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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Can felt reports of historical documents be used to estimate the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Can felt reports of historical documents be used to estimate the source of large earthquakes?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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ZENTE, ZRICLVHEBICOVWTODELWEREBONZAEEELNHS. S)DEREDRERICEER /-
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Keywords: Fake earthquake, Misdate, 1707 Hoei earthquake, 1831 Aizu earthquake, 1847 Zenkoji
earthquake, 1858 Hietsu earthquake
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2. REREHMEOBE: AMHEBIRR

EEEmBHEEARMO & D ICFFISR469 ICBHAEROM T16kmEERE L TELZM=7. 3OMETH
3. ZOMEDOERBIREESekiguchietal. (1998)REICKIVELLKEBHINTWVWS., ThiCL D&, BAEE
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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.
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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
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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

A EXRER. BIIH. VFr— R Ry 7 g EF )IEF
*Keitaro Yamada', Takeshi Nakagawaz, Richard A. Staff**, Ikuko Kitaba?, Junko Kitagawa5

1. RERERERESHEN, 2. UnEAEHIJUEERR LV I —. 3. AV IRT+—RKFE 4. 5203 —K%, 5. 1@
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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.

F—7— R KB, HREE. HEA ANV N EEEREY

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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Occurrence probability and frequency of large (Mj6.8) earthquakes on
active faults in Japan
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1. Geological Survey of Japan, National Institute of Advanced Industrial Science and Technology, 2. Japan
Meteorological Agency (JMA), 3. Earthquake and Disaster-Reduction Division, MEXT, 4. Earthquake Research
Institute, The University of Tokyo

The 2016 Kumamoto earthquake (Mj 7.3; Japan Meteorological Agency magnitude) caused devastating
damages and more than 180 casualties. It occurred in an active fault zone and surface ruptures appeared
mostly along the previously mapped active faults (The Headquarters for Earthquake Research
Promotion-HERP, 2016). The source fault was a part of the Futagawa fault zone that has been evaluated
for long-term forecast of destructive earthquake occurrence in Japan (HERP, 2002; 2013). The Mj 7.3
earthquake was the first case, after the 1995 Kobe earthquake, that characteristic earthquake with
surface rupture occurred on the major active fault zone evaluated by HERP. It coincides with the past
estimation of the average occurrence interval of 10-20 years of an earthquake on those active faults in
Japan (Secretariat of HERP, 2001). Meanwhile, the occurrence of large (Mj6.8) earthquakes on minor
active faults has been more frequent in recent years.

Under these circumstances, we re-examined the frequency and probabilities of large (Mj6.8) earthquakes
on active faults in the last 125 years. In order to classify the damaging earthquakes on active faults, we
used the catalogue of damaging earthquakes in Japan (Usami et al., 2013) and previously evaluated
reports by HERP.

In total, 28 large (Mj6.8) damaging crustal earthquakes occurred in the last 125 years, and 22 of them (80
%) are related with mapped active faults, and 6 (20 %) are not. The 22 earthquakes in 125 years yield the
average recurrence interval of 5.7 years. Using the individual recurrence intervals, 4.6+/-3.7 years is
obtained for all large (Mj6.8) damaging earthquakes and 6.0+/-5.5 years for those on active faults. These
estimates clearly show shorter recurrence intervals than the previous estimation made in 2001.

We also examined the frequency distribution of recurrence intervals of all the large (Mj6.8) damaging
earthquakes. The distribution shows a bimodal distribution consisting of two groups: one <6 years and
another >8 years. The average recurrence interval of the former group is 2.94/-1.5 years, which is
extremely short in comparison with the average recurrence interval in the last 125 years. The longest
interval in the latter group is 17 years between the 1978 Izu-Oshima-Kinkai earthquake and the 1995
Kobe earthquake. It is thus apparent that the occurrence of the Mj6.8 damaging earthquakes exhibits the
temporal clustering and long quiescence periods.

Under the assumption of Poisson process, we then calculated the earthquake probability within the next
5, 10 and 30 years for entire Japan. We obtained 72%, 92%, 100% probabilities for all Mj6.8 damaging
earthquakes, and 62%, 86%, 99.7% for active fault earthquakes, respectively. Assuming the present day is
within a clustering period, the probability increases up to 68-97% within the next 5 years.

We further investigated the temporal clustering and the timing of mega-thrust earthquakes along the
subduction zones. In northeastern Japan, 5 active fault earthquakes occurred within 5 years before and
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after the 2011 Tohoku earthquake. In southwestern Japan, 3 active fault earthquakes occurred within 5
years before and after the 1944 Tonankai and 1946 Nankai earthquakes. These frequencies are
comparable with the average recurrence interval of 2.94+-1.5 years for the above-mentioned <6 years
group. This result is in accord with the previously known idea that inland crustal earthquakes increase
before and after the occurrence of mega-thrust earthquakes along the subduction zones, although the
above probability is computed with the assumption of Poisson process, hence it is time-independent. We
can reasonably expect the occurrence of a few active fault earthquakes before the upcoming Nankai
earthquake, probably 3 to 5 active fault earthquakes. To forecast them more accurately, the earthquake
probability based on the BPT model for individual active faults and time-dependent seismic hazard
assessment are necessatry.
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HEAMBERBEIICH T 23R EEEETFEDER
Application of the 3D geological structure analytical technique to sea
section in the Hinagu Fault Zone

AR BB IRA R B BE. BS =M. BhEa. EE o4 L5 BT ER
*Masatoshi Yagi1, [zumi Sakamoto1, Yuka Yokoyama1, mikio fujimaki1, Hiromichi Tanaka1, Omer
Aydanz, Kenji Nemoto'
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FESE, XHHNELAZEMR DAFRBBICE T2 FMERE] 0—Re L CTHRAMETBEES (AE
XE) THHEZN\RBICHHT I EEMBEANRE LAMBETBBEREAE 2L, EREICHEYBEN
WRE, SOMREMBIRES LURREREIREREL TE2. N\REEBENERL, MEREMTEELRD
ORI E (2017F1B1HRR) TiE, SERIOCFELURNICH 1T MEREEERIAM7.3TO~16%EHEHEINT
BY, TORAXEIGRA)—BHEBSEPEL)ICTOMBTICORSCETHS. ZONKBERETBEHORITE
EhRFHAIE, 744FEDREOME (FEEIFH, 2003) &3h (EAEMBHERE, 2013) , FEHRIRHEIC
SUNRKEBICET 38T IKKENRIYELR] EWODRIEHNAINTWE I ENDS, BEFRENICHE D ZRED
BENTRBINTWS. 72, AREBEAICENRERELGHY, \EBBERNEROHBLETEEREDT
FVCHERBOHENNETHS. AMRTIE, \REBEMBEZNRE L TEREL TEAAELMERE
EESRICEDE, ETEAMAEITTRAKEZRMODREZ1TD HDIRTHEEEMENT (Seismic Trenching) %
AT,

NMUEBBEMBEOILRIFICS T HMEBRERHTIE, BITNMMBOEEL IR T 2REEOEEN L LT
ZRPETRDOHBOTAADEIETURAALBEOOSNT WS (LI, ZOBEHAABEETHRTSZ) . 20
AEBIICE WTEREL 7220~50mBEROAZARRICL W ESh A ERELHREBAWVWT, ERFEORS1Y
YEYFVITBLUTEDTY) v RLBICK 23RTHERERIT AT o7, TOHER, $20,0005FF1 (KK
HOEARME) PH13,000FE/MICHERINRAE (Y A—-—RLT7RAKBOERE) LICBWT, MiBAEA
ZALFEAIC AR ICIE D B LB O RENZOH SNz, T ONEHESEIL, WE (ERAD) ICEI,WRA ISE
EAELTWERAIROONS. ZOWIRIE, FH28E (20164F) REAMEER ICETHIBRIC & W E3A
Sn-mAIBREOMERETE & HEMICELL TWS., 202 &, BEICEWTE, EEERFEA#ET
hWBABEET A EERLTWS. £, ABEICHIT2H13,000F/OE T, tER—EEABICESS
BIEBICER T 2IE—MmRARICEVZBRBEAIERDRO SN, IhsDBRBEIE—FICAETNEMNE
WoTWhk., ZOEMINERMEEEHAL, W13,000Ff CEMICEVELATZE, THEAEEI
21~45m/FERELEHI N, HERAEMRMEELRE (2013) IC& ZEEHDOBEAEBOFHEMEE T
0.7m/FETHY, FEEICLERIEULDEE D> TWS.

PlE, \MUBBEMBEICSVT, IRTHEBEBNFEEIT o/, TORBR, HTERBICEVWTETH
MIBDEE A RTERBEDEELZPSLMILE., Tk, TORTREOONLBRINTAEAEES L, RE
ENSDOEMAEYETIEHINTHEMEEZEH L. LHL, ZTOMEIKERICERIFEULEREWED
I, ZOFERICEAL TIIREBRSTFTHS.

