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Geochemical tomography for melting condition beneath Japan arcs
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Slab-derived fluid (hereafter slab-fluid) plays an important role for generation of arc magmas. If the flux of slab-fluid is
enhanced or reduced by variable tectonic settings and the corresponding thermal and flow regimes, it has effects on the man
melting. The melting condition may contribute to infer the thermal, flow and fluid regimes. We focus on the melting condition
in the mantle wedge beneath Central Japan, where the two overlapping slabs, Pacific and Philippine Sea plates, exist and t
amount and composition of slab-fluids from the two slabs are well documented, as the regional variation of slab-fluid fluxes tha
are related to the geometry of the subducting plates.

Based on the chemical composition of major and trace elements, we construct forward and backward models to constrai
the melting condition beneath Central Japan. The composition of the primitive rock can be corrected for fractionated phases t
estimate backwardly that of primary magma, while the compo-sition of melt generated in the mantle wedge can be forwardly
modeledas a function of degree of melting (sensitive to temperature) and mineralogy (proportions of garnet/spinel peridotites
sensitive to pressure) based on the composition of fluid metasomatized mantle.

As a result, the melting condition is characterized by relatively low melting degrees and high proportions of garnet peridotite
involved in melting compared to the adjacent arcs with a single subducting slab, e.g., the Izu-arc. This implies that, the meltinc
occurred at deeper depths and lower temperature for Central Japan. This also consistently explains the existence of ada-ki
occurred in this area, in spite of the cold setting. The same analysis for the volcanoes in the adjacent areas show transition tl
thermal and fluid conditions, according to the spatial variation of the tectonic re-gimes, suggesting that geochemical approach |
useful to map the physical condition, and could be referred to as geochemical tomography.
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Experimental constraints on partitioning of hydrogen between plagioclase and basalti

melt
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We have developed the Arc Basalt Simulator (ABS), a quantitative forward model to calculate the mass balance of slab dehy
dration and melting, and slab fluid/melt-fluxed mantle melting, in order to quantitatively evaluate magma genesis beneath arcs
ABS models can reproduce magma compositions in many arcs.

The model suggests that the slab-derived component at volcanic fronts (VF) is mostly generated by dehydration, but successf
models for most VF and all rear arc (RA) magmas also require the slab to melt. The compositions of slab fluids and melts are
controlled primarily by the breakdown of amphibole and lawsonite beneath the VF and by the breakdown of phengite beneatt
the RA in addition to residual eclogite mineral phases including garnet, clinopyroxene, and quartz.

In the model, about 78-98% of relatively fluid-immobile elements including Nd and Hf in the arc lavas come from mantle
peridotite. However, most liquid-mobile elements come from the slab. Modeled residual peridotite compositions are similar to
those in some supra-subduction zone ophiolites and mantle xenoliths, providing constraints on reactions in the mantle wedge.

Altered oceanic crust (AOC) and sediment in the residual slab are modified by the subtraction of melt- and fluid-mobile ele-
ments. Unmodified AOC potentially becomes the EM | mantle component after 1 Ga, whereas melted AOC can have extremel
fractionated U-Pb and become the HIMU source after 1-2 Ga. Element re-distribution beneath arcs can form the recycled mate
rials that have been detected in ocean island basalts.
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Pb isotopic compositions of hydrothermal deposits in the Japanese island arc
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Quite recently, it has been pointed out that "geofluids” released from the subducting plates may be involved in various phe:
nomena in subduction zone, such as young volcanic rocks, deep-seated hot springs and hydrothermal deposits. Systemati
investigations of these various materials are needed for identifying the geochemical characteristics of the geofluids. Nakamura
al. (2008) revealed that the slab-fluids derived from two subducted plates (the Pacific plate and the Philippine Sea plate) contribui
largely to the genesis of arc magmas in the Central Japan. Here we focus on hydrothermal deposits (vein-type and skarn-type)
the Japanese island arc. Hydrothermal fluids that formed sulphide mineral (galena, pyrite, chalcopyrite, sphalerite etc.) deposi
are generally considered to have been derived from magmatic and/or meteoric waters based on H, C, O, and S isotopes in t
deposit materials. However, ore fluids may be derived from deep slab-fluids. We report Pb isotopic compositions of hydrotherma
deposits in the Japanese island arc and discuss about the origin of ore fluids.

