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Slab-fluids contain chlorine
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Numterlcal modeling of water-rock reaction with a focus on the earth’s surface environ-
men
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72 0 DX (cmilem?), ro (S OTARERE EEL (mol/cn/s) TH 5. f(¢) \ZTAMERE DTS T 2R IRAE M 2 K 37
BThb, A¥x 1T SiEEOIIMC LB U CIARBERE N FH 2D EE, f(€)=(1-Clce,) L7855 (Ceoq (FHAND
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Kinetics of overall silica precipitation within the Earth’s crust
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The kinetics of dissolution and precipitation of silica minerals is important to reveal the geochemical reaction and to estimate
how long silica deposits forms in the Earth’s crust. The present kinetic equation for silica-water reactions was determined a
0-300 C and in the low Si saturated solution, where quartz growth on quartz surfaces occurs than that of nucleation of silic
polymorphs [1]. However, the precipitation experiments of the high Si supersaturated solution showed that the co-precipitatior
of silica polymorphs via nucleation could occur [2], and the euhedral quartz crystals precipitates without precursor of silica
polymorphs from the solution with minor components (Al and Na) [3].

In this study, the overall precipitation rate of silica minerals, which includes surface reaction of quartz (first term) and nu-
cleation of silica polymorphs (second term), is derived empirically to estimate the total amount of silica precipitation within
the Earth’s crust. The previous kinetic equation of surface reaction [1] is applied as the first term. Based on the precipitatior
experiments of flow rate, the nucleation-controlled precipitation of silica minerals is expressed in a first order rate equation in
the second term. The applicability of the nucleation term determined as the nucleation parameter is only in the conditions tha
precipitation occurs: in the solution supersaturated with respect to quartz, and in the supercritical conditions of water. The rat
constant of nucleation is derived as a function of Al concentration in the solution based on the experiments of silica precipitatior
[3].

By using the new kinetic equation, silica-water interaction was simulated at the wel WD-1a of the Kakkonda geothermal field,
Japan, which penetrated the boundary of the hydrothermal convection and heat conduction zones [4]. Amount of dissolution an
precipitation of silica minerals increases with decreasing of the fracture permeability. The largest amount of silica precipitation
occurs in the downflow fluid at the permeable-impermeable boundary regardless of the fracture permeability.

The equilibrium consideration [5] and the kinetic results indicate that, if open fractures forms at the depth of the permeable-
impermeable boundary, the impermeable zone could be reproduced by precipitation of silica minerals, which cause the sustai
able division between the permeable zone and the impermeable zone in the Earth’s crust.

References

[1] Rimstidt and Barnes (198@eochim. Cosmochim. Act#4, 1683-1699.
[2] Okamoto et al. (20105 eochim. Cosmochim. Actd4, 3692-3706.

[3] Saishu et al. (2012Am. Min., 97, 2060-2063.

[4] Doi et al. (1998)Geothermics27, 663-690.

[5] Saishu et al. (in presserra Nova
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Sedimentary pore-fluid origin of #D-rich fluid in mantle wedge revealed by halogens
and noble gases
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H,O plays an important role in mantle processes in subduction zones. Yet its subducting processes to the mantle remain u
known because of scarcity of direct observations OHn mantle-derived materials. Since halogen and noble gas are strongly
partitioned into ?uids and they show distinct elemental and/or isotopic ratios depending on their origins, their compositions
in mantle rocks can provide complementary constraints on the behavior and origifOoinHhe mantle. Although only few
researches have been conducted, the subduction of halogens and noble gases derived from sedimentary pore fluids (seaw
trapped in pores of deep-sea sediments) has been suggested. Pore fluid?like halogens and noble gases were found in ma
wedge peridotites which captured@-rich fluids just above a subducting slab [1];®trich fluid inclusions whose salinity is
similar to that of pore fluids (salinity of pore fluids is the same level as that of seawater [2]) are found in a mantle xenolith from
a subduction zone [3]. We investigated halogen and noble gas compositions of mantle wedge peridotites from subduction zone
to better constrain how far the in?uence of subducted sedimentary pore fluids extends into the mantle.

