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Accessory mineral phases in deep-crustal granulites often preserve plethora of information regarding the pressure-temperatul
fluid evolution of the crust undergoing orogenesis. Their presence in different bulk compositions in granulites offer significant
inputs to reconcile thé>-T histories, as minor components present in these accessory phases may play crucial effects on the
topology of petrogenetic grids. One such minor component is fluorine which is accommodated within accessory minerals anc
hydrous minerals in metapelitic granulites of 'appropriate’ bulk compositions. Apatite is one of the common minerals that contain
fluorine. On the other hand, wagnerite is rare phosphate mineral reported from some metapelitic granulites in different regiong
granulite terranes of the world.

The Eastern Ghats Belt of India evolved in phases in response to Proterozoic orogeneses in the span of c. 1.80-0.50 Ga. T
high-temperature to ultrahigh temperature (UHT) granulites of this belt were retrogressed after emplacement to mid-crustal leve
as deduced fron®-T history. Metamorphic fluid played an important role throughout this journey and its presence is character-
ized from mineralogical, theoretical and fluid inclusion analyses. Although wagnerite was previously reported from this belt, its
composition is hydrous as presence of vapor fluid was interpreted to be responsible for its stability at the retrogressive stage ¢
evolution. We report for the first time, presence of fluor-wagnerite in peak metamorphic porphyroblastic assemblages as well a
retrograde matrix assemblages from Eastern Ghats Belt and explore its implication for the different stages of evolution of the
lower crust. Fluor-wagnerite crystals develop inside garnet porphyroblasts of aluminous granulites as well as in the quartzofelds
pathic matrix. Based on EPMA data and Micro-laser Raman analyses, we document an unusual high-Mg-F-rich chemistry o
the mineral. Abundance of F over,® implies brine-rich nature of the fluid which was earlier inferred from F-rich nature of
phlogopite crystals from this belt. Apatite is characteristically absent in the primary assemblages containing wagnerite, excer
a very late occurrence decomposing the matrix wagnerite grains. We propose that, given the ’suitable bulk and fluid chemistry’
fluor-wagnerite can occur as a common accessory mineral in lower-mid crustal rocks, and fluorine should be taken into consid
eration while reconciling the P-T grid in the higher temperature side of biotite-dehydration melting curve.
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Olivine-clinopyroxene rocks (dunite, wehrlite, olivine clinopyroxenite and clinopyroxenite) very frequently occur as ultramafic
xenoliths in volcanics and as plutonic rocks in ophiolites. Dunites and olivine-clinopyroxenites can be formed by cumulates
during fractional crystallization, but wehrlites, intermediate in mode and very frequently observed, cannot be formed in the
same work. Olivine-clinopyroxene rocks containing green clinopyroxene from the Takashima xenolith suite, northern Kyushu,
show a gradual variation ratio of olivine to clinopyroxene from dunite to clinopyroxenite. The olivine-clinopyroxene rocks from
Takashima are examined to understand their formation processes. They have recrystallization textures formed at subsolid
conditions, leading to change of Mg# (=Mg / (Mg + total Fe) atomic ratio) of olivine and clinopyroxene. Based on compositions
and modal amounts of olivine and clinopyroxene from high temperature magmatic values, the igneous Mg# of olivine and
clinopyroxene is recalculated to be 0.927-0.902 for dunites, 0.869-0.854 for wehrlites, and 0.886-0.876 for clinopyroxenites.
Relationships between the Fo content and the NiO content of olivine and the Cr/(Al+Cr)atomic ratio of spinel suggest that these
rocks were basically formed by crystal accumulation in fractional crystallization. The Takashima dunites and clinopyroxeneites
are cumulates by fractional crystallization. Intermadiate wehrlites are a mixture of accumulated crystals of olivine with high
Mg#s and olivine-clinopyroxene precipitated crystals with lower Mg#s from evolving intercumulus melt. These crystals were
homogenized structurally and compositionally through subsolidus recrystallization.

