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Tectonic landform in the area around the southern segment of the Itoigawa-Shizuoka
Tectonic Line, central Japan
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Paleoseismological study on subsidiary surface fault ruptures produced by the 2014 Mw 6.2
Northern Nagano earthquake, central Japan: Preliminary report

*FE E—" ML XKRER. ERA @ EE B m)Il AL B

*Keiichi Ueta', Kotarou Aiyama', Toshinori Sasaki', Masaru SATO?, Kiyoshi Ichikawa’, Takenobu Tanaka’

1.BHHRRATFR. 2.0k&EIVTILEI VY
1.Central Research Institute of Electric Power Industry, 2.Hanshin Consultants

201411 B(CHRE ULRBRIEOME (Mv 6.2) Tld. RSTHI0knOXE(CHULT. REIEROEMEEN
=T SRMEKE (RIEROZHE) NHIRL. BEZEIRATHNImICE LUz, CDEBDILER~H
BXEICHVTIE. EKEORRA (LA . 1. 2kmOEHEICH VT, BRIE100m DEPRPIL IR ITERTE
BMEIRL T (Okada et al., 2015) » EES(E. CNSDRIRKNEMBORE. EEE. FEMEERBIT S
fzéh. HREE. N—UVIORA. EAESE. WEERHNSEHL TS, TOBR. BMBEFCDOL
T. 1) BUREHRICSVTHBEUNRBYEBI S L. 2) EBACHVTERY - TEAUICED

v —TJNBRCESHBEDRELCHBA DI /S C L. 3) EMBELEIFASET(ICIERIT IEAEDY
Mg (EEITNEMUMDEMHD) FEBENOBEHIANDAES L TLSAREMENRG S C EEEDREMNBES
ME> TSz (ERED, 2015) « CNSOMBEOEIERE LT - WREEE. KDFMICEEIAT S
. 2015FN~NAICABFNOXY - EBMXICSVWT AL Y FREERMBELZ,

(1) KX @ THE(ICAAL T SHRMEMBDOERESH1100~200mCIE T S Mith (BMEREE) (CHUVTER
O ShiztbEH4eemDFBMETRE (BPRRSRMENE) (X, BRAEEEAXA (R3H100m. mEEAIREE) CEEdb
EAXE (RTH10om, RERER) NS5O, EMUEREETRT, BEHEBICHEN S NCMREFORBETIKES!
IRF—=Y. BLUORLYF - A=V VITRECHVTHESINCERENOHMBEOFIRN S, 2014FDMHE
BICH(TIMBERME. RAEMNXETARINEMUMD ZHSERBEN. MitERXBE CAEFTNENRK
DE/HSEWBENUTHD. MBZRCEARADHBNBEBELEEZXSNS,

RAEAXMEICHITE L Y FEE TG, RIKERS - TILEHNSHIEREL.. BABREEBRT 58

B. WE. BELEEFNBEL. TNSERNUIEIMBNERINGL, EBAE(CHVTIIEICHI50° TEMT
SEMBHNRH SN, BERBEDEMNIOLTEMNEEFHNIMIOET B, TOELOKREBHEBRE(CHUVTIE. &
ROKBENERO SN, SHECKBOUN - HKBRER. L TEUSIUEEDERENDEEZEL(C. PP L
E3EMOHEMEAARY RIS N, RE. FRRAEZENHTUL D,

EItERXEICHFVWT L Y FREICKIL > TEUIZA—Y YV IRAEBETIE. BAUBREREOEERZEE(CD
UWT. B ERETRETHRIMOERRS SN, FTRINEEREEN S SEBREAHIS0 TIERIT SHT
BRSO, BN 2mOMBEADIEMHL. EMBENTY XERIEEBENRRINC, LED~

LYFRACSVTIE, BUREZENT SHEE. WE. BELIBENBLHL. ZNSEEUIEIHROY
KERF (RICHS0ETHER) NERRINZ, BBNICREISIWBORMN IO LTEME>WIMTHD. &l
EAXEERER. DI EEIEOHMEAAY RAHERITN D,

(2) BEMX : THE(ICHYT SithRERTEDRTHI600m(CIE T SEINEFDKALE (CSVT,
NNE-SSWER DERZE (FERAIREE. thEHI40cm) METHIB0OMDXE TR SNc, CDRMEBFLETRE
LIREUYFRETE. BKARES - [ILEh SHIEREL. BMUBREZERT IMEENELHL. ERE
CREEIRT 3 2ROEME (F(CHI70~80°THERL) M. 1EH40mDKTEN DY - AEFEERATRNHSN
Izo ERAI (FaRI) OKIEIIHROZE/MBIERICEN > TERI DD L. TREI (REA) OKIEIIHEE &8
[CBDOND, T LBAIOKECETDIEBAICIE. MEND IJERROHERY(colluvial wedge) NEIRIN
o CNESNEFBENS. DL EE2BDOHMEAARY FAHERITND,
3k : Okada et al. (2015): Seismological Research Letters, 86, No.5, doi: 10.1785/0220150052.
EREH (2015) :BAMEFR2015FNSEASEEFRE, 510-P09.