The samples studied are harzburgitic xenoliths from the Avacha volcano in Kamchatka and the Pinatubo volcano in the Philip
pines, and alpine-type peridotite from the Horoman massif in Japa@-rith ?uid inclusions have been found in olivine of
those mantle peridotites [3,4,5].

We applied the noble gas method, in which halogens (ClI, Br, and I) are converted to corresponding isotopes of Ar, Kr, and Xe
by neutron irradiation in a nuclear reactor and then the concentrations of noble gas isotopes are determined by noble gas me
spectrometry. Halogen detection limits of this method are from two to ?ve orders of magnitude lower than conventional method
which enable to determine the low halogen abundances in mantle-derived materials. By crushing samples under ultra-high va
uum, noble gases are selectively extracted froy@Hiich fluid inclusions. Unirradiated peridotites were also analyzed to obtain
precise noble gas isotope compositions.

The halogens of all peridotites are heavily enriched in I, although the halogen ratios are distinctive in each locality. These
high I/Cl ratios show a strong contribution of sedimentary pore fluids [2]. The noble gases except for He have the elemental an
isotopic ratios similar to elementally fractionated atmospheric noble gases dissolved in seawater, which is probably equivaler
to those dissolved in sedimentary pore fluids. THe/*He ratios are similar to that of the mantle and distinctly higher than the
atmospheric ratio. This indicates that the fluids derived from subducting slabs acquired He from the ambient mantle, where Hs
is much more enriched than in seawater.

These pore fluid?like halogen and noble gas signatures are strong evidence thaditietHluids in the studied peridotites
are derived from sedimentary pore fluids and transported to the mantle.

References: [1] Suminet al. (2010) EPSL 294, 163. [2] e.g. Muramatsuet al. (2007) Appl. Geochem.22, 534. [3]
Kawamotoet al. (2013) PNAS 110, 9663. [4] Ishimaruet al. (2007)J. Petrol.48, 395. [5] Arai & Hirai (1985)Nature 318,
276.
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Relations among temperature, dehydration of the PHS plate, and a large earthquake,
SSE, and LFEs in the Tokai district
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FOEHE T lE, HEERE KHEORENMRZ SN TED (e.g., Ishibashi, 1980)1E44i#IE14 Tld 20004Eh 5K 5 4EICH
o TR ZT—ZY) w A XYk (SSE)WFE L 7= (e.9., Miyazaki et al., 2006) 7z, g7 T3 RSB HiHE
(LFE) DEJFDHEES MEHANTUF EHL B2 AN A D NS, ARFFE T, BiEtEics VT, 70 VBT L— D
LPAPIAES TRES DR X 2 L—3 3 Y2170, s O i L s (MORB) O ZAWT 7 4 U ¥
VT L— b L 5 ORKEREE REEE 5 7z, 195 NT2IRES M OBUIGBREOFERS R 5, SlEHIEE O E E R,
IR IE I CHA U T- BN SSER U iEHIKIC 351) % LFE OFAFK & OBEIC DWW T ZENEFNEL LT, FHEET
JUIE 2 ToeRIEGHAE 7L (Yoshioka et al., 2013 L. B&I b 5 7 Zlhfri & U Clifg5 2@ 2 3 ARDFA 775 I#R
ZEE L. TNZNORRUTIH > T2 8hE W N OIS Z 5153 LTz, A7kl (2013 HARMIEEA43) H 5 D F 752 lld.
7'L— M T OB TR T 2 BR0D/8T X 2 —TdH 2 MBUKIELIC DWW T, —BRA D HIETIC K > TR 2%
B2 2B 7 To 7z, TR, FHEEROIRESOZ YLD & 75 % B B OBIHNE L FHBREO 7 v T4 V7
NEEIN, ZORERICHDE, TL—MERHEOEE., 7'L—F LEh 5 OBKGERICOWTREL 2oz, TL—
NEA Y TV THHENDS L« FEOERSIEIREIC K > TR E NS EEZ 5N THDH (Hyndman and Wang, 1993)
7' L— B O 150~350 °C ORI Z s tE O E B E 95 &, Z DS OFIFE 9~21 kmD 7' L— hEi
i &0, ZOMHEBIIHATICONTHL otz Fie, AW O SSEFAME T, 7 L— MERmRED
350450 C L7 D| NLETND DELETNO NOEREKICHY LTz, X7z, SSEFEMEAHL T blueschist) 5
greenshis\OMHEEFEICAE S BUKE DA T 7' L— MEFIRISOKDFES 2 T EBHEE T NS, BHEHIETO LFE OFE
FOHEKTOT L— MERHE ORI 500~630°C LI 5 DENRARLNIA, BikiEfiz A% L, greenschish 5 epidote
amphiboliteX 7z (3 blueschist) & greenschist\OFIERIC & 2 BUKKICHD BRI EL TH B NIz, Z T TARHIET
k. LFE DFAFINE LT, I L— MERBTTOKDEFEEDNH—ENTH S L L, BEOEIICENHLNDDIE,
% B5RBKEBIE 2§22 72D T L— FERIICB O TOKNMAET 2 E DR TUZ ERELS K-> TV 5720 TH 5 L i
DTz,
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Keywords: 2-D thermal modeling, megathrust earthquake, low-frequency earthquake (LFE), slow slip event (SSE), temperature
dehydration from hydrous MORB
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The regional and single-vein scale distribution of the CO2 fluids in the Shimanto accre-
tionary complex, Muroto area, SW
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Carbon dioxide and methane are major carbonic components of the fluids in the crust. The crustal fluids generally have corr
position of C-H-O system, mainly composed of® CO,, and CH, and they may be carried down into Earth’s interior at
subduction zones. Many studies have examined fluid components in various accretionary prisms under low-grade metamorph
conditions, and CHlis showed as the only carbonic species. Therefore, there is little information on the variation of the compo-
nents of C-H-O fluids in subduction zones.

