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Late Holocene uplift of the Izu Islands on the northern Zenisu Ridge

off Central Japan: Implication for the tsunami source area of the AD
1498 Meio earthquake
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Location and depth of the 1855 Ansei Edo earthquake inferred from
seismic intensity characteristic
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Fig.3 An example of seismic intensity distribution predicted assuming 50 km depth
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Earthquake characteristics of 1885 Ansei Edo earthquake presumed
by earthquake anomalies and housing damages - preliminary report on
NNE-SSW trending an earthquake fault
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Can felt reports of historical documents be used to estimate the
source of large earthquakes? - Evaluation of applicability to historical
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Can felt reports of historical documents be used to estimate the source of large earthquakes? Before
establishing a new methodology, we show that the source area of recent three large earthquakes (2004
Niigata-Ken Chuetsu, 2008 Ilwate-Miyagi, and 2011 Fukushima-Hamadori earthquakes) can be imaged
from the spatial distribution of felt reports by using the JMA seismic intensity database. Our preliminary
results imply the possibility that the large earthquake source can be constrained from spatial and
temporal distribution of felt reports.

For the case of the 2004 and 2008 earthquakes, number of aftershocks with felt reports decreases with
increasing distances at epicentral distances <100 km from the mainshock, while they fluctuate at
epicentral distances >100 km, probably due to site condition and/or attenuation structure. This indicates
that the effects of site amplification near surface and heterogeneous attenuation structure should be
properly taken into consideration to estimate source of historical earthquakes. For the case of the 2011
earthquake, the number of aftershocks with felt reports fluctuated even at epicentral distances <100 km
from the mainshock, because of the aftershocks following the 2011 Tohoku-oki earthquake. The areas
imaged from the number of felt reports were well concordant with aftershock area following these
mainshocks even after thinning out the observation stations as long as the station coverage was retained.
In Japan, abundant historical literature during over 1,000 years is preserved; these have been used for
estimating a source of a historical large earthquake (e.g., Usami et al., 2013) and for revealing recurrences
of great interplate earthquakes along the Nankai Trough (e.g., Ishibashi and Satake, 1998). Sources of
historical large earthquakes have been traditionally estimated from seismic intensity distribution on the
basis of damage for building structures and casualties recorded in historical literature. However, the
damage was not necessarily caused by a ground shaking but also tsunami, massive fire and/or landslide.
In addition, the distribution of building damage is strongly controlled by the population density and
elapsed years since constructed. Thus, the estimated source of a historical large earthquake is possibly
biased to a densely populated area.

In some historical literature, felt reports without any damage are also documented as well as damage
description from major earthquakes. Most of historical documents only described ‘earthquake with felt’
as well as the date and time, whereas some of them particularly recorded the number of earthquakes with
felt in each day with the intensity of ground shaking. On the basis of felt reports, it has been revealed that
the seismicity rate increased in the central and northern parts of the Kinki district before and after the
great Nankai earthquakes (Oike, 1996) and that the seismic quiescence possibly happened preceding to
the 1861 Miyagi-oki earthquake (Matsu’ ura and Tsuji, 2010). However, felt reports were not fully utilized
except for several previous studies (e.g., Matsui and Oike, 1997; Satake, 2002).

F—O—N: ARME. [SRFTEET —IN—2X, 2004FHBEPHHE. 2008FEF - EHAIREH
B 201MFERERERY OME
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Keywords: Fake earthquake, Misdate, 1707 Hoei earthquake, 1831 Aizu earthquake, 1847 Zenkoji
earthquake, 1858 Hietsu earthquake
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disaster
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2016 FREAMEZBI TR LAFA)IIMETDBEIOREDT I =¥
A
Active tectonics of the Futagawa fault zone over the last 300 ka

KA EA. BR RE P RFRL

*Kiyokazu Oohashi', Tomonori Tamura', Marika Tozawa?

1. ILAOXRBEXRERRAIKBZMFER, 2. IWOKFESZIMMMBKE > X 7 LR SR
1. Graduate School of Sciences and Technology for Innovation, Yamaguchi University, 2. Faculty of Science,
Yamaguchi University

IEL®HIC : 2016F4BICHRE L-REAMEIR, TICASAMBHEO—EEAmAIMBHEIEFHTEI &I
Lo TRE L. —EOMERNCEEBS DEKMAE - EHRIL, BMICITFHATEAVWEIICRZAZUTOD
EOREFHERD. (1) MESDRIES L UM73DAEDCWBDOREMEHAOHEIZ, BEAMNE, wHIIIKE
DEBME—BLRV. X, RE/HHOSHEAMES - mH)IEEBICIERNRMEROMBEHZRD 5N 2
GEKIEZH, 2016) . (2) —MRAGICHRERAMIEFEILBIBRDEBIRIGE SN TH Y, KO LB IC 3T
NORBEMIRLEHRINTWS (BB, 2001; EDIEH, 1979) A%, FmHAJIEBICS 1T HRER
(Shirahama et al., 2016) & L UVEIRA v /A=Y a VTR (BHXERIER, 2016) IIEIThAEHT 5. (3)
H)IMEFEIEELR64 km (MERFEMEHESRL, 2013) 28BA2, EBEROREEHE CTIERVEEICAS
B, SEDHMEICHEIMRERIEIZT Y TR EBYRL, SALHNARAEDEVBTHS I &ERE
T3, AAEDHRMEMEIZ, CNETHBOIININMTUADI S DIFMICEVWTHIBLE., £ES
&, mHINESS L UOEIMBOENKT I N2 R4 FHETZET, ITNSORBICHTZEEEHH»
5.

HHRIIMBFTELICS I ZAEER  JIRET LRICAIET 2 LFREETIE, 2016FEAMEICH > TH

ER-ANRHBYIRAR2 mAEEITNEM L (KIE - BN, 2016) . BB IEERAIC ORI 2 MER-4 KEETR
TEHa1=—y b (B SBERICOH T 2MEE-4 L1y b (REKHE) SOEICHNELTSY, REHEE
MEIFMIOmM, TIHSHEINZMNETHEMEEIZO.1 m/FETHS. FREHEDOHRA)IKEEEH
RTIE, W8AFAIEE R DN D MER-4NTD ZIRHEEY) & NEAIEHBEYAH5.4 mitES TEMER L T
W3, ZIHSHEINIMETHEMEREIX0.07 m/FETHS. £/, ARFMNNERBICEHITZEET
&, MTBOBEAICRAI) 72850 KAME (UE-4LB1=y ) , LEAICHE-42B > RBEEHRHED
EMHHERBEYAIFZIIKEICNHTTS. MBLYERATIXEMMBENL 75 MU LK EMICABTZZ &
5, EMHBEYERLUE, RETE7.5 mOILELEDESFHIH > EATREIND., CNSDEETESL
NISRETHEMREEFEHDE, 0.1~0.07 m/FEDENKES. —AT, HHIIETEASOHEHMKEE
ERINERAFDNFREIEL, Y7L —HA MPEFIFBERITNOSAREZEEETIOICRL, ThzetloT
RETIRFRMBAVVHITHAE L IFKFEICHKET 3.

2016 EFREAMEERIBO R AT/ =7 X : HHAIIEBA EE L /2D - /NEF(1969)1F, HOBERTICHEK
INKEXLOBESHIMBOIATHERIOOMELTWS I EAIEHL, EiDIEN(1979)IF#10-257
FRIOMEEEMORBEMEN S, W1 m/TEOFEHMEETMNRELHEL. —H T, AFRICK > TH
SNERSHIBEMUMBOEHNELMEREITZNLY BIHU LB WMEERRT. £, EBEDOWEH
DODEBAMDERNS, HHINIMBS2SDAMBOERISI MR TH (EMBE) BEr oI niIcElt
LTETWVWBZEDDOAS. INHDZ ElE, FHAMDODEBGZNI K HEICHR>TELLTETVWS I L%
T L, AihEOkrBR A2 0EE KN transientREDTHZ Z EERLTWS.

