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There are accumulating evidences indicating that geofluids in subduction zones play important roles in various phenomen:s
such as seismic and magmatic activities, crustal deformation, metamorphism, evolution of continental crust, and global materic
differentiation. However, in situ distribution of geofluids within the crust and the mantle, or even their presence, has not been
identified with sufficient resolution, hence their roles in the various phenomena mentioned above remain unclear.

Low seismic velocities and/or a high electrical conductivity have conventionally been regarded as diagnostic features for pres
ence of geofluids (e.g., Nakajima and Hasegawa, 2003). Overlapping thermal, compositional and textural variations blur the
features specific to geofluids, and the number of unknown parameters apparently exceeds the number of observed variables (e
Watanabe, 2005). Therefore, introducing a priori information and models (e.g., thermal and petrological structures) into the anal
ysis (i.e., deducing phase, fraction, geometry [represented by, e.g., aspect ratio] and their spatial distribution of geofluids base
on the seismic velocity and electrical conductivity) is necessary. In addition, some key variable or parameter could be sensitivt
enough to constrain a parameter for geofluids beyond the background variations, eliminating uncertainties introduced by a priol
information and models. In this paper, we discuss both aspects, i.e., (i) integration of available information, and (ii) key variables
or parameters sensitive to geofluids.

In order to quantitatively identify the spatial distribution of geofluids, we combine (1) observed seismic velocity structure,
(2) observed electrical conductivity structure, (3) petrological model, and (4) thermal model, for areas with well-resolved to-
mography of both seismic velocity and electrical conductivity. The models of (3) and (4) correspond to the point (i) above.
Concerning the point (ii), we focus on the contrast between (1) and (2): for a typical case, distribution of low velocity regions
coincide well with that of highly conductive regions (e.g., those beneath the northern Miyagi Prefecture area [Mitsuhata et al.,
2001; Nakajima and Hasegawa, 2003]), associated with a few percent decrease in the seismic velocity and two to four orders
magnitude increase in the electrical conductivity. Inspection of all the plausible factors strongly suggests that the huge contra:
in amplitude between the seismic velocity and the electrical conductivity may be resolved only when a variation of fluid fraction
affects linearly the seismic velocity and nonlinearly the electrical conductivity.

This differential response may arise from the fact that the seismic velocity is approximately a linear function of fluid fraction
(Takei, 2002) and is insensitive to the connectivity, whereas the electrical conductivity is sensitive to the connectivity. If the
connectivity of fluid increases with its volume fraction, this causes a nonlinear increase of electrical conductivity with the fluid
fraction. We thus think that the relationship between connectivity and fluid fraction is a key to interpret the observed seismic
velocity and electrical conductivity. Deciphering this relationship, being combined with thermal and petrological models, could
be a useful and robust approach to map geofluid distribution.
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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. Nakamu
et al. (2008) revealed that the slab-fluids derived from two subducted plates (the Pacific plate and the Philippine Sea plate
contribute largely to the genesis of arc magmas in the Central Japan. Here we focus on hydrothermal deposits (vein-type ar
skarn-type) in the Japanese island arc. Hydrothermal fluids that formed sulphide mineral (galena, pyrite, chalcopyrite, sphalerit
etc.) deposits are generally considered to have been derived from magmatic and/or meteoric waters based on H, C, O, and S i
topes in the deposit materials. However, ore fluids may be directly derived from deep fluids. We report Pb isotopic compositions
of hydrothermal deposits in the Central Japan and discuss about the origin of ore fluids.
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Subduction volcanism is generally considered to form a 'subduction barrier’ that efficiently recycles volatile components
contained in subducted slabs back to the Earth’s surface (Staudacher and Allegre, 1988, Earth Planet. Sci. Lett. 89, 173-18:
Nevertheless, subduction of sediment and seawater-dominated pore fluids to the deep mantle has been proposed to account
heavy noble gas (Ar, Kr and Xe) non-radiogenic elemental abundance and isotopic pattern of the convecting mantle (Hollan
and Ballentine, 2006, Nature 441, 186-191). To verify whether and how subduction fluids preserve a seawater signature, we ha
determined noble gas and halogen compositions of the Higashi-akaishi peridotite and Western Iratsu and Seba eclogite bodi
in the Sanbagawa metamorphic belt, southwest Japan, in which relicts of slab-derived water are contained as hydrous minet
inclusions in wedge mantle rocks exhumed from depths in excess of 100 km (Mizukami et al., 2004, Nature 427, 432-436) anc
aqueous fluid inclusions in associated slab-derived eclogites and quartz veins/lenses (Endo et al., 2009, J. Metamorphic Geol. ~
371-384; Endo, 2010, Isl. Arc 19, 313-335; Hirajima et al., 2010, Geophys. Res. Abst. 12, EGU2010-6343).