The Tertiary (Paleogene and Neogene system) Shimanto belt, southwest in Japan, is one of the best-studied ancient acc
tionary complexes. The Muroto Peninsula belongs to the Tertiary Shimanto belt, and it is mainly composed of sandstones
mudstones and conglomerates with small amount of basalt. Mineral veins were mainly composed of quartz, with small amoun
of calcite near the vein walls, while many studies have showed CH4 is the only carbonic component in the Shimanto belt, there
fore it is unclear why calcite precipitated in the veins in absence aof. C8&wis (2000) reported the fluid inclusions of ¢lnd
CO, mixture at one area in the Muroto Peninsula, but the extensive distribution 9fl@i@s in the whole peninsula is not clear.

In this study, we examined the distribution of C-H-O fluids from the Murotohanto Peninsula, as fluid inclusions in the mineral
veins, using microthemometry and Laser Raman spectroscopy, in regional scale and single vein scale.

Fluid inclusions from quartz in the veins are composed of one-phase carbonic inclusions (QhlgrcHwo-phase agqueous
inclusions (carbonic vapor and;® liquid). Carbonic components of the vapor phase in the two-phase inclusions are gradually
transited from CH4-dominant in the north area of the belt to @ @M, mixture in the south; the CCO, + CH,) ratio in
mole fraction X-p2) vary from 0 "0.3 in the north area to 0 "0.9 in the south.

In single vein scale, we examined single £kearing vein from the south area of the Peninsula, whkgre- is 0 70.8. The
CGO;, ratio in the carbonic species is decreased from the vein Walbt = 0.5?0.8) to the vein center, in which carbonic species
in the fluids is only CH (Xc02 = 0). The existence of C£only near the vein walls is in good agreement of the precipitation of
calcite near the vein walls. The homogenization temperature increases frofC iB240?250C, indicating the transition of
the carbonic species from GRCH,; to CH, during vein formation.

The dominant species of carbonic species in most accretionary prisms;igr@ldr low-grade metamorphic conditions, and
thermodynamic calculation about equilibrium in the C-H-O fluids also shows that CH4 is dominant carbonic species in the
equilibrium with graphite under the P?T conditions of formation of the,®@aring veins (235?24%, 165?200 MPa). The
CO,-fluids are preferentially distributed close to an out-of-sequence thrust that brings the Murotohanto sub-belt into contact with
the late Oligocene?early Miocene Nabae sub-belt with its many volcanic lavas and intrusive rocks. Thereforg;fthel€0O
were considered to be magmatic-origin, and that the fluids were injected and mixed with ther€#luids of the sediments in
the accretionary prism in the timing of formation of G®earing veins.

