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Abstract

In order to obtain geophysical insight on the origin of the non-volcanic earthquake
swarm activity in the Aridagawa area, NW part of the Kii Peninsula, wideband MT survey was
performed in July-August, 2009. Seven sets of Metronix ADUO7 were deployed in the area
along an observation line in NNW-SSE direction, and one ADUO07 was set in Okura Village,
Yamagata, as a remote reference. The profile length was about 25km from Kainan City to
Hidakagawa Town.

Impedance tensors were estimated with the aid of the robust processing code rrrmt
(Chave and Thomson, 1989) for two bands with 1024Hz and 15Hz sampling frequencies. For
the former and the latter bands, we used two component horizontal magnetic field data at
Okura station in Yamagata (operated by us), and Sawauchi station in Iwate (operated by the
Nittetsu Mining Consultants Co. with Phoenix MTUS5), respectively, as remote references. Due
to initial malfunction of the instruments, intense noise and weak geomagnetic activities, data
quality was generally not very good especially in the northern stations.

From the phase tensor analysis (Caldwell et al., 2004), regional 2-D strike direction
could not be uniquely determined. The GB decomposition (Chave and Smith, 1994, Toh and
Uyeshima, 1997) analysis indicated that the optimal regional strike is in the EW direction.
Thus, we tried to obtain a 2-D resistivity structure along N-S profile with the aid of the
REBOCC 2-D inversion code (Siripunvaraporn and Egbert, 2000). Just beneath the center
portion of the profile, where micro-earthquake foci were located at depths deeper than 4km,
conductive anomaly can be detected. The swarm activities seem to be related to the existence of

connected interstitial water.
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Fig. 1. Wide-band MT observation sites are shown by grey circles with site numbers. The
survey was done from 14, Jul., 2009 to 13, Aug., 2009. Epicenters of non-volcanic seismic
swarm activity are plotted by small circles after the JMA seismic catalog (from 30, Nov., 2004 to
30, Nov., 2005). DC railways (thick grey lines), a high voltage DC transmission line (a thick

broken line) and high voltage AC transmission lines (thin grey lines) are also shown.
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Fig. 2. Comparison of spectra estimated from EM time series of 1024 Hz sampling. Left-hand
panels are spectra at the Aridagawa 110 site and right-hand panels are those at the Okura
remote reference station. Those spectra are obtained with 50 stacks of raw spectra from 16384
points FFT by using time series from 2:00:00 to 2:13:20 on 15, Jul, 2009. Units of the vertical
axes are mV/km/(Hz)2 and nT/(Hz)2, respectively for electric and magnetic field. Baseline
lengths for voltage difference observation are 23 and 26 meters at Aridagawa 110 site, and 40
and 30 meters at Okura station, for Ex and Ey components, respectively. From top to bottom,

spectra for Ex, Ey, Bx and By components are shown.
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Figure 3. Results from the phase tensor analysis I. a and B values are plotted in top and bottom
panels. From right to left, results of site 110 — 170 are shown. Range of the vertical period axis
is from 1073 to 103s. Ranges of the horizontal angle axes are =90° and £30° for o and B

values, respectively. For a, clockwise rotation angles from the geographic north are shown.
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Figure 4. Results from the phase tensor analysis II. ®min and ®max values are plotted by dots
and crosses, respectively. From right to left, results of site 110 — 170 are shown. Range of the

vertical period axis is from 103 to 103s. Range of the horizontal axis is £10.
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Figure 5. 2-D regional responses obtained from the GB decomposition analysis. TM and TE
mode responses are shown by dots and crosses, respectively. Apparent resistivity and phase
values are shown in top and bottom panels. From right to left, responses of site 110-170 are
shown. Also shown are model responses based on the 2-D resistivity model (Fig. 6). TM and TE
model responses are shown by solid and broken lines, respectively. Ranges of the horizontal
axes for apparent resistivity and phase are respectively 100-10* Qm and 0-90 degree. Range of

the vertical period axis 1s from 103 to 103s.
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Fig. 6. A 2-D resistivity structure obtained from the REBOCC 2-D inversion scheme
(Siripunvaraporn and Egbert, 2000) by using apparent resistivity and phase values of both TM
and TE modes. RMS misfit of this model is 1.6. Also shown are the hypocenters (within 1 km
apart from the profile and from 30, Nov., 2004 to 30, Nov., 2005) after the JMA seismic

catalogue. Synthetic responses based on this model are compared with observations in Fig. 5.
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