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Long- ‘term seismic qguiescence and activation anomalies preceding to the 2004 Sumat
and the 2005 Nias earthquakes

P
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AL R B ARI S e T St A L gt 2 > 2 —
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2004FE A~ T HIE & 20054F =7 AMIERIC /e T LT, MEGEENEIMICERMEL, FRHICTERIEL Tz L
Wb otz ISCOEFEHZTOTZHANT, 19645 5 20044F % TICHIZemE (80E-110E, 10S-20N THAE L-EE
100kmBLE, FAWE <7 =F 12— R 5.0< M < 6.0 DHIE 1153fFZ ikt Uiz, WFZEREEIC 8D 0.5 x mdk 0.5 E kR
THFRZEE, ZMAP ZfiH U CHUEEEIE OZ L 23 I T4 R, 19874 12 A S ER LD BHA L, 19894F
7 ADSIERIEDFB L T EBHAL D x5 T, iR bai & SR bR make 2 2 S U 6 ORI AiE L,
20044 A< b THIEEOBEFIEE BERE A, ROZOmMEMICHET % 2005427 AEOEF R ZE > T\
%. E5HIC, double-differencekic & D I1SC DEJHZ FIRE L 7z Pesicek et a(2010) DAEHR K T Global CMT DEF A 71
AL ANT, BRI CTEREFION B RGRZ RS &, #EZF 0 Tld 7 L— MERE EoOME TR
L, BEFD “C&iﬂﬂﬁﬁ?ﬂﬂﬂh;}:mé’iﬁa7 L— b NHIEDNHFRIL L TV B T otz T ORI ARZEM S 2 — 1,
Kato et al.(1997) D> 2 2 L—2 3 U b FRE NS UEER 7 L — MERHIE O AREBRAERED 5B L0 Fa1DIRN
EXL—HL TS, T5bb, REOFREMNEDL &, BEEBHO Mafa0 7 L— R FTRiJKIE D (preseismic
sliding) HBHBA L, Z DHEIFADIRZITIRIPICHD > TLD > TIFL . ZHUctiy, P L— MERE EO/NE 727 AR 71
DI & N TRA R E R HEEN R T 205, N (FEHIOHGRA) TSI DB ﬂé@f‘%ﬁ%’d k95, &
5Ig, AL T L— FNTIE down dip extensioff!DHIEIFE EIC <& D, FERDDT

Kato, N., M. Ohtake, and T. Hirasawa (1997), Possible mechanism of precursory seismic quiescence: Regional stress relaxatic
due to preseismic sliding, Pure Appl. Geophys., 150, 249-267.

Pesicek, J.D., C.H. Thurber, H. Zhang, H.R. DeShon, and E.R. Engdahl (2010), Teleseismic Double-difference Relocation o

Earthquakes along the Sumatra-Andaman Subduction Zone using a Three-Dimensional Model, J. Geophys. Res., 115, B103(
doi: 10.1029/2010JB007443.

F—T— F: 20044F A b ZHIFE, 20054427 AMIEE, BTSSR L, HEIES OIG 7L, ZMAP, ISC
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Spatial heterogeneity of the frictional property on the Pacific plate off south-east of Hokkai
Japan
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1 FCHIC

HIFEDIS IR N, Wil OssE L BIERIG ) OE 2R TR TH 5. AW TR, JLHEERFTTOAREET L —
~ DU FFAREEFL T OFEE & BIEEEYS 12D NIENEDZE Mz b MM T 5 ZHNE LT, dtiER R CHA
U7z 330ME D HHRBIEEDIS I N2 M Uz, RN S OILERFM T, A HR—Y 7 T L— D FICHAL
KFEETL— Pl LT DR UAKHENREL TV, B2, JLEEOREICIET 2 THRHIC BT, 20034
JiHE (Mw8.0, LUF, 20034FEAE L XKild %) MFELE. TOHEDOKRITANDIEIE, 19524E HHHED AT XD
& HEx > T3 (Yamanaka and Kikuchi, 2003) % 7z, 20034EAERICIE, AETOTRD BT K 5 B 5309
NODNBHIE T3 (Miyazakiet al, 2004) TDZ &lE, KEET L— N OILIAHPAFHEIFRIC BT Z58E0I0 T, BE
PERRPEIC 2SN AN E D D 5 T L 2R LTS, —75, EATMRIC K D, KHIEEO KT N D BT EEICHE &
BIEEEIG I DA K E L, INEDOIS I FEOMHTIC KD, KITXDIEZHFIC T TE 20 MEENRBEIN TV
(B1Z1X, Allmann and Shearer, 2007Yamadaet al., 2010) ARWFZEDMEHTHERIC B AT TROENS K 5 ZIG /1M M &
EARRETOIND I E OHBIRAGRME SN2 T LIRS NS.

2. fikT ik

AL TIE, 20024F 6 A5 20104 12 H £ ClcdbiErm i (| 405 N5 435 N, #% 141.0 ENS
1465 E) THAELIZ 425 M = 5.0 DHIEEDILCTIE TRz Uz, BRI, UFOFIETITo 7. £9 3.0
SM=320/MEEDS B, ENTHROMEICIR G IO HIEEOPHE 21850 7Y — VB (EGF) &9 5. Z LT, fif#hT
FHEDOHIEL EGF & L THWAHIEZNZTNICDOWT, SHDERHERHD 2 f50ORIMN S, 1T EICT S5 LTHR- 2
3DDEALTA Y Ry (EX5.11) ICDWT, SaA—XEDAXRYT MLZzRDIz. ZLTINEDAXRY MUELZEE
HI b licky, BHERICEENSEREOMELEN S ORZF v 2V L, TRSOMEL EGF & DER X
X7 MV EBR. R, BIFAXZ FUH Boatwright (1978YD w —2 BT IUICHES EAGE LT a—F— & fc %3k
Wiz, X5IC, Madariaga (1976DME Y Z v 7T )NV HWT, a—F—JEEN BIs 1 NaZ#E L.

3. AT & EER
JeTIR% FEE 3.0 X 107 MPah 5 2.0 X 102 MPa kR 5Nz, KX, I/ FEROZEMOHERL TS, Kh
SHAS MR K ST, 20034EHPEmHE O 4% TR0 fEiEK & 20044FFIEHE OB JFRIKIC BV T, HHREHIE O ISR
FTEOMEICAENRONZ. ZNTNOMEBOEIIE FEOFHfHIE, 1.2 MPak 20 MPaTH -7z, T DFEHRIZ, BEEE:
PEDOZERIRIE 2 KL TWA EEZ BNS. EHIC, 1973MERELEMHIED TR BOEI LT, 6 k%
TEOMENZNZTN 2.IMPal XU 1.OMPat kb, AELAND Tz, THUZX, 1973FARFEEEMHIED T XD I
BOTH, KEES L— M EOREDEEEIS NSRS EEN S 5 T LKL TV B0 E L.

A

AZE T, Hi-netd 7 —% (http://lwww.hinet.bosai.go.jp EICHIZE2: /— k (http://www.eri.u-tokyo.ac.jp/sanchu/Seistote/i
TREEN TV R IRODHEOT— R bR TR EE Lz, L&V LET.

F—T— R RFET L— b, B 2SN, IS0 T &
Keywords: Pacific plate, Friction, Spatial heterogeneity, Stress drop
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Fig. (a) Estimated stress drops of analyzed

330 middle-size earthquakes (4.2 <M < 5.0).

a3 > Each circle shows the stress drop for each

e e earthquake. Contours indicate slip distributions
é { é of past four large earthquakes off south-east of
w 429 — Hokkaido (EIC seismic note, http://www.eri.u-
S S tokyo.ac.jp/sanchu/Seismo_Note/index.html).
(b) Spatial pattern of the averaged stress drop.

Individual circles indicate averaged values of
stress drop for every 0.1 degree, which were
calculated from the values of earthquakes in
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Seismically inferred rupture process of the 2011 Tohoku-Oki earthquake by using 3D anc
2.5D Green'’s tensor waveforms

BC BB 1 b it 2 R S ik s 4 AR B2 O
OKAMOTO, Tard™* ; TAKENAKA, Hiroshi? ; HARA, Tatsuhikd ; NAKAMURA, Takeshi* ; AOKI, Takayuk?

VHRUTIERY: BB R AR, 2 WL R A an Py Rl A, 3 RS BRI RS T o 2 —, 4 e itoe i
FERRE B - BT 0 = 7 b, 5 B TR AN E R N e > 2 —

!Dep. Earth Planet. Sci., Tokyo Institute of Technologep. Earth System Sci. Okayama UniversithSEE, Building
Research Instituté Japan Agency for Marine-Earth Science and Technolfo@®IC, Tokyo Institute of Technology

The March 11, 2011 Tohoku-Oki earthquake (GCMT Mw9.1) generated strong ground motions and large tsunamis, and cause
devastating damages in the northeastern Japan. The rupture process of this event provides important clues for understanding
geophysical condition of the generation of mega-thrust earthquakes and the mechanism of the excitation of the large tsunamis.

We analyze "seismic” rupture process of this event by using a non-linear full-waveform inversion method. We incorporate the
effect of the near-source laterally heterogeneous structure on the synthetic Green’s tensor waveforms because the analysis
result in erroneous solutions if the effect is not considered [1]. Also, in order to increase the resolution we use the teleseismi
and the strong-motion seismograms jointly: the distribution of strong-motion station is one-sided and analysis with only the
strong-motion records may result in reduced resolution near the trench axis [2]. For the teleseismic P-wave synthetics we use
2.5-dimensional finite-difference method [3]. For the strong-motion synthetics we use a full three-dimensional finite-difference
method that incorporates topography, oceanic water layer, three-dimensional heterogeneity and attenuation. Our simulation
accelerated by GPUs used in parallel [4]: we use the TSUBAME GPU supercomputer in Tokyo Institute of Technology.

In the previous study [5] we used only a single structure model (i.e., a single vertical slice of the 3D heterogeneous structure
to generate all the 2.5D Green’s functions. In this paper we have updated the 2.5D structure models. That is, we extracte
twenty-three vertical slices from the 3D structure model: each slice was (nearly) perpendicular to the trench axis and was take
along the nodes of the grid that formed the fault plane. By using these new models the 2.5D Green'’s functions and 3D Green’
functions are now "consistent” with each other.

We computed Green’s tensor synthetic waveforms for 31 teleseismic and 32 strong-motion components. We used 640 GPUs
the TSUBAME supercomputer for the calculation of each strong-motion synthetics. The inferred slip distribution has large slips
near the JMA epicenter with the maximum slip of about 32 m. The amount of slips at the areas close to the trench axis is smalle
than that of the land-ward area (i.e., near the JMA epicenter). Inversion results similar to these features have been obtained |
previous study [2] but it is remarkable that our joint "seismic” inversion using 2.5D-teleseismic and 3D-strong-motion Green’s
tensor waveforms resulted in the solution with these features (i.e., land-ward large slips and trench-ward small slips). Thes
features have important implications for tsunami studies because large slips near the trench axis are expected for large tsunan
In order to verify the solution we will inspect the resolution by using simulations of inversion and the effect of the choice of the
Green’s tensor waveforms on the solutions.

[1] Okamoto and Takenaka, Earth Planets Space, 61, e17-e20, 2009.

[2] Yokota et al., Geophys. Res. Lett., 38, d0i:10.1029/2011GL050098, 2011.

[3] Takenaka and Okamoto, in Seismic Waves, Research and Analysis, ed. K. Masaki, Intech, 2012.

[4] Okamoto et al, in GPU Solutions to Multi-scale Problems in Science and Engineering, ed. D.A. Yuen et al., Chapter 24,
375-389, Springer, 2013.

[5] Okamoto et al., Seismological Society of Japan, 2013 Fall Meeting, P1-62, Yokohama, Japan, October 7, 2013.

F—U— R BT AR RS, iEGEE, GPURE, MIERIRIE
Keywords: Tohoku-Oki earthquake, rupture process, GPU computing, seismic waveforms
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Seismic velocity and attenuation tomography of the source zone of the 2011 Tohoku-ok
earthquake (Mw 9.0)

5 AME  ; Liu Xin' ; Huang Zhouchuan
ZHAO, Dapengd* ; LIU, Xin! ; HUANG, Zhouchuah

PRI - B
Tohoku University, Department of Geophysics

Detailed 3-D P and S wave velocity (Vp, Vs) and attenuation (Qp and Qs) tomography of the crust and upper mantle unde
the entire Northeast Japan arc from the Japan Trench to the Japan Sea coast is determined (Zhao et al., 2011; Huang and Zt
2013; Liu et al., 2014). The suboceanic earthquakes under the Pacific Ocean and the Japan Sea are used in this work and t
are relocated precisely using sP depth phases. Vp and Vs tomography is determined using a large number of high-quality arriv
times, whereas the Qp and Qs tomography is obtained using a large numbeéataf tneasured precisely from P and S wave
spectra of local earthquakes. Our results reveal the high-V and high-Q subducting Pacific slab, and significant low-V and low-
Q anomalies in the crust and mantle wedge under the volcanic front and the back-arc area. Large megathrust earthquakes |
>6.0) during 1900-2013 including the great 2011 Tohoku-oki earthquake (Mw 9.0) sequence are generally located in high-V anc
high-Q patches which are surrounded by low-V and low-Q anomalies in the megathrust zone. The high-V/high-Q patches in the
megathrust zone generally exhibit large coseismic slips of megathrust earthquakes and large slip deficit on the plate interface. V
think that these highV/high-Q patches represent asperities in the megathrust zone, whereas the low-V/low-Q anomalies refle
weakly coupled areas. These results suggest that structural heterogeneities in the megathrust zone control the interplate seisi
coupling and the nucleation of megathrust earthquakes.

References

Huang, Z., D. Zhao (2013) Mechanism of the 2011 Tohoku-oki earthquake (Mw 9.0) and tsunami: Insight from seismic
tomography. J. Asian Earth Sci. 70, 160-168.

Liu, X., D. Zhao, S. Li (2014) Seismic attenuation tomography of the Northeast Japan arc: Insight into the 2011 Tohoku
earthquake (Mw 9.0) and subduction dynamics. J. Geophys. Res. 119, doi:10.1002/2013JB010591.

Zhao, D., Z. Huang, N. Umino, A. Hasegawa, H. Kanamori (2011) Structural heterogeneity in the megathrust zone and
mechanism of the 2011 Tohoku-oki earthquake (Mw 9.0). Geophys. Res. Lett. 38, L17308.

