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Chemical compositions and age of the Yusubaru Granite, eastern part of northern Kyushu
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Hydrothermal alteration of andesite from the Hatoma Knoll in the southern Okinawa Trough
at 325 C, 300 bars: Comparison of chemical composition of hydrothermal fluid in the
laboratory experiment and in the natural system
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The formation of seafloor massive sulfide deposits is closely related to the chemical compositions
of (sub)seafloor hydrothermal fluid. Water-rock interaction between hydrothermal fluid and
intermediate to felsic rocks is a dominant process that controls the fluid compositions in the arc
and back-arc hydrothermal systems, although the process has not been experimentally examined yet in
detail. Therefore, we reacted the NaCl solution with an andesite collected from the Hatoma Knoll
field in the southern Okinawa Trough during the KY14-82 Cruise by R/V Kaiyo under high-pressure and
-temperature conditions. The results show that the concentrations of selected elements (e.g., K,
Si, and Ca) in the reacted fluid obtained by the experiment are inconsistent with those of the
previously reported hydrothermal fluids from the Hatoma Knoll whereas the pH value in the reacted
fluid is similar to the observed value in the hydrothermal field. The discrepancies in the fluid
composition between the laboratory experiment and the Hatoma Knoll field suggest that the reaction
zone of the field is not only composed of andesite.
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TEM observation of rainbow garnets from Tenkawa, Nara Prefecture, Japan
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CERPM e Chwavy lamellaeZE DA LIEEC S PILEZDOALAICETCHUVWSASETILZEZOALICZL
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Maturity evaluation of source rocks using Raman and fluorescence spectroscopy
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Petroleum source rocks containing carbonaceous materials are called kerogens. There are some
conventional methods to evaluate maturity of kerogens. For example, vitrinite reflectance (R)%) has
been widely used to evaluate maturity of carbonaceous materials. However, vitrinite reflectance has
a limitation in a spatial resolution (10 micrometers) and requires time-consuming sample
preparations.

As a complemental method, Raman spectroscopy has been applied to evaluate maturity of carbonaceous
materials. Kouketsu et al. (2014), proposed an analysis to separate Raman spectra of low-maturity
carbonaceous materials into four bands (D1-, D2-, D3-, and D4-bands). However, it is extremely
difficult to observe Raman spectra of much lower maturity carbonaceous materials because of
fluorescence interference caused by functional groups and conjugated systems. This study aims to
develop the versatile measure applicable to low-mature carbonaceous materials using complementary
spectroscopic methods.

Kerogens extracted from cuttings and core samples from two wells (Shin-Ayukawa AK-1.; and MITI
Yurioki-Chubu, Akita prefecture) were analyzed. It was reported that the maturity data,, of samples
from Shin-Ayukawa increase drastically in the depth region (1550 m ~ 1950 m) because of dolerite
intrusions (Waseda et al., 1995). The values of vitrinite reflectance data were measured over 100
points per sample. Raman spectra were measured on the same points where vitrinite reflectance
values were measured using a 514.5 nm Ar® laser for excitation with a power of 0.2 mW at the sample
surface. Fluorescence spectra were obtained on a compact spectrometer (USB 2000, Ocean Optics) in a
range of 515 nm ~ 850 nm. Infrared spectra of carbonaceous materials were obtained with a
transmittance mode using an IR microscope. Mass spectra of hydrocarbons were extracted from
cuttings samples.

Vitrinite reflectance data from Shin-Ayukawa ranged from 0.1% to 3.7% with increasing depth except
for samples affected by dolerite intrusions. The slope values of Raman baseline decreased from 100
to 0.1 (counts / cm™) with increasing vitrinite reflectance values in the whole range (Fig. 1).

