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The eastern margin of the Asian continent is under complicated tectonic environment, dominated by
subduction and collision of the Pacific (PAC), Philippine Sea (PHS) and Eurasia (EU) plates. Crustal
activities in and around the Japanese Islands, which have a wider range spatial extent with different time
scale, are dominated by strong interplate interactions. The 2011 Tohoku earthquake (M=9.0) produced a
large amount of coseismic and post-seismic crustal deformations and remarkable changes in seismic
activity in in broader region of easternmost Asia, providing good opportunities to study response of
trench-arc system due to a mega thrust earthquake on the plate boundary. Quantitative understanding for
such phenomena requires to develop fundamental structure models including plate boundaries and crust
and uppermantle structures from the fore- to back-arc provinces. This paper presents results of our
research aiming to construct key items for fundamental structure models for island arcs, namely, (1)
topography, (2) plate geometry, (3) fault models, (4) the Moho and brittle-ductile transition zone, (5) the
lithosphere-asthenosphere boundary, and (6) petrological/ rheological models.

Our modelling area is set 12°-54° N and 118°-164° E to cover almost the entire part of Japanese Islands
together with Kuril, Ryukyu and Izu-Bonin trenches. Geometry of the subducted Pacific and PHS plates are
modelled through the two steps. In the first step, we constructed “base” models, which have rather
smooth surfaces in our whole model area, from earthquake catalogues provided by JMA, USGS and ISC.
As the second step, regional plate configuration with shorter wave-length (<50-100 km) is constrained
particularly in the vicinity of Japan from recent results by seismic tomography, RF analysis and active
source experiment. Our analysis indicates that the plate boundaries in the regional models are
systematically shallower than those from the base models in a depth range of 10-50 km. This probably
indicates that the regional models represent the structural boundary of the subducted plate, while the
base models its mechanical boundary. In the Kanto area, the geometry of the PHS plate is very
complicated due to the existence of the triple junction and the collision of Izu-Bonnin arc to the EU plate.
We defined the plate geometry of the PHS plate from results of active seismic experiments and seismic
tomography studies as well as natural earthquake observation (Sato et al., 2005; Nakajima & Hasegawa,
2007; Hirose et al., 2008a,b, Nakajima et al., 2009, Sato, 2009, Uchida et al., 2010). The northern margin
of the PHS plate under the NE Japan arc west of the Japan trench is based on the result by Uchida et al.
(2010), which is almost consistent with the southern end of aftershock distribution and major aftershock
fault of the 2011 Tohoku earthquake.

So far, detailed Moho structure was presented by several authors (Zhao et al., 1994; Shiomi et al., 2009;
Katsumata, 2010; Igarashi et al., 2011; Matsubara et al., 2016). We intends to combine these results with
global crust model (crust 1.1, Laske et al. 2013), to generate Moho depth models for EU, PHS and PAC
plate in our model region. We are newly developing software packages necessary for this work. As an
example, the Moho model by Katsumata (2010) beneath the Japanese islands is extended to the
surrounding region using crust 1.1 model. For the PAC and PHS plates, the Moho depths beneath the
subducted oceanic crust are assumed from our plate boundary model, which are merged to those
beneath the oceanic basin. These models are still tentative, and should be revised by incorporating
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structural information from active source experiments.
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Recent travel time inversion analyses have elucidated crust and mantle structures of whole areas in the
Japanese Islands. However, they estimated only spatial changes with relatively long wavelength, and it was
difficult to extract clear velocity discontinuities. Also, the resolution of their S-wave velocity structures
near the ground surface was insufficient than that of P-wave velocities. Therefore, the spatial distributions
of the crustal velocity discontinuities and the Moho depths are poorly understood. In this study, we show
the crust and uppermost mantle velocity structures and the velocity discontinuities beneath the Japanese
Islands from receiver function analyses.

We improved an estimation method of crustal velocity structure beneath each seismic station by Igarashi
et al. [2011]. This method searches the best-correlated receiver function between observed one
calculated from teleseismic seismograms and synthetic one based on assumed crustal velocity structure
by using a grid search method. We constructed velocity structures which consist of a sediment layer, one
to three crustal layers and two upper mantle layers. They cover both the crustal velocity structures and
Moho depths of the Japanese Islands estimated by previous researchers. We use seismic stations installed
by the National Research Institute for Earth Science and Disaster Resilience, the Japan Meteorological
Agency and Earthquake Research Institute, the University of Tokyo. We selected the 13,736 teleseismic
events, which have the epicentral distance between 30° and 90°, magnitude greater than 4.5, and
occurred in the period from September 1989 to February 2016.

