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Influence of fault activity to hydration thickness of quartz: Application
of SIMS analysis
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WrE D REIMEETMIL— RIS, MIBICK o TEMAZIIMBEMBAWE T 2HLVWHIBOER A SIFE
BEIORHZHEYT 2 LBMELICL > TITHhN 2D, MIBAHET 2EVERDOME & OREKRHEE TR
LTW25BE1%<, LHEMEENERATERWVNMEBLHZ K FETS. —AH, EREDPORBRTOHELE
EARBICE > TELE L TVWSIGE, HEEOMERENENTL, S BENICEHEZEBIDEEY Z ORANMEE
TENIE, MEOFEMHTEDORREIIRERIIET Z LN 5.

BEOHEMTANY OMERZHNRREFE LT, BEERAMICKE 1 —RIF54 NOFKICINA, BB
Ho O DRI PR T O DB ENERINTUVEY, MIBETOY Y ADKHM - FILEEZD S ED—
DTH> (Faberetal, 2014) . EHZNH T, ARECEEREDMBERZERRER (HA7R) OFR%H#
ETHFEELT, KMEBOEIHENEAINTWS (BH - /HE, 1967 ; Stevenson etal, 1989) . X
WAHZZIZDOWTH, RABEBEBERICEIZIENRDEVILKIMEAZREL, TOES & HERHE & DHERE
ARIARHINTWS (ILUTF - #E, 1995 ; £HIFH, 2016) . HBEEREBICEH LA, KILUHSRADKIE
EE#BR1 um/ FTEOF—5—TH5b. —H, BREIATRAELRTKMEELNFEEIELS, BB TOILE
REUCT D&, FIEIX10? cm?/sT2E, %&F1F10"7 cm?/si2ETH 2 (Ericson et al., 2004) . 7=72L, X
REAFDOHRCERNMARLSIE, HIBEICEWVWT, KHMLAEYY HOEENHEMEBY ICKELEFS LTV
BHEBEMDH BIEIMWHAE SN TH Y (Hayashi and Tsutsumi, 2010; Kirkpatrick et al., 2013) , ErEE&IHK
MEBORRA(BESIETWSTREELDH .

Z I TARMRETIE, MEEENAROKMBE S ICRIFTHELATMT 5720, ZRA A VEENPTEE

(SIMS) IC&>TAFVE—LEZRRKRAMCBHAL, RETDIZRAAVEDNTEIEICE > TKIEDE
SEHET DI eAl A, SIMSHMIIHMBRZRMIREFEICE WTEREL, BUWEEEPhysical
electronics PHI 6650% 7= [&PHI ADEPT 1010 C#%H 3. —RA A & L TCCsA AV =R L, ZRA4A &L
TH, Si, O, AIM AV DMEDOHBRKREINSDFEI 10 umETOTOT7 7 M ILERB L. GREEHAS
HETEHRL, J[RERIBICLY, KMBOREDEEZEE L THA A VDREDRSINHBEFGTE L. — RN
REMEIZ5.0 kV, HMHEEIFH20 umx20 umTH 3.