51 Rk
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X5 - HF(2016), thEZEMEE122,12, V-VI; i&KIZH(2016), JpGU Abstract, MIS34-02; E + #hI2 5z
(2001), #THEEIERER 88K ; ELIEAN(1979), EIUALHFZE18, 89-101; Shirahama et al.(2016), EPS, doi:
10.1186/s40623-016-0559-1; HhERAE M FHELEARER(2013), HH)IMES - HRAMBT OF; &8 - )
£5(1969), thEF #5575, 365-374; BRI (2016),
http://www.kyoshin.bosai.go.jp/kyoshin/topics/Kumamoto_20160416/inversion/

F—T— K : 2016FRAME, FHEMEE, FKR. WMES. MEARRHERY

Keywords: The 2016 Kumamoto earthquakes, average slip rate, Striation, Fault rocks, Aso pyroclastic
deposits
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20164EM 7. 1A HMEBEZ5IEEZ L-HmH/I—BRAMEFICEIT3X
HWEOEXRBAMICOWT

Recurrence interval of morphogenic earthquakes on the
Futagawa-Hinagu Fault Zone that triggered the 2016 M, 7.1
Kumamoto earthquake, SW Japan

H BB BRI BF. BB E—0 BB A THE L8
*Aiming Lin1, Takako Satsukawa1, Kouichiro Sado?, Nobukazu Takahashi?, Soichiro Hirata®

1. A RERZRESH RN EN TR R EBZHE, 2. () EREGIV YLV b
1. Department of Geophysics, Graduate School of Science, Kyoto University, 2. Chiken Sogo Consultants Co. Ltd.

2016F4816BHFE L=Mw 7.1 DRERMEICH L, RIHA0kmIZhH 7 2 RMEBEMBE N ERARDOBREFDE
B8 & REDEMEBAWICHIR L /22 & RSz (Linetal,2016) . RABREF —LIFHEERICHFR
HEMEBEOHROAT L & HIC, BERMEBCH2HA/II-BRAMEBHICSEWVWT. ML Y FORERES L U4
OBEULDERRUEZIT >/, ZDER. HIIE & BRAMBE RV ICIEZE4000-5000FFICKMEDEY
RLUEAMIEHI000FTHB EHEINS, SODREBEFINFETTOHRITHARICEIVIEES N KRMEDEXE
AR EBORHEERZEREZR L, 9%, INODIEZPELMNMITEHHICIFE SR BFFMARHR
ENRETHZEBbNS,

The 2016 M, 7.1 (Mj7.3) Kumamoto earthquake, which occurred in central Kyushu Island, southwest
Japan, produced a “40-km-long surface rupture along the Hinagu-Futagawa fault zone (HFFZ) that cuts
across Aso caldera. Field investigations related to the Kumamoto earthquake, trench excavations across
the Hinagu and Futagawa faults, and radiocarbon dating results reveal that 1) prior to the 2016
earthquake, at least two morphogenic earthquakes occurred in the past ca. 2000 years on the Hinagu
Fault, and four events in the past 4000-5000 years on the Futagawa Fault, suggesting an average late
Holocene recurrence interval of 1000 years for morphogenic earthquakes within the HFFZ; and 2) the
most recent event occurred between AD 1000 and 1400. These results contradict previous studies that
estimate recurrence intervals for morphologic earthquakes of 3600-11,000 years and 8000-26,000 years
on the target segments of the Hinagu and Futagawa faults, respectively. Our findings show that recent
activity, including the recurrence intervals of large earthquakes and slip rates in the HFFZ, were previously
underestimated; therefore, it is necessary to reassess the seismic hazard posed by the HFFZ, particularly
for densely populated areas of Kyushu, Japan.

Reference: Lin et al. (2016). Coseismic rupturing stopped by Asovolcano during the 2016 Mw 7.1
Kumamoto earthquake, Japan. Science, 354, 869-875.

F—7—F:2016FEMw 7.1 AME,. HH)I-BRAMET. KBEDOBRREH

Keywords: 2016 Mw 7.1 Kumamoto earthquake, Futagawa-Hinagu Fault Zone, Recurrence interval of
morphogenic earthquakes
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MY FRENTTBRAMETST-HEXBE ORI ERE
Paleoseismic events along the Takano-Shirahata segment of the
Hinagu fault zone revealed by trench investigation

"HESE. = TBER. BE R AR 85 EB°. HA KA
*Yoshiki Shirahama', Yukari Miyashita', Takashi Azuma', Tetsuhiro Togo1, Masao Kametaka?, Yuji
Suzuki?

1. BN REREAEER MR EMEMBERTRE Y ¥ —EMB XNLFREFUEREFER R I IL—T 2. (%) 4
AvaAVHILI Vb

1. Advanced Industrial Science and Technology, Geological Survey of Japan, Research Institute of Earthquake and
Volcano Geology, Active Fault Research Group, 2. Dia Consultants Co., Ltd.

A AR L2 AT AL EEdbEE L, AMCBREWMICESZRINST kmOMBSTHS. BE
AMBHILBEDFHFEN SEHF—AERME, BEARE, \MCEXBICA T 512 (MERAEMTHER
8 2013) . 2016 F4BREAMEICHY, BHF—AERBEOIEH, 56 kmDSEHEICHETNIC L 2HRINE
BT A IR L 7= (Shirahamaetal, 2016) . BRAMBFOHRDEB ZHNBI2BENH DD, INXTODH
ETREINEHVCERERE Vo EHBEOHEMITL < b > TWAWL, Fald, AMKEHLIDSDETES
[TER28FREAMMEA R F A - HANDEMBRAE] O—BE LT, BEAMBEDENEREA & V) F40ICEH
LMY B EABMIC, BRARRREREEILHMX & Figd/D)IIBEEBEME D ZARMICEWT ML VTR
EAEELE. ARERTIIFICLEBRICBEVWTEEIShA N YF (LB MLV F) BNRTEHEAMBRS
HF-AERBOFRHBEEEXBNT 5. EHEMROBFELERICOWVWTERBIZL, (JpGU 2017) #5RI N
LY,

W~ Ly FOREIRIIBRAMBTSH —ABERBARIEICAEL, BERMEICH > THIE LRt
EMBOEIRICYLS. ARICEITE2HMEERDOFAETIE, MEDKBICELELY ODESHZER &NE-SWHFHE
ICHBRETES L RO KAOMICHESR I, HEMBICERXT5LDICKRE14m, 1®10m, X
AmD KLV FEREILEEC 3, BEEICHBLGMEB S MBOEHNER INA. TELMBILILEIC25, B
HICARBON, FNORIRTEISERENT, FIFTEILAZRLENY OFMBOKRIEEZ LTV, it
BB METRNAOEALLOATNEEEBIC, MBEZRICETORWVWEVWSELTWE, £, EmICKE
BEMOBEEEILNBARLON, THOEBEIZIEMEAVDEMENKE L, BEMNORBIERINL. b
LYFRTRONZETHOREEY I MNEDO 'CERIENIS kaz RLTHY, ThUBOEREDEEIC L
DEMHNTIHRING. RRTEAMN VFOASRTHEANMBETSH-AEXEOEFEERZRE L, MXEDFE
BEREEDOBRICDOWTERT 3.

F—7— R : HREAWEST. 2016FEREAHME. N VFHRE
Keywords: Hinagu fault zone, 2016 Kumamoto Earthquake, Trench survey

©2017. Japan Geoscience Union. All Right Reserved. - SSS12-09 -



SSS1 2'1 O JpGU-AGU Joint Meeting 2017

ML YFIRENSBHLNMIR >IBRAMETHRAXEDERENEE
Paleoseismic event of the Hinagu segment of the Hinagu fault zone
investigated by a trench survey

HBEE . S THER. EE 2 85 EB° BH Z5 WE —#°
*Tetsuhiro Togo1, Yukari Miyashita', Takashi Azuma', Masao Kametaka?, Toru Sakai?, Kazuki
Matsuura®

1. EERWMBREMEM. 2. BRI vvavHIiLd > b
1. National Institute of Advanced Industrial Science and Technology, 2. Dia Consultants CO., Ltd.