The striking similarities of the observed noble gas and halogen compositions of the Higashi-akaishi peridotite with marine
pore fluids (Sumino et al., 2010, Earth Planet. Sci. Lett. 294, 163-172) challenge a popular concept, in which the water flux intc
the mantle wedge is only by hydrous minerals in altered oceanic crust and sediment (e.g., Schmidt and Poli, 1998, Earth Plane
Sci. Lett. 163, 361-379). The Western Iratsu eclogite also exhibits non-radiogenic noble gas and halogen elemental ratios we
explained by a mixing between seawater-derived and sedimentary components. These results indicate that subduction and clos
system retention of marine pore fluid occurs up to depths of at least 100 km. Two mechanisms of subduction of unfractionate
pore fluid-derived noble gas and halogens are proposed: one is that a portion of pore-fluid in sediments and/or crust subducts
a depth deeper than the overlying crust and is liberated and incorporated into grain boundaries of the mantle peridotite that |
dragged down by flow in the mantle along with the downgoing slab. The other is that hydrated lithospheric mantle, resulting from
penetration of pore-fluid along bending-related faulting of the oceanic plate entering subduction zones, preserves unfractionate
noble gases and halogens of pore-fluid origin and transports them to the deep mantle.

The subducted halogen and noble gas compositions are clearly distinct from those of arc volcanic gases. This implies that tt
subduction-related metamorphic rocks of the Sanbagawa belt appear to have frozen-in and preserved a previously unseen par
the deep water recycling process whereby noble gases and halogens (and probably other volatiles) are injected into the wed
mantle just above the subducting slab, requiring a reassessment of the dominant transport mechanism and source of water
subduction zones. A small proportion of marine pore fluid, preserved in the downgoing hydrous peridotite and/or eclogite, car
account for the heavy noble gas composition observed in the convecting mantle.
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Recent development of seismic tomography enables us to image the detailed velocity structure in the mantle wedge benea
the Japanese islands (e.g. Nakajima et al., 2001). Nakajima et al. (2005) clarified the variations of porosity and pore geometr
from the f reduction degree of Vp and Vs data sets in the mantle wedge of the NE Japan by using the unified formulation of
the effect of fluid phase on the seismic velocity. However, it is difficult to image the spatial distributions of porosity and pore
geometry because seismic velocity data always have error. In this study, we try to image the porosity and pore geometry by usin
the Markov random field model, which is a type of Bayesian stochastic method that is often applied to image analysis. The spatic
continuity of porosity and pore geometry is incorporated by Gaussian Markov Chains as prior probabilities in order to apply the
MRF model to our problem. The most probable estimation can be obtained by maximizing the posterior probability of the fluid
distribution given the observed velocity structures. In the present study, the steepest descent method was implemented in order
maximize the posterior probability using the Markov chain Monte Carlo (MCMC) algorithm. First, synthetic inversion tests are
conducted in order to investigate the effectiveness and validity of the proposed model. Then, we apply the model to the nature
data sets of the seismic velocity structures in the mantle wedge (Matsubara et al. 2008), by assuming the physical properties otf
than porosity and pore geometry (i.e. temperature and type of fluid) are given. Finally, we discuss the validity of the assumptior
and our model.
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We have developed the Arc Basalt Simulator version 3 (ABS3), a quantitative calculator to examine the mass balance o
(1) slab-dehydration and melting, and (2) slab fluid/melt-fluxed mantle melting, and to quantitatively evaluate magma genesis
beneath arcs. Calculation results from the ABS3 model suggest that element re-distribution between the subducted slab and sl