©2016. Japan Geoscience Union. A1l Right Reserved. - S5S31-P02 -



SSS31-P02 HAMERSER S EA2016EAS

©2016. Japan Geoscience Union. A1l Right Reserved. - S5S31-P02 -



SSS31-P03 HAMERSER S EA2016EAS

2014 REFRILEDOHE (Mu 6.2) DMFRMENEE YD REEHERE
Seismic reflection survey across the coseismic surface ruptures of the 2014
nagano-ken-hokubu earthquake of Mw 6.2, central Japan
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The origin of the anticline founded on fluvial terraces at the eastern part of the
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1:500,000 Compiled geological map of the Fujigawa-kako Fault Zone and its surroundings
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Characteristics of the fault zones terminated by the Late Quaternary
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Geophysical explorations along the Gomura and the Yamada fault zone, and its
applicability: Part 2 P-wave seismic reflection survey, seismic refraction survey, CSAMT
survey, and gravity survey
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Geophysical explorations along the Gomura and the Yamada fault zone, and its
applicability: Part 1 S-wave shallow seismic reflection survey and high-density electrical
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Topographical and geological explorations along the Gomura and the Yamada fault zone: Part
1 aerial photointerpretation and geological survey
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EATUWEVWREREET 3. 3) 9KRICIFIRIT TR0 LREBAK SIS NIz K SIEREBRMMAZ NS ERE
I35, ELVVOTZREERD. M EDMEZNORENS. BILMOREAIOHBEET - BECIL LMD DIE
WIEHMATEL CL\ B AIBEENEZE X SND, ILRBRAINIEFNFRAITIESNERITH LD, EDREA
WNBETHIABRKEFBEVEEZRSND, Flc. RIILMOBERHE(C (IR —EEEAOEL (Fkm) DU
ZTPXAYNERREEL. ENZEUSASICAERNRYOND, CNSOERIE. RINLMEEROKE - 8
EEMEBDAEINEMICL > TEUZARBYENREZX 5N B,

BFEmDEEMBOREL. I LDIEATE. RS Ekn~5kmiEE D3RDEEEMBENGRET LERS D
mI D, WA - BROAEMASHAEET DI ENS, AETIEHBEEXSNIM. U7 XY LD
MOPARABRTEHARFNTEEVWC ENSHEELEMBE (FE XV, CNSOKED—IRIIERKTE D
REMBE FE-HITBENS. BMEOSEEAEEELIZEDDAIEEMENRS D, HIILMIALEFE DHEIC(E
B CHEENBIHEIN TOLOVR, AFILMIESKRNILEIICHED .. BEENERNLIEEL I CL
o, SBEMEOBEICE LMD DFEMENFET STEMREX S5ND, BELOHTEFHMEE. COBESE
WiEH\ oA UTZEPRISHE & & X S, PIlLtIbFEOBEEMBD A INENERIEZT B,

AL A (ERTR U 2 RAILEREB DAL B L. AWREADBAR Y 7 BFE. BERIIERNEEF
R ILEBIREL T, DKARAEL <EAIICRERDEANENBETOEATOWVEIVIEEZLT., RIS Tan Lt
TRESDKT Sl oN e L DIERBRMENSZEFEET . LV >ERFEER > TLD, ol WittdbFEimEEDF
BHETE. BREEMIEANMEEIL TULD, MEDOCENS. BILLOREEAVONRERE T - BE(CItE
MO DREERBAEEL. WAL A MEEBIL TULSC EMEETIND, COREEHBDOME (IhERTE
(K1tELEWE) (CFE—HT B, Ffc. AEIILMEHRIDHE(C(EERILER — FBREfEEROHkmD G FNETEMN
RHS5NB., COWEFILHEEROREKBOEIXNLKHBEEZE X oM. AEMBOAEINEMNETRIET
Do
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ER¥EOREHDBEIC(E. (FFRAEEDDORALBEEMBRHDNFET S EAMSNTULS (AFREIC
HIFTBIXREME(CEET SHAERTR, 2015E) o« CNSOEMBEIERE~BIENBABAFERICH
ELU. BI00km(CH L SIRALERFHFELL TV D, BERNLRESRATHIMN. BIR¥BICHRET ENE
HlI. CNSOBEEMBOER ECUE URKRLESERZR D ENS. CNSOBEENREE —ENH\BET
5O BRBARORALEEIHFD—HMHNELICIENZEDEBIRTE S,