ST — B YRR, (S0, 5T, SRIIR, C-H-O Wik, rus -

Keywords: fluid inclusions, accretionary complexes, calcite, mineral veins, C-H-O fluid, Shimanto belt
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Visualization of deep-seated fluid flow in Tokusa Basin, Yamaguchi Prefecture
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HNENCIE, W BB 5 T EHREOR TRKMEH L TWB T EMHISBNTED GBEHIED, 1978, HiADIH
HIE TS IR S D BIREK E A=) Y TS DWFEKICK T ENS. TERRKIIHITREL D 5 ESNE Y,
DI E T OREE &8 LIUVIES P BESRY) O MBI 3505 A R IEERFIHIC B W TEETH L. AL TIER—1 ¥
T D OUEBHRADIE B N D, A THIE - i F/KRE & U CSAMT IAIC K % P TERE 2170,
A=V U THHITHR S NICRRAD EO X S icaihz EA L, WEENMAHET 5568, TOREDX S ITi#id
ZOMCBE L THRZTT > Tz,

TR NI I R OTARSRIR S ETRBCETR G L, NS 2 REREOMDHEE, Kt 575 % B & 5aih
foTWa., BMEadick L Tid, -tk ()11ED, 2008 1SRV, R E NS HIPHTH 2.5km DX EIC B
RIS T AR U,  HERI-IC B0 TR O JLANCAR T VS RIS o LT 5. HERYHh O ST I
T RKDKE S DFERD S NaClH Rk ziiil 95 EAHEME Ao Te. i, A=V VT SEINT 2 i
JERL TR D LT E VR BRI K OB S NI HHRHIN B AN TH 2 L &0, AlThOBEEGTIE TN S ez
KO EAZRATODZEDEEZSNS. LLEKY, Milimthc B0 2 RERIA, Eie-HElEnuwic B L,
JEICRB LIt KKICKBHM2ZI B om)IISmcHB Lzt D eEZ 5N, K=1 2715 DEHEKIIWEN
WISHEBHICTE L TW B ATREMEAVR E LTz,

F—T— R GEEBHHA, CSAMT i, Bl G, 1~k
Keywords: Deep-seated fluid, CSAMT method, Tokusa-Jifuku fault, Groundwater flow
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Fig.1 The resistivity profile by the CSAMT survey.
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Can clay minerals account for the non-asperity on the subducting plate interface?
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METZLRBHELL, INFTRIBLAEEDRFARCEE T L—FEHTOMMMBIEHENTHS (HlZ 1 Cloors,
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W7 L— MEER RIS/ 2MEDENTH B & DOIGEHZ 2T, TS OBEERFHICHTH L ZBETTR> T\ 5,
FEEOMEH & LTI, g2 T8BONE GREKFNE) H»OHEMET XD DIEEE T XD RTINS T
ENZND, SElZEEENEIE (EE) LERICHEENEDRERIET 20 ZfiRE—1) v ITEEETk>, Th
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PEBRHNC A P75 & OIOKIEYIN B % IRIE TIXEEEEDIFR & & BICHET DI L, KD omd 5H Tl
[ g <D FRMSF 5N, T L— RERE T, MHRAL T L— 50 HE NSKEIRIC X D RE 1k
MDA EIC T L TWB T ENEZ NS TS, TARD T oS IET AR F 2 3FD & 5 BB K505
YIODFEIC L > TELZDONE LA,

F—T—F: TL— EIRHIE, 7 XXV T KB, EEERESER, SR n1E
Keywords: Interplate earthquake, Asperity, Clay minerals, Frictional experiment, Frictional healing