F—7— K : BRAKEBE. \EEBEKBEL Seismic Trenching, B hifE

Keywords: Hinagu Fault Zone, Yatsushiro-sea Submarine Fault Group, Seismic Trenching, Strike-slip fault
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MBI ICHET 2 EMBOFHFHDRIELAL: TEIHET FRES LA LI
W /-t EMTE FETE

An outcrop showing recent cumulative slip on a normal fault
co-ruptured with the Futagawa fault at the 2016 Kumamoto
earthquake

"EiE Bt EA TR AR KE
*Takahashi Naoya1, Shinji Toda®, Daisuke Ishimura®
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University, 3. Department of Geography, Tokyo Metropolitan University

2016FE4H16HEAME (Mw 7.0) T, BEXOBREABEBILR, SHAIIIBEICA->T, £R31 kmdD
hRMEMENABIR L2 (—ZIEMERAILT SRICEV S, ERIFH, 2016) . HMEMEIE, FE& L THET
NZf%ax~L, THRTERHX TE2.1 mOEMENRESNTVWS. —AT, SODOHEMEBEORRD 1D
LT, FmHIBELET Z2RI1I0MDEMBARBISEHLZZEAHIFS5NS (Todaetal, 2016) . Z
DEMBROMEIEIX, FRIIMBOENI~2kmICAIET Z2BMOE / OE CEMEBEMES, 1991) A
WIZEHN, R K2mOLETEMEZTRY. H/ OMEBEIZ, ZEMENS ETEMORBENERI N TWSY, &#
Mt BRmOBRCEFNAESRICET 2HE TRV, KERTIK, SEAT£L)IITOEFIERICIEN
FHhEMBREICOWVWTHRET 5. YhREhERICBVWTILESDEMBEMAN MELCTEY, B/ OMER
BN SH3 kmEFEICHIBET S &N D, Todaetal. (2016)DFE LR Yy TIR—F 4 a v /B EDE
RICHZEDEEZONS. H/ OMBROFHEDRPAE &2, BEAMETHLONZL D LHERR
)w FIR—F 1> a=>% (coseismic slip partitioning) MgV RLEEL TCELDNE DD AEZX D LTEE
IREEBATH 5.

YA T, 2016FEMERIC50760cm REILZSDEMBEMUINE L. MBRBEOR FEHRICIEYSD
ER AERTIVINEPERL, ZOLAICIKBREAER T 2BEN3.5 mOMENHEL, RLIRICEK
T -#MELPRSNS (Fig. 1) . BHELAMEBEOER - ERIINTSAE - 57°'NEZRL, HEMENL —XDE
MEBENTHS. EBEOMEIX, BHImIChi> THRBICHERINTSY, BEERABmMmOEA V%%
DY Y —TRMBENSEMTREOONG. TDIBD 1D (f3) IBREEBRMEICEDODNS. RHOKER
(f1) IIRELERNT, BEISEHLLZEEZONDRIT>MET (f2) 2tk 7 5. REZMEICEALT
&, 2016 FMERFICEIWMBEEARICER FEAMW25mETICEMLTWS., 2L, TERAOLENE
BINTLBEAEMENHZ70, RIMEEZZRITNIEASRRW, RIC, 2016FEMEERAREDELAHIEY
BINERETRE, PRLEBAADFEBIREHEINTWVWD I EICAS. ERAIICE SN 2 REEREE
&, BHOI=Zy M5 N DD, HEBERICHEARY NEHEBTE 2 E0o@REIRAVL. ]BE, EBO
BEBHRAISKIEAFEBTHY, ERAEHTH 2720, THEMBEDEHRIHEEFETES. COBEBEDEAIC
FEBOMEBE B UCERICIEVMMBENK.0 kmERK L TRONB(CREIEA, 2001). D7, HFHIC
LHEDOMBEMMIRYIBINAZZ EIEALATHS. ABETHOLNZ ETEMOREIE, 2O & D RS
REBLEBENTHY, BEDHH)IBOTERFICENET Z2EMBICEMNIEL TV I ENTEIN
3. AERIZ, GHIIMEICHEITT 2EMBICSIT2HOTOMBERBSE THY, TORBHEZRTILD
T&. FBMBOIIN—EV IR EEICDHT IMBEISERMBORIRS T A %2EZ 5 L TEELER
EEZD.

B EERZOFASEEHR, HEREOBELBEAZIRICIIABBEOMEBBREHA TWLEEELE
RSt LET.
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Xk SEETEI RS (1991) RERAZHIRS ; BRERIFH (2016) HAMKKENZEARKEES,
MIS34-05 ; Toda et aI.(201 6) Earth Planets and Space.; ttHZ[&EIFA (2001) [E 1 IR & R
D1-No0.333

F—7— N EHE. HhRUMEME. 2016FEBAME

Keywords: Active fault, Surface rupture, 2016 Kumamoto earthquake
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FIHSARDF 7= 78 @M= AW THRE L 72 FER265F (20145) 11 H22H
REEILIBOHKRMERTE
The surface rapture of the 2014 Northern Nagano Earthquake

detected by InSAR

A IERE, MREE'. =FH AE kn fasE
*Yorihide Kohriya', Masashi Omata’', DAISUKE SANGO', Noriyuki Shibuya'

1. %A/ 3
1. PASCO CORPORATION

WEETRMEICK > TE L ALBOMBZEEIE, &XAOL —4 %2EA LT HSARBEGRERICK 2T5
BOEHKRICE>TIRETZZENTEBR LD ICA>TERL A, MEIFH2008) . HETIE, FHSARE
BAERBVTTSUEOAERE, BMAEICK > THREINAMREME HHETHRE (BIZIE, PEEL
2015) AREINB LD ICAR>TELD, FTHSARBERDTHAEDRER % IBIZICHRERORE T ZI5EIC
&, THEGRE KBRICIERT 22 & THEOERBANEHBE LY, MRERUEZIFELICK WGEDLDH
%.

%%6@¥%$mm;é¥%%,ﬁ:t—vyxﬁﬁEH,B;mwm?—&t¢5@ﬁim%imé:t

LW, hRMEHBEEZRE T 2HEERETLAE (MRIFMN2016. =HIFHA2016) .

?*%b?héﬂﬁ@?ﬁﬁtﬁ:t LY 2 EERTHAN—BT 2158 ICIEHhRMEMBOTRELENS

W, BEIeE—L Y RENEHRT ZICEEL S T TFHBICTERNE L TULARWSEEICE, hRBERETIEA
WIhRZROAREMEA T L. ZDHmAMERI THNIEH T Y P EEE, FHTHNISRRIEZ OB TR
DEBEMED D B.

TEK265E (2014%F) 11B22BRHFBEILLEOHE (Mj6.7) ICHWVWT, EESIIMEREERI) SFMAE
EEL, BENOE)IAWICHRMEMENHBELTWS Z 2R LE (UMRIFHN2015) . AHEKRT
&, ZORFOMKRMEHBORMBERERE., FEICERELAZTSSARBINICL 2 TSRS LMEIE—L Y
AFICHEREN (BREN) 2Fh7/HEE2HBERETL, ZOFSHSARETOBMMEZMRIEL /-,

JRABERREAN SEBZLERADEILICH T TER T 2RMEMBATSHSARBITHNSHFHTES. &
DL —RFWN %R L TW3D, WICIKRAICEBEM 22 0EGEIMHIFETES. £/, BER
HADOKEMETIEIFZFDEIL—L YV RAOEHRIRO SN, WHEAE TIXABREL YILEITILLLEIER
MORWRBEMREAHIEI N, AHMEICEVW TR ENY OhRMEMBAIZHIE SN,

WILRBAOKBEEFSEIEIE—L Y ZHPEMICKRFIIN T LEFVWIRERIIBRETE A o720, Rit
AEICSVWTHRIELR—AEAABED2ZROMRMEBMEHLIERIN, MEOBINILIREZLTWVWEIEN
Ik,

HBEBR—RFREREICH W TIRKAR E BB OKA T TFHSROMEDOAERKIC—HT2EI—L Y RE
ORHMOMRAICERD SN D, RMFETIIABIRMADOEFSEER X TIEOKHE, #EHICHRMERE OER
DR TE A, FRERS CTIEBRERMRMEMBIZER TCE RN .

JRHIERR A CTIHERAN S =HHIBICERK L TIREF OEIE—L Y 2DOFHIHEINS. BhiAE TIEK
HICEMER I BRI N, SRBICSEWT ML Y FREFAENEES NMET B BRI N, Ol
ICAIB T 2B2ALS=HHEIFZICHNTTIE, BPHRKEDEBSRENERINDD, HRMEMEDOMNEA
HETDIEIIFBEICREETHS.

BE, BIEZSLLY TRTREKEEL S IEFAENIELAONARIE)AVICETBOERIHEES NS
D, EERHOSIEELGMEBNL —REMESINZEDIERDIC Moz, BMICEVWTH R MRMEE I

BRTEAD T

BETHSARE AWTHhRIMEMEAMRE T 2 AFELEFE L. B LAAhRNEKE & IRhAEIC
SUBREINAHMBABIE—BL TS YFL0ERAEIERINT.
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ZDFEFEUANSRIICIENRT 2 2 EAARET, MEREBERICHS VW TLABOMRMERE DS F % IB1E
THEERBFELRS.

