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Abstract

Network MT (Magneto Telluric) observations were carried out in the Chugoku district in
order to study the resistivity structure of the crust and the upper mantle beneath the south-
western Japan arc. The electric field variations were measured using 69 dipoles in total, whose
lengths were more than several kilometers. The electric field variation measured at almost all
the dipoles showed a good correlation with eastward geomagnetic field variation. Geomagnet-
ic field variation data at the Kakioka Geomagnetic Observatory (Japan Meteorological Agency)
were used to obtain MT impedances. MT impedances were calculated at each triangular
section formed by two dipoles; these consisted of one central station and two branch stations of
NTT (Nippon Telegraph and Telephone Corporation). MT impedances, which can be used for
model analysis, were determined at 18 triangular sections in the San’in area, the northern part
of the Chugoku district, where the effect of artificial noise caused mainly by leakage current
from electrical railways can be ignored.

The key features of the MT sounding curves, the spatial distributien of the apparent
resistivity and phase values, can be summarized as follows:

(1) As the period increases, the apparent resistivity o, tends to increase, while the apparent
resistivity payx tends to decrease. The apparent resistivity 0., is generally higher than Dayx:
‘It is considered to be due to the existence of the Japan Sea at the north side of the surveyed area,
whose coastline runs almost in an east-west direction.

(2) The spatial distribution of the apparent resistivity values indicates a clear resistivity
boundary along the line of SKN-TTR-GMU. This line coincides with the seismic zone that
includes the Yoshioka and Shikano earthquake faults associated with the 1943 Tottori earth-
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quake (M7.2). Further investigations are needed to clarify the structure of the resistivity
boundary and the relationship among this boundary and the seismic faults.

(3) In all cases, the apparent resistivity O.y tends to decrease only once around a period of
several hundred seconds. This can be caused by the existence of an electrical conductor in the
deep crust and/or mantle beneath this region. o

(4) The phase ¢,y shows a constant value of around 30 degrees for all period ranges. The phase
$yx curves can be classified into two groups. At some triangles the phase ¢y, abruptly increases
for a period of more than several hundred seconds; the resistivity structure cannot be simply
explained by a two-dimensional structure model. At the other sites the phase ¢yx does not
show any remarkable phase change.

(5) Good quality data could not be acquired in the Sanyo area, at the south side of the Chugoku
district, which is an important region for studying the northern leading edge of the subducting
Philppine Sea plate. Major research efforts will be needed to overcome the difficulty of
analyzing data of the electric field, which is contaminated by artificial noise.

Key words: network MT investigation, resistivity structure, clear resistivity boundary, seismic
zone, Chugoku district
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Fig. 1. (a) Location of observation points in the Chugoku district.
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Fig.1. (b) Location of observation points in the San’in area. Solid circles with
abbreviated location names represent the NTT (Nippon Telegraph and Telephone
Corporation) central stations, while open circles represent the NTT branch stations.
Lines denote dipoles connecting two of the telephone stations.
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Table 1. List of network MT stations. Station name, code, latitude, longitude, altitude,
periods of data acquisition and analysis are shown.

station code Latitude (N) Longitude (E) Altitude (m) Remarks
BRI (Tottori) TTR 35° 29 39" 134° 14’ 13~ 4.0  Period of data aquisition 95/12/04~96/03/06
Period of data analysis 95/12/10~96/02/29

&% (Iwami) WM 35° 34° 21* 134° 20’ 08~ 11.0
MW (Gamou) GMU 35° 31" 44" 134° 23’ 35" 85.0
R NKG 35° 26" 21" 134° 20’ 04" 120.0
(Nakagawara)

BBR (Koge) KOG 35° 24’ 35" 134° 15’ 24" 80.0

W (Kando) KND 35° 24° 39" 134° 09’ 42 110.0

&% (Kurayoshi) KRY 35° 25 42” 133° 50 107 30.0

EE¥¥ (Shikano) SKN 35° 27° 47 134° 03’ 29" 50.0

K18 (Suetsune) STN 35° 317 15” 134° 08’ 26" 10.0

&K (Koge) KOG 35° 24° 35" 134° 15° 24" 80.0 Period of data aquisition 95/12/04~96/03/06
Period of data analysis 95/12/10~96/02/29

#h#B (Kisaichi) KSC 35° 24° 51”7 134° 19° 02  250.0

tE (lkeda) IKD 35° 17° 49” 134° 26" 13"  300.0
Bk (Nagi) NAG 35° 12° 39" 134° 13" 11 2800
k& (Saji) SAJ 35° 197 30" 134° 06’ 21”7  220.0

&% (Kurayoshi) KRY 35° 25’ 427 133° 50° 10* 20.0 - Period of data aquisition 95/12/05~96/03/07
Period of data analysis 95/12/10~96/02/29

78 (Tomari) TMR 35° 30 10” 133° 56’ 06~ 10.0

=¥ (Misasa) MSS 35° 24’ 36” 133° 53 14" 55.0

73# (Anagamo) ANG 35° 19 12” 133° 50’ 20°  180.0

B (Sekigane) SKG 35° 22° 03” 133° 45’ 06” 115.0

& (Furunaga) FRN 35° 257 17”7 133° 39° 42  230.0

¥{a (Touhaku) THK 35° 30° 08” 133° 40’ 58* 5.0

it% (Houjou) HOJ 35° 28° 42" 133° 49 04~ 6.0

HF (Yonago) YNG 35° 25° 39" 133° 20’ 16" 5.0

HKF (Yonaqo) YNG 35° 25 39" 133° 20’ 16” 3.0 Period of data aquisition 95/12/06~96/02/22
Period of data analysis 95/12/10~96/02/22