Keywords: Pb isotopic composition, hydrothermal deposit, slab-fluid
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The Arima-type brine has been known as one of the oldest hot springs in Japan, as well as its distinct geochemistry: in spit
of its presence in the non-volcanic region in the forearc, the oxygen and hydrogen isotope compositions show a presence of dei
brine similar to volcanic fluids. Mixing between the meteoric water and a deep brine with a high 18delta-O and delta-D (7 to 8,
-40 to -30, respectively) explains the linear trend of the brine samples. The Arima-type brines are highly concentrated in the type
locality, Arima, SW Japan. The two plates subduct beneath the area: the Pacific Plate subducts from the east and underlies "4
km below the area, whereas the Philippine Sea Plate subducts from the southeast and is seismically observed 50 to 80 km bel
the area. In spite of this active subduction, there is no Quartenary volcano in this area, possibly because the Pacific Plate is t
deep and the Philippine Sea Plate is too shallow to fulfill the physicochemical conditions for arc magma generation.

Here we report geochemical signatures, in particular the REE concentrations, of the Arima brine, and suggest that it could hav
originated directly from the subducting slab without any significant modification during its ascent. High salinity, high 3He/4He
ratio and distinct oxygen, hydrogen and carbon and strontium isotope compositions also suggest that they have been deriv
possibly from the subducting Philippine Sea slab, hence may bring invaluable insights for the slab-derived fluid and the relatec
fluid processes in subduction zones. In this study, we analyzed samples from ‘Kinsen’. The Kinsen brine has a high salinity an
the highest abundances of the trace elements in this area. We have also sampled a solid material precipitated within the pif
in order to estimate the elemental fractionation during cooling of the hot spring and precipitation from it. Because of its high
salinity (up to 6 wt.% NaCl) of the Arima-type brine, the matrix effects are extremely large to prevent accurate analysis of any
trace element. We employ a standard addition method, aiming at rapid yet accurate analyses.

The DMM normalized composition of Arima brine exhibits broadly a flat pattern around the normalized concentration of 10-3
with a convex-down shape for mid-REE, except for positive anomaly in Eu. On the other hand, the precipitates consist of arago
nite and magnesite, which do not contain REE above the detection limit, except for Gd which is likely derived as flakes from the
pipe.

Alternatively, based on the reported partition coefficient and the numerical modeling of the thermal structure along the sub-
ducting slab, the REE concentrations in the slab-derived fluid (as a product of slab dehydration reactions) have been evaluate
The calculation results broadly coincide with the observed REE concentrations of the Arima-type brine. Together with these
analytical results and forward calculation, we conclude that the REE composition in the Arima brine is straightly originated from
the dehydration of subducting slab at 450 degree.
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subduction zone
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Two-stage serpentinization reactions: an example of lwanai-dake ultramafic rocks, Ka
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Cl-bearing CO2-H20 fluid-inclusions of peridotite xenoliths from Ichinomegata
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Hydrous minerals in a subducting slab carry OH- and H20O into the Earth’s interior, and at points beyond their stability condi-
tions they release H20 to the overriding mantle wedge (Tatsumi and Eggins 1995). The H20 fluids transport materials from the
slab to the mantle wedge. Recently, analyses of halogen elements of high-pressure metamorphic rocks suggest that saline flu
are preserved in the subducting slab as marine pore-fluids until the depths of at least 100 km (Sumino et al., 2010, EPSL). Salini
of H20 fluids affects dissolution properties of metal ions (Keppler, 1996, Nature). It is, therefore, important to understand the
salinity of the H20 fluids in the mantle wedge in terms of subduction system of metal.

