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Long-term seismic quiescence before the recent great earthquakes along the Kurile Tren

A C
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LInst Seismo Volcano, Hokkaido Univ

19944 LB B /5 IS (Mw8.3) IEAREFAED 134EFTH 5, 20034FE 1 BHE (Mw8.3) IIAREFRAD 104FEHTH 5, Z
LT 20064FEH T O1IZE (Mw8.3) IZARZEFED 104ERTH 5 BB O BIFHMEAMAE > Tz &b o 7z, ISC
DOEWAHZOTZHNT, 19644 1 HnD 20124 6 H X TICHFZEMI (140-160E, 39-55N THAE L72iRE 60kmLITE,
FRW~ 7 =F 12— R 5.0< mb< 7.20DH1FE 1641{E%Zf##HT L7z. Zhuang et al. (2002)3B%E L 7z Stochastic declustering
BERWTT 7 A XUz, WMHEEMEEIC 0.1 EHIR T Rz E &, ZMAP Z{HfH U THIZETGRBIE O 2 b2 3EH
ICHINTASR,  FRd 3D Mw8.3 B DB TEMEFREAN R DM > 7o, 19944 dbifE sl it EZ I AT L 72
LA, (43.5N, 146.9EYr vk L7z E1%E 32km DN TH 5. 20034FHiihE=ic /617 L 7z b O g,
(42.5N, 143.5EyzHuL & L7248 88km DN TH 5. 20064EHI T HDOHIEEIC e T U I iR b DT, (47.2N, 153.1E)
ZHLE L2 PR 68km DN TH 5. T HIC, KIEICEARMENFLE L TORWERRETIED 2 bt RO -7z, 1
DX, (39.8N, 144.2EyrHuin& L7248 68km DT, 20004EEEHRLDBHMA Lz, T O 20114 s ki /5 K
FEMHIEE OB OILRETH O, D, 19684 HMHIEOBFKOmRIG A TH 5. &5 1 DiF, 1963FHHEM
HIEEOBFIRELTH D, 1998FEWEEMAMEAHH LIz, Thd 20T, LIES SERRMEA Mk L7214, e &<
TCOIEENEICR 2 ATREIEE H 20, ERHENMAL TS EWS AR H 2725 5.
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20114 3 H 15 H i IR AHIEE (M6.4) DT EFRIC B9 5 5t
Triggering process of the M6.4 Eastern Shizuoka earthquake on March 15, 2011

FEVR BN 1 e BAR 2
TAMURA, Rina'* ; MIYAZAWA, Masatosh?

VRS E R EBEER A TR, 2 HURRRAB SR 22
IGraduate School of Science, Kyoto Universttisaster Prevention Research Institute, Kyoto University

20114F 3 A 11 HAIEHG AR HIE (Mw9.0) D 4 Hi%. & LILAHEORER 14 km THAE Lz M j)46.4 DHIE
(LR, FRRURECEHIEE & i 5) OFFRIEZ RS 9. PRI AZ 0E U THRIEHDG AR AR IS X 5 FRid IR
HEHIED A Z X LICHWT % 7 —a VEHEIL N Z b2 H Uz & T A, IR s HE O B IR T O35 25 kPaT
Holeo EDMEZRLTNDT ED, B G A EETINE O BN IO 2L DB 2 - e EZ B5N5, LA L,
AR IR BRI R T . SRS AT EIC X B D M6 DL EDRE & EARNAEDOWHEEE SN T\, 2T, H
AUl T AP EE O IS T ZA L LIS OB FER DO EES 128, KRB 5 OB TREDOHFAERE M T X
BRAR - FHRANAZHNT, REOFAE M2 HERAINCFEM U7z, S5 AR EN A L TH S 1000 HE DA
G —TALEBIR S 2 2 FIC# > TV B HREAARTIHE Uiz M j46.2 0L EOHIE 82 % W e, IR SR & Z D)
230FDRTICFE A LIRS T OHIEE (M 73, 46.2) IR LT, T OFAERFRE O WK T M j,46.2 0 EOHIENFAET
BHHERZRDIAER, 0.37%RVMETH -7z, Fz, FARSTHIEOERICHR S T F-netOBl A FUJ DHIEEG Y
ZHER LTz & T A, BRI OHIEE DX miHdEE I R EDN R E L T\l b o Tz, THIck D, #
o] UL SRR I B VAR S R D B O R @ E I S BN AP B L 2 Tz T EAHEIE N B,

F—T— F: 20114 EH R IR AR HEE, SRLHT RIS, SIS 1221L, Bhs 221t sA5E0EH

Keywords: 2011 Eastern Shizuoka earthquake, 2011 Tohoku-oki earthquake, static stress changes, dynamic stress chang
triggering
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201V (LJE - @ IR REFEHIE & WS i S i e
2011 Yamagata-Fukuhsima Border Earthquake Swarm and Tanakura Tectonic Line

HrEE (SHT 1 R IR 25 R I 2 S G 2
NIITSUMA, Nobuaki'* ; HASEGAWA, Akira® ; OKADA, Tomom# ; YOSHIDA, Keisuké

LA R AR 2B A, 2 SRAERCERE - BT R R > 2 —, 3 B KRBT
lnstitute of Geosciences, Shizuoka University, Serid@ésearch Center for Prediction of Earthquakes and Volcanic Eruptions,
Tohoku University?National Research Institute for Earth Scicences and Disaster Prevention

(I « fEEIREETlX 20114 3 A 11 H OIS HER S N CREEHIENK C o /2. EBIFEBIC IR BT SAERE
TN, BEOFRENZIN, FREEORIESM & EERBINAHII U (MEZD, 20141222, ABENC S i
FROEEGREE DN K > TRERHENEC > 722 D LHEHI ST N B A, BRI OHIE RS & BB OMGRE B LizD
THET 5.

EPRE, KN & =2 7t DR O E 100072000 LIE « fEEREELEME T, Lo EZEOE K
CHROILFICNIET 5. HEAIICIE, MERSESEOARERISZEItGER L TWa. EMEiE, Az
T VT KBERFRRICAIE L Tz HAS B Y 72 2557 THRE T - T KR A9 g X > TR & iz (100-80Ma
[?] LEZSNTED, BERERORERH DY 2 Tk « 5 H &5 —fd e S & s R A A R A H & O
BERE TS TS, BRI HARNTEOY 2 FHMAIETH %K - FHETHORGIEE L TN TWSDT, WAk
ERRI PR A AR L RIEH AR DB & 75 % HASEBIC B 55— OSSR TH 5.

HERMEOERIZ, &2 - B OTHALEB X CKIRGEH « S25EHOBEBICHIS L THE 5T, MLTGESOAE
W DOTERE & IXBIfR L Tz

EFEROME L ;

1 HAMWHLKETOY 2 ik - freFR A ER A% (100-85Ma - #HH 25 =4S (65-54Ma & ZDHE
b ZE iR 7 & D7 U 7 KR,

2) FELOEITEFIAFIR R T T D RERR ¥ FIVANDFRVEIC & % B R ERR e HERY) (20-16Ma),

3) HAUHLE KO HERY) - [ 7V —> %7 ] (15-14Ma),

4) AT TENTMNDICK S HARERIAOE A EHEREY) (13-12Ma),

5 AT 7YIWNC X B BEERELRICER E Nz VT Z kRS (8-5Ma),

6) INSEELSTAYA MLIEHETH 5.

FEJFIK O SN 1 BT R A E R R, PRI IZ Y o SRtk & 2 s B SIHE S =R AEMEN O L TWv
B iE, MG ERIEZEILICEVTWVWSZ EZ/RLTWV5.

BRI, ThSOHEROTTHIVT TS (B) & T4 YA RIS (6) DOFRICHIELTHED, TS5 D
WM Ut FOS 7B E DOBFRIVRE I NS, BERMERINE, 7491 M AliE o Ak b o B A S A+
EPSHBLTWS., TOEAAKE, TA49 A MAMADREES R ThiJoEahthRicBEHE LIz DeEZI BN
Cehn, TOHRHHILDDH 2 T BOFEN T TE S, dULHEIC X 2 S i EMIS N OE Fic X v il
AN ER L, BEEREE D & ORI, & SICHR BN TOmMRBEENIC o TEFRELBE) L
JreEZIONS.

BRI OILHI T, BEAEEMOmE FICom L, FEREEED S RHARSICm» > TEFESBE LTS, 20
PEIER ORI & R OHIERE & OIS DWW TIE, EBIFFED 8-10kmfEfETH 5 T ENDAR L TR, FEMHD,
5 R X NS i O 75 D EIR DRI > TV B GEIIE R — WIS 5 20 X > THIEED R > T\ 5 T EHME
EENBTenD, A AZMETFTEET S LICKk> THIEME L OXSERFT 2T ENTES. Bt
BB O T DS PRI OBIR AR ISR > T\ 4. Jifl A mOMREEmE, PR A S ERS (1) O e Zh
AN 5 AP RRENTEHEREY) (2) DRI > TWVB T &1Z, BEFEMEOEBRAIEMERICI > TREI LIz & &
Z6N%. HIEMERRICH S IR EANOHERDOZICHA SN EBIFEO I S AOHERIE, HIAOHHBIEE Koz T4
ENBEITEO FRICI > TRT>TEDEEZHNS.