AFEKIC K 2 FHSAR ORI AEIXRFHEERTH S (FFFR2016-175628) .

AFRICHWZALOS-2 F—# 1%, ALOS-2PI 7Oy x4 b (PINo.1410) @, JAXAL YWALOS-2 ¥ —%
RHEZITE-EDTHS.

F—7— R FHSAR, HikMEBME. FX265F (2014%F) 11B22BRFEIEOME
Keywords: DInSAR, Surface rupture, 2014 Northern Nagano Prefecture Earthquake
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FHSARBEMTIC L BIEM26FE (2014%F) REFEILIFOHEDRHESH
Postseismic deformation extracted by InSAR, after the 2014 Northern
Nagano Prefecture Earthquake

MR IR, =R OKE'. BA IEE' kA #H
*Masashi Omata', DAISUKE SANGO', Yorihide Kohriya1, Noriyuki Shibuya1

1. %X &4/XR 0
1. PASCO CORPORATION

EM26FE11B22BICERE LARFEAEOME (Mj6.7) T, MERIZROTSSARETICLEYABN =F
D& L TRAEH30kmEILH30km D s I i ZE AR S n iz (B L HIEERE,2015) . HERICERINE
WRAE T, BIFEOEREREIC L 2HEETEO—E8Ia > THhRMEMBEAHIE L 2. thRMEME IR
BEBEMENSABERNKRIEFOE TOIMTHEINTWS (Okada et al.,, 2015) . F#SARDEM /A 2
Mric & U HhRMERE & ORES R I NTWS (P2, 2015) . AR TIE, FH265F11H28H &#H7H
B#&D2015F6 826 HDMER DR T TFHSARBET 2Rk L THERORWEEH ZRET L. ILETIZHE
ESLCHBEEEROHZENSMEIE—L YR ERYFEABVWEDOO, FEMTIEFHICEBIE R EED
FARND. BITORER, hEEBRICHERINAMMRMEMEMAZEIC L TERAD, LiTHEOHEITAD
SEEIDHER S N .

BESMENSKEFE TOMIKICH 172 FIHSARICK 273K 8L, HhFRMMEZEEFHR % LA RIER &
LT, REAAPEBEEZE LLIEFEELTWE I EAHERINS. RID 5 KEAED IR MERTE (T4 EIR
DHEMETEITA>THELTEY, BEEHEROERBRICE > THR LA (ARIEDL, 2015) . Z0DE
DMLY FREICE > TIOEMBROME T2014FEDOMEICL 2EHICEKT I 2EBEDOMES NV A

mInTWwW3 (GEAEIED, 2016) .

BEBRRAMETIE, FHSARICK 2MREEENOERIZE)IDHEIER L TWS. ZotigothRitElE
RN & U EBITHEBEE (V1> 721) E<ICERKL, ZEU2EFALAIORBEMEELE L ThI L. KRBEH
DIRFIE Z DMRMEBERB T & 1 —H L TULARL.

FRERFMETE, BIEFROLMEIICEREZS L IZEBEOEFANRONZEDOD, ZOXEEE—E
#9, THEINEELSICELRTSE. 8BLZE/IAVICEFHERNHZEOD, TOERIEH F Y BFERICILE
L ORZAN AN

FENEENDOERBAEMNSEE, SREMEICNMNT TOEHENRERELE/NIEFDOLUMA3I~4cmPGR Z
ICBE), BLCIEBBELTVWS. ZERERESBLZHEIDAVICHHL, SRERADKBEDREAVICRAIN
H2%. In&VEAIIHBREEAREEEAY, BZRMELYETIEHRETE RS,

FIHSARFRITIC & W) FR24F (2016%F) RERIEBOMEDMER, K75 BEATORWEIHIHRS N
oo RVWEENIMBRICHER S NMRMEMBISASDMEL YWRANATERZICBES L IZRRET 2EEE
LCHER I N, ASHARMKRMEMENHR I NI TIIMBEHOERNARICHER TE 5. HhRHE
EDEMEN/NE <, ERHSTIAELM I TR EE DR E R, L IZABRLMBRESNIEL T
WRWZ &AL ER ST,

AAERICAHWEALOS-27—4 13, ALOS-2PIZ7AY ¥ k (PIN0.1410) ®TF, JAXAL YALOS-257—4 18
HEZF-EDOTHZ. HHMRFREOANAKEELTICIE, RERLTOMEZORUWEEIHAEL TWSBHEEE
HICDWTZHRWEEE, KRRBIROZ >oNMFEE->TWAEEEE LA, JZICRHVWAELET.

(B1F>CRiR)

ARIEHN(2015)ERTERM L, 43, 95-108.

E+#hiEpz (2015) http://www.gsi.go.jp/BOUSAI/h26-nagano-earthquakeindex.

IR I A (2015) JEMTEIRZR, 43, 69-82.

Okada et al.(2015) Seismological Research Letters, 86, 5, 1-14.
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EHIEHN(2016)IKREMFES KSR, SSS31-16.

F—7— R : EH265F (2014%F) RERILEBOME, FHSAR. RIMWEE), #HEEE. MRMEME, 20
525
Keywords: the 2014 Northern Nagano Prefecture Earthquake, InSAR, Postseismic deformation, Kamishiro
fault, surface rupture, ALOS-2
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ATEBHOBRIFRAABICRAZ2ERMEDTZE
Historical earthquakes have altered age distributions of stone lanterns
in temples and shrines in Japan

*hnk &'
*Mamoru Kato'

1. RBRERZRAR - REFHRR
1. Graduate School of Human and Environmental Studies Kyoto University

BADFHDOBERICIDAEISHBEDORICEKE - BT 5 &P H 5, HIAIF2014F11 B ORFRILE
DOMETIRENTF (REM) ORRNICEDANEICKEAREN K, BERMETEAMEROREN,H oI
EREXEBLFICE>THEY., ZTORRIBEESHZNYBERMBZHET 2L EICAVWLONTWS, AMTE
ICRBIFRAEDONFIUNENTSE Y, HVWAMTEOPICIIELRMELZRRLBELEDEONH S, INn
FAMEMDELMEDRFREETHE L 2EKT 5, ANNERZHET S EICK YERMBEDORE LR
EREXELHFDERERBTHRIETEHIENTE2ARMDLH S,

AERTIE, Z<ORTEIERLTREL, ILBELELBBZRERLALIEAIN>TWVWE I D20Y
1 MIBITZAMNEORIFRSH - RIBRREBEEMBFHOBMRZEEYT S, bhbhA I TICLE
XimsE (RE™H) . ABFKNEE (REF/N\ES) . FXF (REMH) TIoATEROFEERR (N - 5
@[2015, 2016a, 2016b]) DFERZHMIEL. ELMEMRICESVWTANERZERAT S I LIEARTH I L%
RETT 2, ANERRALEICLIY DD > TWEERMBORRIIE, RET2AMEOFERDHPRIBKRE
D OMEORENAINTEEFICHENTVWEINEZHET 5, TLAMERDERBCREBIABTHOREEZRITS
DI DHEKRTHRETT %,

BONTAMBEIUTOL S ICBEING, BROANTEFRIHEZ) Y PLAEEZONZELRMELN D
%, INIBBOHTARIBRENMECFHORFORITENMMESNATREEZT T, TLMBERICATEOR
UMBALEEZONZENDNH D, CHIZEERBREZRTVWSARMEDNH S, E2 DHMREDENDORE LK
EOREIEANEFHOADOHD I EISRETHY ., ANEBMEIEXELZMHITET -9 E WD EMIFA
LWTH 3,

F—T— R ELRME. REE

Keywords: historical earthquakes, storong ground motion
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TS VANEHAINA - EaLKICK 2 ESRESH, SHEE L 721858
FRIEOHPEBERED TOREFED

Seismicity on Okinawa Island around 1858, estimated from
observations by a French missionary

B RE R

Takuma Oda1, *Mamoru Nakamura'

1. RBRRFEEY
1. Faculty of Science, University of the Ryukyus

19t #EE L, FEEFEEIGEEE RO THEKASIN T W, BODOFICIEHIE (BF) HEPICIRED - ib
EHET - TVWALOLEY., MODFKELAEHENS, REICZ LLWHKEFEROMEFTE 2FD 2 &N
T&fo 7T VAANEHEIA - £ LIFT1857ENS1860FICHFT THEFRICHEL., UHMTIR - TR
EHIRO>TWE, ZOERHEN 7TV RAICKINTH Y, NIVF—EINKRAFFAFADODemareeH IR 5ICE > T
HERE N7z (Demaréeetal, 2016) , COERAEEIC1857EHNS1859FDIFE CHOMEFE % RHT L 7=,

