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Physical properties of rock samples of seafloor massive sulfide
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Geophysical surveys around submarine hydrothermal areas are conducted to investigate new seafloor
mineral resources. However, the information related to the volume of metallic material cannot be
directly obtained from the geophysical surveys. As one of ways to solve this problem, construction
of an appropriate rock-physical model of target area is helpful to interpret the geophysical
results. For development of a rock model in a submarine hydrothermal area, we carried out the
fundamental research about various physical properties and mineral component of rock samples
collected from two hydrothermal areas; the Izena hole and the Noho site at the Okinawa Trough,
Japan. We discussed the correlation between physical and chemical parameters.

In this research, we measured electrical conductivity, porosity, density, natural remanent
magnetization (NRM), and metal element content of rock samples. The electrical conductivity, with
measurement under the various conductivity of pore water, was interpreted using the modified
Archie’s law (the parallel circuit model), and the surface conductivity and formation factor were
determined. For porosity and density measurement, we used the buoyancy method. For NRM, we used the
superconducting quantum interference device (SQUID) magnetometer. The metal composition ratio was
measured with the X-ray fluorescence (XRF) analysis.

The rock samples including relatively large amount of conductive (> 25 wt. %) could not be
explained by the simple parallel circuit model since the formation factor was unrealistic. We
corrected the parallel circuit model in which the surface conductivity is a function of the
pore-water conductivity. As a result, a positive correlation was found between the surface
conductivity and Iron abundance ratio. Positive correlation was also observed between NRM and Iron.
In conclusion, the rock model can include the metal abundance as a function of excess conductivity
and NRM.
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B S JFRFERIGERE EFRBBNDFEIFPREICMAET DT HrBKIFEAICE, (LAMTFT~, ERIYT

b, BEYT RDOIDOBKY 1 RAERINTUD. CNSOSEBEY T LI, 014FECZOEENRES
NIZEEF LU VWBKY 1 ~THD. BREY 7 ~OKETH,600 mE i@~ S T DOBKY 1 ~OHRTIERED
SATHD. e, BKOBEEHBLSIICHITIREREDNIBTC (YubikuvaeF LZ—) MERINTL
3. BEYTRORENS CNITICHEOBMRABENMTONTET N, FLZ—PVD Y ROHAOFHE
M E(EITONTULEN., ABRECEIBEY T MDFLI—HIUOVIY ROILAHAROIEHFEN - SLF
FIESEIC DUV TIRE T 3.

HEY 1 ~OWMIMUBEBITDE LI Y1 RCHVWTITBRERICEMLU CBEE R ORENREH L TLSERDM
ZLDICX L, BEY 1 ~EIREDOBEMERYICEONTUD. BEY T LTEVD Y RARIE~TERM
AABEIICZFICHMLTHED, thE10 nEBX3E<NDVIYRAERINTVD. BEYTDFLZ—T
BENEEDE LT, JSVIBEEENBE (OTL) ROBEVZE/HSTZEDARESD. VIV ROEE
NS NESIHHETEL mCEET BVakushijiFLAZ—EITISVIBEERFS, BEOTHSBEKBEENRERINT
wn3.

AR TIENTI5-025 KUNTI5-13fBIC S L TR SN IR ZEFER L. MEsHEERiiEhofelzeh, TR+
JROBEZ AV TCEBIOEEZET > RDSE(C, MBRZMFRLUE. CNSOMERICDVWTRHBEMERIC K
BRI DEECHEIHEIER, EDS (Energy Dispersive x-ray Spectroscopy) &K U'EPMA (Electron Probe
Micro Analyzer) (CKXBHMAE, HIMCFERIEITOR.

EMSEAROBR, < OHRBNLF LZ RIS E(CHIREXEL (Fe, ,S) CPIFIAIL (InS) NSBEHRINT
D, 7dadh (PbS) , Fa1—/\8L (CuFe,S;) , EHRA (BaS0,) , BEAE ((aS0,) EfS &M oz, <
Nsn S 5R9E R E HIRIEBERIBEBZE RLTED, fRICLBIMENTREBINGZ. TFLZ—DTS
VIEBNEBEMEE T CERIT DL, BUKNHE I IO TEHSIEEHIROBREXILATEICAN > THRELT
VWBDHEBHER TSR, €100 1 7DFL—RIEFEAEERAGHNSHIMBEF L-_—Tholc. D
KDEFLI—TIF, ERADEMNIFASPSHICECIHAMNR U LUERS SNz, EBICILEH T DR
SNF, DEOEKIL (FeS,)) NARINDIBETH 2. VIV ROILAHRHIPAEAILAEHL, RUVT
FEnsE, BIEEL (CuFeS,) , Fa1—NEAZJERINE. MBRILYE LT, 2RUICECREBDODNSH
E8SASL (PbSO,) ML ELHTEHD, ERARDIFINIRHSNBIEETH O

EPMAIC K DML Z RO CRAENRILOFEBEEZRAEL, ZN0MEHNSREREBEZHELZ. BEY T ~OF
LZ—R(CEEY 29T (SFeBE MNFS18.30 mol%ZELFeE XEBICSATUBC EMBASHIC

Hofz. FAENILOFEEE(X, REBRBEOME I YT+ EHEIT I LOHDBEMLEBETHESCENMSNT
HD, BLUFSEE(SETNIRIBE CRENRINRHLUECEEREBLTUVS. CNiE, B~ T DMnEK
1 LDME (0~5 mol%) EHRTEBEICBIMETHD. VIV ROIAICEZINSAENILOFRE (TS
T8.95 mol%&E L, FLAZ—HERHIETEREWNCLS, HBLSTDMOEKT 1 ~CHRBIMETH O IZ.
AAECHVTHREICERINEHRSIL +F 1 —/N\LE VWSEMHEGFEHOEEBHEY 7 ~CIEENTS

3. CNEFHE S TDMOBKY 1 ~CH UV T—HRIIICE TR + BEEKILRCu-Fe-SROILMBHEDETH S
DEXMBUNTHSD. Tz, AHEHRILNDSVFEBEEEDES L, BEYNIMETH YT« RNIERBICE
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Arsenic contamination in the river and ground waters of the Hokusetsu area, Osaka Prefecture,
Japan, have been chronically reported since 1994. The dissolution of pyrite contained in the host
rocks is thought to be responsible for the As contamination. Our geochemical investigation of the
As origin and the sulfur isotopic data suggested that two kinds of sulfide ore deposits would be
responsible for the As contamination: one from the Late Paleozoic intensive submarine volcanisms
that lead to the formation of stratiform Cu and bedded Mn deposits, and the other from the Late
Cretaceous igneous activities that lead to the formation of the myriad ore deposits that constitute
the W-Cu-Sn Province of Southwest Japan.

In order to confirm the origin of As, sedimentary rocks collected in highly contaminated areas and
sulfides ores from in several mines were chemically analyzed. The sulfides minerals assemblages
were optically observed under reflected light. As and associated trace elements were analyzed with
Laser Ablation-Inducted Coupled Plasma-Mass Spectrometry (LA-ICP-MS) to document the genetic
relationships among host rocks and ore deposits to the As origins.

Weathered sulfides along calcite veins, related to the Paleozoic volcanogenic ore deposits
contained important levels of As, together with Pb, Cu and Zn, implying that the sulfides were the
cause of the As contamination of hydrosphere of the study area. Others sulfides found in the
contact-metamorphosed sedimentary rocks by the granitic intrusion, were mostly pyrite with some
minor chalcopyrite and sphalerite. These sulfides contained As plausibly substituting sulfur as
arsenopyrite. Heavy metals such as Ni, Co were found in the sulfides from hydrothermal ore deposits
and in contact-metamorphosed rocks related to granitic activities, suggesting the As-enrichment in
these rocks was induced by the igneous intrusion during Late Cretaceous.

