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Thermal structure and melt fraction dlstrlbutlon of mantle from a 3-D electrical conduc-
tivity structure beneath Kyushu
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VNS
!Earthquake Research Institute, The University of Tokyo

The Kyushu Island in the Southwest Japan Arc has many Quaternary active volcanoes, which exist along the volcanic fron
of N3OPE-S30W, in relation to the subduction of the Philippine Sea Plate (PSP). The volcanoes are located in northern and
southern regions of the island, and no volcano is located in the central region between the two volcanic regions of the islanc
We have performed three-dimensional (3-D) inversion analyses to obtain a lithospheric-scale electrical conductivity structure
(model) beneath the entire Kyushu Island using the Network-Magnetotelluric (MT) Hata gt al, 2015]. One of two major
findings from a distribution of conductive anomalies in the model is that the volcanoes in the northern and southern volcanic
regions have two different origins bordering the non-volcanic region at deep depths. Secondly, the degrees of magmatism and tl
relative contributions of slab-derived fluids to the magmatism vary spatially in the one non-volcanic and two volcanic regions.
Then, in this study, we try to verify whether the respective conductivity anomalies impart a different effect on temperature and
melt fraction.

We use laboratory work results to determine thermal structure and melt fraction distributions derived from the electrical con-
ductivity structure beneath the Kyushu Island. The laboratory work results are relation between electrical conductivity and
temperature for four nominally anhydrous minerals (Olivine, Orthopyroxene, Clinopyroxene, and Garnet) in solid phase, rela-
tion between electrical conductivity and temperature for hydrous basaltic melt in liquid phase, and a parameterization result o
isobaric hydrous mantle melting. In this presentation, we will show our approach to determine temperature and melt fractior
as a function of the water contents among the four mantle minerals and the basaltic melt, which integrate laboratory-derive
conductivity and field-derived conductivity. We will also show thermal structure profiles and melt fraction distribution profiles
of the mantle wedge beneath the one non-volcanic region and the two volcanic regions of the Kyushu Island.
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Subduction Initiation and spatial and temporal variation of magma generating condition

in the Miocene SW Japan
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ST DR T RIERRA J1 = X Ls & Pk FRAIMTOE - (L ZRIRSE O BRIE e € 7)) Cifam & N C E 72h° (Spiegel-
man & McKenzie, 1987; Tatsumi, 1989 &), Bt HAIN TIZILAARHED = ThiEZE T 2 LB EDRE Nz (Tamura
et al., 2002; Ueki & lwamori, 2007% &). 51T, BT 2 2 L—3 a Y TEFRNZILMPABRGD > bVT v Vi =
Koz RATRRNE TS T EDRENTWVS (Honda, 2011) —/, ZJ0thEEDIERA = A LICDWTIE, BL<b
Mo TWRW. T ORBNEMRICIE, ThAHAHFIEIOMERLERD 5 OFFIDAAIRTH 5D, £ < DEENERISEH T
THs (e - AKX, 201075 8).

RO HASL T,  PUEERROTEAIAFFIUAIC B U THRIAWW IR (12~18Ma) « 24/ (~900km) T SIEEIAY
fL Tz (Sumii, 2000; Tatsumi et al., 2004 £). N5 DKEIEFEOHERIE It ETIVIC K > Tigam s N T E 7
(Kimura etal., 2005. U2 L, PUEPEHES « PUEEES « s T3 50km EIRRE T RS E) & Mgtk hs BT 5 i
HRELE SAZMEZIER L TED, XY MVO=RiibE 2B R T 208 2/RLTWa. Aif9E T, Sakuyama
etal., (2014YD/51EIC K DR KL D~ 7RG DIRFZEZLZHEE L, TLAHRAHBIIRIER D =T~ > k)LD
B - %é@#_ﬂ? KB AR E T L ZHINE T 5.

WA AT, RIROZ LA 72 W T AR SEER (Tatsumi & Ishizaka, 1982: &), < MLY = v ¥ LA
H AT T OHIERIL ZHVRE (Shimoda et al., 1998 &), 77 k=7 Z1G7EIC K > THEE T N 5 YO ZARIAEE (Furukawa
& Tatsumi, 1999) H D i D, AT TTER AV &<V MIVA VS VEDRISTEKER dwtvl] FowEZ LSS
AV DB E Nz EHEE TN T 5 (Tatsumi et al., 2006) AWFSE Tl LR HIERK D 728, KIRTERD S DFFI T
> MIVEESEIHEERE O E 2 T E 2[R0 HR 9 %.

SRR GUERE Y A ZCHERZDH T, 7T AZOHRRES (@1l - il - AtaiGH) &b (LE L) ([CH
49 B T XRF, LA-ICP-MSIC X 3 22 LIS IS OR2E T T - ME =l 217 - 7o 3k (e Eii) i
B L Tld Tatsumi et al (2006)c & % 7 — X Z /.

7 I AZRLOLIIEDOFEETTHEMAB N T— 3 ViF, K2R 2wt%a BH—DOH~ 7~ Oftiitn{t (alphaMELTS
IR TSBOS T<EAS THIATE %, HIYIOE/KE (0.48~1.7wt%: & FIED, 1976) & D EOZERZE[ET 5 &,
FEa o (GERE CABR I AT AT & TWiah o 12 & EZ TRV, EHYIRORDTHEG OB RahEIC il iR E Nz 94
(75 XV MHD S, AV R R O~ > MOVEHBICHIRZER Uz, 914~ 7 <z, Si0,=56.8~57.1wt% MgO=13.2
~11.7wWt% H,0=0.9~1.5wt%t HiZ Lz, ORI XIE, HEH 30km(alphaMELTS) #ifE 1240~1200°C (Sugawara,
2000; Medard & Grove, 2008F /1 > 5 » il K ORI i & Pt d 5.

HMEFEEETH % SIO, GERICHT Z2MEBILEREE N LY FOS, ITSIEBIIAEE Y 5 A 2 D4 H@ o B5li 7%
Y — AVTEMNERICE S LT ey, RIS HFSEENEA THUCRICED, KOEKREY —AWEN 7 A 2R
HToOBENCES Lz &, KTz, 7T ARZRRERE HGHBO Y — AYBEIIERIAIC LIL SERICEE AT 7 HRRIAOR 2
R ZF T EMNHLMMC Ao Te. V=AY MIVEIKEL—IVY T4 M e L, HRHEOAEKAT % 72IC 25%F%
FEDI D TSEE 2 E LTeE, KT >y v VIR 1300~1250°C, @fRBHIAGE S 13275kme AL 5N 5.

CNEDHREN S, LRARFIACH: D < > FIVOSEHIHRIC K > T EAROJRIE LR E % 2 & TRBGEEID V7 5
A2V TWERENDET NV eER Uz, V—AVEORMOR AL, AT T D#EITIC > TXKOEHmD~< > bk
IV ERS B eichnz, AT 7REWED ERRICIDIATN T /SIEHRICE 95 2 L THTE 5. @HiNAE
h AT D =R e BMSE ORI, ILAARBIAIIIHE T2 AIREMED D 5.

