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Development of new instruments for the Network-MT survey,
and its experimental plan in Chubu district
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Abstract

In order to obtain voltage difference and geomagnetic records with 10Hz sampling in the
Network-MT surveys, we developed new observation systems. For both electric and magnetic
observations, we modified or improved existent old observation systems. In the new system, we can
continuously acquire 10Hz records and transmit them via various kinds of LAN.

In Chubu district, there runs the Niigata-Kobe tectonic zone in its backarc side, seismic
and volcanic active zone beneath the Northern Japan Alps, and 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 an undeground physical property which is sensitive to the existece of such crustal
fluids and their connectivity. Thus, aiming at elucidating mechanism of the various kinds of crustal
activities occurring beneath 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 new observation systems, total plan of the survey, and
preliminary results from the first datasets which we have just started to obtain since the end of
Dec., 2005 in a survey line from Shitsuura, Ishikawa Prefecture on Noto Peninsula to Kamitakara,
Gifu Prefecture.
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HlEE =Tk (Figl). 570 NTT RUCBEESHOB A2/ T, 2005 EEPIC, Figl iIZRLeT~
TOEBRRATOR—HLNBEBERAKT L, 20054 11-12 BiZH»i1T, WIM, KTJ, OSK @ 3 KiZ
BEAMEREL, BIIREHPLIEBRAMICES 1 6 F.OAICBOTHEMZERRN % 3L L (Fig.2).
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Figures

Fig.1: Plan of the Network-MT survey in Chubu district. Polygons indicate respective telephone
local service areas. Numbers indicate number of electrodes buried in the respective local service
areas. From Nov. to Dec., 2005, three magnetic stations (black circles, WJM, KTJ and OSK) were
built. At 16 shaded areas (from STU in Ishikawa Pref. to KMT in Gifu Pref), we have started long

baseline voltage difference measurements since the end of Dec., 2005.
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Fig. 2. Photos showing installation of newly developed instruments.

Left column: 3-component fluxgate magnetic sensor (top), and data acquisition and satellite-LAN
telemeter system at OSK (bottom).

Center column: Installation of 3-component fluxgate magnetic sensor at KTJ (top), and data
acquisition and ISDN-LAN telemeter system in the KTJ observatory of DPRI (bottom).

Right column: NTT repeater station at KMT (top) and voltage difference data acquisition and
DSL-LAN telemeter system installed in the station (bottom).
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Fig. 3. Sets of 1s-sampling raw time series from 13 to 15, Apr., 2006. The upper 4 time series are
voltage difference records and the lower 4 are 2-component horizontal geomagnetic records. From
top to bottom, STU ch2, IKS ch6é, TKY chb, EMZ ch3, KTJ Bx, KTJ By, WJM Bx and WJM By are

shown. Vertical units are mV and nT for voltage difference and geomagnetic records, respectively.
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Fig. 4. Network-MT responses in NKJ (left) and KMO (right) areas. Period range is from 8s to
10,000s. For respective bipoles, responses between voltage difference in respective bipole azimuth
and horizontal magnetic field in the direction perpendicular to the bipole azimuth are computed as
Ichiki et al., 2001 did. From top to bottom, apparent resistivity, phase and multiple squared

coherency are shown. In the coherency plot, statistical zero-coherency levels are also plotted.
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Fig. 5. Cumulative 1-D structures from STU in Ishikawa Pref. (left) to KMT in Gifu Pref. (right).
1-D structures are estimated by using all the ‘mutually perpendicular Network-MT responses’
shown in Fig. 4 with the aid of OCCAM 1-D inversion (Constable et al., 1987). Very low resistivity
throughout depth range beneath the Toyama Plain (HMI to OSN) is probably due to static effects.
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