Level of As in rivers and ground waters were generally higher in areas hosting sedimentary rocks
rather than in area hosting metamorphosed rocks or closed to deposits related to granitic magma.
This implies that the diffuse distribution of As-bearing sulfides and its dissolving rate, likely
controlled by the crystalinity and/or the size of crystals, are important to factors contributing
to the As contamination of the studied hydrosphere.
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BEUAMERDEERET SN VY RILOBRIREDRFELZWZERBESINENRH D, TDEENVE
DICVYRIVRF Y v IVBE NS D (McKenzie and Bickle, 1988), ¥V RILRF VI v JURE FHEA TS ER
(CEHEUEVIVOILEEREROTHETDICENTET DN, ILKBESH S VIIIEEIMISICRE L THE
SNTEz(Herzberg et al., 2010%F), NI, REBVY RILTOREREICBEBERIZIENTHBIELS

(F. ZORROVY Y RIVEBOBREDIBIEE EDBIRT VI vIVBEE WRNA S (CHERIREL NS TH
B, BllEIZDNREEZTL—HBEETBBTHD. TOVIVERICITILHFAHF IS IThSEIETNSDK
NAS<KEETD, EMLTT ORI INEET B LICKOMREER CEHUVEIMSETORT Y I v ILEE
DHEESE(FTESNTEz, ULHAULEMRS. EIROEALDRERA(C (. RHINICOBERNE T —5 DEBNUETH
D, REZBIBTEVY RIURT VIV IIVEEZERBEINENRH D,

FIT1F S0 MTBERBREZDOV Y RILED Y 3 VIR RBAF ELIZBETH D, ZOERERIIDE
<EEHRERD SABEE CLEICDZS (Stern, 2005), ERIEEICIBEELE—D,. AT 1451 R/5U
AREEL. CNEVY Y RILOBIREDEIERRREINZEDEEZX ST TUL S (Abbate et al., 1985%)

o AT 4FSA REIVOVERICET BBRERFDOLH. TOEBMBE VY IVRT Y I v UBEEHET
BET. EXRNEVY Y RIVOBIREDIREZ(LERASMNCTEDEFTH D, —ATA T+ A 51 DR
BIECDVWTRET—SDEBNYT I, HIl-EiHCHD K SRLERFAHFEENRZBESTNTULD
(Dilek and Furnes, 2011),

AHAETE. ZIWRERRBODBMA T A5~ BMIESTFA D457 MCREIhSBEHESERN S
VYRIVRT Vv VREZRBE - c. aFRIbLELMICUET Mt LENRBIESFF I+ 457~
(&, ~500MalCc BIITER S NIcC E RHEZEN., EAFHN. HEKEZENICRIN. ZOREBEMRESHI(C
LD TUL\S(0zawa et al., 2015)e KA T+ A4S ~DBEMUEILBEE TE(C (. BHRBEHREERNDHL
TUL\5(0zawa, 1984), KRR CTEETLIZEMRE. BEMNSHEBEOHNASAR(-S miE, ~30 KE%) D2
BA(-3 miE, ~2 B ERRE LEBBAESE 5. ~0. 2mOMK/SLEE /A - XA, RAER. 85
BR. fEALDED, BERRABAELVESTI T+ THD. BRICEZHOEDIHNARHSN. —
BB(C (I BRSO FRERE A & BRI CHEN DB EDBENREIN. VIVOEARIMEERNFER/EINTL

Do CNONSEMMITIFKETEAL. ZDBETHRIDINREEHIFIT IEEICRRICEHAERZMHTLU TE
Lz ENTRBEIND, A—ERTORBENEL DU TEECEEREDITL. BR - EEERERSE
ENBICEUZTRILEIC L DERKNEMRERME LIz, ZOBRE. 25CZERE/N—H—RETERLED
LU YRERLU. 2BRDDERSICEDTERSINZENDTHDIERDND, LY RO—mEDE. DADA
BHEKICAMNDTULSD, HELENASABOFITERZE. FEaAlCDOVTEEERNSE—RELZ(ITRUS
E FEF—FDEEEBICEFRTDILSICHED. CNHBEEAROXIVNERTHSCEERLTULD, &
RICBEEITIHEARENS FEINS XL EDOEKEIH.WMSEHEEIND, TS(CHASABDDRINR
ERMETDCET. EXIVNMEREREL. ARBEENRG. BOMBE. VYNIUVRTYIvIVBEEE
HEUTZ,

F—DO—R BllAT A5k, YVYRIURTVIvIVEBE. BOBME. £ XV~
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BEHRE U < FRIDEBEBIROERBZRS, IKRONEE R I ZERESAE [EK& (spherulite)] &MU, &
FAKIESRESR (dendrite) CRBRICIETFHERBCTRENL U CERIFHENGHEL LT, ZOEBEE
(CRET B3R - EROMANSHZTHNTULS (e.g., Lofgren, 1970; Shtukenberg et al.,
2012), HARRICET ZRIEAME L TIE, NLASR, BREE, ARRRKERICELEIZISRETIVOIVE
AR IV AIMHRASNTUNS M, ZORMEEE FMI(CIRET L RMEFIEDEV . & TARMAET

(&, FREMEHORNEEBERNEICET IRRCEBL, ZOENEBERIAISICCEBNEL

T, SMBORE EACZDRE K UHEB#ENT 1T o 2.

AR TIE, FRERKEBHNEBAELEIE (CRESNITBBRNETDRES LUAEZAERE Uiz, I
EOMEBHRZ/ERL, RABEMBRRET>ECS, FLEHSHERICHKE U ZBHHERERDESAT
HBCEBBESHICHE e, BRIZETS D K SEEYIRIF(IIREDHFLEBIC(FERRBRI NI >R, ERBWEB
[CERERICERNRAOBEERENRSEE L TEETNTULR. MRXREREEFRYroOTO0—-T3H0
ER, RBEBRI DIMEOVIRNST - - Na-richt Z5F >V - Na-richfi RBETH S EHHIBEL

2o MBS LUREICHBE U TEETNIRNRADIEZERNELL TLBCENS, IRBEREQFHET
BYVIVH OB URAIREMMNE V). SEM-EDSERRE RS VU DN DIC KD BREDREREMIIANRES - ¥
YV EIVEB - RIDERICKE < B (TOoN. ARBEHOBEEERRAENEIRT SHHLEBZFTS5. YV
BEFOVZIRNST SREET BIEREOSVEBER DC EMHIAL 2.

IRBEBRT SIMYDOEHENE - LAMER - TELREM - METFKERN S ZDEBBREELUTOLSIC
HRURZ (1) SENDOREMEOEVANRRERIINAET $BREICHVT, BRUENDNERE U CEEhns
FU, FRBEOKRIZARENERSNSD, (2) RIBAIEREKE ZDMDOBEOERE T AT R MEE S
N, Na-richRIREEOHIEENRE UER, RUICIKEDOAREBBHRERT S, (3) IKGRIFEDHILERC
Na-richfHRBE DY X LNS A COBERBIBESTEL, GICETHREKEERT 5. TDHE, FOEHS
NEEBICAN D> T, BRERAGEEIVINS T RHSEIHMERERNERIND, (4) BRASINS
Na-rich =5 1« YD HMERILT 3 L AKIC, ABEIMEICE DTV Y MVEBICERS KUBRMNKEET S, C
DESTHEEURERPEREE U CIRENEBOERMR DN T 3 CRAFFIC, FRROBEI U RNAST
AN ZEBROAEBE(CHIE T Do C DK DT, NRAREBRYIOAFIBRECH (T SERMUM S OBEP(LZHERNDE
BICH#L, BRRTRN CTORBREBRENMESHNICEVTER, FRRMER O EERERINE (CET SIKE
MRS N &R Tz,
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Groundmass nanolites in pyroclastic rocks have a potential to indicate the physicochemical
conditions of conduit magmas at transition points of eruption styles. Generally, the decompression
and resulting degassing of ascending magmas produce the effective undercooling of hydrous melts,
which drives crystallization of groundmass microlites (decompression-induced crystallization; e.g.
Cashman and Blundy, 2000). Mujin and Nakamura (2014) reported presence of nanolites in the quenched
products of the 2011 eruption of Shinmoedake, Kirishima volcanic group, Kyusyu Japan. They defined
the nanolites of plagioclase and pyroxene in the dense juvenile fragments of the Vulcanian
explosion on the basis of change of their crystal size distribution (CSD) slopes. They also found a
gap in the (SD of Fe-Ti oxide and defined the finer nanometer-scale crystals as nanolite. In this
study, we further define “ultrananolites” of pyroxenes and Fe-Ti oxide in the same sample as that
investigated by Mujin and Nakamura (2014) based on a gap in CSD from the nanolites: between 300 and
30 nm for pyroxenes and between 10 and 2 nm for Fe-Ti oxide. The crystals in these size ranges were
rare. In the present study, we present a theoretical interpretation for these observations by
considering decompression-induced crystallization of solid solution minerals in order to
investigate the development of undercooling in the course of magma ascent leading to various
eruption styles.

In the framework of classical CSD theory, in which straight CSD represents constant nucleation
density (N,) and crystal growth rate (in length, G), two explanations can be applied for steepening
of CSD slope: a sudden increase of undercooling and crystallization delay leading to rapid
recovering. The constant G can be assumed when the undercooling is constant. If crystallization
differentiation of the melt catches up with the increase of the liquidus temperature by
decompression, the degree of undercooling is kept constant and thus the kink of CSD slope is not
formed. Assuming that N, and G are proportional to the degree of undercooling, the kink of CSD
requires a sudden change of undercooling. The change from phenocrysts to microlites is usually
caused by onset of magma ascent from a magma chamber. The increase of undercooling from the
crystallization stage of microlite to that of nanolite may be caused by the rapid decrease of water
solubility in melts and resulting sharp increase of the liquidus temperature. When crystallization
differentiation of melt does not catch up with the increase of the liquidus temperature, the
crystallization delays and the degree of undercooling increases gradually. If such magmas with
large undercooling are emplaced in the shallow level, crystal nucleation is facilitated and thus
the kink of CSD slope may form.