F—TU—F: IWE - fISEE, WERGERR, B0, BRI E, i, kg
Keywords: Yamagata-Fukushima border, Tanakura Tectonic Line, distribution of hypocenters, migration of hypocenter, noda
plane, geologic structure
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R A T OHIEETRE) &G 155
Seismic activity and stress field in and around Tarumae Volcano

TUE BRI !
CHIBA, Keita'* ; TANADA, Toshikaztt

B SR AR ST

INational Research Institute for Earth Science and Disaster Prevention

JLHEE DR IEER. 2% 7V T Z BN AL E 3 2 BRI (1041m)IE < 7 < AR L B D KRB N s EA DA, 155
IR DR LT E LT H S, ITFE RN IIREED O Tz, 20134 6 A M5 7 A _EANCH T
T HHARIEPEERRES Tk 2 R I s A DB E N, 7 H LAID S 8 HICIFILHAPEHIDIRE 3~5km ZEJi & 9 5 HiE
IEEIEFRIE UTze T O-—@OMIETRENIE 1967 DBNBAMLELIR, RETEHETEH TH->2EEZ BN TV S (KBIT.
2013 MENTHIESER) o £z, 20144 7 A 8 H 18:05EIC K LA T M5.3 DHIEE (LUF, AE) BRAEL., AER
FECIRITERERER LB Nz, BETLOS 7~ MEY AT LIRS % 1201 7B E 0 HUoMERS), it
NGRS % 2 i kIEEIOHEfR L & &I, EATHOEERICEDENS LRI NS,

ASENTTlE 20144 7 H 8 HOARERIZOMETERENCEH U, B4 1EZ 1A T hypomhiZ (Hirata and Matsu ura
1987)IC K B EBIFIREZITo 1o T OFER., AERNC L U TAERICIEEBR D AD RN B3 2 Em (=800
LN R) BNHLND, —J7. KRERE CHRATLE FOMEEINICEbiEASNEh -7z, £z, Hardebeck and
Shearer(2003D k7% AV, #EME & S P DIRIELLZ A T, A hZ X LfR7ZERD Iz, 1F5N Tz A h = X L @7 i
W, Martinez et al (2014 21— RZ{EH L. AREFHRICHIZ 7000 TSt 211> 72 & 2 A, IwhiBlicARRZ b
RS ENah o Tz, MM & B IERAEMEIS 10 75 IS IErE —m 85 [ O K E ~ R R DS 72 Rd, &5
I, REIEHHDARBICED SHEBLOFEEZ T BZNENEWRGET 272012, Ly—1\WiE@E LTELONTEALZ XL
R BRI Liah'S ACFSEFHE LTz, ZOME, ACFSHE DT TERENLZ S RETZEMEMFAELTED,. R
EEEINTLE ACESHIEDTHKZIF THRAEL TV AEDIFTIdRNT &b ol

DL EMS, HaipLes TOMBEIRENIEARMICTIE T L— MRFHARIASE S RIS D& & TRET 20D, ik
DOTHEMRANZALDE ERELTWVWE T EAREEND, £z, fEjUE N TOMEEIICKEREIEASN
BN EMND, 2014FEDAREIC X ZHEE7LTOKITEFINOZE I VRN EZ S5NS,

F—T— R KILGEE), B, IG5, #HNIGT122E
Keywords: volcanic activity, hypocenter distribution, stress field, static stress change
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An improvement of JMA's earthquake catalogs

FER] Pt s SRl SABT T TR Ds AR T AR IR
SHOJI, Tetsuy& ; KATAYAMA, Hiroaki ' ; TAMARIBUCHI, Koji ! ; MORIWAKI, Ken' ; HASHIMOTO, Tetsud
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SET TR, HEREAHEEATROMEICIRDE, SEOEEEER DT — X ZIVE UERRE S O %2 —t
MNCATY, ZORREHEA 207 LTAEXL TV,

BEOHIE A 21703, BEORE, —E0RMERELI-L0REHTIcLE LTV, LML, St F
PEMPHIE, REHTEABEIIIETLTETWVAEDODOLTE HARNUETERGIRRICH O, W SHEOHIED
FE%Z FF I ETT> TS, TDRYD, FEEO 15 TROHIES BN X > TREIE N T & UG © 1
HEZATNABHE N WHEND B, Tz, S%FHE S N T 2RO BB O RIS X » i Tl omn |
MRIAZEN, UWHFREMBHREICNTTIOHINT 2 ENTFREING, SBEBE DR, RN EZTT>T
W BN D B,

INHDT EZBRIC, HEAZTTDH D JTICDWTHER 25 FEICFAATBHIEMEZRZ B 2D N TUlED D DG
Mibn, 1) TNETORHBENIHERRL, 2) REENIZHEO TR TEMES 2O/~ 5, 3) keI
O IEEEZITS, O30 MR RLUIEmRENELDENT,

ST TR OMEZEE A, BMRIEZTEH T 5%, BRVELMZEZB LSET S TFETH S,

T T, BIRohza o]k 207 \OZEETFICDWTHENT %,
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Keywords: Earthquake Catalog
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IN=TT5 =Y (MNEBO VAL ERE 1 0 kmTO P mE#ErD—E
8
Relationship between half-graben and high-velocities area at depths of 10km 8

K =5
OISHI, Yukio'*

LY M)AV A
L Atelier Science

201 14E3H 1 1 HOHILMOM 9 ORGERIMA I #E U IR AAAATE AR E T L— b i Nakamura 2008D k€275
T4 —WHIC KB & PIS—ZR— 3 V3@ TERT Y VHEER E o> T3, (KE B Chi/erDFE4E3
HOHDOMT7 75 ZAOHEIFZNX VKI5 0 k mibsE, KTFETL— FOGHIKR T Y Y TREL TWVW5, Bk
NIODRE2 A 1 6 HIIEM 5, 5 OHEN L — MEREE DH 2 0 k mEWVEBR 7Y VI TREL TV S, &
NG 3ODEFHEMEE EZNZEN3, 11, 3, 9, 2, 16 RAVFEMERTEET S,

3, 11 RAVFEAOEHERT Y VG AANEORHEE 1 0 kmIcEFEL, KATRZOIY 7 EfKizH
LEOTRLTHS, TDIBROIEK 1 8 0 0 FELFFO F i EMEORE LM TH S, K< 1 9 9 5FELFFDTE
TWEMES DD S B 5 DM DEHERT Y VHHTHRELTWA T ERIFHITRELATH S, 199 5FENMRER.
200 OFEEHURMEER, 2 00 3EEMIERILIE, 20 0 4FEH#, 2 00 5EBREAST., REOHENZNTH S,
B0 3DDTY T DS B - DOREBEERTMITOMEE C OE#EESRT VY VHRICBET A TRELTWS, bk
BT D — DD ETF IR IR - RO N Y 7 THREL TV, TR UItoE®EEsR 7Y VLt
W/ TH2D L, HOPEERES. WEZEFIHOhREELRS (MO R B) edtifmEhillo 71 > 5 Va i
BHREEENHZ S, TNHOTYTIEIMORB, AVvIVE, BEEMNTHZEEZ250E LNEW,

3, 9RA Y EFRBOIGEIER T Y Vi (KA 8t EEL. JIF. EDOIKE (BW\b) HVTo, &TEo
MAREFIVT S, KIRANVTFSHREICERBNE T EnD, TNHOTY 7IZHEEAILVT S, KUKRER+ (AX 7 %
A MxE) KUARZEFBNEEZEZTINTHA S,

201 441 1 H2 2 B%A)IFEMEER EOHREROM6, 70ELCNEREOTY 7 THRELTWVS, &B.
AR Tl 28 H,. WINARIEOTY 7 E->TWwW5b, HELEV, FHM8 2t L-NMEIEE LTS
N%189 1 FOEBHEBORBAWIE L LAAERT Y Vit OHICH 0. H O L IIMHETDEET 5,

2, 16 RAVEDRTL—FERIDEISIK2 0 kmiFVE#EHETHD, ML201 1FE2H22H. 26HICE
FIEFERICHFEETMS5 7S AOMENEEL TS, 3, 1 1 OEBREENIZRKEDOANY T L3RKOEFE (201 4
EFAT ) BTOZVTHhEEEELSNZARENEDND D, FIAGHIR T YV U HDAA T 24 S EMHE > TrEde
R7V Ol (3, 1 1RAV ) ORED IV ECEEHNLEZONE LNVEW, 2, 1 6K14 2k ERBEOE
R Y VR (KA ) EEIERFERRICE SET %0 Z DR ORYIRALBOM ARG E D 5 45 S 1R
FEESOHTEKMEE TIX3, 1 1UEMT7 75 ADHERIZUH ET 3L DEMEREORSNZTY 7 TH 5,

EERT Y vy (K ) IEHHERLEH IR OMEEN T EN5, UL LREHEOMHEDOZ { 13EHEEK
A7V s (KA EE) ICHEET %,

3, 11 RAYFNORICEEET ARIED 3, I9RAT— 7 T4 7% SRR OLEER Y YV Vo FIckESHE
JIET L=k 3, 1 1RCRELSHABEERTHEEHERE 63 T idkoTz, Hiled THWTL—Er e &L
DICENDBRE S TR HFAAE K FET L — DA A=V % —H &5 N5 DEEERT Y VRO HIVT S, AR
7 ZA SIS BRI I NEZRETHA S, CO00 1 9OEHIOWEHERDIZFEAEIFARTZA N Tho7z, (201
4 KREREKRER) O L ERFEET L — FOJERKEEHER T Y VR OFE L TN TH S K5 IcEbhs, £
723, 1 1 OHHEBIICE»DD ST HRIL EZEICKBOBTOFEENRE SN TS, (2012 IRHEEE ) 2D
TEEHDOLESHART ZA NOBSXUZEN., HEME, AAX T ZA FRITFEZRICK SEXFHE. FFNIcXB/KkOE
LR EIKE, BEHADFHE, EHICTNEDBERICK BIKOFE, AX Y Z A OIS X B FE K L O—dD
B0 IRUIZ DO T OEE I DN AKHIEER AR ZF DEFIO X = A LOFV L TR0 L5 hE LNV,

F—T— R @Ry Y s, IR RS, ORR T Y VA, VTS ARX T 2 MR, SRS
Keywords: high velocities and high Poisson’s area(HVHParea), MORB, low velocities and low Poisson’s ratio area (LVLP area),
smectite, caldera
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677 R U TRTENE. <V IiHE KO I BT BRI X = X LR
Focal mechanism determinations along the North Anatolian fault, below the Sea of Mar-
mara and the Aegean Sea

FhiF {8 1+ ; citak seckin ozgur; Kalafat Dogaf
NAKANO, Masaru* ; CITAK, Seckin ozguf ; KALAFAT, Dogan?