F—T—F: TL— FRFARBR, F1E~ T, P A, NS, Y RIVEAF I TR
Keywords: Subduction initiation, Primary magma, Southwest Japan, Setouchi Volcanic Belt, Mantle dynamics
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Development of a 3D thermal structure in the subduction zone due to a low viscosity layel
at the plate interface
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It is essential to understand the detailed 3D thermal structure in the subduction zone to better constrain the transport of flui
and melt there. In this presentation, | will propose a simple and new mechanism to produce the along-arc variation in the therme
structure. In the northeast Japan, the earthquakes at the plate interface may occur down to 50 km depth. On the other hand, 1
slab and mantle may need to decouple down to 80 km depth in this region to explain the observed low surface heatflow in th
forearc. These observations may show that the slab and mantle are decoupled by non-brittle deformation from 50 down to 80 ki
depth. Based on this idea, | set a thin low viscosity layer (LVL) just above the subducting slab within the depth range.

3D finite element models are used to investigate the effects of LVL on the thermal structure. The model domain is divided
into four parts: the crust, a small portion of the mantle wedge tip which is rigid, the viscous mantle wedge, and the subducting
slab. The model is exactly the same in the along-arc direction. The flow is computed only in the viscous mantle wedge, wherea
temperature is computed for the whole model domain. When the viscosity in LVL is relatively high, the slab and mantle are
effectively decoupled but there is no along-arc variation in the flow and thermal structure. | find, however, that when the viscosity
in LVL is sufficiently low the corner flow starts to show 3D features and it leads to the along-arc temperature variation. It is
well known that the distribution of Quaternary volcanoes in the northeast Japan forms clusters whose characteristic wavelengt
is around 80 km. The model proposed here successfully explains the observed wavelength based on an assumption which
simpler and better constrained by observations compared to previous models.

A previous study has proposed that slab and mantle are decoupled down to a common depth (70-80 km) for most subductic
zones. It means that the LVL considered in this study could exist for other subduction zones as well. Therefore, the new mode
proposed here can be applied to a wide range of regions.

Keywords: subduction zone, plate interface, low viscosity layer, distribution of volcanoes, slab-mantle coupling
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S-wave ray path analysis constrains the distribution and dynamlcs of the hydrated mantl

wedge

KB T OV AV AT, == TR a—3, U—F—TJx—LR2;
TR RA T2
NAGAYA, Takayoshit* ; WALLIS, Simon' ; WALKER, Andrew? ; WOOKEY, Jame%; KENDALL, Michael?
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HyO 72 BB TRFHIARFARIE 7 L— MICRIIC 3513 2 XA F 2 7 R L HUERE D S A\ O Y a2 Hifigd % FCTH
BThHb, VMY v VOKICEGHAKIEEICT L— MEFNC K > THHBRIAALZT VF 541 VK TH B, 7V
F AT A MITRFAL AT T ORKDTRRENS . RN WOIRFARTIC T 5 & —fRINICE A DN TS, Hll
BIEEINE T F 54 P2V HEERZOGHEEZIRET 2DICIHWENS (7 >FIT 4 MBS TIE, K Vp
=~ 6.5—6.7km/s Kk Vs =~ 3.4—3.7km/sh D Vp/Vs=~ 1.8—1.9),

Lﬁb&#B\Ty%j54bu%wﬂgﬁﬁﬁﬁm\m<46%axw<66%%%¢k®\7y%j5
A~ OHIERGHEES® Vp/Vs LEDY, HUER OEHRRERIC X o TRIEFISEHWANT Y F 2R3 nlfeENRH % (Vp=5.6—8.9
km/s, Vs = 2.5— 5.1 km/sZ L C Vp/Vs = 1.2— 3.4), T AUIEAI U 7= B BEE O SFE %2 VW T2 Tldd LE &

T UFATA MERE EDADAAICET dry XY MV EKRITERNWC E2EKT 5, 207 FIT7A4 M, D
ib*@\ﬁ&aﬁ$®&iﬁWbT%Lma%z6h%

AWZE T, BV delay time¢ 1 s)Z 15 HHEICFA T SIS EMBRI S N TV 2 5RERIIZ © 7 )Ll e U,
B SN HEBRREBEH T 2y VY MVNTELC S T ENTFREIND SIEAT ) v T« v 7 O EEIT>
oo HUEERBIARMIT M U CHialilh S A S92 HiFEn: & 5900 5 AS T 2B ORTD SIHA TV v T 1 V7 Ol
HFERAFIHT 27201, 7w I MIVADRERTAT TIHTCEST 27 VF 54 bW ZD DY =y
VRV MV T ERE A ISR L X 7E 59, N5 OMEOT U F AT 14 FOEHZHEIZ 65 %, ETH
BT ENHLEMIC IR STz, MEBHERRE EZIEL U7 v F 54 b g < Y MVOMERETHEEER LIz, 0
RN Y F T4 O, GEFE. T UTESIHIMZERT 2T N TES, FEKlcBlI27>FI514 b
DOEFFMDZE i, 10 Pa sA O EMEERG RO Z/KETNY > MVICHIT 2 ROFENE A 5N 5,

s S ATV w7 ¢ > 7 OBHAKE R Z ik U740, BRERSIOB & [kt = v <> FVAIC, £V delay
time Z {5 YIS A T7% SIRE MM, AT T OERICERE L, BTEWILBABRGTN S EBHIENTVE T EAHSL
MizoTz (e g —RZV & MU H—H—<T 1 v JILPAPH). TOFRERIE, AT TORKICEKR LU, KB
IekeE b & BR Y MBI CNE TOREX DA > TWBAHERZ TR L TE D . W20k HrABG O
<Y MVEdry TH S LWV —fRICZIFANS N TV 28872 RIET BN D 50 E LRV,

UL LAENS, v Iy MUVANTO delay timeDEWVILH AR L ey 2 v I~ 2 MVOREEICE
BECHEEINTV S, 8O SHEAT Y v T 0 Y TRRERD, WL DODDTRFARG & F DR RGOS,
7w VY MVEEOE/KEOEERB EBGRADZHE LIVEV, &9 —DDEKE LTIEAT T OILIHARAFEN
BRL TV a0E LAV, EUV delay timeZ 5 T AHE TR LI, & DILHAHAE (~ 40—60° ) Zfio
TED FHER, 7V a—v vy U PFU—RZVZUTC R A== T 1 v TRFHAFR). AR DTRFIAF A E 7 RO
FHIAFETIE, 58O STEE GBI SN TWIERV, @EADRFHFARGIE, WTRICHEZ Y 2y I Y MVATDOAS
TN PAT IR A &I IEBAE R A E O M fEIE 2 FE S B B ZE M ARt L TV 5, EHERRMAZIEIRDE LR,

F—T—=R:SEATV T4 27, 7oFIATA N, BRI = I ML, MR B, MR SRR, <~ > ML
Keywords: Shear waves splitting, Antigorite, Hydrated mantle wedge, Seismic anisotropy, Seismic ray path, Mantle convection
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The mantle anisotropy obtained from shear-wave splitting in the region of 1891 Nobi
earthquake
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[IDAKA, Takashi'* ; HIRAMATSU, Yoshihirc? ;
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1) @Lryic