F9. BERICREBSINIENOREZIEZEEICEZRA L, ERHICIEHMEORZ SENLOKREZ INREEHIN
TWz, BROFWIEIC” Lasecousse” . 7 légeére secousse” . ” forte secousse” . ” violente
secousse” . ” secousse assez forte” &7 > TW3, ” secousse assez forte” DMEDHICITEMICE ED
ADENTH - ERBEINTVWEIEDNH DI & H, BYMBEENSCEHINTULWSED” secousse assez
forte” #EE555& LT, ” secousse assez forte” DA INZED%EEE 4. 7 violente secousse” %
EE 3. 7 forte secousse” #EE 2, ” lasecousse” &” légere secousse” HEEE 1 & L7,

FEEELENOMGRBZAVWTEREREY I/ Fa—RaHELL, h907DOHhTEEDHETIE
BEnOMGEIFEARE I N T W, BiGREIEHNe0M M 51200THo7z, INHDMEICKT L TEREERE <
JZFa1—REHELL, SHIEBEQERETEET - )1l (1999) ORXAERAW, BN ORGRREILAEE
(2014)IC& B~V =Fa— R - EREMEEE (BE1) #HEFHE0@BER %AW,

BNOREEZEEICERLLER. 1858FICEEIULOENNTEH >/ ENBHL MR > 7, HEBR
RAICKD1923FLIEOHBECOEESRATIE, EEISLULOENEZF 3 ELLLERR L 2FF4E L 7
. TOICEBESULEFTELLEEHFLAEFERERVL, ZOZEHS, 1858FIXFEI0ER & thEk L THhESE
BAEHRTH2ImEWVWZL D,

I 512, 1858F9H22ANL1TA7HORBICRKE L3 EDHE (FRKEE3I~4. EBNOMIGEEAN
60~120%) OERPEEHIZ50~100km, ¥F=F 21— RIFEENSH65EHELL, INSHIEFRBhONERE
DETED D EHRMENEHEZRL TV, ZORAOEEIERZICE TAENBOBLY+ZHOREIC
EZFET, B>HERAY, | LREBSINTHY., EHRIOBTREHZRER—HLTWVWSE, ThHDZ &b
5, b& D ESHEMNIEITHE LFFHIC. BSOS PHN MK TME Y T R DME % 3@ S B HME
SEEAKSO A L HEL .

F—7— K EEE. BERIGR

Keywords: Okinawa, seismicity, earthquake swarm
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EEINMEZICH T B REEHMERE
Seismic reflection profiling survey across the eastern foot of Tsugaru
Mountains

MR RF . Hg S5, AR EN FEE. #LBEAL SR 2R, SR 8X°. MR ZE
. SEHES RT B RER BA° MR ETS, 25 B0 Mm% EM°. Al Eh

Kyoko Kagohara', *Tomoo Echigo?, Shinsuke Okada®, Shigeru Toda®, Naoto Inoue?, Takahiro
MiyauchiS, Toshifumi Imaizumi®, Hideki Kosaka’, Atsushi Miwas, Susumu SakashitaS, Yoshikazu
Matsubara®, Kohei Abe®, Hideki Kurosawa®, Nobuhisa Matsuta®, Tatsuya Ishiyama'®

1. IHAXRZ, 2. higthRI[FHFRAM, 3. RIAKXZXERNZEREMAM. 4 BNHEKRE. 5. TEAFZAFREZHR
Bl 6. RILAZAZREBZMER. 7. fiXSHIREME, 8. MAMEKKS . 9. MILKZE, 10. REXZMEMFEAN
1. Yamaguchi Univ., 2. GRI, 3. IRIDeS, Tohoku Univ., 4. Aichi Univ. of Education, 5. Graduate School of Science Chiba
Univ., 6. Graduate School of Science Tohoku Univ., 7. Kankyo-Chishitsu Co. Ltd., 8. OYO Corporation, 9. Okayama
Univ., 10. ERI, Univ of Tokyo

gt XAV T7—>avORE, HEOREAZFATZLTOEEERTHY, ZORRDLHICIE, F
BB DD AR OM, HhEES - hTHEE, FHEECEMENHRSICE DV RAENLRAEMRFRIKD S
N3, AHRTE, ANRIHOERELE BN T 228 Lths K CRD M % R, < OMEICEHE
Ee&LE.

ERYBEEIASIILEARICED 2 LM (FFdbi50km, BRFE10~15km) & FEELMS L SZD
BAEOER - Eih 5745, ERIUMOFKICELZMETE LT, ERUhhElICAIE T 2Z80E, Lt
HAZKOBEREAEMES & 2RI FERNBET I H Y, EELUMEZRICIIREAAMBNINONATWS. &
BB IIPHHICEN L TCVWAEMBEARRE T2 UMETHS. MEREMRHEEARSES (2004, 2005) I
s, EHREARMETITERMEN S A-EERARACEZREHFORBRICELIRINI0k mBEDH
AR DOWRTE TRBME,N SRAISKELEMBTHZ EEZZAONTWS., ERILIMAZRNET ISR LS
BARTEEF & DIERIH D /IEROMTEE ($23km) £&n3d. IhDSDOMBOFEENICH S BE & BRER
IC& WER O SMER, AREBENOIEGHRUEITRINEZEZIONS.

LAL, IUHbDIBEICEERT, FMEIRHINTWVWBEEIIEL, SSICHAICETETEEEHD. —
A, FEELMDOEAICIEN 7R - ZERICHNTTESEDH ZEENENY, REFAAREBOZENSEHICEA L T
t, MH CBEZED) ICEHKLTVWAAREELNHZ. DL ISERILEEOZERE ~4 4 BB X, Zh
ECEMBOREZZRVEDD, Wih - ERDEEAEHA5 &, ZOMEISEREODANEDYNELTW
ZUEEMENEZONS. TITAMRETIE, FTEXREOFHETILH OERE - FERFE)IBAWVIZEWT, K
ELERBENHDIDHNERESMNITB70I1C, REEMEFRES JUOMKMBERELERKL <.

FEARISGEAMZEAI O XBEEZUEAOICESHN7.6kmICERE L. BEEFT—41E, GS-20DX (OYO

Geospace®d) ZFWT192chTINER L, HIEIEIRICIZENVIRO-VIBE (IVI #t&) , INExeRI&
GEODE (Geometrics #t#) #ERAL7%. 2R - RiRRERIEHEICIOmE Lk, BER RV 1 —TRAEH %
10-120Hz, 271 —7R%16%, iLHER%Z4%, ZEFEESERAESEIEHRE L. T—9 OREFIE
Super-XC (MERRIZEAZIAAE) ZAVWTHBERFAREAEICEOVWTITo .

AFERTIE, REZFHMEZREICL > THLNMNISNAEMTEEIIOVWTENT 3.

F—O— K EELM REEBERE. HTHEE KEWE

Keywords: Tsugaru Mountains, seismic reflection profiling, subsurface structure, blind thrust
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It EEMERNETOE /Ay T—>a Yy
Segmentation of the Kitakami Lowland western marginal fault zone,
northeast Honshu, Japan

EAHE MAE Kk LERS A EhS B ETS B AR

*Yuma Iwatsuki', Shin Koshiya', Hiroshi Sato?, Tatsuya Ishiyamaz, Naoko Kato?, Yuuki Hashimoto
:

1. BFKE. 2. REARFMERFTAR
1. lwate University, 2. ERI, Univ. of Tokyo

Jb LR PERET B S L, A F RO KR METE A H S AR AR RBTEIERIC AN TIFIFRALICEE U T L 5 558
BHTHY, LTHEPHEMBAEDEMEBICK > TERINS.Z OMBT IEHMEMNICIEPETTHOBAEL
REFICBIERIGNIZEDS & CEMBEE L TR SN, BFHUBOEMREAZICK Y BB L THEEEL TL
ZEEDNTVWS. TNETICWK DEDAEMBRI R INTELN, ZOMTEBENEDL D ICERLTWS
MEIVWELZBALHITIHABAWVWIAALEREENFAEICLY2RTH TREBSESET L A#HEL, tLEhERNES
DMBEEBEDERET > TCELEARTIEZOBREDT—4 % F & O H S, b LIEhTEGEETE® DEEHE R
HRAT B EARHHAD.

BAAEF, REARICOWZ4DDBIRISH > TITW,ELSIbIC@EM > TKR (50km) &7 1B (1
12km) Bl (#99km) 1B ($912km) AR & B3 72 KCRBIR T IR S IR R 2B AT ERABED S
JRAF - AYN—=JREAFERAVEYOEIRETIE, Y Y Moy 7 A B A REENENFCC-5%FEAL
= BB,VWThOENREAERBRIZ200 maEXE L. BRISDOMES L OESE, RTK-GPSZREWTHI
ElLk. ¥z, 7=/ —@ESLIUCHERBEICAVCRERE X, ATHEOMECBINEMEREOKER %
ZELT, 22g/cmE L. BoNET—4F—RBEICRLT, EENASHEEORELMYRKR DN
Y RBEAEToT-.