derived liquid controls distinctive trace element signatures found in arc magmas and crust. The slab liquid is derived from various
mixtures of fluids and melts from sediment and altered oceanic crust, dependent on the thermal structure of the subducted sle
Slab fluids are mostly generated by slab-dehydration to form the volcanic front (VF) magmas with slab P-T conditions around
3 GPa/ 750(C), whereas slab may melt at 3-6 GP&30(C) contributing either to the VF or to rear arc (RA) magmas. Com-
positions of slab fluids and melts are controlled primarily by breakdown of amphibole and lawsonite for VF and phengite for
RA slab depths in association with the residual eclogite mineral phases including garnet, clinopyroxenes, and quartz. Temper:
ture dependent partition coefficients and different partition coefficients between melt/fluid and minerals are additional controls.
Minor mineral phases such as zircon and titanite also play important roles for certain elements. The slab liquid fluxed melting
of depleted mantle wedge peridotite plays additional role to element re-distribution in subduction zone. The degree of partia
melting varies between 17-28 % (VF) and 3-22 % (RA), with a slab flux fraction of 2-4.5 % (e.g., VF fluid) to 1-1.5 % (e.g., RA
melt), and at melting depths corresponding to 1-2.5 GPa (VF) and 2.4-2.8 GPa (RA). Addition of fluid-immobile elements from
the mantle contributes 78-98 % of the magma mass and controls certain isotopes such as Nd and Hf in arc magmas. Howev:
element addition from the slab liquid modifies the liquid mobile elements/isotopes in the arc magmas significantly. The residual
peridotite composition is also altered due to modification by the slab flux addition and melt depletion. Modeled peridotite com-
positions are similar to some peridotites in supra-subduction zone ophiolites, suggesting that element re-distribution beneath ar
is complex.
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Silica is a dominant component in the Earth’s crust. Because of high solubility of silica in aqueous fluids and its dependency
on P-T conditions, dissolution and precipitation processes of silica minerals play significant roles on the spatial and tempora
distributions of fluids and rock strength in the crusts. An ubiqutious occurrence of quartz veins in the vicinity of seismogenic
zones implies the importance of the sealing of fractures by quartz on the earthquake cycle.

In spite of the importance of the kinetics of silica precipitation, the complete expression of the rate equation has not beer
determined, except for precipitation rates on surface reactions (Rimstidt & Barnes, 1980). The difficulty in the estimates of the
precipitation rate is arisen from the following reasons. First, although quartz is the most stable silica minerals in the crust, cristo
balite and amorphous silica occur in the geothermal areas (Alekseyev et al., 2009). Second, precipitation of silica minerals occu
not only on quartz surfaces but also via nucleation processes in fluids. Third, trace elements incléitjmggAland K in so-
lutions affect on the species and kinetics during silica precipitation (Okamoto et al., 2010). Feldspars are dominant constituent
of the crust, and thus the effects of these minor components are crucial for considering the silica precipitation in the crust.

In this study, we conducted the hydrothermal flow-through experiments to investigate the overall precipitation rate of silica
minerals and the effects of Al in the solutions under crustal conditions (430 C and 31 MPa). The experimental apparatus is simila
to that in Okamoto et al. (2010). For precipitation of silica minerals, we used a blank vessel that does not include any rock/minera
substrates. The Si-supersaturated solutions (300-350 ppm, C/Ceq = 3-3.5) were prepared by dissolution of quartz at 350 ?C, a
the concentration of Al in the input solution was controlled by dissolution of albite or granite with different temperatures. The
Al and Na (and K in the case of granite) included in the input solutions from 0 to 7 ppm, and the atomic ratio of Al and Na were
unity, that is same as the stoichiometry of albite.