The estimated crustal structure is characterized by areas with low-velocity layers. In several plains and
basins, we identify a thick sediment layer. The surrounding areas of active volcanoes correspond to the
low-velocity zones in the crust. The ltoigawa-Shizuoka Tectonic Line seems to a border of crustal velocity
structure. The southwestern side has the relatively stable high-velocity areas, whereas the northeastern
side is heterogeneous spatially. In the lower crust, low-velocity structures are distributed in the eastern
part of the Niigata-Kobe Tectonic Line and some part of the Median Tectonic Line. There are low-velocity
zones around the Moho discontinuity along the middle part of the island arc. The crustal thickness tends
to increase in mountain regions and decrease toward the surrounding areas with some undulations. The
Moho discontinuity of the subducting Philippine Sea plate has distinct velocity change near the southern
coastline of the Japanese Islands, and the velocity contrast is larger than that of the overriding plate. We
suggest that S-wave velocity transition layers exist in the uppermost mantle just beneath the Moho
discontinuity in broad areas of the Japanese Islands. The transition layers probably indicate crustal
evolution or melting around the Moho discontinuity of the island arc.
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Difference in erupted magma volume inferred from the crustal density
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FE-NER-<) 7 FI (IBML) SHRICBARIMTIE, KFEFETL— MDEAAT T &I KLFEEID
bhad. ZhoDHIETETL— MDA RAABREZEDT I M=y VRIS A =9 PMFIEFR LT, KILEDHR
BEICIEHFVELAONBRWED, BARSASTEMRIBLYDYIYOEERRIFER—THD &
HRHEND, LHLAAS, IBMINCHS T BEAARA> BRI LY DT I TDEHE (10.22 km®
/km) 1, FIBXRMCEFZEN (1.80 km>/km) &KW EEEMICE V. £/, IBMAITEHRTZTI/TOD
HERIEEICKHREETHZDICH LT, RILBFIMTRRILWEETHS. FFRTIE, INLDEVEIT A
A=XLD, MOHEEBEDEWNNIH D EEAERET .

IBMaMIZ EL BB LRV BN ThH Y, HBODEIIIN 25 kmTH 3. PREEHN S, HRWE
&, 0-5 kmTIELHRBAEE, 5-11 kmTIRRILEE, 11-25kmTREREE EHESINS (Takahashi et al.,
2008) . —A, WILEFRMIIHA L KEIITHY, HBOEZIFMNI5kmTHB. PREEH, D, HBHWE
&, O-5kmTIERIEE, 5-25 kmTIILILAEE, 25-35kmTIILREEEHEINS (Iwasaki et al.,
2001)

Perple_X (Connolly, 2005) #BW\T, TNZFNOMBEDE— NEK - PREEEE - BEEBEA KD
7=. Perple XIC& WEIHINZPREED, REOHAUE L —HT 2 A DIEMEMZEKD, ZOHKICED
X, BOBERELREE o, TOKE, BVMIOMBOBERSEIE, PERHE 2800 kg/m?, TEkthag
3100-3200 kg/m*T#H Y, RILARMOMEB OB L, SERHE 2750-2900 kg/m>, TERHEE 3150-3200
kg/mPE VWS ERMEBONE. ZDEDIC, IBMIIERILBAR CHBOBERSICAZIEVSADOND,

mEANE ERT 27UV, AROHBROBELHNVEIEIATEEL, YI/YBEYATKRT 5. Hizk
AaELtRT257I<%, KiE 1.65WBEL, LAAAHFOHMENLRLIEEET Y < (Tatsumi et
al., 2008) AHERILL 20 %R ESU VIV ERELREES, REL ON-MBOBREREICED
X, IBMAITCIE 5 km& UiRWEZ BT, RILAXRIMTIX 14-21 kmDEETYITBEYDPERINDZ &IC
AN