IGRFE, &7 IFARICE W TIE R EMEFRENmA2ZR L CEEBETE TV EER L. £/,0TFhoil
BICBVWTH BEDERAZIBAREL ABREICHYT2HEIBOBEIIF2.7 g/cm® & L U EDOFHTHE
LTHEZ D EREMEBOARESTIFEAKROARRIEZENETNEREA R L. EREMEBICIE 2D D%
EBIEEL, ZORGOERMEBNAREG LELEE L TEEET 2.£7 B & KRICIE, 1 DO MENEE
LEBEFREE LTHERHALTWVWS. 2040, LEMFERMBET DS X ¥ NMERIIER—MNBMIE S £ 1%
—JKGRIF DR IC 5 B & fEsmit T 7.

F—7— K L EEEET

Keywords: the Kitakami Lowland western marginal fault zone
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BB EF & A RIS D Z EN
Tectonic geomorphology of the northeastern Musashino Upland,
central Japan

Al ED' ER KB

*Tatsuya Ishiyama', Daisuke Hirouchi?

1. RERREMEMRA. 2. ENKEHELS
1. Earthquake Research Institute, University of Tokyo, 2. Department of Geography, Faculty of Education, Shinshu
University

REFAMEDICIZEE) B RAMEAR Y., EMERIBICEHZRYRL LB IHT 2 (Gl
B, 1991) . ¥/, ZORNMIHEEARTEHF 2 S EERMBOFESEICOVWTIE, LBER - THRE
BB LOFHEFFHUBOENK - SARBEERDOS - EICEDWHZOMAELSH S (HIZIFEER, 1987,
EA. 1999; #ILiEH. 1997) . REHAMILRE TEIREERISIERAFANDEENERHTEE (B
X, 1957)H%. #EHR)IIBRE - SRAMBLUAICEREQFEIFIER S TWwWiaw, —7A. Ishiyama et al. (2013)
&, KKEF - EEFRIRR EOREFAREF TITHON T ELAKEEMBEESEE (EBRIEH. 2010) &ET
HIHOHERBF EORLEOFERICEDE, BEROEHFZICHHT 2REMBOERHREHELL, ZOD
HER. AEFESMILRESBICEBROREFMBINERRLMT I I LD o/, RARTIE. NSO
BAEESH-YIEOEBEDOMERESMNMIT 570HIC, RH~BPFEHREICERSINZERERFEOLE - K
F-EBEEBRE Lz, TORRER, JIBASELTRICHNTI TORMEBEEEREY. IRENSEILICHATITOS
P~ B X EEEHIC. RAZEHMENSMGNICOR TSI e b o7, Th5DO—EI, FHEESFEETR
HoN-WTEOMRIERICAE L, iTC—F%EE¥)€J?§E~HE¥E'&®iEE@ﬁ*ﬁ_lé.!_ﬁr—%ﬁ\:\)_;bﬁ%):E)O):E)i)é
ZEML, REFMBOREDEHN 2RI MHHEIN TH D EREELIH S, /-, EEFURE YILICIZ. FR
RE - REFA - i) BHE2EMS 2 EMEMENERERORGEE X CHENICOHBLTSY., INSIEAE
BRICRTEMB D ENCBRBEOEMAERT ARESELH D, BILTINSDMFO L TEZIEHMEERTHEMT

HY), HWPADEMENSIE. TDELIFVWHPECHREMBEHEINSG, INOLDREBOMEEZERS
MCT 2701, SHICEZKDMTHEENZRG L. ZAMPICOVWTIVFRLARFNZ2EDDZ I ENEER
TH 5,
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REEFEmME, SRR T FIE DM ERZ
Fault geometry of the Nodera fault of the Ouchigata fault zone in the
southern part of Noto Peninsula, central Japan.

TR 5 NNIIY Y 8 Y
*Keita Takahashi', Kenta Kobayashi'

1R KPR E R 2R

1. Department of geology, Faculty of Science, Niigata University

EXBMEREA)IRPEICAET 2N EEROHMBE DEMES TH 5 (BB RHEERE,2005). K
BT EEEREOILTERICE > TER L THMET 20, Ak g TIIMENEE A, S EEICH T THIR- I
ETH9HERT. TOPTHEEAZENRY 2HFHES L CIHIL-N\FIE TRTEERORE CEEAR
BERBZIENRINTVWEIN, ZOERBASNMISNTE LT BEEFHRARLAEZL V. T TEARART
BREFHES S U ZOREADOEENTBICHEES N TWIHMEDKE 5 L UMBRAE2MIATSI L 2BME
L THARE SRBERROMEMRT 21T o<

AR A I EZILEEER EFENZ Y 1 SROTEEERE TR E LEEREFEIES 2L, —
BIEBORICEYTEBETEDNS.

AR TIEFFHBOAAERBICE VTR FERZ R L, FFHBORERI O LR 5 BFFHE &
WEY DWBpTEHR L. O OBRHEEIE—MRICNNE-SSWER THEEOMEA VY IdE T S5f
OINEY R ERT—FHFHBOMBA YV YV IIEMIT RS 2 SCHMBE L Y R 2R Y. L AHRMIHIC
I3 ERE T INNW-SSEERIDORO T A LB I NtV A2 RTHEN S H D% L, —EBNNW-SSEER
NW-SEXEE DRI T MY 5.

INSOMBEMSELONZAY Yy TTF—9 AV TSEMRE(LE,2000% £)IC & 2 HIGH@ET %
To7-. F DFER NNE-SSWHEME A R TN, WNW-ESEEMEE RTIG 2D MANB SN A 11E
NNE-SSWERDKBOMI NI SRDITNE Y A EARIMEBEH VDT —4 ENW-SEEBEDOHIBE VY X %
TIMBAVODTF—9PZY L. INSIEIEN 2 ICEY T 2MBEICEIM I N 728,15 2 LIRS
NEEEZONBHH2ICITHMTEE Y X &R NNE-SSWER & NNW-SSEEB DB D HEE M 515 5
F—IDEYE L. ZDIBHIZEFER - tE (1991) IC& BREDRAKEERSHAML 2007 FEE L EHE
DADZZALRERMNTH 3.

FELNNEER QAT OME A D 212D WTXIRET 2 % 17 o 7R, R H O MEEROHARHE A Z 1 b
DECEBEENTHS Y, FHEDOHRIZAAX I I A4 MDA SELLEFNTVEEVSRERIBONL.IDIENLRA
CHEREE DAMEER & RERERD AV VAR LBZIRBETF TR I N TWE EEZONS.

FOMR (ZI5,1980) TIREFHEBRIBE TR ZHLAVEMBL Y XL SN TV A BRRFERTHE
LNIT—IDOEBINRDE/HD EEZX SN . INIZRAEOEMME AN THS X EETnEY
REHEOHEETH 2 & T 5 &, I6H2H%F 5 N7=NNW-SSEER DRTE IFNNE-SSWE MR DRTE D REIMTHE &
LTEEBLTWSHBEMDH 2./, HRNETE XIBREFTOMORBREBEZ 2 &, FFMECEERERICIE
ETHMBIREBNIBICHRSNEREZBMNALTCEEDBATTEELTWSEEZIONS EHRE
ICEWKROONTERSESHITBETLHX TERENKMICOH IS 2R LTEY , FHAZLET 2T
B iFIL-N\FHMES ARICERSICHASNTVWAEREZBARAL TERIL TV 2 RMLH 5.
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SEETE C BRBEHHISEE 21 LB ICH T 2T Y E O LLE 3R
—fIFHTE & RRIBEPRIBERZHE LT—

Comparative study of the active fault zone and the fault zone
terminated its activity by the Late Pliocene —examples of the Atera
Fault and the Median Tectonic Line in Nara Prefecture

WEa—' kS B, mE Ha'. @ E-—1°

Junichi Tsubaki1, *Tomoyuki Ohtani1, Masahiro Kono1, Keiichi Ueta?®

1 IRERZFTHHRHSERTHR, 2. ENHRARKM
1. Department of Civil Engineering, Gifu University, 2. CRIEPI

SEMTE OSEENMMEAHEIC X BEWEEBBIRETH Y, MR TRENDQITNIETHEEZTS 2 &N TERWL. %
T, EBEEOMBIHREL VIESMATTM T Z2FE0BENEEND. ZOK, FMBICS T ZBREYE
DOREEROMNMITEEITTIERL, EBEHNEEETEHLODOEBRAEFEHNEZFLEL TV IHBELLLRT S
VENHD. 22T, SEEEL L THFHE, RBEHFHISEHL TCWAVNEE L TRREOHREER%E
WRE LTRAEETo .

fFHBDRAERITIFERFE) I HAMETABETHY, ZOBRBETIIAMFMEITTRAOEDICHEES &
FRAOAFERIEEESDERE LTRHBINS. MEBREBELBTREIRKICPIKLTSY, TRIOMEBEID
HMEEEEEDER, LARTEEEORIMICAEBEL TWS. ZHIEHAN(1994)IFAEETIOOHESA R M
BELTEY, LAOKMBEIIZAD2EOHTEHLTVWSELTWS.