NREHIEOF AL, HAYSEE RO T L— hOHFAHRRE, T L— MEENCE > TS % ED IR NG
WCERL, THUCHEVEREOMBADISHETDNBC DIHEICES LS, —HOTavANLKS EEZ6NS, 7
OYFRA N = A LB 3 7z0icld, BiMFRAN O NIBREZ AT % & & dic, TL—MERNSINDZE - IS
TIIMNZE DA EREGE RN EEIC X > TREEL T GEEZIAS M LT E 7R 5780, 20094E0 5 5 7 4E5HE T
i E Nz “HE KR CKILEA THIO 72 OBHIFZ G HE 1BV TIE, REOKRY « BRI & H[E T, 1891413
4 U7z AN KB O AEE T b % IR REHEO W Z IIgen g & Uiz, MR, HBERERSEN, GPSEISC
X % HIERYIERINFR SBIIN I S Nz, T OWIEE, FiE-fr BEPHORICELTED, BEANDE - IS)1%EHRO
Bz DIc@ELI-WETH 5,

INETICB > TE W IEE 1B 2 B HEEBTIONZN 5, WEEHIEEOFAICE L CIdHZEa s OS2
T, FERHIFROME PHTR D FICILAAA TOWBUFES L — b h S TN A HREDEENKENT b >
T&E, BEMBETECR > TOAREBENO—RTHLHRMEDT L XA—ZEHNDOTF—R2EH WL TS5
T TIC K> TE, EEMERK FOT7 2V Vi L— b5 FEHERAN L DR BIHBE MRS Nz, 07k
&, HMEDRE 5T, I MVOREICE L CLHRT 20BN H 26D BbN s, ZT TAIZETIE, TOM
BUC BT S Wl BT 2 3 2 7o Tz

2) T—X
EIRIE, 200905 20144E X TOIRE 200k AR DOFHFEHIE - FFEHEZ W, B, AFHETRE L
TR O 7 — 2 in z, BiSERHIED Hi-net D 7 — R i T & T iz izniz,

3) AR

IEREHEWEE T O S RmS ORI, RIS mOZER BT, FINEERMES NIz, IREHIE
%Eﬁ@%ﬁ%?&PESWEW@@@EE%%@MK&ROit SElOBRES O FH OB S T, E-W 1D
TRIAESEDERIE Nz, LA LAEND, EEMEREIC S VLTI, NW-SE S HORMESEDEHIE N, O
mAHERESERDZ DTz, YV MVOEFHDREREZEZ S ET2DODFERNEZ SN, UEDIE, <
Y RIVOMRIC L DAY EVOBERNERTH O, &5 —DRIHRERT VYA EDFEIC K2R EMEIC K DEDT
H5,

TNETO SPERAEGEOWZETE, SHOBRFEEOEM OB AT, E-W HHORHSFHABEHE TN
(e.g., Ando et al., 1983) T DFERIE, TRAABKFEETS L — M LBV MLy 2w PO Y MURROD e —8 L,
WIS & B A E U OBINNE M E#Z X % LA DL, Fiz, BREBOIRMOBRNICBWTIE, 71U Vi
T L— bR AICIEAFAATED, IEHRAL T 4V VT L —FOXHRICK B <Y FIVADA Y B 2 OERE
ME&EZHNS, TOT &I, lidakaetal (2009)c k> TRENTWVS, LA LAEND, JEEHEREIHOILIE-FEHEO
RAAEIEZNETIORINTELBREKE L EHE S,

C O, IHRALT ¢ V¥ T L— M SEEMEEEIC ) > T, EE KR FEE L~ > FVA
DWREDIFAEERET HFERBEOLNT VS, ThHDT xS LIS, TOEETORGFMEDFERZIHS ML TV,

F—T— Ko B, (i, s
Keywords: mantle, Splitting, Nobi earthquake
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Reconsideration of serpentinite in the shallow wedge mantle -Importance of brucite-

T BLFD Y @R B 2, A U A YA 'L gkiE A AR AR TR B B!
KAWAHARA, Hirokazu ; ENDO, Shunsuk&; WALLIS, Simon' ; NAGAYA, Takayosht ; MORI, Hirosh? ;
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Tz IV MIVADHIK « BKEISICAE D TRIARDZETNE, LA ORRAZ RBHRIC BN TEERKHZ R LT
W5, MALAE +HORICHIT S, EEITNK - BUKRISE LT, XDEDH LIFE5NS.

antigorite (Atg) = olivine (Ol) + orthopyroxene (Opx) +B (1)

Atg + brucite (Brc) = Ol + HO (2)

Atg DEMFIK RIS T T2 A (K 1D ORBOHFNIFEL < e T % (e.g. Padron-Navarta et al., 2011,
Atg + Brc ODFUKKIG 7B X (KIS 2) 1ICEH LIETHIREIERIC A Rv. KRR TR C % Bre DIEK « 7RIS
(IS 2) &, Y v I< Y MVNTDO H, O ZEZ % FTHETHS. £z, Ol HO A E KB LR %
& &, KD Si0, activity HVEi & Bre i3 ENT, RDOKIGICK D Atg DHDMERENS.

Ol + Si0, aq + HO = Atg (3)

DX D Breld, SRS SIO, ICETTAN EDREEIRE LT 2HE T 2120 DIERE KR DR%. AT, Breld Atg
ROl ENTER LR TVEEN D ZDT, HEiEZzRESEEXE Ty IRV MVOYICE 25252 2h
FTHEINS. LEA>T, Yoy I MUVNTIEE L GHSZRET % LT, hiaIicaEN5 Bre DfFfEs, fH
s EDEMIF AR THS. LHL, SIOICEL AT THANHIANZE Opx AP D high Si0; activity IZ & > T Bre
ERASHEIN TS EEZ SN TER (e.g. O'Hanley, 1995 728, EiY = v I~ MUCHIF S Bre DEEMIE T
NETHRBEE N TWiah o 7.