AFRTIEET, HEF+—bEE (B 7 #I)L=F DFranciscan Complex® K UBADERE) ZHWL
TSIMSAM % T o7=. Fv¥— MNOEENLDKNBOHHREICK L, MEEEDRFEICK YKNEAENZT
BRERLTVWAHMAEFHET 2728, ACEGRRICEVWT, 1) BN OBEERAER, 2) MiEEE%#H> TLan
BADEARETHMMDIFE A EBEBWES, 3)MELZEANIBOE, OZNFNIIDOVWTIRSA A VDRES
TO774IERELTHELE. ZORER, 1)TIE, PR EHERRE BB aMOhOENEER
TERWVERDIERL) HEFEST umBEEXTIEENLLREE YV EHA T VEEIBEARES < R>TWVWBDICH
L, BIBYRYEEBRDIEV2)W3I)TIE, HAF VIRENREAMAICIFEAERLLTWRWI EHBPLH
Ehot. BEOHRTIZEBADOKIMBOES DA/ TSIMSHER I nFlidsHh 54 (Liritzis and
Laskaris, 2009) , ARIHFRICEL Y, MEBEOARDKMEE S DHEICESIMSHBATEZ2RBELIELN
=, S1&iX, KMBOEITDEWEMEBOFZHRE S DBRERTT 240, IS5ICEZDEBICH L THE
HEL L TLERL.
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Luminescence measurement of quartz from Nojima Fault Trench
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1. EC®IC
1995F1A17HOEERFEHMETIE, ANER - RBEMBETD—E TH 3 RBREAFDFSEE CHEDE
REAIDIEEBICERZERTAmBER L, RADARNRZRR2.TMODTIAE Lk, KFETIE. BEMBAE TR
EL7Z2015FD ML Y FRENSFLBERBOAGRABEAWVT, MIBEEIICLZLIRYEZYRAYTFIL
DB LEERELARAE L,

2. LIRvEYAE

WIRYEVREICE, BILI XYy EVR(TL) A AMEILI XYy EY X (OSLEGBENMONT WS, &
HETIE. tRAEHEOAERAREZERUET ZRICAVIEERILI Xy EZYR (BTL) E&. OSLEER
CRAEREAVIEMEFEEBIL I Ry YR (UV-TL) FEEAW:Z, TIN50 T FHILik, INELHIRIC
SUBBEYIT TN Y bENZEEEFED UNMEIED, 2015) , T FIIL) Yy MIKHBAGERE - BFEIE
HAEEZDBRICIK. HEBEICEITEVTFILORBRICHERBEOREZE: L TEYEM cE2EHT 2, T
DRE - BERMEFIFESREPK-AEE LB L TIHEITER. REFEATH 2 I LD OMBORKEERHEAFE
TBIENTEDAREMEEF>TWS (BEIEH, 2013) .

3. LY FHInE—VRE

NRETEEEEORESR (Hostrock) &WEEMNSEMBEERNUENSEI L ATEEEEAR (E1) 2#H
WT., TLY T FILDE—VBEARET 27012, 10CHADT-TmaxitxFHWHIEAITo 7=, EBRERIT
BTL. UV-TLTIFIZEA&KE AV, E—2REIF200C, 270C. 320CHhaEmEE L,

4, EEBEDI IRy Y AFELHR

Host rock& &l E188L BWREBICEET 2 ML Y FREBOEEEHFEDHR (S1~S6) BLUVMBA VY
(Gouge) HABHILAEDHEDBL., TLAEEAITVEZNTNORNERES . ThENORLTIK. R
BMECHICERENR SN,

Tz, TNThORRHIIRE BRIEMICIRE L THRAERAY VT ILOE— I DB TOWROIREICH T S
E—IBRERERE ROz, E—VBRRIRICEALTH, RAKRIEShARVWEVWSIRERER ST,

5. FLYFHEOEREIRE

ZEHANDOERERE (Gy) %2, BNV I T ILOE—IRBATVEHLE, WThOoRRICEWTHREE
E—7Ic&>TRA--ERBIEEM@EERY, 200CE— 7 DEBBEDEIRIMEE TR L=,

F—O—R:LIRxvEVRERAUE. AR, FEHE
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Development of direct dating methods of fault gouges focused on the
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Bz ISMTBHRARMEDL S EENICHBEERRFERZNET 27ODFEOERICEF L, £FKIE. EHit
BN WS E OB DEHMFMICAVS D THD, MBOSIIBROERELZFTLLDICIE. METETH
RrOEBRANFERD) £y MNEEICELAMBERYMEZAVTERAEZ T 20ENH 5, HRMAE TR
LR ZRAWTERZAET 5 &, MBEHRFICKTERRANMEVWLOICERI+2ICY Y hSh
T, FRERERLVIECRBREONE 2N H D, TI T, RIEHRFHAI DD > TULIMIBEENRE L
T. KRE (300~1,500m) DOUIBERHMEZNRE LLAREZTII& &L

