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In order to contribute to a reduction in damage caused by earthquakes and volcanic eruptions,
heterogeneities of crustal and upper mantle structure should be clarified based on fundamental
investigations of electrical resistivity structure in Chugoku and Shikoku regions, southwestern Japan arc.
In this presentation, a research report on fundamental surveys for the following two topics, using data
acquired in 2016 incorporated in the existing data, will be shown.

(1) Our research group has shown that there is a clear relationship between resistivity and seismicity in
the Sanin and Shikoku regions. in the eastern part of San-in region, it was found that a conductive area
exists in the deep crust part under the seismic region, which is a resistive area, along with the seismic
activity area stretching neatly in the east and west direction. Harmonious research results has been shown
from geodetic GNSS(GPS) data analysis by Nishimura (2015) who implies that relationship between strain
concentration zone in Sanin region and the occurrence of the 1943 Tottori earthquake, the 1983 Tottori
Chubu earthquake, and the 2000 western Tottori earthquake. Assuming that inland earthquakes occur
because of local stress concentration caused by heterogeneity beneath a seismic activity band (lio, 2009),
the heterbgeneity in this area should be clarified hereafter.

In this background, a Magnitude (M) 6.6 Earthquake in the Central Tottori Prefecture on October 21,
2016 occurred. Before this earthquake, there were earthquakes frequently occurred since October 2015
in the area about 10 km east of the area where the 2016 earthquake occurred, and the east side is the
western extension of the Kano and Yoshioka faults, the 1943 Tottori earthquake fault. In order to
elucidate the heterogeneous structure of the lower crust beneath the seisimic region, we set up several
survey lines across the central focal region of the Chubu region to carry out wideband MT observation.
According to the result of one-dimensional analysis of Bostic inversion based on determinant impedance
by integrating existing MT data, it was shown that the low resistivity region exists continuously in the form
of a band around the depth of 10 km in the region.

(2) In the Shikoku region, in order to elucidate the regional characteristics of the large scale resistivity
structure, fundamental wideband MT observations have been conducted at 8 sites in the observations
gap area around the central part of Shikoku region.

By integrating the existing MT data, we tried model analysis using the program code of Ogawa and Uchida
(1996) assuming that the midwestern part of Shikoku region has a two-dimensional structure of N75E
strike direction harmonious with the geological structure. The preliminary resistivity model shows
interesting features; the north-dip resistivity structure matching with the hypocentral distribution found at
the upper crustal depth in the northern part of the Median Tectonic Line, etc.

Acknowledgments: This study was supported by the Ministry of Education, Culture, Sports, Science and
Technology (MEXT) of Japan, under its Observation and Research Program for Prediction of Earthquakes
and Volcanic Eruptions, and also supported by 2016 Tottori Prefecture Environmental academic research
promotion promotion project. We would like to express sincere gratitude for the Nittetsu Mining




Consultants Co. Ltd. kindly let us use their continuous geomagnetic records as remote references. We
used joint research equipment of Kyoto University Disaster Prevention Research Institute for observation
of this research. Reference magnetic field record is free data Last of all, we would like to express our
thanks to T.Higa of Kyoto University and T.Yamamoto, M.Fukunari, Y.Yoshida and F.Okabe of Tottori
University for their help during data acquisition.

Keywords: Earthquake in the Central Tottori Prefecture on October 21, 2016, Shikoku region, electrical
resistivity, fundamental investigation




300 200 @0. 'Szﬁﬁﬁﬂ R o
: Sl V' S
¥ b A the Sea of Japan ; }
35 30 & o/, (
_r"-_;‘b;: £
35 15' g
s < Ooginosen Volcano | &M ©
_‘13; X o / * 5<M<6 O
bk - ) .
L B - X O S Ja<mss o
:;:'.‘f 2 eyl . ':v'-h;{l" 3<M<4 o
5 L —— - . - 4 Y.
35 00° NEAA . | ~'.:$1\_~';' $5 %l g i 2cM<3 o
R SRR M<2 -
- A : N - >
132 4% 133 OO 133 1% 133 30' 133 4% 134 00 134 15 134 30' 134 4%

1. 2013FEELIRIZEGEINT-IUZH A DELFED LI TR AIRA, B(100), C(200),
D(300), 800, E(400), F, G&2014F E EM B IRIEF MR IREE XAFTAIRR2014Z2ER DT
[ZERTHEEL-LD.