BRAMEB®TE. ESEBBEBEARLSENS. \RBEBICEZNET CHD, KBTI, #dtER—
EAABRICEY., NREFOERZE LML OBRERAMFIER 2K L. MERERAISENHICERZRYT 5 LK
DEMESABITNIBE I TWS, BEDFHEFHELN S, WIBETARILUSED S FHRHEEFETILIE(TEE TE
U3RIWI6kmOEEH - AERE. SHILELSELEHIMIAMOEIC2HT 2RI WI0mMDEEAK
R, ETEUEO/ N\ SERESICEBEYT 2/ \RERBICES SN TV, (EREEMFRHEERLE, 2013)

2016FREAMMETIE, FTHERAMBTRHT —HERENEE%Z L. AXRBEOILIHETEYT 2GH)IIET
ICKTBIRIENERE L, BBAMEDOKRICIZIARARBICEVWTHHBIRED/NSREE (M<5.5) IHEEL
HE0n, hEREMERHELRE (2013) »HE (1975) ORBRAEAVTHELAM75DOMEL YBESH
IChE <, BREARBEEDOHIRICIEE> TLWAL, ZITHELIE. LMKELNSDERFTEFR [FK 2 8 FHE
AMEABEE A RENLTEMBRE] O—RE LT, BRAMBROIZNEEA L UEMRICHALONMNITSZZ
EEBEMIC, BEAMEORICRNMREMORIRICAUEBET 2RARFRENAELUETNR ., BRARBOH
RIPEICAIBT 2T/ NIBETEHRAMRO—HIFATANL Y FREET o7, ARKXTIXERABK TOEE
BREICODWTHEKRAZTY, LEBKOBERERICOWTIKEEIEFN, (pGU 2017) 2#HEBI i,

AR TIE, ThETR—Y UV IRE (RFAHRERMERE, 1998 ; BEKRIR, 1998a, b ; EERXMBEH
AT, 2007) ® ML Y FRENfTHONTWS (EEXRATREMINA, 2007 ; FRIFH, 2007) . EZEFM
WA (2007) BEELAZ ML VY FEMEM T, BAERGIEIIBREINGD >72EDD, TR DOHEH T
BEHSICLZ2EHAZZITTCAHICERLTSY., ERE2ZIHBOERHLNSH11,0005F/7L0%. #93,900%FH]
DNz &8 1 CIOMEFZEESNH Y. BERAZITTOVRVWEBOERH,S1,800F/1 R ICIERTERENL
BhofzeEI Nz (FEIFH,2007) .

AR TIE. EERMBAMER (2007) THRELA ML Y FOBEAICHEEL, & VWAEAICHEES €541
BTMNLYFREET 7, TORER., ML UYFEEMICBVWTERICIEN T 2HELFEMENEREN, MEBICH
Mo TABRERMEBO-bANRON 2, FAAEEFFRIEBRRCO#KEHPTHY ., EHALKICSITEHE
AXBEOEMRFEFREICOWTIE, YRICERAEITOIFETH D,

F—7—F: BRAMBE®. BRARE. ML UFHE

Keywords: Hinagu fault zone, Hinagu segment, Trench survey
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ERK28F (20165F) BEAMEICS W TH LT SHSARBEITICE > TRE
SNz thRER

The grand deformation detected by new method of InSAR, in the 2016
Kumamoto Earthquake

UMERR. =R AE. BAEE. A0 E
*Masashi Omata', DAISUKE SANGO', Yorihide Kohriya', Kaoru Taniguchi’

1. %A/ 3
1. PASCO CORPORATION

AERAOL —4 OFSHSARBEITICE 2 FHREZREFERT 22 & T, AEETEMEICL >TELZEED
HREEMNIEETZIENTEDR LD ICA>TERL (BRI, MARIED, 2008) . £/, FHSARBEITICEL S
FHMEORERE, RMAEICK > THRESNAAHMREME 2Hh b THRMEMB ORI NI ND LD
ICR>TER (BIAE, HEFH, 2015) .

F=BiE, FHSARICKZFiHiE, BIb—L Y RESFHH, BLUPDEMT—4ICL 2 ERNEREENRS Z
EIC&Y), IMKRMEBMBARBE I ZFEERELTEL (ZRIFD, 2016, MRIFH, 2016) . ZDOFE%E
AW &, FHRICKDEEBOMBEE EHHLET, FHROMEFTERMELEIE—L VY AEERTME
ED—HHhSHRMEMBNMREATREE LS. EIb—L Y AENEHKT ZICEEDLS TG ICTRERENE
CTWAWIETIE, HhRMEMHE TIIAVWRERSAELCTWBAEELIHY, TOMEIERBTHNIL
N PERR, FHEMTHNISHRREEOMBEROTEENEZL SN S.

SE, EM28E (20165F) EAMEDERE TR 21T 7. THSARBITTIE, ZV1E25
(ALOS-2) IC& > THIBL722016F4H150 £ 2016548298 DF—4 2R LT, FHHE, Ea1e—L
VAENBVWESEEE LN, BLCEREMEENR. FEHR28FE (20165) REARMEIX, 20165F4H
148218269 DMj6.5DHE, BLUV4B1681E259DMj7.3DHEE LTHRELKE. ThS5DHEIC
o THAIBES S UOBEAMBFO—MTHARSICKZEME ML —X GiEIFH, 2001 ; A
H-5SR, 2002) 3085 & ICHRMEMBENHIR L. SBRE=HEDOKBATIE, BEIMERICK S
MENETEDERE N —RDEICE S 2 hRMEMEICIA T, RKWIIARISESRT 2 thRthEwE L
Rz (BRRIFH, 2016, BAIFD, 2016%) . HBE=1HEOKBATTFHROFEREEIL—L Y
2EDEFTE L ERIN, COMNBIFMEERICERSINAHMRMEMBOMBEIFEICRS—BLTW
3. ZOMBEDIED, BETHKAICERT 2HRMBMBELEIL—L Y ADEGHF—HLTVWEDH
-,

—AT, WEBRORMAETTIIHMRMEMBE L THEINAD >LHRICEWT, ?ih#?éﬁrﬁ
Ae—L Y ANERT 2OV EARINZEMIHS. COTFSHSARODETER ISR EMEBELI DT T 215
ERKRDBITHERTH . me$wm@ﬁmmmb$0§mmmMHﬁkﬁ%¢é$$ﬁ®Tﬁ%tﬁ:
E—L Y 2ANERT MRIE. EZROEMAE CHRIMEMBAREI N TLRL, ZOHR%ETFTISHSARD
R AEICL CRNAT AT o7& 2 %, REBEAMKMEMBIZMIATEARVEDDERPKEKICIZHT
DRBHRIERINZ. BAE—LYADERTIREERTIEREREAEET Z2KEERETE, DTH
ICAEITNERLTWSDARERINE. ZOMBEKEWVHEBI DB L TVWEIENSLEBRNOMBEMN %
HMERHEATRINL, HhRMWEMEBEE L CHREICEREAE LI EZ 4, HREAICTO—- RBREREE
CEEATFREEIEV. FSHSARBIN CFSBELEIL—L VY AMAER TR T3 & T, thRWERED
DHEABEASMNCTEIENHES. HhtET, HMRMEHBE L TRHB I erRELMNTTO—NR
RMKREOEFEIRADIENHED I ENEALIER .

AFERIC K 2 FHSARDERIFTRET AEITIFFHESTH S (15FE2016-175628) .

AARICEHAWEALOS-27—4 1%, ALOS-2PIZ7EY 7 b (PIN0.1410) ®TF, JAXAL YALOS-257—%418
HEZITEEDTHS.
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WEIFH (2008) ELHhIBFERFER, 117, 15-20.