The experiments in pure Si solution revealed that the precipitation via nucleation in fluids was approximated as the first-orde
reaction that is the same as the precipitation on the pre-existing quartz surfaces. Activation energy of precipitation of silica miner
als from the solution was estimated to be 39 kJ/mol. In solutions in absence of Al, amorphous silica precipitated. With increasing
Al and Na contents in the solutions, the dominant silica mineral systematically changes from amorphous silica, cristobalite tc
quartz. An important observation is that the logarithmic precipitation rate increased linearly with increasing the Al concentration.
Combining these results and the surface reaction rate obtained in the previous study, we obtain the empirical full expression ¢
the rate equation on the silica precipitation that is a function of the degree of supersaturation, temperature, pre-existing quar
surface area, water volume, and Al concentration. One of the implications of this rate equation is that dominant precipitation
mechanism changes from surface growth on quartz to precipitation via nucleation, with increasing fracture aperture or decrea:
ing quartz mode in the wall rock in the crust. This is consistent with the observations of natural quartz veins. We will discuss the
spatial distribution of silica precipitation and its relationship to the fluid flow in the crusts.

References: Rimstidt, J. D. and Barnes, H. D., 1980, Geochim. Cosmochim. Acta., 44, 1683-1699.; Alekseyev, V. A., Medvede\
L. S. and Starshinova, N. P., 2009, Geochem. Int., 47, 731-735.; Okamoto A., Saishu H., Hirano N. and Tsuchiya N., 2010
Geochim. Cosmochim. Acta., 74, 3692-3706.
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Two primary basalt magmas from NW Rota-1 volcano, Mariana arc, and its heteroge-

neous mantle diapir
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Primitive basalts are rarely found in arcs. The active NW Rota-1 volcano in the Mariana arc has erupted near-primitive lavas
which we have sampled with ROV Hyperdolphin (HPD). Samples from the summit (HPD480) and eastern flank (HPD488) in-
clude 17 magnesian basalts (51-52 wt % SiO2) having 7.5-9.5 wt % MgO and Mg# of 61-67, indicating little fractionation.
Olivine phenocrysts are as magnesian as F093 which contain 0.4 wt % NiO; Cr/(Cr+Al) of spinels are mostly 0.5-0.8, indicating
equilibrium with depleted mantle. There are three petrographic groups, based on phenocryst populations: 1) cpx-olivine basa
(COB); 2) plagioclase-olivine basalt (POB); and 3) porphyritic basalt. Geochemical characteristics suggest that POBs forme
from lower degrees of mantle melting, or that the COB mantle source was more depleted. On the other hand, they also sugge
that COB has a greater subduction component than POB. The calculated primary basaltic magmas of NW Rota-1 volcano (pr
mary POB and COB magmas) indicate segregation pressures of 1.5- 2 GPa (50-65 km deep). These magmas were formed
15-25 % melting of mantle peridotite having Mg# "89.5. These two basalt magmatypes are similar to those found for Sumisu anc
Torishima volcanoes in the Izu-Bonin arc, with COB representing wetter and POB representing drier magmas, where subductio
zone-derived melt components are coupled with the water contents. Hydration and partial melting along subducting slabs ca
trigger Rayleigh-Taylor-like instabilities. Deep subduction components, derived from melting of subducting sediments, play an
important role in the generation of NW Rota-1 magmas. Thus, the sediment melting in the underlying slab could have triggerec
partial melting of hydrous mantle and mantle diapir formation. Moreover, sediment melts may have mixed heterogeneously witt
hydrous peridotite, which resulted in a mantle diapir consisting of two parts, one poor and another rich in sediment melt.
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Petrological characteristics of the Finero Phlogopite-Peridotite Massif, Italy
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Pressure and temperature dependence of 13C diamond Raman shift determined in-situ

1.27 GPa and 800 degree C
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The pressure- and temperature-dependent Raman shift of syntt@titiamond was determined in-situ at temperatures to
800 degree C and at pressures to 1.27 GPa. In-situ experiments were conducted using an Ir-gasketed, externally-heated diam:
anvil cell (HDAC) fitted to confocal micro-Raman spectrometer. The pressure dependence of the Raman shift was calibrated t
the equation-of-state of pure;® (IAPWS-95, Wagner and Pruss, J. Phys. Chem. 31, 2002) with a piece bfGhgiamond
aggregate (99% pure) and distilled®lloaded in the sample chamber of the HDAC. Temperature was controlled to plus-minus 1
degree C with chromel-alumel thermocouples in contact with the anvils near the sample chamber. To ensure the highest precisit
of the 13C diamond Raman shift, the emission of the 585 nm Ne line was recorded simultaneously as reference. The in-sitt
experiments were repeated along four different isochore paths to cover a wide coverage of pressures at high temperatures (0.
to 1.27 GPa at 800 degree C). No carbon-bearing species were detected yOtffieits, which means that the 13C diamond
does not react with D and the diamond anvils as well during these high temperature and pressure measurements.