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

SCG62-09 215502 5 H 2 H 11:15-11:30

XU b al GO b ARRE D 5 He Ballw < 7 < DRI _ _
Oxidation state of arc primary magma-inferred from sulfur speciation of melt inclusions
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Oxidation state of arc magmas highly influences the chemical behaviors of redox sensitive elements such as chalcophile ar
some siderophile elements in subduction zone. Therefore, Oxidation state of arc magmas is essential to understand arc mag
geneses and evolutions of ore deposits. It has been suggested that sub-arc mantle is oxidized by subducted materials such as fl
sediments and oceanic crust. However, recent studies contradicted that the oxidation state of primary arc magma (sub-arc mant
is similar to the average upper mantle and oxidation is caused by differentiation associated with crystallization and interactior
within preexisting crust (e.g. Lee et al., 2012, Science, v336, p64).

In order to constrain oxidation state of primary arc magmas at an immature subduction zone, we have analyZedS6+/
boninitic and tholeiitic melt inclusions within Cr-spinel from Bonin Islands and Guam by soft X-ray microbeam at SPring-
8/BL27SU. Boninite in Bonin Islands uniquely formed at the early stage of subduction formation ("50 Ma) by melting of highly
depleted hydrous mantle and 0-7 myrs later, related arc tholetiites erupted in southern Bonin Islands and Guam by melting ¢
depleted mantle (Ishizuka et al., 2011, EPSL, v306, p229). Compositions of melt inclusions fully cover compaositional ranges of
whole-rocks and some boninitic melt inclusions have MgO higher than 20 wt%, showing that they are very primitive magmas.
S6+4S of boninitic and tholeiitic melt inclusions are 0.57 to 0.78 and 0.47 to 1, respectivelyS6af/all high-MgO (7 to
12 wt%) tholeiitic melt inclusions are-0.9. Oxygen fugacities of primary boninite and tholeiite are estimated tAE&dQ
>+1 and>+1.5, respectively by experimental results of Jugo et al. (2010, GCA, v74 p5926), indicating that sub-arc mantle is
oxidized even at an early stage of subduction zone. Between the period of eruption of boninite and tholeiite, not only mantle
sources but also the subducting component in term of oxidation state of sub-arc mantle may have changed.

F—T—F: XV baEY, R=F A b, S, i
Keywords: melt inclusion, boninite, arc, sulfur
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Evaluating slab-fluid contribution into inhomogeneous mantle source: geochemical vari-

ation of Central and East Java arc _ _
Evaluating slab-fluid contribution into inhomogeneous mantle source: geochemical vari-

ation of Central and East Java arc
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LGraduate School of Science and Technology, Kumamoto Univet&gglogical Engineering, Gadjah Mada Universttystitute
for Geothermal Sciences, Kyoto Universitiitakyushu Museum of Natural History and Human History

The spatial distribution of the volcanoes in Central and East sections of Java arc denotes the widest and the narrowest of Ja
Island. Central Java section corresponds to the largest range and depth of Wadati-Benioff Zone along the island (180-360 km
whereas East Java section shows the narrowest range (190-220 km). However, both sections equally show wide geochemi
variation with the function of slab-depth. Both also mark the appearance of the rear-arc alkaline suites in a different slab deptt
(360 km for Central Java, and 220 km for East Java). Geochemical datasets of basalt to basaltic andesite (further screened
Zr/Nb basis) from these sections were compiled to evaluate the contributions of slab-derived fluid to the mantle sources, and t
assess the possible mantle sources of these magmas.