The gap of CSD requires nucleation pause for a certain period of time in the course of
crystallization. This may occur when activation energy for nucleation exceeds undercooling with
decreasing water content (Dowty, 1980). The observed gap in the CSD of the Shinmoedake eruption may
be caused by accelerating decrease of water solubility in the magmas as they approaches to the
surface.
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Formation of Sodium-rich, High-Mg# Melt by Reaction of Felsic Melt with Peridotite:
Implications from Felsic Veins Observed in the Magarisawa Peridotite, Hidaka Mountains,
Northern Japan
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AHAFFOXNLUEICHENDNDI VY RIVHASAEREBETRICIE, Na (CBDEREBHLRYCHASINEEINDIE
a3 (FIX(E, Shimizu et al., 2004) . CNSOERERYHSX(E, NASABICRSYTIETNEZR
STXIVETHBEBRINDIBENEZL (Flx(E, Kepezhinskas et al., 1995) . LAL—AT, HhASA
EEERBXIVFDRIGICEDEV Na,0 BEEDXILERERTINBEVSEEEHD (FIX(E, Prouteau
et al., 2001) , ZNSDERAFEHS M T,
EENHBLARIGERICEE L, E(C PL lherzorite NSBRINBEDRHNASABIKICIE, NASASEIC
BAUERERMAERINDS. EREROES (FBEHEDT —5F —DHINVEEDHSERAK50-60 cm T, BUTFIC
MARDKS(CZFEENE, (EFEMETRT (Yamashita et al., 2015, JpGU abstract). CNSOERE

ik, $XONADBAGEERBROEBARTICESNDIRIGFDERE - DFICELD, NhABSABEDRIGICED
ERSXVOEBRRZETOTLX, HICE Na THEREES IS IO DVTREILTE.
FAEHRICESNIERERE, XES<UTDLIT 1 FICRDEINS: (1) 2Px Granite (Qz, Kfs, P1, Opx,
Cpx); (2) Opx Monzodiorite (Qz, Kfs, P1, Opx); (3) Norite (P1, Opx); (4) Pl-veinlet (2Px Graniteds
& U Opx Monzodiorite MSEHMICERT D, BT mm HSEEMES —5 —DFEVER. PL, Opx). ETD
BHE2ELFEBN S, 2Px Granite & Opx Monzodiorite (FXJUERERIFL TUDNDICTL, Norite
& Pl-veinlet (& P1-Opx cumulate THB DEEZXS5ND.

HEREIRD Sr, Nd RfHA#ELEET, BEBtsCEH IS pelitic granulite ¥°Z@ anatexite MD[EMI
{A#BR% (Maeda and Kagami, 1996) &EXBITEHEL. CHEF, BALEHEERIERERNET, pelitic
granulite OZFFBBXILEMSTER SN EERITIET S.

CNSDEREMRDSS Opx Monzodiorite (&, LEEBIEL) Si0, FSHE (62-64 wt%) (CMNX, FELIEL
Mg#, Na,0 BEEZmRI CEICLIDFHEDTSNS (ZENEN, 6-7 wt%, 74-82). Eh(c L, EREMROE
RXIV S EHEPIU BN ETR T & FEINS, HEWLMEEBICEL TS pelitic granulite DERDBRREERRI(C
&DOBSNI AV B CIMLURIED, 1997) (HMEL Mgt & Na,0 BAEEETRYT. COCE(F, HDRER(C
HULT pelitic granulite DEBFBRX IV A KRELHEBRKNBEEH Dl e ZMRIET 3. D IRAEEKIC
HIFBEEEXIVEOEBRIZETOLIELTIE, PL+ 0px (DFD, Norite ¥ Pl-veinlet) DIERDBIE
BYMEXIS-DASABRBHIEEIND. LHL, Eu DEDEERRSNEVNC ENS PL DRFIER
BLIEEEFEZERICKL, BL Na0 BBERELCHASABEDRBICL > TESINZENEEZISNS.
EEERENASAEDEREBICITAT, E(C Opx NSHEBES 1 mm BEOKIGH (Opx-wall) AERIN
TULS. Ffz, Opx Monzodiorite & Opx-wall MDIBFREBIC(E Phl HHERICERINS. ZNICL, Opx
Monzodiorite HM\SEMHMIICIER T S Pl-veinlet TIE, BRE Opx-wall MDIFBREB(C high-Ca#t P1 +
vermicular Opx tPhl MSEBET 1 mm BEOMEE (vermicular zone) MEKTND. Vermicular zone
(&, FEEITDINASAEFOIMEICHHIDSFURFERINTULS. D &ld, vermicular zone D
high-Ca# Pl (Ca#~90) MHOASABEFRD (a0 (CETHEY (Cpx & P1) NHS5MCa0 OEHEIC K DRI NEA
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HEMERETS.

D EOERBRICEDE, D REAKICHIIBINASAREERBEXIVEDRIGICEKS high-Mg#, Na-rich
(Opx Monzodiorite &) XJILFDERTOLCIERET S:

(1) DASABRATEXIVE (meltl) BMBAL, MEDFEFRIC Opx-wall NEHRIND.

(2) (1) A, meltINDADSAERSD (Mg, Fe) BMILERT B &(CLD, NASATLE meltl DEFRER
(CIFBPAAAIC, MBRBIC Si0, (CZLLXILE (melt2) BERTNS.

(3) Sio0, (CECXILREZLOVXIL~DOBEDOILEAREC B8, 7ILHYTEEE §i0, (CEBUCXILSICEBETD
(uphill diffusion: (L, Sato, 1975). COFOLXICELD Na & K (&, meltl & melt2 ORAICHERED
B (meltl > melt2) BB BICEMNNNDST, ENICESL Si0, (CZLL) melt2 M5 Si0, (CEL meltl ~
BT 3. Na, K IAAODITR (Si, Mg, Fe, (a KE) ([FBREDERICIESTILAET B2, meltl (FLDE
5$i0,, & Mg# (CED>TLL.

(4) EOTOLERICED, meltl FTOEMEIDE & Mg#, & Na,0 (RU K,0) SBEE(CES. High-Cat
PL Z8% vermicular zoneld, JTTOMAMEDE Na [CZULL<EDTe melt2 DEMZERRL TULSAEEEENR S
3.

F—O—R I EREXIM-DASAERIG. 7vTEIVIEE. BHRANBIEET

Keywords: felsic melt-peridotite reaction, uphill diffusion, Hidaka Magmatic Belt
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maERAb L, K ETERERDBRIER & MR
Crystallization history and petrogenesisi of the Hikami granitic rocks, south Kitakami
Mauntains, Japan

ERAR B *18 E8'. B Z. FEH Ml tF —F. LW BAL B £F
Jun Sasaki', *Nobutaka Tsuchiya', Tatsuro Adachi?, Nobuhiko Nakano’, Ippei Kitano’, Yasuhito Osanai’
, Yoshiko Adachi’

1. EFAPHEEFTMEHZE. 2. NNKEXZREER A SRR, 3. F R KB TTE
1.Department of Geology, Faculty of Education, Iwate University, 2.Department of Earth Sciences,
Faculty of Social and Cultural Studies, Kyushu University, 3.Center for Transdisciplinary Research,
Niigata University

KEEEEHEIE, aFRAMEMREATNSEREHEMEBIC MO K EILEFILE U THHRT SKLEEHE
EBARE, ZNICHEINDIV DOHDNEREBR T DEEEEICEX SNIEHINTSH D (FWEIEH,1974; 16
FHEBHERTIL—,1982). KETEEBEDEBRIMUEB D (FIC DV TIEFEASERONREL D TLIE
m, MEZNCEEVIVIVEERTH D EMNEFEESHTHSD. ULHALERS, INE TORRENAERS
R(C(IMEZ2RERE DBEICFEARS D, b EILtOEERMBICETIRETLEHDIDTH 2. ZDE

&, BRNEEXDEEME LTI VERVRU--PPERDAEETORER, KETEEEEDEREMRS
TRTOEBRICHVWTAIVRE JEREAICHY T SH450MaTH D EMBESHIE STz (ERAIZH, 2013,
HAMEZSEE,; 2014, HMEKRERNFZESEE) . ARXRTE, CNITICRRZERIEZNME (EAK
([EhH\, 2015, MEFREE,; 2015, MEKRERFZESEE) ©Sr-NdENMAER (ERAK(EH, 2015, BAME
FREE) ZERE LT, KLtHAEZENT SZaHOBREBEKRERASHNCLZENSDRREAZEZERT 5.
KETEEBEOERXD(E, TEUTEINEN(1999)E LOUWE - BAR(2000)ES8E(C, UTD3TIL—T1085
HICRPLE. WEEAREARESUEREERE~~—FILETH D, Si02(CZ LU < EFRMEIRNROVER (CH
IBEMEA-T, IrlCECC ETRED ITONBREBICHM T DEMEA-2, BEHRERE = UILEREBOIRO\EE (C 5
19 BA-3, Si02CEHEEERDRVEEI(CDT BA-4. )L FBARAESIHLOVEHABRE~~—TILETH
P, Ishii et al. (1960) DKREFEY(CAHY UABILE~EERCHH T a1 (RERERENRSE) . LtHHNS
FRREBCAMITILLS BMLBICET C E THRED(ToNSDEMC, K0(CPPZ L < KELWEE~XE/AICH
I BEMED. TN REXRGEICHENONBIEFEEIRETHDE, F, 6THD.