goooob:oobob- oboobo,bobboobo,boobob,oboob,bo0ba
Keywords: olivine-clinopyroxene rocks, wehrlite, fractional crystallization, intercumulus melt, Takashima xenolith suite

1/1



Japan Geoscience Union Meeting 2012 2 ) ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]&g{;‘sgimc

Union

SCG62-P05 go:booboboobo 00:50 220 17:15-18:15

ODoddddoooooddddooooooddooooooddoooood
Jogodododopod

Modification of continental lithosphere by the Miocene alkali basaltic activity recorded
in gabbroic xenoliths in Shingu

o000 o000 YhYoooothoooOo?
NOGUCHI, Watard*, MIZUKAMI, Tomoyuki®, ARAI, Shojit, TAMURA, Akihiro?

000000000000 0D,?200000000000000000
IGraduate School of Natural Science and Technology, Kanazawa UnivéRsittier Science Organization, Kanazawa Univer-
sity

Miocene alkali basaltic dikes in the Shingu area, Ehime Prefecture, brought up abundant crustal and mantle fragments. The
bear the information of the petrological structure beneath the region at the beginning of subduction of the Philippine Sea plate
We provide results of petrological examinations on the xenoliths and discuss the chemical diversities in magmas at the ea:
Eurasian continental margin.

The gabbroic xenoliths in the Shingu can be classified into three groups: Amph-bearing gabbro (A type), brown Cpx-bearing
gabbro-pyroxenite (B type) and gabbronorite (C type). The microtextures of the A-type gabbro are almost granoblastic with local
subhedral Pl. The Hbl-PI thermometry indicates the lowest equilibration temperature among the Shingu mafic and ultramafic
xenoliths. Therefore, they probably formed a part of the lower crust beneath the Shingu. The B type gabbro-clinopyroxenite ha
petrographical features similar to the Group2 xenoliths that are considered as cumulates from an alkali basaltic magma. Tt
C type gabbronorite contains granular Cpx with abundant exsolutions of Opx and brownish interstitial Cpx with no exsolution.
High temperature crystallization (12500C) and re-equilibration (1050-11000C) are estimated for the gabbronorite, indicating tha
they were located at a mantle depth. Mineral chemistry of exsolution-rich Cpx in gabbronorite (C type) is richer in Cr and Mg
and has a lower abundance of REE than Cpx in groundmass of the host alkaline basalt and the B-type gabbros whereas Pl
richer in alkaline elements. The major and trace element mineral chemistry of the interstitial Cpx is similar to the B type Cpx.
These textural and chemical features indicate that the C type gabbronorite were modally metasomatised by an alkaline magn
that have crystallized the B-type cumulates.

In order to explain the silica-saturated and Cr-rich but highly alkaline nature of the magma for the C type gabbronorite, we
consider assimilation of Opx in lithospheric mantle by ascending alkali basaltic magma. Model calculation including Opx assim-
ilation and subsequent fractionation of Cpx largely reproduces the chemical signatures of Cpx in gabbronorite. The significantly
HFSE-enriched geochemical character implies a separation of carbonatite melt in the magmatic evolution. Considering the highl
potassic nature of the C type, the original alkaline magma was formed by a low degree of partial melting of mantle probably at
the earliest stage of the alkaline magma activity in the SW Japan. Such a silica-undersaturated magma modified the lithosphel
structure beneath SW Japan by removing Opx from peridotite in mantle and by crystallizing gabbronorite at around the Moho.
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The Hayachine-Miyamori ophiolitic complex in the Kitakami Mountains, northeastern Japan is located in the Hayachine Tec-
tonic Belt, which is one of the oldest geological terrane in Japan and consists of ultramafic tectonite and cumulate member
correponding to the lower ultramafic sections of ophiolites (e.g. Ozawa, 1984; Ehiro, 2000). Peridotites in this complex are
extensively serpentinized (most of them consists>a080 % serpentine; Ozawa, 1988). The tectonite member is divided into
two suites on the basis of spinel Cr-number (Cr# = 100xCr/(Cr+Al)): aluminous spinel ultramafic suite (ASUS4Qr#nd
chromite-bearing ultramafic suite (CSUS; C##40; Ozawa, 1988). The Sm-Nd isotopic data with trace element compositions
of clinopyroxenes of this complex suggest that the complex experienced partial melting events around 450 Ma ago with influx of
three agents derived from the subducting slab (Ozawa and Shimizu, JGR, 1995; Ozawa, JGR, 2001; Yoshikawa & Ozawa, GF
2007).