INLDY I, LEHMOBBREOHME ERL, BHTZHICIE, I5ICHERILL, KA, Rad
ZHENHB. Williams and McBirney (1979) ICED<K &, KOBEMICHELERILEX, BFEYEANE
WIBMAITH 50 %, RILEAIMTIEH 80 %& 43, TAabE, MBZEA LRI I/IBEVEEETITDE
A LIHE, KEMED XL MNDER, IBMAITIETTOY I/ IDH 50 % THZDICK LT, RILBFRIMTIEH
20% &7D, ThHDA RDBEBEHRTYITEEZDE, BMIITIHEILLARIMEYETITOBHENEZ L
5. F2, RELAEMBZREF I D 50 BiERDIELIZBOT I/ YDHEBRISEREETHY, 80 it
MELT=BDOT I DHEBRISRILEBTHS (Tatsumi and Suzuki, 2009) . ZDZ EIXIBMIITCEREEY
TIDFENERT, RILAXNMTRILEET I/ YOFINERTHBIEE—BLTVWS., UEDLD
IZ, 22DIIDMBRBEEEEDEVS, TI/TEHELBEBHI I/ IOERDEVELEDTIDOBRE L TEZD
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ﬁﬁﬁﬁ’c%iﬂ'émuﬁﬁﬂ&ﬁ@ﬂ (LFT) /ﬁti, .*ULb%i?’élﬂ%*uEj(fﬁéra@;ﬁ/ﬁﬁ@/xnﬁftﬁt
FE-BLTHERICATBLTWS, SE, FHRERRMEFIORERAORBPICOWIFEIL2BMELT
AAHACBFERERVWTPENS SRICEIR LR (PsEHEIR) OIRBEDMZFAEL, LFTOREBRGARAAD
BERREVERASMILEDTREY 3,

AR TIE, FHERFHI-netd & UF-net TEBI S 7ML E DR E R & MBATICA W -, EihihE ik
FiclE, kAL 74V EVBRAZ THADEEERE CERLAPERENEEN S, TEFDIRIBO K/
&, EETEGERICSITEMA E—Y U RLLDIFD, MERDREBR/ ST AVICERET 5, BRI ALICK

HEARNRIZT 2728, BITICAVSHERDREIR/ AT X4 %0.050050.077DEHEHEICRET D& LD
IC, BERIRIBHERIT o/, PSEEKIRIBIX, EHMERENOKRDLL Y —N\BERLI SHEANoTz, TD
B, BERARTHONMIA>TWERZ 7TEFREZRE [HIAIE, Shiomi et al. (2008; 2015)] #5E& L
foo BRATICAWEEDRRAMIE—IETIHAWED, HERIKAMO ICH L TS5EDbinEERK L, bind
CICEBEEBEREEEE L, TDLET, 2-lobedBAKTsin0, 4-lobedBlAEKTsin20 BL U/ T
AMDERTERDH SR BMABPH LAV RNEEBTEIT o7, —BOHELITRELRE R %R
T, BETHREORIFAHIHEST, 2-lobedMD RS WIT/NA 7 ARDDIRIEINHAD TS & &AL
o METETIE, 7L—MOBERIAIXZFIE-ETHDEEZIOLND I EHND, I ORFBILEERRDIRK%
HESEMER (T70Y v 4 ME) ZRELTWVWREEZZSNS, —F4, EEFLTOEASICEL
T, 2-lobedm9 DIRIED S H¥4-lobedk D DIRMEL W HERKE KK o7, 2-lobedi D IFIEFREDER DEE
ERLTHY, THEIRBEOAMKESELINSHEEINDERN AR (305£10°) X, BREFEETILE—BHL
Too —7, FEMERRMENEEIAER RIS OILERICAIE T 5 EEDERR S T4-lobed K2 DIRIEH 2-lobed X
POIRBEL Y B REL R, 2D &, BWENEHE TP VEBICS 1T 5EFHARIE LROEHERICKY
FHREAEIFREELTWDREEZ SN, HEHEAKIMEASITWRZEERMLT WS,

