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How does stress condition and yield criterion affect permeability of shear zones induced in
the Kazusa Group mudstones?

*Miyu Matsubara’, Shinichi Uehara® (1. Toho Univ.)
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[T4-P-17]

Evolution of mechanical properties, energetics, and microstructures associated with frictional
melting during repeated seismic slips on simulated gabbroic faults

*Dyuti Prakash Sarkar!, Takehiro Hirose2, Wataru Tanikawa?, Yohei HamadaZ2, Hanaya Okuda?
(1. Yamaguchi Univ., 2. Kochi Institute for Core Sample Research, JAMSTEC)
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Experimental study on the effect of humidity on the frictional behavior of quartz-bearing
rocks at intermediate to high velocities

*Mamoru Hatanaka', Akito Tsutsumi® (1. Kyoto university)
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[T4-P-2] Frictional behavior of landslide-prone soils influenced by water
adsorption

*Ryosei OMORI"2, Miki TAKAHASHIZ, Hideo HOSHIZUMI3, Ayumu MIYAKAWA3, Shigeo

OKUMAS3, Shin-Ichi UEHARA' (1. Graduate School of Science, Toho University, 2. Research
Institute of Earthquake and Volcano Geology, AIST, 3. Research Institute of Geology and
Geoinformation, AIST)

Keywords : clay. friction strength. rate-dependent friction. total specific surface area.
adsorbed water
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[T4-P-3] Deformation mechanisms and rheology of plate boundary rocks in
subduction zones

*Yuto Yamasaki'!, Kohtaro Ujiie!, Thomas Yeo (1. University of Tsukuba)

Keywords : deformation mechanisms. rheology. slow slip. chlorite-actinolite schist.
blueschist

Chlorite-actinolite schist (CAS) and blueschist are among the primary lithologies
constituting the subduction plate boundary from the downdip end of the seismogenic
zone to the vicinity of the mantle wedge. However, their deformation mechanisms and
rheological properties remain controversial. We investigated a subduction mélange in
western Kyushu, Japan, deformed at ~500 °C and ~1.1 GPa under epidote-blueschist
facies metamorphic conditions, comparable to those in the source region of deep slow
slip events (SSEs) in the Nankai subduction zone beneath Shikoku. The mélange exhibits
localized viscous shear along multiple 2-60 cm-thick CAS layers intercalated with
metabasite (or blueschist) and metasediments, with a shear direction consistent with that
of megathrust shear. Microstructural and electron backscattered diffraction analyses of
CAS reveal that actinolite exhibits aluminum zoning along its long axis, weak
crystallographic preferred orientation (CPO), and low grain orientation spread (GOS)
values. These features suggest deformation was primarily accommodated by dissolution-
precipitation creep. In contrast, glaucophane in blueschist occurs as microboudins, with
sodic-calcic to calcic amphiboles diffusing into boudin necks. Glaucophane displays weak
CPO, low GOS values, and c-axis maxima aligned parallel to the shear direction. These
observations indicate that blueschist deformed mainly via diffusion creep, limited by
microboudinage. Rheological analysis using flow laws for dissolution-precipitation creep
and diffusion creep suggests that blueschist is mechanically weaker than CAS, which is
consistent with the observed localization of viscous shear along CAS layers. At estimated
shear stresses along modern megathrust interfaces in the source region of deep SSEs
(~10-30 MPa), viscous shear in CAS occurred at strain rates one to two orders of

magnitude higher than those of blueschist, which range from 2.8x1 0135 1t02.6x10712 s

1. This suggests that, while blueschist accommodates aseismic creep, the relatively higher
strain rates localized in multiple CAS layers may play a critical role in the generation of
deep SSEs.
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Prefectural Museum of Natural History, 2. Department of Earth and Planetary Sciences,
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Keywords : the crust-mantle boundary. the Moho Transition Zone. hydrated ductile shear
zone. mass transfer. Oman ophiolite
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2022, Geochemistry, Geophysics, Geosystems, 23, e2021GC010206.
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[T4-P-5] In-situ oxygen isotope analysis of serpentine from the lower crust to
the upper mantle sections of the Oman Ophiolite

*Kazuki YOSHIDA', Maria Rosa Scicchitano?, Atsushi Okamoto? (1. High Energy Accelerator
Research Organization, 2. GFZ Potsdam, 3. Tohoku Univ.)
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reaction
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[T4-P-6] Estimating strain rates and shear stresses along subduction zone
plate boundaries: Insights from quartz deformation mechanisms and
rheological properties

*Shota Komagino', Kohtaro Ujiie!, Thomas Yeo!, Norio Shigematsu? (1. University of
Tsukuba, 2. AIST)

Keywords : quartz. dynamic recrystallization. rheology. deep slow slip. EBSD

Quantitative estimation of strain rates and shear stresses along the subduction mélange
is key to understanding the diverse slip behavior of megathrusts. We investigated the
subduction mélange in western Kyusyu, Japan, which was deformed at 500 °Cand 1.1
GPa under epidote-blueschist facies metamorphic conditions. Within the mélange, viscous
shear is localized along multiple chlorite-actinolite schist (CAS) layers intercalated with
metabasite and metasediments. The CAS layers exhibit composite planar fabrics and
consistently show shear indicators aligned with megathrust movement. In the northern
segment of the mélange, the contact between metapelite and CAS layers underwent albite
metasomatism, supplying fluids to the CAS. Microscopic observations and electron
backscatter diffraction analysis of quartz veins in both the CAS and surrounding rocks
revealed spatial variations in quartz microstructures. In the northern segment, quartz in
CAS layers show dynamic recrystallization by subgrain rotation, whereas in the southern
segment, both subgrain rotation and grain boundary migration recrystallization are
observed. Quartz in the surrounding rocks is mainly recrystallized via grain boundary
migration, with occasional subgrain rotation. Rheological analysis using a quartz paleo-
piezometer and flow law suggests that CAS in the northern segment experienced shear

stresses of 41-52 MPa and strain rates of 2.5-6.8x1071% s, In contrast, the southern CAS
experienced lower shear stresses of 22-27 MPa and strain rates of 2.0-4.6x10"1" s,
values that are comparable to those of surrounding rocks (22-25 MPa, 2.2-3.6x1071" s,
respectively). Notably, the higher strain rates and shear stresses estimated from the
northern CAS coincide with the region where metasomatic dehydration is prominent. This
suggests that stress amplification may result from elevated strain rates associated with
metasomatic dehydration-enhanced viscous shear.
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[T4-P-7] Transition of deformation mechanisms in chlorite-actinolite schist
depending on actinolite grain size

*Kotaro KUBOTA, Ken-ichi HIRAUCHI', Thomas YEOZ (1. Department of Geosciences, Faculty
of Science, Shizuoka University, 2. University of Tsukuba)

Keywords : Actinolite. dislocation creep. dissolution-precipitation creep. Nagasaki
metamorphic rocks. subduction zone