-ZAMADETE=ZAMIIE A EAERL, FETERINE=ESYSIETENEN, TR, EE,
BHEMEOMEZTRY. TH, RICHK6TRINDAIDIIZZDHIE TITEMN100F DR IZMT
DSADOANERMENHEELREL, N OHMEFENFZ1ERLICELESNLTLNS.

- KA R CTHRMTESRRREXNRELARIIFB D/ Y FTEELT=2016-17AZE LTI
2016-17B, ZL CTHEEXRELT-2014D3RETH 5.



3520

o
. . MNlama,
20‘ .

35°10'

133°50' 134°00'

circle_gray: JMA data hypocenters in 2000/01/01-2016/10/20
circle_red : JMA data hypocenters in 2016/10/21-2016/12/31
cross_black : 2016/10/21 M6.6 epicenter

star_light_gree!

n : MT sites in 2016 star_black : MT sites before 2015

lz 2016 FEEMRIRIFEFMMARIREE R
[CEKUREBEEIN-EREFREOMEEEDD LT

| EMTERIM R 2R SRR T (ERE X, 5

1640 =)

7‘&33 R%Bjc%ﬁﬁ‘“Eﬁnﬁﬁ*ﬁ“%:’ﬁﬁébfﬁx

é’haf"ﬁll:* V&bU" E“I/REE/E“,“@EE/E“,“

,~,\\31’L7"’"F?$ -AR-BRERA SH6F5E0L . if—,
BEFEDRI A (M) HERTHUL-.
IMAERBRT—2DOHRIZ DL TIE,

2000/1/1 0:00~2016/10/20 £ TZIKE OHIT,
2000/10/21~2016/12/31F T FEBOHIT/RL,
AKEDMEZE X ITRLI-(FRER SHIFIEE
B TELB).

RIZREENAHEDIZ, ELLEREEZS-5TH
D ERACK)I M ERAICBHAL TEELKREZ
Bi-g2EMTREEINS — HMEFRLERIZ, COIE
LR B D EFIE(DIRIZ)ZBHSMNZT HIEAY,
KREOEBICEMTA-ODE—HIZEMNS.

TDEOHICIFtMERREBRAEICESHNIEIEEE
BEOLEEBMEIERBERAENVLETHS.



Apparent Resistivity hara Apparent Resistivity hoji Apparent Resistivity taka
] ! ! i
AE - AE ‘E . 3 *t*
E E E ‘O - ¥

] R e HRH I 08 ST SRR 0 Pl O (00 02 3 % i

= et - i = i . = - =

s == o i Mt IS ] e i g

e I : T Ty

O Q : o i

o] O] O]

I 3 I 3 I 3

T ] [l o ]

O o O o O o

O j O 3 O j

—1 —1 —1 ]

@RhoXY mRhoYX LOG Frequency (Hz)| |@RhoXY mRhoYX LOG Frequency (Hz)| |@RhoXY mRhoYX —LOG Frequency (Hz)
Apparent Resistivity 301 Apparent Resistivity saka Apparent Resistivity 306

= = *'T S =" e
E i o e [ N ame | L =

3518 e o I3 R " e OS50 =T S S sl

S e “ G Semmdtn T L S § uar b

0.l O] = | |o

T 3 I 3 T 3

o o 4 o

G o O o4 [OX=

O 3 O 3 O 3

- — —1 ]

@®RhoXY mRhoYX LOG Frequency (Hz)

@®RhoXY mRhoYX LOG Frequency (Hz)

®RhoXY mRhoYX LOG Frequency (Hz)

X3-1. 2016-1Al§RIZH (T2 BT LLIRIIZEE R

FALARDESEEREFRDEIGENHEESN-ENTHIERZFTATTRL, B
ARDESERMIILTRIDHEISEE DA EHE THESN-ENZREATIRY . HiH
[FRAIFEEES (Qm), MEIXELIRM (H)ZERL, WINERBERYTRESN TS,
AAETE, BRBAHRTR, KEEFBNERGHAISEEL, HESEILRRENG
THENTEO, BRERFENRERFICHTTRILVDEIREICHTZY, LRI

BEDT—2METHENTETS-.