HEE - AT O—ERIE, JSPSRIFEIP16HOGA75DBI == ITE L 7=,

F—7— N EEMERKEME. PsEHK., 714V EVEBITL—K
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The Philippine Sea plate is subducting beneath the southwestern Japan. Many studies have been done in
this area. One of the interesting phenomena at the subduction zone is non-volcanic tremor occurs at the
plate boundary (Obara, 2002). Many large earthquakes have occurred at the Nankai Trough region. To
know the seismic structure, several seismic explorations using artificial sources have been done at the
region. The configuration of the Philippine Sea plate and P-wave structure were estimated by the seismic
experiments (e.g, Kodaira et al., 2002; lidaka et al., 2004; Iwasaki et al., 2016). Igarashi and lidaka (2017)
studied that receiver function analyses to estimate the plate boundary of the Philippine Sea slab and
S-wave velocity structure in the crust and uppermost mantle beneath the Japanese Islands. The S-wave
velocity structures were estimated using a grid search method between the observed receiver function
and synthetic calculation. The P-wave and S-wave seismic structures are compared with the source area
of non-volcanic tremor.

It is remarkable characteristic of the seismic experiments in this region that the clear reflected wave
around the plate boundary was detected. The clear reflected wave was explained as a reflected wave at
the top of the extremely low-velocity layer, which was located at the top of the subducting Philippine Sea
slab (e.g, Kodaira et al., 2002; lidaka et al., 2004). The P-wave velocity values of the thin layer were 3
km/s and 2 km/s in the Nankai and Tokai regions, respectively (Kodaira et al., 2002; lidaka et al 2004).
Similar strong reflector was also detected at the eastern part of the Kii Peninsula (Iwasaki et al., 2016).
The locations of the strong reflectors are compared with the source area of the non-volcanic tremor. In
the Nankai region, the depth of the reflector was located at 10 km -30 km (Kodaira et al., 2002). The
source area of the tremor is located at the deepest part of the low velocity layer. In the Tokai region, the
extremely low velocity layer is located just above the source area of the tremor. lwasaki et al. (2016) also
reported that the strong reflector was located just above the source area of the tremor in the eastern part
of the Kii peninsula. At the three areas, the strong reflector was located above the source area of tremor.
The seismic structure of the S-wave structure at the tremor area was characterized to be high-velocity
mantle wedge and low-velocity oceanic crust (Igarashi and lidaka, 2017). It is expected that the low
velocity layer seems to be related to the dehydration of the oceanic crust.

The non-volcanic tremor had been reported at many subduction zones. Song et al. (2009) reported the
ultra low velocity layer in the Mexico subduction zone. The ultra low velocity layer is located at top of the
slab. The low velocity layer is located in shallower than tremor area. The extremely low-velocity layer has
been reported at several subduction zones. The research of the characteristics of the low-velocity layer is
very important to know the source of the non-volcanic tremor.
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FARRTRIBAZESICH D EFEMERUROEBMEBERY T —9 AW L & —/\BHETICE U ES
HBEDHEZTo/. MAEABTIIHENS 7, WK, WMKBEOTFINER - BN —BERNMKS
h, MKBBEHKATI4VEVBTL—MRBERICHZI-5T7 T — MI@EAD > TEAHAATW

3. BT —YICIIEAEESICHDFnet 6BllRE, [IRTOEFRMEBRHRIMBD S b DETEMEET DR
BEINTWS 3B SOEMERET—95FALKE. BIFICIZTEEDL ¥ —/\BEEIC LR THHEAPSET

MAERET D2 ENTEBFETH D Takenaka and Murakoshi (2010, AGU) @ S-wavevector L & —/\EEEL
ARV BITICKYEBELNAERST & DS-wavevectorl ¥ —/N\BEIH A FELRSTEIET, TOETD 1
KT THEEAME L. AFEKRTlIback-azimuth®EWICE 2 L Y —/\BEHOEBEHEY, HELATFRES L
U7 L—MNEAEMMEE TOMEREEBEDFERICDOWVWTHRET 3.

HEE RIS KB R RAADF-net, [IRT DRRMEFRRMPOMBRFELHFLMALIL
7o, HTFHEEETIVICIEI-SHISOFRBET L ZFALE LA, BLTREHBLET.