TR AARBIZERGT T 2 ZJ)IAFICIZ Y = v DV Y MVEROERDEZ < SEL TS (Aoyaetal., 2013, At
RTIFTNED DB, ARZERFES GFE 30 kmHH) ICHiE T 58 km A7 —)IVOBEEZERICHER Lz, FEARIE X F A
MEIROZBIEAEAA T, Kb 2 TR E NTZRK Ol Z 3¢ (Kunugiza, 1980. AT, [AGEADENHEIC K 2
HEXER L BT 111G R OV BIE 2 T o 7o, TORSR, SWIAHIC Bre W ifid 2 evbhoTe. 772 L, AlkEdl
BE5 0 5 100 mOlEZ KDl Atg DA SR ZIERCEN I L TWA. Tz, Bre 3HHEBIZ S KX UHHERHE
BICKD, ZRE—7 (Ol + Atg £721% Ol + Bre ZE i) LA 5FEET 58D (Brel) &, ZRIBZMEDOE D (Bre
1) ICEKAITE S, Brel 132K Ol DaAEY X 72N 55 5kE LTHEL, Atg EIFERONICK>THRTLHN
TW5. Brell i3 Atg CEHEL, IRE LTHET S. Brelid Mgt #iiAS X 5% KBICETHEaOa 7 L#Ean) Lhb
5% BHE R T, BEARTO Bre R EEITT % L, BrellZa 7 h s U LIS T Mg# (= Mg/ (Mg + Fe)) &3
HDICHL, Brell TEAT 3. AR OIE a7 N5 Llcmhr-> T Mg#htihnd 3 Bz Rnd. FezZB TR
TG 2 13t S L 72D, BIEE NS Bre | &2 O DMK LIEIERE FFEIC, Bre Il OHMZLIZIRE FREIIC
e ENzC LzRd. DLEOMREIE, S b e 2allothzd LI FeZ BB RTY a— o7 ¥ g ViRl
TV, BRRE— 7 LD Bre DfFfERZ e o7z & T 5, SimetasomatisDEEH T & T A TldiA 20 vol%fi
Fehkolz. TOXIBEZEDBre LY 2y IV MUHFEHET 2D THNR, FOYHICKkERLERZEZ5 L
BEZATRVEAS.

5| - Aoya, M. et al. (2013) Geology, 41, 451-454; Kunugiza, K. (1980) J. Jpn. Assoc. Min. Petrol. Econ. Geol, 75,
14-20; O’Hanley, D. S. (1996) Oxford University Press, New York, 277pp; Padron-Navarta, J. A. et al. (2011) J. Petrol, 52,
2047-2078.

F—TU—F: I —A[, 7 FATA N, Ty I NV ECS, TRPRAP
Keywords: brucite, antigorite, wedge mantle, serpentinite, subduction zone
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Brittle-ductile transition of serpentinites in subduction zones: Roles of pore fluid pressure

/K DO~
SHIMIZU, Ichiko!*

DO A BRI R A IR
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HBRYIFIZAETRIN 5. <2 RV 2w IREHRIAL AT TN AL L TWE EEZONTVS, Ad—
HZ DB DL E TV 2 P HARDTEAIAFR T L— R EIFR FICI3EGHEREE « 5 Vp/Vs BES DB w3 H, HitH
AD 2011 FHEMHIE (M) DE ﬁﬁf@%@&a&ﬁﬁﬁﬁ@%%n&wcmmmjmmgLm6®$%u7b—b
BER O R A m DR S S R BK ESR A DFEICHR S B2 Z T TV A T 2B LT\ 5, HITRFEHIE & ek
BDFKFILDBERICDOWVTE ., EiRE LR A BR DIREFEIC DOV TOWISICE L DOV TiEm I N T E
Tzo TRAIAL AT T O _HEFMIC BV THUKRICHD I AARLE M ZiEd 3 5 X 71 = XAuomfﬁm<ob®ﬁ&
BDETIVIMEREIN TV S, ARlHE TIEEIRETE FORKEE D LA O Y — Rk BEEYIMEICOW TS 5 & & &1,
MET&&®ﬁoT%t§%%ﬁ@%ﬁ%w<oh%ﬂb\%@mﬁﬁﬁﬁ%®%ﬁ@ﬁ%@%;6%&&&%@%%
FABFIC T T B RS %o

5 [FASZHk

Shimizu, 1., 2014, Rheological profile across the NE Japan interplate megathrust in the source region of the 2011 Mw9.(
Tohoku-oki earthquake, Earth, Planets and Space, 66:73, doi:10.1186/1880-5981-66-73

(http://www.earth-planets-space.com/content/66/1/73)

AEE AT T 57 2 F T A MERCEIC DV T ORER « TR RIS B, JEHBROR. @fEER. LEE
— A, B RE. M E RSOOSR E ORFEE TR b N,

F—U— R ERCE, BBUKE, LA 1Y —, felt-ae M, tiEsEAmts, mikm 2T 9280

Keywords: serpentine, pore pressure, rheology, brittle-ductile transition, seismogenic zone, high-PT deformation experiment
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Streak process due to irregular slab topography and the classification of subduction zone

UNEED
EGUCHI, Takad*

LR, BRI AR
!Dept. Earth and Ocean Sci., N.D.A.

WL (R3] 2 A7+ — LWEbaOWER (FZ) 50X 9 R EDOANHRAMIE 2 - 72
VAT =T OWFERNDEHE L TR FHARL, TEHRAFE TOERMEOREFETTHET 2N H S BFlZIX, 1L
1, 1979 1996; Hilde, 1983; Suzan, 2020 CZTF5 I§E) &iE, TL— MERETO [EERH o Mk z2
72569, WBEY Y AT o7 FEBMOARARIE RS, MR ICX38AMEIRE, BIXUSEEHOMEE LT
DR IZ IO METEE) 2459, C OB O I HE LW 7210 T, 79U 2 —5 4 XRS5 OHEFEY YV A
Tz 7NN DIC KBV VAT 2 7 RBEBHOHITHNBERIC K 5, WHEREIZIZ M MMHE & S0EERICE S
9% (BZiE, Hilde, 1983,

ZOXSRMEY Y AT 2 7R EBEOHEERKICK S 7L — MERETOSBREMNICEHLT, [ET 7 =Y
A (streak tectonics 7z abrasion tectonios 7z 2 ZEMDMER I N TS BRI, TLM, 1990, IhAIAMG TDSE
JEVER & RIWE ORI OBIRIC OV TIE, FLZEAZ W (B2, Ranerofts, 2008,

CNSDBIEHOIS, EHEIR T T, S EIREEZZHIHBEETIVEATEENE LNV, milte
ST IEARNCARIR T, B Y AT = 7 OIEFIERIRE & [mfis 2 E S 71y R & O KA E TS %,

e, WEED SRS T, RIS K DMEY VY AT o 7 & FEORIERS, /GRS HEREE & s
hAHAFAETT /I (27" L— b EMHBEB S 10) TO (%3 T OERE ] Midvbnk 5,

ETAT, TL—MERETE, MHRASHOHEETL— b EETICEENTORRIK OkixE) O—EHA 7L —
MRS COEERSZ T99t) 95 (1AL, von Huendlll, 2004, 7L — bBiFLH & Z D58 TOWIKIE, HEE
IZ& B ENAMNOBEIORE ST, ZOHEEHEE D EFTCORIA A & DR ERIGZ #1122 RE O 2 b 72 38,
7' L— MR T OB Z KR T 25802055,

fIuc LT, 7L— MERETORE LA, ZNZNEEIGIOMt L 99bIcBI5 T 5D T, HEWICHKT %
BEERRT=T, LA LAEDS, Vi & EThMPAR TOSIR L ADIERICE T 2 YE 2 ORI AR TH S (il
Z1Z, Suzan, 201D,

