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Improvement of geoelectrical resistivity structures around Philippine Sea plate
boundary beneath Shikoku distric

MURAKAMI, HIDEKI
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This study aims to improve accuracy of geoelectrical resistivity structures
around Philippine Sea plate boundary beneath Shikoku district, especially central and western Shikoku
district, using the Network-magnetotelluric (MT) method. We determined MT response functions in the
period range of 100-10000s at several observation sites in Shikoku district. In central Shikoku the
comparison between the observed MT response functions and the theoretical MT response functions
calculated from 2-dimensional resistivity structures indicated the possibility of the resistivity
structure similar to that under the eastern Shikoku, which has lower resistivit¥ lower crust , lower
resistivity oceanic crust and high resistivity plate. In the western Shikoku a lower resistivity
(~100hm-m) area at depth of 30-40km, which is corresponding to the region in which non-volcanic
Tow-frequency tremors occur, was found newly.



2013
2007
Vp/Vs  1.59
1.66 1.80
30km
Vp/Vs  1.80
Vp/Vs
Vp/Vs
3
2
Yamaguchi et al . (1999)
(2003) (2007)
(2011)
1993 1998
2001 (2009)
(2009,2010)
(Yamaguchi et al.,1999; ,2011)
Qm
kQm
(1993)
10Q m

10kQ m

100Q m

(MT)
2009
2009,2010
10Q m
1kQ m
MT
100
10000 MT
20km~60km
Network-MT
100 10000
MT (Uyeshima,1990)
MT 0.02 1000
MT

(&Y) Network-MT
Network-MT



(DMT
MT
40
Network-MT
10
MT
(2) MT MT responses : 00s40
105 45 w Apparent resistivities [2m] 108
. .
11?; " T :l:‘
100 4 ot 'T';i il ) 100
,2007; 108 10°
2011: 2012 11?:‘ A e *,-" e 11%2'
MT o i -
BIRRP Chave and Thomson,2004 wo“’; 100 10h tot ol 102 1°”pnas‘e°‘[deg]‘°590
MT i I 7
e T 3 4 3 T b
7 QZ L A i I{ipmﬁf .
0% Ifl 15
38 _123 = - 2, ?so
31 S o I . *
MT :z LETH R 7 % 0
15 -0
(3) 010‘ 102 10 10*  1of0' 102 10°  10% 105-180
Period [s] Period [s]
2 Uchida and
Ogawa, 1993
MT
Network-MT 2 4 s 4
95
MT 1980 4
MT XX, XY, YX,Vy
MT
- 10 P Xy.p yX MT
MT
MT Network-MT
2
MT MT
Network-MT 90
MT 100 10000
MT 1000 Network-MT
JR
MT TE ™ MT
MT
Network-MT M JR
TE
MT  MT
MT
MT




MT responses : shiro10

w Apparent resistivities [Q0m]
i 0 !

10¢ 104
10° L 10°
‘

2 At 2
10 5 . i 10
10" 4 = : - 10!
i . resetedt 100
10 - 10¢
103 108

H
102 wett AR A1
P 1
10" 4 - ! F 10
10° T T T i T T 100
10 102 10 10 1010" 102 108 104 108
=5 5 Phases [deg]
180 =l ‘ ‘ 180
90 T 20
LTS 11 $let
0 .'é..,,. o P
-90 .t -90
-180 -+ - -180
180 2 180
90 4 . %0

0- 0

-80 = H E-90
-180 [rooeeqesn i’ asretesibl] ¢ -180

T T T T
10’ 102 10° 10% 1040’ 102

Period [s]

10° 10* 108

Period [s]

MT
@
2
,1993 10k
Qm
100Q m
Yamaguchi et
al.,1999; 2011
2
MT
Network-MT
Network-MT
10
MT
Network-MT MT
100Q m 20km
1kQ m(20km) 75Q m(10km)
5kQm 50Qm
MT

200

Distance(km)

0
100 90 80 70 60 50 40 30 20 10 0 —10 20 —30 40 -50 60 70 ~80 90 ~100

[ — ]

1o 1 234

Resistivity [log(€m)]