F—o— R LY— B EEES. i
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BT ER A S RHAREHICANT T, KBEY 751 VY, BEELAEZ—EE THEIMLAICE > THEHRE
h-EIBER THZALREBTIE, FFEBHNSEREIICEWVWT, REAAADERISHICE YR LI EMBYE
BEh A M BREERELI9H L (FIAIE, Sato, 1994, ltoh et al., 1997) , X 5ICZ DI TIE% < DEEH
ENRELTWS (BIZIL, Okamuraetal, 2007) . BF, BABTERINALZILFF vV RILA K
)= EAVREGEMERSE (MCSERE) &BEMEE (OBS) #AWEITE - LARFEHERE
(OBS#EE) DER &V, REOEMBERI & ElLATHK L 2R EEDOBIC L WHISE KRS H B &H°
BT (BIZIE, Noetal,2014) . ZDZ EIEERBHIOMICOHRT 2EBEMBOEH A H=X
LEBRYT Z7-01C1F, BREBEOEIMILEREY Z DB THK L AR EEDBEBRIVETHD I &L
TW3., BREEAEZITIE, KIER, BN 7EVWEROEMY) 7 & - BEINEFEL, EHLILK
BEAEEINTWVWS. SSISAFRBTIIEBEREE ML TWEY, Rk FKRLFEOHMEREIXITH
nTuwiaWns, REECHEEEEMILEADER, ISICIND EEHECENRE - B OBAREL<D
MoTWARW, ZIT, INLOBEFKREESHNICT S720I1C, TEXREHE - FZRAE OV N O—&
ELT, 2016FBICHABREAZHROEERNSRMRICNITOHENLEIMY 7 hDRIK NS 7, Hill
BRTHZD2KIBRICEDBHE TMCSIEELOBSIEEA XML 7=, OBSEEIFEERDHENSERIE NS
7, BEE, KHER, LREHICESZRIMN225 kmDARRICHEWT, HIEERE L THAE7,800 cubic
inNchOT7HY 7L —EO0BS505%FRAL TiThNhi., MCSIEEIZOBSEBEER—DIT7HY 7L —&
444F v 2V R DHE800 mD/NA ROT A VA M) =T AHAWT, LEZOOBSEEER—ABIIRE, 20024
IZfTHhN7-OBSIFEERIHR (Sato et al.,, 2006) ICTEMEL . 1§ 5N7=0OBSEEEk, MCSIRERLHKE HICRIFT
HB.

WEOEEMLBERTIE, BERISH > THRBEEIRE<LELLTWS. BEEEDOHRIZ23 kmBEDE
SaELHL, BFEFEOKREN EERHFRICHIST 2PREES.4~6.2 km/sDERD (Cho et al.,, 2006) HEL #&F
ELTWBZEDD, REHEBOEEARF > TWEZENHREING. —F, ATEBRAPEZISROHAR IZRRIK
BELYEEL, BEEORELEA>TVS. AFETIE, MCSEERETHIATE2EBOMMICHBT S L
IRREBEDORIENEERTE 3.
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Seismic image across the epicentral area of 2016 Tottoriken-chubu
earthquake to the southern part of Yamato basin
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XERFED BREHE - BRAZT IO 7 M T, BELNSHAFREBOMBIEESREEZTV. B
B -RREMBETILEBREL. RETIHEEHVCEREFATIHE - ARE2To-TVWE, 27OV Ik
D—]RE LT2016FE7BMH8ALAICHNIFI T, KIBRFEATA) SEILICKSINEEEMICE 2180 kmDRlHR
THIEERICK 2R EIRELREL -, BESELTIE. 2015FEASMEFRIHITFER L TV iHFEEH
BaENEEREMBORERESEA S E TCERLZ, Z0%. BINEHAIHE (Mw6.2) ARELL
A, BRIFAIETICAES 2, BEMEIE. BB HRINAZKEBROT I NI R ERMLIZEDTHS
N, CZITEHRELEMEEDOBERICOVWTEERT 5.

SBREM AR EIREE X, BIFICHB W TIE1950 cu. inchd I 7 HY E4kmD A MY —< I & 3 REDEMERE
B CHWRICL2ZIR-HERBEHMORERT - EMB L7, ELIZIFTIS0F v RILOEYH—%H
30kmichZWEREL. N 70OV RABTHRE L, BETERGLAEAA—IV VI ETIEHIC. BLREE
REEFTEAILZ, /oo BHOAA I VI EREBEEZALMIT H7/HIC. ELRARTIFOMST/NA
TOY A RCEBDEFREREET oz, BB LET—41E. CMPESZE - BIFMNES T 71 RIC &K 28T %
T-o7=