We found a least serpentinized boulder of spinel harzburgite (73003) belonging to CSUS and determined a bulk-rock majo
element compositions and”Re/*80s -1870s/%80s isotopic ratios. The sample 73003 is characterized by high CaO and low
Al,05 contents than other orogenic peridotites. Similar feature was observed from the Victoria peridotite xenoliths (Yaxley et
al., 1991). Yaxely et al. (1991) proposed carbonatite metasomatism for the high CaO and @ohthe xenoliths from the
following lines of evidence; (1) replacement of primary orthopyroxene by clinopyroxene and olivine, which may be attributed to
the reaction between orthopyroxene and,@{®@h melt to produce clinopyroxene and olivine, (2) presence of accessory apatite,
which can be produced by reaction from primary olivine + diopside + cabonatite melt to secondary orthopyroxene + haloapatite
(3) high bulk-rock CaO/ AJO5 value and extreme large ion lithophile element (LILE) enrichment without concomitant TiO2 en-
richment. CSUS peridotites have petrological and geochemical features consistent with (2) and (3), although the replacement
orthopyroxene by clinopyroxene + olivine has not been observed in CSUS peridotites. The modal abundances of clinopyroxen
in CSUS peridotites, however, are as high as or even higher than in ASUS peridotites which have lower Cr# ratios indicating les
degree of melting than CSUS peridotite. It suggests addition of clinopyroxene by influx of a CaO-rich agent. On the basis of the
above observations, we infer that CSUS peridotites underwent influx of a silicate-carbonatite melt most probably from subducte
slab.

The!870s/880s isotopic ratio (0.1235) of sample 73003 is consistent with those of present average abyssal peridotite (0.1238
n=96; Rudnick & Waker, Lithos, 2009) and the Izu-Bonin fore-arc mantle peridotites (0.1193 - 0.1273; Parkinson et al., Science,
1998). The Re-depletion age of this sample is around 500Ma. This age is consistent with the K-Ar amphibole ages (480 - 52
Ma) of the Matsugadaira-Motai metamorphic rocks which have been interpreted as formed at the subduction zone (Kanisaw
et al., GKK, 1992). The Os isotopic results thus strongly support open-system melting at subduction zone as presented by tt
previous studies.

ooogoDo:osO000,00000O0bOOoO0boOoDb,boobooobo,000o
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Exsolution textures in alkali feldspar from the Ohgi tonalite
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Mineralogy of anorthite megacrysts from Take-shima, Kagoshima Prefecture, Japan
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Anorthite megacrysts of about about 1 cm in maximum diameter are found as phenocrysts in the basaltic lavas from Take
shima, Kagoshima Prefecture, Japan. Take-shima is an island located about 40 km SSW of the southern tip of Satsuma peninst
The island lies at the northeast edge of Kikai caldera, which measures 17 x?2@hdhnis one of the large calderas in southern
Kyushu (Matsumoto, 1943). Most of the caldera except for three islands, Take-shima, Satsuma-lou-jima and Shin-lou-jima, lie
below the sea level. The anorthite megacrysts occur in the basalt which is supposed to erupt from Magomeyama, pre-calde
volcano in Take-shima. Similar anorthite megacrysts have been found in the basalt from Satsuma-lou-jima (Ono et al., 1981)
The purpose of this work is to understand the mineralogical significances of anorthite megacrysts from Take-shima, and reve:
the genetic mechanism behind these megacrysts.