BaIED (2016) HIKBRENFEAARFBREE, MIS34-P49

RRRIFD (2016) HKREMFESARBEES, MIS34-05

AR EA (2015) SERTERFZE, 43, 69-82.

FHE - SRE (2002) TEEEFMT O YILY Yy 71 RERKZHRSR.

IMRIED (2016) BAREMBFR2016EEMELMASERTTRE,

=Hh(FH, (2016) BRAVE— b2V IV IER (ER8EEMST) 2MEERMNE

F—7— R : 2016FBEAME, FHSAR, HRMEHE, J—L VR, EVnE25
Keywords: the 2016 Kumamoto Earthquake, InSAR, surface rupture, coherence image, ALOS-2
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201 6EERRAMEBICHVWHERAIL T SRICE C-BRONE - hEER
Geomorphological and Geological Factors of Surface Cracks in
Aso-caldera in association with the 2016 Kumamoto Earthquake

& ER' RFEBE. RO®'
*Haeng-Yoong Kim', Mizuki Nagai1, Tsuyoshi Haraguchi1

1. KIRMBIKRE KRERELFRE EWHIRFEER

1. Osaka City University, Graduate School of Science, Division of Biology &Geosciences

2016%F4814H (Mw6.5) X U16H (Mw7.0) DEEARME(L, MEILEI, S ERZICILR—mEAICE
U2GH/IIBFORED EERORBEN S N\RBICEV 2 HEAMBHEOILIMO—EIC, EEEZ#ES A
B NE DR RMEMB K27 kmBIR L 72 (GhERAEMRHEELRE. 2016 ; #EFE. 2016 ; EHb
fff. 2016) , TNHDHEICK > T, /W TIEZNETNHZRARIMEE1580gald & U'1362gal A ERBI = (B
KRR, 2016) , FAHMREMAZMHD SHAMBETRY, HRMEHMBORI THIREINLTWS (ELihiE
B, 2016) o LAOLANS, HEEZBLL LAMBETROBZERICOWTIE+2ICHEBEILTLAW, HHE
BT ORMAITIE., ARAMRERIWERAIL T OEBEFORICIER—mEARAOFTRICHE L, Z0&
EHEDOKRAICDWT, Linetal.(2016)& A - fit (2016) (FHEBE & L=A, BAKRIEFH (2016) (FEED
BIABEICLDZELTWS, AENS176HEDI0A8H. HHIIIMBTEORADHILT SHICHHR I N/=mh
RANOETIHAXILUBADNEETWDS, AEIIILTIHROEBRHOREEZESNCT S &I, FREE KLDS
HVCHEEE S NREH E DEAREERT 2L THBHOTEETHD, £ TERMEIZ. EXRFOFRRIEDZIE
HEICEWT, OBHRODF EEMER. QBBHOEMIZOHEH - HEHNRHS L UQEM B DA &%
BAELE, ZOER. BHOBREIEEAMDIYIRAL—TA Y N THBIEERALMNILE, UTFTIRE. b
DOFABICDOVWTERET %,

EUDDHBHEHDH AL, Google Earthd K VUAVOEBRYIGZICE D HihAE AT\, GPSTHEBAETE
L7ze TORR, BRIIBRPTREZHLANS, FRORBINCIFIFZS L2, NI SEEANICK
400~1000 mEth /=B dic, LRI SEREICHRICHK2kmA T B EMNPESHICA - T,

EBHOTMBREESMIT EHIC. BHOARICK L TIZIFER T S HHMEHNE % 3BRTEREL
toit%% YW, FAOEE ETFEMEONHEBALNI L, TOER. AT TIIEROKIITSHFIHE
BINnf, 2TOEREIEAAOMTHY., AOSFRZAN0AT mTHo7/, LETIEMIZ. BHLNIA
#oto%ﬁm\Eﬁ@%éﬁéum~amm®%®t\%@%ﬂt%%ﬁv%mtﬁﬁéntoﬁﬁwﬁé
RUOBRI(L, FF2RHDPETICHH LT, ZOROMBAKRE CFEE L TWBERMIM4HOFRTERD Sz, R

BlX, EAM1.75mTH o7,

ETHIERIC L > THERICARINESMA Y Y1 OBEESETIIVICE DX hME A ER L. Lk L7
EZUBMIAIRICH T2 MER ORI & EOEL AL Lz, ZORER. LAIORRTIX, KELYE
A DA A EFIZ300 mICE > THO.2 mE F L TWe, RREFDERTIE. BRAGE LY HILFEA D
BAFENIIC0.T m~05mE T L. FROAFRTIE, P~ —H—2 810 cmIbBwENIICS 7 AL TW
%, o TREERMEICE > T, HBISEIRANI.7S mOBEIFEE L, BRAFEFICIEAA DMK
AN > THIOCcmBEILIZEHEI NS,

BRI DOMHEEIC D W TIE. 1948EBRSDTEhEBEDHZEN S, 20258 L LEDBISEBHTD

W EET L, AEMOMI I, LhfE, BRERS S OCWHRERICOES N, MENMIEREEBARTIEER
HoNED 7, Lo T, BAMBICL 2MHADEBRISEMEOHEICLZ2EDTIEAWVWEHIMT 2,
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FB8AZE, AEEHROAICRETE L, MiEHFEEZERLAKER. CoMRICIFddtEm-ErRAAZR
WAZIEIDOIRGR®R S, RIER-AEAAREZBEW-Z2/IIDIERELH S, B/IAVWTIE, BIEKREZEINIZ
DR D /J:b'_f_?_%)f@?ﬁ'b‘um&bbj’béo BEHOEIE. RIS RAKNE00mIELTEY., E)N&EiTL T
W EDHEIND, B8R COENDIBRBDIFIEFNEERIA> TR TWE, - T, MERADER
DFEIL, Zk/)u,ti‘Zumo)ﬂﬂﬁﬁiﬁﬁk*ﬁ,ﬁ?Uénf;t?ﬁf&?é

BRI S NENLER AR 0, BRIMUMSNZFLOAMERTOR—Y Vv I#ERES &
IS mALARERAATRAZ ZNETNEI2ODMEMERZFEX L. mlteREOMEBSZHELL. D
R BRI{MELLETY) 7OMRKRMEE, WEYILMOMBAIASHKEINTEY., WERKRIICAD > THER
LTW3, 20opitiid, FNCAD > TEWEHET 2,

L EDFERDIS. MEAHILT SHAOBROMEIE. HERICH T SMBORARENICERT 5 & &R

F—U— R BAME, WEALTS, B8R HMBRAIHEHE

Keywords: Kumamoto Earthquake, Aso-caldera, Cracks, Lateral Mass Movement
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FHIN-BRAMBEDOEI A Y MERICH 1T D HMMEREERE
Seismic Velocity Structure around Segment Boundary of the
Futagawa-Hinagu Fault zone

“HH ST AR ARK

*Yasuhira Aoyagi1, Haruo Kimura'

1. BRI R

1. Central Research Institute of Electric Power Industry

201 6EFEREAE TIE, HMEFZ OB LTH CHRMBHEDOLH, EREE LD TARY HHAEEH
5, fmH)IME: BRANMEBILD (R -—BEXE) NMEBILLZEEShTWS, RAGHEAMED S

, SEEHLA-EH-—AERBE, FEBLAN>ZBRARBUETI, SOOMELRICE, FEBEH
BRZZENREINTWVWS (XK, 2013) ., LAEDST, ZOEIT XY MNMERIZ, HEBOREERE BT
RSN DEENR/NY T ER>TWBHAREMEDNH D, HLlE, BICIOEITAY MERICE TS MEREE
BEDRHEROMNMITREHIC, REBRESRANT—92HVWT, NEVZ 71 @Bf%ETo7.

