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Pulsed granitic crust formation revealed by comprehensive SHRIMP zircon dating of the
SW Japan granitoids
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The origin of continental crust is a fundamental question in Earth’s evolution. Granitoids, its volcanic equivalents, and meta-
morphic and sedimentary rocks with granitic compositions, are the main components of the upper continental crust. Itis therefor
important to understand the geodynamic settings in which juvenile granitic magma is generated from mantle-derived source:
Convergent plate margins, such as the Mesozoic circum-Pacific orogenic belts, are regarded as one of the plausible candidates
the post-Archean continental crust formation, as they are associated with abundant calc-alkaline I-type batholiths. However, th
fundamental tectonic processes that triggered these voluminous granitic crust formations in the Mesozoic have remained large
unresolved due to the lack of precise temporal constraints on the granitic magmatism. We are currently undertaking a compre
hensive geochronological study of the granitic batholith exposed in the Southwest Japan Arc, which is typical of the Mesozoic
circum-Pacific orogenic belts utilizing high-precision zircon U/Pb geochronology.

In order to precisely determine the space-time distribution of the granitic magmatism that occurred in the SW Japan Arc during
the Mesozoic, we have used the zircon U/Pb method to date a comprehensive suite of granitic rocks from the Chugoku Region i
the SW Japan. Contrary to the results previously obtained using conventional geochronological methods, which suggested th
the magmatism occurred gradually from “100 to 50 Ma, with the plutons forming over long time intervals, the newly obtained
zircon ages reveal three clear pulses of granitic crust formation at 85, 60 and 35 Ma separated by 25 million year intervals. Thi
85 Ma magmatism was the most voluminous and was distributed in a broad zone that extends “120 km across-strike, whereas t
magmatism at 60 and 35 Ma were focused on the northern margin of the SW Japan Arc. Furthermore, the granitic magmatisi
at 85 Ma involved sediment-incorporated, ilmenite series granitic rocks, while the magmatism at 60 and 35 Ma involved more
juvenile, mantle-derived, magnetite series rocks. Thus, not only did the granitic magmatism in SW Japan occur in pulses, ther
was also a spatial and compositional transition in the magmatism through time. This can be best explained by enhanced subdt
tion zone magmatism during the Mesozoic, rather than the previously proposed model in which it was suggested that the graniti
crust was formed by the subduction of a mid-ocean ridge on the Pacific Plate during the Middle Cretaceous.
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Petrology and zircon geochronology of the Hikami Granitic Rocks in south Kitakami
Mountains,Japan
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K e AL, At Lok Bzt e UTafhd 2K BEREAR (REIEN,1974) &, UL 720 <
DONO/INERN 5755 (b B4 o7V —7,1982) IK FAEmAMAE, JK Lz HuiIc sEpEH 8km, FdtHy 14kmdDiZ
FFEMPIRIC AT 5 5K T, ZORPEIRICIZFEEDIRERAEZI D AL L E N5 (FR/11IEH,1999y M4 - #AK,20007% £).
JEREALE DI LTI, 79 NS IWVRINTNET )V a—AE LK EIEE e ORRER ENDH S (FHIE
M, 1974) TN TICHE S NIERICIEIWIVRICHY S % SHRIMP X (442.0+ 3.5Ma; Watanabe et al. 1995)D
37, #1250Ma 350Ma 440MadDEF T A L, £/ 2 AL, J)IaVIcE% CHIME F(WH 5 (EiAK « Ei7, 1998,
BARKIEA, 1992; K - JEV7, 1994) F7z LA-ICP-MSIC X% )La Yy U-PhHRTIE, TEIEN (2010)ic kD, 429+
19Ma, 411~416MaD > I—TF 4 THERDPELNTWVS. TN 5 DOIK FIEREHOEHEIC IS B 2R & O
ICFEDD B T8/ Mk « B (2000)DEAHIX 772 BHIOK EIEREAD 9 5k & /INEAD 45 RN S )V a v zsnEEL,
FERPEEITo T2, ZTORFOK HER SO FEFSEMRIL 450Ma t fimE N g (L RIiEH, 2013) LA LAEDS, D
IRZERiCE & Al O U IHER S & OB ORIk I ERRERMERPIRE D 23 M 5%, FHLWE5D
WERDME SN TSI T — 2280 U THRETT 5.