F—U— R HE, A5 7, ik
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A Study on Seismicity before and after the Tohoku Earthquake around its Southern Bounc
ary Using Dense OBS Array Data

s =2 o S B REEUHER L L FIEA L HEF SER 2 PRk ER 3 R 5 R (ke A1l o
NAKATANI, Yukihiro 1* ; MOCHIZUKI, Kimihiro ! ; SHINOHARA, Masanab; YAMADA, Tomoaki! ; HINO, Ryot& ; ITO,
Yoshihiro® ; MURAI, Yoshio* ; SATO, Toshinort

VU EHERIZET, 2 BAURSASEE R AERIZET, ® s ARI S ZErT, ¢ JLE 2R A SR, ° T HERY
REEGEPEART SR

IEarthquake Research Institute, The University of ToRyoternational Research Institute of Disaster Science, Tohoku Univer-
sity, ®Disaster Prevention Research Institute, Kyoto UniveréiBraduate School of Science, Hokkaido Universi@raduate
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AR I 20114 SR b S ACE N E O BRI R IR « R ARE « tEAAT L7 OJEHR ML E
LTHEL, N5 OM BRGSO MEES & ORGZIRET S 2 Lk, EFICEETHS, LHL, REEN5
i < BN TR FEHRE T — 2 P CRIEEI E KR TR LR TES., I REMEEE>TW5, T CH
FLxB0ON, WHRE FAHLOWHEERNT— 2 Th 5, AT, R CHIbMIEOR A2 S SHAMICE
i & NI EHERT (OBS) 7 LA 77— X2 2 VT, SALMHIEER T IC 381 % RIKIEME D O HIEETE#) 2 #EE LTz,

BT — 2, HIEMHIE ORI VIR BB OMEN SN T, BHMICITDbN TV P/S i ER
OFEEHNIEIHD THEETH 5, X DI/ A AREWHEREE OB %21 7z SINFLO/NE W OBS7— X 7%, st
HBEZROME LNIVOEWVIRIL TS 5 1T, /A XK UTENDERN G T — 2R TFENLETH 5, £ T T,
WEZ B LEE T3V F— iz RD 2Ny 7T aY 72 3 Vi (BPIE) & OBST— XM Lz, Bk
FHEFIEZ, TIERSREEZ/MERIC B L, KRBT TO PIEGERZEIE L, CORE. SHRERORSE N Foi:
BT, BHEOHERERERSRZ SR U OB =200 PIGEEREZ R Uz, TOERFE FPET )V 2 —0E L
TRl RNa—TEE e D, B - Z/NERTOY TS AlREE L, FORKMENDEREZ RS, T
THEE AT L— ’MEREZIGELTWS, —HOY Y75 2 Af@Hrc. STALTA 7))V 3V XL zHAEbES T L
IC& 5T, FHERRORDDEZA XY FEREDM IS Uiz,

HEE U T2 B R D24 - FEZIC DWW TIE, AW TR IZER L BEHIOGRRT—tbEBR DTN, &5 SIN
BLUBEES ZEZ THERE UTZIHERERO AR Y MEEEZ AW T A 2T % 2 & T, EEMHhDERE
FNCHAEE o7z ZDRER. 7 LA D SE 10km AN OFiPH Tl T rlfETH 5 T & Z2hifil LTz,

BoNEERGANS., FTHEBOAEESBENH DA A=V T2 1510, TOFR. HAtihhEni1% CHiEEREH
JERITTERIC T o Te I & KERZBILD RS NN E WD D T W h > Tee TEFL UT-REEIE. TEAAT LD
R ICAIE U, A OHETREIARAT ISR & BENEZE RN Th o7z SHIT. 7 LA M iiE 3 5 G R A ST
FhaEE S, LB O FRARERE D EJEICAIE LT\, —/7. AKERTH 52D 5 3 HEIEEIN IR At & 17
L, THUKIEEREHRE CHL D & x> HIEEEIIRERE £ & MG L Tz, & SICAEBEZOMEES) O
WMz > 75 0 AN SRS & ThBHAATZHLEI TIIAEREZD b IR KREFRERTE TR, &A
RERERICTNS OMBEIERHMNERIL LIz EZ 5N, HILMEOEZBFIEKFR & ORIRINRB I NS,

F—T— F: BEEREST Y LA 7 — &, EEiGSH), 20114 s bih it 2E i me PR
Keywords: dense OBS array data, seismicity, the southern boundary of the 2011 Tohoku earthquake
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Large shallow slip during the 2011 Tohoku-Oki earthquake: New insights from JFAST
and high-velocity friction experiments

FCSR TERHR b A R gk 32 L SE BN 2 ; Mori Jame$ ; 1 #fi 3
UJIIE, Kohtard* ; TANAKA, Hanaé' ; SAITO, Tsubash; TSUTSUMI, Akito? ; MORI, Jame$ ; KAMEDA, Jun®
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TNETTL— MEAWERSIE, BEEHH, BAZZNUIEEZT, HIBHEEOMNEC DI WEKTH S L E X
HNTE, LHL, 20114 3 A 11 HICHEAE U 7z BB 5 AR Cld HARHEEE < O 7' L— MRS E R
50mbiED. FOMBERE 25 EET Uiz, T ORIERHEME D OKKZIHSMTT 2710, HIBRZE A
it Tb& w5 | I X% HAREKZSHEY] (Japan Trench Fast Drilling Project: JFASTN /i & N7z, HEHIORS R, i
D7 L— bR IEEER A TS RFHE L THEL TED . WiEERE O 2 BT OE S XD 5 m A Th
5T EWHEMM RSz, T L— MERWIEOK 8ENI A AT Z A M THRIREINTED ., &R LEICHT 2 A A S
ZA NOPEENTL— b ERBEORAMELIzEE &5 LTS EEZLNS, T L— MERKIEICHI 221,
i KT ASE IS IR o 7o B U T2 80T & R 28 & ARtk ISR - 7o AT U728l TR O 5z, 2D 5 bk
FHIPES T, EAMGELOOEZZM IO I F 2 > 7k EmaEt (fluidization) 1 RHEIN 2GRS BNz,
T L— MR S ERELE N R DT, m (1.3 mis BRI SRS RTiTo e e T A, INEWIEIRE R
B IERITRVEINS . O O g EEREEDMS S Nz, BINNS IAIERICRVER & LT, T L— MRRMEYE MK
BEEHE T TH R AR 24 b2 REICZT T L b, BEFEENC X 5 MIBRIRIAH 5 (Thermal Pressurization: TR} #1541
ICHEC 272 T e HEZ NS, Tz, EHIAIREESIWIO NS T IO MR 2R 29, SR OGN ISIREN LI R 7%
ZIRBED D END T eh D, EEiEORHE U TPICX O EYMENHRED X S IIRZ #- T2 EWVREE NS,
AWFFRUC KD MEIRHC HAMRED X 5 G AX 7 24 MCET T L— FMEFWIEIC BT TPAYIRINISE UL, WifE
YBERHRERDO X S IIRA TRV, 1F & A BIRHUR LICETD & OB EREZEET S T EHAHLM E 5T, THAEIL
HIFEREIC 7 L— FEERMEERSICB W TERE O 25| R LEBERNTHE LEZDND, T, KRORAHELL 78]
Wi & S2I% T O EHET NI P > TS NI ATERGE ORI HIERHC K EYEREE Lz & 2R LT 5,
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Trace element and isotope characteristics of core samples from the Japan Trench Fe
Drilling Project (JFAST)

A1 RIS o Rk 75 2 B 3 ; Mori Jamed ; Chester Frederick
ISHIKAWA, Tsuyoshi* ; MATSUOKA, Jur? ; KAMEDA, Jun® ; MORI, Jame$ ; CHESTER, Frederick

UYBREITLBRTERERS, 2 <) T — T DRy 3 JUERYE, P ER, S TR T A ARM K
LJAMSTEC,2Marine Works Japan Ltd3Hokkaido University}Kyoto University,>Texas A&M University

FEEEREEIEEEE (ODP) 5 343 X54HiiiE (JFAST: Japan Trench Fast Drilling ProjecTid, 20114EHTIbH)T
IAEPEMHIEE TIERIS R Z R WrEig b WV Uz &£ 2 5N 5 HARBEHIIC BWO CREIFAE D TN, CO019EfLTld
& LT 650 mbsf~840 mbsfd T, & 53.3 mdD I 7 ilEA I E Nz, AWFZE T, 820 mbsf{izd 7 L— T
R G, NS0T RENC OV TOMEICESD « AR OFERIC OV THRET %,

COO019EfLIC B B 5Hid, Unit 1~Unit7 ® 7 DICX7rE % (Chester etal., 2003 Unit 1~Unit 3 1& b 7L —
FOHEREYITH D, Unitd N7 L— FEFUKIE, Unit5~Unit 713 R L— FOHERMI TH %, TNHDEGEICDNT
ICP-MS %= Wiz iETc £ 98T, TIMS, MC-ICP-MSZEHWA ta Yy F UL « x4 YL« SKFEINE T 21T 5 T2

T L— MEFRWE (Unit4) OiRFHE, WIEMICIZEE O~ Ea TIEFRICH TIMCE SR TH SN, WETEM
WSR2 ENEDELICEATNS, L LEDNDL, ZRSIE0WINEAG T TE (RED, HFSTE, MU U LHIC
BOHEERRE R L, o JFASTIa VBN SEHIE NS, MR L— hofgtigEaieRiy) (Units) &, B L—
N OHEREY) (Unit 1~Unit 3) & BB X ZHMIL F2fEmcBliz R h, miFHE 7 I)VAVBERLA harF o LEDRE
FEMRRREL L B, Unit 5 OHEREYIO FICIF(ES A A bIc S IErEMHERY (Unite) 1, JEFICEticESMETTE
MR ZRL, REENZ—VCIREEZELRVY Y LEEDNRONBGERDH S, AT VF T L« 24T L - SAFENIIRER
DZHEE % Unit DR TTEHBROBH EBENTH D, SRS E X HIST 5,

JFAST 2 7 0RO 5 HH & s e R - RIS S & UL AR DRI IE KORIGEI RS O, Bt 5 A
HIEOESTHIEN R ST 0> 2)Vy oy VKT 25 ADEFEZ RS 270D FhhD 252 T N5, TL—
kB R Rl O TR - RN AR, DA > Ty R A R TH S DSDP Site 436N IC REND A X T XA
MCEOHERYI E BB L TED, RG2S & T2 REENEVWEEZIS5NS, 7 L— FEEFMIEGRE O
EA 5 AT HERE  FEHIERF OFGEIEIC DOV TR &R ZT1T 96

F—U— R R, WiES, ME R, [, I0DP
Keywords: Earthquakes, Fault rocks, Trace elements, Isotopes, IODP
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JFAST il C15 5 N7z HARE 77 L —  BESR AR ot il S o A _ _
Paleomagnetic analyses of core samples from the plate-boundary thrust obtained durir
the IODP JFAST

=& FRIH ' ; Yang Tad ; IG5 [HKEL 2 ; Kirkpatrick Jame$ ; Chester Frederick; Moore Case¥ ; Rowe Christié ; Regalla
Christin€ ; Remitti Francesca; #&H #fi 1° ; Wolfson Monicd! ; Bose Santand ; 71| [ 2 ; Toy Virginial*

MISHIMA, Toshiaki'* ; YANG, Tad® ; UJIIE, Kohtar@ ; KIRKPATRICK, Jame$ ; CHESTER, Frederick; MOORE, CaseYy
: ROWE, Christié ; REGALLA, Christiné ; REMITTI, Francesca; KAMEDA, Jun'® ; WOLFSON, Monicad' ; BOSE,
Santant? ; ISHIKAWA, Tsuyoshi® ; TOY, Virginia'*

L KB ik, 2China Earthquake Administratioh 5k, “Colorado State University,Texas A&M University,5University of
California Santa CruZ,McGill University, ®Pennsylvania State Universittniversita di Modena e Reggio Emilia larg®, ]t
K, HUniversity of New Hampshiré'?University of Calcutta}?JAMSTEC,*University of Otago

!Osaka City University?China Earthquake AdministratioAUniversity of Tsukuba?Colorado State University Texas A&M
University, SUniversity of California Santa Cruz,McGill University, ®Pennsylvania State UniversitylUniversita di Mod-
ena e Reggio Emilia largd’Hokkaido University,'!University of New Hampshirel2University of Calcutta,'>JAMSTEC,
M University of Otago

|IODP 55 343 X fiji## (Japan Trench Fast Drilling Project, JFASTYE, FhR 234 (20114F) BAbH /5 AR HE Tk
TR OBME T eFEZ 5N 5 HAMRES T 7 L— FEfEZ B <HEilnirbniz. 7 L— FESRBENETO cm
A —)VDZEREETTT B8, a7 B0 21T 7.

7" L— NS O 7 sORHE IR RS E D RGE U, AREE - BACOEEMRE D Y v — T R T S G E
D, COEREZEEGT X SICY)D HE N7z 3x3x5 en? DEF AT 7 E Wz, @HREEE I 7 HREmEE > 2 —
D 2G755/ S A Z)V— BB A AR IEH 2RI L, 80 mT F TORMEAIHHRINML & 0.5-1 cmiEbRE CORGLHIE A ED
.

ERFEASIRIMIGIIEIC K 0, 2 DO EMEER D 2D B3 T e TE. ZD S5 B—J5 (IR S1557) 1& 20-30 mTT
M NBRDTHY, &5—)7 (@ARESI8) 12 80 mT CORHHH T EMWE N> Tz, ERE IR D FhiE,
f—DHR—)LT7 Y Rk SY 0 ENTEMOAS T TIRIZER—TH -, —F, BRI RT3 X5
TR, B—AT7HNTEEMBEICL > T, BixsAhizrUTk.

RLRRES I DRI DO AR—BUZ, 71— FEEFRWIE A S 73R D cm 27— )VOZATE - [z KL TW\W5 T &

WEZEND. —J7, @RI ORI OEENE, ZRHXRBERRICESG SN ETNEHPITE, £
FERFC APV E R E N Tz & T S TN EIRIE 157 20 5 T ATREMED B %
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F'Eﬁ BRI SRR U 72 201 VFE BB AT EtiEIC K 2 2Kk EZE1E

Change of permeability caused by 2011 Tohoku earthquake detected from pore pressu
monitoring

AT T il 552 25 ik A58 2
KINOSHITA, Chihiro** ; KANO, Yasuyuk? ; ITO, Hisad

U RIREAIEEBEIEANTIERY, 2 RUES R SADS SEF e i s RS It > %2 —
!Graduate School of Science, Kyoto Unlvers?IDPRI

MBI pE S i R/KZ L ki, Wis, BWER, (LR E) TV AAIv 752k LT, HH0IERIkESE L
TENSILL BTN TS .R%ﬁ?%iﬁhﬁmﬁﬁﬁvﬂmhﬂ/ﬁ T, 20054:h 5 5z B IR RAHE LI B
TRIBRKE & SUE QBB 1TV, HIFEIC K 2 FKZB L 2N TV S, BIBR/KIEDRIEIC G BEILD 7z DI 5 iz
BHEDORT "=V DS BIEKDH % 260)73\%, 2DDRT K=V ECHER L TN5S.