VHRAETICBIFERAS, 2 NV - RAVFRES VT 0 U HEBT
1JAMSTEC,?KOERI, Bogazici Univ.

Rapid determinations of centroid moment tensor (CMT) of earthquakes, namely the source centroid location, focal mechanisn
and magnitude is important for early disaster responses and issuing Tsunami warnings. Using the SWIFT system (Source p
rameter determinations based on Waveform Inversion of Fourier Transformed seismograms) developed by Nakano et al. (200¢
we are developing earthquake monitoring system in Turkey. Also determinations of CMT solutions for background seismicity
would reveal the tectonics in the target region, which contribute to develop scenarios for future disastrous earthquakes.

The North Anatolian fault (NAF) is one of most active fault in Turkey, which is a right-lateral fault system running in the
East-West direction. NAF can be separated into a number of segments of which ruptures have propagated from east to west
the 20th century. The 1999 Izmit (Kocaeli) earthquake (Mw 7.4) is the westernmost activity along NAF in recent years, and next
activity below the Sea of Marmara is anticipated. On 24 May 2014, an Mw 6.9 (USGS) earthquake occurred beneath the norther
Aegean Sea, western extension of NAF. A seismic gap between these events still exists beneath the Sea of Marmara.

Using data from broad-band seismometers (Guralp CMG-3T, CMG-3ESP, or CMG-3ESPC) of the regional network in Turkey,
we determined CMT solutions of earthquakes along the NAF beneath the Sea of Marmara and Aegean Sea. Seismic events :
selected from the USGS ANSS Comprehensive Catalog (ComCat) with magnitude larger than 4 in the target area. We analyze
earthquakes that occurred between 2008 and 2014. We selected seismograms with good data quality. The seismograms
corrected for the seismometer response, band-pass filtered between 20-50 s, and integrated in time to obtain displacement s¢
mograms. The Green functions are synthesized assuming the standard Earth model ak135. Assuming a double-couple sour
waveforms are inverted in the frequency domain to obtain best-fit source location and mechanism.

Most events are outside the observation network and the azimuthal gap is larger than 180 and 270 degree for events bene:
the Sea of Marmara and the Aegean Sea, respectively. However, for most events the obtained source location in our analys
were almost identical to, or different at most 0.1 degree from, the initial source location from the ANSS catalogue. Because of
the large azimuthal gap, we also carefully checked the stability of the obtained focal mechanism.

For the 2014 event beneath the northern Aegean Sea, we obtained a right-lateral strike-slip focal mechanism (Mw=7.2), G
which one of nodal planes was directing in ENE-WSW consistent with the slip on NAF. Most of other events represented similar
focal mechanisms. Some normal faulting events were also observed several tens of kilometers east of the 2014 earthquake &
beneath of the Sea of Marmara.

The Sea of Marmara is a pull-apart basin developed at a segment boundary of NAF, where the crust opens and extension
stress develops. The normal-fault earthquakes may represent such tectonic settings. Detailed descriptions of fault segmel
would help to estimate future earthquake magnitudes. Normal faulting earthquakes beneath the sea would cause tsunamis
large enough. Historical studies of earthquakes beneath the Sea of Marmara revealed that damaging tsunamis had been trigge
due to large earthquakes. Therefore, mapping normal faults and evaluation of their seismic potential are important for disaste
mitigation from tsunami in this region.

In the research project of SATREPS-Earthquake and tsunami disaster mitigation in the Marmara region and disaster educatic
in Turkey, we will develop a CMT determination system and a CMT catalogue in Turkey.

F—U—FR: 7 F MU TWIE, TIVTS—F, E— AV FT UV
Keywords: North Anatolian fault, pull-apart basin, centroid moment tensor
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VBN K5 ML « <)L SISO =L E)
Offshore seismicity in the western Marmara Sea, Turkey, revealed by ocean bottom ob
servation

LA 45 B 1 ; kG R 1 citak seckin ozgur; Kalafat Dogad ; Pinar Ali? ; Gurbuz Cemi ;

BH #73

YAMAMOTO, Yojiro '* ; TAKAHASHI, Narumi' ; CITAK, Seckin ozgut ; KALAFAT, Dogan?® ; PINAR, Ali? ;
GURBUZ, Cemif ; KANEDA, Yoshiyuki?

LR IR RS, 2 R O F K, 2 R R
LJAMSTEC,%Bogazici University?Nagoya University

The North Anatolian Fault (NAF) extends 1600 km westward from a junction with the East Anatolian Fault at the Karliova
Triple Junction in eastern Turkey, across northern Turkey and into the Aegean Sea, accommodating about 25 mm/yr of right
lateral motion between Anatolia and the Eurasian plate. Since 1939, devastating earthquakes with magnitude greater than sev
ruptured NAF westward, starting from 1939 Erzincan (Ms=7.9) at the eastern Turkey and including the latest 1999 Izmit-Golcuk
(Ms=7.7) and the Duzce (Ms=7.4) earthquakes in the Marmara region. Considering the fault segments ruptured by the May 24t}
2014 Northern Aegean earthquake (Mw=6.9), the only un-ruptured segments left behind the 1600 km long NAF locate beneat
the Marmara Sea and those segments keep their mystery due to their underwater location.

To obtain the detailed information about fault geometry and its stick-slip behavior beneath the western Marmara Sea, we
started to operate a series of ocean bottom seismographic (OBS) observations. As a first step, we deployed 3 pop-up type OB
on 20th of Mar. 2014 as a trial observation, and recovered them on 18th of Jun. 2014. Although one of the OBSs worked only ¢
days from the start of the observation, other two OBSs functioned properly during the whole 3-month observation period.

We first searched for the microearthquakes missing by the land seismic network and estimated their precious location by usin
the initial 6 days data, i.e., using all the temporary OBS stations. Although there are only 3 earthquakes listed on the Kandilli
Observatory and Earthquake Research Institute (KOERI) catalogue, we could identify 41 earthquakes with more than 5 pickin
data of P and S first arrivals, and two-third of them located within the OBS network. We found the earthquake cluster (cluster-A)
along the main NAF and whose depth interval is 12-20 km, and some event pair within cluster-A has similar waveform. The
location of cluster-A indicates that the dip angle of the main NAF is almost vertical.

Then, we relocated the KOERI-catalogued earthquakes in 3 months periods by combining the land and OBS data. The resul
indicated that some earthquakes occurred 5-10 km away from the main NAF, and the upper limit of seismicity along NAF seem:
to dip eastward. Besides, we calculated the correlation coefficient between the waveform data of cluster-A earthquakes ar
continuous 3-month OBS records to estimate the temporal change of cluster-A activity. The result indicates that the cluster-£
became inactive on the end of March. Since the KOERI catalogue reported the active seismicity from 13th to 18th of Mar. nea
the cluster-A, there is a possibility that the duration of the cluster-A activity was about 2-3 weeks.

To obtain more information of the fault geometry beneath the Marmara Sea, we started a second step observation by using
OBSs from Sep. 2014 to Jun. 2015. In addition, we are planning to add 5 OBSs to this observation in Mar. 2015. All OBS
observations are conducted as a part of the “Earthquake and Tsunami Disaster Mitigation in the Marmara Region and Disast
Education in Turkey” project, financially supported by Japan International Cooperation Agency (JICA), Japan Science and Tech
nology Agency (JST), and the Ministry of Development in Turkey.

Keywords: The Marmara Sea, The North Anatolian Fault, Seismicity, Ocean bottom seismograph
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19454 — [ HhEE DAV R IR AHRIE & Wi i

Relocation and fault planes of the 1945 Mikawa earthquake

ARG
HURUKAWA, Nobuo'*

L SRS AT E R T2 > 2 —
1Building Research Institute

1. ICBIC

19454 1 A 13 HICHE Lz =iiEE (M6.8) (&, milf b o 7 THRAE L-HggiEzE (1944 12H 7H, M7.9)
BOFHMETH S, HER - MRS - BT — X FOMNH SV DL DOWIEBET IVRBEIN TV S, R&ENX
TTIVEFURTH 5,

EH (1987 RAXSTOT—R VT, BiE « AE - REOEBEFREZHIE Uz, FEEREIUTTHE, 1) AE
. EBFREEIHOFT THAE, 2) MERAZORMIREITHRE, 3) REHOAZ XX, LI —FERHETAICH 30
km, HIEH—PEREGPE S 15 kmy JEH (1987) 13 LR & AR DOFE B, kAL zEE L T, Tt —rE
HEMZ RO IR Ul RS Nl EZ 5 —a g ET IV e UTHRE L.