BoNERIGEMERENE CIE. KIER & E OB O REMBRID IE BB ICKE REREER %
WY, N=DT S RUBERINTWVWSE, TNOEDN—T T S5—RUTIFREARS kmEBZ D FIOHENT
REINTWS, )7 M EhzRELALHERYIZ. REPFHICELAAISDEHBER Z#H>TW5 (eg.
Itoh etal.,, 1996) , Bo5NAME TIE. BEEIOGEWN—775— XU TOEMEEIEARERY, bAHICERSE
BBV T3, BFROBBEBNEH L) 7 NMEBEYME IZIZTKEICEL., XBEREISAEOHBTEMLTWL
%, N—70F5—RUERELMEN, BIRWICETEL TV,

MR TN 704 R4BDREICE > T, /4 APV TIXEEERSSHIZE X TOREN
BO5NTWS, BiRIX2016 ERIERLREDNNW-SSEFEICHUZEREERXEL., FEDIFIFELAEE
B2, BIFNESTS 714 Tl AEL Y EAITIEVPS.5km/sOEED. BRMEERTTIHISES 2kmiF
EETLTWS, £ MAITIERLYRFAEICED, AREERMEOERE PG VWAETRDLS D, B
HICMTBOEEARET 22 & IERETH B,

F—U— K : 2016 FERMBHEMME. HFEEE. REVEMERE. BABILX

Keywords: 2016 Tottori-ken Chubu earthquake, Crustal structure, Seismic reflection profile, Opening of
the Sea of Japan
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RARTEHRDIGICIE, FAME - BB E W o =B RIISE AR YR L CE BN DT
%, £z, ZOEMCEBEREF 2 SORMARMBOFEBEEICOWVWTIE, LRER - THREBE S JUHHER
HLAREDBR - AREERDODME - MEICEDWEHZ L OMENH S, AR TIE. EFERFEFTITHON
TELAREEMBZBEREE S AUMMBOHMEREF L OREOHKBRICEDE, BREFELEICOH T HRE
SEMTRE - SEIBEDERMROMEETV., EBRMBETFILEBRE L, AXE - BRI EV 25N
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Fault geometry on Miura-hanto fault group revealed by an integrated
seismic profile using various resolution seismic reflection data
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TU—MNABEOREICLIVRBEFBICEARTENH DM EBET H7-HI1CI1F, HEREBHISMRICE
L ERMEDREANDEREAMRPAT I EHNEETHD. AR TRIINRE LEZHEBMBREICEWT
&, BIEDDM, MR, FEMZELSNMITEIIEEZENE LIZERERE S L TRL2 QD HREEE AIiRRE %
BT 5REEMEZFEI S ERINTWS (e.g, #WFJIIE, 2000 ; XERZEA, 2003 ; [E - &

H1, 2006 ; FiEH, 2015) .

ARRICEVWTIE, L LBFORFEMERERSE (e.g, MRJIE, 2000 ; XERESE, 2003 ; [
R - BHH, 2006 ; FIFH, 2015) M SIFIEFRA—ERRLEICHY, FEABRICED > THENICLLERET T2 Z
EDFRERAIRZZBIRL, = HESMEBROXRBN SHMEREEICEZMEMRDIBIEZH A .

BEmEmICERLEZT—90EE (¥—47 v NERE) &, BEHOFv—7TYF+—5E&H (50m) , ¥V
F ¥ v RIVEEE (100m) , 7—<—<ILFF ¥ I (MCS) 28 (100m) , 7+ —4%—HMCSiEsz

(1km) BEI D/ N1 7Ot R5EEK (2km) , N4 T70O% A R/TT7HUMCSiEsk (30km) TH 3.