Apparent Resistivity ekita Apparent Resistivity furu Apparent Resistivity endani

e,

. 3 3

o w0 o™ ] . o e ] ) g

o Peare, ,./"/' | . Wl 1 I v.-’"f'“. ot %

Pl E RiEA = e = o i +

o nmen® ] < _-.-". " B B

":Z";. .-Q,_-‘ " RIS ity L) "’*-M L o ;-__.4 4‘ | ++ i

e P 3 Al o
» P oo . i o :li& % ++
- #“..,

_LOG RHO (OHM-M)
_LOG RHO (OHM-M)
_LOG RHO (OHM-M)

@RhoXY mRhoYX LOG Frequency (Hz)| |@RhoXY mRhoYX LOG Frequency (Hz)| |@RhoXY mRhoYX LOG Frequency (Hz)

Apparent Resistivity akamatsu Apparent Resistivity kubara Apparent Resistivity tashiro

B 4

] Sgn it
' | g DL AR IS
bt T e piS
g ha *

# ] Eew ‘*‘#'u i

A e
; H‘} ; +F&T"' e
p

%
g3
g =i

LOG RHO (OHM-M
LOG RHO (OHM-M

3 T '
1 e .ff ™ .::‘of"‘-.'
e

s

L] P
= s SRR

_LOG RHO (OHM-M)

@RhoXY mRhoYX LOG Frequency (Hz)| |@RhoXY mRhoYX LOG Frequency (Hz)| |@RhoXY mRhoYX LOG Frequency (Hz)

X3-2. 2016-2Al{RIZHT5 R M IFLLEIIEE /R

FAAROEGERAAROESGEESNOHESN-ENTLLERZENLTRL, B
ARIDESG LA RDHISEEDEAESHE THESN=ZENEERMATIRT. Hitdh
(XENFEEER (Qm), EEXEKEE (H)ZRL, WT LB RYTREIN TS,



Apparent Resistivity shimo Apparent Resistivity wada Apparent Resistivity  iwakura

2ol - P
i ﬁ:ﬂ# *-“d‘_,‘-‘f"' "?

3 == 57 &

E - ‘___._J:J‘.H * #4..” .‘.-‘-

o L
= i

¥

L
.
-"'*:.&f . -’*H‘c‘m
b rS

= A

=: Te Pt O
S
N

o (1.
T9e,

_LOG RHO (OHM-M)
_LOG RHO (OHM-M)
_LOG RHO (OHM-M)

@RhoXY mRhoYX LOG Frequency (Hz)| |@RhoXY mRhoYX LOG Frequency (Hz)| |@RhoXY mRhoYX LOG Frequency (Hz)

Apparent Resistivity fukuyama Apparent Resistivity hamago

] |
% % +
] . .

PO PR s W calll P r“'wﬁ*fw EVT!;

. Hieeed i = - My

= inN IR R AW&{ U ++

I R ﬂ_ I E {‘T \+

e ! W Q]

O O

I I

[os o

oK ooz

o] O 1

- -1 ]

@RhoXY mRhoYX LOG Frequency (Hz)| |@RhoXY mRhoYX —LOG Frequency (Hz)

X3-3. 2016-3BlRIZHTHEMITLLIBIIEE AR

EAAFDESERAARDUISGEENSHTESN-ENTHERFEALTRL, B
FRIDEGEFEIEAROEISESHOEAEHE CTHEIN-ZTNERUATRY. it
[FRAIFLEER (Qm), EEHXELRE (H)ZRL, WTNEREEEYTRIEIN TS,



wwwwwwwwwwwwwwwwwwwwwwwwwwwwww

PrEiiiiiiiEiint Raiiiiiiiiiiiii Ea 2065ERmMEMHOME
- ' . EREBREDOLIRINT—42%F
s - W=EMNTEEREDFma2fH
. s H(J:)tlzkmﬁﬁ EETIL(TF)
o T ;;—C(i ED*LT* _975“91:&
o oz E‘é#’hélmpedanced);fa"i&ﬂ?
. - (ENndEDEANT, F#1# (£
E)YBLUAHHI10M(BEL)DEM
1059 633 (TR IED R R ERRT 1Y
e ss1500 DA IN—=Da U BBITEWNSF L
o o MoEINT-IRTEEET IILE

’Ex‘:( LI-24L5FEDLLEIE
e | EDERAER, 7km(ETF) B&

V15km (B TF) &Y.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

PR iEEREIEREREE BpRiiifiiiiiil LWIHOEAEICSLTICOX
35153 352153 IJTO)IFF-'I'IkO)im Eﬁtﬂ”$uﬂl]&