Thin section were made from fragments with anorthite megacrysts, and observed under a high-magnification polarizing mi-
croscope, Nikon ECLIPSE E600 POL. A polarizing stereoscope, MEIJI TECHNO EMZ-5POL-2 was also employed to study
microstructure and optical property throughout the megacryst in the same view. For mineral identification, X-ray powder patterns
were obtained using a RIGAKU Ultima IV Protectus, X-ray diffractometer with monochromated CuKa radiation (40 kV, 40 mA)
at Faculyty of education, Kagoshima University. Software PDXL was used for mineral identification. Refinement of cell parame-
ters was carried out using a single-crystal diffractometer, Rigaku R-AXIS RAPID at the Chemical Analysis Center, University of
Tsukuba. Chemical analyses were carried out using a JEOL JXA-8530F EPMA (20 kV, 1.0 A 6r qualitative analyses; 20
kV, 1.0 x 10~8 A for quantitative analyses and BSE image observation) at the Chemical Analysis Center, University of Tsukuba.
ZAF online full matrix corrections were used for quantitative analyses (Reed, 1996). Compositional maps were obtained using
HORIBA XGT-5000 X-ray analytical microscope (50 kV, 1.00 mA) at the Chemical Analysis Center, Kagoshima University.

The megacryst, reaching a maximum size of about 1 cm in diameter, are mainly found as phenocryst in augite-bearing olivin
basalt. The anorthite megacrysts show slight optical zoning. Zonal arrangement of opaque minerals and micro-bubble inclusior
are common in the specimens. Moreover they often contain several corroded inclusions of olivine, and albite twins occur in even
specimen. Though powder X-ray diffraction pattern of the megacryst shows that an ordered P-1 anorthite is the most likely can
didate, single-crystal X-ray diffraction data suggests the structure with ¢ = 0.7 nm cell. X-ray analytical microscope and electron
microprobe studies reveals that the megacryst is chemically homogeneous, whereas BSE image shows a slight oscillatory zonir
It indicates Anorthite content of the megacryst is about 94 mol%. Because a trifling amount of Fe and excess Si are detected k
EPMA, minor end-members of Fef$i,Og, CaFeSjOg and [ ]SiyOs are incorporated into the present megacryst.

Though further investigation is required for completely understanding the formation of the anorthite megacryst from Take-
shima, this new work provides fundamental information about the history of magmatic system related to anorthite megacrys
formation under island arc. The presence of oscillatory zoned micro-bubble inclusions implies the oscillation in pressure, tem:
perature or vapor pressure occurred at a certain narrow range around the melting point of anorthite. The textural feature seems
be consistent with limited chemical zonation observed in BSE image. Both the above implication and the presence of corrode
olivine inclusions as a nucleus lead to the megacrystallization of chemically almost homogeneous anorthite in host magma, whic
offers a good example of Ostwald ripening in nature.

Keywords: anorthite, megacryst, Take-shima, oscillatory zoning, Ostwald ripening

1/1



Japan Geoscience Union Meeting 2012 ~® ’
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“P““

Geoscience
Union

SCG62-P12 go:booboboobo 00:50 220 17:15-18:15

000ooo0oooopoooooon .
The stable region of sibirskite and parasibirskite
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Electrical and magnetical properties of the sea-floor hydrothermal deposits
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The Bayankhongor metallogenic belt, “700 km southwest of the capital city, Ulaanbaatar, is the second productive gold-field ir
Mongolia. Production of this gold-field is not well known, but is estimated at about 50 kg/yr. Most gold is recovered from alluvial
deposits, however primary sources of alluvial gold in the district are not well understood. The Tsagaan Tsahir Uul (TTU) gold
deposit is located at the southeastern part of the Bayankhongor metallogenic belt, and is possible source of alluvial gold. Th
geology of the TTU deposit consists of Proterozoic tonalitic gneisses and marble-bearing schists, Proterozoic granitoid (647 Ma
and Permian small dioritic stocks (250 Ma) and Permian lamprophyre dikes (352 Ma). Gold mineralization in the TTU deposit
is accompanied by quartz veins hosted in migmatized schist and granite.