Multiple regression analysis demonstrated that the pressure and temperature dependené€ afisineond Raman shift can
be described by a simple quadratic linear form: v (P, T) - v (0.1, 25) = -1.065 (plus-minus 0.044¥ X +0..769 (plus-minus
0.046) x 10°° T2 + 2.707 (plus-minus 0.249) x 18 P, where v (0.1, 25) is the Raman shift at ambient condition (1287 §nT
is temperature in degree C and P is pressure in MPa. The average error in the pressure determination with this form is estimat
to be plus-minus 0.11 GPa. The pressure derivative and the temperature derivative are both consistent with those of Bassett (Mi
eral Spectroscopy, 1996) and Schiferl et al. (J. Appl. Phys. 82, 1997), within the uncertainties in the regression analysis. In thos
previous studies, the pressure dependence was measured at ambient temperature, and the temperature dependence was sepe
measured at ambient pressure. The present result indicates that the pressure and temperature cross derivatives might be pre
but are negligibly small over the pressure and temperature conditions investigated.

goooo:gogooboo, b0, jogoob,0ooooooon
Keywords: diamond, H20 fluid, Raman shift, in-situ observation



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
SCG060-14 0 0:302 O00O:50 250 12:00-12:15

000000000 D0oOo0oooDpoooooog
Chemical compositions of hydrothermal fluids derive from a shallow emplacement gran-

ite body in Tsushima, Japan.
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Progress of hydration in olivine-H20 and orthopyroxene-H20 systems at Psat
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Hydration of ultramafic rocks (sperpentinization) commonly occurs in mid-ocean ridges, and the extent and distribution of
hydrated mantle plays an important role on the global circulation of H20 fluids. Although there have been several experimenta
studies on serpentinization (e.g., Martin and Fyfe, 1970; Seyfried et al.,2003), these studies focused only on the H20 content i
the products or solution chemistries. Therefore, fundamental kinetics and mechanism of serpentinization is still poorly under-
stood. In this study, we conducted hydrothermal experiments on serpentinization to clarify the relationship between the temporz
evolution of solution chemistry, progress of hydration reaction and textural developments.

The starting materials were powders of olivine (F090, Fal0) or orthopyroxene (En65, Fs35) with si@el5mm. The
powders and the distilled water were set in the batch type vessel (8.8 cm3) made of the stainless steel with water/rock ratio of 1.
The temperatures were 250 degreeC at the lig-vap saturation curve. The duration was up to 1008 hours. After the experiments, t
solid samples were dried at 90 degreeC for one day, and then were analyzed by X-ray diffractometry and Thermogravimetry. Th
morphology and cross sections of the products were observed by Scanning electron microscope. The solutions were analyzed
ICP-Mass Spectrometry. The pH values of the solution after the experiments were 7.678.5 at room temperature. In both systen
hydration reactions proceeded, but show quite different features in the products and solutions. In the Opx?H20 experiment:
chlorite formed on the surfaces of opx grains. The Si concentration increased with time toward 193.8 ppm, whereas the concet
tration of Mg was 3.42 ppm. The total H20 content was less th@7 wt.% even at 1008 h. The formation of chlorite is different
from the common occurrence of talc after orthopyroxene in natural peridotites. The reason is not clear, but one possibility is tha
higher Fe content in opx used in this study than that in the oceanic peridotites 88h In the OI-H20 experiments, the prod-
ucts were composed of serpentine, magnetite with or without brucite. The H20O content of the samples increased with time, an
reached 3.9 wt.% in 1008h. According to the solution chemistry, the progress of serpentinization is divided into three stages
The concentrations of Si and Mg in solutions increased toward 3.66 and 20.54 ppm, respectively (stage 1), and then decreas
drastically toward 0.29 ppm and 0.28 ppm at 504 hours, respectively (stage 2). After 504 h, the solution chemistry was nearly
stable (stage 3). Accompanying with the change in the solution chemistry, the products varied as follows: After 336 hours (stag
2 and 3), brucite started to form at the contact with olivine within serpentine rims. Also, only lizardite occurs at stage 1 and 2,
whereas chrysotile formed with lizardite. According to activity diagram in Mg-Si-O-H system, the solutions at stage 1 and 2
corresponds to the stability filed of serpentine, and a drop in Si concentration indicates the shift from the serpentine stability fielc
to serpentine+brucite stability filed, that is consistent with the change of the products. These results suggest that serpentinizatic
after olivine is not always simple as Ol+H20=Serp+Br, but the reactions evolve with time. In common peridotites, Ol and Opx
coexisted, and hydrothermal alteration occurs heterogeneously. Our experimental results indicate that olivine-H20 and opx-H2(
system show a quite different fluid compositions (Si and Mg) and different rate of hydration. We will conduct further experiments
with OlI+Opx+H20 systems, and discuss how hydroration proceed in the oceanic seafloors.