MU EDEEDSE, FBLERETHDSIN2CZLVA2ERVYIVTHDIEREL, LDMELEEETHDK
HR(CHEY T BB, SLUEBREERELHDIEHMELIEVIVEREL, ENSOERECASRIERIER
THBEAENE SO LE. FTFERDTTEEAVCEVY NS VY IEHEIC K DBREMEBERICH (T B3Rk
MOEBZERD, ZNSEAVTHEIETREENDZE(CNHRATRENE SHERSILZ. ZOR/ER, LWFNIC
FUVWTELEARG, BER, MRA, A%, WKL, SLULEOI NI VORI TELIETLRSEENE
{ERERBTES. LD &eh s, KETEMABDEBLEEOMERELIE, WFNESI02(CZ L UVEMEA-2M
SNNIERIEATHETETHSD. EMEBELUDEBZL L Y RDEWE, DBREYIOEISDENT
HEATRETH D, DABREREDHDTHNEREDEVNICER T EEZXS5NS.
KETEEEEESUEANENEERIEHEESEDS -NdORMHAEROBRSINS (ERAFH, 2015, BAME
ZFREE) , ZIREBEMEREHYTY 7S KUBBARIE~RIVLARTEMEEK D € KENRYE
(CEUERFMEICHRIZEEXONSD. KETEEAEICHEINTUBZEDRERSDSr-NdDRAIER
&, ZIWREXRBEEEELIDEE U KEMRBRBD ICECCENSEBRYMETH D EFEXIC L. Fah
IAIZEAY (2000) (CKXBEHEIIBEFNAEASE, FILRELEEEELD ENdERHFAELEARE S, ®IED
ERME(ICFED XLV, FIVREXigitaEnEFEME L L TE, EHIIBEF0AERE EENRENA
DOHFBENERMAERZE 7T RILEE~XREED TEMRMIE CTH St NRE L.

F—OU—R KEEER. BAEFE. FIVREXKE. b Lt
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GANSEKI: JAMSTECERY Y FILEEEBHRO 7O EY 7+
GANSEKI: Maintaining Accessibility of JAMSTEC Rock Samples and Associated Information

“EIL BRI BE REL ) IS JASTEC F—5 - YT - F—L
*Takayuki Tomiyama', Yasumi Toyoda®, Hiroki Horikawa', JAMSTEC Data Sample Team

TRITBCENEFRERAEEE. 2. (KK) YUY - D=0 Jv/RY

1.Japan Agency for Marine-Earth Science and Technology, 2.Marine Works Japan, Ltd.

I FCRAFERERE (JAMSTEC) (ZIAMSTECRRAADEV I TS S Nie T — 58 U JiLE, MR - BEEFZEN
EULREZTRMABICABELTULSB[1]. GANSEKIT—SIAR—=X(Z, JAMSTECERY Y TILDX S FT—/XIL D
JavIER, SR VTIILOBNT - ERNRIDEHNAIS1 VI XTLTHD, 2006FEONFHE, BE
DBUEER CREITEAINTULS[2]. JMMSTECEAY Y TILDOF 1L —2 3 v TR GLVBOY Y FIU
PZNEEBHOUEICERHTED, GANSEKICE, HVEDTIF1BOERDT VY FILEBEHINTLD. &
1z, GANSEKI(C(FZFRZFNSENHIAMSTECLADERY Y TILDBHT—IDBHRESINTHD, HENE
Z(CHATBCENTES.

HAYYIIE, REEOREZECHISMEERCHD, BM+HEFIICERINCY Y TFILTH>TE, =D
PR ERVCHEICFEAITZICENTES. VWY FIEBMRAITIZMnICF, YV FILEFERUEZ
BRrER, BEOME, MERERDEN, ZOY VY TIVREICEI T, EOLSHEN, FETERIN
eh, ELVOEEBEBHEAFTEL CLVBCENEETHSD. TNSEEBHENAT7 I I UPTUVETEINT
ONE, Y FILERBRICEBOD SN >EIRMABTE. YV FIVERBNUCHRE (SEVESRTY Y ZILD
BHZERES, BROMRICHABIEZCENTES.

JAVMSTECERY Y FILOREE LT, UVBOEDTE, X557—5, R - BRT—5, HERYIEERR
T—=5, DI—XUR—-btEE, BROYVFILOBEEBERENNSE - REINTULDCERZL), LLSCL
BEFSE5ND. CNSEEBIHRADY 2 (FIAMSTECONUIUINKUIFT =SS 1 CTEHSNTH D, GANSEKIBIA
EZDUEDICHZESNB[3].

ERTVTIVONBICBRLTEELEBONDZ VS 1 Y OEIWICIE, GANSEKINT V FIVIEBRNSEE VD
U, ICICEBETEDLSICHEDODTUVSD. FTEEELNDE, AU NUNKUIF—SY 1 ~ICE T SDARWINGD
fsE - BRERYS, J-EDIDERR - MURIBEHR CTHS[4,5]. [HIDIVEST —F E 1 —7 TITON T UV ITEKRMODM
PTMERDORIRIEY —E X DEEEEIE, J-EDIV X F LICHME I AR THERENSNTULS.

28 [1] I5—5 - YU TILOBDIKRVICET EARS

#t1 http://www.jamstec.go.jp/j/database/data_policy.html. [2] EBEERY Y TILT—IR—2X
(GANSEKI)1 http://www.godac.jamstec.go.jp/ganseki/j. [3] [GODACT—74 Y -r ~NUUNKUI

1 http://www.godac.jamstec.go.jp/jmedia/portal/j/. [4] THE - BWT —SEEE X7 Ly (DARWIN) |
http://www.godac.jamstec.go.jp/darwin/j. [5] [FEEMHYR - BIR 7 —H1 T X

(J-EDI) ] http://www.godac.jamstec.go.jp/jedi/j.

F—O—R BRYVII. FVSAY - T—OIR-X FalL—T3V
Keywords: Rock sample, On-line database, curation
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BHETROEREEF JO0-Jvroa7F>1Y— (EPMA) EEDHDIZOHDEHEEXRET
B X7 LDREF

Development of low-cost simple dead time correction system for accurate quantitative
electron probe microanalysis (EPMA) of trace element

“hnE e

*Takenori Kato'