Fluid inclusions in mantle xenoliths preserve direct information of the fluids in the mantle. Mantle xenoliths from the Ichi-
nomegata volcano, located in back-arc side in the northeast Japan arc, have CO2-H20 fluid inclusions (Roedder, 1965, Al
Mineral). In the present study, we report salinity of the CO2-H20 fluid inclusions in the mantle xenoliths from the Ichinomegata
volcano.

All mantle xenoliths studied are porphyroclastic lherzolite, composed of olivine, orthopyroxene, clinopyroxene, spinel and
hornblende. The CO2-H20 fluid inclusions are occasionally present in orthopyroxene porphyroclasts. The fluid inclusions have
not reacted with host orthopyroxene crystals after the formation. We suppose, therefore, that the salinity of the fluid inclusion:s
represents the original value in the mantle. Formation depths of the fluid inclusions are estimated by the following steps: (1]
estimating the bulk mole volume of CO2-H20 fluid inclusion using homogenization temperatures of CO2 liquid-vapor and
CO2-H20 (Bakker and Diamond, 2000, Geochem. Cosmochim. Acta), (2) calculating pressure of the formation of the fluid
inclusion using equilibrium temperature estimated by a pyroxene geothermometer (Wells 1977, Contrib.Mineral. Petrol.) anc
isochore of CO2-H20 system (Loner AP, from Software Package FLUIDS, v.2, Bakker), (3) converting the pressure to depth by
assuming densities of crust and mantle are 2.85 and 3.3 g/cm3, respectively, and Mohorovicic discontinuity is 27 km. Salinities o
fluid inclusions are determined using melting temperature of clathrate (Darling, 1991, Geochim. Cosmochim. Acta). The depth is
estimated to be about 30 km, which is consistent with the following petrographical feature. Some xenoliths have plagioclace an
symplectites formed by reaction of plagioclace and olivine. This indicates that the xenoliths were from the boundary betweer
plagioclace-peridotite and spinel-peridotite. The salinity of fluid inclusions is 3.93 +- 0.55 wt %. Using relationship between
the molinity of Cl and the fluid/melt partition coefficients (Zajacz et al., 2008, Geochem. Cosmochim. Acta), for example, the
fluid/melt partition coefficients of Pb and Zn under this salinity are 7.8 and 18.6, respectively (those of Cl-free hydrous fluid are
almost 0 and 8.2, respectively).
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Keywords: salinity, fluid inclusion, material transport, subduction zone, mantle xenolith, Ichinomegata
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Geofluid plays an important role in the genesis of crustal earthquakes and volcanoes. Magnetotelluric method uses natur
electromagnetic fields and it can image the fluid distribution in terms of electrical resistivity. We have selected an area arounc
Naruko volcano for our project target in order to get detailed three-dimensional distribution of fluids in the crust with a horizontal
resolution of "3km. From the analyses of previous data of 60 MT stations, we have found (1)sub-vertical conductors at the activi
volcaloes, like Naruko and Onikobe and (2)lower crustal conductors with SSW-NNE strike in the backarc side, and (3)upper to
middle crustal conductors in the forearc. We have found high seisimicity, located over or outside the crustal conductors.

In this presentation, newly obtained 81 MT data over the two large calderas, Mukaimachi caldera and Sanzugawa caldera, ar
three-dimensional modeling results will be presented.
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3D seismic velocity structure around Philippine Sea slab subducting beneath Kii Penin:
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Li/B RATIO OF CRUSH-LEACHED FLUID OBTAINED FROM THE SANBAGAWA
METAMORPCHI BELT: ITS AREAL DISTRIBUTION
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We investigated species and compositions of deep fluids trapped as fluid inclusions (FIs) in high-P met-amorphic rocks forme:
in the subduction zones. One of major goals of our deep fluid study is to testify an idea whether peculiar fluid soluble light
elements, such as Li, B and ClI, can be used as an indicator of fluid generation depths in the subduction zones or not (Scambellt
et al. 2004).