M DI H LTtk AR08 (B 21X, Bilek, 2010 #Z#ICT % &, SIRERMNERY 7 A > N2k Tt
119 2 BABH, DF D EREDIIEIEH DD 2L FHFARF TIIMIMAZIRBZZT %, 25O E LR,
X 9% NFEAHIAHAT ] (erosional subduction zohe 7 U CHEIKEDMEICBER LISRBEIERN S A 9 & b ilgit
TRAY S RRORFEER & UTEINEDRET 2 & 5 7% MYhnd s EREAiAH5 ] (accreting subduction zoheD
TSRS IS, L LAEDD, TOMIFERTEREORFAR DT T IV, ThAARG DD D T H
MEHHTES LIRS K0,

AN, 20114 FHEHS AR 72 & OTE AR R ERHIEORTRICHIT 2 7 L— FMERmAEARICEEH
LT, FEFHZBEEST 5, £z, (MM OEHREE IR DOILAARGTI ST A —2ICHEH Ul HABH 2 BUE S T
RERCE

F—T— F: FJE, tRAAR, EA T T, Mg
Keywords: streak, subduction zone, oceanic slab, convex topography
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Split of the Philippine Sea plate and non-volcanic seismic swarm in Wakayama district,
SW Japan
Split of the Philippine Sea plate and non-volcanic seismic swarm in Wakayama district,
SW Japan

TN FEORER 1 ; Ak AR 2
KATO, Aitaro'* ; IWASAKI, Takaya

R RERAGEREI AR, 2 B UR AR S e T
LGraduate School of Environmental Studies, Nagoya Univerfdgthquake Research Institute, the University of Tokyo

To understand the driving force of an intensive non-volcanic seismic swarm in Wakayama district of the Kii Peninsula, Japan,
we used a series of dense seismic linear arrays to measure fine-scale variations of seismic structures beneath the seismic sw
area. Kato et al. (2014, EPS) revealed that a low-velocity anomaly confined to just beneath the seismic swarm area is clear
imaged, which correlates spatially with an uplifted surface area and a highly conductive and strong attenuative body, implying
the presence of fluids therein. In addition, they suggested that dehydration conversion from oceanic basalt to eclogite within th
subducting Philippine Sea Plate takes place at depths greater than 50 km. Fluids released from the subducting oceanic crust co
cause serpentinization of the mantle wedge.

In 2013, we conducted a new seismic experiment (deployment of 40 portable seismic stations) to investigate the structur
between Wakayama district and Awaji Island at the western extension of the seismic swarm area, where the Philippine Se
Plate has been proposed to split (Ide et al., 2010). From a new receiver function image with high spatial resolution, we founc
that the dehydrated oceanic crust (high-velocity without intra-slab seismicity) steeply gets to be shallow toward offshore from
Wakayama district and close to the bottom of the overlying crust beneath Awaiji Island. Interestingly, we found out a split or
gap of the oceanic crust beneath the center of Awaji Island. However, the gap width appears to be significantly smaller than on
proposed by Ide et al. (2010). Due to this split of the oceanic crust, hot mantle is easily leaking into the mantle wedge beneat
Wakayama district, resulting to warm thermal condition. These anomalous structures of the oceanic crust and mantle wedg
may locally promotes dehydration reactions of the subducting oceanic crust, leading to local increase in fluid flux to the shallow
seismic swarm area.
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Insight into earthquake generation from evolution of pore fluid pressures in a stimulatec
geothermal reservoir

/1| F+ 1* : Deichmann Nicholgs
TERAKAWA, Toshiko'* : DEICHMANN, Nicholag

YRR « BRECAZERL 2 2 — Y w L TRERE
!Graduate School of Environmental Studies, Nagoya Unive#yH Zurich

We developed an inversion method to estimate the evolution of pore fluid pressure fields from earthquake focal mechanisr
solutions. The basic assumption in this approach is that seismic slip occurs in the direction of the resolved shear traction actin
on pre-existing faults, controlled by the Coulomb failure criterion with a constant friction coefficient. Application of the method
to induced seismicity in the Basel enhanced geothermal system (EGS) in Switzerland shows the evolution of pore fluid pressur
in response to fluid injection experiments. For a few days following the initiation of the fluid injection, overpressurized fluids
were concentrated around the injection well and then anisotropically propagated within the reservoir until the well was shut in
and bled off. At four representative locations the pore fluid pressure increased together with the wellhead pressure for the firs
3?5 days, and reached a ceiling by the time of shutting in. The peak pressure in the reservoir was less than the minimum princip
stress at each depth, indicating that hydraulic fracturing did not occur during the stimulation. This suggests that seismic event
may play an important role in promoting the development of permeable channels, particularly southeast of the borehole wher
the largest seismic event (Mw 2.95) occurred. The induced events were primarily controlled by a decrease in fault strength du
to an increase in pore fluid pressures. However, the largest event (the mainshock) was not directly related to a drastic decrease
fault strength at the hypocenter. The precise relative location of the hypocenters indicated that substantial stress loading by tt
preshocks on the same fault plane promoted the dynamic rupture of the mainshock.

F—T— F: MBRFIALE, J571, HUE, A = X LMR, A > N—2 3 Uik, kIR
Keywords: pore fluid pressure, stress, earthquake, focal mechanism, inversion theory, fluid injection
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WEBWNER NT T T 7 o hOHEESNTZOREE FO AT 7 EIERIADRE
Characteristics of slab-derived fluids beneath Kii Peninsula inferred from seismic travel-
time tomography

LY FHER T ; P AR 2
SHIBUTANI, Takud* ; HIRAHARA, Kazurc®

HOK - BESEHIE, 2 0K - B
IDPRI, Kyoto Univ,2Science, Kyoto Univ

1. ZC®IC

PUEPE A B HHEHRICE 2 UK T, ThHRAT T 4 U E Vil T L— F OBE 30~40 kmiZBWT, MR A X
Y FMRIRICS 9 % (Obara, 2002, JE#HIESD SALAEEICMT TOME T, ailfilic & b 59, RRHA A
@ 3HelHe Llth i < (Sano and Wakita, 1985 kg7 A & 0 & A T2 B BN DEH LTV % (Kazahaya et al.,
201D, TNLOHRG, HEEtRE & BICTRAMAATE T/K) 7, TRE 30~40kmTHIKL, HREMER A N> b O
K55 edic, HIMERETBITZ2 L0 T Az /L T\,

2. LIr—INBHEUENT

BriF, HOREETNICHAHRAL 7 2 VS L— b EZDRAOREEEHEE T 728, 2004FE0 57 LA HiZZ B
EiTo TE 95 km bR TERIRICHIE U7z HUES TRl S gt B O L o — SBEWRITIC K O S s A HE
DA A=V T %Tole, T4V EVBAT TERGRO 4 JFRE CNBIIFITERT S 2 IOV TER L L
V= NNBEA A—=Uh B KBEERE, AT 7 LHBX AT REZHAID . ZN50 3Rk ZHEE LTz, C
DT IR S NTFT MR, KRETREMEHRAL T+ VE AT TD EZED ERE KD L:ﬁai%ﬁr’ﬂmtﬁ%h
MNoTWVWBZETHb,

3. WENERNET T T 1

AHIFED F £S5 7 ¢ Tld FMTOMO (Rawlinson et al., 2006 Zt{E L7z 7075 LWz, EEEH & iR ER