ARWFETIE, /A - EAR (2000)2 8 LI LT, 2EEEHRIC X > TEHR D O MG 217> 7. 2E kAR O 3
O TEED SR K 0, EEfa G % B ERIX FeO*, MgO, CaO, ScOENEWT EMVh Tz, BRI
DI 2 iR B A REREREPIRS I E@E A a2 BBV RESENZ/RT. £z, sOIREE & EHEIC
o THAIT % Frikrhl = RHRERHE M BIRS 13 PR O & TTERI S ISV & DO AFEIC e TER TR
DEMEN T DR S NIz, YUEORED S, K EEREERELLTD 3 DDORINCHFZ T LN TES.

1D MBIAZETRY (VA - SR (2000) OBEIRE EA B A R ERMERPIRYS, FIREEEA A RER F—FILE,
FrRBERRE @A PIA b —TFILaE).

2) ABIGZEFIRVRY] (VMK - @K (2000) D BERHERBIfRS CREFRYERPIfRES), FIRERERMERPISS, FIR
A P RERHERPIRS, PR RIERER b —F)VE, Rk ER R ERERPIRES).

3) KUITHERISE DT RICHAAT B/MK « @K (2000 O IRk I EREERMER PItES.

RIOK FER a0 b2z, BRSSO NERFTIHOER G L T 5. ) 500Mad )L a2 U-Ph AR
DIEMEFENTWAIERE & U CREBR LRGSO H 2 Z AU E S ([EREEDHIF 5N % (Sakashima et al 2003;
Tagirietal 201D. FEERdL bl 5 ARMET R RELO s —F)VEND V)L 3 U-Pbiki T 498 + 7TMa DERMNE
ENTWVW5S. (E8Eh, AEEHE). 450Mad )L U- PhENRERSIERE & U TR ST OfERS (MUKW
Fh, HIFH) R ENRDH S, b OIERG 2K LEMEHEO RS L AHRO T — 2 LT 5. S \ARIER SIS/ L
WiEA EHIRHFD, BEREEIE RIED (2000)D 7 — 2 2 H Uiz, REEAIKIC X 5 Bl DM 5 1k 450Ma
OFRZE R I URTER S LK EREFDRBOMEN 2 /RS T MRS NIz, MERD DD 51d 500MadF 7% 7R
TEOEEBERA X R AVK EIERMSEFICLENTERNWC EDMRTE S, £z, SrAMER)ITAERRS & BIER S IZK
FEREEI D EmiizRd. f HEUCRIC K K HMER G & RIER S O Heig T ld ) RTER S O—EBAVK EIER
RPN A9 2 kR T B R R ERHER PR S & IRl Clm 2R d C E DR TE 5.
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Sr-Nd-Pb-Hf isotopic variations of Cretaceous to Paleogene granitic rocks from northeas
Japan
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HAFEE, KTHEIEED 5 EFIC M SEAARIC K > TR E N EEZ SN, HEREZID S HEROM kT X
ORI e E R B DS E B Y © 6 % (e.g., Maruyama, 1997; Isozaki et al., 201 )aruyama (1997)%, H
AYNEARFALE L QMBI TH O, FhIERED JE IRk AR HE S KRR O 2R & JRBZE T O FAEE
ZHE LTI ENT2 L@ Uz, —75 Jahn (2010)3, Phmd HARDIERSFEMN Y Y1 7))L Ul i KFEHIFR D S IE R E N7z
LNz HASIBE OB A ST B 7-8I2lE, KEERYIE O 4% 7% 3 E e H O RINA S A ARG HE IR
ICENTH S, N4 RIED (2000)iF, HILHADIERAED Sr-Nd MRS A 2R 5, Jb Ay, dbar (BTERRHD,
BXUms (R - BB 1K L, COEFERE-TRBNICEA TN C 2RV L. AlRE T, g EE
M (2000) DRz & HICFEIRE R 2 72, LT OIERERHD Sr-Nd-Pb-HIFEII &S 2RI DV TGRS 5.