F-O—F  BEWKE. EWE. FEMS. AENE. BEKE. ZHhER

Keywords: Kashima fault, active fault, Chugoku, inland earthquake, submarine fault, aerial
photograph
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Holocene activity of the Northern Marginal Faults of the Saga Plain

*EHH &E' #HER T\ SR &30

*Haruka Yoshida', Kyoko Kagohara’, Toshifumi Imaizumi’®

1. RBERZN\YZSFER. 2. LOKE | 3. FIEKEXERIEZAERINFEROHERER S
1.Fukuoka Prefectural Yame High School, 2.Yamaguchi University, 3.Department of GeoEnvironmental
Science, Graduate School of Science, Tohoku University

FUMBIR D SERTE (&2 D hHERE, Wi BY/L & HVS NupNAEER, Ju A ER, FUMEERD3 DDOREFIC KA ETND. &K
AETHRE UEEFEFIGRES (&, AMPERICHET D, NP EoEREE, & U TEEFRASMIC
HECS, FUNAEER R SUMEEER ICLER TE(C AT D. CNESDFERHBDFTEA L, BitARICHUS NHEL C
E (S IEMETH 3 (EFABEMITHEEARTE, 2012). EEFHILEMET S EERSH -y EMUEH AN S
EEE/NETINEEMERMDEIC DT 5. AMBE IERDAET DMBNSHELD , MR TRHSNDIMBED
BT EEAAN2kn, ENREDEEENSEEINS M TOMBRTOR T (IBMEETH D, FNoEET(EELE
LU CREAIAME T 9 S IEKB DO RIEEE MER S N T L\ B (IEREMIFTHEEARSS, 2013). EEFHIRICH(TDE
WS DS D IERIIERNE L — X ARAICNDZ > THOSNDICETHD. EEFLHILEIBRE DD
ICEL T, WNEE SRS (1989) 0 H - SRIE(2002)F (3, LAIOE IR E FERAIDEEFE & Dt
BRPIUZOEAEISEMBESREL TULS. AIST(2014)(F, BiRILNER(CA > TEMBORIREE NG Btha
0.7~2.5m2E DEBENKGMNICRNH SN ERRTUND. ULHL, ABRENRE UISERE O ML AL
B, PHEREREPRIEHRRLE ZBESHNCT B ODHARBEIZ L. ZI T, AAETIIHEEFEILEET
BEOFHAEMREEERE, RFTEEREEHE T 5 C &= BMICHTFE R, it - thEBENRAEROE
EERMEMEFRESNRABET oL, AEMIHICH(FIMBEILS KL DOF2MTE, FIRTE, FARTE, FoRTE, FORT
B, FIfEE L5, EEFHIBIBRICDVTIECNZ T, BERIFIH(2014,2015)PSRIIHN(2014), FHIEH
(2015)ICK DI TICHREETOTULSD. AIRE TIIRAEMIIOFINTE, FARTE, FoRTE, FORTE, FTRTE DFa £
TEMARENSEEFHFILEBFREOEMCICH (T FEMECDVTERT 3.
EBEFHIRCHM T DIURNEREHEE, BAMMOREE CHS. Z0EEE, BiklitFEs O ERERIE OB
BTH3=HMERNEEEEEEEOWERNSKRD. EEFHIEOMEREE , &KL DHE, MIE, BRI AR
WEE, ME, L1HE,LESKXOLEOIAEICRSUE. CNFTOEREXSR((B)REERR ; Ti,1999 ; T
(EH,1999,201075E ) E WL ERF XD &, ENENOEREARSL, HEIIMISTAHY, MIE(TAso-4NRTRER
EDTUICAIBY D &N SRICRIKIAREREE T SMIS5e Y, R4 NRERERE (S8, 9kalc, M2E (SFrIER
ANETIEBYEARRBE(CB S CELENSNMIS SatfiEEZX 5NSD. LTEDOERYIC(E,AT(26-29%a)NBE LE(C
NBDENS,BEKERE20kaE T B EMIS 2-4EEX SN, LZEIOHERBYICK-An(7.3ka) RELICDB ENS
BEKERET.IKaE T B EMIS MY EHE L.

THhEBYGC MREBEORER , EFHIRCHMIIRAMEDERERICEBMBE E # 5SNBDERAAMICKT
FEHCEOB ) Z 7P XY LHERINZ. CNSOEBKEBESD SV IHEMBEDAIEEY NS SMENEEED
(&, FERI CTHR(ICDIE > THERINE.