RF (Amariko)  AMR 35° 30° 36" 133° 14 26” 2.7
kR (Mikuriya) MKR 35° 30 157 133° 29 33" 79
#27L (Yodoe) YDE 35°-26" 54" 133° 25" 14 5.0
KIisF (Daisenji) DSJ 35° 22° 20" 133° 31 00  690.0
#0 (Mizoguchi) MZG 35° 20’ 39" 133° 26’ 14” 70.0
78 (Saihaku) SHK 35° 20 29” 133° 19 42~ 30.0
3k (Yasugi) YSG 35° 25’ 47” 133° 15’ 11” 1.7
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Table 1. List of network MT stations (continued).

. station code Latitude (N) Longitude (E) Altitude (m) Remarks

181 (Neu) NEU 35° 13 55" 133° 26” 40" 270.0 Period of data aquisition 95/12/05~96/02/22

Period of data analysis 95/12/10~96/02/22

JLEE (Ebi) EBt 35° 16” 52" 133° 29’ 30~ 150.0

ED (Inga) ING 35° 12° 52" 133° 15 06" 530.0

£ 8 (Tari) TAR 35° 06° 52” 133° 12’ 18" 450.0

+ER KMW 35° 07’ 45" 133° 19’ 42" 370.0

(Kamiiwami)

#HR (Niimi) NIM 34° 59’ 08" 133° 27’ 48~ 190.0 Period of data aquisition 94/12/20~95/06/28
Ki& (Oosa) OSA 35° 03’ 58" 133° 33’ 44~ 350.0

#& (lkura) IKR 34° 55° 41" 133° 31’ 26" 150.0

R (Tessei) TES 34° 54° 54" 133° 19’ 34~ 380.0

At (Kuse) KUS 35° 04’ 29" 133° 44’ 58~ 155.0 Period of data aquisition 94/12/20~95/06/28
2£)i] (Mikawa) MKW 34° 58° 58” 133° 42" 16" 140.0

f (Chuuka) CHK 35° 15’ 51” 133° 46’ 56” 490.0

H (Wakashiro) WKS 35° 03 25" 133° 36 40” 290.0

#FIl (Hiruzen) HRZ 35° 16’ 35” 133° 40’ 06" 450.0

B (Yubara) YBR 35° 117 06" 133° 44° 10"  330.0

2357 (Bishin) BSN 35° 09° 38” 133° 35’ 56~ 435.0

il (Tsuyama) TYM 35° 04’ 02” 134° 00’ 44”  100.0 - Period of data aquisition 94/12/20~94/06/28
#4E (Mimasaka) MMS 35° 00’ 18" 134° 09 01" 85.0

B NHB 35° 06’ 50" 134° 09’ 20© 225.0

(Nihonbara)

2 (Okutsu) OKT 35° 13’ 04” 133° 55’ 20"  350.0

Ak (Kume) KUM 35° 02° 32" 133° 54’ 25" 150.0

ABHH (Ochaga) OHG 34° 57 30" 133° 53’ 44"  370.0

H#BI (Yanahara) YNH 34° 56’ 50" 134° 03’ 33" 70.0

4% (Kagami) KGM 35° 097 03” 133° 57 22°  230.0

24 (Mimasaka) MMS 35° 00’ 18” 134° 09’ 01" 85.0 Period of data aquisition 94/12/20~95/06/28
KK (Oohara) OHR 35° 05” 56” 134° 19’ 38" 210.0

%A (Kageishi)  KGI 35° 107 35" 134° 20’ 20"  340.0

Bl (Okayama) OKY 34° 39° 38" 133° 55° 46" 5.0 Period of data aquisition 95/07/05~95/10/13
5P (Ashimori)  ASM 34° 43’ 26“ 133° 48’ 33" 20.0

&M (Kurashiki) KRS 34° 35’ 28" 133° 45’ 37" 3.0

Eivae 2] KNZ 34° 36’ 23" 134° 03’ 32" 5.0

(Saidaﬁikgnzaki)

Bit#E SNP 34° 40" 12" 133° 40" 20" 30.0

(Soujashinpon)

| (Fujita) FJT 34° 34" 45" 133° 53° 30" 2.0

X% (Tamano) TMN 34° 27’ 25” 133° 55° 39 3.0

24k (Musa) MUS 34° 43” 15" 133° 58" 56" 15.0
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Fig. 2. Records of geomagnetic and electric field variations on Jan. 14, 1996 (in JST=UT
+9hours). The uppermost figure shows Hx (northward), Hy (eastward) and Hz
(downward) geomagnetic components at the Kakioka Geomagnetic Observatory, Japan
Meteorological Agency. The lower eight records show electric field variations at each
dipole in the (a) Tottori area, (b) Koge area, {(c) Kurayoshi area, (d) Yonago area, and (e)
Neu area.
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