EARABEDZRIBAST-IY MIVBREOLAOS—MWEBEEARZ 2L, FL—ME
RICBITZHETHAY TV IORERPZIO—ZA Y ATRRINZ FBAO-MEORE
WABZIEMR S 5 E TEETH S (Tarling et al 2019; Tulley et al., 2022; Nishiyama et al.,
2023). Nishiyama et al. 2023)I3RIBFEBAKIFEMRGED=ZEXF VP aICEVWTRIER-
7 U F J BARFK&(chlorite-actinolite schist; CAS)D' 5 R 2 HrmaEkREL, <> LTy
SRS CILAAA T BEREROEREMF B L OBORRIERDORBRER S
CEEBASMICLE. THIC, CASHO 77 F /RAICIHMEENY —Z2Id»y—Z20%
Y13 E&(truncation)hERO 5N Z Z e h 5, CASOEEREFEEN AR LERY ) —TT
HotceiEmMIT WS, LH L, CASOEFEIEZB ST 3O DIBEEHFHIASE
i, ARTFERERDCASZIRVTIEEACTONTULAL. EITAMRETIE, RIFRE
BENERICHH T HCASTMANRE LT, MMlBE#ERZITo1.
HRZHEEHEDIIEARZICIE, ERECIEEMREOEEERICO > TBIEEMAS YD
MO SEI0 mDIEICHT=> THH T BFWLIED, 1997). CASITEBBEBEMXZ >l
KEJHIRBEETREAOSNBZRET S TET S. MHEBERROER, CASITEIS
RRLTVF /RAETHERINS Cehbh o . REAIGEMEE T CEHROMAHRFh
57D, EEREBTERINS L Y XREE, H5WSHEREMAS LIcHRERE L TEFEE
T31FD, PNEZA T IOF/REHLLEI Y RIJCLTHELTWS. 7U7F/RAEIF
BEWIR T CERELIIREREZLL, BAVNEREDEZTRT. AKX TIE, AR50 pmULE
ZHKKT, RRS0 pmEkBZ MR T EE Lo, XA RBICES 9 2 AR FIC ISR
EREEADERD SN DICXT L, MRRIFICIFRVEZRERRTINESH5ND. HEH
FHSRBBZIBHICOVWT, EFERAMEEITEZAWERA BT ZIT >R, [100]
A A IEmICEEAAEIS, [010]EAFIERICTFTTREEICEERARIC, [001]8hHRE
BEICFETARAMICER T 2 EELREAUEBETICPONRO SN, WRARGA
Ry T72R3 e, BENBERARF RER10~50 um) ZH0E L TRENENCEAIRNTE
F9%. L THRZREFH2.3~50 pmiCH VT, FRHNNSLKABBRICONTTI 7TV v o’
ELVOERAANEDEEZRTIEIZTH SG0OS (Grain Orientation Spread) HYE< 7%
D, N OBHERFRIDEAMUANMEERRFRTHIDELBIBENAASNT. £z, M
TOF/RBICOVWTIRILF—DHEXEANEZRVWIETRIY Y EV T ZIT o 1R,
MFDORBICHSTETILEZOLDY —Z VI HEBH 5N,

MU EDOHMBERRERHL S, CASHOT U F / HAOSZRHIAZHEBEDERICOVT,
UFOESBIFIAZRETS. 7, HANFTIIEMLY ) —THZRHNGER S
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LTERLTWtZZ56N5. Z0%, BRIALDEIC K ZENBERERICEK DRRRDHGE
CBICDONT, EBMNU U —TDRENDERLLARD, RIEFEETICE VW THRIRICBURA AR
HO)—HXEEN BT B L TIER 3L DICh-TceERABSNS. £, HARF
E5EICRD SNZFEERRSIL, MANFORERFICEVWT, LDBERERERENKASE
WREIABRTHZ0011E#AEICRELIECEEZERMLTVWREEZZENS. COLSRT
IF /A DKRRICKIZE LI-ZEEBOBRIZ, BREOETICHESCASOBERTE5| i
CTEFEIN, XSV aRTOEENCASICERL, CASHTL— MERICH (T D441
THY ) VIR FBAO—MEZS TR ITERC L THERET 2 0eEMZ BT 3
(Nishiyama et al., 2023).

51Xk : Tarling et al. (2019), Nature Geoscience, 12, 1034-1042. Tulley et al. (2022),
Geophysical Research Letters, 49, e2022GL098945. Nishiyama et al. (2023), Lithos, 446-
447, 107115. Lee et al. (2022), Journal of Structural Geology, 155, 104505, FEaLLIEZHY(1997),

AAMEZR104AF2MAZTRFRITREAS, 131-162.
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[T4-P-8] Structural Characteristics and Tectonic Setting of a Crustal Scale
Shear Zone: The Gadag-Mandya Shear Zone, Dharwar Craton, India

*Manato Urakawa', Lakshmanan Sreehari!, Yoshihiro Nakamura?2 (1. Shimane Univ., 2. AIST)
Keywords : Ductile deformation. Shear zone. Microstructure. Mylonite. EBSD

The Dharwar Craton, a Meso- to Neoarchean terrane (ca. 3500-2500 Ma) in southern
India, comprises the Western (WDC), Central (CDC), and Eastern (EDC) Dharwar Cratons.
The Gadag-Mandya Shear Zone (GMSZ), a >300 km long N-S to NW-SE trending structure,
marks the boundary between the WDC and CDC. Transecting greenschist facies rocks in
the north and granulite facies in the south, the GMSZ offers a rare opportunity to examine
ductile deformation across crustal levels from the upper to lower crust. Despite its
tectonic significance, detailed investigations of the internal architecture and deformation
conditions of the GMSZ remain limited. This study integrates field observations,
petrography, EBSD analysis, and fractal dimension measurements to characterize its
deformation history and tectonic setting.

Microstructural and analytical data along the GMSZ reveal a systematic southward
increase in deformation temperature and crustal depth. In the northern zone, quartz
shows ribbon structures, chessboard extinction, myrmekite, and grain boundary
migration (GBM) recrystallization, consistent with high-temperature deformation. EBSD c-
axis pole figures exhibit type-Il crossed girdle patterns, indicating dominant prism-a slip
system at temperatures of ~600-650 °C. Fractal dimension (D) values are relatively low
(1.12-1.14), supporting high-T deformation, likely synmagmatic.

The central zone is characterized by quartz-rich mylonites with well-developed S-C and C'
fabrics, dominated by bulging (BLG) and subgrain rotation (SGR) recrystallization,
indicating deformation at ~300-500 °C (Stipp et al., 2002). EBSD data show type-I crossed
girdle patterns and continued dominance of prism-a slip system. D-values range from
1.12 to 1.19, suggesting temperatures up to ~650 °C. The presence of muscovite along
foliation and minor biotite suggests syn-deformational hydration.

In the southern zone, high-grade shear zones host aligned amphibole and occasional
orthopyroxene, with cm-scale shear zones and melt pockets observed in granulites.
Ultramylonites occur along the margins of km-scale granitic plutons. Quartz
microstructures display GBM and SGR features, with recrystallized feldspar and
myrmekite suggesting deformation at ~700 °C. Low D-values (1.05-1.07) support high-T
conditions; however, EBSD data indicate basal-a slip system, possibly reflecting
overprinting by a later, lower-T deformation. Overprinting of amphibole by muscovite
and biotite suggests hydration during this late-stage event.