Quantitative analyses of major and trace element composition of the deep fluid are still in the hard task. We adopted crust
leach (CL) techniqgue (e.g., Banks and Yardley, 1992) for extracting FI from quartz veins/lenses developing parallel to the mair
foliation of Sanbagawa metamorphic rocks crystallized at 20 - 60 km depths.

Major cations/anions of CL fluids were analyzed by ion-chromatography, and Li and B were done by ICP-MS. Raman spec-
troscopy is adopted to determine the liquid and gas species of fluid inclusions in quartz. Microthermometry is adopted to estimat
NaCl sa-linity and to identify the formation stage of Flss.

We extracted CL fluids from three areas of the Sanbagawa belt, 1) Wakayama area, 2) Asemigawa area and 3) Besshi area

In Wakayama area, CL fluids were extracted from three samples of quartz veins hosted by metabasites covering the met
morphic grade from the chlorite zone, pumpellyite-actinolite facies equivalent, to the biotite zone, amphibolite facies equivalent.
Their Li/B ratios increase with metamorphic grade of the host rocks from 0.02 to 0.10 (Sengen et al., 2009). The hydrochemica
facies of CL fluids are X-HCO3 type and the intermediate type between Na-Cl type and X-HCO3 type. The texture of quartz
grains, which retain FIs, show pervasively deformed and recrystal-lized type for all studied samples.

In Asemigawa area, CL fluids were extracted from six samples of quartz veins covering the metamorphic grade from the chlo
rite zone to the oligoclase-biotite zone. Their Li/B ratios mainly vary from 0.03 to 0.38, but there is no correlation between Li/B
ratio and the metamorphic grade of host rocks. The hydrochemical facies of CL fluids are X-HCO3 type, except for one sample
of Na-Cl type. The texture of quartz grains show pervasively deformed and recrystallized type for all studied samples. Some hos
rocks show distinct S-C fabrics. These observations suggest the rocks in the Asemigawa area pervasively deformed during tl
ex-humation stage.

In Besshi area, studied sample were collected from eclogite facies unit and neighboring schist units, equivalent with amphibo
lite facies. Li/B value of CL fluids varies from 0.10 to 1.99. Among all studied samples, relatively high tiB4 up to 2.0)
ratio is identified only in this area. The samples with high Li/B ratio are characterized by both the Na-ClI type hydro-chemical
facies and undeformed polygonal quartz fabric.

Two samples of quartz vein intercalated with eclo-gite show high Li/B ratio (0.27, 0.44), higher ratio of which is almost iden-
tical with those of dehydrated fluid from eclogite (Sengen et al., 2009; Marschall et al. 2007). Furthermore, CL fluids extracted
from three samples of quartz veins intercalated with metasedi-ments in the neighboring schist unit show much higher Li/B ratic
(0.36-1.99). Yoshida et al. (2011) pointed out that Li/B ratio of dehydrated fluids was also con-trolled by the chemical composi-
tion of the host rock.

Raman spectroscopy and microthermometry clearly suggest that all samples applied CL technique contain fluids trapped
multi-stages, covering from prograde, peak and/or retrograde stages. However, some CL fluids obtained from quartz veins most
free from post-peak deformation in the Besshi area have high Li/B ratio, which is almost identical with eclogite facies dehydrated
fluids obtained from meta-serpentinite in Liguria and Betic Cordillera (Scambelluri et al. 2004). These facts suggest that Li/B
ratio of dehydrated fluid has a potential for the indicator of the dehydration depth after considering some controlling factors.
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Fluid infiltration and change in mass transfer during the exhumation of Sanbagawa meta

morphic belt, Japan
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Introduction: Individual parcel of regional metamorphic rock records physico-chemical conditions such as P-T path, mass
transfer and deformation with the Lagrangian specification. On the other hand, a metamorphic belt as an ensemble of such parc
may provide a large-scale flow field of energy (e.g., temperature, entropy) and mass (including both solid and fluid phases witl
elements and isotopes) with the Eulerian specification. However, there are so far few models that integrate all the variables statt
above. Phase petrology provides mostly the intensive variables (e.g., P-T path), whereas geochemistry provides mostly the e
tensive variables (time-integrated mass transfer), and these two have been treated separately. Here we combine phase petrol
and geochemistry from a scale of mineral grain, and solve them under a simultaneous and consistent set of thermodynamic al
mass balance equation. The results revealed the changes in mass transfer with changing P-T paths.