The values of full width at half maximum (FWHM) of Raman D2-band decreased from 110 to 50 (cm™)
with increasing vitrinite reflectance from 0.3% to 3.7%. The Raman bands of kerogens less than 0.3%
of vitrinite reflectance cannot be detected. Fluorescence intensities of kerogens from
Yurioki-chubu decreased with increasing vitrinite values reflectance from 0.1% to 0.6% (Fig.2). It
should be noted that fluorescence spectra can apply for samples with low vitrinite reflectance
where Raman bands cannot be detected. With increasing depth, intensities of infrared absorption
bands assignable to amides and ethers became weak, while those of alkenes and aromatic rings became
strong.

In summary, the fluorescence spectra inferred from the slopes of Raman spectra and its intensities
show correlation with the vitrinite reflectance in the ranges of Ry = 0.1% ~ 3.7 % and depth of
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1050 m ~ 4900 m. This study proposes a spectroscopic method applicable to lower maturity

carbonaceous materials.

[1] Kouketsu et al (2014), Island Arc. 23, 33-50.

[2] Koutetsu et al (2015), JpGU.

[3] Waseda et al. (1995), Res. Org. Geochem. 10, 1-5.
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Fig.2 Fluorescence spectra of kerogens from
Yurioki-Chubu

©2016. Japan Geoscience Union. A1l Right Reserved. - SCG56-P@5 -



SCG56-P06 HAMERSER S EA2016EAS

INGEREEBNDRE - BBICH(TBHADEKRED
Occurrence and distribution of zeolites from Chichijima and Anijima, Ogasawara Islands,
Japan.

“BRA B ZH AR #e B L
*Ayaka Fujita', Mana Yasui’, Hiroshi Hagiya', Atsushi Yamazaki’

1.RR&HKZE. 2.BRAXZFE
1.Tokyo City University, 2.Waseda University

FRERIMFEERICAIEY 3/ NERESTE. BREIEFERERDNLEEDODHAASNTED. BEAX
UIEBCHSBVKEE(IC L DZ DFHABEDELD. Nishido(1982)MIC K D|HETN TS,
SENRETIINEREESRXERURENERASIKASMTZE POC, RKEMR(EZR-FIR- P8R -1t7
SBF). BBMRCERE M)CHVT. BALhae SBEERNL. SEONETVHABDEECY
AN,

TRERAFOBER. KERUREICHFTHHADERISBETH S NLERDILFEM(A1/51=0.18~0.26) DFEE
ER<RITTHED. WIRUHAICHITBHAL/SiLbEH K Z0.20~0. 250EHE (CEFL TLBSCEMHASHE
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CarrFfEb E BN B SNz, S5, BEETRIRUZ—HBOBAICHSVTIE BKICEINZIIAVEDE
BREX SNBEMETRIT EDRESNTE,
SONERESODRERURZETERESNTHADS S, BEODHARBRTEREAE SN TULRED(E. U
TREXIRERT R OME AL & DFSRET & T o TR, F(CAV/SILISEBE L TRELRBE. fIFF0l
BOAOLAEINSTEHMIBICEDT

F—O—R A BAR. BKEE. BHG. NTFOUHRE

Keywords: zeolite, boninite, hydrothermal alteration, heulandite, clinoptilolite

©2016. Japan Geoscience Union. A1l Right Reserved. - SCG56-P@6 -



SCG56-PO7 HAMERSER S EA2016EAS

B~ S JFRRBINBERKRICH ITBIMEIIT VT O X KERNMEK, IMF, BIGETE
Emry 7 7O0—F

Sulfur Systematics in the Izena Hole Seafloor Hydrothermal Systems, Okinawa Trough: Stable
Isotope, Mineralogy and Redox Equilibria
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BEBKRZROMEY —XEESHNCT B L, BEBKILKORAZERI S OXTCEETHD. LHMALK
NS, FEFHEBRYIICBONT BN S TBERKRDMEY — X (CDVTIFERNZ LV, CNIFEK—
HBRYMHEEERICEIDRNEBHIESNTLSE RS, EBERYDEOBKREURTERIRAETHINSTH
3. FECHMENS T (27°15'N, 127°04'E, 7KE~1500m) (C{UET SFRRMEINIC(E, BIEBYCBDON
JADEY 1 &, BEVERBBER Y SHAKIREIY 1 & KIEN B ZDDERLSEICEEIHNEFEL, MY ~EL
BRI D E TCRK—IMBYEEFROREETETEZT D UV\DONTLS (Kawagucci et al., 2010; Ishibashi
et al., 2014) . AWK TIE, JADEECHAKUREIY - ~ THERENS NIz Bk BB DILYMEE B & MM RS
KUME - BRENAHERZE LRI S ET, FRBBNICHIIIMEY — I EMBERNUAMERDEAZ
IZ.