—J5. B - B (2009 1k, SIHIEICEOHE U OO HISEHIENE T H 2 FEHENTE L MEEWE O &
ZHNAEREEND 2 OWEN DR AL TOEBEMBET IV ZIRE L, 1) WEoEmIHIic N7 W, 2) ZEHkTE
MFF Fi e Bl 7 X+ 11, EX LIEAHLIC 13km T, 41° TRl 3) 7 kmPHIC BH 2 BEER A
Fin& a2l 7 A2 R 2IZEZ LENZFNZFN8km & 11 kmTT, 70° THEER,

R (1987 ORESMIE. BHOGmE « B (2009 EHEWEETIVE BT 200, HE Oz EINT
Wi\, REFREGAFTEWED E OF LOBEREZZGNT 2 N TERY, 22T, INSDEMmZAIREICT 57z
WHIT, A2 Tl BEEEER R EY: (Hurukawa, 1995 7 W C =B ORTE « A& - REOBPE FHVE LTz,

2. T—X&

FERTIC I3 ST HIEBI RIS 1T 5 P L SIROWIBERZ IV 7z, IR 194542 1 H 1 HA S 31HETO 1»
Al #pA&, JLH 34.4 - 35.2, Wi 136.6 - 137.4 T, ®TORSE, &, F—BHE T P L SHOHHUEN D %
BaE. Bt RE PN AR OT -2 EAEUTHID o7z, ERFE (0-C) DREWFHHUEZIRAZICHD BR
T, REINIC O-C <3 sDFHUHD A2 Tz, TORE, T46 MIFELL EHW B R OS2 17z LTz 398l (22

PRI & 17 STHERIAD Z MW, THHUEAD 2582 EORE | OZMF7Ziili7z Uz 92 iFE DR 2 e L,

3. KR
PUERE ORI BB AQEH (1987 1c—HJ %, EERME, FICRSKHEN M ELEBIc, BT
DT EMHSMTTE STz,
1) &% - fEH (2009 EBIEWEETIVICHIST 5. mit 2 MORED MRS5S,
2) MOWE (7 X 1) OFBAITEZ < OREMEEL TV S,
3) WlJE 2t S O R RIMEEWTE I & EREIN R 5N %,
I (1987 MER L7z & S1c, KT OWIRHUEDREERE 1940 ATH > TEN A D @< M 3RLINEE
ETHO, REELFDIHEEHOE LR TH 5 T AN D BNz,

(B
IEMfEA, 1987 SIS ZEFTZE e, 38, 77-156.
Hurukawa, N., 1995, Geophys. Res. Lett., 22, 3159-3162.
EAPATA « ARIESCHE, 2009, HIEEES 2 H, 62, 85-96.
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1596F SR HEEIC K D aAFE & NIC K IRMEEET, W, Sk TORLE D
Landslides triggered by the 1596 Keicho Bungo earthquake in Kitsuki, Beppu, and Yu-
fuin, Oita Prefecture, Kyushu, Japan

g —Bp 1
NAKANISH]I, Ichiro*

VR AR A BB AT SR BRI B 2 A 2
! Department of Geophysics, Graduate School of Science, Kyoto University

1596 R B MERIC BT %13 & A L OWIZRIZRIRFBIN I CHAE L Iedil DA ZH > T D, R LB E T
WICHED G E DO ELENEBINCESNT WS, TOHENERZT T, B%E (ROBEOHA) WEEHT
SR A L LIRK KGN TV S, HEURAHEEIIILANC & - TiTb N7z T ORERICE 9 % iz SR IR
el DI O MR W ER O EEDE E /2 2 L 2R LTV,

AWROEME, T OMBOFREERZICEHEZ XL LI RAECER O OMBEICEIT 2 LR ZIEE L, I
O REBIR, HUEHIE, BIEEHE T2 THS. INHREFIEMIIZR, AR, PR, K%K, EBREMZR, A
RIBR, MERTHD, PIRIE 1594FICBRIC A>Tz, MR, MR, FIERIE 16004, K%K, EHEMZR, A
FBRIZ 1601FETH > 7e. MARBHINROKETH D, KARTIREWV. UL, FFHEEB X ORISR
FIGOMNI 25X THO, MK FEA) DT TH 7.

FHbsoacd ORI I RRANH SRR HICHIER SR 2 )iz R L7e. T2 TRZDOND 1 RIS DV TIRET 5.
ZTNREE6F4H22H (R (160D (i, FAE, 2014 OHNIIEBEAFMHRZEIRTH D, HERERK 5
FRrRICEMNTC., BB K 2 LA BUEOMR, B, HakHD OFiTh&EiE 6 O Thork. MBI
ICHEEHE DRI S T 5 HAZZELGIEZDHETHERRmZRD S LI ICLHRLTWVA. FIRPICIEHER - HIZ DLW
TOEKIEEY. TOERICENMNTHIZER 1596 S RIMETH B LIET .

SR EE AR - il T HE (BRSHE2H 7H) (1600 (MMHSESGE) 72w TREESHIEEIC X 5 ryit
O OWEHZZT TR ORFEZITo Tz, WaeE <. mH WERMGRE), /U (HHITEAH AR, i (HHET S
W), W, Sof, BR, ALLSE, B, SV, AE Uk, B, Rty By L TH 5. RO
g D IIHIFEICAD, B2 ET 5.

AEE L RHINERFIC BT, SRR I EE, JUTNZMYIRE, FRARYA MR XEEY, BEAIZXEEE, M
SXERE, HHRSIE R KER, RORZKERD S22 7.

F—TU— F: 15964 B R BIEHNTE, JmEEH, g O, JHE, A5, ) 1ERETL 5 R
Keywords: 1596 Keicho-Bungo earthquake, strong ground motion, landslide, tsunami, documents of Matsui, letter written by
Hosokawa Tadaoki
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;@%ﬁ%}ﬁﬁu &%%E%b%ﬁ%mf:zk%m‘% DARHEE @ 7 =T a— FOEIRZ AW

eNA AXET)

Inference of a slip distribution from aftershock data and friction law: a Bayesian model
with a prior of magnitude

A e
IWATA, Takaki'*

DR
ITokiwa University

An statistical method to estimate a fault slip distribution of a mainshock with the spatial distribution of its aftershocks and
rate- and state-dependent friction law [Dieterich, 1994] has been suggested [Iwata, 2008]. In this method, the fault plane of
mainshock is divided into subfaults, and then the amplitudes of slip in each of the subfaults are optimized to fit the real spatia
distribution of the aftershock activity with the distribution expected from the rate- and state-friction law. Because we optimize a
large number of parameters simultaneously in this approach, a roughness penalty is imposed to stabilize the optimization; for th
purpose, a Bayesian model with a smoothness prior for the spatial slip distribution is constructed and the estimation is carrie
out.

One of the problems in this method is how to determine the strength of the roughness penalty objectively. In many case
of seismological/geophysical studies, the strength is determined by the principle of the minimization of Akaike's Bayesian
Information Criterion [ABIC; Akaike, 1980] and ABIC is computed through the Laplace approximation [Tierny and Kadane,
1986]. However, because of some technical reasons originated from the formula of the friction law, the Laplace approximatior
is not applicable to this method and the computation of the value of ABIC is impractical.

This study proposes that the information on the magnitude of a mainshock is incorporated in the Bayesian model. This is
because it has been empirically found that the amplitudes of the estimated slip in the subfaults or the corresponding magnituc
to the estimated slip distribution much depends on the strength of the roughness penalty; if we impose a constraint on th
magnitude, then the appropriate strength could be chosen objectively. To implement this idea, a prior distribution of the magnitud
of a mainshock is constructed. It is supposed to be a normal distribution of which mean is retrieved from the Global CMT
catalogue and standard deviation is given from Kagan [2010]. Then, the posterior distributions of the strength and the spatial sli
distribution are computed simultaneously through the Markov chain Mote Carlo method. This framework provides the practical
computational method to estimate the spatial slip distribution of a mainshock inferred from its aftershock data.

References:

- Akaike, in Bayesian Statistics (eds. Bernardo et al.), pp.143-166, 1980.
- Dieterich, J. Geophys. Res., 99, 2601-2618, 1994.

- lwata, 2008 JPGU Meeting, S142-009, 2008.

- Kagan, Tectonophys., 490, 103-114, 2010.

- Tierney and Kadane, J. Am. Stat. Assoc., 81, 82-86, 1986.

F—T— RO, FE, A ZHEE, Hii01, <)V 7T T bk
Keywords: slip distribution, aftershocks, Bayesian estimation, prior distribution, Markov chain Monte Carlo method
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201 LA ARG AU EE L O UERY IC K 2 s b V) A7 —1FH]
Tidal triggering of earthquakes after the 2011 Tohoku earthquake

T
TANAKA, Sachiko'*

" B SR
INIED

1. 13 U®IC

201 LAFBRAEHIG AR IEE (Mw 9.1 T, BEERHA UL O EIFISILH OMEEIC B W T, REREER DK 104F
R, HiBREIY & MBS AE ORI AN TV 2 EDBHLMICHR > T3 (Tanaka, 2012 AMHZLClE, X
SEPEMHEE OEREE F T, WHAROACEFERFEICIER U, KREFEMHERAERZ OR 4 RIS 2 BRI & HiE
FEDOBREHFE L.

2. =R « R TiE

HOIET— 21X, Biarih ST TOREHERFEEIC T 5, Mw5.0LLE, S 70 kmBGED 7 m— 3L
CMTfi#TH % (19764FE 5 20144 T, 15211#, 20144F 11~12 HIXEEMD. HER#HWIC X )51k Tanaka et
al. (2002 DFEICHE, WEREOVRE SO CHERIMCEIE Uz, IS W= E oSS I icE Uk,
R U 7= BEGRHIBRI b S MR AR L OIS ik A Z2 3¢ #HL D, Schuster(1897) D /5747 -V THAHER M O 7%
MELE., CORETELNS pEIZIFHEAG THERAZHERERY OMMHMAIC X 5V ZENT S ERREERT.