Method: The Sanbagawa metamorphic belt in Japan, the subduction-origin high-P type metamorphic belt, has been surveye
To understand the nature of fluid during rehydration, we analyzed basic rocks that record retrograde reactions. Major and trac
element compositions of each mineral, and bulk rock chemistry have been analyzed with EPMA, LA-ICP-MS, XRF and ICP-
MS, respectively. Retrograde P-T path have been obtained by applying the Gigthed (e.g. Spear, 1993; Okamoto&Toriumi,
2001) to amphiboles and garnets.

Trace element budget along a specific P-T path were calculated by equating differential mass balance equation for major ar
trace elements as follows;

Xf/uz'd de/zzid = Sum(%olz’d Xsolz'(l) + Sum()galz'd dMsolz'(l’)

where X and M denote compositions and modes of minerals dXdand dM represent their changes along a specific P-

T change X.osia, Msoria, dMsoi:4 fOr zoned minerals (amphibole and/or garnet) afl,;; were derived from the results of
Gibbs method, X-ray map and fluid/mineral partition coefficients, respectively. Thus, the unknowns are dMs, and the equations
are solved for them. As a result, the mass transfer during a specific P-T changg,; @M,....) can be specified.

Furthermore, trace element budget during rehydration reactions were also constrained based on proportionality of bulk fluid
mobile element composition with 40 (LOI (loss on ignition)). Based on a simple model that accounts for heterogeneity of
protolith composition and devolatilization by dehydration reaction, the fluid composition during rehydration was estimated.

Results and Discussion:The P-T path obtained from the least rehydrated sample records the P-T path from 15kt@itdb50
11kbar 600C, which corresponds to the exhumation just after the peak pressure condition. The mass balance analysis reveale
that it was a dehydration reaction and Y and Cs increased whereas Ba decreased during this P-T path. No significant change w
observed for Rb, Pb and Sr.

It is revealed that fluid mobile elements such as LIL elements, Sr and Pb are mostly proportional to LOI (loss on ignition).
LOI and extent of rehydration are proportional in the Sanbagawa belt (Okamoto&Toriumi, 2005), thus the observed enrichmen
of LILE and Pb are interpreted to be associated with rehydration (from 11kb&Ca@03kbar 400C). The Sr isotope ratios
of the basic shists also increase with LOI, implying that the differences in bulk rock chemistry are due to an addition and/or
reaction with external source of fluids with hi§iSrF6Sr. The estimated fluid composition is similar to calculated compositions
of slab-derived fluids (Nakamura et al., 2008).

Comparing the results of (1) the mass balance analysis with early part of exhumation P-T path and (2) bulk composition anal
ysis reveals that the mode of mass transfer changed from Y and Cs enrichment with Ba depletion, to LILE (Li, K, Rb, Cs, Sr, Ba)
and Pb enrichment, associated with the change in P-T path.

goooob:ob,00obb,0goo,boogo,bbbooo,bboo
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Isotope and Boron of Quaternary lava in Central Sunda arc, Indonesia: an assessment
slab influence to mantle wedge
Isotope and Boron of Quaternary lava in Central Sunda arc, Indonesia: an assessment
slab influence to mantle wedge
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We estimated contribution of slab-derived fluid of the arc mantle beneath Central Sunda Arc (CSA) in order to better under-
stand the subduction processes. Sunda arc, a part of Pacific ring of fire, extends from Sumatera to Flores. Magmatism bene:
Sunda arc is associated with subduction process. CSA is represented by a series of Quaternary volcanoes from fore arc towz
back arc, consisting of Merapi, Merbabu, Telomoyo, Ungaran and Muria. We analyzed samples from these volcanoes by usin
X-Ray Fluorescence, Prompt Gamma-Ray and Instrumental Neutron Activation Analysis. Representative samples were also a
alyzed by Thermal lonization Mass Spectrometer to obta81£Sr and'43Nd/'**Nd ratios.