20114F 3 H 11 HICHA UT= st s AP IR ORI IZ B RIEEEN B K Z 523 kmTH B I b 59, BHE K
MIBR/KIEDOID DB E Nz, THAUIEICH T ASERE I X 0 BRI OHERNME T2 &, H 5 WVIdHER)IC
Ko TOKDRIBRFZ@E D a3 <& b, HRKDNFHE LT ETHHTES. 22T, ARG A=
WA D BKEZRIC DV TGS (YIS X B RIBRKIEZ L) ZAWTHLMMCT S 2 2 HNE Lz, BBKERER
SOOHIBRIAY, HIFRZ B E OSMNERIC X D H4A 2 b 5. 1%%%M&@@ ETIERWze, THIEIC X Rk
ZMb) OFHFZMINT B LIFH LY., ZT T, HERWICXALERZIZEF—EEL RAL, HKENOREENZL LR
FR O A UISEZRd EAGE L, HIERiR OISR L. m%mrr—abgmwmx%ﬁ%mﬁn@u ibeY
gty 7 b BAYTAP-G Z{fifH Uiz, %O TaEE Lizaiid M2, 010 Thy, FHEME 1 HEEHEZ S D.
btk 0, M2, O1 ORI H LT A ErEEZ LA U, M L ADNTz. T ORRISHERZTIK)E
N EIEDIRAED B WIIMENZA L LT L 2R T 5. & 51T, RUBRIBRmIEI G & HiEOT R 2 L CHEER TR O
IKEREECR 2 RFEE 572, 2AKD S5 B 1 ARDORT R—)IUICHBWNT, AKREEMRE —E L AE L2, KELSeR IS
71 8.9 mt/s h S HIER 65.0 n/s I LT=C b 5Tz, T ORERITHIEBBICEBUKEMNRD LTz & & X —5L
TW5. FEBRRER~Y Y =F 12— FOEWIC X 2 EFTZROBKEZLOF IS OWTIHIHNS 28, 20074ICHE:
U 7zREE 1 B HIEE (M6.9) IS U CIARRD k2 AW TN 21T 72, BIIS £ TOBREMIZB X Z 112kmTH - 7z
W, HIERTE TKMILEERZ (LI ASNEh o7z, BERERETHZICEMDL 5T, AL A EAEMHIE Tk
FPLECRDEM L, AR EEHETIIZE Ui > OhZEHNS DOENO T HZL, O80T HZE L, DHER
DFEBE R, OF0iAD 4 DDIEEIIC DWW CKEHEEERZ L & DB DWW THRGEE L Tz,

F—U — R KERECE, MK, HiBkEy
Keywords: hydraulic diffusivity, pore pressure, Earth tide
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IERITY ST B IRUKEZEB Ok @ PR 5 7 ik Jeimat DL E ]

B 11 HE DR o

Enigmatic phase lead of pore pressure: 11+ years of ACORK monitoring at the frontal
decollement of Nankai Trough

E NS I e
KINOSHITA, Masataka* ; KANO, Yasuyuk?

LJAMSTEC,? U Z2BE S Z LT
1JAMSTEC,2Kyoto Univ. DPRI

200142k 112 Hich iz T, ER MmN T 7RSS HEO 7 V< & Z O EEOKIEZR . FLN TRkesi
LTW5%, 101V F7— 27 OFMUID annulusihis T, #HE T 100-900mD 6 A FiD/KHEZE=ZX—LTW\W5, ZTOH
ICHEI B LR EN TV S, IWEOHTIREEICK > TEEZ M5, HENDI % - KBRS R RHEET H T &
ARETH B P, TNFETOHHH S annulushiED compliance’d GREFE D E) KEWHIC, kS N3 EHHHE
OB EBNSRBATUER V., HEHORHEZ IEEICHEE S 5 T & DREE L R E iz,

— BRI GIRIE A DY 1LERNICRZICEF L TWS T ehVirh o e, RE-NIHZER A 7 25 L T 808D
FIETANTOENDECAH—T LICDB T EZ2FR UK, IRIELEN 0.3K 0 & KEZWVHEIPITI., RIBLED DTS & &
NP RLITENS (RAK 457 ) (A) B, RIEED 0.2 K0 /NS WEIPH T, RIELED—E D F A HRA
I 795 Rk 40° ) (B)o —/5 1173 TIEBE L TE(EA D72 <, 808D & 5 AEEE FHEMIE R S Niah o7z, Ak,
808ACORKIC IR E NI ISEICIE. AN ALDEKEZ 2FEOEH A L BHEENS ENET 5. 8 A HE
T BIREBICBOTIEBARENTWVA EEZEZNESHIATEZS TH S, Fr RV Xk-oTld, 28 B OmEkic A S
HTNEDEHBH, THUIMEDLDEKT A DIRIEDPRKEZNVEE THATHEEZNIFHHATES1ZA9,

ADAHZZLE LT, AnnulusEBmic i< LAY L C annulusziéh % C & T, ACORK ¥ A7 LIZHd B gD
AT IA TV ALEDEAD, FIIGKELBERD A U, fEHOENEZEDRE L2720, LRIRTE%, A7V —
YOEID DI T ENTWLIRRE] 2EET 5,

— /i BDANZAXLIZ#TH%, Wang and Davis (199D NI L EEETE 7V TIE T UF ERE RN TZ4ET
BT TER K TERTY OBERE LAY EAHEMZIEREZ L TBO . MR TRIE 2R T E RV, LK
MHBICA—T > &> T3 808LICKE DR TH B T eh b, LUENDTr— V7 7% U iR ENC X % 2
ENEENE LNAWA, HMAIEECER T, AT EOMH =323 k& AAitiEN (330° ) LiRIEL 0.1 %3
HY 2 LIETERY,, CSGHHDEMGMNGFICKD, MDOBHSGE DHAGHLE THERMT EOMRITHERT > TS
DOhE LN,

F—"7— R: Nankl Trough, ACORK, ODP
Keywords: Nankai Trough, ACORK, ODP
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20044F - BRI HetT U 72 F-netid; \/L&”ﬂ% 5D RN

The increase in missing waveform images of the F-net seismographs preceding the 20(
off Kii peninsula earthquake

K TR 1
SUE, Yoshiki*

LAifEs L
INo institution affiliation

1 1FC®IC

JEH RN F-netld, HUEERT STS-1BK T 24, 73BIALKIC K O ES NS B TH 2. HIEEF O )5 Y]
13 120 (STS-2)& b B BRI ZHEZ % C }:b\tﬂﬂé%. F-netDHR— LR— I CRRERIEEGED R E N TE
D, EROAEBMTOME L L TRAMOIREINRE SN TVS CR, 2010.

2. fiRthi

HEOEEGOR B EH 2R OIFHIR I ORENZE L TWEFHICKSD. Z T T F-netDBEPRIIZIANTZ. B
K2R HRIE 2DH%.

a. Rl7— 2158 © Bl 5 B E TOXRMZRTANXERTH D, RAUOHHERENS. —7, HROEHIEIA
EMTH 5.

b. G ERO KA - EEE R OMFEEIC THREL ] AVRENS. ik 1 H (Daily plot) H2U i 1 F#E
(Hourly plot ZBITAEGZ/RT EHNEINS. RAOHEAIIRINEZWVD, BEHEEHBICEREZINS.

CDH B NEGHIZERO KM ICBEL Tid, 20114F AT AR AT O SO I B9 2 S W A E
TW3% CR, 2013. ZZCTHREIMHEN S 7205 E LT, 20044 9 H 5 HICHAEDTEME (M7.4) ORMZEFHNX
To. BURIICIE, 20044E 6 H 1 HX D [EE 9 H 10 HE TOMZ 3 7 HMOKRM) | —ESERR & oM (HUAE
BFHEZR) IChiE T 2 B RO EG (Daily plot) DRz HIN7z.

3. AR

VISR Z /R T . REOJLE 1.5 7 HLIAGICH Tz % 20044 6 H — 7 HaiEORAEHFEE 1| TIZIE—EDIKET
Hote. 7 ABVLBRE RAE DL E DD - Tz,

AE 6 HNU S5 Hilid 8 H 30 HB XU 31 HICKEAEIIND D, ZNZH/UNmEERI X UHETEHR LIRAND -
7z

AEHTHD 9 A 4 FNIZPUEAD S SUNS U TratlE s 7> T2 Rl b -7z (K2).

ARER, KRNI LIHH L 2.

RMDJEIAIZ, network troublels X U electric power supply troub® A TH - 7z.

A, i

ARRBITHEERY T F-neil e I E{GORPMNIE Z 2. T ORE, RIANGEIFEICIRE S N9 EZFE Uz S AW I N
%. TS 201 VEFIEH R EEMHIEICE RS NTHETH D, KHIERIC—RMICA SN2 BHENE LNVER.
AR ENDE S 7 OEAMEBOBICIE, AREITRT &5 7% F-netBlll S ORHNEI TS ehH5hE L
Nz,

BRURANRIED, REONZ 157 Ao 7H 23H— 25 HICHEAE L (K1) . COBHKRIE 201 14F ST AT
MHIERTICE R 5N, FnetlDANLZEE DHKZ/RTEONE LK.

RHERTO RO, FAE U IR EOEED F-netDFFRMEZIEEZ 724 EHENI L T 5. network troublels K U
electric power supply troublg, ChZ2/RIIEETH2NEHMNZV. EREEEENE Hi-net TIZZ D &K 5 RHRIER
SRRV, THUSEREEGEE (EEEH=18) X0 BEAMIRINCKIG UGN EHEHIT 5.

HIEE - B S A7 L  DONETICBW T SEMRILE NS LA, F-netEltIPmiBIC & RS %030k
BN CRBEIDFAET 208 LR,

RINBH A O BB B2 282 /R L TEY, ZTOHBRERIIFEEMZEORK (7 =F2—F) LHET S
M LNz,

AEE
B SR AR D F-net@BllIMED 7 — X 2 S TIHE L Lie. iU UEHEL .

1/2



Japan Geoscience Union Meeting 2014 (0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)

©2014. Japan Geoscience Union. All Rights Reserved. Jgg;;gime
Union
SSS30-11 B AA VRV K4 H 28 H 14:15-14:30
Sk

AKFk, 2010 F-netDiEfEiEmiGIC BN E N2 ERIRIRE) (Z20D 1), HAME 22 TR%E, D31-12
KI5, 2013 201 1S LH G ACEREMHIEEIC el T U Tz F-net eI li{&R 0O RAIEE N, JpGU2013, S-SS30-PO1.

F—"T— R: F-net, Ik, HEEM, R, dikiior, mig s>~
Keywords: F-net, broadband, seismograph network, long period, waveform, Nankai trough
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fg{ﬁiﬁ%g~mﬁﬁﬁiﬁ T T RO TR R AT ¢ PUE O RSE AR ARSI
e

Heat flg\7v distribution along the Nankai Trough: Influence of the structure of the Shikoku
Basin oceanic crust

(LSF G s T (s b 2k 50 2 e R 3
YAMANO, Makoto'* ; KAWADA, Yoshifumi! ; GOTO, Shusakti; HAMAMOTO, Hideki?

U RRUR A HEITSET, 2 PESERANAR GRS, 3 B RIRERRP AR o 2 —
IEarthg. Res. Inst., Univ. Toky8Geol. Surv. Japan, AISPCenter Environ. Sci. Saitama

R T 71BN TIHRAL T ¢+ VE VBT L— b (UEER) FESOREREZ. 7' L— MEFLL O EREE
YT HELEDO—-DTHD, HEFRERICHE I 2SI AW « (L2HBRICGEERZ T T, Ml T 7ETHIIE N
LR RIE. CTOMMMAL T L— FOIREHEE KT % L EZ BNS, CTNE TOREFIIZ. B SMIREE /5
(A% 135~136/E(\30) Tld b T 7IKICHBUT 2 BURENBEFERICLENTEREICEHVOIIH L, 2085 (B T
WERICIZIFZIGCETH B T 2R LTS, BREMNELT 251, 194448 RGiEHE & 19464F R EE D
BRI . E2PEMOHIETEEIA K EX BT 2MHETH O, HIFEFARFE LIRSS & OBEZ/RE LT\ 5,

ZDX D IEBRED OB S HDOZbEFH L AN, ZORRNEMRIAT 2 2B E L T, 2011~20134FIciE G
S ~PUEM ORI b T 7K TR ENE 2 M Lz, FHCEANGNSRE LD, NI 7RO SRR ETE O
EICER T 2t (FFE 136 D), @EOME T —2ZNZ LWHEE D I T ETH S, UKD, EHilgh> 7
JEK TRt 39 mDF Tz 7 HIEMENME DN, BURBEDHOZ(LZIAMRICHEZ 2 T DN TE T, mEWELRZ(LZ/RT DITHRF
136/ Hx GilifR /5) TH O, 136/F K D P TIHBEFERICLENTHRFICHE S, 5D EAKEL (130~250 mW/nt)
DICH L, 136EDHTIHIESDEH/NE L, HicHh > TR S (50 km TH 200H 5% 100 mWint & TZ
B)o —J7. 1345E(HEX DT, BRICEDIEEDEANEY, T T TRIBEEBNEICHN > THLESEH, Th
WL LIz BGRE O AN RSN, BRI (133.5-134/%) TIIFERICH UL THEREICEWVE (~130 mWint) Z/R9,

DT TEOBFREDICIE, ILRATPUEREEHEEHERORE & OXENRD N5, Hkk 134.5~136Z( L (8
Fif~WiEE ) OEBARE TIX S DENRE VL, PUEERILAAKIAOILH — I /7 O TR E Nz
WKHiz%, TOHRMLTTERMDIXSDEINIVE T A, HEHHDOIEKTERENTZH D TH S, miEOEMDLE
FUHE (~136/8) Tld. MEHROE I DABHIE L RWHICZ(LT 5 eV NTWS, —f. EFAM kS 7 EDS
BURBRIC DWW T, TEARAA TR FERODE/KIE NS 1) % BIBRIGIAIEER DY, s & BVR S RINICHE LT h S
TEZEIAT S LV ETFIVMEREIN TS (Spinelliand Wang, 2008 S E2EHETEZ S &, MMEERDIEK
FIAZARIC X 2 WG Tl R O BKRIEENZL L THE D . ZNDRIAEROMEE DS Z— 2V OENEE T, B
MENHOEZETE LTS EHENTZ T N TE S, MARIEERIC X250 5 ORREIZ, 7 L— MR bEzm
HT2EExTHHM5. NI 7T ERREORG S MOZE(bIE, HERERFOREMEDOZILEWNIST S LEEZENS,

F—U—F: i b7 7, B, BIBRTRIR, e, RS, B R
Keywords: Nankai Trough, heat flow, pore fluid, oceanic crust, temperature structure, seismogenic zone
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AR A 503 2 F A T % B 0 O B R D FIFT 4 : NanTroSEIZE
Site COO02= WL ATRAERHHI T — 2 &5 Dfill# . .
Reevaluation of temperature at the updip limit of locked portion of Nankai megasplay,
inferred from IODP Site C0002 tem

R ZEFE 1 KT 168 2 K JE—BR 3 ARRFBHI 3 BF IEE L S A L, RP w0 1 B fE#L 1 ; Moe Kyaw
Thut

SUGIHARA, Takamitsti* ; KINOSHITA, Masataka ; ARAKI, Eiichiro® ; KIMURA, Toshinor ; KYO, Masanort ; NAMBA,
Yasuhird ; KIDO, Yukari' ; SANADA, Yoshinori' ; MOE, Kyaw thi

LBrER IR RS MRS R A 2 > 2 —, 2 WEr R SE ARSI O WSR3 VBRI SE A A A - B
SHfZs Sy 7 b
LCDEX/JAMSTEC,2KCC/JAMSTEC,* DONET/JAMSTEC

Temperature near the updip limit of the locked zone still has large uncertainties due to lack of knowledge about thermal anc
hydrological properties at depth.