These results highlight the progressive transition of the GMSZ from upper- to lower-
crustal conditions. The shear zone width increases from a few centimeters in the north to
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several kilometers in the south, reflecting crustal-scale strain localization. Shear zones are
commonly localized along granitic pluton margins, and in the southern granulite facies
zone, melt infiltration along shear planes suggests a key role in magma ascent and
granulitization, potentially contributing to cratonization of the Dharwar Craton.
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[T4-P-9] Re-examination of the mylonitization of plagioclase lherzolite in the
Uenzaru peridotite complex, Hidaka Metamorphic Belt, Hokkaido

*So INOUE', Katsuyoshi MICHIBAYASHI' (1. Department of Earth and Planetary Sciences,
GSES, Nagoya University)

Keywords : Uenzaru peridotite complex. Hidaka metamorphic belt. peridotite. mylonite.
phase transformation

tEEFRBAEERFILHOEBSEHE LB OWVCMABIZVIVYILAY S VEES
KICIE, ¥x/OF1 MELTERIERLILY SA AEENS. AEORERLILY Sk
ISIERCELERADEE<, Ay S VRPERAR Y LYY MLOMELYNEESTS. Zoh
ABABRIIOFA I, AERILLILYSA EHBRERLILYSA FADHT TV IR R
RIGICE > TER L TR FICELBFAL L, BMBEMERHAMEE SN TR L 7= 2R
shrll, AR T, EHEME EEREFEHEZ AV TEEN AR SRR L &
SHAERETV, REALILY SH o0+ 1 MeEBREBRST L.
REFETIE, SRTHAENTEAINERERLILY S+ MEROMEER = 2MICEDIN
L7c. HREERZ, EBEICEE, SBEICTFTAE (XZH) TERSNhELDOTHS. <
10741 MELTERIRALILY T4 FOfEEIE, LEEBENADYZ>FA (>650 pm) ¥
FEBICHERLIEEAERGS (W15 mm) , BRER, RERILDOKSE (R—7+073X )
thy>>h, BEAER, BflER, SRR, AR, ARAGOHENEEHN SR BKR—
714007 MREBZ R L. SEM-EBSDEICK BERANUT Y TOFERHN S KLY T
HHHAREDE—RLIIKB3NTH 7. £/, BEABERGEAEXRILORKREMICIE, HYD
VHEEBREADSBBIN—ZF25—ROIUTLIZA EHEREIN-. 512, BEA
I, RERIIHRBOBBEZWMOETHEBZE R L. AERILOFKREICIFESE (BY) T—
TAUHFREL, TORYFUIBICISHHIES L THNBERERICE > THRIL L 74
BETRTCHERINT. WY S VRADERAMETD S IEEEICEDIEFFVAH {0k}
[100] I RDHIEBRDERANUERET I ZRLTce UEDBERZEICLT, AAETIEYT
OF41 MELERIERALILY S OB ER EBIE%EHRT 3.

[1] Furusho & Kanagawa 1999 Tectonophysics.
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[T4-P-10] Effect of water injection on effective normal stress on friction
behavior

*Riku IWATA"2, Manami KITAMURAZ, Michiyo SAWAI3, Shinichi UEHARA' (1. Toho University ,
2. GSJ,AIST, 3. Chiba University)

Keywords : Injection-induced earthquake. friction behavior. Laboratory experiment

HIEARA R AR &I S I TIREBADRIEEAIC & 2 RIFEKEDENIKEEZ T DtEM T
DHF|IZFHITVRIZIEISTEEZSNTWS (Ellsworth, 2013), ErEEDREIFRKED
BINY 3 EBMERIGTHMET L. BEAMMRENRDT37H. MBEIFTARDPTA
%o LIcH > T MEEDOBMERSNDRHITEAMBEDOAHICERENICERT S
O, FKFRUMEOREICHELZRIFTEEZIS5NS, MBE LEOEMERISHDDHIE.
REFARECREEIAROREEOMERE (REKEMERE,) . BEEAVCHE
BDOEXKEICKET D EHFEINDE, EDH. BMERICHDOAFRICKETLLFTET
BNTA—FZHFE L. FKICEZBMERSHOERLDBIRNDIFEICE R 2 EZ R
B9 2 &id. FEKFEMEDO) RVFHMBEICFRIIDEHFTE %, £ TAIARTIE. EA
AKEERETV. BEEHES. . BLUVHRISYIOFEICER L. FKEOEWERIGSH
OELHEEEEFICE X ZHEFXHSMNITRZEEENE T3, AHAETIE HER=
whEEE R CRIBARRE L EERMREMIEARE) ZAVT. 28D DERFKEER
{727 128B (YU—XA) TREICEEEMEICICEBL. 228 (U—XB) Tl&
FICRO TV IDEEICLKZWEEFHDEWVCEB L. HBLT. RRTIIETHE - )
HARIPRKE—E CHEM T ZITV. RT v I-RVy IHRELCRICEHETZ EHTLER
AN SREKEE LRI, BWERICHZER T 3 BOMRIKEIZ. FRo ERAIRR
KEE FTARABRKEDFEERB W, T U—XATIE. RREAEFHTIIERZ 40 mm. RS
80 mmOAFFEARTEREEICDOWT. BiAMRIC30EEmEZE I 3t AUV i, BEEmIC
Bk Z BEFHIET 27-DIC. BER 2.5 mmONEZHRKITTz. oo BEEEE#80 (FHOHRE
#9200 um) . #3000 (FEIFRIFRF4 um) D2 DD ER BT OIKABERVOH—HRY
TSR LTHEL. THRBREMGIIHE 60 MPa (—&) « #IHARME/KE 0.1 MPa. &
BANRE 1.7 pm/sec & LTco Ffo. BEAM—EFMEHZETICT. —&F (0.1 MPa/min 7
I& 1.0 MPa/min) Tl ERAID S ERKEZEFRNICER S E . TRANINILITZERL
T. TRAIREKES TRIBKEZAE Lz ') —XBTld. RERFEEHIIZIESR 50 mm.
BT 120 mmOPFEMEEEFESICDWT, #ARIC30COERAEZE I 25z AL,
D) —ZXBTIFEM LA SEEREICET 37USRITT. 1 >2 0 Rl 150°CEULIEE
¥l 300°CEVLIBEERL. 450°CEULIEESRHC D ULT, #80 (SEIFRIEK 200 um) DitKEREE
HCEREZTHE LT, TREREHFIIEHEN 33 MPa (—F) « FHRAIMRKE 2.0 MPa
(—%E) « BZMLERE 3 ym/seck Lo £ BU—EFRIECISH—ERIEZETICT,
JE7KERE 0.05 mI/minT LR AIRIBRKE%E# 2.0 MPa 55 30.0 MPaE TERREMIIC ER T
Teo FKBIDBMENMICKDZ AT v I-R) Yy TORKEAMIGTNSRDT-ERERDER
REUS. BARTEES (21U —XA) TIX0.39~0.48THbh. THEEESE (2J—XB) Tl

©The Geological Society of Japan
-T4-P-10 -



The 132nd Annual Meeting of the Geological Society of Japan

0.43~0.50 AR T, IGHETEFOBMERICH CEAMICHOBERIE. BEEREHES. |
BEDBEKEICKEE T, EORBENRESNT. > —XATIX. OB TEROBEWNER
J57H8 54.0 MPa h*5 76.6 MPa £ TN L. HARISAH 22.3 MPa 5 38.3 MPaX Tl
MU7ze 722 ) —XBTIE. IGHETEFIOBEZFICN 22.6 MPa h*5 46.0 MPax T
L. BARISAN 9.0 MPa H'5 29.3 MPa £TEM L7z RIC. IS TEROBWE
RS BAKGIETEDOREFRIZ. BEEEEIICIDERZMERNRE SN, #805HFT
ISEWERICHDIEMT B ICO2NT. TAMSHRERTEIEMT BRI R SN, —F.
#30005 Kl CIXBEBREARMERISR S NAabh o oo REIC. TKBEFDOH ARG TE% G/
TICH D 2 TERREITE > 7o /NSX—E TH BN IETERE TIE. 39 MPa/s U EDRHERIG
FIBETE 1 MPa/s LU TDBEPHRIGHTETD2IN2—H B 5N RBRISIETTIEE
ARSI DI > GRS ABZMERHNAE SN —A. BPHERBIETITEWERLS
N DEEBELGERIEESNEh o7ce BEXE Ellsworth (2013) Science, 341(6142).
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[T4-P-11] Microstructural analysis in the Nadagawa Fault (subsidiary fault)
slipped during the 1995 Hyogoken-Nanbu earthquake