References Janecky. D. R and Seyfried. W. E., (1986). Geochim Cosmochim.Act 50,1357-1378 Matrtin. B and Fyfe. W. S.,
(1970). Che Geol 6, 185-202 Allen. D. E and Seyfried.W. E, Jr., (2002). Geochim Cosmochim. Act 67, 1531-1542

o0000:00000,000,00000
Keywords: ultrabasic rock, serpentine, subduction zone



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
JU““’“
SCG060-16 0 0:302 O00O:50 250 12:30-12:45

0000000000000 0DoOoooooooooooon
Dehydration kinetics of Antigorite by in situ high-temperature IR microspectroscopy
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Thermal plume in porous media as revealed by streaming potential
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Fluid flow through porous media is a fundamental process to control fluid flow through the crust and the mantle. It has beer
extensively investigated for long time both in experimental and theoretical approaches but because of experimental limitation:
fluid dynamical approach has not been conducted enough in laboratory experiments. The main limitation comes from non
transparency of experimental cell, which is composed of solid framework and fluid in the pore space. Non-transparency of
solid medium as well as density mismatch make optical investigation through the working cell difficult. Recently nondestructive
tomographic methods such as NMR imaging are applied to derive flow filed but it requires large experimental facility and lots
of cost. In this presentation we report a trial in combining streaming potential and temperatures to estimate flow field in porous
media.

Streaming potential,sometimes called as flow potential occurs when fluid flows through porous/granular material which has
ion exchanges with flowing fluid. In the experimental cell of the size of 8x8x20 cm glass beads of homogeneous grain size (0.3
to 4 mm in diameter) are packed and NaCl aqueous solution is used as a working fluid. At the base of the cell we put a smal
heater(5x3x1 mm) as a localized heat source. Pt electrodes are inserted at several vertical positions above the heater along
center line to measure the induced potential by heating. Temperatures are measured by thermocouples along horizontal line 1¢
above the heater and along the vertical centerline.

We measured temporal variations of potential and temperature upon heating with constant power supply to the heater. Sy
tematic variations in the potential were obtained:after small decrease at the initiation large positive increase was observed(tt
potential signal is measured from the lowest electrode closed to the heater). The amplitude of the initial decrease seems not
depend on the applied power while the succeeding large increase is linearly proportional to the power.

We made numerical simulations to compare both potential and temperature in the corresponding geometry and similar sit
ations as the experiment. We obtained similar behavior which can be interpreted as thermal plume rising above the heater |
porous media. Different from laminar thermal plume formulated by Batchelor rising velocity of plume seems to depend linearly
on the applied power. This confirms average field formulation of Darcy flow is effective in this permeability range.