KRESAL, 2016FE7ATANSIALGICMIT, KREBOFXERSHH (MEHFAHRL~NA\RMTL) %=Ah
N—F2&5I2, 30RDMITBER RS ZHSkmAEFBTHRE L TITR > 7, RS NAHMBERELILPRESKED
MERERX 2 BEBRAL, SRF—TEEROREICAVLNTWS EESIADRAET —4 & &0
L T, tomoDD (Zhang and Thurber, 2003) &YW N EST T 7 1 Bifi%1T o7 NET T 7 1 BFTICAWE
DiF, 108RARULTERAENE SN, BEMATBRREICK VRENMTkmUTICA>7Z1710EDOHETH
%,

BRELT, HhEREBICIZIIRET 2EI2.5kmb 512.5kmDEHTIE, KRBEENS+2ICEL, 4kmy
)y RTEMRBREDEENGINELNL, ZOMBICE ITE2RADFHIE, TOFEIA2ELT, RILE-—AEE
BABEDOHROBREREENRKELTCVWEIETHD, TOAAIE, KO—BERESERCANF - N\RBEREIF
F—HBLTHY, COMBICHIT2AENAMEREERMLEEDEEZOND, £/, BHF -HEXMEE
BREARBORERITETIE, PEYEKOABICEZLREIZRIRDOLN, WTNORS TEHILAILE
EE, BANEEEICAR>TWS, COERIE, hRICHSITIHBESE (HMBR) ZTREE (BEEHE
) OERELCHIET B, LEN-T, hEEFRICHSIT2MUTED, HEDRKIEERE T 2EEMR/NY
TICH>TWAAREENERTE %, AKDIERHIZ, ENEEOEFERMISERINTWVS (Matsumoto et
al.,, 2016) . =7 L, 1710EDHED > 580%I%, VpH'5.9~6.3km/s, VsHh3.5~3.8km/s, Vp/VstthH®
1.62~1.740 LA VY —THRELTHY, EREOMERERE, HMBHOTMICMAET 2EREEEZION
5, INSOEEEHFE%200MPaDEET THIEI N4 R ERDEE (Christensen, 1996) &HE&KT 3
&, MERLEEBRIEEEHE THDARELE L.

F—U— R : GHI-BRAMEBT. /XY MER, hEREREBE
Keywords: Futagawa-Hinagu fault zone, Segment boundary, Seismic velocity structure
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MF—hAEILET (KOEE—BmEEwRE) I8 5ERNREHE
BEHA —2016FERE—

Integrated Research for Beppu —~-Haneyama Fault Zone (East part of
Oita Plain =Yufuin Fault) -Research in 2016 - Integrated Research
Project for Active Fault Systems of MEXT

‘it B BIR—FEILMES (KO TH—mhEmEEES) AEsmEsL—7
*Keiji Takemura', Research Group for Beppu —Haneyama Fault Zone (East part of Oita Plain
-Yufuin Fault)

1. REBRZ AR BRI B IR RS RS
1. Beppu Geothermal Researh Laboratory, Institute for Geothermal Sciences, Graduate School of Science, Kyoto
University

<EL®HIC>

NEREEADEMBEOESMARFATERE LT, 2014FE (EH26EE) HO3FEMDEET. BF—F
FIES (KOTH—HAIRIrESRE) ORESNE*RE L. AR CIIBEOREFRAEHE L
T. A=)V 7AE. NLYFRE. BESEEE. BAMERLN. ATHERE. SRSEFEE. EHF
B, KUZTHER. 7L A BB, FE2To%, CINOOFABEHINORRICEDOVT., FEHNEOEARNAE
MTHBIUBVEHERE. THEMRESZZETEATHES - Bl - REEHERICS VW TSRENICFHEY %
ZEIC&Y, EMBOERBEROSEL. SSICEBAMERECERMSFEICS > THEREBOBEDTY
BitAFEY, BEOH TESERBRE LB LN S, XRBEHEIRAETL SOERMBRROSELEHH
TW3, FLANRMBRICAUBL. UXMMBENEELBAICKEAENICREDLONZTREENSVADE
FELUVINBRMEOH TEEETIVOESELERZEEHIC, TOMTEEET L EERKBETILICE
DWEBEEFREZTO] T&Z2BE L, 26FEEREICEHL TE., MHIEDL (2015) 1IZ&Y . 27FEH
EICEAL T, MRIEHN2016)ICK Y. HIKBRENZESRKRTRE L, 26FERE - 27FERE X
RZAR—LR=—JIIBHINTWVWEODOT, RN,

<28EEDHE>

RRITIN—TE, RBRZEZEMRR - WINKFEZMFRIR - EERMTRESMERME EAH e L THEERRE
"oRE, 32D TTF—TICED L, AREZTLE, YT757—< 1 : GFMBOEHRXE % ERICIEET 2
=D DFHMME - HREORE L MEFTEEECTHECREDORBAD O DAEERA, +77—<2 : fE
D= RITHI - BT EDDFREEDRRAD/-ODRAEHE, 47 57—<3  TEEETIDOEEL
RUOBEHS IalL—YavVICL 2 ETREICE 1T 2HBESTFRAOREILDIDODIHT, 28FEEFELALT
EOERDYB, EICH T 1LY T20BRICOVTHRET %,

<HTT—< 1 >FEH28FEIE. BFOME - hEIRR - ELEROINE - BEEZ#E - REL <, BEET

3. EHREEYEG - MREEICLY, BETE. BEBEFAES SOFTRREOBTEXZHREL. LEPS
WMEBRLMI L7, ERNTOHBEYRNMZERREL, MERA Ry NEBYOSIT - BiF2ER L7, KO2TH
TR R=V VI 79 EDREOEREAW @ EED, BIKR—") v TREREESE 1T o7,

<H#TF—T2>ERAMEHRURBRRCERIEEICEOVT, MEHTRUVALOMAE EEHMORIYEREE% A
LMMCT D EEDIC, THRTATHERELER L, . ENRE - TKBFEZFCR -V IED
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TSN L, FHEBMIROHE LME & ORROAT =T o7, NMNIBRITELRAWVWT, AFHOES
DEENHERZS I 2L —Ya V8D THET S, INOLDRABZBEAT. BRBMRRUTHREED
fREAZEED T,

<HTT—T 3I>28FEFIMEBERTHEICE 2 REBEHED O DERHEER L. KOERDOEEER
RICB T 2HWBRAE L VKD THICE T 2RFARRAUEZEREL. FRELUCXRBMETBEETVEE
B FHE L2, BIRETVICOVWTIE, Y 77— OMRZAVTEBIMREZEREL, BIHEMY
Tal—YavIiCKYRIERREARET L, BELAMTEEETILEAWVWT, BEEHYIaL—YavER
L., BEShIBREEH %KD,

EETI, T T 18T T 20HRICOVTRET %,
F—7— R F—FELLNES. ESMNAEERR. FMECHTEEETIL. KOEH

Keywords: Beppu —Haneyama Fault Zone, Integrated Research Project, Active fault and subsurface
structure, Oita Plain
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BOMERMNEMEREOHERIOHEESNI/RE - SEMBTDHBEN
EHE

Thrust-related structural characters of the Morimoto-Togashi Fault
revealed by high-resolution shallow seismic reflection profiling

Al Et’. MEEF. EELER. FHE
*Tatsuya Ishiyama', Naoko Kato', Hiroshi Sato', Shigeru Toda

1. RRKRZEMERTAR
1. Earthquake Research Institute, University of Tokyo

We collected ca. 7.3 km long, onshore high-resolution two dimensional (2D) seismic reflection and
refraction data across the Morimoto-Togashi Fault, active thrust fault within a failed rift system in the Sea
of Japan. The processing of the seismic reflection data underpinned by shallow P-wave velocity structures
determined from refraction travel time tomography illuminates the detailed subsurface structure to depth
of ca. 3 km. The preliminary interpreted depth-converted section correlated with nearby Neogene
stratigraphy indicates moderately east-dipping thrust fault plane overlain by monocline comprised by
Plesitocene to Pliocene sedimentary units. We will mainly discuss (1) the shallow structural characteristics
of the active thrust based on our interpretation of the 2D seismic data in combination with the Neogene
stratigraphy, (2) fault activity based on growth architecture and fold scarp morphology, and (3) and
implications for regional tectonic setting especially associated with reactivation of the failed rift zone. In
any case this example successfully shows high-resolution 2D seismic reflection imaging with dense and
numerous seismic recorders to be a useful tool in defining otherwise inaccessible active blind faults and
their recent fault activity.