AMEFR CRTHEBRLENRBEZ D< > TLBFKEL, W EBESHERR(1989) o hH - SRIF(2002) THE
BN TUVSERBICHYETS. COFKEIG, BIAE(L1HE) E(CHET. ni2EDBEREEKMBELE U TR
SN, ABIIMEEHAMENSEISIHERZE CTHGHNTIEH S MBEERICEBIFCES. LIEICH(TBFMBOIFE L
TERDERE(F0.07mm/yr & RESNE.

FOMBIE, Bl EELDEBBRINAETTERLULY Z7 XY AALZELICGBIFCES. FolrE(E, L2 E(CH
=H50cmi2E DEKBE & 3 L\ (EMBEDOIREEN G D MENEE T D MG D, RBEE & HERERN ST
BREAEOAROE{LHRRS SNz, L2EICH (T BFMBOITYI £ FEMERE(L0.07m/yr&E BESNE.

FI¥rE (SFoRTB DRBAICIB L, FoMBE ARICEBII EFLDBR/IAGFEZ TERLIZY Z7 XY RAL2E L
(B CESD. EEMARREITHMRICEVT, FIEEEIC EBRAIE TRAITHEZ K- VY IOREE

Tolz. ZORR, COMKRTIIIEZEETHILIHDEBYFRI(CATRERINZ. FIBEEREICLEZDLET
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ZUEFDELER1SBmUA EERBESNZ. Lo T, FIRIBOFYI L TEMRE(Z0.07m/yrE BES N

z. BRII~BRINCEDECEFEFILEOLE LCE BEEE BONSEHhENERE L TRHSN

Iz. K-AhARBELICOBL2ELICEERBOHSND NS, AMBFEDEMLIRL(CH (T B5EENE, L2EZKR
(7.3ka)BICDEL EEBIEEEZS5ND. AMIBR(ICHVTREEMCHAYLT BL3ELOEEE, (BRI
I THOMEEDEBENRDSNEIMN, ATREDAREUHESH TSEDEREETSHS.

F—DO—F EETHIEER. EMB. KIBRIER. >0 Zy oL Y ETEALERE

Keywords: Northern Marginal Faults of the Saga Plain, normal fault, large-scale geographical map,
tectonic bulge, average vertical slip rate
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AR—RFELER (KOFEHE—RmEEETERES) (CHITIERRIHERY —2015FHE—
Integrated Research for Beppu -Haneyama Fault Zone (East part of Oita Plain -Yufuin Fault)
-Research in 2015 -

i BT BIN—RELNES (ADTH—BhRMERRDR) RERIMEIIL—TF
*Keiji Takemura', Research Group for Beppu -Haneyama Fault Zone (East part of Oita Plain -Yufuin
Fault)

1. REBR 2K Z B3R AR R R KR A FEhEER
1.Beppu Geothermal Researh Laboratory, Institute for Geothermal Sciences, Graduate School of
Science, Kyoto University

<[FUSIC>NERIZEDENBFOERNELAETERNE U T, 2014FE (ER6EE) NS3FERDEE
T. BIR—AFLKES (K2 FH—HMEERRT) ORBHAERALIZ. AAETIBREFORERR
EEMELT, @RIBdELDIC. R—UVIRA. FLUYFRE. BEEREE. BAMEERRN. ATiER
B, BRSEE. ENFEE. KUZHERA. 7L H@3ER. FETOo>TUVS. CNSOFABFHAOKREICE
DT, EMBOEANTFETHBUBOEHEBE. THEMRESERETSATEES - B3 - AETEH
BHCHVWTEBBENICFHAEIT D& CLD., EHRENDERBROEEL. T5ICEAMERECERIIEEIC
KO THIEREBOREOAHEMERD. BEOM TEESHRABRE LB LULENS, XBESHIFAETES
HERMBERDBELERD TL D, TLANKRMBFICMUBL. YUZMENEEL CBSICKEILEENIC
BEOHNBIAEMAEVADTEES LOINBATSENH TEEETIVOEEIERND EEEIC. ZDOHITE
EETIVEERMBETIVCEDVERESTAZETS ) CEEBRNE LR, 260EERECEL T, NI
m (2015) (CLD. HIRBRERPESRKESTRE U, 26EERES(IERIPER—LR—IJ(CBHIN T
B3OT. BRAINGEV, VEEBOFBE>HERIIV—TE. REAFIELZHATR - JUNKFIBLHTE - EE
B EmMEmE TihE U CEEREEN S S, 32NV IF—VICED L. FYITF—V(CHT IHES
W—T&EBEUZ, YIT7—V1 EBOEHXEE ER(CIBEIT SHDEMIE - IRSEDHRAE L WE
SEENBECTHEMRENEBEDEHDRERUETS, HIT—V2 | BIBFOXTHER - BEFED
DOHFRBENFRBEDzHDORBHEAETS, vIF7—V3  HTFEBEETILOEELRVBESE
Sa1L—73avIlLBKBRERALICH I IBEHNTFANSENZHOMEETSOEEBNE L TUL

