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Abstract

Hokkaido Island is located at the north-west margin of Pacific Ocean, where the Pacific Plate is
being subducted westward from the Kuril Trench. West of the island, there exists a plate boundary
between the North American and Eurasian Plate. Hokkaido is a highly deformed region under a
compressional stress. This tectonic framework was controlled by the dextral oblique collision
between the Eurasian and North American Plates and the oblique subduction of the Pacific Plate
beneath the Kuril Trench, the latter being responsible for the south-westward migration of the Kuril
Arc sliver and its collision into the North Japan Arc. Such tectonic setting is sometimes associated
with large inland earthquakes have been concentrated in the Hidaka Mountains, Teshikaga-Kuttyaro
Area and Northern Hokkaido.

Resistivity studies have been conducted to discuss crustal structures in the tectonic active areas
since 1950°. Resistivity imaging helps us to elucidate the mechanism behind the inland earthquakes,
because it reflects the geology, aqueous fluid, and melt distribution. These studies revealed structural
heterogeneity in the tectonic area and suggested that the heterogeneity could cause local oncentration
of strain and result in inland earthquakes.
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Fig. 6. (a) Comparison of the density and resistivity structure. The image created by
the black mesh marks denotes the density model. (b) A simultaneous image of the
Kutcharo caldera and the estimated fault of the 1938 Kutcharo earthquake (1£6.0)
along the same profile as shown in (a). (Ichihara et al. 2009a)

, 2012). WEERHIEEOERIE, @ HeiEHulk & ReEEuk & o hEicdh v, £=, 20
TERICIE, GEIRIARIE &5 2 DV DARHE USRS FEE L T DB NW 2 L ER ST
W5 (iR, 2010). ZOELELEETE TOREWHEIZOW TS BTt 2D
LENRHAD.

4. KIITOEH

Z 2T, fEHIGENKILOHRIESEICRET 20984 L E 2 —3 5. MTIEIC L 540
ENO K LR ORISR K EBINERE 72K L TIThITnd  (FERIL : Ogawa et al.,
1999, &&, fh, 2009, A, i, 2009, B9 : L4, fih, 2003, 2004, 7L (L
4, fih, 2005, Yamayaetal, 2009, 5 - F1H, fh, 1989, [L4F, fi, 2010). Zi1
HOBEEIZL Y, AERILTIHILTAEE PSR UEER H 0, 1977 FEKEE
LT~ ~lEVRODL RN RSN TS, £, AL THEAE R—ADHE T
(26 B AR IRRES A H L, EIROKILT ARBKD EFRHE EEZ LTS,
RS AL, 20 XL ) RRIIRTIE O L, MBS o+ RiE% o
BRI ICHEE S5 Z ER RSV A,

5. 3BDUY—/VF

HARG IS 23D TR H Z LITTEBO HEETH A 5. T7TIT, MHEEAEIZK L TIE, 3DE
TV TRoA =T 3 AZONTE L R S FUMiensopust et al, 2013), FEAkICE L
TW2AH D H 5 (Siripunvaraporn, 2012). 3DHEEZ RO B 720121, £ < OIS TH]
RCOBHINVETH DD, MM ORERAICEIVAREE 20, ZORITEERA LIS
LT >TE . FRRIICIE, FRTEBIZE L CIEE RS E R Z L n, 28
AR XD —EDORIRE TR T — 2 ZRUGTEL LR DZENEE L. FTz,

-56-



ETV TIZEY, FEHOUEFIERIERHERRBICA LD L Py R 7 DR
OFHMIL AIREE 72D L, (AHROEZBZ DX I T —2 HET VU T O5ME L TEE
T& 5 X 91272 > T&x7=(chihara and Mogi, 2009b) . —J5, RN OMRFISNTE7-2D
WG L SDEEDE VLR SND K210, BTV U JITlE H /8T A —F OFEIRE
TNADOT Uy RIZEBHENRH D Z LB T % (Tietze and Ritter, 2013) . LA
EDXIT, 3DFEEICK L TIE, 1D, 2D TIEA LN D> Tc K 9 BRSO FE A b
HZENHY, ZTIETEITERDEWSEZIDY —/L RDBH D0 LIV,

6. £&9

Vb, A, A0 s Cf o C & I R E B4 A B gt A L E 2 — L,
A% JEMINI GHE[ %% 2 DEEORSET — 2 b Z 2B B L CE O THELDTH
%, AWRETITON T X COMEEERET 5 2 LN TE DI TIER, Zoflics,
HEEAGHASOH FEIRRAC L 0 T sl h TS b0 7 < v, ZubiE, NEDO
DHEFCAEN, ERHERIRMEEOEEH I N THE DL H 5. ZIVE TOIRED
% 1F, HIERA SO K LtE e & TS S, D W D Rk e s O RS IEEAE S
T&7-. L)L, FRUSNOBITTIE, 0 X5 8 #IAond, “WiE” oRENH
HONHY 2N EZATHSD. fH JIEMINI FHEZ X D BASEORIKOREED 737> T
KBHZEIZXY, ZORRILHIBORE S S DITHEEI e Z & ZHIFF L2V,

(B 3THR)

ARG, /NIEEME, &afh—, usthr, MR, FHAR, Hhme, NEE, &
BN, AT, AER20004E8T Lo i, LR HhfiR, 72, 79-105.