. , FHRLEL THIBERE DB LK

353000
>
s ik WOEFE (HTIEEFRDEIET
b 4+
S s RSND) AiEhNT=
-
352423 352423
352220 352220 (OHM-M)
352038 352030 n
0
351845 351845 20
480
680
351653 35:1653 1000
1500
35:1500 35:1500 20
3200
4600
25,1300 351308 800
10000
FCRERTY 251115 15000
KILOMETERS KILOMETERS
BosiDet Tem BosiDet 15am
0 s 10 15 0 5 0 15



133°E 134E 135°E
I g = |° o
~ Jun.1976 - Jun.1993, Dcpth<3l]km|’ b F™, 0| ®N

o
Fb

., c.
Tottori-ken | Tottod EQ = ¢1&2 MG S
. Chubu £Q 2 €1943,M7,2). %, -
- (1983,M6:2) .

- ® & P "

Research Center for Earthguake Prediction
Disaster Prevention Research Institute
Kyoto University (1993)

B5. 1LfEHh 5 R ERD = EL n—a_%’JloofﬁFEﬁl M7#RDAEEINBERICA DS £
SICIUfE A REZFOIZHERE L TS EHEWMT7.1,1872), BEM#E
(M6.8,1925), JtF#E#EMT7.3,1927), Em#EM7.2,1943), EMEFIfE
(M6.2,1983), EMEFAIRHEMT.3,2000)%% ENENIZHT-5H. S EID20164E10
B21EEMEGEHOESL COMLEIZLITHEFTHOFDOHRICAS Z EHIER

dh 71\ Z



X6-1. 20134 E LIATIZEE é«‘rtf—UJB“imﬁ@EEﬁ@tt?& Line A
LR ZEAIERA, C(200), D(300) THELMNT-LLIREE Swarm activity in 2001
R K i = O éﬁ#é%&%ﬁ@ﬁ%ﬂ Lu N S
ESELER(BRABRN LT, RITIEFRRSINTLND)
nﬁiﬁb\ﬁaéh&’&%%bwﬁﬂnblb —J XS LTES-.

EEHE (1943,M7.2)

Line C

Log Ohm-m -5 -10 -5 0 5 10 15
D stance &km)

Pwerdimensional resistiviry model for line (00

(=] -t - T ] d

L|ne D 20 .15 -10 5 0 5 10 15 =20

Distance(km)
==
N SHEHIBOME (1983,M6.2) . 200
0 |
35 30
5 Mag
E 50
\'5 10 3515 3
=
=
=" 3 o
] 15
1 35 00 as _k
132 45 133 00 133 18" 133 30 133 45" 134 00 134 15 134 30 134 45
25
-20 -15 -10 -5 0 5 10 15
Distance(km)
Log Ohm-m




Line C REUSR (1943, M7.2) Line A ERRABORSHE(2001)

Line D | mmm+#omnm (1983, M6.2 e I
NS & D & @’ o o B6-2. 201440 BB IBE BT IR R B LB AR 2014 (BT -
-G Al . s v EENEESEESRS) CEONHLIERSENER (A0 R

) EERISLER, BERIIIELIEREZTRT.
AAELYEE - SHBERALERMIBICEWONTEoN-LLIERE
EERFD193FSEMMEDMENBEL - SREERUV1983F 5
MEGHDOEERIEZEVHAE THON LB B ERE X
(ELRRUVETR)EFLET 5L, KEMALIERBEXBTLNS
LD, HERAVS AT NI ENTENT-. CHIZEELT, i
o S it MR EFMRELVOTH#EZL-0TRREEZLOND OO JFEEIC
————————— 1 O g HalEEE A LME IR B AN D IFZAT TIEZE R ERL
THR EERSIZL TV ATREMSE A RSN -.




SEERI.
AR WUV T AERF]
(201518 15ANHK=1—X &
EhR, BXREBFE2B48RES
ZEF1ELTHRM)
RABXAAMNKICKSEL#
BIEGPSEFEE R T —HEHT
[2&kY, BE- ERILERAEIERI
XL CHERBIZEICEmMm & T
ZHNLTEY, EHNEHLDD

- HAHEHFIBALT-. 19955 B fH#

R REKAP2004FFH B itk
HELZED, BIHZPEMIZIZID
O HERFIATRELE
EALNTEHY, £ikmn194345F

| EHEHEA20004FE EHE SR
EEDEEINREINT-.