BoNLBEAWME» S, RIUMEBS L CILRITBARED SZFHICH T THENZBOAENSERLTWS
ﬁ?b\?&ifoi’w‘- INLDEEE ZDXEEFDHEMTEBICERTZE, 714)EVETL—N (PHS) »5
RELEZRFEHICERLTVWELIICRZAS. $R2LEZHEEMER IR TIERMER 2R LIESRICAITT
BRI A RO RN SR E TERT DPHSH L DIRERBETH S AIgEMENH 2. BEEEEELERE OLLEN
5, AR TEHL ZMERMNTIE, PREEIHSKkm/sIBEEZRLTWVWSEZ MDD o7, Okada et
al,2012)WHE LI-ETF - SRMERLIOREERDMEPREEREAZLRT 5 &, BRIEVp>6km/sDE
BICERLTWS., 202D, —BUAHMEES2ELCIE2HMEREBOEE XS ST 6km/s& W K&
WeEBZLNS., ThRbE, AR THELAMEBIZGEEI0T15kmIZEE DB E CHhEEF 2 REI T, R
DOEREBOESNHVEML TWBAREELNH .
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Fault Distribution and Structural Characteristic in the northern
Nansei-Shoto Islands, Japan
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The Nansei-Shoto Islands, located along the Ryukyu Trench which extends over 1,200 km from Kyushu,
Japan to the Taiwan collision zone, had experienced less seismic history in comparison to the other
subduction zone such as the Nankai Trough and the Japan Trench.

Over the past few hundred years, there were a dozen of M7+ class earthquakes had occurred within this
subduction zone, and the most of them caused miner damages except the 1771 Great Yaeyama Tsunami
and the 1911 Kikai Island Earthquake, the largest historic earthquake observed along the Nansei-Shoto
subduction zone. Due to a large percentage of the population of an island lives in coastal region,
earthquake generated tsunami is the most life threatening factor. Through decades, various studies had
been done identifying offshore faults which could possibly cause an earthquake and tsunami.

In this project, as a part of “the Comprehensive evaluation of offshore fault information project” by the
Ministry of Education, Culture, Sports, Science and Technology, JAMSTEC has carried out collecting
seismic reflection data from various institutes and private companies combined with reflection/refraction
data from JAMSTEC seismic projects. Also in order to obtain unifying high resolution seismic profile out of
seismic data from different survey ages and various survey specifications, the original data were
reprocessed by state-of-the-art data processing methods which capable of interpreting subsurface
structures and fault morphology.

The forearc structure of the northern Nansei-Shoto subduction zone is very different to the southern
subduction zone. In the southern subduction zone, the Philippine Sea plate subducts beneath the steep
slope continental shelf with minimum volume of accretionary prism, while in the northern subduction
zone, the extensive accretionary prism has been developed in front of the continental shelf. The factor of
the difference is likely the amount of sediment supply from the incoming oceanic plate. Also the incoming
oceanic plate shows a complicated morphology of ridges, sea mounts such as Amami Plateau and Kikai
Sea Mount, and its high relief feature probably cause the complex faulting in the accretionary prism
(Kasahara and Sato, 1997).

At the margin of the northern Okinawa Trough, there are numbers of normal faults develop in the thick
continental shelf sediments, which exhibits the Trough increases its depth gradually without distinctive
edges seen in the southern Okinawa Trough. Faults identified in the northern Okinawa Trough are
classified into two types; normal faults resulted from the present trough’ s growing tectonics, and at the
southwestern offshore of Kyushu where NW-SE extensional tectonics fields dominates, lateral
transforming faults are identified which presumably continuous from Kyushu region.

F—T— K BEE. RICEMERE. BKBE. HENZT
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Seismic Reflection Survey at Niitsuru Aizumisato Fukushima
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BrR3FEAMTOMBAFNBREZBNE LT, KEAMOBBEBSOERICRYIBATE . 20165F
EICIE, SEXBEMHBMXTR—) v REEZEEL L. MBBXIE, EEISHERBEFRELTTF>TE
EBBNNIRESERICEAL, OO T>TELENEARLTANERNEEZZ2BATHS. F
7=, FIFFEILDEAZ D ORERMARMBOMHR ML —A, RAICAKEZKRBRWVWEDIIZMTEH2. RER
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DHBEBEEEMET HICE, R—) Y TRBEOBRICMA TEFMALNY Z2BET I2HRENEETHY, K
SOEERBRANLRY —ILDVEDTHS.
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THxIE, K=YV IHENASEAICAN>T, 3SAORADABRTCSERIEMMERELEET S &ICL
7=.
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FH, MUBORFTLTE, T—90HUWHELEBEEETOLRITNERERFLZERT I TERL., %
H, T—9DIYHLERE, TOHICTLAN)—BRIIRFLADT—YEEAL, BFREFIMTELIhTWS
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