3. R R

RAEPEMHIEEF AR O 4 FRICDWT, p EDOZEMS 2 INT AR, BHERG U ORI O T, p
il 309 EDEWMEZ & D, AEFAEERNCH D NIHEREY & R OMBE, REOFEIEWVIHEKL T\
TEWMERTED. —F, THIWIKIMDOETINTIE, pED/NSWIEENMEEL, FHCHEEIREETHEE ThS. TOM
WiZ, AT XD DORZVEBICHSL (Ozawaetal., 2012 BHEMEAVRBENS. mE/NE WV plE (2.8% HELN
7z 200 kmPU 7 OFEEICIEH U, KFEFEMHEOR RN D, p ORIz TR RER, 19769 LI, AEFAm]
FTOR 3BERMICHZD, pllid 409 EOEWWiEE & D, HIBREY & EFREIZEAHB OIREN MG L Tz &M
MR Nz, Tz, REFETHIEZROBRICOWTS p EORFZLZINTAER, p A ErEHIE O FE A E D
RENEL (1.4%), ZOBRRICHIET 2EMZRT T EDHESMTZ STz, BT RO OEE & AEERZICFHICRKE
<, KENEL BTV B T EAMEINTNS (Ozawaetal., 2002 RN N OHEIC L, HIERWEY OREEN
BHEICHINTCAIREMEAVRIE S NS,

F—T— F: 20118 AT AT HIE, ek, g b U A—1EH, B3I D
Keywords: the 2011 Tohoku earthquake, Earth tides, earthquake triggering, postseismic afterslip
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ST AR HER O - TP IR B HINEC 3513 2 HiE L H) & MBIz =i

Seismic activity and attenuation structure aroud the Fukushlma and Yamagata Prefe(
tures’ border after Tohoku earthquake

W BRSNS A
MIYAGKI, Ke||ch|ro1 TSUMURA, Noriko*

VT EERER B AR

!Graduate School of Science Chiba University

AWFZEN G T 3 5 fi - L LR VR B s L SR L A B R I S TS B NS L L 72 T H 5. AIFZE Tl
SRR 351 2 HIFETEE) 2 B S % 7 DICEBIRIVE & A W Z A LROPEZRIT> 1. F Tz, Sl ClI B RoE A
JED B NSRRI 351 B HIEBISENC AN S LTV B T LRI N TV 5. HEKROEZXT QDS H Qp/Qs
E° QsfHIFFADFIEIC L D KREL LT 728, AWK TIRITNS DMEZHETE L, Rgiigo X 0 2Ea itz #E
T3 ExilPlz. QIEOMNTICIE P& STHEDEENRIE AT MIVDLZE & - T Qp/QslEZzHEEd % fHikx vz,

FRATOOFE R, IR 51X, WO COMBFEBZEOEFHADOHT T4DDY I AZ—IIHHhNTHELTWS
TEMNholz. DT kiF, BRERE S 2NN ORI TH F OYIBIR KRN SR 2 [ REME 2R LT\ 5. Tz,
3DD YT AR —THIEBORERENRFIFRICHE > TERAGRZHENA O Nz, IRELTZ AN Z X L@NM5IE, Wili)E
RIOEN KL, FCmALEiHEZ S OHEBENZ I OMHELTVE T ENbh oz, HREN#EEEEZ UL, ERID
50° ZHZ 5 &S WikiEHEIIE n[REL 755728, TODX S MmN E TOW D IIZFRIEDIFENEE L TWVW53
e LNz, #E5E L Qp/Qsfd, QsfEh 5k, ZEFIEA S/AKFESHNC 20 k m AN ORI T WERII SIS b S §%
% T Qp/Qsfl, X QsfiZ/Rd T EMHLEMCEoTz. —77, FNXKDEWEIISIC AN 5 HEI1XK Qp/Qsfdz/R”d
BRI NI, T OMEEEIMNER(L LIciEshalc @SEz & b T HRNH 5 E X . TLT, ALK &t
B2 D 2 DDWIRDHBAEDLED SRS Tz 2 DDOEJRM D Qp/QsilEDZEM iz S MMCT B 7281, EIFEMEFRL
TWAHEEEZ 11O 7 vy ZicnEL, %h%h®7mxb%ﬁéﬁﬁ®%0@%$WLf 7ty 7O QplQs
i, Qsfi& L7z. ZDfER, Eﬁ%¢ﬁ%ﬁ@7ﬁ/7TmﬂmkﬁwQﬂﬁkaM%@%Tju8@ ALY
DYFAN T — 2 LR U TR, AR QsEBIC ISIFRIAMNFEE L TO B ATREMED @V & & A 7o, IFRIRGEICHE > THIED
FHAEGEMNE L R 2H%E HHOEO X O EEORNTIAD EEANOBENC X > T, BERNRELEMEE I Nz &
zmmﬁ%f%é<xﬁﬁﬁ7zﬁ ZE70y I TREMKTT ST LiF, WENEISICH Ofiﬂbthg%
KMUTWE EEZ Tz, MEMNCHIRU MR, AR T ORI BRI TRADBE S U T % nfReMEYE

F—TU— R G, MR B, BEREHE, RO E), ik

Keywords: attenuation structure, Seismic activity, swarm, hypocenter migration, fluid
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FALHT G ATEE T L— R ARARIC T 5 7 L— FMEtEORERS
Changes in frequency ratio of inter-plate vs intra-plate earthquakes in the source area ¢

the 2011 Tohoku earthquake

Foo BB 2 INAS.Z L IR AT !
IMOTO, Masajird* ; MORIKAWA, Nobuyuki' ; FUJIWARA, Hiroyuki'

b R AR AR 2T
INIED

L EHES) TR OER T, #ET L — MBI 2BIENTEZ TORGE LI WHEZ, 7L— Mg e 7L —
FAHIE LKL, ZNEFNOEFSZFMLTWS. TDed, IWHARICHHIDSZHEIEEIEE FOHED - LERE
AWTT L— MEEB X T L— P ANHIEOEENE & UCHHIT 5. BITORE, HEOEI S DI THRM
3 6&71%03‘(35 D, BHEORERMOERITI KM I N THRL.

AHE T, RERMRICKZ 7L — MEEO YR Z FRllbRICKME 2 T L 2METdT 5. T TiE, KEEY
L— D7 L— MEESH L Skm & O GEERICHREAE U HIEBZ KOEE T L — O FHFAHICE T 2B L Ha L, Bl
NTFEEBM R I NS T L— FHHEOMR L ENZ T LI KD 7L — MEHIEZHRIL, ZOfRICHDIE S
L— FEHERIEZ WEE 5. FHNCE, SIS N7 RERNRE & 015 & N 2 FEEERN AR & ORRTz D 2K R/ NaElisf
(Kagan,1991,GJ1 Kaganffi) ZH\2 C & &9 %. RXIMICEIT 2 Kaganfi D/NE WHlIFEZ 7' L — M HiE & Jixd
ckicky, TL— MIHEBOEEZRDZ T ENTES.

HAR 19974E~20144F, Jbhi 36 FE~41FF, Hift 139/ ~144 I F4E LTz M4.0 LU EOHEDOFERAMER (36631H) %=
EH Uz BiSSRFARANIIZERT J-SHISIC X 5 7' L— MEIR &, Bb 5 AR (2011.3.11 MO.OYD A EE AR A
H1%72 7 L— MHBEB) T % VT, S OFESRE 2 B Uz,

7 L— MERIE O FJ7 Skm~ 75 20km O#FFAICFEE LTz hER T L— FthEDR & L, Zohh 57 L— M
HIFE D FEEEREAEIR L AT 222 7 L — FHIE S UCEHET 5. BRI 0.1 EAIADKIEFHIC R SN 7 L— M
HZBOEEH S, XA ZARGRMEHRERME (Akaike Bayesian Information Criterion, ABICZf5fE & U 7= Figfbic X
BEHEHTO T L — MBS G2 HH Uz, SIS T s by A rEmiEE (201148 3 A 11 H M9.0) DRE
EEAERTH D, TOBEEEIC DOMIC 2 ZNZTNOMMICH LT, 7 L— MEHER & ZRD .

BEAEMEREIXRO LB THD. —FEMRERD b ESEMOR T, It REE B I BTN R T L —
MEEOEGAVNE V. ZFEMIEE T, T L— MEHEOEGNRE V. T T THELN T L— MEHIEOEIGE,
BUTOMITHAR/NE .

F—7U— R HEE) PR, gy, 77— R, Kaganfd, Sk A RS
Keywords: seismic hazard maps for Japan, Tohoku, interplate earthquake, Kagan angel, 2011 Tohoku earthquake
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Hil « KHIR (UTBIR) DORERMEDOEE X /1 = X L

Focal mechanism of earthquake swarms in Gassan and Ooisawa, Yamagata Prefecture

KIS T A MARE ! RO R &7
OSHIMA, Atsusht ; IWATA, Naoyoshi ; HASEMI, Akiko'*

VIR

LFaculty of Science, Yamagata University

201 1AL S A EMHIEE D 6 Hig 5. AILfE QLTHORIFE 2.5km i) O 1-8km DEE THEFEHIETREN D FE
U T, RFEAEMHIE S IEENIEF IR > LK TH 5,  DIFEIEH O 15km ﬁﬁi@jﬁ#?ﬂﬁi&&iﬂﬂ;&?ﬁ%ﬁﬁ?ﬁﬂ%
TRHEEN T, Bl TlE 20034FE, 20064EIC N Z N 10-15km 5-10kmDIEE TRERMEN L E TV 5D, FFFRIEEINIL
X TWiRW, Al KRG & & ICHlB#EROILGIEE & A5 N3 #EERHIICHE L TV a, ?ﬁt KHIRD S
HINT I T O I iF BRI DY A > T3 (Okada et al., 2006 Hh M IC HE sih D 2 18I T A
MHEE DB OIEINGE NN D B FRZEES C &2 HMC, HillE RHFROBEREHIEEDOER X 71 = X L&z, H5xe
U7 HEB SRR Z ORI TR E Y T =F 2 — R 2.0 ECHEEIMN 30km K DIRWVHIETH B, A= X LEE
PIGHIEIOIM LG | X 53R T=, 20024 6 HLEDOHIZEZ Hi-netDIEE X >a— R L., win I X O FI#J7 A% i
Eolze ZNLLHTOHIEIC DWW TIFHIE ARICFIHEHR S N TV 24081572 iz,

HILDIEENC DWW T 33MHD A h = A LRHIG SN Tz, WiEH T & OMEEIIRTT NbTE 7. #3 N 2 S8 miliE 20,
WiE 2, BTN E ST IEWE 4 TH -7, Okadaetal.(2011)% 4 H 4 HD M2.2 DR AL OHEIC DWW CHiE I 2 #E
EL. TOMmITHUTAEEAHIZEICE D A CFEA 0.29MPalSin L7=C & &F5HIL T %, SRS Tz X = X LRl
LODﬂﬂ CHLT AT IR EFTEDONZVDT, HILHEDESNIE A CFFOINES LT\ 5 ElbNns, &