*Kotaro Aiyama1, Masaki Suehiro?, Kazunari Kimura3 (1. Central Research Institute of
Electric Power Industry, 2. Hanshin consultants Co., Ltd., 3. K-geo)

Keywords : subsidiary fault. fault gouge. Microstructural analysis. Nadagawa Fault.
layered structure. gouge fragment

FHTBDEBICH, BIRETENEEN T 35 8IEZL4EFET 5. HIZXIE, 2014FRFE
JEEDOMETIE, THETHHHBIIERLIT TR, BIRIIBDtRMERE L THIRL
fo. #El - EA (2023) (&, COMETHIRLBIRETBOEA Y S THMBSHETZ
L, EANOEERZHBICESNIBRBECHUVIHRAZERL TV, B8, %

TrHDIE, ThOMBEDHEL - A (2023) & THS. LHL, b LEELIUAEICE
8L - ERORIRMEBICHEOHMBEERETEINE, FHNAEIRMBZIER - RET
BEBO—BhCRZDH L.

1995 FEEERMISMETIE, THIE THIHFEMBICIDSNE-SWER « REIH10 kmDith
RMEMBICINZ, FEMBHL SH4 kmEICHENTARERETNE-SWER - BESH1.6
kmaithRERE GH)IIBE) NBIRL. #IRBIX, RARERD & a#ETNEMR
PHELRZEHERERL, FEMBAVOMRMEREBICLER, ZOEMUEHNIEEIC/N
TIh ozl eimEh S, BB THD e INTWS (FAHE, 1996 ; AEIZH, 1998) .
AL TIE, EHRAEPREEICHBOMMEEZRR T 5701, #)IIMEILERE TR
LEEbLYOFOEREZHER LR, RCEMERERRCSTEMERRED S 74 3 Mlg STz
ML=, BdH, UTTIH LY FERBERC BEHEHMEBRERICOVTOAIERT 3H, F
REBIZZDMOEBERICOVWTHIRETS.

FLYUFERMHER  BRTEODAIYDOETIC, EHECTEERREN S RIEBRENDH
L, TERmBERICEHNT mOBREIFEZEL TV, CORBREEEBRTIMBH 1324
DAY =2 (HoP18KV2) WoRZIBREEZETS. AUJNIERICHETH
3. BFE1~15cmTHD, BRDRIIBEDEICD > TESET 5. EITKERELD > TKE
CIRBEBDEAHNSRD, RFBEODEICET IMEHMMDY — > TIIREEERC RS, A
IIOIHMBETHZIN, HoJ1LDfEE->TWVWS. BIF4A~10cmTHH, RFBED@EIC
RO THHI D, EREICZLL, EmEPThIns. KAB%ZEL, B (tEs)
PHRIL—HA rEZWDAL. A1 A28 DERIL, EFICERYE - RIBEMY
HARUVWEIBETHD, KENMITFEITTRATSY —UHAMBEZIBICRIRS CFHHN
%. COBEEIL, N42~56°E « 765~85° NDEM * ER%E=RL, #IIFBEEATH
BeH5, 1995FIEERLI-RFEOE (#IIKE) THH YIS, mEICiEL
1 7 AM18~24° NEQZIGHFHET S.

RCEMREAR . KAV EZECHEHMZHERL, RFEDEICERT, && (L1274
20°NE) ICFTHREEFE ODERZER L. BRRICIZIHAOIINE L2, 25%0MEEH
moonfz (Kla) . FLYFRBETESRSNERHBOEISATIINIEHATI 23T TV
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371=%, 25%OUEBE® S 5ILFEAIOMBEN ~ L > FRE TRORIEDEICHRT

3. ¥, MRAIOKE®RIZ, RFEDELDEML, AUJ1ZHII1aHIP1BICS
IT3. AU 103 EH, RARERD ZHESEETNE Y A %2R I PEYRER
CDEECEBENBEEICHKIEZTS (K1b) . COEStVIISEEREESMEROFNCE
B9 3. AUTIBIE, HUP1ak DL IH DAL, REABERSZHS>SA#ETNAEY
AR TESHEHBENBREMICTKETS. £/o, AUP1acBARD, AU0PHKARZET (K
1¢c) .

ML Y FERRRCRCEMERROER, ERNDEELRIERE P EIEE O RIXEE &
BIRRIC, BREA IS ORBREE L HIPHANRD SNz, N5 DOEEIXHRR B TR
DR LBImES =9 7= (FIZIX, HLIFD, 2017) , BIBHO S OBRIEECH DU DK
BEEBEAVDHDIIMARREITEDELEFFHL TOWAWEEFNARBTHZ tEZX5ND
(#81L - £¥7, 2024) . DFD, WRREIBTORD IR LIMEES % R IEEIL, BURLCLUIE
EERLIEEBN A EERCEI BN ORIEETH BRI EEZISND. LHL, HEEED
TEDERLFBLTWLWEHDOD, BURUZFICEER ZELELIEHED CNSDEEZIFDH
BEMDHZDT, FEHINETHS.

IR 1)48L - 37, 2024, HEHME, 130, 119-138. 2)HBLIFH, 2017, AEM
=, 58, 2-18. 3)#HL « EH, 2023, [CRA#E, 64, 15-27. 4)FH, 1996, EEER
IR AL KEE, 28-63. 5)EHIEHY, 1998, A B, 9, 33-5.

HIT1
L oY N A1 AT 1B
ko
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[T4-P-12] Rock Frictional Properties and Rupture Arrest Mechanisms at the
Kumamoto Earthquake Termination: An Experimental Study

Kazuo Mizoguchi', *Takahiro lida2, Tomonori Taniguchi?, Sachiko lizukaZ (1. Central
Research Institute of Electric Power Industry, 2. CERES)

Keywords : Kumamoto Earthquake. Rock Frictional Properties. Rupture Arrest Mechanisms