JADEY ¥ ~ DEBEVKF L Z—(X, Fe-poorBIZESASE (<2.2 FeS mol%) , RPOESRSLE, 7A$Ash, =#X#L, =R
IS ZBHEFR MBS EZEED. WL T, HAKIREIY 1 FOEVKF L= —(F, BREOBRRE

#., Fe-richP9EE$n%i(23.5~50.8 FeS mol%), 75#adhk, WIS X SEMSIT7IYF1—/NTFT 1k, DEDEHK
., Sb-Pb-richifi#kile ERA, BWABTEAIN, ZOIMZINFRIIEET SIAET 1 ~LDE, &
¥)(CBHONTZGuaymas BasintoMiddle ValleyCIREINTULDENITHL).

300°(REDBEZKESE, BULRNZT—IAVBCET, B, HSBENSBUKBIEDT0,-S,5&4
BEEETE, ZNEFe-(u-SROF0,-fS,F 1 7ISLICTOY FINE, SMFENCHESNEBETREE
LR TES. BUKEFEBRN SEHE UBLETRE(E, BkFLAZ—DOIMEEE CREIRILDOFeSEEN
SEHEULREBEERREELIS—HTS. ES5SOEETE, JAEY 7 ~ARERYICZ L VI VEHERN DD
BE5HER T TL)SPAMMANIS & ERREDE LV 0,-fS, R4 ER T DICT L T, HAKUREIY - (FGuaymas
BasintoMiddle Valley& FEEDEL0,-fS,RMEFETRYT. CDC DS, HAKUREIY 1 ~DEVKIRIS(IIEREY)
FOEYIDRIC KD HRINETNTSH D, —7, JAEY 1 ~DBUVEBE(FBKREBODBILETRGICHE
ERIFLTULEWC ERRENE.

HAKUREI S - b DBVKF L = —FRAEIDE™S($1.8~4.2% (2.740.6%, n=19) T&H D, JADEY - b (5.1~6.7%) &
DEECEL. JhiF, ERALBEABN6 0NEVKELEE (32620) (£3H(135187KS0,” -E7KH, 0B D ESSR A
SHAFENBRIIL TSV EDS, & D RNMAIIRR SRR O VHEKS0,” - BkH, STHERMNATFEIC £ 5
EDTEFEV. &z, JADEY 1 ~OFEMIDLEEIIE VS SEBOVS,RME (BUVH,SBE: ~13.6mM) &EHH
TMEY—IELTE, MEREEOEVEMALEEIR+TDITHD, AOY—-IOEFENTEINS.
BHOE - HINEREERKRTIE, YVIVHSEKRARUES),NDEESICLB6'SE BkphHDBEN BRI N
TLBN, FRBBNTIEIZEDVIVERO,NDESNASSCERNDST, SO,NDEENHFSNLL). BV
DY HSEH 2T SMECPEEERE & T ORERRIALLE, S0,-H,SEIDEZTE (S0, + 3H, = H,S + 2H,
0) &Hematite-MagnetiteB8{LiET/\w I 7 —ZIREL CEHEIT DL, MANLZEOFENRENHI4000C LTS
5(&, BARURES),DAEAHHSAZEESN, BIIVIVOENGMS (~58) ERRUHSHNERSINSZ &
WRIES NIz, FZHAKUREIY r SHAEMIDELG S, BT ORBETMEHRH,SOET5CLBED