3, FEERITRNEEEEMUERERET S, <HIF—v1>HIF—V1(CHVTITHEREE - B
EMES JUHEBYRAE BERUABETTIONSSBEEBRE T L (L. BEE - B8 - AEFHETOH
MEMBREEZ XM L. BR—AFLKES (KOFH-hmREMBEEREE) OFMEMBMIEE smEikE
RIS, Eie. BSR—U VT, RLYF BEIT7Y VIKLEDRBESETV. BHESUEERAC P
PEHROEHEMNEEEHTET S, <P ITF—V2>HIF—V21CHVTIE. NI TOATHEEES
FUENHFEBRICIMXT. BRAMESRISRPERSEEICEDVT. MBS RUELOMHR LEBOARIE
BEEHESHNCTIEEEIC. MBROUBHRBRES3ZOHICEFBTCAIMEREETS, T, &N
BE - MTKRESYR—U VITEOT—IFEAHNS. EHEEEROEEEMBE NERERS, \WEBM#
WEEALT., AEOISIOEBBNERE Y =1L —Ya VESH THET D, CNSORBERT X
T. ERMBRERRUOREBEEHTET D, <Y IF—V3I>HITF—VYIICHVTIE. 21EESIHE 7L
R, BaMEER. WERTHECLDIREBEETEDZOHDEGHEENEZS I SHIEMRIDEN. Ch
SEFHFEEEMDOBRESHE. KOERBRRMES OICEDZOM TEEDET IEDEoHICEN
L. BIEMTESEET )LD - BEE XTI 5. BEERETIVERVT. BIR—AFLKNESOREE>
SaL—YavnEEEEERT S BETE. ECTT1HELIUCYT20BRICDODVTHRET B,

F—DO—F  AIR—AELES. ERNEES. BB TEBEETIL

Keywords: Beppu -Haneyama Fault Zone, Integrated Research Project, Active fault and subsurface
structure
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BEENERAECS (TSN REEREDER

Take advantage of high-resolution seismic survey in the submarine active fault

A R IRA R B BB BL BE . 7YY XV BE SR Rt 3R mE EX
BR*

*Masatoshi Yagi', Izumi Sakamoto', Hiromichi Tanaka', Yuka Yokoyama', Omer Aydan?, Mikio Fujimaki’,
Kenji Nemoto', Shintaro Abe*

1.RBRZE. 2R, 3.ARBFRERIS. 4. EERMESHZT
1.Tokai University, 2.Ryukyu University, 3.Coastal Ocean Research Co. LTD, 4.AIST

RIS
SENEORFEIRIECEEERBERSMIITBIFARE LT, RLYTFHRE, BIR—-U VY, IFXST
Y—ELERBUSNTHD, EMBOEMICHSH T REBOZLZANZASNCITDCET, HEFRAUTDH
SEEFMAERREE LD TLD. BIRICHVTIFERBE REDRBEFECHRRS D . EICLERNEMEREED
BRICETNENMTE I, TN, BEICSVWTEBOFEICEHT BE CORERFTONTULL

Vo —AT. BEIFESERLDEBDIZECHD. MEESDEENMENZER & U CERMNICHFEZFEINTL)
BAEEMNE L. DT, REORVRIE T CENREECMMBREEZZ(CITV. HIAERIEREIC L it EIEHR
EMZ3CET. BEOENRETIMELDSBEICITTOCENAEREEZX SN,

[FAEE - FRRFE]

AARTE. BEAELRERGICEING. WNFEBOREICUET 5/ \(UBENRE Lc,. \UE

(& FAIBRANILBEA K DIEV S HRAKMBFOBASXEE SN TS D ELMER (1982, 1984) Z(FUsHE
I3BLEREECLD. BENBEOEAENTRINTULSEBETH S, AEE. S7RENBFEERETH
BSES2000% AL\ T, BETHOHNDEEICHAE D HCBZ/LARER (20~50m) TEMICITV. ahETE
AV AT7) VDI KBIERERERINE EHEL 2,

[BEHT]