L IEEIDSKTEHIEED 6 D SURE o722 &, FEHRICMIGEEENMAET 2 T L2 EZ % &, EFREICHAN
()IL)\ L7z LIic X2 WEmEODEKTEEZ 5N S,

KIFIRD 20034, 2006EDFEFI T A ILIOTEEEN 5 ZFNZF N 20km, 13kmDEEEEICH %, 2003FEDTEFNDONT
PWE LIz A Z A LRI 148 T, 9T P FEILIE- B 85 [ O g, 20064EDTEENIE 12{H D X 1 = X L fift 7z
JUE L. IXT PHIADISIETEIG Gz m < WiliE 7z - 7z, ZOOGEODYEEJE?@T*‘B% TR PHENE X TV H,
5% EXRANOTRADOBEN I B o 2O E LNVEW, iz, AFIEEINa > IZJRIK & UTRHHRANDIE IS
X o’c%ﬁih\ﬁﬂfﬁm’h%@%ﬁ%ﬁ”@lﬂsﬁﬁb\ﬁﬁqu\éﬂﬁﬁﬁ%%z 5N%,

SCHR

Okada et al.(2011) EPS,63,749-754
Okada et al.(2015) Geofluids,15, 293?309

F—T — R 20114 BALHIG ACFREMHE, SEF8IIEE, B A A= X L, A, KR
Keywords: 2011 Tohoku-Oki earthquake, induced seismicity, focal mechanism, Gassan, Oisawa
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HAHEELES-T- Si5E THRAE U M>7.5OMIE D HE SHiEGE]
Active foreshocks of M-7.5 earthquakes in the northern Japan to Kuril Trenches

R PR o A R R S e
HARADA, Tomoya'* ; YOKOI, Sayokd ; SATAKE, Kenji!

VOO AR ST
LEarthquake Research Institute, Univ. of Tokyo

HAUEEA LD S T BiEIC h0 THA T 2 KME - FEAMEICIISEE RiiEEES 22 b DONH 5. RiFETlE, T
OHIE THA Ulz M>7.5 ORIEEICH LT, BEERITEISEIZ o 7eh & 572 XKAT 5 izoic, HEOAER & R
DR E X OMEHIC B ZAER LAER OHETEEOHEFES 2 M-T KoHIEE ORI RIENC X > TNz, BERLE DORiEx
Mo ERH -T2 LT E, EWNAHETRIE iiE L OXADHLOOT, AT, 10 EOZEONE
S HIEEE MR E U,

SEE IR ATEILE 2 - T2 M>7. 50X, 20064E L )VEMO T L— Fig#hE (Mw8.3) &ZFhIicki< 2007407
72— A4 XihiEE (Mw8.1), 19634 ET k1 7iitiZE (Mw8.6) , 19917/ )Ly TEMOHIZE (Mw7.6) , 1995 ED
HE (Mw7.9), 1978 HUREIIOHE (Mw7.8), 1969FILHRHEHT MHE (MwS.2), 1989 ST MOHIE (Mw7.4)
TdHs. WIT, 1973FMELEMHIE (Mw7.8), 19524 & 20030 HEMHIE (Mws.1, Mw8.1) , 19684 itz
(Mw8.3) & 19944E=REIX 2 MIMHE (Mw7.8) LW\ 57 M>7.5D 7 L— MEHiEES, 1958 ko 7fihE (Mws.4) |
19784EE/KEHIEE (Mw7.8), 1993FIEs7iHiE (Mw7.7) |, 19944E L& BT MiHhEE (Mw8.3) IS DWW T, RN
HoM, HEINIE ST

RS, SEFHRAEIGENCH LT, AIEOTREIE OB 2% 725D ETAS 7)1 (Epidemic Type Aftershock
Sequence Ogata, 1988 1992 I K 2 fiitr, HiEZIEEI O 2L 5 DR IHERS 23X % Te O DFiE « AEOERS MO
1, AR & REOHHEE & OBIRZFINS 72D OFIEDEIRI G EARED TN E9Mh L DL Z1T- 7.

DL EOfEMOFER, BIfEDO L T A, LIRDOT EWNnh>TW5. BEERRERINE, YV =F 21— ROKEAHIEL
ZTOREBICK > THREN, REEICBT 2GR0 bR EITR NG o7, e, 20074 LIIVEMHOT
72— A AHEICHeAT UT2RiEE, 20064ED 7 7 X —F A R CORERH CHIATE, ABEMOMERLLHEEL
BRLNGE T2, mZEEN, R &I —ED S HNLENBEACH 57z, L LaEhs, KO FidhEc &
DEELTHO, REEFNCIEEENEZICE(LTE e ah oz, MEEIIRIEARED TR PR E - F-fElEg &
WBHERTFTTNBE KD THS. 2007 LVIIVEMNOT I 2—F A4 AHEBICB L TE, HEROIT XD BRKENS T2
Tk, niErEE) (2006FED 7 L— MEERHEOREED) OEBEIX K, >z 5%, miEHOIKICOVTES
ICHRETT B 72810, A CFRICK BN EE1TO TETHS.

DL EORTICIHBNT, AEEEE, KEEEERIGEE (MIHD L) L HEMOEREZ W7V v R —FIC
KB EWFPEE L O (Hurukawa and Harada, 2015 & > THEfEEICHWERBRE SN2, £z, ZEOITAND
7Ail%, Kikuchi and Kanamori(2003) 1€ & st E &G A > N—Y g Vick > THEE S e,

F—7— R HIAEEI-T S1EE, S RaTEIGE), ETAS 7)), W EERERREE, ERES Y v R —FEJER

TE, ISR A 2 N—Y g v

Keywords: northern Japan Trench to Kuril Trench, Remarkable foreshock activity, ETAS model, Modified Joint Hypocenter
Determination method, time-difference grid search method, teleseimic body-wave inversion
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10684 (Mw8.2) D RETEIE R 11 0D 4617 2 E ) o
Precursory seismic activity surrounding the source region of the 1968 Tokachi-oki earth
guake

TIR B
HIRATSUKA, Shinya*

LIEK - B - A L > 2 —
1SV, Faculty of Science, Hokkaido Univ.

The 1968 Tokachi-oki earthquake (Mw8.2) occurred off the Pacific coast of Aomori prefecture and ruptured northern and
southern asperities. 26 years later, the 1994 Sanriku-haruka-oki earthquake (Mw7.7) occurred near the epicenter of 1968 eve
and ruptured only its southern asperity [Nagai et al. (2001)]. According to Sato et al. (1996), the rupture process of the 1994
event was very similar to the earlier stage rupture process of the 1968 event. The question arises, "Why did the 1994 event n
rupture the northern asperity of 1968 event”? In order to address this question, we investigated the long-term seismicity patter
with reference to the slip distribution of the 1968 Tokachi-oki (Mw8.2) and 1994 Sanriku-haruka-oki (Mw7.7) earthquakes. We
used the earthquake catalogue compiled by the Japan Meteorological Agency (JMA) for the past 90 years since 1923.

There are two major clusters that are considered to be important for characterizing the spatio-temporal seismicity pattern i
and around the source region of the 1968 event. The one is a cluster of events located off the Pacific coast of lwate prefectu
between the Japan Trench and the southern asperity of the 1968 event. We call this cluster the "east-west trending seismic act
ity”, because it is distributed along the east-west direction. The other is a cluster of events located off the Pacific coast of Iwat
prefecture between the 10 and 20km depth contours of the upper interface of the subducted Pacific plate. We call this cluster tt
"southern seismic activity”, because it is located southern side of the southern asperity of the 1968 event. The epicentral area
the southern seismic activity include the rupture zone of the 1989 and 1992 Sanriku-oki earthquakes, which are regarded as tl
ultra-slow earthquake by Kawasaki et al. (1995, 1998, 2001).

The 1931 Iwate-oki earthquake (M7.2) occurred off the Pacific coast of Sanriku and ruptured the southern asperity of the
1968 event [Yamanaka and Kikuchi (2004)]. The 1931 event was preceded three years earlier by a M7.0 event that occurre
about 30km to the west. 4 years later, a M6.9 earthquake occurred very close to the epicenter of the M7.0 event in 1935. Th
1933 activity in the zone of east-west trending seismic activity consists of nine large earthquak@®)Mith the largest of
M7.1. Three of the events initially occurred in the eastern part of the zone, then expanded into the west. The 1933 Sanriku-ok
earthquake (M8.1) occurred in the outer-rise region off the Pacific coast of lwate prefecture. The 1941 activity in the zone of
southern seismic activity consists of four large earthquakesgM). Two of the events occurred in the eastern part of the zone,
then the other two events occurred in the western part of the zone. A strong swarm activity (includingegybtédrthquakes)
occurred in the zone in 1952. The 1960 lwate-oki earthquake (M7.2) occurred off the Pacific coast of Sanriku and ruptured the
southern periphery of the southern asperity of the 1968 event. The rupture propagated to the deep direction from the hypocent
[Yamanaka and Kikuchi (2004)]. A 1945 event (M7.1) occurred off the Pacific coast of Aomori prefecture and ruptured the
northern asperity of the 1968 event. The 1945 event was preceded two years earlier by a M7.1 event that occurred about 40km
the east. On March 22, 1944, M6.1 event occurred in the region sandwiched by the northern and southern asperities of the 19¢
event. This event may contribute to weaken the strength of this region and allowed to propagate the rupture from the southern 1
northern asperities when main shock of the 1968 event occurred.

References:

Kawasaki et al., 1995, JPE, 43, 105-116.

Kawasaki et al., 1998, zisin 2, 50, 293-307.

Kawasaki et al., 2001, Tectonophysics, 330, 267-283.

Nagai et al., 2001, zisin 2, 52, 267-289.

Sato et al., 1996, GRL, 23, 33-36.

Yamanaka Y. and M. Kikuchi, 2004, JGR, 109,B07307,d0i:10.1029/2003JB002683.