26.500 km

pa[Qm]

(=}

~J
N

Phase[deg]
Ao
wn O

(98]
(=}
T
L

(9}

S

3 2 1
log(Frequency[Hz])
MT
™
TE
MT
MT
10k
Qm
1kQm
10kQ m
(3) MT
Network-MT
MT
Network-MT
MT
2
MT MT
0.002 1000 MT
100 10000

MT  Network-MT  MT



RHO

1.0E+04
1.OE+03 !\
|
1.0E+02 w‘
1.0E+01
1.0E+00
1.06403 1.0£+402 1.06+01 1.0E+00 1.0E-01 1.0E-02 1.0E-03 1.0E-04 1.0E-05
il YY1 il YX1 XY2 il YX2
PHS

180
;
e

[#

o5 MWJ
]81“0[«03 10E+02 10E+401 10E+00 10E-01 1.0E-02 1.0E-03 1.0E-04 1.0E-05
i XYl —-YX1 XY2 ~—8—YX2
MT  Network-MT  MT

MT 0.002 1000 Network-MT
100 10000
Network-M
™ TE
MT
Network-MT ™ TE
MT
Network-MT ™ TE
MT
2

n"w v v ML yyy v 53 vvv v v ¥v S|

N B e e
E 2 - LﬂgOhm;m

-70 -60 fﬁl)'ﬂb =30 -20 71(I;iseua"cel(ukm)20 30 40 50 60 70 80

MT Network-MT
2
MT
MTL
100 10000 MT

30km  40km

10Q m

Yamaguchi et

al.,2009 Network-MT

MT

45
)

MT
[ ]
Chave,A.D.,and D.J.Thomson, 2004,
Bounded influence estimation of
magnetotelluric response functions.

Geopys.J.Int, 157, 988-1006.

2001
2001 Eq-P008.
2007,
Double-Difference Tomography
2,
60, 1-20
2007,
18 29-37.
2011,
MT
Network-MT
.Conductivity Anomaly
45-52.
2012, MT
Network-MT
.Conductivity
Anomaly 31-36.
1993
268pp

2003



2009
20

pp.298-301
2011

22

Uchida,T. and Y.Ogawa, 1993,
Development of Fortran code for
two-dimensional maganetotelluric
inversion with smoothness constraint.
Geological Survey of Japan Open-File
Report, No.205, 115pp.

Uyeshima,M.,1990, Application of
Network-MT method to study of
electrical conductivity structure in the
central and eastern part of Hokkaido
[Ph.D. thesis]. Univ.Tokyo.

1998

52pp.

Yamaguchi,S., Kobayashi,Y., Oshiman,N.,
Tanimoto,K., Murakami,H., Shiozaki,l.,
Uyeshima,M., Utada,H., and
Sumitomo,N. 1999 Preliminary report
on regional resistivity variation inferred
from the Network MT investigation in
the Shikoku district, southwestern
Japan Earth Planets Space, 51, 193-203

Yamaguchi,S.,Uyeshima,M.,Murakami,H.,
Sutoh,S.,Tanigawa,D.,Ogawa,T.,Oshima
n,N.,Yoshimura,R.,Aizawa,K.,Shiozaki,I.
,and Kasaya,T.,2009, Improvement of
the Network-MT method and its first
application in 1imaging the deep
conductivity structure beneath the Kii
Peninsula, southwestern Japan,
Earth,Planets and Space, 61, 957-971, .

2014

. Conductivity
Anomaly 61-67
2009 MT

P2-56
2010 MT

2010
CD-ROM)  SCG085-P03
2013

http://ww.jishin.go.jp/main/chousa/l
3may_nankai/index.htm

1
[1]
Network-MT
2015 Conductivity Anomaly
21-281,2015
3
[1]

2012  Conductivity Anomaly
2013 1 10

21 MT
Network-MT 4
2013 2013
22
[3]
Network-MT

2014 Conductivity Anomaly
2005 1 8

o
MURAKAMI HIDEKI

10166259

@
YAMAGUCHI SATORU

70191228
SHIOZAKI 1CHIRO

)
80221290

®