1. 2EEAXFFHIMKERIBAZTRR

1.Institute for Space-Earth Environmental Research, Nagoya University

BF7O0-Jvro07F>1Y— (EPMA) TBHMETLROEENHZETSZHICF. RAMFRDOKE
- REEAIENRE(ICE D, EPMADERSHIEREMRIESNIEENBESIND 2. EREELILFA
BRERDBIZHICIFEEMEERNTBRIERCABRTRAET S EMEZ LU,
E PMAMDRESHEDNERE—RMICLLFISTHHETXRERET S, HAGHEICEARREERSGD. Bz
%tbﬂiUéo%mkw XIRDEHHUENSED X IGMEZHET 5/, ARBEHEETOUEND

o NREREICLDHREE LI XIZMENBOEFEZ LD H. RBERCTEEDSVVEEMEZAET S
%mk@?@ﬁ%ﬁE@EEéb ENTOERTICEEEET S, ARBEIFREERCECRLED, KED
WERDEREICEMRET B, Fle. BERNICLO>TEZENTS (EPMATHEAINSHAIGHENDHmE 5
FREETIE. FREEETWHUTHSYPEEZTELLLDD) » TN, THNICAERGICHHE
TERICARREZEREL. BYIEETIVICEK > TREFBBEFEEETOLINE. METSKRUEZ ERICTTD
CEFTELEL, ZDEH. AREBEFHENATETITHONE. MBBEEBDRENRKEL DB,
E PMATIEFARREENIELEARREAETILEHEL. BRERE XFREOBRHNSHET SFENRH S
[11e UH\L. BREOIFEFREDOCHIERICAETETIEBRICHBRRAG D BEICRAEND D, . &
FLEERICTFRATEICENRHETH DM, BICEETHDICEZRIEIDCEFHEH UL, ZCT. RE
BMEZELU CARERE—EEREITCEMNTEDILDOICTBDIVRTLERE LU,
BRLEEARNEREFE S X7 LAGKBELEDICEDZH. EPMABRICLDIEEANICBENEREL T, %
PHCERECRAICHDIE D ARREAZL ULV EHLEE DI X T LERETUIc. AR TIE, HEOTER
DHEADCBREVIVFNAITLU—F—EFEBATIFEERI o XEREBENRT7Y URHICKSZEN
5. COYRAFTLREYFTANLOYZAL—Y I3 VICKDIEEICEHEFTAUTE D, EoEEBEML. BELTE
VILFNATL—=5—&1DIE(FEAT DA TE. 100kcpsET TCOHAHMETHNE. FHaothes DDA
BFREAR0. 8p S 1. 4y X TEILL TEO.5/ 3 — TV FRFBDIRE CARARBREFEENAIEETH D EMBESHI(C
Holze COFETHNL. BREVILFNAITL—9—DRIILRES ZHOHMNE. REERREFELE (CHEL/R
SA—S—ZIEHEICKHDC EMAIEETH B,
[1] Heinrich, K.F.J., Vieth, D. & Yakowitz, H. (1966) Adv. X-ray, Anal., 9, 208.

F—O—R I EBFIO-TVroO7FS7Y— (EPMA). RREFREMEIE. XRDHD. KEDSEEID SR
(WDS). LEBIEtERE
Keywords: Electron probe microanalysis (EPMA), Dead time correction, X-ray spectrometry, Wavelength
dispersive spectrometer (WDS), Proportional counter
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NI IICHIFBRDIVUNDS I L — IO FED
New occurrences of silica clathrate minerals in Sakhalin

*Fq% m_1\ é‘ E_EB1\ '_.E_Iﬂga fiﬂl31

*Koichi Momma', Kenichiro Tani', Ritsuro Miyawaki

1. BRI EYIER

1.National Museum of Nature and Science

Silica clathrate minerals are rare minerals containing various gas molecules (CH,, CH,, CO,, HS, N,
etc.) in their cage-like framework structures constructed of pure silica. Three types of silica
clathrate minerals have been hitherto known in nature. They are structurally analogous to gas
hydrates. In fact, the three minerals, melanophlogite, chibaite, and bosoite are isostructural with
three types of natural gas hydrates, i.e., sI, sII, and sH hydrates, respectively. The source of
gas molecules in silica clathrate minerals is also considered to be common with one type of natural
gas hydrates having thermogenic origin.

We recently noticed two specimens of quartz pseudomorphs from Sakhalin in old mineral collection of
the National Museum of Nature and Science. They are labeled as quartz pseudomorphs after fluorite
or apophyllite because they have truncated octahedral shape. However, they look identical to quartz
pseudomorphs after chibaite occurred in Chiba and Nagano prefectures. These specimens motivated us
to field investigation of Sakhalin. The two specimens are from “Souni misaki” (Kuznetsova) and
“Bisyasan”, the most southwest part of Sakhalin where Miocene sedimentary rocks and volcanic rocks
are exposed. Unfortunately, we could not approach these places during the field survey in 2015 but
we discovered new locality of melanophlogite at Nevelsk. Melanophlogite is associated with fossils
of various chemosynthetic shells in calcareous concretion of mudstone of Miocene age. The
concretions are abundantly distributed as veins or pipes mostly parallel to the bedding plane, or
some of them look like isolated nodules of diameters up to several meters. Among these concretions,
melanophlogite only occurs in the one containing massive amount of shells and voids. Melanophlogite
occurs in these voids as aggregates of cubic crystals of sizes up to @.1 mm, associated with
chalcedony and small quartz crystals.

F—O—R:IUNOSIL—rIY). X5 VEK, {CZEREVEE
Keywords: silica clathrate minerals, methane seep, chemosynthetic community
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Thermoluminescence and impurities of quartz from Sambagawa metamorphic belt, central
Shikoku

*Theeraporn Chuenpee', Osamu Nishikawa’, Yoshiaki Kon®, Kiyotaka Ninagawa®, Shin Toyoda®, Takeyuki
Ogata’, Takashi Uchida’, Isao Takashima’

1. Faculty of Engineering and Resource Science, Akita University, 2.Mining Museum, Akita University
, 3.Department of Applied Physics, Okayama University of Science, 4.National Institute of Advanced
Industrial Science and Technology, 5.Faculty of International Resource Sciences, Akita University

Quartz is an essential constituent in igneous, sedimentary and metamorphic rocks and is a major
phase in veins. The crystallization of quartz under various geological environments allows it to
enclose a varirty of trace element impurities, which play an important role in its
Thermoluminescence (TL) emission. The TL emission of quartz shows great variety in intensity and
wavelength. Blue to green TL emission at high temperature range has been commonly detected in
quartz originated from plutonic rocks and hydrothermal veins. The orange to red TL emission with
high temperature peaks ranging between 300 to 350 °C has been generally observed in quartz
extracted from volcanic ash layers and archaeological burnt materials. Nevertheless,
characteristics of TL emission in metamorphic quartz, as well as its relation to trace element and
metamorphism have been poorly understood. In order to clarify these issues, the TL emissions and
trace element compositions in quartz grains extracted from samples of pelitic and siliceous schist
and their associated quartz vein were studied. Samples from different metamorphic grades (e.g.
chlorite zone, garnet zone, albite-biotite zone and oligoclase-biotite zone) were collected from
the Sambagawa Metamorphic Belts in central Shikoku, Japan.

The purified quartz grains were irradiated with a *Co gamma irradiator, using a dose of 5 kGy. TL
emissions were measured at Okayama University of Science and Akita University. Trace element
concentrations in the grains were measured by Agilent 7500 Series LA-ICP-MS. Paramagnetic defects
were determined using JEOL PX-2300 SER spectrometer at Okayama University of Science.

A high intensity of the peaks below 200 °C favors the lower metamorphic grade. On the other hand,
TL emissions at above 200 °C tend to increase with the higher metamorphic grade. There is an
obvious decreasing tendency in Al content with increasing metamorphic grade, while no significant
difference in concentration of Ti. It was measured that Al center is presented in all samples,
whereas E” center and Peroxy center are commonly existed in the higher metamorphic grade samples.
It is reasonable to consider that the declenation of Al content, and the existance of E” center and
Peroxy center with increasing metamorphic grade presumably influences the characteristics of the TL
temperature peaks in the samples.

Keywords: Gamma radiation-induced thermoluminescence, Sambagawa Metamorphic Belt
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TEM-ALCHEMIAIC K SEEIR B DAL/ SiREERIE
ALCHEMI experiment for Al/Si-disordering of annealed sillimanite

R R B SN KR Ei) =B B

*Yohei Igami', Shunsuke Muto’, Masahiro Ohtsuka®’, Akira Miyake'

1. TEARZXZREBZATRL 2. BHEXRZEREKMR - X7 LIAKA. 3. 2EEXZXERLFMFER
1.Graduate School of Science, Kyoto University, 2.Institute of Materials and Systems for
Sustainability, Nagoya University, 3.Graduate School of Engineering, Nagoya University

[FU&IC

B A (ZERA8E © Ponm) (3. ALSIOZED—DTHD. BE - ENDIBEE LS T HHIRRNZMNICIER CEEL
I THD. ERASBERBERCaEmECMmRE LR (ALSHONEFESITIVF I UeHs5. MEAY 7 ~
FRDOAL/SIERECHKFPRICEFI L TUS M. COAV/SIIEFERTEKRILT S EEXSNTULSD (e.q.
Greenwood, 1997) . EER(CKARNSE. Miyake et al. (2008) (C &K PDNapierBARFDIERAI(CAL/SIOEMKRE
{BICHRT 3 EEX SN RAMBEREMABAREIN. 1000C ELOBERDBELLED S5 ENERT
nNTud,

LHL. BERBEDOA/SIERFEDOEZICIERENRZ . A<HSHEINTUBIEDDHEDEATULB L
EXRTV REASTHMERE LT ERAGELST REDDBOMEMRZE(FS5SNS, EBETHNAINE
RARCE. BERAlC I BeLS T ~(ALIAL,,S1, ,,10,, JHEOHTHET B & HiTomba et al. (1999) M=
BILETHSMMIEODTUVD, EERAE LS MMIAV/SIOMERLENETELE D EDOBEBEENIER(CBITS
D, BFEHIIEEDELNEV, ZDEH. NILONSHERT—S%E _MHICHBETDDERETH