F*—7— K : Active fault, failed rift
Keywords: seismic reflection profile, Sea of Japan
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ENUTE (BAEARE - BAE - ESEE) O HEIEE
Electrical resistivity structure beneath Gomura fault zone(Go-seihou
fault, Gomura fault, Chuzenji Fault)

=R WO B Bl MRS & M. AL RS hE et
*Akira Mimura', Satoru Yamaguchi1, Shin Kuramitsu', Ko Kozakai?, Haeng-Yoong Kim', Hideki
Murakami®, Shigehiro Katoh?

1. RKEIRFIZLRZERZRELZARR. 2. IARTIAFEFE, 3. SNAEZLEZHEARER. 4. EERIALBAEY
£

1. Graduate School of Science, Osaka City University, 2. Faculty of Science, Osaka City University, 3. Research and
Education Faculty, Kochi University, 4. Hyogo Museum of Nature and Human Activities

BN BRI RBFOIEESICAEBET 2, 2R3MkMULOMBRE T, BNME, FEEEEHE DR
B, hiEFiEL S TEBRIND (WERAEZESR, 2004) . BAEAE, BAMRE, HEFHEBIEZTIE
niEEE (BkmBA) L, DDOFEFTICMABELTWSD, MBI & ICHENELRS. BNEIX1927FEDIb31E
HWEDKICEMINATE T 2BELRMRMEMBAE L. — AT, BEAMBIIEINELME RTINS
EoZY LAVKETHS. BNBE PEFIEZLLERT 3 &, RIETEIRPIIBNEEDO AN FEIFE
FL<, BREEAMEBIFPEFEHBDOAN2ERE L.

BrEELDIC I, BIEBEEC VRSN, ZROZBL BRI AUV —UDNBEEL, ZZISHEDIAYIA
LZEICE>THIBERMES BB Z EDHMONTWS (e.g Ritter et al, 2005) . D & 5 R{ELLIKIRFEE
&, BBORINEERFHECRBEEMEBICHIGL T, ZEMNRENY CEABEOLIERIY NS A MELRSZ &
FRIND. ZITHAMAETIE, BELRE, BNEE, PEFMEOH THIENEEZ KD, REEDREM
EHRFECRBEEMAEORED, COLDREERBEDEVWE LTENZ2OMHELNMITEIEABEMHNEL
I=.

AW (2014) (ZBEHEE S BHMBANRE LEZAMTER ATV, mERN O T ETiEE %KD
TW5. KIFRTIE, HMEFHESTLDICKA (2014) ORIRAEERL, ZORIRLED255 (KK
(2014) : 128, KR : 138) ICTBWTAMTERAIZ1T o 7=.

BAIICEL > TELNIHG & BIBD T —4 D S5Remote referenceix (Gamble etal,, 1978) #FHWT
MTISER# =8 L7z, 1ELHIZ, Phase Tensorix (Caldwell et al., 2004 ; Bibby et al., 2005) ZRW
TRITDHEZEITV, AEMSEEDOLLIERESEIZ2RTTH S EHIET L7, JRIZ, AL < Phase Tensorii%
AWTHLHIEREEDERAEZHELADS, TE, TME— ROMTIHEEHZEH L. B5NAETE, TME—NK
DOMTISER#EN 5, ABICR/IMEIC & B BILHRM & 22RTHIBI A /A=Y 30— K (Ogawa and
Uchida, 1996) Z#RAWT, 2RTHEMET I EKRDE (GCHEFTI) .

GCHEFIVIZ6DDELLIEFSEE (C1-C6) THHEDIIIOSNS. BAEAKBOETOCILUEDMEE TIHE
EEiEfMEEE A SN wDIiCx L, BNEE, MEFEBODE T TIEZh TN ELIERMBIKC3, C4nH6N
o, T, BAEEET OEKLIERTBEIHCIDIRIFPEFEEE T ORKLIEEIHCAICLEREL B> TW
3. BEFATIE, BNEE, HEFEEE T ORLIERELIE, HEDOY XA -V —VOERISHEIZAL
ZEILE>TELEEDEEEZAONS. £/, EIEREIHC3, CADIEDEWIL, ZBIEDORITEEE
HOBWIELD2EDREEEZLND.

F—T— R BAKE, BTHEREE, SX—UY—

Keywords: The Gomura Fault, electrical resistivity structure, Damage zone
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LIS B e E SR F SRER DO T LIRS &
Resistivity structure beneath the southeastern part of the Yamasaki
fault zone, southwest Japan

B o E NEEN FRET . =& A Kb RS mEE e, ks &
Shin Kuramitsu', *Satoru Yamaguchi1, Yusuke Oda', Shuhei Ito', Akira Mimura', Hideki
Murakami?, Shigehiro Katoh®, Makoto Uyeshima®

1. KIRBILRZARFREZHRAR, 2. SNAREARMBEARER, 3. EERIA L BAOBYESA - BIRFT@EMAR
B, 4. RERAFMEMRFAR

1. Department of Geosciences, Graduate School of Science, Osaka City University, 2. Research and Education
Faculty,Kochi University, 3. Division of Natual Histoy, Hyogo Museum of Natue and Human Activities, 4. Earthquake
Research Institute, Tokyo University

EILRRE, S RERFAEIICOV 2 ILIGMER X, thSHIKLEES, LIBKETESN, EAWBED
3ODEEMBICRAINGEMBHE CHD. ZDH5, ILIBHERIHMIE, SFEEEEETHELERED
EWHDS, KEEE, tHMNE, REME, BEREMENSHRZILAERE, EERMEBES LU=AMEN LA
ZERBICKD SN (HMERAETHRHERBEREZSE R, 2013). ZO>LEERMBIEERONL—2X
A (EERMBAEMEY) ERAIO ML —2ZB (EERMEBEM.YR) 5743 (FME - R4, 2000) .

BT EHEE TIE, MBI/ A Y MEZ DI TEBECENONEWIED L D ICERK L TWLWEH%ERLH
IC935Z&%BME LT, Audio-frequency Magnetotelluric (AMT) SEEBEIEBEINTWS (e.g.
Yamaguchi et al,, 2010) . Z ZTAMTE & 1E, HEK[MERED—TET, LBEMNEWVERE (BHz~H
10kHz) OEMBEEAESRETHDT, MTFEB%E, BVEHIBETHETEE2FETHS. INET
ICEEILAEEBTIE7EER, S1EAERTITHONTWS Y, mRIBTIIEERNBAL =ZAREBO2AIKR, 2988I=
TIHNTWVWBEDATHY, MRIBPEADEEEZPELMITBICIE T EIFEARW. 22T, EERIE
AL=AMBOHREICNEYT 2EERMEBL FIFERT 2HIRICA D BAZH7< ICREHE LEERIBEBOHT
HEREEET IV (BWK BETILEMER) &R/, £, ZAMBLEUZARTEONEZT—9 (B
/, 2016) Z#BEFTL, FEICZAMBOR TLIERBEEETIL (MIKIETILEMER) ZR&H7-.

AEKRTIE, INO2HRROLLEBEBRETINOREE ThThRRS. RIC, EERMBA% Y % 2)RTHHIE
HikE (FERIED, 2015) OLIERETIL (BWKAETI) BINA, FMERISEDOM FHIERESEDREH%E
TS, INSETIVOERICHE-> T, HhEEE, EHES, REIHMERELSOBRLEIMY A
n, LLIFMEREMEREOTEEICOVWTHRKRT 3.