In 2010, the first Long-Term Borehole Monitoring System was deployed at "900 m below sea floor (mbsf) above the updip
limit of seismogenic fault zone in the Nankai Trough off Kumano (Site C0002).Four temperature records show that the effect
of drilling diminished in less than 2 years and they all reached thermal equilibrium by 2012. From in-situ temperatures and
thermal conductivities measured on core samples, the temperature and heat flow at 900 mbsf are determin€daasiH69a
mW/m2, respectively. This heat flow value is in excellent agreement with that from shallow borehole temperature corrected for
rapid sedimentation in the Kumano Basin. We use these values to constrain the temperature below 900 mbsf to the mega-spl
and plate boundary fault zones.

To extrapolate temperature downward, we use LWD bit resistivity data as a proxy for porosity and the thermal conductivity
is modeled from this porosity using a geometrical mean model. Upon integration by the 1-D thermal conduction we included
the radioactive heat and frictional heat production. Estimated temperature at the megasplay ranges between 182 to 149
depending on thermal conductivities and radioactive heat. It is significantly higher, by upgGo #@n previous 2-D numerical
model predictions that can account for the heat flow across the deformation front. The discrepancy may be explained either b
increasing the effective frictional coefficients along the fault zones or by introducing a lateral fluid flow along the permeable
layers somewhere in the sedimentary layer. Revision of 2-D simulation by introducing our new boundary conditions will also be
useful. Ultimately, reaching the megasplay fault and in-situ temperature measurement in the drilled hole is required to understan
seismogenesis in the Nankai subduction zone.

F—U— R HEFEAE, Wi b 2 7, BORI UK, TREEAE, A8 o BRI T, feifg b 5 7 R A e R
Keywords: Seismogenic zone, Nankai Trough, Megasplay fault, Thermal regime, IODP, NanTroSEIZE
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|IODP Expedition 34§ H#E(5 IIANERNDFEERES T A U —HHl] - Rl22hs S
Preliminary Scientific Results of IODP Expedition 348: Ultra-deep Riser Drilling into the
Nankai Accretionary Prism

[l SLPE 1+ ; Tobin Harold ; Saffer Demiaf ; Toczko Seah; i #5251 ; Af# /T 1 ; Expedition 348%fihiifze# ©
HIROSE, Takehird* ; TOBIN, Harold ; SAFFER, Demiaf; TOCZKO, Seah ; MAEDA, Lena' ; KUBO, Yusuke ; EXPE-
DITION 348, Scientist$

U HEPERTZEBHFERERE, 2University of Wisconsin-MadisorPennsylvania State University, T-3# k%%, 5 B 515, SIODP Ex-
pedition 348

LJAMSTEC,?University of Wisconsin-MadisoriPennsylvania State UniversityChiba University,° The university of Tokyo,
510ODP Expedition 348

The Nankai Trough Seismogenic Zone Experiment (NanTroSEIZE) is a multi-disciplinary scientific project designed to in-
vestigate fault mechanics and seismogenesis along subduction megathrusts through seismic imaging, direct sampling, in si
measurements, and long-term monitoring in conjunction with laboratory and numerical modeling studies. International Ocear
Discovery Program (IODP) Expedition 348, the latest advance of the NanTroSEIZE project, started on 13 September 2013 an
was completed on 29 January 2014. During Expedition 348, the drilling v€égklu advanced the ultra-deep riser hole at Site
C0002, located 80 km offshore of the Kii Peninsula, from a depth of 860 meters below sea floor (mbsf) to 3058.5 mbsf, the world
record for the deepest scientific ocean drilling, and cased it for future deepening. The drilling operation successfully obtainec
data on formation physical properties from logging while drilling (LWD) tools, as well as from lithological analyses of cuttings
and core from the interior of the active accretionary prism at the Nankai Trough. IODP Site C0002 is the currently only borehole
to access the deep interior of an active convergent margin.

Preliminary scientific results of Expedition 348 include:

(1) Fine-grained turbiditic mudstones with coarser silty and sandy interbeds, exhibiting steep dips (between "60 and 90 de
grees) are predominant in the prism down to “3000 mbsf. The biostratigraphic age of the sediments in the lowermost part of th
hole is thought to be 9-11 Ma, with an assumed age of accretion of 3-5 Ma.

(2) Slickenlined surfaces, deformation bands and mineral veins are present throughout the drilled interval, while well-develope
scaly clay fabrics are increasingly observed below 2200 mbsf. A substantial fault zone with well-developed foliation was suc-
cessfully cored from the deep interior of the prism at 2205 mbsf.

(3) Porosity generally decreases from "60% to "20% from the seafloor to 3000 mbsf. However, physical properties including
grain density, electrical conductivity and P-wave velocity suggest fairly homogeneous properties in the interior of the prism be-
tween “2000 and 3000 mbsf.

(4) Drilling mud gas analysis during the riser drilling indicates that a source of hydrocarbon gas shifts from microbial origin
to thermogenic at around 1700-2300 mbsf.

Lithological and structural characterizations, the style of deformation, and downhole physical properties all indicate a complex
structural evolution and will provide unprecedented insights into the mechanical state and behavior of the prism at depth.

F—"7— K: IODP, NanTroSEIZE, Nankai Trough, accretionary prism
Keywords: IODP, NanTroSEIZE, Nankai Trough, accretionary prism
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ER IS RER - IRERIC 3503 B BEEEREA L N L lREYID T = 2 eh b OHEE
Levels of frictional heat along deep to shallow parts of the megasplay fault : a Ramar
spectroscopic analyses of CM

mIE Ftet oy BEEY PTRH 2 AR AR 2
MUKOYOSHI, Hideki'* : HIRONO, Tetsurd ; MASUMOTO, Hirokaz¢

L ERGHRAEE « eEREAEMT, 2 RBORE AR ABEE A TR i U BRR A
IFaculty of Education and Integrated Arts and Sciences, WASEDA Univet&igpartment of Earth and Space Science, Grad-
uate School of Science, Osaka University

BEOT L— MEREEB K CE R IERTEIC BN T, ED XS WL (thermal pressurization, melt lubrication
) DEEKREL 5 20 ZRRT 5 72 dIciE, (LA ERDENTEOGED SEAIC W T2 B BEEFEEA L )L DRl AMhh T &
HEWThHb. TTT, AT, WETF 2,555 kmTEKRE Nzt B R IGRTE (PUEREIEESIY G+ HAfL 7w b4
TIo—=r VARG A L) LK T 1-4 km TR E NI KBIBSYINTE (BFREETLRIERD ZR5e U, JERmMERc X
LMNETAEEISICINZ, WBICEENSKEMDT < i tothizRi Lz, REMOD FREEZIE, BT L
TARAWINCZILT 3720, REEREEBIRICKMT 2703 bab EAHREENS. Fiz, BECXZREYD
TRV ANRY MIVOZA b2 RERINCTHES 5728, N5 OWiEEFHOREE D S HEL L 2 kB B 2 Bi&EREE NI
U B hnERGER 2 Lt U 7z (FRELEE 20 Kimin).

ZORER, WWTEICEENZKENDT <Y AT MU, 400~600CONBAFKER TR DNz AT MVICHIL T
WA EMERE N, ThUE, METEDNTOX S GEinzBRE LI L 2EKT 5 THAS. HL, 1BDIES BkiE
WIREYI D) TREEZCE B R 52 5 5 T e TRINS 2, INEIE: & i TEIMBO RN AR THA 5.

F—"T— R AL BRI IS E, hiEAF2ER

Keywords: ancient megasplay fault, heating experiment

1/1



Japan Geoscience Union Meeting 2014 /0 d ;

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

SSS30-16 B AA VR —)b FFfd:4 A 28 H 15:30-15:45

AR L— F OHE LA BRI O & 7' X > N e — il 2 7 Ofil—
Upper plate geology controls the rupture area segmentation -A case study of the Nankz

Trough

ARF 2 1 REAC 22 2 R AR 3 I RS 4 IR B @ R L R B
KIMURA, Gaku'* ; HASHIMOTO, Yoshitakd ; KITAMURA, Yujin 3 ; YAMAGUCHI, Asuka® ; HAMAHASHI, Mari® ;
KOGE, Hiroaki ; MORITA, Sumitd®

VHRURA, 2 SRR, 3 VISR, 4 R AR SRS, © PESERN AR i 2
IDept. Earth and Planetary Science, The University of ToRymchi University, *Kagoshima University:Atmosphere and
Ocean Research Institute, The University of Tol3@IST

What controls the earthquake rupture area of megathrust is one of the most fundamental questions in geodynamic research
subduction zone. In the case of the Nankai Trough, Japan, three major controlling factors have proposed so far, surface topo
raphy of the subducting plate like seamount, locally strong rigidity of upper plate due to igneous rock composition, andfriction
property of the plate boundary megathrust including abnormal pore fluid pressure distribution. Such controlling factors are ap
plicable to other subduction zone in general. For example, the topographic high like seamount is proposed to control the locatio
of asperity due to stronger coupling. The topographic-high worked as an asperity contacts with upper plate and rupture could b
propagated when the contact breaks. The topographic-high also works as a barrier in the difficult case to be broken. From tf
geological point of view, plate boundary megathrust in the seismogenic zone must be composed of fault rock in brittle regime
because of its temperature range from “160o “350°C, which is cooler than the temperature for the plastic deformation of
quarts, feldspar and other rock forming minerals of oceanic crust except for clayey phyllosilicates. In this temperature range
tectonic melange like fault rock with highly pressurized interstitial fluid is expected. Seismic observation showing a reflector
with intensive amplitude of negative reflection coefficient suggests a plate boundary fault layer with abnormal fluid pressure. The
friction behavior of the fault rock and pore fluid effect is a recent main concern in the subduction zone. The third factor is the me-
chanical property of the upper plate for the plate boundary megathrust in subduction zone. It is used to treat that the upper pla
is a mechanical uniform media saving the elastic energy for theseismic slip along the megathrust. The mechanical property of th
upper plate changes for a geological long time scale due to the growth of accretionary prism or tectonic erosion. In addition tc
such subduction mode of accretion vs erosion, some peculiar tectonic events (e.g. change in convergent direction, some obsta
collision, spreading ridge collision and rapid magmatic accretion etc.) modify the mechanical property of the upper plate and
its heterogeneity in space. In the case of the Nankai Trough, a pultonic body is situated beneath the place of epicenter and
suggested to have been functioned as an asperitiy of 1944 Tonankai and 1946Nankaido Earthquakes. We examined the on-le
geology of the Shikoku island and the Kii Peninsula, SW Japan, basement structure and composition beneath the forearcKumal
Basin on the basis of recent results of ocean drilling by IODP (Integrated Ocean Drilling Project) and other investigations to infer
the geologic composition of the upper plate. As a result we conclude that the key geologic event was middle to late Miocene
episodic and rapid growth of forearc crust, mainly due to the magmatic intrusion and extrusion. This event was casued by th
eastward migration of the T-T-T triple junction. Such ancient event now controls therupture area of the great earthquake in the
subduction zone.
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[Pl b2 7 [REBHER gt 70 Y 2 7 k| ADEEEEE KRR E OB R,
The research project on the extended Nankai seismogenic zones towards disaster mitig
tion of the mega-thrust earthquakes

SBH AT WA ER 2 IR 22 8
KANEDA, Yoshiyuki'* ; FUKUWA, Nobud® ; FURUMURA, Takashi

LRI BAREREAE, 2 il R, 3 U
1Japan Agency for Marine-Earth Science and Technoliggigoya University? The University of Tokyo

The recurrence of Nankai trough mega thrust earthquakes and tsunamis are the very severe problem to Japan. Therefo
MEXT of Japanese government has implemented the research project during a period from FY2008 to 2012 to evaluate seism
linkage around the Nanakai trough mega thrust earthquake seismogenic zones. We have obtained many significant scienti
results, such as the extended seismogenic zone, in this previous research project. In the 2013 fiscal year, a new project launct
aiming mitigation of disaster caused by the Nankai trough earthquakes in the extended seismogenic zone. This new project
composed of three research fields which are the disaster mitigation research filed, observational research filed and the simulati
research field. According to lessons learned from the 2011 East Japan Earthquake, the disaster mitigation research filed are p
gressing 5 sub-themes which are precise seismic hazard estimation, providing research results to local government/commun
for disaster measures, investigating recovery and revival methodologies based on social environmental changes, and construct
redundant hazard information database. The observational research field reveals structures of crust and plate, seismicity, a
historical tsunami events in the Nankai trough. In the simulation research field, investigations will be conducted for recurrence
cycle simulation of mega thrust earthquakes, data assimilation method that improves reliability of the simulation, seismic anc
tsunami wave simulations for disaster mitigation. We must surely progress each sub-theme at the beginning and finally integrat
them for disaster mitigation around the extended Nankai trough sesimogenic zones. In this talk, we will introduce the outline of
new project and the present progress.

Keywords: Nankai trough seismogenic zone, Seismic linkage, Disaster mitigation
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INEIR AT T DILFHRIAFFE >V B IVFTTR _
Ogasawara Bending Slab and Mantle Convection

HiZE (ZH
NIITSUMA, Nobuaki'*

LRI RS HER R 22 B

lInst. GeoSciences, Shizuoka Univ.

INEIEHRIE D DIRFAT/ NG IR AT T 2USHEE R L, 2L TW0Wa. LA L, 201345 H 14 H M7.3 %% 619km
DXV 7 F USRI, BT 19984 2 A 7 H M6.4 & 552km D/ NG S EHE O E R SNSRIV T
D, NEFREZASTHEODAREBERUEEFFE LY RV FEE TILARAATWAZ B RLTWVAS.