IECHIC2016FEARMETIZ. MA/IIIKMBRODIZIZFLE C HEAMBRILEFISkKmDX
BTt RMERENAHEIRL /- (Shiraharaetal., 2016) . COMEICH TR HIETCEDILE
HERIC DWW TIE. FEADIILT S TOEEEENBIEERZ - T 3MENH S (Yue et
al., 2017) o —7A. BEEARNOKENARAMEILE TRE LICERIC DOV TIX. Aoyagi
et al.2020)h" M EREREEE & OREIEE BT L TUL\EH. RENLEEIBICITE > TULAELY,
THIC. COBERIGE TISMERICKRBEARDZEHNEAINTED (Hashimoto,
2020; i=HAIEFH, 2021) « COBEFOMBENFELNERFUEZE TSz LTL
%o AHIETIZ. BEARMEDOKIEBRIFIEDH SHEW L I-EaHlOEERRZE L T, #
EROWEBEEH =X IIEREZESMNCTEII e #BNE Lt REFERAETIE. BE
AMEORFERIERFTIEICHHE L. R EEOMEREBORBZER T I UTOEAA
Ela B L7z @ (DWERERTORELHEHERPNE. QEOAERTD=ZERL~T 1 Tk
BRESVRERS. GIEREREFEDOAELHETEHEEES. CNSOBEREME: -« &
L. FIR100umMUTOMKREZIBRA D & L TER LTz, RERICIT T A MGEREE
ZRAWL. €B70v 2 (50x50x80mm. HRERIZ100mm) Z3ERICAEE L. EAHmE

(50x80mm) ICEEI3IMMOATPREEZIRAT. 7OV IFKEAICIETIMmMBEROE CES
0.1mm) Z&&lF. HAUVPHIBTOEFRZRESE -, EEHNI4OMPa—EZRHT T, IR
JOv o AMBMNIE. RE - REKFEHERAICE D BERREROREKREFLE/NS
X—=%& (a-b = Apss/AIn(V)) ZBIFE LTz B ABHEREIX0.3~100pum/sDEFE TERFEMICE
. SRETOEEEEXHRE. REXT Y THBEE3Y 1 7ML, HEHEIE
A RERETREREIT oo REBERCEREROMER. 25K THHOBRERE—D
#%. ZNUE3mMmMNHETERREICER T3 eERINT. BUET4AMMEBSATOEE
BEERF{RHIL. keRE (0.620) . BERZE (0.612) « E@AkE (0.607) . ZElE
(0.601) DIEE A>T BEINT X—HRa-bld. 2EEHCEVWTEMEDEME B I
JRERAZR LT, ZUE10mmMUETIX. TEEREDa-bEIF—E L TaE (RESS
) ZRL. EHEIRDEELRTVEEEIF O CHHBAL . XRIIC. BOAIER
wOEA BEREEIWRERS) CEHEIL-0.001~0.0005D&FE Ta-bEHEE)
L. REICK>TIIEE GEEL) ¢ RB3IeHERINT FIC. BREBRSBICEVWTT
RNDZREDEMICHEVa-DENEDNSEANCRFENICEL LTz, CORERCSFEIZ. HE
BEERFDRTE I AR DILRICK L CEBEEIEMNT 2 22k L. BIBEEICN 357
L—% LT#EET S (Scholz, 1998) » TNHSDIERIZ. BEAMEDRIENASAREIL
MTELELEERC LT, BORERTDEA. FHITREAENFORER(CHI R ERT
H. BIMNBIEOERZIMNFITZ/N) 77— LTEWVW-AREMEZEREBLTWS, Z ot
TEHRASNIEZERRIIRDE, COLDBERBFMICEK > TEHBEARETH 5, 72750
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KEDOW BT ISEEBKETICH D Zeh 5. SRISKEIEZEYSE TORRNRKERZ EhE
L. &DOBRENLGMTRIETOERSFG ZFM T IHBENDH S,

Sk

Aoyagi, Y., Kimura, H., & Mizoguchi, K. (2020). Earth, Planets and Space, 72, 1-
14.Hashimoto, M. (2020). Earth, Planets and Space, 72, 1-27.Scholz, C. H. (1998). Nature,
391(6662), 37-42.Shirahama, Y., Yoshimi, M., Awata, Y., Maruyama, T., Azuma, T.,
Miyashita, Y., ... & Miyakawa, A. (2016). Earth, Planets and Space, 68(1), 1-12.2HEX, &
HEZ, /MREHEE, =B AHH, & AEFEE. (2021). JEEBHAZE, 2021(54), 39-56.Yue, H.,
Ross, Z. E., Liang, C., Michel, S., Fattahi, H., Fielding, E., ... &Jia, B. (2017). Journal of
Geophysical Research: Solid Earth, 122(11), 9166-9183.
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[T4-P-13] Petrology of mafic and felsic volcanoes from Southern Rukyu Arc
and Okinawa Trough

*Naoki UZAWA', Yuji ICHIYAMA', Ayanori MISAWAZ, Osamu ISHIZUKAZ (1. Chiba Univ., 2.
National Institute of Advanced Industrial Science and Technology)

Keywords . Okinawa Trough. Ryukyu Arc

FAEARICIE. 704V EYBTL—FDOLARAAICEDTREEIDRINTED,. T05
®ICIZ. BIBATHDI MBI IR IN TV, HB LS T3, BEILAHD B E DA
DOEHNBEMNBRZEDELVLRAC LT AHEEOEAFENERZ XD cidk. BII-5
MBRRDOEHEIE* BRI D LETIERICEETH S, BRKIM-FE LS 71X M HTBRS
SUOERRETILER. IR, MID320EEHICHITENS [1] o A SHETIEXKE
SEZLUE~ZLEEO NLZOY FEEELTED [2] « ABOHIMETIFLZILE~T
194 FED. FEOEMAITIIRREE CEREODAFESNREINTWVS [3-5] o
EERCIXELEAMLUEIZEFEEES. U700y FOMUBHRREETHZIH. BEREES L UEHK
BENBENLUDSERINTWS, MEHREGI-EIN) 7 b TIEREAR 7O XICET
BHAENDEVHOD. HIlU 7~ O(\ELMES) AOXREDS 5. RFICAIET 5F#
BEBEOXHEIF. BLHBETRNOMDIFFAE LR L TR Z JiEiaZE L B g
HRDORMEDOFTENFICHROAREMENEREINTWVWS [6] » FRENERIZ. B FRICH
REni-xBREa8NLTHBZH. U770y MMIEL. I MLADRIEREAEN T WL
&, EMNILEDRFHEIFDOEEZI B NG, /-, EEFHREGNTIIERENLENESNT
W3BH. BAFHIMEICOVWTIRESTSINAIED AL, 2O EEICDWTIEREA S
HEV, KR TIE. FREEBEOXHKEBANLEOEGENLFFEDITZITL. JELEPEREK
MICETZ2EHEMUE DB ZT o1, £, BEREKINOEREECFEE - XU T T
MXRIEERMTROSNIERESZ BRI L. MEEREI-H4E b5 7 DARESIZ S
ENICEREIZ BN 3%,

AFAZETIE. TLADWL20001 LU TNALIN—=RILT 1 21 IZK > THEERERERN-Hia
NS TOE2LNEBRE. BEBRE. F45HEER. RREER. BEJT SRV (BE
5 1 KY14-02. KS-24-1. N96-07. NT09-10_leg2. NT11-17. NT11-20. NT13-25.
YK00-06_leg2) Do ECNI-ERES JUEHBEEDHEEZE VW, RREEEOEHE
BlIEIDABAR. BERER, MEA. EAEANEEZSUKRKE~ZILET. B TFEEICE
D ESRDIETHRIEYIERIELLIEEEZISNS, FREBEOEHEEDEELFHERK
(&, AEES L UOFEFERIMICET IEHEED ML Y REERDS. BV L 741 AL
FLYRERL. FEHBRSTDORL Y REIZER S, HFETI3NADAGHEDFOfE
(67-85) CHRRAMEDANE (61-91) (&, BIMANREDHEBR ML Y RE—EL. BillX
EEMORBOFBMA ML Y RERIHEHBN S T EIXERDS, £, FEEBEOHE
MIEAHREICIE. BHTMEICEA (Mg#=0.93-0.96) . TiOICZ LW (<0.2 wt.%) BHf)
EENEEIN. HBLAEMICEU Y I VOEENEREIND, ILEEH L UHEBERERAMIC
EI3EHEECHRTZ . FREBEDEHRBESDLILE/HFSELLIZRAZFEDEZ L. 1t
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ER~HERFREKAN Y > b IL L AR DRIERADES IR E NS, MEFHKINICEYS 2HRE
B TAYA A SRNEET. fRA. ARA. AR TERIIYOREHN RSN, #IC