DOFEIIEIEHEIEICED < robust’z T (de Kool et al., ZOOE MEDN TS, BEEEETTIVIC, L¥— BT
WX OHEE LTz KBEERm, R 7“J:ﬁi5cl:0“‘?ﬁ‘?$%ﬂ‘\ﬁ® STUTIIRZ HAIAATE, T HIC, EEENSITINAT,
7 LA ZRET B ERRHRI A OFEA D G M UTeo HRFBIRR OFEZRIEIC K D, SO BEEAMS N7z,

Figure LICHAF 135.7 1Zih > THIMAD S FPEBICE 2 Rt T PIHHE (Vp) & SIEHE (Vs) BLUZENS
DLt (VpIVs) ORIERGEZ/RT o IRHRAT AT T DEEE 30~40 kmic 75 N5 GEBERBHE CfAL) OFEED 5
YREEDIGEEIC > TNB T b D, ETlRIzX 31, EBEEBEENRET 2 AT TEREOREE 30~
40 kmTld. B/KIEVIORIKICE D K] DRHE NS, TORETREEHEBEDMER NS LEZEND,

& SICHIELEALES (b 34.0~34.5 ) O FEIHIFRIC 10 Witz % & 5 WM MEEE TN K Z < IED > TV 5,
COE LD i (RE 5~10 km) TRIByNIEIEEINIERICTER TH S EMHIENTWS, MR OEKIEEEH
Wh SmAN ER U, MEfEscd 5 EHiRc VT, BHFERIEE TO/MBR/KIEZ EiF 5 2 &ic kb, HEDNRAEL
RGLEZB LV ANZALIEZOND,

C DARIERE TR Tl Vp t Vs BAGHEEE 27" M, Vp DI MZORRENKEZ VDT Vp/Vs Hld 1.6 FE L /NE W
HEx%, THITH L., HERE R A R A OGHE R TlE. Vp/Vs thid 1.75~1.8fEDOREZ &L 75> T
5, TD2 O@{Eﬁﬁvﬁbﬁo) Vp/Vs HHICR BN B EWIE, A TR SNRBRO T AT M OEWTHIATE % h
£ LNxW (Takei, 2002, H B W&, FIRRILIRILE O R ESHIFE O EGHEIEEO/NE WV Vp/Vs Erid, &) ACfafl Lz
WO EZ R T 5 EDhE Ls (Manning, 1996,

B SRR, KBIT, WEURAMEERTL, SRR, SUEOCAR SRS O W B OWIE 7 — % 2
I LT,

F—U—F: FETIT 4, LY—BI, T UV E VAT T /OPRE, AT TR, mifE b2 7 BEHE
Keywords: tomography, receiver function, Philippine Sea slab, Kii Peninsula, slab-derived fluids, Nankai Trough megaquake
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Figure 1 Resulting heterogeneous velocity field in the north-south cross-section
along E135.7° for P wave velocity (Vp, uppermost), S wave velocity (Vs, middle) and
VpiVs ratio (lowermost). The red and black circles are deep low frequency events
and ordinary earthquakes, respectively. The three thick black lines are the continen-
tal Moho, the slab top and the oceanic Moho from shallow to deep.
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Coseismic fluid-rock interactions in subduction-zone faults: Constraints from geochemi-
cal analyses of fault rocks

Al s
ISHIKAWA, Tsuyoshi*

" PRI BR SR T T 0 WS
LJAMSTEC Kochi

WrkE S O BMETTE « [FNEDHTE, HEROWEICE Y 2 EEOHE/EHOMHICENTH 2 T RIS H
Lixo TEN, A EHRIKOHRMDBEAITH UL, WiEEOMETE « FNAEKOZ(L &, E FARIC I 5T
FZODBRBICHE D E, HERORKSAMHEEHOEESXCIRELZ RBE 5T N TES, flZIX, 1999FEHEE
EHETIEH L F o)V TWiES, Eaiinkhobaligicsn i, Wikdd X o fmic e e Rk 021 b
(Li, Rb, CsDE, SrEm) M5, HERHC 350°CLL Fo @ik e A BN EC - LB &5
TW3 (Ishikawa et al., 2008; Hamada et al., 2041% 7z, VU H{HIAARL KIS OL G W Tld, HiZB i BERARnC
KB a—RFRFTA FOERKICH ST LT 350 CLLEDTKREAHBEMERHMECTWiZ EMBHSEMN 7557z (Honda et
al., 2011, HIEEFOWIET XD OEEIMAZEL T 10D R A Ly —)VThH 518, MEROWHIKEGHE/EM
OEBHDWE AR ENZ DI ZTNAKEIREC L TH B D, EEITIRSF TORNEBEEIENC K D, 300°CHRET
& BRI WS O MR CBHARIC LD E L A T EWHSE N E R > TE TV (Tanikawa et al., submitted Z 113,
HERFOWIE SN D 47 T BIRIEIC K 2 -8R KT, MRS AHEERICE 3 2 IEFIC R E AR ML R E
NgiysceickseE26N%,

T DX S g E ORERE2EMfRITE, ZVE(L (thermal pressurizationZ, WiET XD DR = X LOHFRICHRNT
HBM, —HThRHAPFOWEZ RN ZTAOHKICHNZ G522 L EAHETH 5, HYREIERRE RIS OO Wi
T, WSRO FOMCHA: Li OBINE SrENAD FADED ENTz, HREEERIGWICIE]T 5 5 LilNa Of
BANSIFEKOMRZEFHWTETIVEIEZITS &, WilEs ORI R 250 CORMRAAHEER TX {FHAET N
% (Ishikawa et al., 2014 T D ki, HEROWIET XD BEHH S LA U TE%E LilNa DIRIADIFEIE R TR -
el emERLT WS, £, DO TCOMEBERFFEEICH TS T L —  ERME L RAE N335« 7 v 7 hikowr
JEH T, IXRODEFEOEAIC, 350°CLL EDOFMKEAHAERZR O % Rb, CsOikd, Srone & &ic, Fx)b
V7 ik (R 1~2 kmP2E) TIEAE SNV Li OBEEZEINNZES 57z (Yamaguchietal., 204 ZhE, &L
DFNEDIEAE FTOWIETXRD 72 KL TV 2 ATREMED B,

T DK S BRI 2N THEDRE L 5% OBEIC OV T LN T %,

F—U— RS AHEIEN, Wi, s, ER(E2, A
Keywords: fluid-rock interactions, fault rocks, earthquake, geochemistry, subduction zones
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K LI OIZENENRERIC G Z 08 L B BUKIEDORAESEM
Effect of swelling cray minerals on permeability and occurrence condition of abnormal
pore pressure

ISk 25303 Fril ik
KAKU, Nahomi'* ; KATAYAMA, Ikuo !

