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Wideband Magnetotelluric Measurements in the Western Part of Shikoku Island
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Synopsis

Recent geodetic observations detect recurrent slow slip events (SSE), which occurred
beneath the Bungo Channel and southwest Shikoku Island, with interval of
approximately 6 years (e.g. GSI, 2010). In order to reveal a three-dimensional resistivity
structure around SSE region, we are carrying out wideband magnetotelluric (MT)
surveys. We also plan to establish a permanent long-term MT monitoring network that
aims to detect temporal changes of resistivity structure during SSE cycle.

As of June, 2016, MT surveys were performed at 31 sites by using Phoenix wideband
MT instruments. In the most of sites, high quality MT responses were obtained using the
BIRRP code (Chave and Thomson, 2004) for the period range 0.01 to 10,000 sec. The
spatial distributions of the phase tensor ellipses and the induction vectors suggest that
resistivity contrasts are located around SSEs.
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Fig. 1 Locations of wideband MT sites are indicated as
stars. Red star represents location of a MT site close to
Sukumo observatory (SKM) of DPRI, Kyoto University.
Three broken lines show main slip regions of 1997, 2003
and 2010 SSEs reported by GSI (2010), respectively.
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Fig. 2 Sounding Curves of obtained MT responses at
sites WSKK-006 and WSKK-401. Components of XY
and YX, namely off-diagonal terms, are shown by

colored solid dots.



Table 1 Measurement site locations (WGS84) and recording periods.

Site ID Latitude Longitude Height Date of Observation
(dd:mm:ss.s) (ddd:mm:ss.s) (m) (yyyy/mm/dd)

WSKK-001 N32:44:21.6 E132:59:54.2 304 2014/12/17 - 2014/12/27
WSKK-002 N32:48:08.0 E132:41:32.5 79 2014/12/17 - 2015/01/02
WSKK-003 N32:49:59.0 E132:53:50.8 77 2014/12/18 - 2015/01/03
WSKK-004 N32:57:03.0 E132:48:47.3 37 2014/12/18 - 2014/12/26
WSKK-005 N32:59:48.7 E132:59:09.7 54 2015/01/24 - 2015/02/08
WSKK-006 N32:59:59.1 E132:40:40.3 99 2015/01/24 - 2015/02/07
WSKK-101 N32:51:49.9 E132:48:14.6 194 2015/05/14 - 2015/05/28
WSKK-102 N32:52:52.2 E132:44:18.3 19 2015/05/14 - 2015/05/29
WSKK-103 N32:55:15.5 E132:55:42.1 69 2015/05/12 - 2015/05/28
WSKK-104 N32:57:35.5 E132:35:56.8 58 2015/05/13 - 2015/05/27
WSKK-105 N33:01:16.1 E132:32:59.2 289 2015/05/13 - 2015/05/31
WSKK-106 N33:02:56.3 E132:49:05.0 23 2015/05/14 - 2015/05/28
WSKK-107 N33:06:38.3 E132:38:11.0 295 2015/05/13 - 2015/05/28
WSKK-108 N33:08:35.5 E132:30:43.6 39 2015/05/13 - 2015/05/30
WSKK-109 N33:09:22.0 E132:50:09.3 281 2015/05/14 - 2015/05/28
WSKK-110 N33:13:54.3 E132:44:30.7 119 2015/05/13 - 2015/05/30
WSKK-201 N32:54:29.6 E132:31:10.6 73 2015/09/16 - 2015/09/28
WSKK-202 N33:07:36.0 E133:00:55.6 172 2015/09/17 - 2015/09/28
WSKK-203 N33:18:35.2 E133:03:16.1 341 2015/09/17 - 2015/09/28
WSKK-204 N33:23:36.8 E132:41:36.6 203 2015/09/16 - 2015/09/29
WSKK-205 N33:22:24.5 E132:08:02.6 193 2015/09/15 - 2015/09/24
WSKK-206 N33:30:20.7 E132:29:08.9 186 2015/09/15 - 2015/09/29
WSKK-301 N33:13:10.7 E132:36:12.4 431 2015/10/01 - 2015/10/14
WSKK-302 N33:17:10.8 E132:55:24.2 593 2015/09/29 - 2015/10/13
WSKK-303 N33:19:01.1 E132:35:30.3 221 2015/10/01 - 2015/10/14
WSKK-304 N33:21:51.5 E132:27:59.9 468 2015/09/30 - 2015/10/14
WSKK-305 N33:23:49.2 E132:54:57.5 518 2015/09/29 - 2015/10/13
WSKK-306 N33:31:13.7 E132:41:01.3 94 2015/09/30 - 2015/10/14
WSKK-401 N32:43:10.2 E132:33:54.4 249 2016/05/11 - 2016/05/31
WSKK-402 N32:48:25.0 E132:41:16.3 65 2016/05/10 - 2016/05/19
WSKK-403 N33:10:10.4 E132:17:08.7 90 2016/05/12 - 2016/05/31

SWA N39:34:34.6 E140:49:39.9 474 Reference site for 001-006

KAG N31:55:29.0 E130:47:31.6 745 Reference site for 101-403
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Fig. 3 Spatial distributions of the apparent resistivity (upper panels) and the phase (middle panels) calculated from

the determinant average impedances (Zy), and the real induction vectors and the phase tensor ellipses (lower

panels) for period bands of 22, 233 and 1,920 sec are shown. The induction vectors are drawn by the Parkinson

convention.
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