AKLsw, IR, TIRE, RAKRE, SOk, IR, BEak, JIDess, 2011, JE
RUE VT 7 DI 31T DMTIEIS X 2 HRbiiRds, AL R, 74, 45-56,

Ichihara H., R. Honda, T. Mogi, H. Hase, H. Kamiyama, Y. Yamaya, and Y. Ogawa, 2008,
Resistivity structure around the focal area of the 2004 Rumoi-Nanbu earthquake (M 6.1), northern
Hokkaido, Japan, Earth Planets and Space, 60, 883-888.

Ichihara H., T. Mogi, H. Hase, T. Watanabe and Y. Yamaya,2009a, Resistivity and density modelling
in the 1938 Kutcharo earthquake source area along a large caldera boundary. Earth Planets and
Space. 61, 345-356.

Ichihara, H. and T. Mogi, 2009b, A realistic 3-D resistivity model explaining anomalous large
magnetotelluric phases: the L-shaped conductor model, Geophysical J. Int., 179, 14-17.

Ichihara, H, T. Mogi, K. Tanimoto, Y. Yamaya, T. Hashimoto, M. Uyeshima and Y. Ogawa, 2013a,
3-D electrical resistivity models in the Erimo area, southern central Hokkaido, 5th International
Symposium on Three-Dimensional Electromagnetics, Sapporo, Japan, May 7-9.

Ichihara, H., T. Mogi and Y. Yamaya, 2013b, Three-dimensional resistivity modelling of a
seismogenic area in an oblique subduction zone in the western Kurile arc: constraints from
anomalous magnetotelluric phases, Tectonophysics, 603, 114 — 122.

fREREA, 2010, WIBEMEREDFEADERROMI, BIRKERTF, 28, 284-298

-57-



rREA/E, 2000, H SiEsSH-AikxeEh « & LW ORSRNE, AImBdiT#=REs, 65,
103-109.

Jones, A., 1988, Static shift of magnetotelluric data and its removal in a sedimentary basin
environment., Geophysics, 53, 967-978.

Miensopust M.P., P. Queralt, A. G. Jones and the 3D MT modellers, 2013, Magnetotelluric 3-D
inversion—a review of two successful, workshops on forward and inversion code testing and
comparison. Geophys. J. Int., 193, 1216-1238.

SR, H & 2000MT 45 7 /L—7, 2002 H Rk COIRMIBMT FR4E.  H RIHIER, 277,
485-487.

AUl 1968, ALMREIZI31T D HIEA » HFEA 22 D RLEHIZAIZ DTl LR iR, 20,
37-49.

Mori, T., 1975, Conductivity anomalies in the eastern part of Hokkaid, Japan., Mem. Kakioka Obs.,
16, 79-93.

Mori, T., 1987, Variations in the geoelectric field with relation to crustal conditions of the Earth.,
Geophys. Magazine, 42, 41-104.

RIS, —IHHEER, mAZER], ERIGHE FMERE EFEMES, HmEA, 1989, MTikE
AMT YAIZ X 2 -0 LEARHTHEE & AMT TEDORNR, WBEERE -2 80 (a1 Ifrarisim =C
£E, 185-190

VEHEZRIL, 1976, JWfREIZRIT D HRESE(LRT,. SR Y U A THhfmER KO0 fEd
OIS & 2 OHISEIER ] fsCE, 52-61.

Nishida, Y., 1976, Conductivity anomalies in the southern-half of Hokkaido, Japan., Jour. Geomag.
Geoelct., 28, 375-394.

VO FRZRIL, 1977, ALHEEAFHEHAT L O R RIS R, AR, 36, 17-28.

PEHZREL, 1977, AL Z AL CRRE] DR - C O RN 225 LBLI. ALK HIERY)
fiffsl, 36, 29-40.

Nishida, Y., 1982, Conductivity structure in and around Hokkaido, Japan as revealed by the period
dependence of CA transfer functions., Jour. Geomag. Geoelct., 34, 453-465.

ANIIFERE, TaRZRIL, LUEE, G, BEPHEZ, (hilvE, 1992, JRAHE MT ED R
ToAbimE DTS, H TIHER, 14, 545-558.