h., B30V, BiAXUERECEEOTEREMNIAEY 1 ~LDBEUC EICKBS0,DEIEDEMICLES™
SOBUVHSDBEEICLBEREMNSS.
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Petrological feature of Nakanodake intrusion from Yoneyama area, northern Fossa Magna,
Central Japan
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BT 7 v VI FORKEAFICMUBET SAKLMEIC(E, BT ~FIHEHREOR LB LEENDH
U, INEBRLEBAGKREZ EELO>TUS. KILBXLEBOERFZRAREE, £k - RKLUAEMHEIIL—F
(1975) (&2 T, RAEMCEEBROFHMASMIEINTUDM, MERS TR, BLAER, BRILIDIL
FHERICEAT IREIER+DTHSD. AFEKTIE, KLBCEATEIH I/ EEABKCOVWTEREL, KLUE
NINEREHRT 5 LT K> TAMBOANBEEDIFHERS NI S.

R EBASKE, KLUMIROILFEEBICAIE T 5FE16H1.6 km, BEEH1.2 kmODEBEAEOEET, LEHI330
NI EEBRT D. AEEKIE, CNITAHARBRLENDEAETLEINTUER (FTARIFEH, 1996) , HRER
(CHL 15, BESICARARLAERRDBTESERTHSCERBESHEL > 2. BEAEAINAREZR L
HERUBRE EDEMEN S, REEOEABEOBEFILERICHSERNL TULS. FEEEH (2014) (CXh
&, 2EK-ArERIE, ARBRILAET2.2 Ma, BELTET1.6 MaZERLU, KLUBXLEDENRENS. 7~0.85
MaDEERETH B ENS, KILEDKRDABEEICAEET S.

L rEIEE~¥EEONKRA, BN (85) A, BERNEAHNSHEIESEA-BREAML 12T, &
ERE(CMFEORZRIME T IVAURERESNS. BWICMHENDEER, AREGEET. ANGRILAGYE
BARG-EABEG-SRMERRILECEARA-B2REBERLEN S, HEd, HEARA, NRA, &8
MER, BEAEA, ANERIMHNSES. LIFUEETESNREDA /Y1 MERICHETRERNRESN

3. REGREAG, 7IVAVERR, ELEG, B2RHERA, NEBRIY, HSIN5MED, REOREMNER(LE
Ba, TEEA EJ3aVEBARNSHESD. R EBASKOEACFHEBROREHE, Si0,2(E3BL 1am
50~53 wt%, ARAAZRILEME5~57 wtsTdH D, Gill (1981)DHREK~BEKOMBEH(IC TOw &M, Miyashiro
(1974)DYL 71 +RRINCBTD. CNSORBITIRTHRLUBAMLEEEEMIL, MEREBOVIVICH
RUCEERY.

R BB ASKROBRILIDCFERE, BREG - BAEAC E(CcoreMMglE (100*Mg/ (Mg+Fe)) DEREE
m, BL1aTES (Cpx : 63~80, Opx : 57~73) , ARAZRILETEL (Cpx : 74~85, Opx : 69~79) . &}
EBcoreDANE(F, BIL 1EM4I3~9, BEARILEII4S~UTHDN, RIBEIASGRLUEDHNEAME
DIEMRGS. Wells (1977) OEGRESHE, BIL 1A TIFHMESI0, (50~51 wt%) HHM800-900C, =Si0,
(52~53 wt%) EHAMI70-1060CERL, ARGRILEAFI20-1050CTHSD. ULEHhS, I EEBAGRK

(&, BSi0,BL 1an5ESi0,ARARILENCHEREILT SN, BRILIOLFEERSE, ESi0BL 15T
BMgEDERER - BEAER, BAMEOREGETRL, CNSOANBREEBM/TBEREIMMUERETEL CERET
V. RKLBAMLEICHVTE, $i0,=46~51 wisOXEAEMICH VT, Si0,MIBMIC & €L > THRNE
ADMglE, REEADAMENRBINT SIEANRSGD, F/EBAGKELETS.