D, BHICHBELIZ ETOERBNARDS5ND, e, ALEST (FXIREELEENE Lz (C. ZEZEXIREITRER
TOAV/SIMBPEEERELVEV>REREH D, WFNIcE X, ERICFHASHDIXARHSNS,
—7. Tafte & Buseck (1983)(3. TEM-ALCHEMI (Atom-location by channeling-enhanced microanalysis)i&%&
BUWT. RAEFDAV/SIKFEDEEZIH CL\D, ALCHEMIEE (&, EBREFBEMEE (TEM) CEDSIEE D5
HEERAVCTRUBREFETHD. BEPCTOEFROLBAMRICLZIREER - EERN (BFF v
DYOMR) ZEFIALEEDNDTH D, COFAETIETEMT THumZE OMEEN S RIENTIEEL 6. e
ZR(TTEROEBICTAET B ENAIEETH D, /e, EDSIEEDNDHEERULDCOH. ALESIDK SR
FEEBDHEVTRETDIBHLU CTRETIEETH D, TSI, Yasuda et al. (2006, 2007) Tld. 174 VR
FEZ(HEEDBIRSI NI XERIVICH L. TEM-ALCHEMI % $E & B /ZHARECXS (High Angular Resolution
Electron Channeling X-ray Spectroscopy) EHEINDEFFARNEERNICELST B TRHIEXIEREERNST
BFLEZEAL. EEMESHBICEICHIILTUL D,

ZCCTAMET(E. HRAITERE TR L TEHRA (X U THARECXSIC K SALCHEMIERRZ1TU)\. SMNEBCEE (CX
I SEHRAT DA/ SIKFEDERZE B 2.

FE

SRl EafERundvagshettaEEIRAERE HAEME L L. FBRESXUNFICT790-1530°CT1-1751TMREF - R L
EEDZERALZo HARECXSS#T(E. TEM-EDX (JEOL JEM-2100F, JED-2300T) ZHAUL). Al/SiEEMFLDFENRK
NPITO{101}EICEBE LTI o, 94D E. BFRAFAZ{101}HICH UEEAMICEHRNICE{LTED
D200 DFFHEXISEIRE Uy RITEDHARECXS PO T 7 1)L (8 © ASNA. #itdh | STROFEXIRE

B) ZEB Uz, 1530 CHEEFRTMAL ZRINS(F. Tomba et al. (1999) ¥°Holland & Carpenter
(1986) MERBREBKRICLS T LPOHSIITBYELE DEBHNEREI NN HAREXSEIE TIFENSDHE
HE e T, HELEHRAREIICTRBL R, ddH. REETIVEEKRREETIVTOHAREXSTOT 7 1 ILD Y
ZaLb—23aviE&s5nlen OIS LICSC (Oxley & Allen, 2003) (CKDITO>THD. AU/SIFKBREDEL)
REMCTOT 71 ILICEEEREFITCEEBBLTULS,

fBaR - ER

EBOBER. YV TIINS. IZ2L—Ya VRBEREBLIUZHAREXS O 7 T IIVERS I 5 EMTE
2o Flz. MBY Y FILOTOT 71U, BEMEOTOT 7 1 ILICHART, EKEETILTOY
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SaL—YaVRBREBLULZREARH SN, ZTC T BEETILDIYZ 2L —Ya VEREEBRFET
WDV =1L—2 a3 VEROBEREESC I > THERAETOI 7 M ILOBRERH#cECS. IRTOTO

T 7 1L TRUVFittingiERAESNE, CC T FfittinglFRICH VT, BRETILOFST 3 EIGAZE
AU/SIEEN—RALMEEZ XD EMTED, T TERRIC. xKEFEELEEFTILTY=Za2L—T3 Y
ZiIokECSD. BIEZTOT 7 T IVICERBIGEVERME SN, ARTEDEE - BIRFERCLIDBOSNSAE
NEFREE L THALEBEEBLTULBCERDN oz, Fe. COLTESNEITEROKEE(S. MER
BEARELEBFEEGNICETII/RESSN . BMEOZENS. KARDOEER - BIRFEERAVSC
LT BB DEHFRAN OSREENEENRSECET SAREMNTRING, T5(C. AAKRTHUCE
B - BNFEAE. BBRRIYMOTRDEREZCEBN T3 uEENAEL<. BRAICIRS FHRREILIDD
WOERREEEICASERNZEFR DOFECH I EETEINS,

F—DO—R: PILTZE. BRA. AUSIEKRRL
Keywords: ALCHEMI, sillimante, Al/Si-disorder
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TJOR-0510 /) IVRIT 1 SEEBICH(TIRES LURNEEDZE
Grain size and cooling rate effect on phase taransition between proto- and clino-enstatite

B R, =8 =\ KH EBE
Tatsuya Osako', *Akira Miyake', Shugo Ohi’

1. REBRZRZFIR A AR EN ZEBUNE LA FHE. 2. WEXZ
1.Department of Geology and Mineralogy, Graduate School of Science, Kyoto University, 2.Shiga
University

[(FUSHIC] TVRIT A ~MgSi0)ZHENEERBCOREMHTH S IONI Y XSS ~(PEN, ZEREEF:
Pbcn) ([F—REMICIFRAARAEMETHDEEISNTU D, EER. BAEFTOE CAXRAARIP(CPENIAEFET
SCEERELUHIIEN, LN L. Foster(1951). Lee and Heuer(1987)/%& (X, EBR(C K DBSNIZEHRIN
SERCOPENDEFAZHRE L THD. XAHARNBRRER & (FEENRH D,

Smyth(1974)(d TV X595 1 ~ZEEOIEER(CRET S5l S RRERXIROITRBRET/E0). PENDRBHINNE
WBRBIRDOS1 /)T VYXIFA(CEN, P21/c) (. AERP > DIFBHEAILVY IV XSS 1 ~(0EN,
Pbca)[CHBEBIT D EER L. SRIOETI SPENECENEDOEERIEIVILT V1 RTHED E LTz, YILT

YA RERBICHVTIEF—REMICRIRRIG . RHERE E V> EZEMARE (88 OXTEHICREEESX
BCENRROSNTU S, PENOREMCDVWCTRRODIBEMNHSM (e.g. Huang et al., 1994) . CDhC&lc
BU CEENLERI T CEINTUEL, ZCTAMET(IE. PENRERTCEREBOREL LD KD BEIANEE
HZEBESNMNIT B, FHICRRPRHIREICEB L. PENDGRIEREITE DT,

(8] HEMEE L TNB(1982) LRV TSV I EICEDAERURENZE BV TOERREIT Oz, BEER
TlE. MERXREITEXRD) (CKDHEDRIEZTO>TUVD. (1)RIRKEFMY MR LUHEYEEIRRA.2,
5.2, 46, 87, 140, 180 ym)[CRBILTZENEZNENEHEE(CFESD. FBRESKUFT1200 TT20 hrifFLTZ
%5 C/minTHRAILZ,. QQ)AHBREBMFM | RIR1.2 ymDMERE HEYEE L. 1200 C, 20 hr TIREFL
e, 6EODOZERE (0.1, 1, 3, 5, 10 C/min, K%) THHA LI,

[BR - Z2R] ()RRKEFEMEOEERTE. B2140 pmA T ORI TCPENOE—O RIBN., KIERNNS LSBT
EFBCOPENOEBRMNEMT SEANRS oz CNICKDRIBNPENDLZEMICEL VFEESXTUSC
EMREINTZ, Tz, PENDERBOEEE EDRIBRDBEMNE DT D ERIT > TULBINITITIEEL . KBNS L
1EBFEPENNSCENNDMHEEGER AR ETLVEXRSMEINL TOKEDEEZ S5ND, € Tlhen et al. (1985)
DVYILT VY1 FEERECDEXRERFI T XDBERERLULECETIVRICH > T, AERBRIBERDPENZEEBRE
REROBRICDVWTEMBEHIC LD ELZEITL. TN1-F = exp(-0.026d) (1-F: PENEREE=R, d:HfR) &8,
Q) AEREBIKFHEDEE T, PENEER(Z3 T/mindERMRREZ . ENEIDAHRES TEELTE
PENE (TP UTzo BEAIRENRVNITE. LDZLOPENNRBE I NI ITEECEREL LI LI EAICHD
—7AT. ERRNEENREFCRERUCEBILNICKLDIEERIEEINDIEEXSN. COMBEBOEBERDES
WICKDPENEBEEFTREIND I EEZX SN B,

S EY X ~

[1]Foster (1951), J. Am. Ceram. Soc. 34[9], 255-259.