Sr-Nd-Pb-HflRIfi &5 #1i&, db By (B F - FHEPA - =y - 3l - =28 - N - TRIAR EDT XA MEBEm R
& ZNLNN DR AS K CEIREO—ER), B (Eehlt, AECRNAE, AFL, B0t BreCRE LD,
Hir (AR, sk, KERER), BREA (GORRE, R, BRI, Rt 2Rt e
BRSOV T Ao, INHDTF—2h5, dt ki, MR, $1H - ERH ONEE TRREHEIE O BNK E <
BoTWVBTEAREN, T LY FIGKREGEYIEICHIE Uik & 2 ARSI DIRABICL 2D L #E
AZBTENTES. KREMBYIEICHE LIl & UTIE, MERAARIEIRB X UME LI 2y < Mbe
EBZTHEIREV. — KRB E SISOV TIE, TRAATZHEREY) (Plank and Langmuir, 1998; Chauvel et
al., 2008) & Hf-Nd [FIfiif&Ltd b L > RZEZITE AW, HE-Nd [FINifALLD b L > RZEZFHIIT 2 72dIcid, duVokkE
FREIROPEE M D)L a2 T E T HE AR OO HEREY) (Chauvel et al., 2008k % . 2 40Eh % %. £ 7z Hf-Nd
FRRLED P LY 2R LS RS &, b ERO LY FEREDOF LY FERRZLTED, K0 Hf FAAHALLIIEEO
WY & DIRGZ2E 2 E 5213750, b R difd O Wik AT BE U7 7 2 /1A MEAOFEH TR D
Fons e, bt ERICTEARAA T BT OFERIZE WIS TH D, EEEMEYOM SN DEh>Tizd
I KRR D HERI) DB RIS E < IR > e T & THIITE 5.
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Garnet-bearing acidic igneous bodies in Mt. Kenashi-yama area, Fujikawaguchiko-machi
Yamanashi, Japan
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MonTws (B 1956, 7 )111E A 1996, 7/ 111E A 1997 FE1E A 2008, HFFIZ /A 2010, LML, TNHHNERE LT
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BRSNS (FH 1956, T O, Atfic W T 7 aaBlakEZiB LIz T, ZOEIRERET %,

(E] bk, gra - NERIL, mEE T 4y U U, YSEERR D R BRI A B 2 E 2 % E T
HERNEICH D, BILESE R Lt i U, o) R, mHSEIcE L (ri 1956, kK
A EZ 3 &9 28 = RERER & chzB < AaRBlRE. NCAROASEENS%% (LELR 1984,

(FEIRY ki 5 EH L UTEIC R 2 AR, ZIRINEAER, Uil s > xouh SR ILUTHICE 5 R, KT Ei
Mo+ FBRLEHICES R, chso—fic, ¥/ oaBtaRkoBZiEe Ao 8008 Ehiahn SRRk s, <
N5k, PRMEDERERZ =DD T NN —TICHHTE S, B, 25 1,100mA 5 1,200m {3 Tt rg b — st s A m)ic
DT HED LR, TAZIL—T] EMER) AZ)L—7 Ol FAEE 1,200m 3T T i — AL G ke 3 % 37
OAEZUEIEXLKOEIEY) CUE A 70— 7 aaiiEsoiity) IR, BV —7EemR), KU 1,300
mM 5 1,400m {3 TR — AL G0 fHmd 28D (UUR, TCOIN—T] LMER) Thb,

[AZ)WV—T] HIREE— KOO LIRSS, BRI (1 0%~2 0%, A5 mm), £ (10
%~25%, REHN4 MM, ¥7an F1 %, BAEKR3 mm ZE5H, A3HE60%~6 5% RETHZ, ¥ran
BEAICHAEINTVEEDONZ W, SR TIRZERN DR B TH DD, 1T TIRZERD L, 2Ry
WS O THIFNIR S BRI E 2 > T 5

[BZIL—T] IRkEAGO~FEOOLEE, BEXN2m, AZIL—7RBEOAE (BAEKN 4 mm KTYZ7afn
WA 3 mm) 23, 7o, 0Mila BIREINE 26 LA OORM S 2 BRI E Z > TW\Wa, kil
AT ZRIE N CRE SR IR E R a8, Y ruazatiBib ko (Y 7 aagiEsomiey) RS
N3,

[CTN—T] FHIRE—IKEODLEEIE A T, BEICAE (3% ~2 0%, mAEN 4 mm), £ (3%~20
%, ER3 mm), Yoo (0.1%, A3 mm), ROCARG 1 %, &E9 mm) Z5H, £EE65%~85
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T6WtDHIFHICH D, TIVAHY — SI0, XA 7 75 L (Le Bas, et al., 1986 I XLt d % & TN S IF ALY DAL TH
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(2] YV o7uaiBtah bl =D0E0 7NV —TEk%, BB, A Z)V—7"; PRI — RIS mc k)
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I a7z ETEBEXLRORIEY) CUE A ZV—7 7 anittaoiibyn). C Z7)V—7"; vt — s b5 mic iy 3
k miHfE U7 i RIER) 80 mD_EFIRE A (EAS) Ths, ThHIFHRGGE R5N %,

F—U— R ¥ onf, A%, BA, WCa, B, &L T
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Two types of websterite from the Ust’-Belaya ophiolite, Far East Russia: Origins and
implications
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The Ust’-Belaya ophiolite is located in the Koryak Mountains, Far East Russia. We report two types of websterite in the mantle
section of the ophiolite.