HEA. ANA. BERER. FERIYIOBEAEHOEDI SR EZERERNEFNEREEIN

%, 2aVPHERADICEHEMKISKEUGAICE > TRE—THH. BE—DFHKEITIIHNSD
fERDAERICE > TSN D EREMIFES . RO ARM TR S NIAREDE X
bNd. CHOILiF. EHRELEYZITIH5BXRFIND. (LFEMDORITE IR
MB DB ARIZEEDEV. RTIIHBMEDLFEERDEVICERL TWS EEZ 5N

%o METROFHII. FE - YU T7FiIl&E D BRIEAFMOEREBNLUEICEUL TS

D, REBIETER NI ERBANLEDRHZ T,

BE X

[1] Kizaki, 1986, Tectonophysics, 125, 193-207.

[2] &% - &, 2008, thERAEMRITE]RE, 59, 197-201.

[3] #AA - #aA, 1966, AL, 55 2 &, 105-115.

[4] Shinjo etal., 1999, J. Geophy. Res., 104, 10591-10608. [5] Shinjo and Kato, 2000,
Lithos, 54, 117-137.

[6] Zhang et al., 2021, J. Geophy. Res., 126, €2021)B021709
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[T4-P-14] Stress state at shallow crust estimated from outcrop-scale faults in
the altered dike

*Noriaki Abe'2, Toru Nakajima'-3, Nariaki Nishiyama, Hiroaki Hakoiwa'-4, Takanori
Ishiharal>, Fukuka Kida', Yasuhiro Ogita', Masakazu Niwa' (1. Tono Geoscience Center,
Japan Atomic Energy Agency, 2. Research Institute for Geo-Resources and Environment,
Geological Survey of Japan, AIST, 3. University of Toyama, 4. OYO Corporation, 5. Chuo-
Kaihatsu Corporation)

Keywords : dike. hydrothermal alteration. outcrop-scale fault. stress state

—RRICHR DIGIIIREE L, FEABICELT S ehHsnNTWS. LHL, BARED
HEICHERKOELBEZNAT 3155, ARE, IROERNIEBVIEREICET S
BREZEZDCHHLL. Fihld, BRREZFHENICEVWTEEER (BIRA) FICEICEE
L-BBEREOKE (NEE) BxRH L. BlRIZEEZH S IFREYRIE, BLUEE
CINE RO EIREAFRZEE TEINE, NMWIBOEREEZFINTET 384N HS5. £
CT, afAS L EBEDLEBRNEE LSk (BIRB) ICDWT, XRFICK 2 TTREM D,
XRDIC & BILMFN DM, EPMAIC K DHRBIERE Z1TV, BRADZEIRIR, &L U/NEE
DODERRBEZHE L. £, EMAFSLUVBEICEELINREBICOVWT, EhEnin
NBEETZ1TV, SIRAR DB O MEECERE L DEVZRET L.
aRAIZTERESICEAL, BEBRBOMTRICELCZEE - BILLTWVWS. 1&IEH80 cm, M
JtEMTHRIMEICEAT 3. IR T T, MEARRACANLA S ZIHEN TN, BER
HEBRORABEEZELTED, ELLKEEBLIEANLETHZ ZEHDH BN, KDEFMIC
ERERETE 3L DBRMYCHENLGABEBISBERTET AN o 7. ERARZRICIEIES1
mMMEBDOERDEEIRD, Hcmh S+HEmMOBRTHERICKETS. ZLOEERD
ELICIFREN RSN, BRINBZHEBANTES. SRBIFEMALFERICTEESICEAL
THh, EBTHBNRETHS. AEZLIREABEEMNLEBRHAET , BAhA1 > %—
-2z AT, EFARAERERRLETHS. RERAIT—HBEEZZITTVWS, £
fcldE AT 2R L TWS.

HFSTTRZ AW L FHEROHIRIC K > T, EiRA BIZRERRDOIEFEHRZRHOY I TEIET
HBLEESN. BE - AbIERICL 3 &, SEMRANEXICTR At - EEZZIFTL
3L ns. aiBzREe, EfAZZEE - BILBROEETHBI ERELTTF Y IR
*ﬁ'%{fi’?f: A, QEE*EDE_CMgO, Cr, Ni, Pb 7’3‘i§7]l] L/, Cao, Nazo, Kzo, ons, Rb, SrHt
RO LIl ehph o7z, Cao, NayO, K,ODEMME, RHRAENANLUA T XDMKDERIC &

BT DOERBIRICEH T ZAMTHBETES. XRDOTDOFER, ERAICOAH/\NOA
1 EDERLTWR oD gD ofc. NOTH A MK, BkZEERCHMRICE TS E(LIE
BTEHRINZ 5N TWVNS. ERAFDEEIRICO VW THBRIGRERZ 1T o ER,

MNnREDETENEE L, ETH~H+umoiRikomEE, (ExHREED) HEEIRREE
ICFEET B D DD o7, MnFBKFISEFELR TV CAHISNTE D, BIERRIR
BICBVWTRBR LT WEHZRFD. £, ExREETORAFZRREIL, ChoDxRD
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WAL CERICEBR LI C 2T 5. ULEDORI - BED 5, BRIRNITER L 7cBuK
ICE > TERADSERNICEE L, MREIOBRILT (CREH+~BHTmMLUR) IC5WT
EIRAF D/ NETEB D TR SN L ZEZ B NS.

EIRATR D/ NETEBE DS TTERTIC K 2T, WHLAME CIREISH & EHMBS ATV
(I5Ha) PMREETNT. ZLDNABIZCDISI Doz BE oL 0, WICER T 2EBTH
3. COXSNBOHUDHIE, ERNHDNSBRETRE T TOREREELLICHS
WHDETICE ST, )71 AOBIREEICRE > TR ENAEMDHZ. T, ali
AR/ NETEER ISR EDIERE ICHEET /BB C LB L T, 5o THRPAARERBD AME
DNFBDEIEHARZTL. COZEh 5, MBREFRTRIEEDOTERERLDHEESRP T

NFBATERS NP Th oL EXBNS.

<FHEF> HNEMK, ENAEKICIE, =ZSAs0BERz CEMVicW e, ILAFREKIC

IFERHECXRFATTHIERDBERICOVWTITHE VW, ARGIFEEFEREBERTX

IWF—TEASFER THHS-6FER LANIVBRFMEREMFI OB ICEAT 2 RMHARER
(JPJ007597) (HEBRBERMREMMETMZMER) | OMRO—HTHS.
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[T4-P-15] Elements migration by iso-volumetric weathering in andesite

*Eiji NAKATA' (1. Central Research Institute of Electric Power Industry)
Keywords : Corestone. Voronoi. Iso-volumetric. LA-ICP-MS

R DEIR TERLEDERHAIZIL LBV &, TivZr, Feh'mobile THZHDDIFE AL
BgLTUWAWCeZERLE.