R CHL IR E NIRRT T L— ME, HARSEICI > TILHRAR, B~ MVERIGELTWS.
L—bhDRICHETEZRY MVEEHTEZAS L, BRI TIEI T L— MERDEEDICIY MV EL, HARY)
B TIEILAIAATZ Y FIVISERNC IR S, <2 FIVEDOEFIREZ R DX, @RIEILHIAFRT > b bZz i K
ANBHREEET Y MVAHRDARETH B.

AT TEDMRIE Uz E F B~ MVEICEREST S &, AT 7 FEAS FE~ Y MV EERICHET S, Ei<x Y -
IWNTRAZ 7 EENRBIIREDT, AT 7 EHE T~ MUAMERE TES, T~ > bV EmIcZEOZIRET T
L— N#EE WS ICEEIT 5. OMEREAND D AT T BENE, RsR KOKTHET L — ME#ZZ 2 52 MLt
RICEBERREZHEHS>THZTHAS.

INEFIEZ S T OO A 7 & FELOARER U TiRAIATS A, ZEE 410k CFHE{E T %728, [ELFIRE
HhD F FWAAL/INEIR AT T & ORI AT T OREKNFET 2139 THSD. ORI T 20134 11 A2 5
W Uz, T OREGEER TR C 2 B DOFREMMIE, WMAAKEXONEZETELL TWV5.

F—T— R /NGRS T, BLOFRER, <> BV, B~ > RV R, P2 BEA
Keywords: Ogasawara Slab, Concentric Bending, Mantle Convection, Upper Mantle Bottom, Nishinoshima Eruption
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PR - PEI S N T B HERAE A = AL
Rectified tidal loading: Control on earthquakes manifested by deep tremors

FRH I e 2
IDE, Satoshi* ; TANAKA, Yoshiyuki?

VEEURSER B RIIFER, 2 BGOSR ZE AT
! Deptartment of Earth and Planetary Science, University of Tokzarthquake Research Institute, University of Tokyo

HIEIE 7 L— MEBNC & > THE B, 47 L— Ml i L T0 2000 T LEBB M THEL, OREAND
FHD D EGZBHON, FHATHRE NEIMIITH 5, H5MIDY 5 A X —DREL— MMIBIE N5 Y%
(LI Hets LT B, TEDBIEN S, 7 L— MERIC B B HIERIFHOI) & 3} D OIHIBEIEEN NS,
C ORRBRIGTER & BEARIRIC & - Ci2s O RO BMENEINE A O EREICHIITE B, RII % W06 12 LI I
BN X > CEIRILE N, IS IRIEO DT DR EL L ARABHTES TR X B AT— R v TOZAEHHIT C
LR B, COZLEE BICERHOMEEEIIC BT 20 LR, EEICHEZE 504 B0 HHEEE) L iy 02
(LML CHD . & BICifiZ: 100042 EOFEHIEEOF I & & BIFG LTV % ATREMERS L,

T — R HED, WY, ST, X 0— X)) v 7, ), R

Keywords: tremor, tide, rectification, slow slip, seismicity, Nankai earthquakes
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LHABHCOT L— ST B i A EFL
Structural mechanics model of plate-interface fracture at subduction zones

UNEED
EGUCHI, Takad*

VBRI B AR

!National Defense Academy, Japan

There are unidentified and unveiled properties concerning the physical process of greater inter-plate earthquakes at subdt
tion zones. We, here, present a stochastic fracture model of the plate-interface with dynamic discrete interaction blocks. Th
stochastic treatment in this study is mainly based on structural mechanics. Here, in the four-dimensional point of view, regarde
as significant long-wavelength components of the mechanical inter-plate coupling, we assign several discrete lattice-like block
being connected each other on a hypothesized plate boundary system. The representative mechanical interaction vector (or t
sor) for each discrete block should be variable on the plate boundary system. The total number of the discrete blocks and the
nesting pattern should also vary with time during the long-term subduction process with intermittent greater seismic events.

Hereafter, we treat the inter-plate coupling at discrete blocks, using parameters such as failure prgBabilapd safe
probability (Pss)of the total system of the plate boundary. HePsf + Pss = 1

The system fracture for the case of parallel connecting blocks is defined as the breakdown of all parallel blocks. Whereas, fo
the case of a series connecting block system, the system fracture is defined as the failure of one of the series block, or more. T
system failure probability of a simple mechanical system being coupled in pa¥abdcks is given as a product @fi) from
i=1toi=N. Here,p(i) is the failure probability of thé-th block of the system. For the case of a mechanical system connected
in seriesN blocks, the system safe probability becomes a produgtlgh(i)} from i=1 to i=N. For a mechanical system
composed of both parallel and series blocks, the system failure probability and system safe probability can be estimated with th
above definition. Then, we assume that the inter-plate shear coupling of the plate-interface progresses only at discrete blocks
brittle fracture.

We consider two different configuration models for a two-by-four mateix4) system of discrete coupling blocks, consist of
four columns in the trench-parallel direction and two rows of deep side and a shallow side in the dip direction, as follows.

Configuration modeA is a series-connected system of both the shallower parallel-connected column blocks and the deepel
parallel-connected ones.

Configuration modeB is a parallel-connected system of the four columns of the shallower and deeper rows being directly
series-connected in the dip direction.

By setting the failure probability(i,j), of (i,j)-th block, we can estimate the system failure probab{iRgf) and system safe
probability (Pss)for the configuration modelsA and B. For the configuration modeld and B, the system safe probability,
Pss(A)and Pss(B)can be obtained. In the case of p(i,j) less than 0.5 for all blodeks(A)becomes larger thafiss(B) indicat-
ing that the configuration moddl is safer than the modé&. When the representative pattern of the inter-plate coupling changes
from the configuration moded to B, or vice versa, we should carefully estimate the system probabilities.

We also demonstrated the detailed hypothetical expression form of p(i,j) by considering the effect of preceding larger seismi
ruptures at blocks and the subsequent healing process, etc.

F—T— R iLdAFIas, 7 L— FEHECER, G177, ROBIERESR, ROL 2R
Keywords: subduction zone, inter-plate coupling, structural mechanics, system failure probability, system safe probability
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L FIA P 351 B HIEEFEEH & Fijl e D B AR
Seismicity rate variations in subduction zones related to forearc topography

PO AE b R L
NISHIKAWA, Tomoaki'* ; IDE, Satoshi

DG UR A RIS R BRER R B2 B
!Department of Earth and Planetary Science, University of Tokyo

IR OTEFASH OHETEENC I, HERAEFRRAMEY 7 D ERL R HBOTGEVDD %, TOX S SHIETS
FOEWVIEZNZTNDOUHIARG D T L— MAGHHER, AL T L—FDIFNEEICK > THIFENTE Iz, &<
ICHIEEFEARUE, Ide (2013)iC & © 7 L — MHEEE & DLFIBIGED RIS N TV 5, THUIHIEEN T L — FDEAICK
W9 2T eaEEZNIHREMEZRTDH S,

ZD—). hFAP; FBREMERE AR T2 EELERTH S, TNETOHEERDCT 7 =7 ZOWZTIE,
HERGIIOHIE A 7 L — b EER OO RIBRIRAT & & OEEERHE L BRI 2 2 RSN T3, cocehs,
ROV I AIE D RTHRHIIE DENE L FRATM T & OEEBFFEOE N Z KL TV EEZ5N%, LML, TDXD
7z FARHE D@ N DR O ARG DHIEETEE) & BAAIIC ED X S ISHIE L TV B NI SN Tid W, F T TAW
Z¢TlE. Smith and Sandwell (1997 K % H#IECHITE 7 — 2 72 W T, AR DI HIARBG: AR 354 2 b O @z 5
BL. 215 L ETAS 7L (Ogata, 1988} 51 H & N5 AR B5U) 5 EHHIEERAR (RIEZIRV 7 g
BO ZHEE Uz, Z OSSR, #ERmOMER & & BRI IEOHBEN R 5N, FOMEER 2RI & >
TV AIRTARIE EEHHIEFR AN L < . BRI TIZDR, X o, MERE & e ER R OMRIE. 7ihio
TL— h 3 & HERE O IR (1de, 2013) I HED IRV IR BARE (AANT 4 7. HFVEE) Liildsc e
MTEBESICEDNS,

AEHE & 7L — MR OBEBROBRZFIAT 2 ERRIEET )L (Davis et al., 1983; Dahlen, 1988 HARFD T
F 17 5ER (Gutscher et al., 1996& &) I XU, MHERIEAZRE TH 5 Z L Idailso 7’ L— MEEENMKE VT &
BEWT B, AIEORERELEGDRETEZS &, 2R T T L— MR OEEED K E WVILAIARE T H R A
MENEWVS T LILED, TOTEIFRE - HIEHE T L—  EFUICE T 2 M2 EZ 5T L THIRTE S, HBHEM
AV EURHA T B B L AAFRIIIRBIEHN BB U 72tk A B &5 2 5T % (Clift and Vanucchi, 2004) ZD X 9 7
LFRARATTIIHEREYI O JE X W  HEETE QMW Z D F FiLAAAR, Y = v VRIS TRE a2 L, HhiE
AW (VA REY 2w V=) TRENSDMMEIMBO/NE I T ARY T 0 — LTHE, £ OHIENSR
9%, WTHERT OTEHFABTAIAINER OB U T2k PABT TH o JEKHDMMIHEREIC K > TIESMITE D,
Y ooy DS T ORI NE W, HEREER TRE SN R T L — FMERIE—DDREET AR T 4= LT
fiix, WRELUTHERNDIEES, £z, TOXI BT AR T4 —DEPKEETDEVIZILHIAAFHICHBITBE
KHEBOREHEADEVCEEEND S EEbhnb,

A2 R & BRI OIS EHSMCT % & & &I, HEREEN T L — MIHHEHE & EAD K 5 K120
EHROAE ST, {ZE -« MITERHER), 7 L— MEROM M EOWENERICE YR ENTVWE I EERTED
TH%,

F—U— R HEFRAERL, T A R, BIHIE, 28 - (SIEH, 7 AU 71—
Keywords: seismicity rate, subduction zone, forearc topography, erosion and accretion, asperity
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Feasibility of acoustic monitoring of strength drop precursory to earthquake occurrence

R L KE L 2 AR IR HORES P
KAME, Nobuki'* ; NAGATA, Kohei? ; NAKATANI, Masao' ; KUSAKABE, Tetsuyd

VIRGURAHIEEWISLAN, 2 SR E
LEarthquake Res. Inst., Univ. of Toky&linistry of Education, Culture, Sports, Science and Technology

Rate- and state-dependent friction law (RSF), proposed on the basis of laboratory experiments, has been extensively applit
to modeling of earthquake stick-slip cycles. A simple spring-slider model obeying RSF predicts a significant decrease of the
frictional strength Phi (the state of contact) that is localized within a few years preceding the earthquake occurrence. On the othe
hand, recent laboratory experiments successfully monitored the history of the strength by simultaneously measuring P-wav
transmissivity| T|across the frictional interface using a 1MHz transducer. This suggests a possibility of earthquake forecast by
monitoring the strength of a natural fault by acoustic methods.

The present paper explores the feasibility of such monitoring in the field on the basis of the physics of RSF combined with
the linear slip model (LSM) employed in the classical acoustic methodology for monitoring an imperfectly welded interface.
The characteristic frequencycf around whichT|(or reflectivity |R|) has a good sensitivity to the interface strength, is shown
to be proportional to the strength and inversely proportional to the representative scale of real contacts.For natureliaults f
estimated to be 1 to 100Hz, which is practicable in the field. The chand@$amid |R|depend on the ratio of the strength drop
to the absolute strength level, the latter of which is not constrained by RSF simulations. Expected changes in wave amplitude i
the preslip period would be several percent for strong faults and several tens percent for weak faults, which may be detectable |
acoustic methods such as seismic reflection surveys.

F—TU— R WilgsRE, HEEY 1 70, JHE - IRERAF R, B TS, S IR0 E7)L, B E= 2V 7
Keywords: fault strength, earthquake cycle, rate- and state-dependent friction, precursor, linear slip model, acoustic monitoring
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CUAHEEHNUEIC T 5 s JPRED 2 b & e & b
Semi-quatitative analysis of change in stress state in Chelung-pu Fault, Taiwan

oA 2 1 PR T 2 R 2
HASHIMOTO, Yoshitakd* ; TOBE, Kotd ; YEH, En-chad

VIR, 2 BN VBRI

LKochi Univerisity,?National Taiwan Normal University

HIFBIC & &5 5 IO L2 iR d 5 C Lk, HEORERNE 2T 2 L THEETH 5, AEF )V TWET
1% 1999 I F A U T SR EEHEE O H /A HEE N Rl & S, HIEEE4IC Taiwan Chelung-pu Fault Drilling Project(TCDP)
K XBIHIDTON TS, MRATE DX GWEIEIRTH S, RFFEOHMNIZ. F o)L TWiED 5155 Nl
T—R2EZHWT, /NHEICEERE N TV 2 EOILPIRREZHEE U, HI7E & I5 ) OBMRZ R ZEHICHETT 5 2 & TH
%o ML OISITIREEIX TCDPIC X > THELN TV S D, HIERH 2 WITHIER O IS IRAE X I 21 e BRI (R &
NTVBZ ENHARFTE %, TCDPIC K 24HH|IE 40mikaZ 22T 2 (&R TN TR D AWML TIER—IV A D7 2%t
FLLTW5, H%ﬂﬁﬂ 7 ORI TRIE 400m 5 2000mE TTH %, HMEWIEIIRE S KT 1120mTHER S Nz,
a7 OB S, (ZFEEICHE > TNTESA =T >0 T 7 WEESEOEMENERE Nz, 205 B/NKEH
oz /’7/74 YOLATERY T VAT TIND A w T —2 %G, AU w T T—20IE 195 TH %,
Fiz, a7 LT B DICHIE OB, S/NWIEDO R v T F— 2B RIE Uz, #HEHSAE 2#5H 0, TCDPHH
Hifih 5B K Z 2kmAREERGF S ICHN TV, AHIEFE UTKBDOEEN %%, AV v ITF—2DOHIE 146
“(‘\%%O

/INWT T AT 13 22 BB f#: MIM (Yamaji et al., 2000)& k-means clustering (Otsubo et al., 20@8JiH U7z, /)N i
WrofEH, a7 bHENSZNFTN 4 DD NEMEF SN, ZNFN. a7 DIS)17% cl-cd HERDIS 172 s1-s4k L,
®=(0 1-0 3)/(0 1-0 3) TEINBZILIILLD/NEVEDNSFN) V5T Ulz, RITORERIG S NIIGIIRNED K S
RIS ITIRREZ HL % b‘%?ﬁi’é‘%t&b AndersondD Wi & ENERICHE S T stress polygor’i’%i1E FFRT DG RIS B NI SR
% SHmax Shmin SV @D 3 KM /Mi#d % T & T stress polygonc #%5 Uiz, 5% LT=f5 5 ¢1 & ¢313 SHmax Shmin