AHRIE. LTFDELIICT) ~3)DIEEMSRDB, 1))y NEREDIKREE : ZEFAI 9> TWBEE %
WHRE L THREE2ESRKEEDR—) Y /EEH 21TV, EHETEZ2ERAMI RN TE ZEE -EHSME. it
BREEEWRILT %, BE. 1995F0EEEFHMETCENLAAHFEMBEARNRE LT, EROYEY ME
HELXBET I-ODEHMDODFEEDR—Y VI EFEHILTWS, 2) LIxvEY 2ZERAEERVEFRE
VHIE (ESR) ERBIEEICK 2FERAE : L AMBHREYE 2BV ARINESEMETOILI Ry Y
ZERBEERVESRERBIEERICE 2ERBEEITD. 3) ENERREER : I L AWBHEYMEE AV /zK
ERIETCOEETAMEREREZTV. HBOERFEPERDOY Y NREORFEICDOWTERET S, T
NoN~I)DEBMDFENOCBONIIERALLE - RIEL. BIBDOFENEICET 2MABREITD. DR
B LU THREDR VB ORITEERIZ KD 2 - DERFHOF L% EILT 5,

F—7— R ERRME. WMEERE. FRUE. XKRER—) Y JEE. B8RP AMERER. WERRS

Keywords: fault gouge, fault activity, dating, deep borehole drilling, high-velocity friction test, fault damaze
zone

©2017. Japan Geoscience Union. All Right Reserved. - SGL35-P0O3 -



SGL35-P04 JpGU-AGU Joint Meeting 2017

New authigenic illite age and hydrogen isotope data to constrain the
geochronological and geochemical framework of brittle faulting within
the Nojima fault zone, Japan.

*Horst Zwingmann1, Andreas Mulch?, Takahiro Tagami1

1. Department of Geology and Mineralogy, Kyoto University, 606-8502 Kyoto, Japan, 2. Institute of Geoscience,
Goethe University Frankfurt, 60438 Frankfurt, Germany and Biodiversity and Climate Research Centre (BiK-F) and
Senckenberg Research Institute, 60325 Frankfurt, Germany

Numerous recent case studies have successfully constrained the timeframe of brittle faulting through
dating of clay-size fault gouge fractions. However, the involved fluids sources are not well constrained.
K-Ar dating of fault rocks coupled with hydrogen isotope analysis allows to both constraining the timing of
brittle faulting and to constrain the influx of variable fluids sources into such fault systems. We present a
novel application of hydrogen isotope-based analyses that explores the hydrogen isotope values of fluid
sources in Paleocene to Miocene clay gouge-bearing faults from outcrops and drill core samples from the
Nojima fault (Awaji island, Japan; [1]). K-Ar ages provide have an age range from 63.4 1.3 Ma (Early
Palaeocene) to 42.2+1.0 (Palaeogene-Middle Eocene). Several <0.1 and <0.4 wum fractions in proximity
to a pseudotachylyte zone are thermally influenced with loss of radiogenic Ar. The illite age data support a
model that the Nojima fault zone was initiated ~ 55 Ma ago by ZFTA data [2]. Hydrogen isotope ( & D)
values of -119 to -97 for fault gouges and cataclasite zones and document meteoric fluids infiltrating the
upper crustal brittle fault zones. The data document elevated temperatures and a heterogeneous thermal
history within the study area and influence of a secondary thermal heating event probably caused by
circulation of hot fluids within the fault zone about 31-38 Ma ago and even a potential influence of
Quaternary faulting.

[1] Zwingmann et al., 2010. Chemical Geology doi:10.1016/j.chemgeo0.2010.05.006

[2] Murakami and Tagami, 2004. GRL 31. doi:10.1029/2004GL020211.
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