Ogawa Y., Y. Nishida and M. Makino, 1994, A collision boundary imagied by magnetotellurics,
Hidaka Mountains central Hokkaido, Japan, J. Geophysi. Res,. 99, 22373-22388.

Ogawa, Y., N. Matsushima, H. Ohshima, S. Takakura, M. Utsugi, K. Hirano, M. Igarashi and T. Doi,
1999, A resistivity cross-section of Usu volcano, Hokkaido, Japan, by audiomagnetotellurics
soundings., Earth Planets and Space, 50, 339-346.

PEFRIHREAWIZEAT, 2007, AFHERHBRWTIE A OTEEME L OVEEIE A, AR
AN ST OIB N - Af5eaRAr ] RO No.H18-8, 35pp.

Satoh, H., Y. Nishida, Y. Ogawa, M. Takada and M. Uyeshima, 2001, Crust and upper mantle
resistivity structure in the southwestern end of the Kuril Arc as revealed by the joint analysis of
MT and network MT data. Earth Planets & Space, 53, 829-842.

-58-



Siripunvaraporn, W., 2012, Three-Dimensional Magnetotelluric Inversion : An Introductory Guide
for Developers and Users, Surv Geophys, 33, 5-27.

mR—, AR, MIEERE, B, (s, Wi, SoR%E, FHATR, 5
ERE VeRERTE, 2009, AERAILBEICI T DNNEERSGRE, LM, 72,
107-116.

Tietze, K. and Oliver Ritter, 2013, Three-dimensional magnetotelluric inversion in practice—the
electrical conductivity structure of the San Andreas Fault in Central California Geophys. J. Int,
195, 130-147

RWEER, fhiLvE, PEEERE, FKEAE], 1992, 3 v hU—27 NI {EIC X DM T ERIREE
MEERRAT, HFIHiER, 14, 551-558.

Uyeshima, M., H. Utada and Y. Nishida, 2001, Network-MT method and its first results in central
and eastern Hokkaido, NE Japan. Geophys. J. Int., 146, 1-19.

IR, BRILSE, 1975, AifRErd vEERIc 30T A IR ERIZ( L (2D 1), dLRHAAF
W, 34, 15-44.

Yamashita H. and I. Yokoyama, 1976, Interpretation of “Northeastern Japan Anomaly” in electrical
conductivity of the upper mantle. J. Geomag. Geoelectr., 28, 329-332, 1976

R, BRI, 1977, WMRERTIEEICIS T D HRSREE 2 L (20 2), ALRHIAATFHR,
36, 41-58.

AT, Aocldl], PHRZRI, SR%, BmIRE—, HHA—, EEEE, N P. Singh,
mfEEEth, HTEAEZ, AOMhSERRR, KA, DA, 2003, JLHEESD - FHIZR1T %
MT R4, CAFFFFES 2003 4E5a S, 32-39

Lattigr, Aoctd), vamzZRil, AEigmE, =IRE—, &HT—, BARE, HARE, 2004,
JEHE MT BRI K 2 A& & 5 oD LG TG — 1 IROTHIERRHTR SR L OB DRT
fli—. AERHITHER, 67, 39-52.

BRI, AR, BoRZ, $vR®UE, MM, Aol f& %, FHEZ, =&
1B, RAIER2, 2005, MRS 2 IR MT R E—2 YRoTHiuift—, 4k
Wi, 68, 127-140.

thiar, SRk &, RE9EE, IUTIEZ, $iRSBUE, WA, 2009, A%FEH
WrJig a5 5 oD B TUAS IE R A, 2009 4F: CA WFZEasimSCEE, 28-30, 2009

Yamaya, Y., T. Mogi, T. Hashimoto and H. Ichihara, 2009, Hydrothermal system beneath the crater
of Tarumai volcano, Japan: 3-D resistivity structure revealed using audio-magnetotellurics and
induction vector, J. Volcanol. Geotherm. Res., 187, 193-202.

IBHEST « FEASEA - SR & - ATk 52 - MR - EARTZE - IR - IEAB -
AR « PaAT =R - A B - fEel - HEEY, HEEe2- 1Tk N AL O 3R
eSS, AbRtbtER, 73, 273-286, 2010.

Yamaya, Y., T. Mogi, R. Honda, H. Hase, A. Suzuki, T. Hashimoto and M. Uyeshima, 2012, 3-D
Resistivity Imaging Beneath The Ishikari-Teichi-Toen Fault Zone, HOKKAIDO, NE JAPAN,
21st EM Induction Workshop, Darwin, Australia, July 25-31.

1TE0ER, 1994, dbifEE AGHHMEIZ 01T 2 BRI 8L, CA ITFESTm SCEE, 1984 48, 45-48.

-59-