HWEREOER. NMUETEEICHSVTEREOMDEE TCORFLEEHRMAEZSIENTE Iz, BRETEICHL)
THEEZELRFBEZEZRASKIRD. TMIHNDS LUARI~8FTTHESEN (T, T, CNSORFEICLD T
SN3HEBEBE. EUNSTDOODIZ vk (A1, A2, A3, B1, 2, C, DB) [CRDL. EREEHFLVCIZVH
cEle. ZORHFEEPLEIR. NEBRE/\I—VERH L. CNSRI-8DREENDA. EFERTBIINT D
CEMTEZR2-REICEAL T, ZO3XRTEERE T —SEHME L. T—5NZEBE(IKrigingEZE B\ cAE
FEETSCET. REEOHNEEREBRLZ,

[fER]

R2 (RFTREE) ETIE. EMEBA-FAIICAD T, ItE—mAEAAICEZELZIFFEBLEMBEENERIN
Izo A-FAMBEAICIFREIE D ERIMBEHNDH L. AELDEBALERZEZL TV S, COERIGEDIERE
BICHEYT D, e A-FAISA> THNILIROBEDRBHESND, CDNILIETD LS (C3ERDORTEAL
A—RERAMEICHU. A-FMICEAETRIRT 3, CNSOEFEEF. LUORHES IURIAETERHSNSD
M. RS (ABEE) EICHEVTIERHESNELL,

NS, MTOCENEBRIND, 1) EOEABEZELNT SMBERFIRFEMUEEE L TULVE

Lo 2) A-FAIICEBAETRIRT BIADKEIE. NILIENIDLDICHKET DI NS, NILIFEBRMUEICHRE
LIZWBTHh D, 3) A-FANSASKHEBEL. BBEAICEVTEZORRARHSNDI NS, HBRNRIT

FTERHLTULSD,
BEDLSIC, BHBERATHIRFADDMEREBRI S (LD, A—EHRKICEEIT SMBORER
BEBRIBDCENTES,

F—D—F  HRAWET. s@EERE. SEBF
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EBRROMAMRRFAERAE(C L SBET Y SMEBRYISRE DS
Recognition of the sea-floor event deposits by continuous radiocarbon measurements of
total organic carbon

KA BEF . ZEA BT EM OEF. L mE. B 58

*Akiko Omura', Yosuke Miyairi’, Shoko Hirabayashi®, Yusuke Yokoyama’, Juichiro Ashi’
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FRFER(SAFERY & BFHERYOPREN/ERY LD, B FREOBITICFIAINS—/AT, £
DEBETOC I (EEFREN S DR FDEEL (T TRE NEBAERIC L SERIMEBRYZE SUBE R BELE
ZRRCTHD. CODXSE¥EEFEROEBEARIEEHEALRIEAZ AV ZBEMREZRERRECKIDRD S
N3 ERZUR, BEREBEICK > TFFERNAECHALETEDFEUHEARIEGHAEH LULEVBEEHSD. —
7, EREYMPROEE#KER (T00) (FRRGIERFEOEEYICHRL, BEMRRFAIEICAVBRICHEE
MEBEERERIEL (BEMMBEL) TgEMARG S, HBRERDRT(CEH T DFMAINTIE

mofe. U UEMSTORAMRERENRE, LEDHRIETHORMNAIEELZS, SUVDEREE CEABRIEMOIEE
Thd. FEHEEAROBAMHREEASORENEVERNEEEHIENETHETZICEICLD, =B
ESPRECERHOBRNATET I EMPEFIND.

AARTHNRE UlzEE ~ S TAVTER EFEMEALRIEEDELE NS UV e HERBRERDEEREL U
n, BEDBEMEREBTOLDICBEREDEVENEERSD CENBHR/RINTLSBETESHS. ZCT
AHAETIE, EHIIWMEOFEUHELRICAE BV ZHERGEMREFARUTE, HEYEE?.5~1mEkE
TEmY VT VO LRTI(ZE AV B BERNERRFREHIENDEDICLICLD, BLBE THEREN
EHEISDICEEBHIELE.

M R R FRIRE (C(FRRRBZRRBFEMRRAICERESINTUVD Y VT IR F—IRINRBEEDIETEE
BAUz. Flz, EINZEBYERICERESNTUVITREDIES LUEEDNHEFAL CEERIRRELRTE
REBMALLZEREL, HBYOERREZHEHTE L.