PREEROFATSIZEZEREXENEETH Y, TOBETIEHREEIRITATBLCHRBEMS & SR
EBSBOERE LTCR#ING. EFABLBMBOERIINI20FE~12EFRITHY, ABBTIENRE
(2001) ART &I ICHREBERIIEBTALMBBEAUMIL TWS. —AT, FE - FM (2000) (FZ il
D RIEEIRIII0OFERUBIIMBEN AL L TVWARVWI EERLTWS. £oT, ZoEOHhRESIRIE
DR EBWI20FFFIE TIHFEEL TWA, 30LFRILAEIEEEI L TWRWEWR 2. F, ZOMic
RETHmaMEER (T, 1976) OoGHS, COBRFEORLIEIFEEICIIHTIONICAEL TWEE
Abhb.

INLOEBEICSEWT, WIBAVHE ZOMEAINSERRABEZKINL, MERXIROFTOH & BHIAXIROH %
To7=. MARXIROIFDWLY, RFMEBTIERAX 7914 M EHROMEBA YYD BRHFTIRYETIERL
REBAVSDHTRDOOND. FRIEFBERTIE, RNRAVHBAVVICBWTEBELBICAN>TE—IW
T RBMEBRAN’HD. £, hAVFA4 MIEFEEITRTORBICERD LN, AA V94 MIBEETEOMEH
VODHTROOND, BAXBATELY, MFHEBETIEIMNON—HOBEHAYY, FBEAVY, RERH
VYTRETHBIEME LLERTEML, Na,O2REBAV I THS L TWS., HREERTIE, MnOIZHT
BAYDVICBWTHIREN - EEABEUEANBWMEEZRT. £/, Na,ORFRBHEMBEAY Y TIIERL
ICEND ICONTREAD T 5.

FFHBICHE 1T AMNODBEIIMRMEICE TIBILICK > TELLEEZIONS. — AT, FREERT
IEMNODBEIFRD SNV, ZHIFBEICIEMNODEBEENEL-E DD, HMREOHIFIZEL Y KRbNAED
TH>D. £z, WREBERICBE T EHF) T4 FOFKRPEE LB TDNa,ODHD, AA VT4 MDHEK
ISETERS CORILEEARMLTWE EEZ 5N, ARERRO D RESIRISBIREEHIIED TEL
oI, MEBRREERLIELEEZLONS. — AT, MIEMEBOZRECHIEEEN LET 52 A THE
ZEMAELTHY, MIBAY VIEHBHEILOREEZZITTUKWEDEEZALOND. ZD&LDIC, BB
TDOREEEICEE T2 LICLYREDFHOEREZHATZ A RUENHZEEZIONS.
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Paleoseismic and topographic evidence for latest Pleistocene to
Holocene repeated surface-rupturing earthquakes on the Sone Hills
fault zone, central Japan

Sl E'. EERE B
*Tadashi Maruyama', Masaru Saito?

1. BN RBAREAEERMR S EAEEE - MU, 2. X541 vavHiLs v b
1. Institute of Earthquake and Volcano Geology, National Institute of Advanced Industrial Science and Technology, 2.
Dia Consultants Company Limited

Our paleoseismic trenching and detailed topographic analyses and surveying reveal evidence for multiple
large earthquakes accompanied with distinct surface ruptures during the latest Pleistocene to Holocene
on the Sone Hills fault zone, central Japan. The ENE-striking Sone Hills fault zone, extending for 32 km,
lies southern margin of the Kofu basin which hosts over 200,000 population. Although this fault zone is
proximal to well-studied Itoigawa-Shizuoka Tectonic Line active fault zone, its recent rupture history and
deformation style are less understood. For properly evaluating the future probability of earthquake
occurrence and potential magnitude of ground displacement, paleoseismic information is vital. In order to
derive paleoearthquake history we excavated three trenches across the two sub-parallel small scarps on
the southern slope of a series of ENE-trending narrow ridges developed at leading edge of the fault zone
at Otsuka, Ichikawa-Misato Town, western part of the fault zone. Furthermore, to measure the amount of
vertical offset associated with each of possible last two faulting events, we performed detailed
topographic analysis of faulted fluvial terraces at Kokubun, Fuefuki City, central part of the fault zone.
Trench walls at Otsuka exposed the mid-Pleistocene to Holocene sediments, which are deformed
significantly by numerous faults with both the reverse and normal slip components. Such coexisting of
reverse and normal slip faults may suggest that the fault zone has a substantial strike-slip component.
Based on sedimentary and structural features such as truncation and capping of faulted strata and
angular unconformity combined with age controls using radiocarbon dating and tephrochronology, we
identified and constrained timing of multiple event horizons, of which two events occurred since the
Holocene. Analysis of lidar derived high-resolution DEMs and in-situ topographic surveying using a total
station at Kokubun shows that two levels of fluvial terrace surfaces with ca. 10 ka old for its higher one
exhibit a ENE-trending linear scarp. The vertical offset of the higher terrace is estimated to be ca. 2.5 m,
while that of the lower terrace is less than 1.5 m, suggesting that multiple events occurred during the
Holocene period at Kokubun, which is consistent with the results from trenches at Otsuka, and that the
vertical offset of the lower terrace shows slip during the last event. This research was carried out as a
commissioned research project by the Ministry of Education, Culture, Sports, Science and Technology
(MEXT).

F—U— N : BREERET. HHE. MLV FEE. REEABFY
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Tectonic geomorphology and paleoseismology of the northern
Neodani fault around Mt. Nogo-Hakusan, central Japan
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189THEICKE LZBRMEMWT.5) T, £& LT, BRIE, RESE, HBERETED3XOAEE S BT
BAEESRIEERIL, BARBEEAEL5 L. TNODFEMBD D b, REAMBREIUE TIHER®RZ <
DR fThN, FHEMEECEFHERER EDBERNMEONTVE, AMBILEICDOWTIE, EEICEDN
FINEMBICMBT 22 bHh > TEHELVWRARERINETITONTEL T, TORBOEHEREEPE
BEREIITETH > 7/-. TITARETIK, TNSEHASMITZIEEBNE LT, BREEA 2 EBMEED
FEA/REINTWS (A, 1974 ; &E4AK - LH, 2012) gEMEILERAEA CERASKLERI) DV
T, MEL—F—RET—92RAVHALMPYURS S OCRMAEETI LIS, BFBEA F/<HT
FRVICED ML FIRHREAEREL .

BRAAREREICITERRDOARBEEEmAREL TS Y, LA SIEICNS- | E, NS- 11 #, NS-1IITE, NS-IV
HDAFICDEEINB.CDI>ERBEL FHET BNS- | @ LICIFBREEA#Y) > TRREAYE X EMEEN T
EL, NS-IIEIC3.020.1 mDETFERMESZTWS., £/, COBREEEZRENTT2EA1E28+5m, uphillg
BICEERLTEY, CORDNBMBEERE=T HMATIE, REEREEE £EEE (BE) %187 5E5HME
DEBENHER I NI

ZONS- Il H EOHREMBEEZ E/-VWTRINE.5m, ZIM1.5m, B TmO ML Y FEEEILZ. LY
FEEMICIE, BREAIOBREERBEBEETAOE S ILOHBEYAIETIMENABLE LA, BTAICIE, HERE
MoRL, BMHEBMEEZI SNZERERKE, MBHBENEZEZONZKEBHLIE BRRELEZONDER
BUIKNE, BLUBEBRBEIERIN. EEEVINBERETIEDERIIBO THETHY, BN
REBRIEOE(LETERT 3. /-, REHMTEI, BICEAN > TEA DD EIREREZITITEY, ZDL
MOERBRERRBIZINATERICBE>THRBLTWS. 512, EBEBREBHRICAONZEMYIEERELINE
BERTEA LA >TVWS. ULEOBREEIEYPEMEEEDL S, REERBBHELURE 4R OHES XY M
BELE. KURDFERI DS, TOIE3EDARY NIRRT HHRY T ISR (#97.3 ka) LFBEICRELEL
T EDBESMCRY, RFIOARY MEI18ITEERMETHLZIREMLH S. £72, NS-IIEHOBKIZBER
RT7 IR (930 ka) LURg, BRAT ARV T I IRIKLBIEEZONSE Z &AL, LEEOHTADEME
ICED<KE, COMEDIREAMBOA#E T NELEMERE (ZVR EE2.621.9 mm/yrbAEISET B &I
8%,

