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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 first and the second campaigns of the survey, which started
from Dec. 2005 and from Aug. 2006, respectively. Cumulative observation networks where we did
and have done measurements in the two campaigns are shown in Fig.1. Fig. 2 shows features of the
EM response functions along the first survey line from Noto Peninsula to the south of Nagano
prefecture. Remarkable phase value enhancements are detected in the longest period range in Noto
area and in the shortest period range in the NKTZ. Fig. 3 and 4 show a 2-D inversion result along
the Atotsugawa Fault, which is one of the core faults in NKTZ. The structure in Fig. 3 indicates that
seismogenic zone shallower than about 10km is relatively resistive and the no earthquake zone
beneath it is relatively conductive.
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Fig.1: Cumulative site distribution of the Network-MT survey from Dec., 2005 to Mar., 2007. Each
line indicates an electric dipole to measure potential difference between two end pbints by using a
metallic telephone line cable of Nippon Telegraph and Telephone Corp. (NTT). Squares indicate
sites of 3-component magnetic field. The first campaign was carried out from Dec. 2005 to Aug. 2006
in the northern part of the first observation line (from STU to KMT). The first observation line
across the Niigata-Kobe Tectonic Zone is indicated by the shaded inclined rectagle. The second
campaign consists of two parts: One is along the Atotsugawa Fault (from EMZ to HTG), and the
other is in the southern part of the first observation line (from OKJ to TOY). The former surveys
started from Aug. 2006 and the latter from Oct. 2006, and both continue up to now. (Mar., 2007)
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Fig. 2. Pseudo cross-sections for the apparent resistivity (top), the phase (middle) and the multiple
coherency (bottom). The apparent resistivity and the phase are calculated from “mutually
perpendicular impedances” for the respective electric dipole in respective area and azimuths. The
“mutually perpendicular impedance” means that the azimuth of the electric dipole (and then
azimuth of the electric field variation) and that of the magnetic field variation (at KTJ) are
mutually perpendicular. Period range is from 8s to 104s. The response functions were estimated by
a robust processing code of Chave et al. (1987). The left-hand side is NNW and the right-hand side
is SSE. Area names are added such as STU: Shitsuura, HMI: Himi, EMZ: Higashi-Mozumi, KFK:
Kiso-Fukushima and TOY: Toyama.

Remarkable enhancement of the phase value is seen in the longest period range in the
Noto Peninsula Area (from STU to HMI). Another noteworthy feature is that an inclined patch with
high phase value is detected in the shortest period range in the Niigata-Kobe Tectonic Zone (from
EMZ to KFK). As the coherency section clearly indicates, data in Noto area in the short period
range should be improved. The bad quality is mainly due to leakage currents from the nearby DC
railways. Moreover, data quality in Kiso area and Ina area (between KFK and TOY) is extremely
poor also due to the nearby DC-railways. Since DC-trains stop in the night in Noto area and Ina
area, and in the night on Sunday and Saturday in Kiso area, some improvements in estimating

impedances will be expected by careful selection of the records.
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Fig. 3. A 2-D resistivity cross section along the Atotsugawa Fault by using the TM-mode
Netowork-MT data and the REBOCC 2-D inversion scheme (Siripunvaraporn and Egbert, 2000).
Error floor is set to be 1% and RMS is 1.77. Azimuth of the cross section is 60 degree eastwards from
the geographic north and position of Okm is at the Suganuma electrode point (N36.353250°,
E137.205917°). Sites are indicated by triangles: Hatogaya(HTG), W-Kawai(KWI), E-Kawai(KWI),
W-Sakagami(SKG), E-Sakagami(SKG), Utsubo(UTB) and Higashimozumi(EMZ), from the left
(WSW) to the right (ENE). Also shown are cumulative hypocenters for a period from Oct. 1997 to
Dec. 2006 unified by Japan Meteorological Agency (JMA) within 2.5km from the observation line.

The seismogenic zone in the upper crust is relatively resistive and the middle crust with no

earthquakes is determined to be relatively conductive.
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Fig. 4. Comparison between the observations (with errors) and the synthetic impedances (lines)
from the model shown in Fig. 3. TM-mode apparent resistivity (top) and phase (bottom) are shown,
respectively.
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