F—T— F: 19684 T 5hEE, 19944 =l 2 iR, 19334F = FEMHliEE, Jef RS H), 7 AXY 71—
Keywords: 1968 Tokachi-oki earthquake, 1994 Sanriku-haruka-oki earthquake, 1933 Sanriku-oki earthquake, precursory seism
activity, asperity
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Seismic activity around the upper surface of the Pacific slab beneath Kanto

JEFHHER 5 s
HIKITA, Masahiro'* ; NAKAJIMA, Junichit

LB

Tohoku University

RIS ST, IERTL—FD R 7 2 VT L— b ERFEET L— FOTEHIAR, T4V EVTL— M BXTK
SEPET L— b FHITIE T L— MEFHEDSEE < LTV (e.g., Uchida et al., 2007) ZDH T &, HETEILHRH 5K
WIS DT TDEE 60kmAH 5 90km THAE T 2 HIEEEEIMVRHCIER TH O, mdb/TIal T 2 BB O DR S
NTWV3. TOMEKICHEOTEARTO—TEEBR i EFH 5 L, T L— MNEFUNIIE R R - B 7 5 22— DV
FET BT eI D, ZTTAWMETE, TNEDT T AX—DFEFRNEZRIAT S T & & HMIC, Double-Difference
% (Waldhauser and Ellsworth, 2008 Fi\V CHIREIFRREZ TV, 7 L— MEREIOHETRE O ZE IR 2z Z 5 L

EBIRHREORE, HEZ S ARZ—DEXZ 5kmh S 10kmRETH B &, 7T AZ—DFEWANC/ME D K L e
AR WMERIEN MG 5 T &, 7T AR —DRWANS W ERI N OMENL IFET 5 T L ENPH LIS
fz. BT, —HOMHEETIX, TL— MR ERT B A MNCERMIESNT 5 A2 —81FET 5. S%IGHEEHERED
5EMAE U Tz ER 22 W T ERIRIRE 21TV, 7 L— MEFUNED 7 5 X 2 —OWfikEE ZH S M LTV FRET
H5.

F—T— R /RO UHIEE, B, HIZETEE)
Keywords: repeating earthquakes, Kanto, activity of earthquakes
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Matched Filter Methodic & % RFRERIEEMNT Ol ~TREH LR FEFE R E TS B D51~
Matched Filter Method implemented as an automatic hypocenter location system

PN
OHMI, Shiro'*

L LUHRAE R ST ST

! Disaster Prevention Research Institute, Kyoto University

§IFC®IC:

57 B U5, & REFIR O IREIICNIE 9 2 REH LR TLE, 1EaTX O UNMIEEBIDNERTH O, UL LIXEPRIETREID R4
T 5. HekiE, HERIEHORMEOME DI, BEOMENF =y 7 Z2kich 2l 2T 20N HETR TH-
7oy, WES OBLAS B ORI K O3GE UTMHIE ORANC K 0, BRI RIS 2 B9 5 BRI IZ Z NSRBI N
LR DODH B, D, A TIERFEHIED AEUEETL & LT Matched Filter Method(MFM) 723t BRINIC 522&
U, BRSSO REFEMEEE Z M5 E LT OFEOAHAMZMGEET 5.

§ MFM IC X% HBLEROMEEE

eI, MFM TS 272D 7 7 L— kL a2 MEHIEZHET 5. T T TiE, REH LR BT 65 Ol R O
EB OB 10 SEEZET, 3SMEET—2hblEE T > 7 L— MEKREZERK Lz, 7> 7 L— MUERT
FROANC X O EBFREZITV, P - SIORER, RAIRIESOERZINIE L & EICHIHT . HlE#EHPOHNRD
HEJE Y 2T LOFEREZSIB LN S, MFM TREIT & TWRWHEREIDRE LB Z OtEighicEf c
BEHOT VT L — N EEETH TERT 5.

LIRS & & DHELIFRIRDIRYNC, T2 T L— MIEEDWEIE &, ik S Nz @i e ORI DORERS CC(t)
AT R LICKD, /XY O ZEITS. CCH) DHT, MHBIREN D % BIME mincce iz % & DICDONT,
FEREDFEEDHBE LI EZ 5. TOBEZ TN TOBMA « KOOI L Tiro 1%, IXTD CCH) ZzaH T
5. TOBHEMEOEERAEZ KRS, SRR & AR ECTHE] - 723517 — % 7 Network Correlation Coefficient
(NCC) & E#T 5. NCCH—EDREZHA S E, ANV IPIRELZEYHWT S, T Tid, minccez 042 L, X
72, NCCH8.0BHAD ANV I FELIZLHMLE. LS, TV L—hEEKREENZAXRY FAELHE
CNETRELTWEDTHIUEX, NCCHRAMEZIZRZL L, 7% CCH)MRAMEZEZRZNE T 2139 TH BN,
—fRITITZF S B E5EN. TNEDRZIDEE, RHENTZA XY FOREHIETOEROMIEME LTHHATSC L
THRHENIZARNY FOERT—R2 2T 5. £z, CCH)FHRIIC, 77 L— ME & EHE T — 2 OHRIELLD
RRVBMELTED, INEANTHREEINZAXRY FORKREOEEMEEZFE B L, 7 =F 12— ROBE I
T%. TNESDEREHNT, #@ZE 1RO 77— Xt SNtz XY s OEBFHREZFEINCTS .

§ G LB

RANS, MFM IZ X % HEERGER R & FEIOERNEE R Z 20134 4 A 5 10 AICTREH LRES R CHMHE 7z Gl ik
Uz 23{HOMIEZ VTR Lz, ZOE, b 23 HOMEOEBRINC X 2 EFEEE R, ZERICOWVTIERK
2.8km -4 0.6km ZEESIZ DWW TIEEKA 0.8km -1 0.36kmTH > 7. Fiz, ¥V =F 12— RIZDOWTIEIEDZED 0.4
WKix-o7280 1, F0.3M 2MHDIEMIE, TRTEN 02U FOMEICINE 7z, & SICERMEDOELH/NE  EfbE
WCEIRDRE TE 20X, fH U7z 10 SSREOBMILE D S B, CC(t) HY min_cce’z 8 2 2 B ED 60%FEE L Fid 7
ZHETHHT ELHBHLT.

T, TR LR EE R s DR ETREIAER ThH - 72 20134 10 A 8 H 20:00H 5 153D T — & &
T, [AHEKO MFM BX UOHERDA XY M TiETH S STALTA %, NAAZa T THH%)ThEZa 7 L gL
el A, KEITHZO TG ENTZARNY MI 18l TH o 7=DITH L, STALTA EIC X AL 1118, MFM I
K 5BHEIL 68 TH -7z, ERAR & L7z 20134 4 HH 5 2013F 10 HRE TOTF— X TlE, MFM I & B HH#
13 30001, Z DS b LI kS IS E IR E T E I HEIR ) 800ATH D, A OXRITH X a7 Icid# I iz
HiZE 134 55016 T - 7=.

DX ST, MFM IC & % HEIEJRERE B2 il & U TS 2 HoicmnsneE2 675, HiRe L
TATFEERAVBGEOREE LT, 77— MEZEREL TORWHIETRE LTz XY Mald, FE E
TERNVEWVWS ELRHITENS. FOXSEMIBICH S I-ICHIBBREINREE LEIciZ, FehcHmizizr> 7 L—Fhk
WEZEATZFMZETS. LHMLENLZOEZELIFIWVTE, MFM 135D X 5 7 Ry sk i HEyE S H
JAEE T B K 5% — AT, BINCHARET 2 Z L DIIRFE N 5.
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1944 sR AR D ARFEREIRFRIE | AW HEE & L Eh DK

Relocation of the 1944 Tonankali earthquake and its aftershocks: The fault plane an
characteristics of the seismicity

A ASHE Y I i 2
HURUKAWA, Nobuo'* ; HARADA, Tomoy&

VR E R TR v R —, 2 RO AR ST
1Building Research InstitutéEarthquake Research Institute, University of Tokyo

1. ZLCBIC

T4V EVHET L— b DIRFAIIC K D EHE b T 7 THRAE UK 1944FE K EEIE (M 7.9) 1ICDWTIE, HEp - #h
TRASH) BN T — R EFEOMHhBZ L OWEE T IVIEETNTWS

A R (1980 FXETOT—2ZHWT, AEEREOEBRZHIE Uz, EEREREILUTTH S, 1) AE
W PR D EREES (35 - 40 km) THAE, 2) EEEEEMOREDEE, 3) MO RERESE (L3N, 4)
KE/ A EHEOREES (LSRN, 5) ERdERA & iEsicms K <PFAMLTWwaETIVIE, Hijk
& 29 % 121 2 517 Inouchi and Sato (19758 7V TH %,

Al -l (19860 DOREBELSMAICEL T, BRISOWVTIEHLVERDEIN TV S D, Iﬁéﬁfﬁb‘*%b%mz\ S
TOGEMIEHE DELZEINTVEY, EWIEREED TSN TWS, ROFEMUFHIEERORE - AR MEEHZ T
WY B7z0ITid, 1944 IR DO REBIC DOV THEEI L BT TE ﬁ%ﬁrﬂt@%i@*%mgm‘% Z T, KWtsE
TiE. 1944 HEGIHHIEEIC DWW T, AEEREOERZ, QEHEAEERGEE (Hurukawa, 1995 72 W THIVE LTz,

2. T—X&

BIRESEETHZ DI, KT UMA) T—REITTlE. BFEPREELRES RV, 22T, IMA ICEREHE
PV — (1SS Mt L TV AEMNOBRLS T — 2 ZHE L. PiliE ST OMEOYENERZ WV iz,