& B IR N E WHIPHIC B D . CLAVEWTER, 3 Li%f@%ﬁ%ﬁ@]&/(f% 0 35 HHAE R LTz, c2idcl & c3
IZHEAT SHmax Shminh & IS K EWHIPHICH O . WHikiERZ/R L7z, c4id stress polygonc #2559 % C EMNTE 7%
Mo7ze clk c3ld Linetal (2007)C/REN TV 2 HIERZOBIIEDILIRRE & FARIISAS R £ 72 0 . c2 IZHAEHIERRRC
F IV TWE D WWER DM 0 2 LT\l & EFRINARER E G o Tz TOINIPIREEDENEHIEY 1 7 Ui
I IS PRREDZ L2 K L TV B ATREMNED D %, HIERDRKERTIE s1 & s31d SHmax ShminAd & &1 FLigH NS WA
HO. sLFIEWER, s3I EWEE LT MR OIS IKER & 572, s2id stress polygonc 6529 %5 2 &M TER
MoTe, s4ld s1, sATELRTARKELV SHmax ShminD#HIHICH O, WiliE TH > 7z, ML TERBRICHIEY 1 7))l
SIS TIREEDOZ (L L RENBFERMES NIz, TS EHER RO E LS FTEZHET S L. a7 TR
13.71MPa 1% Tl% 070.08MPafLf% & 75 > 7z, Ma et al. (2000} HIFE Rt h 5 HERE LRI O IG % &%
P 10MPal i L THE D, BBLR—HL T\ 5,

F—T — RS, NETE R, ST IfRIR, F b > T —iE
Keywords: stress, micro-fault inversion, stress drop, Chelung-pu fault
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EEm T v — b OFKME R _ _
Fluid transport property and diagenetic microstructure of chert in the Mino Belt

LT RS T I B2 B 0 3 7K RRER 4 T PR 2 Rk 24
YAMAGUCHI, Asukal* : TANIKAWA, Wataru? : KAMEDA, Jun® : SHIMIZU, Mayuko4 : HAMADA, Yohei® ; KIMURA,
Gakut

VSRR ARSI ETS LT, 2 U E TS E BT B = 0 1 77 22T, 3 ALHEE KA AR A e SR B R A, 4 SRR
FREBEI LRI R M BREE R A E I, 5 W EFSe RS BRIV B X1 X 7 A

LAtmosphere and Ocean Research Institute, the University of TB@dISTEC/Kochi,>Graduate School of Science, Hokkaido
University,*Department of Earth and Planetary Science, the University of TokdVISTEC/IFREE

Pore fluid pressure along plate boundary megathrust is controlled by both fluid supply and fluid transport property, and it affect:
on faulting and earthquake mechanics. In the case of subduction zones where relatively old (older than 50 m.y. in age) ocean
plate subducts, oceanic crust is covered with thick pelagic siliceous sediments composed of diatomic and/or radiolarian ooze
In the Japan Trench, Kimura et al. (2012) pointed out that the volume of dehydrated fluid during silica diagenesis from opal-A
to quartz through opal-CT is significant compared to that from clay mineral (smectite-illite) transition. However, fluid transport
property of siliceous sediments has not been well-understood yet. In this study we conducted both permeability measureme
and microstructural/microchemical observation of bedded chert from Inuyama-section in the Mino belt, Jurassic accretionary
complex in Japan, as an on-land analog of subduction zone where old oceanic plate subducts.

Initial porosity of chert samples at atmospheric pressure is 0.4 to 2.2 %. Permeability was measured at room temperatur
under isostatic confining pressures of 5 to 120 MPa, by the steady state flow method with nitrogen gas as a pore fluid. Wate
permeability was then obtained by using Klinkenberg equation. At effective pressure of 5 MPa converted water permeability is
10717 to 109 m?, decreases with increasing effective pressure down to the ranges¥ftba0~2! m?.

Optical and electron probe microanalyzer (EPMA) analyses show that chertis composed of radiolarian fossils filled with quartz
and chalcedony, and red-colored matrix. Red matrix shows “95 wt.% of Si@®reas>99 wt.% of SiQ are commonly observed
from inside part of the radiolarian fossils. Such high concentration of &i@in radiolarian fossils indicates that dissolved silica
was precipitated into cavities maintained by radiolarian tests. This process would be related with silica diagenesis, occurring a
dissolution-precipitation processes.

Silica mineral precipitation onto pore spaces would contribute to construct characteristic low porosity and permeability of
chert. Our result shows that silica diagenesis works as not only a fluid source but also as a process for porosity/permeabilit
reduction in convergent margins characterized by old subducting oceanic plate.

F—U— R LIrABS, HIAFH, AR, F v — b
Keywords: subduction zone, diagenesis, permeability, chert
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Mechanical properties of the shallow Nankai Trough accretionary sediments

BNkl ek 2 s 1 O el b L JRAT !
KANAGAWA, Kyuichi 1* ; TAKAHASHI, Miki 2 ; AZUMA, Shuhet ; ITO, Hidenort ; INOUE, Atsuyuki

VT ERAIEBEEANTICR, 2 PESERRE SIS e - HIEEpTtt > 2 —
!Graduate School of Science, Chiba Universifyctive Fault and Earthquake Research Center, Geological Survey of Japan

IODP figH| 5 C000235 X UF CO009IC W TEgifE s 7 AR (Mg 449 1000-1500 m 7 SERELE Nz, WA,
W, SOV NEREB X UK TEEES 5 I DWW T, BB X CRBEMEHR SO - MBUKESME T, =T
T - YRS T o T,

FREDZMT, T ANGEE 10 pm/s T =l EHESEERZ 1T o 728G H. BRI 13 AR 300 MPak JEHIC K
=L, BREFED 48 MPafEE, U MRS 13RI 20 MPafs)s., khHEiREHEN 14 MPatE TH - 1z, WhE.
TS 2V NER AR OSBRI 20 FLIN & i E < . — AR B A RRHER 40 0> Tid - < D &fiff
L, YIVMERSADE S 1iRHINHEY S, 156 MPalEfE D TIEMEICETE Uz, A EHE AAa TR AV
ENTOVTIERICH EfsE L TWVWA T8, BERENIERICRENM > EEZ BN, —/5. EENICEE LTIz k
BRI TRICEE L T o7 e EZ 5NS, i TERAGENIR T E T (42 wt%) 7=bifEhv/hE
Motz 8Tz T, fUEEIN/ NS (8 11% BEKESE, -7z 910719 m?) 7z, [EREIC X D BIBR/KED EA L
THRENESIETFL, £ DEELZEEZSNS, TOXS A TERSOMEIX, FiE b o 7k
TEHIEN TV AT—RY v TOREREIZ> TOWBAEENENH %,

I 5T, Rt Tl MANDER 7 0.1, 1, 10um/sDR T ATy PIRICEL T a5 =il IER 1T o Toh R,
NS O OB, M LI EHRICK > TRAMICEILT 2 2 EDHL M E Ko Tz, 5alRlOM LI OE
ARld. WEREAH 6 wi, EEICEEINR 17 wive, )V FER Sadklh 29-34 wiva K HEIE AatEl A 42 wt% T
BB, ZNLEE 1 pmisIiC 30 % 8 HEERE. K LEEYOEAEBOEINCE> TIR R L. fEED 0.87, ECER
FIAY0.71. )V METREREIN 0.53-56 ki HEIREREIN 0.25TH > 1z, BRIl LT BEEpa bk Haa &
DOWAMAE> THREMICEL U, ML &S a BNV O ERE D TR k2R3 Dlcx U, M LiyEa  ony
MCAES TETROEAGICHE L, ZNDHBIC R A EMDRED SN iz, kbl e &, ZNDEE ORI > TEERED
B9 2 b OB E 2R DY, B EERE OZNLEEKEEIC T S (a- b) AOEIAIX. KLY a RO
WS T %, Thud, MEEYEa ROl > TEER DMK R U, MBS DENT % L ZEKRL T
%, TOXIIC, rEilF N T TAIAEREBO W EEEN I HEREY P O LI S A RICK > TR EN TS EEZ 5N 5,

F—T— R wEig 57, AnHER), AR, R
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Velocity weakening behavior observed for friction of the shallow subduction zone fault
material

EEREN YUK A R R e s L
TSUTSUMI, Akito'* ; NAMIKI, Yuka' ; NAKANO, Ryuji' ; KAWAI, Tomoaki'

VIR AR A BB AT SR BR AR R R 22 I
! Division of Earth and Planetary Sciences, Graduate School of Science, Kyoto University

Recent observations of slow earthquakes along faults within shallow part of subduction zones, for example the very low fre-
guency earthquakes at the Nankai Trough [Ito and Obara, 2006; Sugioka et al., 2012], has demonstrated that faulting there
slow yet seismic; suggesting that frictional velocity dependence along the fault at the shallow portion must be negative. Howevel
previous experimental results have repeatedly shown that velocity dependence of the expected fault zone material is genera
estimated to be positive. Here, we present our recent experimental results showing that velocity dependence of the friction of th
shallow subduction zone faults are not necessarily be positive.

We have performed a series of rotary-shear large displacemd®0(mm) friction experiments on the following shallow
fault simulating material: clayey fault material form the shallow megasplay fault zone within the Nankai accretionary prism,
input pelagic siliceous to calcareous sediments to the Costa Rica subduction zone, and simulated artificial gouge of montmc
rillonite/quartz mixtures (20-40 wt% of montmorillonite). Experimental results reveal that these material do exhibit velocity
weakening behavior at a range of velocities from 0.003-0.3 mm/s. Velocity weakening of these material is mostly characterizec
by a small degree of the friction velocity dependence (the absolute value of (a-b) is tygiCallg5.

The SSEs are often described as conditionally stable sliding of faults [e.g., Shelly et al., 2006]. High pore fluid pressure
could alter a velocity-weakening fault with a small value of (a-b) to conditionally stable regions by reducing the effective normal
stress [Scholz, 1998]. The presented velocity weakening property with a small value of (a-b) could be responsible for generatin
shallow slow seismic slip events in subduction zones. Textural observation reveals the importance of studying effects of both th
clay content and shear-induced deformation textures on the frictional velocity dependence.

F—T—F: rifg b 77, RFIARG, BEEEEARENE, @ > < D HiFE
Keywords: Nankai Trough, subduction zone, frictional velocity dependence, slow earthquakes
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Frictional properties of simulated faults containing amorphous silica/calcite mixtures

AR HEF R IRAY
NAMIKI, Yuka* ; TSUTSUMI, Akito!

U HERREER B AW R

LGraduate School of Science, Kyoto University

Various seismic behaviors such as large earthquakes, episodic slow slip events, or silent earthquakes are observed in subduct
zones. Knowledge of the frictional properties of input material to subduction zones would help to understand the complicatec
seismic behaviors. On the Cocos plate, which subducts beneath the Caribbean Plate at Middle America Trench offshore Cos
Rica, input sediments containing clay, silty clay sediments and silicic to calcareous ooze were collected during the IODP expe
dition 334. We have been studying the frictional properties of the collected input material to the Costa Rica subduction zone
In order to better understand frictional processes of a fault in silicic to calcareous 0oze, we have performed a series of frictior
experiments on a simulated fault gouge containing mixtures of amorphous silica and calcite.

Frictional experiments were performed at a constant slip velocity of v = 0.28 mm/s, and also under a velocity-stepping condi-
tion. The silicic to calcareous ooze sample showed the following characteristic behavior. The friction coefficients at 0.28 mm/s
showed initial peaks at 0.470.6 and subsequent little decrease, followed by a gradual increase to attain a constant friction vall
at 0.6?0.8. The analogue gouge containing 40?80 wt% of calcite reproduced such frictional behavior well. The experimenta
samples of the input ooze material required only about 40 mm of displacement to attain constant steady-state friction level
However, the calcite/amorphous silica mixtures needed larger displacement to attain steady-state friction. Furthermore, the ce
cite/amorphous silica mixtures could not reproduce friction velocity dependence observed for the collected ooze samples. Th
result suggests the importance of studying effects of grain size distribution and the grain morphologies on the frictional propertie:
of the silicic to calcareous ooze material.

F—T— R LAAR, EEEILER, CRISP
Keywords: subduction zone, frictional experiment, CRISP
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Effect of temperature on frictional behavior of smectite and illite: Implication for the
updip limit for seismogenic zon

PR ZERR 1 Bl AR
KUBO, Tatsurd* ; KATAYAMA, lkuo !

VIRE R EMBRERRE 2 AT I
IDepartment of Earth and Planetary Systems Science, Hiroshima Univercity

[13 UDIC] BB IEHE A el & HisE T L1y & OB U IEEFEE FIR (updip limit) &PFRIEN., HEkFEAEICEb % &
E MO ERZREL T2 DERBEDBRE EN S KRERETH D, ILHPAFTICIT 2 HIFEFE RO - FRAE
WEEICREICEKTF L, 150°C TR 5 L TN TWVWD, HIFEFRA FRZRD T2 BERIZF#HD 50, ZOHO—DIC
ARG BZA -4 T A MAGBIC X ZEEREOEWVICK B L WS DS %, —/5 T, Saffer and Marone(2003F & & A
TE2A N, ATA N OMEKIFEOFHNREZRM TN, AAXATZA N, ATA BEBICEEITNDZTEIENEARXY
2A b-A T A MHEBE DL AARGIC BT 2 ERE R E 201550 i Uiz, LA L, Saffer and Maron(2003p
FERZTXTERHTITONIE DT, RADIREREZHHLENS DEBNZINTOENE WS MERND S, ZC
THE, JRERFAPEIRIC B % @i AR IO TEIRTDAA T XA b A T A R DEEEEHI RN, AA Y
2A b-A T A METEBPHIERE FRICED 5 208 5 hDikmZziTo T e RHNE L,

[S2BRTIE] iR il BRGSO T, MARIRO B CIEE 2 — DD A7 a7 1y 7 OMICiE X REBERZTTS
double-direct sheat Wb % Ttz & oz, EILINEIHEXTFI LR 7 CHI L S hnEZ i TV &, $hiE 51
(BIW 1) OMMEIZE—X—EF T VAT LZHNTED, F7 AT LI X D RER 75 b THRoE & N iz [EligES) 7
A=)V V%W TENE S M OEEHEINC T % T & THif Uiz, BEERREOHEME D JEHEEME ORI, S 71
DRI K> THTo oo EWEREMEIRNTEZ 5N

(a-b)=d p/(d InV ) (7272 L, a,bldBER S5 X — &, V 13T 0 )

C D, a-bMEZRE FHIENE, AZ R BIFENE L K5 T AL NTE D, BN IEEEN 2/ 2 FTHEEX
INTGRA=REED>TVD, BEFEMREEHEERGFEZRH L, @il FTAXT XA FRCGATA MWV LETND 2T 5D,
ANLETND %29 B DFHtiZ1T > 72,

(A5, FE] BEREUI SR TIrb NI T L RRRIC A A 7 24 R34 54 P& D &L R EENR SNz, |
EBEEFBZLARXATEZANEATA NOBEEGRED IO T MRS, TEISHH 60MPaDSElf R TIK 2 E0ED
HY, ARXTZA NEATA MCHRBAZIINF—EEDICS VR ZR > TS L 52 %, T, dWERERICOY
T, IRED FRIC X 0 bR, BEJSHH 40MPall O N T, 3 XDk (a-b>0) DIEHIEEME D EE 2R E) &R
Lze TNHEDTENDS, AX T ZA MIRARDIRFAFRFICE T ZIRE « EHEMN FIcB 0T IEIEEOZETRD
ZLTWAEHIRENSG, —/T, 4 T14 MEAAT ZA MTHARKEREEEROMEZR Lz, 2O EIThA, RE
ERBEAY 200°C, EEIS A A0MPall EDOZME R TR gk (M) OEEEEE 2R LTz, IRERIRICK > T, KIADIL
PAPFICBT BIRE « [E)1 F T, EBHDOALZETRDZ L TWAHEENEDNH 2 LEZ BNS,

Saffer and Marone(2003p /A THFZEIC BN T, BIRDOMREERRE FTA Z 4 PR gk (ZETXRD) Liz/zdIic,
ARG BZA b-A T A MR X B IO ZAE D B EDZ(L L AT DON T, HERAE ERICA D SRV E WSz L
Tzo LML, AWIKICEOTIRES FR S RROMERE FIRBORERE FIOLWESTIEA 4 FATXRD §(k%
IRLTZT & T, AR T ZA AT A MAEEBED, A IEEE-EEOZ (b Z TR L T A AREENE I THh 5 52
50

F—T— F: WEREHD LR, AX T ZA b —A T+ MR, RENR, dE KA
Keywords: updip limit, smectite-illite transformation, effect of temperature, velocity dependence
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Frictional properties of basalt-derived fault rocks and implications for subduction earth-
quakes

T B RS TERER L ; S2 HEN 2
SAITO Tsubas]a‘ : UJIIE, Kohtard ; TSUTSUMI, Akito?