Boron is distinctively enriched in ocean floor sediment and altered oceanic crust (AOC). Higher mobility of boron from sedi-
ment to sediment-derived fluid than that of altered oceanic crust makes distinction of fluid sources. Fluid contribution to source
mantle was estimated by applying ratio of boron and other mobile elements against HFSE. Estimation at CSA shows gener:
decreasing trend of fluid contribution toward back arc with the highest contribution observed in the middle (Telomoyo) of arc
transect, instead of the volcanic front (Merapi). This pattern is different from that estimated by Sr-Nd isotope ratios which are
sensitive to modification of mantle by sediment-derived fluid. These isotope ratios show that influence of slab smoothly decrease
from volcanic front toward back arc. Distinction between contributions from sediment-derived fluid and AOC-derived fluid was
generated by plots of B/La, Rb/La, B/Nb, Rb/Nb against those of Sr and Nd isotope ratios. These plots show that the highes
contributions of sediment occur at the volcanic front, whereas that from AOC occurs just a little behind the volcanic front. In
addition to the variability of slab-derived fluid contribution, the small variation in isotopic and Nb/Zr, Nb/Ta ratios among fore arc
volcanoes of CSA indicate little heterogeneity of the mantle source beneath them. Exception comes from the back arc volcanc
Muria, which indicates relatively enriched mantle with only a little slab influence.

00000 : Boron, Subduction, Slab fluid, Sunda arc
Keywords: Boron, Subduction, Slab fluid, Sunda arc
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Development of A Preliminary Reference Rock Model for Physical Properties of Fluid-

bearing Rocks
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Backgrounds: Recent advances in seismic tomography and magneto-telluric (MT) imaging have increased the potential fc
mapping the distribution of geological fluids (i.e., aqueous fluids and silicate melts) in the Earth’s crust and uppermost mantle
since seismic velocity is sensitive to the fluid fraction, while electrical conductivity is strongly dependent on the connectivity
of conductive fluid phases. To interpret the observed physical properties into the nature of the fluid, their correlation with the
microstructure of fluid-bearing rocks is essential.

Sources of uncertainty: The seismic wave velocities are dependent on temperature and lithology, i.e., the phase and soli
solution compositions of the major minerals composing the rocks, besides on the fluid fraction. Especially in the middle and
lower continental crusts, there is often considerable uncertainty regarding the lithology and temperature. Therefore, when th
lithological and thermal structures are not well constrained, the uncertainties of the estimation of fluid distribution becomes
large. On the other hand, the electrical conductivity is less dependent on the mineral compositions and phases, compared
the large contrast between those of silicate minerals and fluid phases. Although experimental data of electrical conductivity o
minerals and fluids at elevated pressure and temperature are still insufficient, MT observations provide important constrains o
the fluid distribution in the crust and mantle.

Scale resolutions of the geophysical imaging and length scale of geological heterogeneity: The observed seismic velocity is &
average value typically in a km scale. Space resolution of the MT imaging is a few to tens of km, dependent on the depth. Giver
the high electrical conductivity in the middle to lower crusts of active convergent margins, interconnection of the fluid phases
should be established in these km scales.

Role of heterogeneity: Since the dihedral angles between aqueous fluids and minerals in crustal conditions are general
larger than 60 degree, large fluid fraction is required for the fluid interconnection. The saline components in the fluids decreas
the dihedral angle, but carbon dioxide increases, counteracting with each other. The veins and cracks can increase the flu
connectivity locally and anisotropically, but their individual length scale is much smaller than the imaging resolution. There are
several other mechanisms to produce small scale heterogeneity or fabrics of the fluid distribution, but they may not responsibl
for the pervasive fluid interconnection in a km scale. Therefore, grain-scale fluid interconnection is still the first hypothesis to
be tested. The relation between the volume fraction and connectivity of the pore fluids should be quantitatively understood fo
major crustal rocks.

