remote reference (Gamble et al., 1979). As a result, the

impedance tensors with small errors were obtained from 8 to 20 thousand



seconds with the aid of a robust data processing code (Chave and Thomson,
1989) (Fig.2). From these impedance tensors, we estimated the regional
strike of the resistivity structure there as N65E-S65W by the approach
provided by Swift (1967)

Along the profile orthogonal to the strike, we investigated the 2D
resistivity structure by using an inversion code with smoothness constraints
(Ogawa and Uchida, 1996). In the inversion calculation, we only used the
data of the TM mode. As mentioned in the caption of Fig.3, in the crust, our
model has several similar characteristic structures with those in the model
provided by Yoshimura et al. (2007). Therefore, both of the models are

confirmed to be reliable at least about its structure in the crust.

In future, we are going to reveal the deeper structure. For that purpose,
it is necessary to evaluate the effects of the three dimensional land-sea
distribution of the Toyama bay. Additionally, we will discuss the relationship
between the resistivity distribution and the NKTZ.
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Fig.1: The sites of the Shitsuura-Toyama survey line of the Network-MT
survey in the Chubu Region; black circles represent the repeater stations of
the Nippon Telegraph and Telephone Corp. (NTT) and gray ones denote the
self-made electrodes. The broken lines connecting the black circles and the
gray ones stand for metallic wires of NTT. We used the data of voltage
differences observed at the sites from Fuchu (FCH), Toyama Prefecture to
Akigami (AKG), Gifu Prefecture. As for the magnetic field, the data observed
at Kamitakara (KTJ) were used for every site. Additionally, the magnetic
field data of Wajima (WJM), Ishikawa Prefecture were utilized as a remote

reference (Gamble et al., 1979).
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Fig.2: Apparent resistivities and phases of the sites from Fuchu (FCH),
Toyama Prefecture to Akigami (AKG), Gifu Prefecture. We only used the
data of the TM mode in investigating the structure. Therefore, the sounding
curves only of the TM mode are shown here. In our study, small errors were
achieved from 8 to 20 thousand seconds for almost all the apparent

resistivities and phases.
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Fig.3: The 2D resistivity structure across the NKTZ. The dots represent the
hypocenters of the earthquakes within 5km from the profile, determined by
the Kamitakara Observatory of the Disaster Prevention Research Institute,
Kyoto University from Jan., 2000 to May, 2004. The high resistivity zone
near the ATF resembles the model provided by Yoshimura et al. (2007).
Additionally, the low resistivity zones located at the surface and at the lower
crust of the Toyama plain are found in both models, as well as the one

beneath the sites to the south of the ATF.
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