DEHNS, BEAMBILHREEI’IRMEREEAELWVWLZNU LOSVESEAFOREELAEVN &N
TEN, FETREWE, CZOLIBREVWEHEAF DENME ERT ZICHEELS T, AXKEICHE WVTAR
oI A I IS ERRE R MBI NIEE AERONABWI ETHE. KERILBICBITZ2EVEREEIC
Lo THIBEMME N RbNEEEZONED, TDZ &, MOEWEBEAFDEMBICSWTE, ILEH
B CIIEARAMBE MM A bR WEHREENH 2 T E A2 RET 5. BKHPOHLVEHIR - BENIRATLAR
WERBADREREICMAEBY 278, AFRMES TIXRBFAMICHBEMEAREINTWAEEDEHES
ns.
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Paleoseismology of the Kurozu fault, Nobi active fault system, central
Japan: its role in multiple fault rupture
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BHOZEMMBIRFIEER TS &ICLY, B2DEMBAE—TEHT IHELY B RBEELRMMEE RS
TELHB. ZOBRFILEERZEL T EN, EBRTIXISITEICKLE LERIEMS.0)NFDMEF & LT
mMonTWa, ZOMERICIE, & LTI SERML A)INE, REAKE, BREEBDIZFOAEFETNE
BN EENRIEABIERI LD, TNETICERSINAE ML YFREICLY, ThODEMBOESHERIZ
W LE—HEY, BEMEDOL D RESRIENEOEZ TCVWIDIFTRAVWI ENMERITVLWS MBI
&, EEIED, 1992). AR THRETZEREMNEBIZ, BRMEBECREAMBOBICAET 2RIS8kmIFE
DEWEETNEMBTHIZIL, %K -7, 2010), BRMERICIZERKE, REAMBE & BIEEIL
T2 EDMENTWAFE, 1974). ZOREHN S, ZOREINEREN SIREDRBA DESIRIEICM S
DOEREIERZLTVWIHREEDNH DD, ZOFEHEICOVWTIEIINETIFELAEHALNER>TWVA
Nofe. TITARRTIE, F—YVJ - BRZEARARBEC N VFREEETO & TREEMBOFHE
MRE R CEBNEREDMERZ A 7.

EERMEAVT, HERZEERFERERA/NEZRA)OBRERE EICHRAZERBE TR INLTWS
(Kaneda and Okada, 2008). ZOEBEELEICEWVWT, RRHEERZHIRT 57Dy MEHIZ T > 7=
R, BEEEKBED T < LALICATKILIKFISBEERNEEDOXNIUAZ REEBIER I N, REA/KER
WTIE, C-14ERENSBKFERI~ATFEROBREAIRESINTSYGHII - £, 2013), [BEREEEN
FEOBREES INICRBTEEEZONS. £, MBETRICTA—) Y J/BES LIVEEEASRE
To-RER, BREEKMEBELEN ZEMBICEY ETFICHSEmERLTWE I ENELAERST. ERED
EREEBKERNS, COMBRICHITZREMBEO LT EHEEMEEIF0.14~0.18 m/kyre BEHIN 5.

T, COVBEEEMBEAFZTLZVTEFRYICEZ ML Y FRAEEERLL. BEEICITEEOBREELTED
BHL, ZOMEBEEHRATCEEAICIIREEBRREBS SVCZTNERETI2EBRVILMNE, BTAICIEEVEE
BN S L CBMHEBEIHIROON. ML Y FEEICEH LAHEYOELR - TRHIOHRAMBIEDTE
FHMEA N ME, 3~4BEFIOEREEBKLURE, BEMEASHTC2EDHTH>7-. REMBTIHER
WMERICHKI MO ETEMNELZESNTWVWSEI ENS(KE, 1894), LZOBREED ETFEAMSE.5 mik
HME2ODDEMEICHYETZEEZION, TOM VYFRAERKREEANTHS.

UEDS, EFMEIXTIAEULORVEERREA S DAIEEMENE <, 2,000~5,000F2EDEE C/EE %=
BYURBRBLTWRESINZERMEVCIREAME L IWRNTHS. ERMECRESEEBNBIES L TEE
LTWahiFTlrAVWI ey, BREMERICIGERME, BREAMBLEBICREMBLEEEILZIEE2ER
2L, REMBENMEELEEZED L TRRNE-REAMBOMBGENER L CLWSHREMENERTE
3. REMBMNEEITSILICL > TRRME-—REAMBOEENERES NI &, BN I/—OVIL
NELDOFHEERI S ERBI N,

(BIFCEk] FMMEIFH(1992), HZMsE, 101, 1-18; #4K - £F(2010), KBS, 138 ; #AH
(1974), HEMER, 13, 85-126 ; Kaneda and Okada(2008), BSSA, 98, 2170-2190; #&JIl - £HA
(2013), JpGUFIEESSS32-P15 ; A7x(1894), B, 1-9, 425-437
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Active faults and their tectonic implication around northern margin of
the Sanuki Range, Shikoku region, Japan
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I LA/ EE 5 AL REBICAIE 9 5 LT, RAMIS km, FEAL#I15 kmDHIR WHE%E R LIZIFRAEE
EICEV S, EEIEIEAR1000MEETHZHN, BRTHZD I ENOEBHNABLMF 2 RY, BIRILRDORE
& (ILSERTE Td 2 hRBERITET (MTL) ICIRON, FEEBICERNLHEZELTWS, IIttOMERE L
L CEBEROB|RTIEEEE - MIRBENISAY, LMAFETIIHEFHR~BENEFHO=SBHICEDN
% (RIEH, 1995 ; MiEIFH, 2002) ,

EIRILARDILEEIC X, BB TH D REMBNFEZEL TWED. D HIEEIKILARILE D HRED H
IKBRONTH Y., TORBICIEBEZWERBOFERIRDONTVWEL >/, 90, ZHRERES L UELTHIE
Be5-10MDEMIL AR E & DFFM 7 HIFTDFER, BEIsRDIEWTE DEDICTEMEB DR WD H 2 RTINS HE W
EEhlz, ARRTREINSDOEHMPEOSHERFBICOVWTIHREL, EDT I M2y IRBRICOVWTET

DEREIT,
BB THRESIN TV IENE (REME) 1. SHEHXITEHB OE~BRTEEIHEEMEICOHRT
%, BREEOEMEMGENS, LMY OBMELRFHREE SN TS Y (F)Il, 1973 ; Sangawa, 1978 ; #&

KIFH, 198672 &) . HHEIFH (1999) vHH - SRIE (2002) TZOFHMARMENARINTWVWD, B
EE X ET#H0.05-0.1 m/F&E CEMBMESHFE1991. FINE1997) THEH., —HTHAADERBHAEED
LbNdZ e, EFOAEITINEMEMEI ESNTWVWS,

REMBORAERIICEVWTIE, SHEHERMEISAAOEMMFE AN S L T -—ERERD LR
THh, RER-AEAEROAETNEE FICRE I N, — OB TIE. EREmOEEEZCEK T
FOFERENSIELEN Y EREHES NS,

REMBORAZERSTOE/IE=SMETIE, LAY OBREEOER (Eih) MFIFREER. Bkmich
T TEHOLNT=, S HICZEFDILBIDENBIEFMIETIE, b LAY DEMBENZEO SN, S HICAADR
EHMAEMETIKEERAdL LNV ICEMA S ZHBREMENROOND, ZOMEIXBIHR TS LIEAEFI
BELTHMONTWE (Sangawa, 1978) »'. SEIDAEICE Y. BMEEDOSHBIRAABKmERSI N
7=

T8/IN& W EFEAOEBILRIEIRETIE, =ZEHIAME - TR E. FAD BT - kAL, 83
FHAMMDE - KIMHET, ER-FEREES LA -—ERABROE T NBE I FZICRBES L, Th
SOEBOTNIEVWTNETADOEMMNSHE SN, LER-—FHEEAOKHECIXAEE TN, tA-—FEREAD
MIBTIREEINTH S, WTFNEMBRIZELS (F&AEDKKMIZE) . MrishIC BRI LARILIE T E D K
MRICHHT %, T, AHEICIIBEZORFELY OBREEOEMENZEDONEH, WIFNEHkMUT
T, DHEITEICHTANTH %,

I LRI R E D OB ER L. REMBARV CERUENEL DMHIHEN - BTANTHY ., BHOME
Z,. ZUKEAD—ETIEAV, MTLIZ30-40°FREDIbMER (FiEiEH, 1996) . REBEIF30-40° B iEf

(BNIE, 1997) &EZoNTHY, MEMEE (17-18kmiZE) LTWB I e D, HEREBFHRTIE
ML TV HEEMEDNH D, REMBOZEMEE ERLHYH0.05-0.1 m/FE (FIIE, 1997) . MTLOZE
ROEED ETHRDIEIELED YT m/FE (BFEFIEFH, 2001 ; FFEIEFH, 2002) EEhTHY, FIEHIEED
1/102ETH D, UEDZ & A2EET S &, EBRIURICEEDOMBE IEMTLORIMBN AME 2RO a8
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REMBIIRAEAOVE CEILABROERISABICRHB LAESEER>TVWEY., REMBORA - #
FERBOFMBE CHEITNEMIESE L RAEAO#HM AT OEBISHZICHIE LEEEER>THY, &
BELTEFERTIINNBIMEEIND I EICRD, £, IR EFRETIMTILICETRERZ2RFED
e (REME) PMTLEEXR T 2EILEHRORBETH S I EEEHMNICITER LEL., ZORRILART
ERWA, —DDFEEMEE LT, MTLOARD ThEMI IR & RAKD ICRAFFMNICOBEIhTWS I L
NEZOND, ELLAEE (MTLICETAERZZE DEILERS IS SIS L2 SME) EFRILARILED
HNIEETE,. SBRFEDEAMBETELRD o, EBIRILROAICHERBETIEARWL, L. Iho0/EE
BEEIWTNEFEEINNS . BHEHAALUEOFHNERTIERVWI DS, RIEDFENIMTLICEH
LoDOH2aREMNEZ 5N D,
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Seismic attenuation profiling for imaging active faults within poorly
reflective oceanic crust in Nankai Trough
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We tested applicability of seismic attenuation profiling (SAP) method as an indicator to understand
present fault activity within poorly-reflective incoming oceanic crust in the Nankai Trough. Seismic
reflection surveys are usually conducted to investigate fault activities in sedimentary basins, where faults
can be specified by offsets of seismic reflections from formation boundaries. However, it is almost
impossible to analyze the activities within oceanic crust because seismic reflections are inherently
invisible there. Seismic attenuation profiling was, therefore, applied to image faults and investigate their
activities within the oceanic crust seaward from the trough axis of Nankai Trough.