Keywords: thermal plume, permeable flow, porous media, streaming potential
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Structure around Philippine Sea slab beneath Kii Peninsula inferred from receiver func:

tion analysis

0000 0D0D0O02%000003%00002%0000%Y40000Y00000¢
Takuo Shibutarti*, Taishi Fukuf, Yoichiro Nakagaw?d, Kazuro Hirahard Setsuro Nakalg Kazuhiro Nishimurd, Masayo
Sawada

l0ooooo,20000,300000
IDPRI, Kyoto Univ,2Science, Kyoto UniviHitachi Ltd

o0 oooo

0000000000000 0000000000000000000000 30040kmO000O00O0O0O0O0O
0000000000 0dCObara, 2002000000, 2004; Obaraand Hirose, 2006 0 D 0 0000000000000
DDDIZIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDVP/VSDDDDDDDDDDDDDD
O00O000D02007;Uenoetal,, 20 0 0000000000000 OODOO0O0O0O0OODOOODOOOOOOOOO
0 3Hef*He O O O O O Sano and Wakita, 1985; Wakita and Sano, IS8 00 0000000000000 O0O0O0O0O
0000000 3040kmOO0000000D0O0O0O000O0O0ODOO00O00OO0O0OO00OO0OOO0DOOOOODOOOOO0OO0OO
oooooooogon

0000000000000 000000000000000000000000000200400000000000
000000000000 s5kmOOO0OO0OO0OO0OO0000D0ODOO0O000O0DODODO0000DDODOOO00O0OO0DODOO
000000000 00sOo000ooooooooobooboooooboooooboooozo00boboOO0o0o0oonn
000000000000 00000- 000000 300000000000 000000o0ooooo0ooOoonag
000000000000000000000 2000000000000 30000000000000000O0O00
0000000000000 000000000d000o000o00o0o00ooo0ooo0o0oooOooooOooooon
go0oooooooooooooooood

oo0ooooooono

ooooooOoooo0oOoobO POOODOOOOOOOODOOODODOOOODOOOOODDOOODOOODO SOO
ooooooooooo pPSOODOOOODOOOODOOPSODOOOOD POOODOOOOODOOOODOOOO
goooooooboboboooooooboboboooooooooboboobooooooDobDobooooo
CO000Oo00DOoO00DO00DOoO00ooooooooooO JdvA20000000,200220000000000O
obooooooobOobooooooooobooboboooooooooboobobooooooobooboboboooon
oooooOosoooboooooooOoooooo

uboooooobooooboobo

goooooooboboooooobogobobo 4000b00ob0oboboooboobDobobbobobooboobDOoDbOon
goooooobooboboooooboooboboboooooobobobooboooobobobobobooboooDoOoD
O00O0O0o00oU0ooooooOo soo40kmbiO00oooooooooooooooOoOOOCOCCOLOLO
oood

ooooboooobooo3booooooooooooobooooboooooOobooobOboobOOooooOoboOooDDbDO
gooooooooobobooooooobooooooboooooooobobooobbOobboooDobbooDbooD
00o0o0o0o0ooooooo40kmidOoOoOoOOOODOOO0COOOOO00O00O0OUDODODODOODODDDODOODOOO
oboobOobooboobobooobOobooooooboobooboboooonoo

oboOoobooboobooboobooooobooooboooooobooobooOoboooobooOobooOooboobooboOooon
0000000 30kmOOOO0OOOOO70kmOOOO0OO0OO0OO0O0OOOOOOOOOOOOOODOOO

gooooooooboboboooooogoooooooooooooooDobDoboboob0ooobDoDbUuDb oo
gooooooooooboobooooooooooboooboooooobooooboobOooboobooDoobDboOoo
0000000000000 0O00O0000000o0O0000DOOO0ODO0O00OODUoODOOOOOOg 40kmOOQd
obooooooboboooooobooboboooooooboobOOoboobooooooobOOoboobooooooOon
obbooooobooobobooooboooooboooboobooboobooobooboobbooboOoobOOooboOooon



ogooooOoOoOOOO0OOODOOO0O0O00O00000OOODOOOOOOOOOODO OKMOOOOOOOO

goooo:bogobooboo,booboooo,ooboooobo,obooboobobo,boobboooboo,o

ggd
Keywords: Philippine Sea slab, Mantle wedge, Slab-derived fluid, Receiver function image, Linear array seismic observation