SEEF BTt EREHERT NFEF (201657818, 9A30B L H)

: }E&ﬁlﬁwﬁﬁﬁiﬂﬂﬁ 2. _hifd),ﬁlﬂiﬁiﬁ0)n$1ﬂﬁti1ﬂﬁn¥1ﬂﬁwi7f+

EENERHERBOTIZHESN TWSHMERE ) . »
BB 5. Iy 51 > RR s SRS BTt _
L\;)?*ﬁ HERREORFA(KEAFEME) 2EEL T sEiE M7OLLE —
HEE. EEHOFELEHREFT MIUL LOMMEEETE)F TR BEF  EEOH REtsh - 3 2 a1
HREL CERISFHEE T > TEEL A, MIRBONE e .

#E HRICSEATOSEIDH T OEREEHEL T

1575\%_&%75\»3 ﬂ@*‘l%’&r“t-f i B8 41 3 T
' 750 EELTVET irr N (R R E el
jLJ‘I‘IiﬂiEﬁ(:Fﬁ'ZZSE) R R Hhig (R 274F) O iz 5T R
[ZBIZHE . SOV, RAEMIBZ MR EL THgETfiZ 8 < DFEMHEOEEME T TR ISR TRET B EHEBICLSHE
EELELT, DIERNRZBEIIZT S,
24 5B
EAOTERONS
GRRRERTSY)) (GE0sin0 \ M6.8LL E D EA
s5vy _ 305 LIAIC
. 3% . ot i . EHW@E*
sied I E RESDHEE X ST WS DIEDIIE
- a4 . | SN ; (RT=Fa—F)
X ’/7 ] COMBEHNBETHEL) v ‘ :
0 o .
\ A0 (30 4H5 B W12
N ) : L .
¥ / A e ) 2-3% 50% 3 K M7.72E
Nao g N p TR 7 ' o )| M B M7.8-8 252
\\ \% " O R ORENED = i a1 4k BLEENUL
\5 EETY s e BEL T X Ch ORER. RENOBASBOBENRET S EEEERTEOTELL
_F RAOEEE, SRST M6 814J:0Jﬂﬁ§7h‘30¢1«1ﬂkﬁ$?’6ﬁ§$

*RAIRISETEN RN DEEAE



[RFEFLA] [0
IR, MEICEHAREROTNICL EERTYBETEORMIE[Qn] TH L. K
PO & BRAREE & PFOHALIL[S/m] Th 5. HIPUL, MEOENZT TR, RETH
AT 5. Fio, HWEEBUL, SATORBRAK, An R, RHEEGTHRTIEY) CREEE SRR
B2 L) OBERLEDFEED L ICHBTH TELT 2MEBETH L (I8, 2009). D7
0, HARPTRE TR PR R G W & VTSI HER N ORIBRK DR A HEET DB e FiE LB
ZHNTWD (g, 2009). [
[T CTHMT IR O B RAE) & 2 K FE S ER A RE L, 2O HoORE &
NFRZE R & S ICH TIPS S 2 HEE 5 k% MT 2% (Magneto-telluric 75) &\ 9 . FEEE
IZ1E, HFRICBWTELE) LSO E2BBIL, ThLOThHLA v E—F 2 ZIE/MN) %
RO THEROEREGD. G 0 O—FRRHTIE, HIEFLE A v —F 0 ZDOBHRIZRK
ThHxbhs ;O

r =|Z[ /wmil

ZIT, ol FEBEOAREE, piIkMoG#EELZRS. O

IR SR IR O BRI, B TH D5 KHUTBRAT D L LD RLF =M &EiR & LT
BENDLOTHES LPHTEET S, WP o O —BERHICB W TEMIEOEESHED 1/ 12
BT DRSS d ZRERE (RAF 77 R) LY, & 5EEEBOEE D EDOWEES ETORE
WEFFS> TWDHONOEEL 725, [

d =,2r /wm=503,/r /f LI

[IZ D72, HF ORGSR —Cchiu, FEM L 0 BEHOBEMGEBO TR, £72,
B¥EDOBBNIE B LIcGa, EHGAENL, M TFOHREIAEWIZE L0 EE O RS EIC
B 2w E b, O

SEERS.