We group the lavas of the Central and East Java into two series: (1) the volcanic front series (VF), calc-alkaline suites of
frontal- and middle-arc region volcanoes of Central and East Java, and (2) the rear-arc series (RA) consists of alkaline suite
from Central and East Java (Muria, and Ringgit-Beser and Lurus, respectively). The VF series consistently shows typical islan
arc geochemistry, with strong LILE enrichment (Sr, Ba, Pb, and RDb) relative to HFSE. The RA series, mainly Muria, indicate
stronger enrichment of LILE than other volcanoes closer to the trench. Ringgit-Beser and Lurus, the rear-arc lavas of East Javi
behave differently in LILE enrichment. Ringgit-Beser lavas shows stronger LILE enrichment than that of lavas from Lurus,
within the same enrichment range of Muria lavas. In the other hand, Lurus lavas are showing obvious HFSE depletion compare
to OIB. The decreasing trend of LILE/HFSE and LILE/LREE (e.g. Ba/Nb, Ba/La, Pb/Ce, Pb/Nb) is observed across both Central
and East Java sections. These ratios become lower toward the rear-arc of both sections, and the lowest in the rear-arc of Cent
Java. In various normalized plots (such as Nb vs. Ba/Nb), the VF series are plotted within the range of typical island arc basalt
(IAB). Muria lavas, the rear-arc alkaline suite of the Central Java, resemble OIB and other non-arc type alkaline rock character
istics, but with positive indications of being island arc, such as negative Nb and Ti anomalies. Ringgit-Beser and Lurus alkaline
lavas of East Java, however, are associated with other arc-type alkaline rock characteristics, with stronger signature of island a
than Muria.

Our analyzed samples show that lavas from East Java are closer in compositions to primitive magmas compared to Centr
Java’s. The thicker overriding crust beneath Central Java than East Java possibly acts as the magma retainer that allows extens
fractionation. Across-arc variation of slab-derived fluid in both sections are observed as shown by decreasing LILE/HFSE anc
LILE/LREE toward rear-arc, suggesting the decreasing amount of slab-fluid added to the great slab-depth. The slab-fluid adde
to the volcanic front of East Java is slightly higher than that of Central Java, which may be controlled by the narrow range of slak
dehydration area in the former that allows more fluid to concentrate. The low ratio of these trace elements in the rear-arc of botl
sections suggests that these parts have also been affected by dehydration of subducted slab. The stronger slab-fluid contributi
in the rear-arc alkaline lavas of East Java than that of Central Java may reflect the role of shallower slab depth. Different mantl
characteristics between the rear-arc of Central and East Java may reflect several possibilities: (1) the inhomogeneous man
plume (E-type/EMI) beneath both sections, or (2) stronger EMI-type mantle contribution to Central Java than to East Java, or (3
the combination of both.

F—"7— F: Sunda arc, slab-derived fluid, across- and along-arc variations, trace elements
Keywords: Sunda arc, slab-derived fluid, across- and along-arc variations, trace elements
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Reaction progress and porosity change in hydrothermal alternation at Olivine/Quatrtz

boundary
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Serpentinization in oceanic lithosphere is a fundamental process to bring water into deép sartterior. It is known that
silica activity controls the reaction paths during the hydrothermal alternation of peridotites [e.g. 1,2], however the detailed re-
action mechanism induced by silica transport is poorly understood. In this study, we conducted hydrothermal experiments ir
olivine (Ol)-quartz (Qtz)-H20 system for investigating the mechanism of silica metasomatism at crust/mantle boundary.

Composite powders, which was composed of Qtz zone and Ol zone was set in inner tubes, with diameters of 1.7 mm an
heights of 50 mm, and then loaded into autoclave with alkaline solution (NaOH,aq, pH = 13.8@t)29emperature and
pressure are 25T and vapor-saturated pressure (= 3.98 MPa), respectively. After the experiments, the inner tube was cut into
ten segments to evaluate the reaction progress as a function of the distance from Ol/Qtz boundary (hereafter denoted X), |
Thermogravimetry and XRD. In order to evaluate the spatial variation of the reactions, the area of each minerals (olivine anc
reaction products) and pore was measured from the back-scattered electron (BSE) images of the thin section.

After 46 days, the H20 content near the Ol/Qtz boundary is lower (3.9 wt.% H20) than that in (12 wt.%) at the margin of the re-
action tube. The reaction products after olivine changed systematically as away from Ol/Qtz boundary from smectite+serpentin
zone to the serpentine+brucite zones. In the smectite+ serpentine zone, the (Mg+Fe)/Si ratio of the products increases from C
to 1.5, indicating that proportion of serpentine with respect to smectite increased away from the boundary. With increasing time
the smectite+ serpentine zone was enlarged, where as the serpentine+brucite zones was retreated.