The lithology of the mantle peridotites from the ophiolite is variable from very fertile lherzolite to moderately depleted harzbur-
gite. The mineral chemistry of the very fertile Iherzolite shows similar signature to those of the subcontinental peridotite. The
two types of websterite (typel and type2) occur in them as dikes/veins. Typel is composed of brownish colored cpx, opx an
Al-spinel. On the other hand, type2 is composed of green colored cpx, opx and Cr-spinel.

Type2 websterite is similar to those reported from many other ophiolites. Websterites, which are characterized by extremel
aluminous spinel similar to the typel websterite, are never found in ophiolitic peridotites but are described in passive margir
peridotites (e.g. Zabargad Island in Red Sea and Iberia Abyssal plain peridotites). These websterites are generally interpreted
high-pressure cumulates and the host peridotites are considered as fragments of subcontinental mantle.

The mantle section of the Ust’-Belaya ophiolite represents, at least partly, fragments of subcontinental mantle. The two type:
of websterite might be related to two different magmatisms in two different tectonic settings; typel is formed former subconti-
nental to oceanic environment and then type2 is formed later oceanic to arc environment.

F—T—RIAFARIY - F T4 FFA M, V2T ATI514 b, KFEF~Y> ML
Keywords: Ust’-Belaya ophiolite, websterite, subcontinental mantle
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Field geological considerations on the formation mechanlsm of platy joints in lava flows
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Columnar jointing and platy jointing are characteristic types of jointing in volcanic rocks. The origin of columnar joints has
been discussed for centuries, and at the present day it is considered that they are the result of cooling and contraction of la
(Aydin and DeGraff, 1988). However, platy joints have far less attracted researchers than columnar joints and their formatior
mechanism is still controversial. Platy joints can develop in thiek@0 m) and voluminous lava flows which have glassy margins
such as "flood andesite” in Kyushu, Japan (Nagao et al., 1995) and ridge-forming lava flows at Mount Rainier (Lescinsky and
Sisson, 1998), probably reflecting stress distribution or physical property within solidifying lava. Previous studies attributed
formation of platy joints (sheeting joints) to late stage shear of lava flow and/or microlite orientation (Lescinsky and Fink, 2000),
deflation of flow (Sprli and Rowland, 2006) or both flowage and shrinkage of lava (Bonnichsen and Kauffman, 1987). Although
absolute evidence for the origin of platy jointing has not been found, restraining of internal lava by solidified flow margin would
be an important factor in any case and density (volume ratio of crystals to glass) difference between flow margin and interiol
would be also important when we consider thermal contraction. It is also a problem when platy joints form, especially in the case
that columnar and platy joints intersect without terminating each other. Occasionally platy joints are filled with tridymite and/or
mica mineral with or without andesitic to dacitic melt, which might be segregated from the crystallizing lava body, suggesting
that platy joints start to form at early stage of cooling of lava.

References:

Aydin and DeGraff, 1988, Science, 239, 471-476.

Bonnichsen and Kauffman, 1987, GSA Special Papers, 212, 119-145.

Lescinsky and Fink, 2000, J. Geophys. Res., 105, 23711-23726.
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Nagao et al., 1995, Mem. Geol. Soc. Japan, 44, 155-164 (in Japanese with English abstract).
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Oxidation stats of Fe within constituent minerals in spinel-lherzolite xenolith from Tariat
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£ d)V Tariatiiffid. BaikalMongolia rift IC 351 2% EEME / U A (deep-seated megacrystic xenolifg)k 0" >
FLE /U X (mantle-derived xenolithD & - & & HHRFEMD —DTH %, Tariattls{ TlE, KB U 7a kK
BHCH=2 Y b T2 TAZTGA R « =%y F L=V TFA bk « ARV L—ILY T4 FMEHEE NS (Osanai et al.,
2011), AW T, TariatMIHic 5132 ARV L—)IVY T4 N ORI B X CLREBRETODNA B ALICEBIT S
Fe DILEZ X R8T 77— 01 B K CE PR INT 2 28T (EPMA) 2 W TER L. TNHOREIEMICE TN
% Fet OIRFFHIC OV THET Uiz, IR LIZAERIVL—)VY 54 B /1) A, #iRICEBIT 2280 {bD
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Keywords: olivine, oxidation state of Fe, spinel-lherzolite xenolith, Mossbauer methods, Mongolia
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Al/Si disordered anorthite in anorthite megacryst from Miyake-jima: effect of non-stoichior
on Al/Si distribution
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LFaculty of Education, Shiga Universit§Mineral Resources Research Group, AlSEarth Evolution Sciences, University of
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IREA (anorthite: CaAlSi,Og) D fMEEIX. Megaw et al. (1962)c & D 1D THRE SN, &L T IV /) r A iBtE T