R E{TIE O IR O 7 (3, REEF S TSR KIEHI2000mDFEBIEN S VILF FILI T S5 —%& ALV TEREX
SN, BEEHNSBE TROmDEBYEEERCEMBEZ S TF ) —TRBOMIEIILETHS. X
RTER TIEAD < RENBLRINER/L VIV L EST EHSNDIHBENRHSNS.
TOCHEMEECRIEDBR, FELmE TOEBYIC(E, TUBXIDEAEREMU LICHVWEREZRITBEMN
HEROOSNE. CNSEHUVEEYICHRT DIREZNEEHEBYOBBHICIDBEALRLARY NEEEE
Z5NBS, HBEBFRDOEENSIFRNA Uz, BBREDENERIRUBEOHEDFEMEIL BIEAICK
S RFERMEL D EH00~1200FEHO\C EMRDN DIz, CNSDEBEZRVTHEHIET S E, 40cmDIEREY)
[FIREHNSBEMNER (CTEREINIzE RBE 5N E.
RZERRENMALLRIEDRBRICLD &, EBRERDEENSEALZAARY REBEIBF TSV L VERD
BRREEZ<EFLTOHBEYE FIERUBHERF D ENS, AEMEEMNENBEELUERINZEEX
5N3. LEBO—BEDH, ETOERBMIRZEDIBMMABHSNDCENS, RORBEDERESH S V\(FEEL
DHKBREZEZ S5ND. TICEHWEDFEEBARICAICLIBIEREERVTINSDTARY FOERERE
REE3 &, BRIRICHDISHERBUUBROEBEME & HKICHIGT AR NG D

CNFETO/BRNS, TIRHREREZERBEZOEBTIOCIERBRL TULSES, —REABEGEEFERC
BINBIAIARVLEORECHEATEDIEEZS5ND. IS5(ISHEEEARICLBIBHEERBEE L\ D IzD
FERCKO>TEHONZERBEBZRAVWTEIICHETDCEICELD, ZOARYEDERERERETDICET
AR D EHFEINS.

FoO— R REEFER. DEMKE. WEERRER. BB
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BHRBEERVCEKER DR

The Analysis of the Active Reverse Fault Zones in Japan through Gravity Anomalies

AR ' FIF e SEM R T BE. BE BN B4 #7N &% 7
*Nayuta Matsumoto', Shigeki Wada', Akihiro Sawada’, Yoshihiro Hiramatsu’, Shinsuke Okada®, Toshiyuki
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1.Graduate School of Natural Science and Technology, Kanazawa University, 2.Institute of Science
and Engineering, Kanazawa University, 3.IRIDeS, Tohoku University, 4.Tono Research Institute of
Earthquake Science

The Japanese islands are located in a subduction zone and they have undergone complex deformations
as a consequence of regional stress changes. Therefore the active structures are diverse. The
object of our study is to reveal distinctive features of active faults and to examine their spatial
continuity through gravity anomalies. Seismic reflection survey is a major method to detect
subsurface structure of faults, but seismic velocity structure is obtained only on linear profiles.
Over 20,000 points of gravity data has been measured in Japan. Recently released high resolution
data set enable us to detect detailed density differences in a wide area around faults. We analyzed
43 reverse fault zones in northeast Japan and northern part of southwest Japan among major active
fault zones selected by Headquarters for Earthquake Research Promotion.

The gravity data published by GSI [2006], Yamamoto et al. [2011], and Geological Survey of Japan
(AIST) [2013] and Kanazawa University data were compiled in this study. We applied terrain
corrections using 10 m DEM and filtered data with a band pass filter in addition to normal
correction procedures, then obtained the Bouguer anomalies.

Steep Bouguer gravity gradients are clearly observed along the faults at 21 faults zones, a weak
correlation is recognized at 13 faults, and no correlation at 9 faults. We evaluate the continuity
of the faults based on the continuity of maximum points of the horizontal first derivation and
inflection points of vertical first derivation together with geological and topographical
observations. We infer a faulting type and a direction of dipping from fault traces and the maximum
isoline or the inflection isoline of the derivations.

For example, we recognize following features for the Itoigawa Shizuoka tectonic line. The fault end
seems to extend at the northern end. A left stepping of the faults in the subsurface is revealed
around Hakuba. The maximum isoline and the inflection isoline are distributed on the east of the
fault rupture in the north and on the west in the south, indicating that the dip direction changes
the east dipping to the west dipping from north to south.