BRS L OB OEMISRICET.

sl

EERIEBLER T 2R I6kmDAFRBAIKR) 5% E L, 2015528217268 ICAIKRILEBD12:R
T, 2016FE3A1 6HICIEANEREIBD 122 DA 248 A CRIBKE2MS (L - R/ifi) & L UHIE3IKS
(FEdt - R/#E - £F) ORIEEITo7/. F7z, 7 —FfEHICRemote referenceix (Gamble et al., 1978) %

-, BISSRAEMBREDERS & IFGPSEst AW TRt T —49 2B LK. S/NLLERELES
5701, AIHREMSMSIVRL, MOESRELZEMBEENKE <R BKMAE (Garciaand
Jones, 2002) 2, 128 (18EE~F]E6HF) ICh->THEL .

AT

BHIRS K U=KARR TR ONLES, WMIFDOZTNETNKE2HMDH S, Remote referenceiBICED W
T, 10,40070.35HzOMTINEEH A& L7=. EFILEEIZS,II S Phase tensorik (Caldwell et al.,, 2004 ;
Bibby et al, 2005) Z AW T, IEMBEDRTE EMEZKRDOER, MHKRE B IC2RTHEETH Y LLIKHE
EDEMIENAO°W—S40°EE A2 o 7=. Z L T, Akaike's Bayesian Information Criterion (ABIC) I & % &1k
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R & 2R THIEH A /83— 3 » 3— K (Ogawa and Uchida, 1996) # AW T, SEX1kmE TO2)RTLLIE
HETIV(BWKBETI, MIKIEFIL)EKDT-.

F—U— KR ILIEGETER. JERTE. MESHERE. HEREE

Keywords: Yamasaki fault zone, active fault, Magnetotelluric method, resistivity structure
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RETEH AR E T BIREOEBESH EEEMEICDOWT
Spatial distribution of active structure and the activity in the offshore
extension of the Nagaoka-Heiya-Seien Fault zone.

AR EAER'. Kb RS #F R, BmU BRI, —H &R
*Shintaro Abe', Takashi OGAMI?, Hiroshi Mori?, Kenjiro Mukaiyama®, Naohiro Kazui*

1. EERMBEHER. 2. FRAFE, 3. FNKE. 4. )IIKFHHE
1. Advanced Industrial Science and Technology, 2. Chuo Univ., 3. Shinshu Univ., 4. Kawasaki Geological Engineering
Co.,Ltd

XERI A RTAESTE (HERCAFRBROFENERE] O—RE LT, RETHEEMBETBEIICE
WCBRENBRAEZER L7, XRAEOBEMNE, BRIERBICH T ZEBEODMH - IR, FEEE & OES
M, BIRIHEOME, TFRPOEFEE FEERELERIRBY ERICIBIET S THD, BICAREES
TIEBLER—) VYV EOTREEMERERLHRSE, BZOBFET—IH/RESTVS, FBEICBWVWT
&, INSBET—9%28RBLDD, 7—Y—%2BFRETI2EDPMETILFF v RIILEERE WAIRE
150km) BLUNA 707 7 —ICL2FRFTEQHR) AL 7.

RETHFEEM BT /N TFAHMED, SFRPICESZLRMN83km, FAINEET 2HMETH D, T D
BHEMRIC—XB & LTEEIL2IBE, MEREIIMEI SR, EABIE6mM~TmEHEINS (HhEFEH
HEAES, 2004) , FEIEI/ AV M LTEEANSFEFEFHEI AV N, BHEESEI XV N, HEFHE
TAVMIRDEINS, ARAEBEEE, SEAIOREFE LI XV MIET 2 AHILERGENE OBIHERE
ICHT=d, ZOEDREFSE TIE ERAICAR - FZILMEAER I N, ZOERERERIC IZETEREEE & f7
REnzmYBEHERNNIZIFFEILICOHFLTVS,

FRRICHEWVWTIE, SENELARFEMERECFICEEFOLSHNEEMA, HYBBEHAERTICEITS
HEEEEEORMBELZEBIf L, TOMR, JOEMBIER, TOHEICATT 2R -—EEAREDEE
HCHLHAABOMMEICE > THRENICIIEBHTERRDIENMB L, £, BEARICEHISKRATL
DHEIHDIEND, RIVFHMFIOBRICEMEZRIF LTRSS H S,

BHMERATERSNABEFEDOBLER—) V7 (ERAI27m, TRAIS8M) DRERA SR L NIFHHL
HREEE EBATI.22m/FFREE, TERRA4.74m/TFERELLG>THEY, RELERS, ZOBAE, &
AETAAT7O0TATI—ICL VBB LAEBETRIMEEICSVWTHR&KTH D, I LERIVEHERENE &
BEOBLR—) VI T—9 ORI SCBHE SN EFEMOFEHEMREIZH3.8m/FEEL D,

F—U— K RETHARNE, EHE SoMERNETNERE

Keywords: the Nagaoka-Heiya-Seien Fault zone, active structure, high-resolution seismic reflection survey
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MERERICH 1T 5P RBEREMBTDOEAMLEE & JEEIFER

Late Quaternary Slip Rates and Recurrence Interval on the Median
Tectonic Line Active Fault Zone in the Eastern Shikoku, Southwest
Japan

45k Hg
*Hideaki Goto'

1. RERFERER R

1. Graduate school of letters, Hiroshima University

ZC®IC

hRiEEIEES X, TELITTHI0kMICERIBARATRLRALEMBETHY, THEMEEIT
10mm/yricEET 2RI H D SN TE /A (Okada, 1980) , LHL, REHOHEZEMEET, =
EBILEMEEAROIZEDIIIBDHTYAV, GPS ICLZBETIX, PRESEOEITNEMEE TN
5mm/yr (Tabei et al.,, 2002) *0~5.5mm/yr (Aoki and Scholz, 2003) &DEINTHEY, Ths & DXL
EITORHICEH, HERZMNAEBRAYT - TOERELAEMEEDREI KD SN T WS,

PREEROTMEZNAME TIE, SFEFPEHLHICOVWT, PHAEPLICERBROESHISHOMSAT
WEINTWS (FFEEH, 20014E) ., LHL, ZRLYUBIOEERECEIFRBRICOVWTIKIFEAESD
Mo TWARWL, "EBREDOIMICEVWTRKEZAMBEL R >THY, SRELZTMEEDIRTIN KD LNTW
WA 5,

AR TIE, PRESEOHEANE, RKEMBICSA > TROONTWAERHERIEOEAM %, 19705
ROEHFEEZAVWTHEZRETIVE LTETL, BRI MLAERE T2 & HIC, HEMLO OBHR
OHFAERFBERAEEBICEDE, BRELAEMEEDEEARAA T,

R A&

19745 REDFB0000 D1 HZ—EAEE (CSI-74-85 £ U9) %#20um (1,270dpi) DRIRETR
FrrLiEHEAY, BEXEAHEZTSRE LTImERODEME L2550 A AW,

WHRE LAMIREDTE, RBEEHREUBEOREEmIEPME, B 1@, BN2EO3EICEKSTE S, &
M1 EELBOBZIBRT 2P EICERL THY, FHHCTROLLE FRET HHBEREAR CHZ, KA 1E
&, BEBTEICATT 7228 &g 2HmENHY (KEFIFH, 19914E) , HIKHICERINEZEEZDS
h3, —A, BA@EE, FWIEH (2001) HAs0-4T7 7 JICE>TEOLNBZ I EMREINTH Y, FEEKX
HOBEEEZOND, B 2EIIK-ANT 7S ICBDONS EDHRELH D (KEFIFH,, 19914) ,

BT DELDERE &R

SWHMTERER D ERA/NME TIEPRAmE, B 1 mAEMERF, PAETA3m, ELET7m & RENR
ETEMENRDOOND, PUADOREEOE T NMAERBR THRIETE, MEEDMEA CHRERGBREENR
HONDIGATIIBERERETILO5145~155mDEThENFHAIS iz, BEICFTRMPNERDL S &
ETEMBEBEITNEDE%THY, MINNEBL TWE I N BT,