The PROM project: In this context, we have reviewed and compiled the data of seismic velocities, electrical conductivities,
and dihedral angles and other microstructural factors that determine the grain-scale fluid distribution for the rocks of crust anc
uppermost mantle. Although lack of the physical property data at elevated pressure and temperatures does not allow us to devel
a comprehensive data base, a possible data set composed of some major rock types and their physical properties as a functiol
fluid fraction can be presented as a preliminary reference model for the crustal rocks.

gogob:obooa,ubbob,o0on
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Shear wave polarization anisotropy induced by C-type olivine LPO and fluid distribution

beneath southern Kyushu
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Deep aqueous fluids from subducted slab affect volcanic activity and seismicity in the subduction zone. (e.g., Schmidt anc
Poli, 1998) To reveal the chemistry of slab-derived fluids is crucial for understanding the material circulation in subduction
zones, but as yet it is very difficult to experimentally constrain the chemical composition of these fluids. Diamond-trap experi-
ments in combination with LA-ICP-MS analyses of frozen samples have been used to analyze chemical compositions of aqueot
fluids in equilibrium with complex mineral assemblages (e.g., Kessel et al., 2004). However, in order to accurately determine
fluid compositions experiments also need to be designed to account for modification of the fluid during quenching. Synthetic
fluid inclusions trapped during high-pressure experiments can keep the composition of the fluids produced at run conditions. W
have developed a method to trap fluids liberated during decomposition of hydrous and carbonate minerals as fluid inclusions in
quartz crystal.

The synthetic fluid inclusion tech-nique (Sterner and Bodnar, 1984) was employed in this study. Synthetic fluid inclusions
were formed in synthetic quartz provided by Nihon Dempa Kogyo Co., LTD. Quartz single crystals were cut into about 1-2mm
size, heated to 450 C, and then quenched in cold distilled water to make cracks within it. After drying in a vacuum oven at 150 C
overnight, the quartz crystals with cracks were rapped in a piece of Pt foil (2.5um-thick) and sealed in Au or Pt capsules with vari-
ous mineral assemblages, such as Mg(OH)2, CaCO3+Si02, CaC0O3+SiO2+H20 and mMgCO3Mg(OH)2nH20+SiO02+Mg(OH):
The capsule was placed in a solid-media piston-cylinder apparatus and kept at the pressure range 0.5-1 GPa and at the tempe
ture range 800-1100 C for 3-192 hours.

After quenching, thin sections (200-500um-thick) were prepared to examine with an optical microscope, Raman spectroscop
and microthermometry. The analyses for microthermometry were performed by referring Diamond (2001) and using the com:
puter program Loner AP (e.g., Bakker, 2009).

Fluids liberated from Mg(OH)2 were successfully trapped as fluid inclusions in all experiments. Microthermometry for a fluid
inclusion in the sample synthesized at 800 C and 1 GPa for 3 hours showed the homogenization temperature of 251 C, mol;
volume of 22.8 cm3/mol. However, the calculated isochore shows that the temperature calculated for 1 GPa was 961 C, whic
was different from the run condition.

Fluid inclusions were not observed in experiments with CaCO3+SiO2, whereas were successfully synthesized in experiment
with CaCO3+SiO2+H20. The size and amount of fluid inclusions in these samples were smaller than those in the experiment
with Mg(OH)2. Raman spectra showed the peaks of CO2 but the broad peaks of H20 were not observed clearly.