Based on the combined analyzes of BSE images, TG and SEM-EDS, we obtained the reaction progresses of individual el
mentary reactions between 25 and 46 days as follows:

(1) In the smectite+ serpentine zone, smectite was formed via hydration of olivine and dehydration of serpentine by supply o
silica. As the result, overall reaction has a variation in the smectite+ serpentine/xon¢20 is negative (hydration) at X=0-4
mm, it is positive (dehydration) at X=4-10 mm. Volume expansion factor (V/V0) is much higher (=1.4) at Ol/Qtz boundary than
other zones (="1.1), mainly due to Si-metasomatic reaction.

(2) Far from the OI/Qtz boundary(X = 20-40 mm), there is no influence of silica supply, indicating that silica was completely
consumed in the smectite+ serpentine zone. In these area, serpentinization proceeds as the typical olivine hydration reaction
produce brucite and serpentine with constant Srp/Brc ratio.

(3) In the transient zone, serpentine was formed by two ways: hydration of olivine and dehydration of brucite by supply of
silica. These two serpentine forming reaction resulted in a large amount of serpentine in this area, and high volume expansic
factor (="1.4).

Due to these two volume expansion reactions, low porosity ("5%) area developed locally, never-theless porosity of other are
is 30%. The amount of silica’\mSiO2,aq), which consumed from 25 to 46days, is largest at Ol/Qtz boundary, and monotoni-
cally decreases with increasing distance. If excess silica are available, the zones affected by silica will increase gradually wit
increasing time during hydrothermal alteration around mantle/crust boundary. In contrast, the porosity has a minimum around >
=15 mm in the transition zone, because Ol-hydration and Brc-dehydration reaction proceed with large volume expansion. Suc
volume expansion reaction and mineral changes causes the mechanical strength of boundary.

References:
[1] Frost, B. R., & Beard, J. S. (2007). Journal of Petrology, 48(7), 1351?71368.
[2] Ogasawara, Y., Okamoto, A., Hirano, N., & Tsuchiya, N. (2013). Geochimica et Cosmochimica Acta, 119, 212?7230.
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Distribution and transportation of melt in subduction zones
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Effects of mineral grain size variation on fluid migration in the mantle wedge
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In this study, we investigate the effect of mineral grain size on the migration paths of aqueous fluids in the mantle wedge. Grair
size is an important parameter that controls the grain-scale permeability of the mantle; in general, the smaller the grain size, th
less permeable the mantle is, provided that the pores between grains are connected. The migration paths of aqueous fluids
therefore dependent on the grain size distribution, influencing the location and the degree of hydrous melting in the mantle wedg
and the location of arc volcanism. We develop a 2-D fluid migration model with generic subduction zone geometry. In the model,
we adopt grain size distributions calculated by coupling a subduction zone thermal model with a laboratory-derived grain size
evolution model for a range of subduction parameters (Wada et al., 2011). The fluid migration model also includes the effect:
of mantle flow velocities and mantle-flow-induced pressure gradients, both of which are also calculated from the thermal model
The calculated grain size immediately above the slab is on the order of 1Q?¥0Meneath the forearc region, depending
on the slab thermal structure, and it increases down-dip to a few cm beneath the arc region. Our preliminary modeling result
with a simplified fluid influx pattern indicate that the aqueous fluids tend to become trapped in the down-going mantle due to
low permeability and dragged down-dip until permeability becomes high enough for the fluids to migrate upward. Grain size
above a colder slab tends to be smaller than that above a warmer slab, and therefore fluids become dragged down-dip further
a cold-slab subduction zone than in a warm slab subduction zone. A colder slab also tends to release fluids at deeper depths tf
a warmer slab, influencing the pattern of fluid influx into the mantle wedge. In this study, we calculate the fluid influx along the
base of the mantle wedge, using the thermal modeling results and thermodynamic calculations based_&n &etglaantify
fluid migration in the mantle wedge with the grain size and fluid influx distributions that are consistent with a given slab thermal
structure.

F—"7— R subduction zone, mantle wedge, aqueous fluid migration, grain size, slab dehydration, arc volcanism
Keywords: subduction zone, mantle wedge, aqueous fluid migration, grain size, slab dehydration, arc volcanism
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