BATEOEHRE LI SEONILAKRENSH17,212~16,792 cal BPOR S ERFFREIFOLNZ, TN
SICEDIHIE, MINEMEEIEFI85Smm/yr& ) EREWI &ICA D, BHMEDORINEEROEME

(1R - %@k, 2006) ICEDIFIE, FEFERIEHWB20FLEES N, MEAER (2011) D@
(1000~1600%) £ YW,

REWTE DELERE & EE R
RKEMBHRREBOBRANEETIE, RBEFEUEOMKBEIENFEEL, AENLETIEMMME R
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¥ (MA - 1R, 19974 ) , HEBHEEDERICE > TEMMBIEHRESI N, 1974FEDEHEE|C
KO TERINEZBBEERETINICL L2 S ICETRIE LA AMICKRET Lz, ZORR, BN 1E
BLUOHBARIRZFNEFN2EHICHSSNEZ &b oz (FhFh, L@, FTHEETS) . TNDHDEE
EEQOEMEEEICTZE, LTEMEBRFEITNEMED~8% TIZIEFAAMICEMLTELEEZEZILN
%, B 1 EUEOREEOHINEIL140~150mEEHAII N,
WEEOERETRTHALAHAMEIEONAL > D, BL 1 FAEIERERNTHY, BEINITHRAEETH
EmEICIERTEI e, KIABBHOMFEmEEZ SNd, MEMEDSEES)IHEDEA 1 mICR L
Nz, M3BkmTRICBL, LUBRSICEKLAEZEZEZONDZEND, &AL 1 @ FAIEIL18kalk

B, 17,122~16,639 cal BPE TICHH SN HESIND, ThHICEDCE, REMEOEMEE I
7.8~9. 1 mm/yrEEEIND, HHEMBOSRIEFBROEME (HH - 18, 1997) [CEDFE, FEIERIE
660-900F tHEEIN B,

BRE, INLDBEREMEARES (2011) =6 & ITHEAME S REMEORIMNALMERGIRE 25T %
&, SHEIVEFOMBREERIE, ZhFN0.4-1.9%, 0.1-3% &RV, BEARINTWSIE

(0-0.3%) ICLERT, BLSMNCBREIES W,

F—U— K EME. . BUEE. BERSET V. PREER. BEELX

Keywords: active fault, geomorphology, slip rate, digital elevation model, Median Tectonic Line, southwest
Japan
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RBAFEKAMOFERERYPICEESINIBEAARY
Tectonic events recorded in the varved sediments of Lake Suigetsu,
Fukui, central Japan
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1. Graduate School of Science,Kyoto University, 2. Research Centre for Palaeoclimatology, Ritsumeikan University, 3.
Oxford University, 4. University of Glasgow, 5. Fukui Prefectural Satoyama-Satoumi Research Institute

Lake Suigetsu, Fukui prefecture, central Japan, is one of 5 tectonic lakes located in the San’ en triangle
(e.g. Okada et al., 2010) partitioned by the Mikata and Hiruga Faults of the Mikata Fault Zone in a
north-south direction and the Kumagawa Fault in a west-east direction (Nakata and Imaizumi, 2002;
Okada, 2012). Lake Suigetsu preserves annually laminated sediments over the last ca.70 kyr (Nakagawa et
al., 2012) with a significant number of event layers (Schlolaut et al., 2014). The sediment is one of the
best-dated annually laminated materials in the world (e.g. Staff et al., 2011; Bronk Ramsey et al., 2012).
Theoretically, the sediments have the potential to provide one of the most precise and highly resolved
records of tectonic events in the world. In this study, we reconstructed a very detailed history of fault
movements from changes of sedimentation rate in off-fault records using the new core drilled in 2014
(SG14) and the previously obtained and well-dated core (SGO6).

The SG14 core was obtained from a point “320 m to the east of the SG0O6 coring site funded by the Fukui
Prefecture. The SG14 core is composed of overlapping segments recovered from four nearby boreholes to
ensure continuity of the whole archive. We also took high-resolution photographs of the sediment section
on the coring site before any oxidation could take place. On the basis of these high-resolution
photographs, we recognised more than 300 event layers in the SG14 core and precisely correlated them
to their counterparts in the SGO6 core. This enabled us to transfer the high-quality SGO6 chronology to
the SG14 core and compare sedimentation rate changes of both cores in an exceptionally high resolution
and precision for the last ca. 50 ka.

The result showed semi-cyclic step changes in the difference of the sedimentation rate at least three
times over 50,000 years. That is, the relative sedimentation rate drastically increased at the eastern side
of the lake, closest to the fault (SG14), after gradually increasing at the western side near the depositional
centre of Lake Suigetsu (SG06). These cyclic step shifts were not synchronous with thick and very
characteristic event layers such as turbidites. These findings suggest that: (i) the cyclic step changes in
differential sedimentation rate demonstrate direct records of the deformation events due to slips of the
Hiruga Fault, and (i) much thicker turbidites that are seen in the lake’ s sediment (at least not all of them)
were not always induced by the near fault’ s movement.

We propose that the following sequence best explains the mechanism responsible for these subtle
changes in sedimentation rates: 1. the eastern side of the lake was lifted relatively, due to a reverse-fault
slip of the Hiruga Fault; 2. the sedimentation rate increased relatively at the eastern site of SG14 because
of sediment focusing nearer the fault; 3. subsequently, the sediment focusing occurred further from the
fault; 4. the sedimentation rate gradually increased at the western SGO6 coring site located near the

lake’ s depocentre; 5. the eastern site (SG14) was relatively lifted by the fault again, and the same
sequence repeated for a number of times. These results are consistent with the subsidence events related
to the activity of the Mikata Fault Zone estimated in the nearby Lake Mikata, located to the south of Lake
Suigetsu (Ishimura et al., 2010). In summary, we have reconstructed a precise and highly resolved record
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of fault movements. The detailed ages as well as the typical recurrence period will be reported at this
conference.
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Keywords: Lake Suigetsu, Sedimentation rate, tectonic event, varved sediments
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Preliminary study on related faults and triggering mechanism of the
9.12 Gyeongju earthquake (ML=5.8)

*Taehyung Kim', Junho Lee’, Young-Seog Kim'

1. Dept. of Earth & Environmental Sciences, School of Earth Environmental Hazard System Science, Pukyoung
National University

The 9.12 Gyeongju Earthquake (ML=5.8), the biggest instrumental earthquake in South Korea, are
followed by hundreds of small to medium magnitude of aftershocks around the Hwagok reservoir in
Naenam-myeon, Gyeongju, Korea. This earthquake is a shock to Korean people who believed that a
Korean peninsula is a safe place from earthquakes. It was enough people to think the importance of
earthquake and active fault. One of the hottest issues after the earthquake is the related active fault. We
directly visited the epicenter area and carried out field work to find surface ruptures or any related faults,
and furthermore, we have done lineament analysis based on pre-existing satellite images and new LiDAR
data as well as fore/aftershocks distribution. Although we could not find any surface ruptures related to
this earthquake, there are many N-S to NNE-SSW trending lineaments and minor dextral faults, which are
parallel to the main Yangsan Fault and a subsidiary Deokcheon fault. The two major faults are
geometrically linked by several NE-SW trending connecting lineaments in LiDAR Image. Focal mechanisms
of the 9.12 Gyeongju Earthquake represent NNE trending dextral strike-slip fault, and distributions of
fore/aftershocks indicate the concentration in the linking damage zone between the two major faults.
Based on these preliminary studies, the 9.12 Gyeongju Earthquake may be triggered by a connecting fault
in the linking damage zone of the two NNE-SSW trending faults (Yangsan fault and Deokcheon fault) with
a dextral strike-slip sense.

Keywords: Gyeongju Earthquake, Active fault, Earthquake mechanism, LiDAR, Aftershock distribution,
Fault damage zone
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