Fluids liberated from mMgCO3Mg(OH)2nH20+SiO02+ Mg(OH)2 were successfully trapped as fluid inclusions in all experi-
ments. Raman spectra showed that the fluid inclusions in these samples were composed of H20 and CO2. Microthermometry f
the three fluid inclusions in the sample synthesized at 850 C and 1GPa for 18 hours showed that the homogenization temperatut
from vapor-liquid carbon phase to liquid carbon phase were 24-29.5 C and total homogenization temperatures were 255-269 (
yielding molar volumes of 24.2-26.3 cm3/mol and total mole fractions CO2 of 12-18 mol%. The calculated isochores give 910-
1033 C at 1GPa, which had wide distribution.

In the experiments of anhydrous systems, liberated fluid could not be trapped during crack healing or perhaps crack healin
did not occur in the experimental conditions in present study. The tem-peratures estimated from microthermometry were differen
from run conditions.

To interpret the condition that fluid inclu-sions are produced, it is needed to figure out the reason of this discrepancy by more
analyses with precise ob-servations of occurrence.

Keywords: synthetic fluid inclusion, hydrous mineral, carbonte mineral, piston-cylinder
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While plenty of three-dimensional (3-D) seismic tomographic images has been revealed (e.g. Zhao et al., 1992; Nakajima €
al., 2001), only a few 3-D electrical conductivity distribution model has been proposed in terms of wedge mantle in subduction
zones (e.g. Patro et al., 2007). Introducing the state-of-the-art mobile magnetotelluric (MT) observation systems (LEMI-417 anc
NIMS), we have acquired MT data at Tohoku district, northeastern Japan for the aim of 3-D electrical conductivity distribution
in the wedge mantle. Typical observation duration are three months at each site, and MT response functions from 10 to 2000
seconds in period have succesfully collected with fine quality. The site location is arranged with ca. 20 km interval. The MT
phase response functions at many sites show over 90 degrees over 5000 seconds and suggest that 3-D distribution beneath
area.

Simple checker board resolution tests have been performed to estimate resolution. Regular cubes with 40 km on side and :
ohm-m in conductivity embedded in 1000 ohm-m matrix were clearly recovered down to 120 km in depth using the synthetic
data, while those with 20 km on side were not recovered clearly.

We carried out the three-dimensional inversion analysis with WSINV3DMT code (Siripuvaraporn et al., 2005). Although the
inversion process is still on the way and the conversion is not enough, the east-west profile (acrsss the Japan Arc) of the pr
liminary result shows that conductive region appears at about 120 km in depth beneath back-arc region and elongates oblique
towards the volcanic front. The north-south profile (along the Japan Arc) shows the vertical conductive and resistive columns
appears alternatively. That basic images are well consisted with the seismic tomographic model (Nakajima et al., 2001), provide
that conductive and low velocity zone should corresponds with each other. Obtained the final 3-D model, our final destination is
to estimate the mantle geotherm and fluid distributions in the wedge mantle using seismic tomographic and electrical conductiv
ity images.
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Numerical analyses of water content and melting regimes in the NE Japan arc
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Melting and seismic structure beneath the northeast

Japan arc considering upon the uncertainties ldontent

is modeled to estimate the relation between melting region
and H,O content, and restrict water content distributed in
mantle wedge. This model results show that increasing water
content, a weak melting starts to occur beyonghg

= 0.07 wt%, and the calculated P-wave and S-wave velocity
structures betweengo = 0.10 wt% and 0.40 wt% can

explain tomographic low velocity zones. The distribution

of melt production rate (g0 = 0.15 wt%) shows

that all three mechanism (Flux, decompression, and compression
melting) are necessary to explain volcanic activity

at back arc, volcanic front, and intermediate region in the
Northeast Japan arc. In the case gfs = 0.15-0.34 wt%,

the model results of volcanic eruption rate can explain observed
across-arc features in terms of relative intensities (i.e.,

spatial location and pattern). Considering into the comparison
with tomographic data, melting mechanism, and the
comparison with volcanic eruption data, this model results

for Cy20 = 0.15-0.34 wt% can explain volcanic activity in

the Northeast Japan arc.
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