1. FL®IC

ZEERICHS tRxBHOERIIZEEATFIR TTINZ, NoERHtRE L, BT HT -
DOBEENEDLSBVWERET S TITHNTWLS (Taboada et al.,2008; Hayes et
al.,2019) . LA LABDS CORBTEDIREDEL LWHIEASHTIEARL. CDHEIL
ERICEB L, FfE AL ERR T2 27X F—>ORILEH 5 EULEI D S KLY D5
BERSD, FEFBOENEDHERETEBHICOVWTHENT S.

2. AEMS

AEMSE, LORTETESRMEE THS. AEMAICIIFERELROBMBETEE
HEHOEMNEAZILEN LS PHELTVWS. ARG COBEMEGRLEZXNRICERL
fo. AMIFICITIER/NEREHNFEZEL THD, #HRIMBTIIABFOT 7OT 1 MELEER
BAZILEDNLS2HELTWS. 705414 FOETIF20mULEICE LR, AIIEFEDRE
R, KAlHFEES, Y7051 MIBEISERNEVRAILENMFREINLCHRTE
3. ABICHBEVLEOAT A M—=VIFHMRETHENLE. COO7 X F—2DBERIFHI20cm
T, REICIIEI2cmD EILEO R ST UV,

3. AEAE

FRBEZIEOATA =% LIcETRE L cFeD Rt 5 FE L=, HHL o83
HoribaBXGT-7200T, f##ridimage) TERL7=ARO/ A RZFALTz. FeldBENIITETH
2HDDELREFEHEEME CHARICHH L TWVWS. FeldfFiEaICE N AT »
HEERICSENTED, AILRBRFTHINSOHERICHEICEILL THEELTWLWS. Fe
D _fE{LIEXGT-7200 THE S NI-FeD % L Image) THH L 7c mhifa—KdI 3 e B
THEERLEME (MHER) ZRELICLETRELE. COHRILREFHEETELDT:
HOBMEIXERDS. RO/ TREERLIDS, BFEHIC D3R R0/ 1 ERomEmEs
mEHEEI ST L. TTEEBIZEPAMELAICP-MSO R IILF O TEREL 7= (3&fa+) .
RETICBAWTRED#IF46TH S.

4. #HR

K1ICELRR C TR CreDERBDHDEESI S 72 R L. MBCHICEHBESHOEES
S7@FBETH—HLTHED, BMERERFRTERILY O HmEANZL L TULAEWLWT
&, IRHEERDERIAE L TLWAWMERAELSNT. COZCIFEEZAEINETT
REEDEVHSEMEBRERBERTOTRDEFHHNDODAZ_CZRLTVWS. TREELE
EFHADFER, BtRTEBMIZDDEDBHHLTZTHRDAEHNZE <, HREEK D HLREED
FHBBLEVNC &, TivZr, FeldlFE ACBH LABVWTRICHE T AERIFSNT.
5. ER

£, YZZLEIT7 X =25 RAERIRTHREZR{LL TLWAWMERDESN. TDC
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CISEEZ DA (White, 1998, Nakata and Ohta, 2022) T{TtHh N Biso-volumetricR{RE N IE
LWZ &, TivZr, FeMIFL ACBELAVWTRICHEITZ A2 RLTWVWS. SED3
T AR =VICIETRBKILEDZ < EEND. COOBRERISFHEIBTAE, FBIELLEA
LR T/INEL. SEMERTIZIAERESRICTICEUEROAFHERINTVIERFHES
N, CORFIITIHBHTRETHZ _LZ2nmLTWVWS. T48Db5, TIXFCACLBH LA
WTRICHET2HDD, HTFKRPISAETIBHTRICKE TSI LICKRD. COFED
5, TiITiEEXILDAH ICHWEMRKPICERE TEHD0, B LI FOMmEZL TEEL
BLICCHRINS. TROETIETIRIAILAE CEESNBEpHIRIETI A MELLEDHD
D, FSICpHAERL, TIRREKILALICEFD, AT EFRBTRICE > TV CHRTY
5.

[51Ax#k] Taboada, T., et al.,2006 Geoderma , 131, 218-236.Hayes, J. L., et al.,2019
Science Advances, 5, 1-11.White, A. F.,1998 Geochimica et Cosmochimica Acta, 62, 209-
226.Nakata, E., Ohta, T. 2022 RMEGYV, (1st ed.), 289-295.

-

|- =]

Frequeancy

L LB

Fa minerals distribution area (em?)

Fig.1 Fe frequency of core and rind
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[T4-P-16] How does stress condition and yield criterion affect permeability of
shear zones induced in the Kazusa Group mudstones?

*Miyu Matsubara’, Shinichi Uehara’ (1. Toho Univ.)
Keywords : mudstones. Laboratory experiment. permeability

MROERCEN

TE, COMAETERFMAETEINTVS, FTH. FKBICCOZFAL. FEITIH
KBEFRBICEWT, SKBDLAIICAIET 2 RELEDREKBIE. CO,DRRZH<S T —
LB LTEEAKRIZE->TVWBIEHEEFE NS, LH L. COFREKBHRICETEHHZ
e, ENHCONRKEREERZTEMNH 5. €D, BREFDHEAKFEDSE
KEETHMET B CIFEETH D, —MRIC. BAMBOEKIEIZ. FHREBEOISHEZEYER
OWIEEECBEEL TV ZEAMSNTWLWS, Ingram & Urai (1999) &, EBIZKHETT
ISREISHEMENICHKIEL. BATOEKENRELDIELRZ—H. BIGHEHTIFE
HHICER L. BATEOEKEDNFRELDBRICELLLAVWLSIBEHFHZRTEWVS T
CZERELTWVWB, LHALEDS. HBEOHKEFEDELRWRELTEZASNTVWBRE=
. BOKERICDOVWTEAKTEDEKME CIERZEDERIEKL < HD > TLWRVLDHERIR
THd, AAETIE. TEEERFEEICOHTI2FE=4L. EORKLERERENRHBRES (&
ILEE) ZXRIC. BFRREOREHEHI L THET TOMERERER S &K OFEK DT
TS5 T, REDWIEREE L EKEOEBREZESMITEICEBANET 5, o, B
BRBBHEHTICE T 3HEREF  FNICHSEKEOELEEEMICIRZ.. HAKHEDE
KED, BAMBDISHEH CRIEREICEDK S ICEHET DN Z 1S %,
MROFE

REREFE LT, TERERYFED LHMERICEIZ2EMARBDRESE (ILLE) ZAL
Toco —EMEREKGBEMKZERL. UTOXREZEREL:, £9. EADOHKEEEICEDSV
T. EHFETTOERADEREGZ. BEEBDSEREEANOBITHESRGHNSFHML /-
(EB&1) - BER40 mm. BEEF40 mmoARFFEREZFERB L. BKE%0.1 MPall—EIC
FREBHDSEFHEZ1.0~25 MPaDEFE THEIMI . FNICH S EREFBOELZRIE L7,
RIZ. HEEDNEAMEBRROEKEICER ZRFEZTANS 2O, HEFRER O BEKERE
To7- (E82) , ER40mm. ET80 mmOARFESRE #FERAL. 2R 1DEREEE
ICv 1.5,2.5,10 MPaDF EZRMG THERRERZ R L oo BEAIRICEKERDITL. &
KEDELERE L Tz
BRCER