Kii Peninsula



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
SCG060-19 0 0:302 O00:50 250 14:45-15:00

0000000000 LDODO000DD 0D0000DoOooooooon _
Li isotope map of geofluid in SW Japan: Is deep-crustal fluid in fore-arc region derived

from slab?
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Spatial distribution of high- and low-frequency earthquakes among the aftershocks of the

Iwate-Miyagi Nairiku Earthquake
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Electromagnetic measurements to image geofluid in three-dimensions under NE-Jape
arc
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Fluids in the crust play an important role in volcanic processes and earthquake generation processes. Electrical resistivity is
geophysical parameter which is sensitive to the existence and connectivity of fluids. Thus, by imaging the resistivity by electrical
induction method such as magnetotellurics, we can get important information on the amount, chemical composition and transpo
properties of fluids.

We have started magnetotelluric measurements in the NE Japan using wideband (0.01s—-1000s) and long period (10s?20,00
measurements. The wideband measurements are focused around the Onikobe caldera and the surrounding regions. In 2C
Thirty magnetotelluric soundings were carried out in and around the Onikobe caldera. We have found the lower crustal conductc
with N-S strike directions and its shallower continuation to the Onikobe caldera, which has E-W directions representing the E-W
tectonic compression. In 2010, we had 30 more stations to the south of the Naruko volcano, covering 20km x 20km.

In addition to the wideband measurements, we have made long period measurements to image the upper mantle structure. \
have 32 long period stations with 20km grid spacing in order to image the upper mantle.

We will show some preliminary results on those on-going measurements.
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Electrical conductivity of fluid-bearing crustal rock under high pressure
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Comprehensive geochemical model for the melting of mantle metasomatized by slab

derived fluid
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The chemical composition of a relatively undifferentiated volcanic rock in arc

has the integrated information of the processes occurred beneath a volcano in the
mantle wedge, such as material infiltration from the subducting slab and subsequent
melting of the mantle. Here, we aim to reveal how the whole rock composition including
isotopic ratios and trace element abundances can be quantitatively explained by a series
of the relevant processes in the mantle, based on which we constrain the geochemical
cycling and thermal structure in subduction zones.

We apply a mass balance model to the Quaternary volcanic rocks of Central

Japan where the two oceanic plates obliquely subducts. The compositions of
slab-derived fluids can be estimated starting from subduction and dehydration of
oceanic crustal materials. Then the composition of fluid-metasomatized mantle,
including the amount of slab-derived fluids, is estimated based on isotopic systematics
as in Nakamura et al. (2008). The composition of subsequent product (i.e., primary arc
magma) is then predicted from that of the estimated metasomatized mantle as a
forward model. Finally, by optimizing two important parameters involved in the melting
equation (i.e., degree of melting and garnet/spinel Iherzolite ratio involved in the
melting), we have been successful to inverse these parameters based on the observed
compositions of volcanic rocks.

As aresult, the condition of magma genesis beneath the Central Japan arc is
characterized by relatively high fluid fractions, low melting degrees of melting and high
proportions of garnet lherzolite in the melting source region, compared to those of
neighboring arcs with single subducting plates. The low melting degree and high garnet
contribution may imply a low geothermal gradient and near-solidus melting over the
spinel-garnet transition depths, semi-quantitatively constraining the thermal structure
beneath Central Japan. The results are consistent with the independent numerical
modeling of the region, suggesting a cold environment due to overlapping subduction of
the Pacific and Philippine Sea plates.

In spite of the cold environment, adakitic rocks commonly occur in the

investigated region. The mass balance model of this study demonstrates that the high
fluid fraction, low melting degree of garnet Iherzolite (plus subsequent crystal
fractionation that shifts the overall abundances without modifying the characteristic
patterns such as Sr/Y ratio) may explain the adakite signature in the cold environment.
We suggest that the mass balance model is a promising approach to constrain the fluid
and melting processes as well as the mantle thermal structure in subduction zones.

goooo:goo,0obooooo,goobo,boooo,goo,0on
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