F—OU—R I ENRE. ENEF. WEOERYE
Keywords: gravity anomaly, active fault zone, spatial continuity of the fault
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FARw ~EREALtyn TaghBiB THEL722014 M, 6.9 YutianithiE(C X S IMENTE DHERiede EE
Co-seismic conjugate Riedel faulting associated with the 2014 M, 6.9 Yutian earthquake on
the Altyn Tagh Fault, Tibetan Plateau

“w ZHR'. = YR % MR
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AEET(E. 20145 2 ANBICFARY SERIGERD Altyn TaghTHAE UM, 6.9 YutianfhE (¥ > THENZ
MFRMEMEIC DUV TIFRET B,

The Altyn Tagh Fault is located at the northwestern edge of the Tibetan Plateau, and is the largest
active strike-slip fault in Asia with a total length of ~2000 km. The fault accommodates sinistral
motion between the Tibetan Plateau and the Tarim Basin within the India-Eurasia collision zone.
Although the Altyn Tagh Fault plays a key role in accommodating India-Eurasia convergence, little
is known about its nature as a seismogenic strike-slip fault due to a lack of instrumentally
recorded large earthquakes on the fault. The 12 February 2014 M, 6.9 Yutian earthquake, which
occurred in the Yutian region of the Tibetan Plateau, provides an opportunity to study the
seismotectonic nature of the Altyn Tagh strike-slip fault system.

Field investigations reveal that the 2014 M, 6.9 Yutian earthquake on the left-lateral strike-slip
Altyn Tagh fault system, Tibetan Plateau, produced a ~25-km-long surface rupture zone that contains
conjugate Riedel shear faults (Li et al., 2016). The co-seismic surface ruptures occurred mainly
along two parallel ENE-trending active left-lateral strike-slip faults. Rupture also occurred in a
conjugate, WNW-trending zone along an active right-lateral strike-slip fault. The ENE-trending
ruptures are concentrated in a zone of <500 m wide and ~25 km long, and are characterized by Riedel
shear structures including distinct shear faults (Y) with a maximum sinistral displacement of ~1 m,
right-stepping en echelon cracks, and mole tracks. In contrast, the WNW-trending ruptures occur
within a zone of up to 1.5 km wide and ~4 km long in the jog area between the two parallel
ENE-trending faults, and this zone is characterized by discontinuous shear faults with dextral
displacements of <@.5 m, left-stepping en echelon cracks, and mole tracks, all oriented oblique to
the ENE-trending rupture zones at an angle of 30°-408°. The lengths and displacements of the
co-seismic surface ruptures measured in the field are comparable with those obtained from the
empirical relationships between magnitude and co-seismic surface rupture length and displacement.
Our findings demonstrate that the co-seismic conjugate Riedel faulting was controlled mainly by
pre-existing active faults of the Altyn Tagh fault system, reflecting the present-day tectonic
stress field associated with the ongoing penetration of the Indian Plate into the Eurasian Plate.
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Role of the Longquan fault in the active deformation of the Longmen Shan fold-and-thrust
belt, eastern Tibetan Plateau

*Maomao Wang', Aiming Lin'
1.Department of Geophysics, Faculty of Science, Kyoto University

Present-day convergence within the Longmen Shan fold-and-thrust belt (LSFTB) was manifested by the
2008 Mw 7.9 Wenchuan and 2013 Mw 6.6 Lushan earthquakes, which ruptured multiple thrust ramps
beneath the range front structures. However, it is still unclear whether fault slip has been
propagated eastward into the foreland, closer to the Chengdu population center. In this study, we
provide constraints on the 3D subsurface structure, fault activity and seismic hazards of the
Longquan fault that is located in the central Sichuan basin, ~100 km east of the range front
structures of the LSFTB. Our detailed 3D model of the Longquan fault reveals a segmented fault
array involving an east-dipping back-thrust at the edge of the Quaternary basin between
west-dipping fore-thrusts to the north and south. We evaluate the activity of the Longquan fault by
interpretations of high-resolution satellite images, field mapping, paleoseismic logging of trench
exposure walls and radiocarbon geochronology. Our results reveal that at least two surface
rupturing events occurred on the Longquan fault in the Holocene, with the minimum of 3.2 m and
2.5-3.7 m slip for the most recent and penultimate events, respectively. The most recent event is
inferred to be occurred in the period between 206030 yr BP and 580130 yr BP, while the penultimate
event occurred in the period before but around 3050+30 yr BP. These findings indicate a Holocene
slip rate ranging from 0.95 to 1.65 mm/yr for the Longquan fault. The 3D structural model and the
late Holocene faulting events occurred along the Longquan fault reveals that upper crustal
shortening in the Sichuan basin is accommodated on a frontal thrust system that is linked to the
recently active range front blind structures by a shallow detachment. We suggest that a dynamic
weakening mechanism following fault activity closer to the Longmen Shan range front could help
unlock the up-dip portion of this shallow detachment, sending slip eastward to the foreland and to
the surface along the Longquan thrust ramps. These findings have important implications for seismic
hazards of active frontal thrusts linked by upper crustal detachments in the Sichuan basin, as well
as other active fold-and-thrust belts around the world.
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