[2]Lee and Heuler (1987), J. Am. Ceram. Soc. 70[5], 349-360.

[3]Huang et al. (1994), J. Am. Ceram. Soc. 77[10], 2625-2631.

[41NIE (1984), AAILMEARZRFRERIF3, 97-103
[5]Chen et al. (1985), Acta Metall. 33[10], 1847-1859

F—O—R:FJORIVIIIA ~ HBEB. U7 MR HHRE
Keywords: protoenstatite, phase transition, size effect, cooling rate
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ALEBFLMNERER(C DR S SRR A DILFHERR & SEERFHA

Chemical compositions and age of the Yusubaru Granite, eastern part of northern Kyushu

R WA 7\ BRI, RIR R

*Masaki Yuhara', Eriko Nishi’, Yasutaka Hayasaka’

1. BRAXFEZEMIKERIZRL 2.)IEHE. 3. ABXFEFE
1.Department of Earth System Science, Faculty of Science, Fukuoka University, 2.Kawasaki Geological
Engineering Co., Ltd., 3.Faculty of Science, Hiroshima University

BB ERREEEESREOREBICH M T SHARTEEAE, REMIRICH (FDANBEIREICERIN
FEEZSNTUVBM, EECAHICOVTORBREIHE—INTUEL (BARE, 1985, ZIRIFH, 1993 ; &1
£, 1994) . Z2CT, AEEEDEREAEEBRNSEMVXDERTIL, VIVOMBBREEZEERLE. &5
(T VDU-PERE, LA-ICP-MSERWVWTAREL, SEEREHERS L.

SHERTEEEE, HETENRE, RNHtHERE, BEBRtMEICBATS. HARIEHMEE, T8, B2
BEIIRAENE, EAEEHEICRAIND. FEMH(E, ECHBOEFEBRL, MAIRREER~AUERTtES
o753, BEEWREMRIE, TEHERONEEEUTEL, P~ BEANAEEREMEIRENS
4%, TEEICHNBEET, RE/WMICETIRER, TEARG, FERIMOESHREZST. KaMI(C
X, AFMEERESRERNOSND. BEESHIE, TEHEEERONESEEERL, M~EARATE
B~AZ/8~EE/RTEEENSKED, —FBFOORESD.

TEME, BHEEHESLUCEREMREENSI,ZEEE, TNEN6I. Jut.%~76.0wt.%, 75.6~

77.0wt.%, 64.7~68.7wt.%THD. /\—H—NRICHULT, FEHEEEBAEEHEOERZCER(SEGNTH
3. BESHNRENEEE, ZLOTRTEEEOEMERAOER LICTOY FEINTF, TEHEEEBEREAEPIC
NHY L EANRG-RERIEHERREOBICTOY ~En3.

FEMHCBRESRGE, ERNLEERZERI S, AICVYIVORMEICK > TERINZEEZ SN
3. BEHEEHEE, TEHERELIERETERTIEH, CNSOTICVIVEBIDNREEL, ETHE5HY
HICBAULRVIVRESENSHEIEREERL, TZOBODEIDMELIEVIVOEAILLDEBAESEN
SHEDEENERINCEERSNS. BREERIREEE, SEATOMRERE, T—RE/J, EFEBROZEEMN
AEV. TSEN—D—RICHVT, TEMEEEREREOBIICTOY RENdEhS, MVIVDRAIC
KDOTERINZEEZSNS.
HERtEaEFEHEBIBTEREETR(CHH T EREPIRED T IL T VU-PHE(F98.6 +/- 0.9 Mak98.7 +/-
0.6 MaTH D, ZNENOEEFHAERIT EEZX SN, WRIEH (2015) ([C K> THRESINIZHRAEREERRSE
(107.4, 103.1 Ma) BLUEIFERES (103.7 Ma) OIILIVU-PbERLDERASHICEL. LIzADT,
ERFEIBIFONBREEIARB(CZERFISEHLIZEEZEZS5NSD.

F—O—R HAREES. YL VU-PhER. LB AMNBEERRIEEETE
Keywords: Yusubaru Granite, Zircon U-Pb age, Cretaceous granitic rocks in northern Kyusyu
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BEERXRAEVIVERMEOAIEE—>0K Y HETHES (F8R)
Heterogeneity of source material beneath an ocean island: A preliminary case study of
Rarotonga Island

SERA BN PE R INE FEN AR T EK BT Bl T B B AN M E5HR K
1,2

*Morihisa Hamada', Takeshi Hanyu', Takahiro Ozawa’, Takayuki Ushikubo®, Kenji Shimizu®, Motoo Ito’,
Qing CHANG', Jun-Ichi Kimura', Hikaru Iwamori'?

1 EFMARAAEEEIRANYEBRMR DT, 2. AR TERFMKXRERZER. 3.8 FRTAREES
i

1.Department of Solid Earth Geochemistry, Japan Agency for Marine-Earth Science and Technology,
2.Department of Earth and Planetary Sciences, Tokyo Institute of Technology, 3.Kochi Institute for
Core Sample Research, Japan Agency for Marine-Earth Science and Technology

[[FU®»IC]

CNET, BEEXREORGMEROX ~OYFIL (Sr) , KAFT =24 (Nd) , # (Pb) FHE DRI
ALEEROT, /N\1=1— (HIMU) I VU wvF - YV (M1, EM2) &0V D2V Y VRS DEENE
MINTEz. FERONLAEEEDRMUELEDRHRICARND DT, RETREXILNBEVESHI D LI
K2T, ENENDOV Y MIVIHERDICHRT VI VDEBERERDOECEEFHZHSNIL LS ETIMEN
SERCEDDDHD. BR(E, MAFFOBIETHI3SORVYABDONYSVADXIL ~EIEYICTL

T, MEKMEZRVILF DN (FExnk, MERKR, BRMYTTR, RNELEE, AIEERD DZmk - ZEM
EORH) Z1T0), 7Tk - AMEOHEBEMERSILIZOT, CCICPFRINGBRZERKT D.
[AIRICAVZERIE BFFE - FIE]

PRCAVZDE, BAFFOO VD - 7—XSIIVEEOSONYHS (BEE(CHI12 km, BFILICHIT km) D
BIHAANILSESD (2.3~1.6 Ma) CEHUEIXREDA VS VAXILNEEYNTHSD. YOI VHRIER U ZBRICER
BEBEINEH S Zfec, XILEBEYHSS~1SEERRENH Y S VANT —N—J0—-X L, R
(E(CBEMER) NBEHLTUVS. PIRBRERTTBBRICIE, COVRMRICKD, XIL-EBEYIDIZE
HERAZELSEIELTVWBCEICEBELE.

PFCHVNTIE, TFRrF VEESET (SIMS) ZAHVWTSDOXILEBEYINH S XBOERT DERMETT
&, SLUHMEMALLZEDIFLIZ. RICEFHETO-IvroO7F>1H— (EPMA) EHVWTHS XEBEOE
PDOEEBREEINULUZ. BEICL—Y—7IL—2arVFEEE TSI VEESET (LA-ICP-MS) ZAHWVT
XV~ EBEYOWETRROTREALLE 2T LTz,

[ITHER]

Sf[O], SIMS, EPMA, LA-ICP-MSZERIWT, ERMUILR, FTExR, WMENR, HMAMUAKLLLEDETHOT—5
TYRERIRSCEMRTERDE, 2DOXILEEZEY (rtg13-mi2&rtgdl-mil) THS. (0,BEEHOEE
DBEFRERVT, XILEBEYrtg13-mi2OBEMEDEH10 MPall £, XL ~EBEWrtgd1-mi1DEIFIE I (FH
12 MPaAETH D, MEEFAETLEREUTHAXLEXILEASAY S VERREL, XILERAY S VRS
(CBEMELTHESIN ZCERDH DIz, NS5 2DOXILNBEMICELTIE, BROKDBENBKD
BACPHNOZNEEZERS < ZIITENHNLTCVITEMZEETETEMN D, TS, AHAKTIE, BKD
SBAPBRAOZDREEEZ(FICKVERUERDTHD IvERE, JvREDEEHEMNEVREBETTERS
FT=ZDLDH (F/Nd) (CEBETS. F/NEICEEITSCEICELD, XILEEEMRELLMELTULSIR
EERTEIENTES. XILEEDrtgl13-mni20OF/Nd=17, XJL~EEWrtgd1-ni1OF/Nd=28TH D, TE
FEEICELZEETRT (K) .