KER1DER. BENHEBEREAROZEREBELIE. BMEHIKI15~17 MPaTIERERIC
BT 3 CH RN COBRICEDE, HE1.5, 2.5, 10 MPaD &M THZER 5
ERMELT. BETERRBROER. HE1.5, 2.5 MPaDEFETTIE. E—2I6H%ICIEADR
BICIET 2N AZEEFNEZICR SN, SEHZIEROOBEIER SN, —A.
10 MPaD &G T Tld. FERHIEMMICER L. BEEAKNEIIRRINED) o7, B
BIBOEKEZLEE LI T3, $HE1.5 MPaDEETIHEKIE IZH T HICEMT B ERD
Ronfs LA L. FE2.5 MPaTIIEFZDEKMENERFI E LLE L TEBE ISR LT
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—7%. HE10 MPaDO &G TITZEKEDZEIFIFEALRoNED >Tce CNOSDERD
5. 1.5MPa, 2.5 MPa FTIZMEMENBETLHAEL. EHBRT—LOWRBTEN TR IND L
MR EIhic. BEE (10 MPa) TTIIEMNBERELE L. BHBELSKFENRShK
Mofcleh b, BAMTEDOEKEIIAESSERLABVWI EATRERENT, $E2.5MPaT
iE BENLGEEDNRoNLICHEDIDDS5T. BKEET L. TOERC LT BHERK
B ICE LD LRI F A EFUKEDEMICHVWEBE L. RBRZHAZECELARENEZI SN
foo SRIZ. MRXREHTECERRBEFIEMER (SEM) ZRWVWEBRICE D, BEDIY
AP ARBE Z sFMICAN. BERROEMDBECEKEDRERE S SICRSERTST
ETH 3o

<BENm>

* Ingram & Urai (1999) : Top-seal leakage through faults and fractures: the role of
mudrock properties.
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[T4-P-17] Evolution of mechanical properties, energetics, and microstructures
associated with frictional melting during repeated seismic slips on simulated
gabbroic faults

*Dyuti Prakash Sarkar!, Takehiro Hirose2, Wataru Tanikawa?, Yohei HamadaZ2, Hanaya
Okuda? (1. Yamaguchi Univ., 2. Kochi Institute for Core Sample Research, JAMSTEC)

Keywords : Frictional melting. Recurring seismic slips. Slip-weakening mechanism.
Weakening energy

Seismic activity along faults is primarily governed by shear rupture instabilities, leading
to deformation within the fault core and adjacent damage zones. These faults, often
undergo repeated episodes of seismic slips, during which the structural heterogeneity and
mechanical properties of the fault zone evolve. Despite numerous studies, the evolution
of fault strength, energy partitioning, and microstructures during such repeated seismic
events, particularly under conditions involving frictional melting, remains insufficiently
understood.In this study, we conducted controlled high-velocity shear experiments on
simulated gabbroic faults to investigate the evolution of mechanical properties and
structures under repeated seismic slips. Experiments were performed under dry, room-
temperature conditions using hollow cylindrical samples of Belfast gabbro. A slip rate of
~1 m/s and a normal stress of ~4 MPa were applied using the Pressurized High-Velocity
Rotary Shear Apparatus (PHV) at JAMSTEC's Kochi Core Center. Each experimental slip
pulse, simulating a single seismic event, involved a displacement of 3.8 meters. Up to five
successive pulses were applied to a single sample during the experiment. To evaluate the
effects of fault surface healing and its time dependence, four inter-pulse hold durations
were tested: 10, 100, 1000, and 3600 seconds. Axial shortening was observed during slip,
with cumulative total displacement reaching ~1 mm over five pulses. Infrared
thermography revealed significant frictional heating at the slip interface, with
temperatures on the fault surface reaching 1100-1300°C. This thermal rise resulted in
localized melting of the slip surface. All slip pulses exhibited a two-stage weakening
behavior: an initial weakening at the onset of slip, followed by a second weakening phase
after the attainment of a secondary stress peak. These behaviors are interpreted to reflect
the combined effects of flash heating and the formation/growth of a frictional melt layer.
Notably, the critical displacement required for dynamic weakening decreased with each
successive pulse, and the peak temperatures also declined incrementally.Post-
experiment, the recovered samples were observed using X-ray computed tomography
(CT) for characterizing the microstructures and designating melt and damage zones.
Scanning Electron Microscopy (SEM) observations ofthinsections revealed melt layers with
thicknesses of 100-200 pum were preserved in the recovered samples and exhibit
characteristic pseudotachylyte microstructures. In samples subjected to a 100-second
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inter-pulse hold time, multiple discrete melt layers were identified, along with evidence of
possible melt injection into adjacent damage zones.These results indicate that the energy
required for dynamic weakening via frictional melting decreases with subsequent slip
events.
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AO0—MEHNSBEOMEL T, MBOZKRLBEDEF AN ILZIERT B7HICIE.
BLEVWITARDREH TOMBYEOEEFIMEOFMHIRENICEETH S, ZL<DEADE
BRERGRE (uss) 1B VB D REICHE VLW TKIZICIET LIDi Toro et al., 20111, %5ICH
HEDOUDEIE. HLEEBIELVEDEEDV > ~1 mm/s)h 51& T $ 3 [Di Toro et al., 20041,
E, ARED P DREEREMN. EMEEICKEFET 3 ehHREI NI, lidaand
Tsutsumi (2015)i%. ERBERZRARDUDED. FIRFZFHET (Dry) TIFEEFRHETELD
ELVBDEEEFEISETTZZ %R LT, T5IC0noe and Tsutsumi (2020)ld. &R
BARDU DEHNENEEICKERE T2 2REL. CDLSII. AROERERS
HICHBITZEEOZENESMIAED DDOH 3N, GRUANDIYIZECERZAHW . E
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10%RHU £ T DIEDEIMERDFESE S NTco V=0.1 mm/s Tld. Dry. 5%RHT—HKFHY
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mm/sTlE. 10%RHTDAH—BRFRFELE R LI=H. FNUNDLTOERETIFR{EL L.
U DIBIF0.5-0.9 KEL XS5 DWW ee Floo FRIVERTIEHZD. RLTHEZHAW:

EERTIIY DR REEKRFEIIRSNT . Yy DIEIFE TDRERERTH0.6TH o7
Onoe and Tsutsum|(2020)tat\ 1)Dry&ETTOERAEEDY DV =10 ym/sh 55851t =
R L. (2)V=10pum/s - 105 mm/sDREIKICH T B u DEH. EXHEEDEMICHF VIS
KT%&EF’VZE?‘C EZHE LT, AARDER. SRERMGET TOMBEEREEDPIE.
SRERFTTOARDUIOEWMEZ R IERZREE L. EXHEEDOEMICHE D s DED
EIMERZV =1 mm/s, 10 mm/sTHEEELTce —A. NL T7HEDU DIEDEXEE ICKT
THRREFMRIFEEINGED >Tco UELD. ARZSCEABDOUDEINEE ICK T S 1KTF
MOEVWHREREINH. CNICHT2EAMTORECPEBGREDRGEEDEVDORE

ZEMET 370, SERISEEAZRELICRETOERERSLVIBEHERELZEMT S
T ARZESUCEANDEEDOZEDTHEOAERRICEITT-L\,
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