AERA (R T 1944 12 7 H) H5 19454 1 H 31 HE Tld, b4 32.9 - 35.58, H#% 135.0-138.83
FPHICHRE LT 2 TOWRE OB RN Uiz, IMA DIRE LTV A HIERIE 632 THEM. TOW. ##HUEDY 20 {f 1L
LoD 382HBEB N LTz, 758, F—BIAA TP E SIOFIUENH 2551, HIehE FA B M EEIHR & Ak
L/VCHXD;C&‘D 720 IMAIZDWTIlE. Hﬁ‘f‘&E/JcLiEHdﬁ%%én (O C) b‘Sﬂ‘ﬂi(ﬁﬁ@wLEY{ﬁb\ 501.LXJ:@EE(EU‘5% ISSIC DWW
fciﬁlx (0-O) H 8 WAIEDFEUED 4 L, EOBIHEZ WV TEBIRIE Uiz, W ERIZ IASPILTH S, ZD

FEER. 7581 (OMA-PAY 30 /5. JMA-S/Y 24 55, ISS-PAY 20 /5, ISS-SAY 1 ) ZHWT 234D &R IE LTz, 7%

B, 7HELLEOHIED 19454 =HIEE (M6.8) ORETH S,

FEH

ﬁﬂiaﬁ\ﬁ®%@@%%@mﬁm I (1980 IC—d %, EFFEE, FHOESHEEN M ELz/zdic, &
I RO ENBHEMNICIE S T2,

1) AEBOFEXIZ30kMEETH S,

2) WESMNML T L— NERDNMET TH 2 EDHEID LNz, HIZIE. AEL 240N OAYE CAEW =
RicRELREEDbNS 5 RED SR/ L TR Tl i, (& N3O0 W 1A 18 HRTH 0. 2 DEEE
FIVEBENTH S,

3) GEEEREENTIX. AEWER EORE &R OB RIENRELTVS

4) R 5 ﬁ@#%%ﬁ@rﬁﬁ@%g@ﬁ#i%k%ibk*ﬁﬁaaﬁbh%o

5) K/ AR ORETESNIWE I AE T 5 7 L— b EEFHE & ik FEBIc i d: U tZomEh b
58bNns

(BE D

Hurukawa, N., 1995, Geophys. Res. Lett., 22, 3159-3162.
S, RS0, 1086 HUESH 2, 39, 621-634.

Inouchi, N. and Sato, H., 1975, Bull. Geogr. Sur. Inst., 21, 10-18.
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FE B MO 2 T OEIITDOT 0 U ¥ GT L— F NOM/NIETEE O

FFRICDWT . e .
Southern Extent of Seismicity in the Philippine Sea plate south of the Nankai Trough

R R b /PR BRSR T SPRE BEG 2 Ll B 3 e BhSR T %fﬁ R SEY — i R
5 ni i‘[aﬁ R i R 5 H#F'a'?IEH Hﬂ% L wiH E

NAKATA, Kenjl L KOBAYASHI Aklo1 HIRATA, Kenj|2 YAMAZAKI, Akira 3 ; TSUSHIMA, Hiroaki' ;
BABA, Hisatoshi ; USHIDA, Takasht ; ICHINOSE, Satoni ; ISHIHARA, Takanort ; INAMURA, Kazuya® ;
HASUZAWA, Tsuyosht ; KATSUMATA, Akio ! ; MAEDA, Keniji!

L SRRT GG, 2 M SR 2RI ET, 3 5SS 7 IR ST, * B
I'Meteorological Research Institute, JMANational Research Institute for Earth Science and Disaster PrevefKaRjoka
Magnetic Observatory, JMA;Tokai University

SGEFT T, APPSR M BT H AR ERVEHIEEET (OBS) I X 21EHIESIHZ1T> T\, 20054F
5 AFEMOBRITIEEEE N 7HEL TEHEE 10kmb 5 25km OFiFH CH/NEEEEIMNIKE T\ 5 C LR L2 (LIg
E0, 2011, XGRS ) o SFHIED (20122 U 2013, G K2S, 2012 MigE222) &, A BHEEM GE o - < 7
DD S FENK 90km I 2 2 U T 2010 ICBIIZ 1T, [\ L7z OBS226 THEK S N A BIHIIMEA 5. M1 LU R Dl
P NENEES 10km{BEICER L TREL TS T EZBSMIC L, THuk, Obanaetal.(2005, JGRI K57 1 U E
Vi L — FINERORETEFI OIS BN T, EEHTRNESTREL TV RO N TS L ER LT,

TS OMM/NER., THICHIIFETEDRERVTWEDTHA I, TNEFEND 28, 20134 KT 20144
OFNITIE, 20104F X D & T SIcrEMllD, Jbkg 31.5~32 EHaD#EKIic OBSZEHRMFRICIEA LT, B Z R L 7z,
20134, 2014k &, 105D OBSZ MU, AR L [MIURED GPSKERT & DRFE A S RELIHIEZ 11UV, Ekti e
T=EZPEARY M) HICED, HIEBAXY FOR[EENOH 2 EOEMIE L, ZOF—X7%H LT, EiFkE (Hirata
and Matsu'ura, 1986717 > 7z, FW Tz RS X, 2010 O THEMIEH (2012, 2013 BHWZE D EELT (B
HHT A ORLERE (Kodaira et al., 2000 DFERD SER S Nz 1 THEEMETTIV) Thb, Fiz. WEEEHEREIC
otéﬁﬁ“*ffw DEMIET B725, HEARIED (2003, HIFEN 2§8) LRI ATET. PSIEZAH 2l L C Pk & OFE

LD SR E ZHERE DR S 2 Z 8 Lo A 32 LTz,

20134 N U 2014400 OBSEIlT— 2 OffFTic X 0 . BIIHEHE THE R < RO 7ZEHFIX. M0.0~0.5ZHULIC 7R
UEEEHI 10km T, 20104F & [ARE DM MNED R S N iz, BROIX. BEE TOMNTOMETH BN, 20134EH
361, 20144FEAY 23MH T, MiFEZEHETH 20104FED 11218 CEHEIEN, 2013 DR TH 5, BEHNRHENER S &
DD, 20104, 20134, 2014EDZFNZFNOEKEAN T, My MEZILANE 5L e < il IR > Tw
%, Flo, EIEHORERE MRS T2, MEOKEDE D 2 DEREOIMAINCRE > 7z MI~2 FEEOEFR R LIz &
CTA, BHHEOIHAE Bx o . FEHITIEEENRE > TOER, ZO7SD, 740V VT L— FNED M1 DL EDih
EILENE. 20134 N U 201441 B2 S LU 72 3iR% 135.3~136. 3T B\ T, db#E 31.6~31.9E (D ifEEA
FRETHB LEZBNS,

BB, BNV OBSIEEER! 4.5Hz, 36857 C. il M U RIIE SST B G EALS G R THAEL 7z,
OBSH#Il7— 2 DI, SN TR TOEHD U@éo
< 20104 > IR : 2010/6/12~9/14 (%13 7 AR . & : 224,
el RO pREE GETR)  (Jbks 31.9~32.8%, Hift 135.6~136.2/F DHiH )
< 20134 > W : 2013/7/1~9/30 (K3 A HRD. B : 105,
MR AR (20100 E Sicw) (i 31.8~32.3/E, WA 135.8~136.3F DH#ipH M)
< 20144 > Wi : 2014/8/7~10/30 (13 » ARD. &% : 105,
gt RO OREE (20134EDPE])  (Jb#E 31.6~32.3/%, Hi#E 135.3~135.8/5 DHipHN)

F—TU— F: HUETEH), NS, OBS, il 57, 7 U X —F5 A4 X
Keywords: seismicity, microearthquake, OBS, Nankai trough, outer rise
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Imaging an active fault in the eastern Guadalquivir basin (Southern Spain) with high-
resolution seismic tomography
Imaging an active fault in the eastern Guadalquivir basin (Southern Spain) with high-
resolution seismic tomography

SERRANO, Inmaculadd ; TORCAL, Federicd ; MARTIN, Jose benitd
SERRANO, Inmaculadd ; TORCAL, Federicd ; MARTIN, Jose benitd

L Andalusian Institute of Geophysics, Granada University, Sg&ablo Olavide University, Seville, Spain
L Andalusian Institute of Geophysics, Granada University, Sg&ablo Olavide University, Seville, Spain

The Torreperogil seismic series took place in the Guadalquivir Basin (Southern Spain), a large flexural foreland basin with &
linear ENE-WSW trending bounded to the north by the Iberian Massif and to the south by the Betic Cordillera and filled from a
middle Miocene to Plio-Quaternary sedimentary sequence characterized by a large number of low magnitude (below Mw 3.7 0
Md 3.9) and very shallow microearthquakes. We calculated the high resolution seismic velocity, Poisson’s ratio, crack density
and saturation ratio structures in and around the source areas of the Torreperogil seismic series (October 2012-April 2013).

In the upper layers of the crust, strong low-velocity anomalies are extensively distributed under the central zone, which to-
gether with high Poisson’s ratio and crack density values may correspond to rocks which are less likely to fracture, perhaps du
to the accumulation of tectonic and seismic stress. 93% of the earthquakes occurred at depths of up to 8 km, which could indica
that the base of the seismogenic zone lies at this depth. The seismic series was concentrated in layers of strong structural hete
geneities (in the boundary area between low and high anomalies), which were likely to generate earthquakes due to differenti
strain accumulation beneath the region. The high velocity areas are also considered to be strong yet brittle parts of the fault zon
which are likely to generate earthquakes (at depths of between 5 km and 9 km). In contrast, low velocity areas are probably les
likely to fracture, allowing seismic slippage to take place (from 2 to 4 km depth).

The best estimate of the depth of the main shock (mbLg: 3.9) is 7.6 km, which could tend to nucleate at the base of the
seismogenic zone, at the "fault end” on the boundary between a low velocity zone to the east and a high velocity zone to the wes
indicating the fault plane which separates both areas laterally. Assuming that this seismic contrast is one of the main Torreperog
faults it could imply that stress has accumulated in an existing fault zone with lateral heterogeneity in velocity.
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Precursory seismicity change of the 2013 N ntou Taiwan earthquake sequence reveal
by ETAS, PI, and Z-value methods
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