There are two types of quartz veins. First group is 15 gold-bearing quartz veins that have NNW to NS direction with length
of 0.2 to 2.8 km. The width of these veins is between 0.2 and 0.5 m. Quartz veins consist mostly of crustified bandings of
milky quartz, with associated silver-black bands. The other vein is barren quartz-carbonate vein with "4 km length and from 5
to 50 m width. This vein cuts quartz veins mentioned above. The veins composed of brecciated fragments of quartz and fractur
filling carbonate-quartz matrix. Ore minerals in quartz vein are pyrite, chalcopyrite, galena, sphalerite, tetrahedrite, arsenopyrit
and native gold. The fluid inclusions found in gold-bearing quartz veins were two-phase and some of them contaiithCO
homogenization temperature range from 1602Z200xygen isotope of quartz veins were analyzed by &3er ablated Brf
fluorination technique. The delO values of quartz vein range between 11.3 to 17.9 per mil, compared to -9.4 to -6.4 per mil
for the quartz-carbonate vein. Calculated dé€iavalues of fluid from the deltdO of quartz using fractionation factor between
quartz and water and homogenization temperatures (200 arfeC 18spectively) of fluid inclusion are 1.3 to 6.2 per mil for
gold-bearing quartz veins and -27.3 to -24.2 per mil for quartz-carbonate vein. These data suggest two veins were formed con
pletely different processes. Oxygen isotopic values of fluid suggest, the origin of gold-bearing fluid is metamorphic fluid from
deep crust and migrated along the big fault system. Fluid responsible for quartz-carbonate vein was dominated by meteoric wate
and this vein was probably formed at shallow level.

Based on the tectonic setting of the deposit, the TTU deposit possibly belongs to orogenic type gold deposit (Groves. 1998
The geological, mineralogical and geochemical features of TTU deposit are similar to those of worldwide orogenic gold deposits

gooob:0bo0000o, 00000, bo00ogoooboooog
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Relationship between seismic velocity and permeability on granular rock model
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Fluid flow in a rock pore is of great importance in subsurface development, e.g., petroleum engineering and carbon dioxide
capture and storage. Permeability, which shows how easily fluid can pass through rock mass, is one of the most important ind
cators to evaluate fluid flow in porous media. Since permeability can be measured by laboratory experiments and well logging
permeability in a large-scale reservoir must be predicted by other information. In this study, we focus on seismic velocity as
information to predict permeability because it is the most trusted parameter in subsurface exploration. In order to predict perme
ability from seismic velocity, the relationship between permeability and seismic velocity must be revealed.

These two parameters are not directly connected to each other. Pore geometry of rock mass could be a bridge between the
because it is mainly governing fluid flow and seismic velocity. However, the geometry is very complicated. For a general discus-
sion, we adopted granular rock models including a lot of spherical grains whose size distribution is assumed to be Gaussian. Tt
permeability and seismic velocity are numerically computed from these rock models. The permeability is calculated by lattice
Boltzmann method, which is one of the computational fluid dynamic methods and well-suited for simulation under complicated
fluid-solid boundary condition. The homogenization by finite element method is adopted for the calculation of seismic velocity.

It is demonstrated that the sorting parameter is governing the seismic velocity and permeability in this model. Sorting param:
eter is one of the most important parameters in the discussion of grain size distribution. This is an indicator which shows the
standard deviation of grain-size. The result of this research shows the relationship between permeability and seismic velocit
granular rock models by the bridge of grain sorting.

ggoob:bobboog,bob,ooobb,ooooobo
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1/1



	SCG62-P01
	SCG62-P02
	SCG62-P03
	SCG62-P04
	SCG62-P05
	SCG62-P06
	SCG62-P07
	SCG62-P08
	SCG62-P09
	SCG62-P10
	SCG62-P11
	SCG62-P12
	SCG62-P13
	SCG62-P14
	SCG62-P15
	SCG62-P16