5| FSZHR
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Partial melting and assimilation processes of granitic xenoliths
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1.Kochi University, 2.Faculty of Science, Kochi Univeristy

Crustal assimilation is one of the important magmatic processes especially for arc magmas. In this
study, partially melted granitic xenoliths in Miocene Setouchi volcanic rocks, SW Japan were
examined in order to reveal the petrological and geochemical evolution during xenolith assimilation
on sub-meter scale. The xenoliths (10-60 cm) contain 20-4@ modal% of compositionally heterogeneous
fresh glass. In addition, the xenoliths are surrounded by a glassy porphyritic zone where
xenolith-derived melts and host andesitic magmas are mingled. Thus, these samples well preserve the
melting-assimilation processes of crustal rocks incorporated in intermediate magma.In less-melted
xenoliths, glass is distributed along the grain boundary between quartz and other phases such as
plagioclase, alkali feldspar, and pseudomorph of hydrous mafic minerals. The glass changes its
color and chemical composition depending on neighboring mineral phases. Transparent and brown
glasses appear around felsic and mafic minerals, respectively. Overall glass composition varies,
73-79 wt% Si0, on anhydrous basis, and both Si/Al and K/Na ratios increase toward quartz within
glass sandwiched by quartz and feldspar. On a normative Q-Ab-Or ternary diagram, the glass
composition follows a nearly linear trend across the hydrous haplogranite cotectic line. These
observations suggest that disequilibrium melting and chemical diffusion in melt played important
role for producing the heterogeneity of glass.Minerals also change their texture and composition
with melting. Mafic minerals, probably biotite or hornblende, are completely broken down to
fine-grained aggregates of Fe-Ti oxide, orthopyroxene and plagioclase. Alkali feldspar (0r6@) forms
finger-print/sieve textured reaction zone with surrounding melt. . The reaction zone is mainly
composed of newly formed feldspar and interstitial glass. The new feldspars change their
composition from anorthoclase to andesine as the reaction proceeds. In contrast, most plagioclase
is simply melted without significant interaction with neighboring melt. These minerals in partially
melted xenoliths are dispersed into the outer mingling zone surrounding each xenolith when melting
degree exceeds about 50 modal%. This indicates that disaggregation of xenoliths begins at around
the rigid percolation threshold (Vigneresse et al., Jour. Pet. 1996) during assimilation. Setouchi
volcanic rocks, including high-Mg andesites, often contain quartz and feldspar xenocrysts, which
are probably from Cretaceous granitic basement. Our observation suggests that the volume of
granite-derived melts cryptically assimilated in host andesitic magma is more than double of the
observed xenocryst abundance.

Keywords: granite, partial melting, assimilation
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Serpentine minerals from Irikura, Oita Prefecture, Japan
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Introduction

Serpentinites are valuable evidence of hydrothermal activity in deep earth. They are often made by
hydrothermal alteration of peridotite, the main component of the mantle, at relatively low
temperatures. They form in specific conditions, such as subduction zones and mid-atlantic ridges.
Forming species differ, reflecting the environment at serpentization, and show characteristic
pseudomorph structures (e.g. Wicks and Whittaker, 1977).

Serpentinite is mostly composed of serpentine group minerals, which are formed by Si-rich
tetrahedral sheet and Mg-rich octahedral sheet in one to one layer sequence. Between these sheets,
interlayer stress are caused by the difference of their lattice dimensions. Serpentine group
minerals can be classified into three species, lizardite, chrysotile, and antigorite, according to
their crystal structures taken to compensate the dimensional misfits. Each species have several
polytypes, and also there is a fibrous serpentine called polygonal serpentine whose classification
is still under debate (e.g. Baronnet and Devouard, 2005). Despite their characteristic role in
geology, the mineralogical analysis of serpentine group minerals is often imperfect, due to their
difficulty in observation.