The Nankai Trough is the northern margin of the subducting Philippine Sea Plate, where large
earthquakes with Mw > 8 have occurred with a recurrence interval of 100 to 200 years. Seismic reflection
studies have been carried out in order to figure out geologic structures of the seismogenic plate boundary
and splay faults. On the other hand, only a few seismic reflection studies have been applied to investigate
intracrustal faults within the incoming oceanic crust, because it is very difficult to observe seismic
reflections.

In 2005, high resolution seismic reflection survey was conducted by R/V Kairei of Japan Agency for
Marine-Earth Science and Technology (JAMSTEC) on a seismic line NT501H, which was designed along
the axis of the Nankai Trough, southwest Japan. Through the surveys, a total of ca 552 km of
high-resolution seismic reflection data were collected with two GI-Guns (a total of 12 liter) and a 5100 m
streamer cable. Shot interval, receiver interval and CDP interval are 50 m, 25 m and 12.5 m, respectively.
The GI-Guns and the streamer cable were towed at 5 m and 8 m depths, respectively. Those towing
depths are shallower than ones of conventional Kairei seismic reflection survey (10 and 15m), providing
broader frequency bandwidth due to higher ghost-notch frequencies. The broader frequency bandwidth
has advantage in estimation of seismic attenuation in frequency domain, such as spectral ratio method.

In order to visualize fault activities in the incoming oceanic crust, we applied SAP that maps seismic
attenuation property instead of seismic reflectivity. Spectral ratio method was used to calculate seismic
attenuation from multichannel seismic reflection data, because the method is one of the most general
methods to estimate Q. In the present study, average Q was calculated only for depths of the oceanic
crust as well as the uppermost mantle, in order to avoid influences from sediments and see spatial
variation in attenuation property within the igneous oceanic crust. Based on amplitude decay curve
analysis, the method is applicable to approximately 10 km depth below the sediments.

Combining the seismic reflection profile and the seismic attenuation profile enables us to understand a
whole picture of fault activity. The former clearly shows active and fossil faults in the sedimentary layers.
The latter shows active faults within the igneous oceanic crust as high-attenuation anomalies, which
extend immediately beneath the active faults that were specified by the seismic reflections. On the other
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hand, the fossil fault zone was discriminated as low-attenuation zone from the active fault zone, within the
oceanic crust.

F—7U— K EROBE. WE. BFithik
Keywords: seismic attenuation, fault, oceanic crust
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Application of high density CSAMT exploration for active fault
investigation by using multi-channel electromagnetic survey system
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Active tectonics around an ongoing rapid surface deformation area in
southern Taiwan by integrating geodesy and field investigation
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Mudstone areas in southern Taiwan are located at the frontal fold-thrust belt of the Western Footbhills.
They are one of the areas with the most active surface movement and rapid topographic evolution in
Taiwan. In the past century, there were more than ten disaster earthquakes in southwestern Taiwan. The
M 6.6 Meinong earthquake occurred on February 5, 2016 and generated surface rupture along two
lineaments near the town of Guanmiao. However, these two structures were neither well documented
before nor included in structural models. In addition, the Lungchi area right east of the two lineaments
shows both rapid preseismic and coseismic deformation, raising a question if this area is sensitive to
stress change or the deformation is just transient. Therefore, this study aims to create a new active
structural fault model in this region. We integrate observations from PS-InSAR and GPS to constrain
short-term active tectonic patterns and the interseismic deformation rates. Moreover, we map river
terraces based on field investigations along the upstream of Erren River to estimate long-term deformation
patterns and rates. Thus, we can provide a new model of active tectonic and seismic potential in this area.

Keywords: PS-InSAR, Interseismic deformation, Meinong earthquake
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Tectonic features of active faults and seismicity in the Tehran basin,
Iran
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Tehran, capital of Iran, is located at the pediment zone block area of the Alborz Mountains chain, (which
form part of the Alps-Himalayan Orogenic Zone) at the abrupt topographic boundary between the
mountain range and the northern border of the central Kavir Desert. The urban area of this megacity is
located near seismically active faults in the north, (Tchalenko et al., 1974). The presence of diverse faults
with evidence of internal post-Pleistocene deformation in this zone confirms its vulnerability to further
destructive earthquakes, because the Tehran region has not experienced any major destructive
earthquakes at least since 1830, therefore it is necessary to study the active tectonics and evaluating fault
seismicity to detect the active faults. The border between the Alborz Mountain and the Tehran’ s
piedmont (northern part of Tehran City) is marked by the North Tehran Fault dividing the Eocene rock
formation from the alluvial units of different ages (Early Pleistocene to the recent alluvium).

In this study, we focus on the deformation features of active faults developed in the Tehran basin, based
on the deformation features of active faults developed in the Tehran basin, based on the interpretations of
aerial photographs, perspective view of DEM, Google Earth and satellite imageries, geomorphic indices,
seismic data and field investigations. Field investigations guided by the interpreted results of images and
analysis of geophysical data reveal that the active faults are mainly developed along the topographical
boundary between the mountains and basin, which are characterized by the deformational feature of
oblique thrusts with horizontal displacement component. The faults mainly strike E-W to ENE-WSW (?)
and dip to north with varied angles between “25° and 85°. Locally, the faults are characterized by
left-lateral strike-slip topographical features, with systematic left lateral offset or deflection of valleys and
streams. The faults cut the terrace risers and alluvial fans which are inferred to be formed in the late
Quaternary and Holocene, indicating the current activity of these faults. Seismic data also show that the
many historical earthquakes and many micro-earthquakes occurred in the study region, consistent with
our results. Our results show that the active faults in the Tehran region are the potential source of large
earthquakes and may require further more study for accessing the seismic hazard in the densely
populated urban regions around the Tehran city, Iran.

Keywords: Tehran, Alborz Mountains chain, Kavir Desert, geomorphic indices, index of relative active
tectonics (IRAT)
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Tectonic features of active faults and seismicity in the Tehran basin, Iran

Abstract: Tehran, capital of Iran, is located at the pediment zone block area of the Alborz Mountains chain, (which
form part of the Alps-Himalayan Orogenic Zone) at the abrupt topographic boundary between the mountain range and
the northern border of the central Kavir Desert. The urban area of this megacity is located near seismically active faults
in the north, (Tchalenko et al., 1974). The presence of diverse faults with evidence of internal post-Pleistocene
deformation in this zone confirms its vulnerability to further destructive earthquakes, because the Tehran region has
not experienced any major destructive earthquakes at least since 1830, therefore it is necessary to study the active
tectonics and evaluating fault seismicity to detect the active faults. The border between the Alborz Mountain and the
Tehran’s piedmont (northern part of Tehran City) is marked by the North Tehran Fault dividing the Eocene rock
formation from the alluvial units of different ages (Early Pleistocene to the recent alluvium).

In this study, we focus on the deformation features of active faults developed in the Tehran basin, based on the
deformation features of active faults developed in the Tehran basin, based on the interpretations of aerial
photographs, perspective view of DEIM, Google Earth and satellite imageries, geomorphic indices, seismic
data and field investigations. Field investigations guided by the interpreted results of images and
analysis of geophysical data reveal that the active faults are mainly developed along the topographical
boundary between the mountains and basin, which are characterized by the deformational feature of oblique
thrusts with horizontal displacement component. The faults mainly strike E-W to ENE-WSW (?) and dip to north
with varied angles between ~25° and 85°. Locally, the faults are characterized by left-lateral strike-slip topographical
features, with systematic left lateral offset or deflection of valleys and streams. The faults cut the terrace risers and
alluvial fans which are inferred to be formed in the late Quaternary and Holocene, indicating the current activity of
these faults. Seismic data also show that the many historical earthquakes and many micro-earthquakes occurred in the
study region, consistent with our results. Qur results show that the active faults in the Tehran region are the potential
source of large earthquakes and may require further more study for accessing the seismic hazard in the densely
populated urban regions around the Tehran city, Iran.
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