BURRY: « Bl 2 s R - 37
1L|fe and Env. Sci., Univ., Tsukub&Sci., Kyoto Univ.

IEOEE T 723 L LT BINPHARMICIBT 2 RKENEEBHRAERE L, W RSB IRI O K0 D s
FEHOZREICH BT LR R LTED (Bangs etal., 2008 &), E#EAHEORARBI A HRT 2 5 2 T, KilEd#
ERBYMHETHDEEZDBNS, LHL, TNETHRREDEBREEERG LIZRIE & A %0, PUREBEIC O
T B0 HIA EEAERRRE A S > Y 2 Tlid, B ICES Ta—7 Ly 7 ARGERKIC K > T, XREE T
TJRZwIRASG YT aMATA MK D EENEED RS (Ikesawa et al., 2005 AT A MILATICHELTED, ¥
WEIHRIZL—PA, WRAZIL—Y A FaETHEREN, YILES AR L—Y A DS IEKEYEORRENE
(fluidization) “PEEESEEMNC X 2 HiMZAL7s EHIEEME T XD OFHLHRE T N T35 (Ujiie et al., 2007; 2008; Kameda et
al.,, 2015 £), AWETIE, YIVETARX I L—Y A b WKAXZL—Y A K, &U%h%@lﬁ'(%%ﬁ%*ﬁﬁ
INBIRI L7 b2 I . BkGRlE FCd R 0 SEE 0.0028-2.8 mm/sk T DRSO (A7 ME & Bl (1.3 m/S FEfs
M tnt Ulc, FEBROMER, BEOMEKRA . MRXREEFRO Y D clgyft, VIV A2 7 L—8A b H
KA ZT L—Y A MEEOH Y O THEMEDZEE 2R Uz, —/, EEEEIER TR TR TOMBNE— 7 BN 5
0.1-0.2N\DEFEBANE B 5T XD EDOZEH 2RI, DIVEThHR T L—Y A MEEDA Y DX, I FE, 3
ND gLiEE, BT 3OV F—DRRLEE R IR A 2 7 L—Y 1 MEREOE D & LERFEZITNT 0 eV S FERBE S
Nizo XRD fRHT & MARSEEIS OSSR, HEg bR UTzaRHIRs LI Z L (21 w9, MMl S > Ri 10D HIRE
LR SNTe—) . HER(EDOEE) 2R LI RHIR LEEIC KD EATED (29-50 wt.99. ¥ AWHHICIR - 7ok L8k
MOBESNERD NI, NS ORI, WBrEHRZ MK T 2R R G I LZET N ORERT VoY IV EHT 5
M. WIESEERICE> TIRODWLET ST &R d 5, U, WiEERNCrE S MLy oty BUkEE D
HETITED R LIEM O A BEINTEERE LTV R D0 E LNEV, EidEEEEROMSRIE, VIV T AX I L—Y 1k
BT, HIEBBENMEE LTV EEZRLTWVWS, 2D &iE. DIVLETI AR T L—Y A MZBEOTHIERIT XD
DIEMDRDENB T & LIFFINTH %,

F—U— R R, Lala, BEEEARAE, mod s
Keywords: subduction earthquakes, basalt, frictional velocity dependence, high velocity friction
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Amorphization of clay minerals by wet and dry grinding

A JE—B8 1 gt B 2
FUJIMOTO, Koichird* ; FUKUCHI, Rina?

VORI, 2 BUUOR AR ST
1 Tokyo Gakugei University? Tokyo University

Nanoparticles in fault zones are recently paid much attention since they give significant influences on the frictional properties
(Ma et al., 2006). Nanoparticles are considered to be formed not only by mechanical grinding but also by mechanochemica
processes. Amorphous nanoparticles were found in lida-Matsukawa fault, Central Japan (Ozawa and Takizawa, 2007). It is we
known that clay minerals are easily transformed into amorphous phase by mechanochemical processes. We conducted pulveri:
tion experiments of some clay minerals under both dry and wet conditions to clarify the characteristics of the pulverized materials
and the mechanism of amorphization.

We used kaolinite saponite and sericite as starting materials. Pulverization experiments were conducted using planetary bz
mill and characterization of run products were conducted by XRD, FT-IR, TG-DTA and FE-SEM. Three minerals were com-
pletely transformed into amorphous materials by dry grinding. XRD peaks were weakened but still remain after one day wet
drying as for kaolinite and sericite. On the contrary, as for saponite, XRD peaks do not show remarkable change under we
condition. Probably amorphization rate is reduced because impact energy in the ball mill is decreased in the presence of wate
Presence of interlayer water affects on the behavior of saponite.

F—T— K58, AFXVF A, 2UYA N, PRI A, JERE
Keywords: clay minerals, kaolinite, sericite, saponite, amorphous
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Fluid inclusion as fossil fluid in seismogenic zone, trap mechanism and interpretations fol
fault science

PRI AN b s e 2
SAKAGUCHI, Arito™ ; YANAGISAWA, Kazumichi?

DINERAARERE « BETAASERL et oe GRS, 2 mAIRY: - MORAR
LYamaguchi Univ./JJAMSTEC2Kochi Univ.

A fluid inclusion, fluid-fill capsule within rigid crystal, preserves density and chemical composition of fluid in deep crust. This
records pressure, temperature and other information of the fluid when the fluid trapped. Pore fluid pressure drop due to rapi
fluid ejection along the fault was discussed in Kodiak accretionary complex (Vrolijk et al., 1988). CH4-H20 fluid inclusions are
reported at pseudotachylyte bearing Nobeoka Thrust, Shimanto accretionary complex (Kondo et al., 2005). Thermal stretchin
of fluid inclusions due to seismic frictional heating were found at seismogenic Mugi Melange, Shimanto accretionary complex
(Ujiie et al., 2008). Though fluid inclusion tells us fluid condition in deep crust, trapping mechanism within crystal is still
uncertain. The fluid inclusion is one of crystallographic defect, but general size from sub-micron meter to several mm is much
greater than crystal lattice. A crystal tend to growth without large defect, and it seems irregular process to be formed a fluic
inclusion. The trap mechanism is significant to interpret the fluid inclusion data.

We succeeded to make artificial fluid inclusion in calcite during hydrothermal experiment. A calcite crystals are nucleated
and grown with temperature decrease in autoclave. Fluid inclusions were never formed in simple cooling procedure, but man
large fluid inclusions were found at the overgrowth zone formed by re-heating process. Surface condition of artificial calcite
of re-heating and overgrowth process were observed using SEM. Etched pattern covers the surface of re-heated calcite cryst
Some depressions are wide shallow and others are small deep. Many growth steps were found on surface of over-growth calci
The calcite surface may have been advanced with lateral motion of growth steps. This growth step covers most of the etche
depressions except small deep one. These small deep depressions are surrounded by new grown surface and became increas
deep. Some depressions may make large pore within overgrowth zone in this process.

This observation shows that the fluid inclusion were made during overgrowth after surface etching, and this requires temporar
solubility change in crystal growth process. The fluid inclusions may record pore-fluid condition after the event of pressure,
temperature and/or chemical change in deep crust.

Keywords: Fluid inclusion, trap mechanism, artificial calcite
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New fluid flow mechanism at seismogenic depth in subduction zone

iy N
TAKE, Kotaro'*

UILETREAHERFHE S R 7 LR
'Dept. of Geosphere. Yamaguchi Univ.

Since pore fluid pressure may concern with seismogenesis, large amount of articles are published for fluid flow research, ar
-previous researches have been focused only crack flow in deep crust. In general, a pore between sedimentary grain decrea
with depth, and fluid flows only within crack in deep crust. This study shows new fluid flow mechanism that doesn’t depend on
crack in the rocks. This produces new perspective of fluid flow of seismogenic depth in subduction zone.

The Shimanto accretionary complex at SW-Japan, formed at seismogenic depth suffers pressure solution deformation ar
generally includes brittle failure of web structure and crack-filled veins. The carbonate matrix is lacked in the sediments due tc
deposition below CCD.

Some sandstones in the late Cretaceous Nonokawa Formation, includes spotted carbonate deposit. This carbonate dep
occurs limited area less than several meters square within sandy layer without crack-filled vein. Microscopic observation show
following features as below.

The spotted carbonate minerals overprint with embayment structure in pressure-solution deformed sandy grains, and the
are cut by web structure and crack-filled veins. The fluid may have dissolved the sandy grains, and carbonate minerals wel
deposited at latest stage of lithification process between pressure solution deformation and brittle failure. These occurrence
suggest that fluid can flow with dissolution of rock-forming grains in rigid crust without crack.

F—U— R ), ik

Keywords: fluid flow, accretionary complex
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Generation of high-temperature fluid and its spatial distribution in an ancient megasplay
fault

A TR b JEEY PTE L A WER 2 )1 B 2 s SR 3
MASUMOTO, Hirokazu* ; HIRONO, Tetsurd ; ISHIKAWA, Tsuyosh? ; TANIKAWA, Wataru? ; MUKOYOSHI, Hidek?®

LRBRORZERZEBEER A TR e HUBRR A S, 2 g2 B R i 2 7 F25T, 3 RS - MR A AR
!Department of Earth and Space Science, Graduate School of Science, Osaka UnRi¢osity,Institute for Core Sample
Research, Japan Agency for Marine-Earth Science and TechndBasulty of Education and Integrated Arts and Sciences,
Waseda University

VU AR GLHIEIC 1, DD THIE R 2.5- 5.5 km TiEHI L7z & SN B LG ERDISKIEOBRENMEEL, T
WRICE > T, Ya—REFTA FOREHS 350 °CICIET % @Rk DT & BEEIARIC X 2 NE G cROBEENRE
TNTWVS. LHL, INSDOERIZFFMNEREHRIRICE 25D TH Y, BHEPKDZAT—)NICBNT, Ya— K&+
FTA M RERTADIEMD ED K S L TWVEDONEIAREZHS M I N TRV, £z, HEDOT L — MEEREE
BIRUERDEWTEICHBNT, HERNC SEFRAN —HICFRE L, thermal pressurizationn KBTI E 5 20 E 5 7z
iR % 721, (LA E R IGKIEIC I 2 @i AR E OIREN & Z D2 A OERSMS TEETHS. ZT
T, AW T, BTS2 ERGEMNT, JREFY > 7)) 2 02 K 2RI (2 46 38K, © R Y J 1 b AR
i, IR X HRIEHT - RockJockc X 2 SEVIHHECE & 0T, ME TR ZFHKME LTz, ZTO/ME, AV v IV —r DR
T IS SRR OIRI D R S Nz, Z I % MO AT A IEORINSA T R BEE OW DT EN
oMo Tz, TnbOE(kE, AV v IV =V TRELESBIREEORED, HEE, FHHORESICREL, 7T
EZREHEE I EEERT S E L.

F—=U— R wig~ 57, EORITISE, Pk, Wi, RS A R, X BRI

Keywords: Nankai trough, megasplay fault, Shimanto accretionary complex, fault rocks, fluid-rock interactions, X-ray diffrac-
tion
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IR IAFREALAT 7 I T I S #5013 % multiple damage zone systdmu T
Multiple damage zone system of an exhumed subduction zone megasplay fault

ke BB T JINRY raa Lt B Y R SR 2 RN 2R VEE R 2 bR AR A L RIS L ARK 22
HAMAHASHI, Mari * ; KAWASAKI, Ryoji ! ; FUKUCHI, Rind ; SAITO, Saneatsu; HASHIMOTO, Yoshitakd ; HAMADA,
Yohe? ; KITAMURA, Yujin 4 ; YAMAGUCHI, Asuka' ; KIMURA, Gaku!

VHORURSE, 2 MNTATBGE NI RIS BAFERERE, ° @RI, ¢ R R
1 The University of Tokyo?Japan Agency for Marine-Earth Science and Technoléigychi University,*Kagoshima University

More than 90% of the major earthquakes and tsunamis are known to occur at plate convergent margins, along plate bounda
faults and megasplay faults. Investigating the mechanical properties and deformation patterns of these megathrusts are imp
tant to understand the generation of earthquakes and the dynamics on the subduction plate interface. Large displacement fat
contribute to the reduction of steady-state strength at mid-crustal levels, and cause the frictional-viscous deformation at deptt
As the candidate for such weak faults, foliated, phyllosilicate-rich fault rocks have been prevalently recognized in many tectonic
settings. However, whether foliated fault rocks behave as weak structures in the longer terms and their roles in the strain loca
ization and fault evolution, are poorly understood.