VIRERAPEWIFRHIER R R o R 7 LA
!Department of Earth and Planetary Systems Science, Hiroshima University

LI L ®Ic]

201 153 A1 1 H, Bt AR EMHIENREAE Uz, CThR=SEMEEREITZ2ERMETH D, FEHlO
JERET L — MM RKE B0 B -7 N T OHENE KL LIZEROFENTH 2B T UE 7 L— Mk Z <
WBT LR NEVI RO ZE TR TH -7z, WilEY > T IVD 78W K LIMD TV EDTH B AA T ZA FHE
FELTWBC &, BRI RN RERBEND >z D, AXT XA NPT OMEREICHS LTS L
EZ N5, R TIEMEIEYOEIC K > TREFRME NI 5 & TERERIBRKENFE LTz & OREZT, K
LI DFEKEERIC K > TZOIRGREMGE L. 7' L— bEEROMEREICEIT 2ikim 21T 720

[ERT1]

IRERERZERIIK & ERN A2 BBRRA L UCERTREEIC K DT T, AT EDE & IEEURHT %
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. HADE ZRBBNEIEE KRB, KO EZI) IRy T2V, BHE 10MPa [IBRE 2,5MPaDSt Tfro
Tzo FRRHCIE “HHOM LY (1 54 b, BV O A B) ZHV, HIDICH AT, KITKTHEZITTHNENS DR
BEHRERO R T T2,
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MERRE LT, KTOERERIHTATMELMEELD BIKL ., ZDEFIEAFA FTL5H, EVEURFA T
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HEFERICH SN B H A BIKANDIRBROE I LI DIK « R LR RO EE 2L ORI T & Tt
BHAEDL, MEMETLEEDEEEZONS, TYEV O A MIEBEROE FEDKE Wz KICK B EEN
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(Neuzil,1995)([Tp| > 1 D & T EHEBBEUKIENREAE L, TIIKOMREEZET) IHEATS &, T4 NI EhTz
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Fracture sealing and permeability change induced by silica dissolution and precipitation

BlAS B I B T T iR JERC S R T
OKAMOTO, Atsushi* ; YAMADA, Ryo ! ; TANAKA, Hiroto! ; SAISHU, Hanaé ; TSUCHIYA, Noriyoshit

VEERSE, 2 RN S TS

1 Tohoku University?National Institute of Advanced Industrial Science and Technology

Solubility of silica significantly varies with depth within the crust; therefore, dissolution and precipitation of silica minerals
control the hydrological properties of the crust (Saishu et al., 2014), and may affect earthquake cycles (Audet and Burgmanr
2014). However, permeability is usually measured as a static property of a rock, and it is unclear how porosity structure of &
fracture and permeability changes during dissolution or precipitation of minerals (i.e., silica); especially the effects of satura-
tion index and effective confining pressure. In this study we conducted two-types of the hydrothermal experiments; (1) silica
precipitation in porous media and (2) dissolution of granite with a fracture. For both experiments, we used novel flow-through
reactors with tube-in-tube vessel, which make possible, after the experiments, to analyze porosity structure by micro X-ray CT
(revolution is 10 micron/boxel).

The silica precipitation experiments were conducted under the supercritical (420 degreeC, 30 MPa) and vapor conditions (38
degreeC, 20 MPa). The inner tube of the precipitation vessel (4 mm diameter, "200 mm long) was filled with alumina balls (1
mm diameter). The input solution was made by dissolution of granite + quartz sands under liquid conditions, and thus, high
supersaturated solutions were brought into the precipitation vessel. In both conditions, nucleation of silica minerals occurred bt
showed the contrasting porosity patterns. In the supercritical condition, amorphous silica was surrounded the surfaces of alumir
balls and walls, and discrete quartz grains and cristobalite formed within the amorphous silica. In contrast, in the vapor condition
fine-grained quartz crystals were nucleated, and settled on the bottom. As the results, the developed porosity in the supercritic
fluids was more tortuous that in the vapor. At the end of the experiments under the supercritical condition, the oscillation of
upstream fluid pressure (and thus permeability) was observed; such an oscillation was probably caused by repeated sealing ¢
break of the bottleneck of the pore network.

In the granite dissolution experiments, the granite core (Aji granite, 8 mm diameter, 45 mm long) with a tensile fracture was
input into the inner SUS jacket with 0.1 mm thick. The P-T condition for the dissolution was 350 degreeC and 25 MPa, under
the effective confining pressure of 0 ? 15 MPa. The X-ray CT images revealed that (1) quartz was preferentially dissolved tc
form the convex surfaces, whereas that (2) mean fracture aperture decreased with time. The decrease in the mean aperture \
consistent with the decrease in permeability fromt 10to 10-15 n? during experiments. According to the solution chemistries,
feldspars (PI + Kfs) dissolution also occurred, which volume was about one-third of that of quartz. The dissolution of feldspars
at the contact regions (pressure solution) is critical for the permeability decrease in the granite fracture under confining pressur

References

Saishu, H., Okamoto, A., Tsuchiya, N., 2014. Terra Nova, 26, 253-259.
Audet, P., Burgmann, R., 2014. Nature, 510, 389.

F—U— R U RS, R - A, BIBRRE, X 81 CT, BKR
Keywords: silica, granite, dissolution/precipitation, porosity structure, X-ray CT, permeability
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Experimental study on the hydration rate of peridotites at forearc mantle wedge condi-

tions

R B 1 iy T
NAKATANI, Takayuki'* ; NAKAMURA, Michihiko *

LR R AR AN SR
LGraduate School of Science, TOHOKU Univ.

Recent ground water studies in southwestern Japan suggest that slab-derived fluid upwells through the forearc mantle wed
without significant reaction with the country rocks (e.g., Kazahaya et al. 2014; Kusuda et al., 2014), which may provide a clue to
understanding the hydrological budget in forearc regions. The rate of serpentinization is one of the primary parameter for con
straining the flow regime of slab-derived fluid in the stagnant forearc mantle wedge. Hydration experiments for kinetic studies
have been vigorously conducted previously at relatively low P-T conditions (up to ca’C3&fd 0.3 GPa), in which olivine
reacts with water to form the low T serpentine variety lizardite (or chrysotile) and brucite. However, antigorite is expected to be
the dominant serpentine variety under the higher P-T condition corresponding to the forearc mantle wedge (3%0dan®2®
to 2.0 GPa). Moreover, serpentine formation needs a silica source in addition to olivine (e.g., orthopyroxne) at the temperatur
above 450 to 50CC due to the instability of phase assemblage serpentine + brucite.

In order to constrain the serpentinization rates of peridotite under the mantle wedge conditions, we conducted piston-cylinde
experiments at temperature of 400 (brucite-present condition) and 500 to 58D(brucite-absent condition), and pressure of
1.3 and 1.8 GPa. Three types of starting materials were prepared from the crushed powder of a San Carlos lherzolite xenolitl
1) olivine (QOl), 2) orthopyroxene (Opx) + clinopyroxene (Cpx) and 3) Ol + Opx. Hereafter these systems are abbreviated as
OL, OPX+CPX and OL+OPX respectively. The starting materials were reacted with 15 wt% distilled water for 4 to 19 days.
The hydration reaction proceeded in all the experiments, except for the OL system under the brucite-absent conditions. Base
on Raman spectroscopy results and crystal shapes, the synthesized serpentine minerals were identified as lizardite in most of
runs except for antigorite in the OL+OPX system at 1.8 GPa. Th®AIn the system possibly stabilized the aluminous lizardite
(Caruso and Chernosky, 1979). In the OL+OPX system, the reaction progress followed a diffusion-controlled rate law in the
brucite-present condition and an interface-controlled rate law in the brucite-absent conditions. The rate constants were estimat
to be 1.5x 10716 m?/s and 8.7x 10~ '2 to 1.5x 10~!! m/s in the brucite-present and the brucite-absent condition, respectively.