The ultramafic rock body in the Asaji metamorphic rocks is mainly composed of pyroxenites and
serpentinites. The chemical trends of spinel in serpentinite show similarity to the Kurasegawa
belt, suggesting similar tectonic setting for the formation of those ultramafic rocks (Sonoda and
Takagi, 2004). In this study we report the property of serpentine group minerals and associating
minerals, contained in serpentinite from Irakura, Oita prefecture, Japan.

Methods

In this study, the samples from ultramafic body in the Asaji metamorphic rocks, in Irikura, Oita

prefecture, Japan were observed. The samples were collected from several points in a huge outcrop,
with different appearance within one sampling point. The constituent minerals were determined by
X-ray diffraction pattern, and texture observation and quantitative chemical analysis was carried
out by scanning electron microscope.

Results and Discussion

In the studied locality, the out crop was mainly composed of serpentinite, including rodingite and

albitite bodies of a few meters in size. The investigated samples were all completely
serpentinized. The sepentinites can be roughly divided in to three types from macroscopic feature
and constituent minerals.

The first type is the blocky black serpentinite surrounding the rodingite and albitite bodies. They
are either pure antigorite or lizardite with magnetite. They are mainly composed of reed type
texture and fine grained fibers and grains filling the interspace. This type can be estimated to be
formed by recrystallization.

The second type is spathic dark greenish serpentinite. It makes up the major part of the outcrop.
They are antigorite or lizardite, with clinochrysotile and various carbonates. Magnesite, dolomite,
and brucite were dominant and a small amount of hydrotalcite was observed. Carbonates exceed
serpentine group minerals in some samples. Fractured aggregate of reed type texture make up most of
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the area, and fine grained fibers and grains fill the interspace.

The third type is splintery yellowish green serpentine which form aggregates in some points, and
often occurs as veins in the type two serpentinite. They can be indexed clinochrysotile and / or
orthochrysotile by XRD, and further TEM observation is essential to determine whether it is
polygonal serpentine or not. In the aggregate form, it accompanies greenish fibours of low
crystalline antigorite.

The chemical compositions of serpentine were near the endmember, slightly differing in Si
component. The textures of serpentinites of Irikura suggest strong deformation and
recrystallization after the first serpentinization.

F—O—R A, BRE. AR, FAEREE
Keywords: serpentine, serpentinite, Irikura, Asaji metamorphic rocks
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Experimental study on the petrogenesis of Middle Miocene granitoid plutons in the Ehime
Prefecture
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The origin of continents with granitic upper crust enriched in incompatible elements is one of the
fundamental questions in Earth’s evolution. The Middle Miocene granitoid plutons (the Uwajima,
Miuchi and Omogo plutons) are distributed in th Ehime prefecture, Southwest Japan. These plutons
are composed of incompatible element-enriched granitoids including granodiorites, monzogranites and
granites (sensu stricto). In order to constrain petrogenesis of the Middle Miocene granitoid
plutons, we tried high-temperature melting experiments under deep crustal pressures.

The melting experiments are performed in a piston-cylinder type high-pressure apparatus with 12.7
mm borehole, under conditions at 900-1000 ‘C and 0.9 GPa. Starting materials prepared for the
experiments were (1) powders of the Setouchi andesite (the JA-2 AIST geological standard sample),
(2) fragments (~1mm) of Shimanto metasedimentary rocks (psammitic hornfels collected form the
contact aureole of the Miuchi pluton), and (3) mixtures of them. The run-products were examined
with SEM-EDS.

Experimental glass compositions were ranging from monzogranitic to granitic (sensu stricto) and
are broadly comparable to the Middle Miocene granitoid plutons in Ehime Prefecture. Although most
of the major element concentrations of the experimental glasses were similar to the granitoid
plutons, the K,0 contents of glasses were considerably higher than those of the plutons. Additional
melting experiments on the starting material with the relatively low-K rocks would be required for
a better understanding of the genesis of the Middle Miocene granitoid plutons.

F-O—F  EEMEESE. FHPHT, AR

Keywords: Granitoid plutons, Middle Miocene, Melting experiment

©2016. Japan Geoscience Union. A1l Right Reserved. - SCG56-P11 -