—7, XJUEEYrtgl13-mi2OPbREIRHALLE2Ph/* Ph=2.0888+0.0026, **’Pb/**°Pb=0.8355+0.0015Cd > /lzM
(CHLT, XIU~EEYOPERHEL(Ertgd1-mi1D b/ °Pb=2.1078+0.0035, **’Pb/***Pb=0.8504+0.0029C
3. mEE, BEmoSO~YHEOXNLAEEDPRIHALLD/N) I -2 3 VOHEERNTIEIH BN, BRICE
L BPoREfELE TR (K) .
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&5l

2DOXIEBEYOF/NMENRASZT K BEO>TUVDC EE, VY RILOBROEEDEZEWCESEMEER(CK
BDMRTIFEL, VOVEERNEDO I vREENDEZVERMLTULBEEZRSNSD. BEHEEIROPLICEL X
JL3EWrtg13-mi2DF/NHENMELS (17) , BEMERIRDOPLICZ L WLWXIL ~EBEYIrtgd1-mi1OF/NAMEDE L)
(28) CEM—DOMEHRAE LT, SORVABOVIVOERBRMEICIE, BRADEREARRLEDZ IS INRUT T
DILLTHD, ENRVIVOERMTREE PR ELLORNIEMEF > TULSHEMEZE(TEEMTE
3. SORYVABD 2 DOXIL~BEVOHEICZHREISE, Pitcairng (EM1) ([SEWVWEDD, Societyl(t
KRINBEM D Tz (IMangaiaBIC ARSI NBHIMBR D DREEZ(T TV EBRTES (K) .

F—O— R EEEXREA. SORVAB. TR1A4VERNNE

Keywords: Ocean Island Basalt, Rarotonga Island, Secondary Ion Mass Spectrometry

50 I I I T
40 _
=
o S
Z 30k = rtg41-mil .
L
&
20 2 -
Pitcairn
rtg13-mi2
10 | | | ]
1.8 1.9 2.0 2.1 2.2 2.3
208Ph/206Ph
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B ~ S DR ERS B L BVKEN SIS N e RILEZE AV CBVKRIGEER | KR E DBIKEM DL
8]

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

R AP %n BE. BB E4. LA B, BAR FaE. iR BE'
*Masafumi Saitoh', Takazo Shibuya', Tatsuo Nozaki', Hisahiro Ueda’, Junji Torimoto', Katsuhiko
Suzuki'

1Y TBCE BRI RARMEE. 2. RRTEXS
1.JAMSTEC, 2.Tokyo Tech

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.

F—O—R ! ISEBEEVKE. Ra. BUKRIDEER
Keywords: the Hatoma Knoll hydrothermal field, andesite, Hydrothermal alteration
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REEEHEXININEL 7 VR—H—X v ~DEBRE FIEMIBERR - O
TEM observation of rainbow garnets from Tenkawa, Nara Prefecture, Japan

ik B8R ™M HBE. =% =
*yuhchyuan Chang', Norimasa Shimobayashi', Akira Miyake'

1. REBAZ A Z REF AR ERN A E RIS PR FHE

1.Department of Geology and Mineralogy, Graduate school of Science, Kyoto University

IV VEFRPIERENB TS V1 RRFIA—R Y RE. PYRSH (Ca3Fe™2(5i04)3) & 50

2 15—(Ca3A12(5i04)3) Zif D & T B EGEEARER TH D, 3MDEKE 7IL=Z D LHNEHRHNICELL TL)
Do TDENTT YRSH A MRERDGAELS, TUTVEYRERDITEDEL T VR—H—Xv ~EFEN
TULD, BEDH—RY REHERICERETHDIM. L1 YR—H—Xv hENEREEFS. UFMENE
TLTLBCERTESINTULS (THIEFH. 2005), FTTHFE(THIFH. 2005)T(I. ERE{110}CTITEIE
100nmEHE DAL S X SHEE(fine lamellae) REEL. EDfine lamellaeld 77IL=Z DO L& EKOBERRLEDE
B _HNSHD. ZOZHDOEREDEVICIO> TR IZBEFTSNRI VTV EYINDRATHSELT
VB, CDfine lamellae ACE. BREICFETEHEK/ Y R (zoning lamellae). #3Z U /Z/EHA10pm~20p
MOFARS X S (wavy lamellae) DFEERSELTULB. LM L. L1 YR—T—XRv bONZEREEFISTHEC
TRIMEDEBETLECDVWTIFVWEZICARALRNZLE DTS, TCTAMRTIE. BITHAREEUR
BEHBEX)IINTEHLEL T YR—H—Xv CDWT., EARNEFEME (SEIM) . EBEE FEHE
(TEM) ZRUVT. FHTEREASOMMEROBRES LUPHET oI,

ARETIE. RRESHEX)IINED{NMOHCEINLCEE+ZEEL 7 VR—H—XXv R ERV . F
IDZED (001)([CFETEET100 2B DBRZ/FR L. NFEBEMES KTUSEM (JEOL 7001F, IXA-8105) Z=FH
LT, BR - IMETOIZ. TOER. LTHEREKIC. BREAECFTERKR/NY K (zoning lamellae). &
RE(CFETSERRE100nmDfine lamellae. RIR T BHEINS X S (wavy lamellae(EHA10pm~20um) ) HNFHET B
CERPM e Chwavy lamellaeZE DA LIEEC S PILEZDOALAICETCHUVWSASETILZEZOALICZL
WAKWSASHRH D ERDMN Dz, wavy lamellaed(C. BEREI{110HIXT LT/ fine lamellaeNERR I
2o CMfine lamellaeEVIL=ZIALICETCHUVSASETIL=E=ZILICZLVKWVWS XS RH D, fine
lamellaefwavy lamellaeZ#EHI D CTLB &, T5HIC. MEBEBNRET SMEE CTldwavy lamellaeD 7 IL=Z"
LICEDERTTZIL=ZDLICEDfine lamellaeDBEAARL LD TLDC ENERI Nz NS, fine
lamellae(dwavy lamellaek DETEK L CAIEMAEVC ENTREINSD,

a5(c. ERT1AVE—L (FEI Quanta 200 3DS) ZRHVTEOS—(110)ICAREREREICH U TEELTEMSER=
ER L. EDSIREBRITETEM (JEOL JEM-2100F) ZFAU\T. SR - SR ET DI, SEAVZTEMERIOHRER(C
(FERERE{10HIT U TETIVEZDOLAICEUHEBRGERE/NN VR (H3um) REET . ZOMEEHTIEfine
lamellae(IEARE CT/L< . BFROFETIEIERENDH—X v bR Ia-3dE B DextraR (S HIB LK

holee —A. TEOTIV=ZDLICETHRE/NY ROMmBIOMES TEfine lamellaeMEARRICEHRIN. EFR
BT BEDH—X v~ Ia-3dE B Sextrak5i110, 200, 411 HERINC, COEF ab &
UdBEERAEDONEC EERBIKLTUL D, e, 1MIRFERVZBEEFRERICLD. PILZZOALICED
HMOSXASOHAD<ERINGZ, £2T. WIMEEBETERC LU TOSIORTILEZDLAICETHOSAST
HD. ZOEBEES. UHRIRERELUCIHZES. BFI1 TEIEFE LT, 123, Im3, 12,3, 143m, 1432,
IM3mDATREM RS D, F e, HREBRBEEEDENS, TSICBEVTETMEEEDEEZ SN,

S2Z

T HIE. =% &, KB &4, FBF N, b X, 8lE BX

(2005) : TREBEXNINEL 1 YR—H—Xv ~OBEER] .

HAILMZF R, BRERIVELAZSZMBEER (ML) BEESE, P80.
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Maturity evaluation of source rocks using Raman and fluorescence spectroscopy

“Ee BHR' 8 e IR R, B AKX, BN XE 55 an'. 2aE A
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, Amane Waseda
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1.Geochemical Laboratory, Graduate School of Science, University of Tokyo, 2.Department of Earth
and Planetary Science, The University of Tokyo, 3.Graduate School of Environmental Studies, Nagoya
University, 4.Japan Petroleum Exploration Co., Ltd.

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.

F—DJ—R SYIUDNE BEIRDKIL, oOI TV, KREY
Keywords: Raman spectroscopy, fluorescence spectroscopy, kerogens, carbonaceous materials
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Fig.1 Correlation of vitrinite reflectance
and slope of Raman baseline of kerogens
from Shin-Ayukawa and previous study
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Fig.2 Fluorescence spectra of kerogens from
Yurioki-Chubu
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INGEREEBNDRE - BBICH(TBHADEKRED
Occurrence and distribution of zeolites from Chichijima and Anijima, Ogasawara Islands,
Japan.
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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
Eoleo e, BAICEBINBIRBMB T VICDVW TR LZBR. FEGRERLTHED. CNERED
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
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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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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
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