We applied the experimentally-obtained hydration rates of peridotites to a reactive-transport model for the stagnant mantl
wedge hydration. In the case of grain-scale pervasive flow, slab-derived fluid is completely fixed in the mantle wedge peridotite
Otherwise, aqueous fluid possibly penetrate all the way through the mantle wedge via crack-like pathways (we assumed th
vertical distance of 10 km) with a spacing).025 to 0.80 m in the brucite-present conditions a6 to 4600 m in the brucite-
absent condition. This indicates that slab-derived fluid may upwell easily through a cold forearc mantle wedge like in Western
Shikoku rather than a warm forearc mantle wedge like in Cascadia.
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Hydrothermal experiments on the metasomatic reactions at crust-mantle boundary.
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Hydration and dehydration reactions play crucial roles on global circulation of H20 in the earth’s interior and serpentinization
(hydration of ultramafic rocks) is representative hydration process at slow-spreading ridge, bending faults and subduction zone
It is known that silica activity has a large impact on controlling the reaction path during serpentinization [e.g., 1 and 2]. At
the crust?mantle boundary, a steeper silica activity gradient is expected, and a large mass transfer including silica would cau:
metasomatic zoning. However, detailed mechanism to produce metasomatic reactions and its relation to the mass transfer ¢
still poorly understood.

In present study, hydrothermal experiments (250C, Psat) were carried out in two systems: the olivine (Ol)?quartz (Qtz)?H2C
and Ol?plagioclase (Pl)?H20 system, as analogues of crust-mantle boundary. Especially, by using unique tube-in-tube tyg
hydrothermal experiments vessel, spatio-temporal evolution for metasomatic reactions as a function of distance from OI?Qtz c
OI?PI boudaries were evaluated.

In the OI?Qtz?H20 experiments, the mineralogy of the reaction products in the Ol-hosted region changed with increasing
distance from the OI?Qtz boundary, from smectite + serpentine (Smc zone) to serpentine + brucite + magnetite (Brc zone). Mas
balance calculations revealed that olivine hydration occurred without any supply of silica in the Brc zone. In contrast, the Smc
zone was formed by silica metasomatism via competitive hydration and dehydration reactions. In the Smc zone, smectite forme
via the simultaneous progress of olivine hydration and serpentine dehydration, and around the boundary of the Smc and B
zones, serpentine formation occurred by olivine hydration and brucite dehydration.

In the OI?PI?H20 experiments, the mineralogy of the reaction products in the Ol-hosted region changed with increasing
distance from the OI?PI boundary, from chlorite + serpentine (Chl zone) to serpentine + brucite + magnetite (Brc zone). Olivine
hydration proceeded in both zones, but the total H20 content in the products was greatest at the boundary than other part of tl
inner tube in the OI?PI?H20 experiments.

Our result indicates that in OI?Qtz?H20 experiments, the competitive progress of serpentinization and silica metasomati
reactions would cause fluctuations in pore fluid pressure. However, in OI?PI?H20 experiments, fluid pressure was not raise
This metasomatic reaction possibly affects the mechanical strengths of the crust?mantle boundary.

References
[1] Frost, B. R., & Beard, J. S. (2007). Journal of Petrology, 48(7), 1351?1368.
[2] Ogasawara, Y., Okamoto, A., Hirano, N., & Tsuchiya, N. (2013). Geochimica et Cosmochimica Acta, 119, 212?230.
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th r?gen and oxygen isotope of glaucophane in lawsonite eclogltes preserving pillow
structure
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In order to understand evolution of life, change of seawater chemistry from Hadean, Archean to present is significant. Pillow
structure is well-preserved in the Archean greenstone belt (e.g. Komiya et al., 1999). Oxygen and hydrogen isotope of rim:
in the pillow is useful conventional tool to decipher chemistry of Paleao-seawater from Archean to Present. However, Archear
greenstone belt suffered regional metamorphism from greenschist to Amphibolite facies condition. Therefore, it is necessary t
testify the validity of pillow chemistry from recent (Phanerozoic) metamorphosed greenstone. We have systematically collectec
pillowed greenstone from blueschist and eclogites. Two eclogite exhibiting pillow structures were chosen for oxygen and hy-
drogen isotope analysis. One is from Corsica (lawsonite eclogite collected with Dr. Alberto Vidale Barbarone) and another is
from Cazadero, Franciscan belt (collected by Dr. Tatsuki Tsujimori). The both are ascribed as MORB from major and trace
bulk chemistry and Ca is rich in the core and Na is poor in the rims. The former exhibits garnet, omphacite, lawsonite, and
glaucophane. Phengite is in core of the pillow and chlorite is in the rims. In the latter, besides garnet, omphacite, epdiote an
glaucophane, chlorite is recognized with phengite in the core. Glaucophane is richer in the rims from the both samples, therefor
istope analysis of glaucophane was done. Mineral separation was carefully done using micro-mill, heavy liquid and isodynami
separator. 20 mg specimens were used for oxygen isotope analysis and 2mg were for hydrogen@Hla@ sibthe all analysis
(7.7 to 8.3) is within the range of unaltered igneous oceanic crust and high temperature hydrothermal alteration although rim:
(8.3 for Franciscan and 8.0 for Corsica) are higher than cores (7.7 for Franciscan and CéBidala is also consistent with
hydrothermal alteration. It is relative higher in core from the Corsica and Franciscan (-45 and -56) than of the rims (-49 and -57,
respectively), suggesting dehydration in deep subduction zone.
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Structure and | physico-chemical properties of interfacial water on a quartz revealed by

molecular dynamics simulation
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Structure of water in thin film may have different characteristics compared with that of bulk water. Thin film water can be
present at mineral grain boundaries or fractures, and its structure might be influenced by mineral surface. In this study, classic
molecular dynamics (MD) simulations were performed to investigate the structure and physico-chemical characteristics of thir
film water on a quartz surface.

The model of the quartz surface was characterized by the termination of silanol (Si-OH) group. Water molecules were confine
between these surfaces, and we simulated several thicknesses of water in the slab geometry.

Density of water oscillates to be about 1 nm from the quartz surface at 298 K. This structure became less clear with heating
and almost disappeared above 473 K. The self-diffusion coefficients of the confined water were calculated from mean squar
displacements. These values were lower than that of bulk water indicating that the mobility of confined water is low between
quartz surfaces.

These changes in the physical properties of interfacial water on quartz might affect such as slips in the fracture surface of th
Earth’s crust.
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