Exhumed fault zones are helpful to constrain fault strength and deformation process of foliated cataclasites formed at uppe
midcrustal depths over geological time. One of the well-studied exhumed major fault zones in subduction settings is the Nobeok
Thrust, a fossilized megasplay fault in Kyushu Shimanto Belt, southwest Japan, which exposes foliated fault rocks that were
formed under the temperature range of “180-350Kondo et al., 2005). During the Nobeoka Thrust Drilling Project in 2011,
core samples were retrieved containing both consolidated fault rocks and less consolidated, brecciated fault rocks, preserved frc
surface weathering and less likely to be drilling-induced. The core samples are expected to provide a different aspect on fau
rock strength from previous geological studies on exposed, consolidated outcrops. In the current study, given the unique oppo
tunity to determine the coexistence of cohesive and less cohesive fault rocks in a single fault system, we conduct macroscop
and microscopic structural observation and physical property measurements on the core samples, synthesizing with geophysi
logs obtained from the drilling of the Nobeoka Thrust to characterize the damage zone architecture of the fault rocks formed ir
the frictional-viscous regime along the megasplay fault.

The hanging wall consists of the shale-dominant intervals of dense development of phyllitic cleavages, the sandstone-dominal
intervals of disturbed foliations, and the damage zone above the fault core characterized by cataclastically broken phyllite witt
thick abundant sandstone blocks. The observed density of brittle fractures, breccias, and mineral veins is increased at tt
sandstone-dominant intervals and near the fault core, whereas brecciated and less brittle/ductile structures are abundant within |
shale dominant intervals. The brittle deformation near the fault core may have caused the wearing away of the shale-rich zone
by abrasion, and as a result, the sandstone-rich zones that have relatively larger strength, remained and deformed cataclastic:
near the fault core. On the other hand, the footwall in the drilled range consists of six sets of fracture zones, all of which include
a "brecciated zone” intensively broken in the center, sandwiched by a "surrounding damage zone” with abundant cohesive fault:
mineral veins, and sandstone blocks. The surrounding damage zone is characterized by the increase in fault and fractures w
distance from the fault core, and interestingly associate with the increase in resistivity, P-wave velocity, and density and decreas
in porosity. The deformation in the surrounding damage zone is inferred to occur in a strain-hardening manner, strengthenin
with distance from the fault core. Shear localization may initiate more easily in the sandstone-rich area later forming the sur-
rounding damage zone, and eventually develop an intensively deformed fault core in the center. These insights would enab
to reinterpret the deformation processes and weakening mechanisms that occur in foliated fault rocks along the megathrust
subduction zones.

F—T— R kA B, EORITISME, Sk, WifEhs, fHGeisg, 2P miH

Keywords: subduction zone, megasplay fault, physical property of rock, damage zone, structural observation, rock deformatior
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SEE FAET A LH (1677-XI-7) R o 4 K
Damaged coasts of the tsunami of the Enpo Boso-Oki Earthquake of November 7, 1677

DA B Y A SEE 2 M KR SBI SERE S RS BRIT 2 M IE A 3 SH ERER Y A VRS Ok sz
YANUMA, Takashi'* ; TSUJI, Yoshinobt ; HIRAHATA, Takenori' ; MABUCHI, Yukio® ; OOIE, Takayuki ; OKADA,
Kiyohiro® ; IMAI, Kentaro® ; IWABUCHI, Yoko® ; IMAMURA, Fumihiko*

L BB 28Z 3, 2 EHHESET, 2 8 T o 7 a2y z oy (R 4 b RS ERIAE BRI, ° ekt
R b
IPasco.?Fukada Geolog. Inst’Pacific ConsultantIRIDeS, Tohoku Univ.?IJNES

TLARMRATEOIEE HAETHILH (1677-XI-7) O A VK (20WFE) ICERaMmEIc e Lz iER, FEhic X 54
EFELETWVARY, XERMEOHIFIZ, FERlEEILFICELNS, TOXIICHIEBOTENI/NE Do T2 BN H#
WENMKEN oIz, TOHRPIC K BIRAWKM & 25 T2DIXEAR LSO « SkTRITH - fzo ILARHMRYIBEHDOERTD
WAERO—DTH2 TEBEH) ICHEELEOHEBEHEDOFMMNIER SN TS, BIEORSHTIEICH 2 )13 THIZ
190, 3EH 3 A, INBA TIXEISR 11§F, 384 2 A\, FriER TIIEIK 178, 568 2 N\OFE#HEZE Uz, ARED
BREBO 109 FNLL FE UGS, O8O Fr/kKESd 2.0mefEzdhsceh s CHE. 1984 #ik 5.
20097 M), O 3N TOHIKIR/KETIZZNZN 8.0m 8.5m 6.3mTh-o7z, MEHEINS 3R K DHENK
&<, BIK 308 T 63 N DIEHEZAE Uz (R 9.7m) . BIEIX W I AHICE T 5 A & EE DR E < 15 408
IR UTHEE 57 N2 EUTz (8.A1m), KIEF (T LE) BHETLHRIFHI0FIZEDNEKRTH S, TT T, 525
iF, B9PE 13 A RSN TV B, 1ZIF, EBREEOR TSIV (12.8m) —=HHRER (& 58) &, #5504 T 97
ANEDFEE 2 I LTl KD —DTHh 20, T ZOBMSCEICIE NI ET) &Hb. OO
HIE LT 5. 7TmOiKEZE Tz, Skriio/NBHICIZIANTED SIS K > TIIKMEA LT EN5, SELilizERT3
IR O E N S 13.5mZ2 3z, T OHFEORHHIZ, HEDBERLENOATEAICE TMATVE L THS, MR
WHETNT 4.8~6.9m EHIERAATE 3.9~-5.9mMDIZKE S NH > Tz /LB TREDOMAHED/NF (P&, BED
JNEMREEOERR) CTREMOKHEZECTED, EEO—ANTHSS5HOBHEFHRIC X D 10mIGEL Iz L HEE TIN5,
BT IC B E S FREOMEZ LBICE ThATWVS, 3bbrmME TN T THIE H2RGEE) 1 TRMEBIC Tift
fRtru, HEEBRR OO E DD | LT, TTT2MBEEOKN FREVPD - EHEEI NS, &SI B Ok
(LA TE) TE., [NLHEENHZ BREREHTL S T U A S 2L A2 Eiddn, O TEmll 2 K SGEN OB O]
MR LT 1.3m(TP)DHE ThH oz L Il E N5, HkddPPEEDRBICKRATYS (THREBREED ., ToxXh
b REE RN U LS, BRI 2m &35, AR, OR) R eI b OB
5 TR 25 FEHHRR T — 2 N— A O @& b — FEERGRE Y — REHIC R 2 IEM LR OFAE B X CIRE T IV O
T—2X—Z{t) (RE  HILRE SWE) ORRO—HE L TiIThbNIzeDTH 5,

F—T— F: R, R, ERRIE, AR, A, RO
Keywords: historical earthquake, historical tsunami, the 1677 Boso-Oki earthquake, metropolotan area, Ise bay, Kii peninsula
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1703 CAxiEEIC F 5 MR ZNE) © RUETN IO - Th#

s
]
Crustal movement assomated with the 1703 Genroku earthquake

wa

e —gg
NAKANISHI, Ichiro!*

URERRY: BESANT HBERWREAEE
!Dept. Geophysics Kyoto University

ToREHE Grtt 1645 11 H 23 H 5 17034 12 H 31 H) I X3 HEBINE COMBLE ZHtEdT s L 2HME LT,
WHEEARE S NI H R CHERICET 2R OMERZTo . )R, THEEICOWTIREEBRZEE N X
A, IS DWW TIRFER L TR,

MZJNEICB U TE, HEBAOD SHEBWHRICHE SN 4 HTHXSIEHBRNMES Nz, SROMEEREH S
Juicmid T, DURICRT.

OWJIFTH (166045 (RZHE). JoekiEN 5 9 I H NI,
VERLOREEH Bgd) GEME4NH) (17124) (RUHAEMED OiddZz/Rd.
(HITIE) SAFTHE & FELARIAR / AERHIEE & O LURA 25T T Te —RBakl (121%).

C ol GHEUKEER) DL 2Rl TV,

OffefasrH (166845¢m) R, JTrtiEED 1 fFRICEI NI

MR R E RN (SOt H) (17044 (RRIRAZEIOEFTK « KBFRE) DildZRY.
(M) ZARHIEREIATCKZZ L (1218).

CoBICEINIHRICK B L, TORBIGEBIM 7.

HHHTE (16674E5¢) (Riixri). ok 5 8 fERICHEM NI
VERVEA 2 DAERan i B ) (GOKEETH) (17104 GEHZFCE) OitdZR9 .
CRITIE) /A DARI A Z A IR R 5 FE T FE A R e e

(Hhlg)  HEE DOR R la] Al AR D fef] (20%)

OXRRIAEHTH « HEH (169545¢80 (IR, HgE% 5 0 4FEfE> TEM NI,
[—flzd) CEEE—H) (17544 (R AR XEHE -t E5OGE) OftdZ7Rd .
(i) Sctr R Zs - e .2 S — i (R,

TEERICBI LTI, SEUERMICNIE S 21 EEHICEd 2 k2R d. it S BEDOH ZEHTH O, 117
WS [ EHEDNTZ.

Of e (? ~16244F) (Hilll).

EHONEEARRHETH S, BT OESICEIE=ELNDH D, TTHRHIERN S5 OFEZICEINIZEDLEHETEINS.
MrimEtR ik E ] (ESCARE R Dididz /R .
(R Ttk /SRR —H T = BRI b = B PR S i 2 B i

B O N iR IR R A H TR R (1R .

HEAS FAYD, > Te e EMN TV S.
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U — R UGS, SO, M)
Keywords: 1703 Genroku earthquake, Tokyo Bay, crustal movement
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A Reproduction of 1707 Hoei Tsunami with long rupture duration, referring to 2011 East

Japan Pacific Ocean Earthquake

KATH - b &l 52 2 JEn] 1ERL 2
MATSU’URA, Ritsuko S* ; ANJU, Akira? ; SHOJI, Masahird

U () B TR SR ASHEIEN T > 2 —, 2 (B0 WEIEE i Zem
LADEP, ERC,?Kozo Keikaku Engineering Inc.

1. FEAMEICDONT

1707 ERMIEE G, PR R LR O R R TIABIC B 2 5 A T L PR TIRARDOHIE TH > 7oe TNETHEK
HIEEIC I, ZBCRIEHIE & IS & T U 72580, JERIICHEBF ORI [ EH iV THRELZE VI [e.g.F
3¢ (2003) 0, LD “HIEEOFEHD — IR Uiz, DI “7 AXY 7 ¢ di#ihiE" 253 [e.g. Ishibashi(2004)
MWHoTH, ZHOTHENSFEHTEAMEBL WS RNZZITITERI D THB, moaitillxRoOBEHT k> TH
SR> ToEE & MRz E)), dR R ER R & D 5k, ERMIED Z OB O H LG & Fhin & TIE L0 “HiE L I3E
E5T, IEREDNTEEK D HEMEAN BRI O MIEHRBICE TN T, {LFRHMRO “FHAREENE" L85
HINE, PHREOHEERKETH > 72T LH]> TE - [e.g. M (2012),

— /7. B B KR MRS S & AHHE (1981)I3 @ it & b 509D &2 E L. Furumura et al.(2011)
W H AR TR ZILA L T FHASHIO SWEEE Z3HT 2 OIS L TW5, FRMIEDHN 2 FE T & %1%
i8R ZBRCEE LD EHRSMOREHP] . [TXN0&E] TRESZ5Ths, TNETOM8 7T ALITD
HEE O & FIRRIC . PRSI R ORI IC K 2 iR m O HyRA ) OMERETH 71~ 5 L [e.g. Sato and Matsu
ura(1973) ZHWT. BRRFIC RSO RAZN OMEIC A U THED AT 5. LWV I RHE TR T 206K T
iz, MOIGEWEE RHEIGET T 572D E TS TFEDORH ) MEBEL TV DTIERWES S b, HEOWikE
IC X % PHEmHIGRZS B 1 :ﬁﬁ®ﬁﬁ%£ﬁ&&5®f MO HIEE CTIE B DA PRI < 75> TRMEFEHROE T
IALRRZEN YRR E {75 %o WL < DERWED & BRI UL, JMEEEm R E S RS ez 24 2 3l
REBEETRET AT LICKD 3 i%7w®T%J%Mb%

2. Wik

ZTT, BLARZEITWEETOT RO SHWELIEZ T T &2 B U T, BRMEORN ZFiH T §E/x B K DR
%ﬁk?é%ﬁ%ﬁﬁ@%%ﬁ@%:&ﬁbto%@t@k FEAMIE & [F UK S ICILHPIIC R 2 & 725 LIzHH
ZI-U( KOLGE T, FEOZYEGK LTz, 2% L LT, Saito et al.(2011p RO 72 HAAKEX DK LA 2%

WE@&LT BENOERD & BHEMERE U, GPSBIIITHEZ SNz 20 OB DRI, HUBIENILN T
Tw%ﬁﬁbtoﬂﬂf%$®%@J%%ﬁbf ZINIHHE T O Y FORE LR AN S, BB OBICHENRES
%if PTOEPIFERITIBIRTEE Lz, TOXIEFIHEICK->TE, KEVBEE S AEFINCTHD X S ITIRCH T

DI Z B, GPST A & EihEh SEN - R BTN 2 I T &E % T L DHERE T X 72,

3 ERMEOHEETRATR

ZT T, WliD (201D DOFEAMZEOERE 7))V OHIPHZ kIR L U T, FRRICHHEIC T 2 IR 2 E 1 U 7 Hkat
B2IToTe, RIEICIE. BHEDWIERMIEN S HIA I KBAHEOFIEICIE, BTEZEEERPRIRILD X 5 7207 5 S E R DA
DD THIR, k@mw%&tﬁ@®%ﬁ%®@ﬁ%\%%mbﬁ< 75 EYREOHICITE DT % T k7% Uiz, Wi#ERH
iz, BRI K & RERFEEHL & ICEZ THIM, HEOEMIC KT VELIZRSNT, BEHEORESE VS, K
iﬁ&r—ﬁ#%ﬁ@%%ﬁ%%iﬁéu&ﬁ P EHFMBICE L TIIEA KL S Thb, ShDX S St
TINC K> TE, THKRIATHOIR NI, KAEBBEANDIRKE ENFHHTE 2, B EY I aL—Y gy
T AHRKCIE, BUEEREGTRICEETRIHE N TV 40F &G0 HEMIRFHIEA R ORERNIEIC X 2 2 5) o B Em=
Tld7a <, BIETBICEIEAER AT BEROMEZ 2 RN ZTED LIz T RIS, ZAZ AU B2 2RETREVES S D,

F—T— F: 17074 FEKMEE, 20114 SR AR, FETEWIE € 70, BB EE O H R IR, s

Keywords: Hoei Earthquake in 1707, East Japan Pacific Ocean Earthquake in 2011, rectangular source fault model, huge tsunat
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