b—AU IRBE L. T—YNICABEEINBZ IV T LA XY E TR 5N 5, fikaIkES (Anl100) 2B\ T
ARG D Al - SiOBME LW 72D, PURIREIC I 2 AISI ORKFEGIORR, clilizA 7 ) K607 )13 A k

@f’]z%fD 144 W41 TR %o AIST DRI IERRFL L 72 IRER G SIRD b 2UAE 2T IR IC BL TSR S N A D
(e.g., Megaw 1974, Bruno et al. 1976)C 1 E TIiC, AlSI MWe I H\HF L LIt IKEA O/ REAEIIME SN TE 5T,
7V =7 LPEBRAI (Al-avoidance rule: Loewenstein 1958)%17 9 2 EH & SN TE, LA L. E2EE NMR ZH
WIZSEITHISE (Philips etal. 1992)c k% &, =FEEBFEY L7 A NEXIAEFICHET 2 KEA (An97)Icid. AlSI Fl¥|h i
Bl T3 BRI Tu— REE—oBBHEENTEHED, ’}‘tt CEBRAINCIE. FiMRKERICEMRZRZT 2K
AT AlISI ﬁ%ﬁif’*”rﬁﬁb‘a ENTNBZ AL TV 5, . SEEEREABE S ZFHIC 0T LT
Al/Si BCH M ERE P Lkl & . —Efp b LIchs iz L T s fﬂﬁé’:%’%ﬁbt@“( FNH5DHEER %5(’*”%5???
XAy Ta—=77F A4 (EPMA WDS) IZ K2 EEIHHER. HAGE X SREHTEIC K SRS bR, 71y —
RV 2w B At R e EZRET %,

“EEEIREAEROFARBEMEIC X 28BN 5, NFHEOFE LD & AT AV GRZ /R ERTED 2t U,
[ dE R REA X KRR i 2 7z 4 i X KR EET (Rigaku AFC-7R)T BT 2 HIE LTz, ARG AT ORGSR, AWFSE
THELNIKEADOZERENZ P-1 T, cHiEIZN 74 L7x 0. WUEARICET S AISI ORI TZ2ICEEFL L TV
BT R Y, T, TV LPRAIDBGL LB WKEADRREBEE TER L2 e 2RI WD TDORITH 5,
F iz, FERREEEMRATICEH U ROEE R ZE EPMA-WDS Z W TIRE L2 & T A, (Cay.93Nag.03Mdo.o1Fey.02 [
001)(A|1 94S|2 06)08 &b‘ﬁﬂiifﬁﬁkfﬁﬁghto 'ﬂ:? \$ﬁi:oéi0ﬁ%52 %ﬁﬁ@%ﬁ%\ Al/Si Eﬂ?’Jb‘ﬁﬁﬁf?fth:W%E
MaE, TFRA ST L—LTU—TY A MCEL RS, 7L—LTU—7H A MOEFEIST Y ks (O Sio, impaic L
T 0.8% ZFEAELTVWAZ EMNHBALz, T X TICHE SNz AlISI ﬂﬁﬁfﬁﬂﬁu%% 272 MZTSihAlLOg flifh & LT
'&. Lunar anorthite ((C94Nao.03 [J 0.03)(Al1.04Si2.06)0s; S.G., P-1, cz144) (Smyth, 1986) Sr-anorthite (Sys4Nay.o3 [
0. 13A|1 698'2 290s; S.G., C2/m, C‘:7A) (Grundy and lto, 1974)EU -anorthite (Eblg(; ] 0. 04A| 1. 928|2 080s; S.G., C2/m, C:i?A)
(Kimata, 1988)x }:7’3\37)% IS AISI RIS O HE flE . (B2 Y Si-rich (Si>2.0) T, TFEAFSTL—
LT — 279 A M2l & DOAELE (nonstoichiometrie 125 %, SEIFER & Nz AIISI BLYIDMERL L U T KIRIKE
AICBNTE, T LEANERMIC K> TV /AT L— L7 — 7 BXURNHESR (anti-phase-boundalylc
Si-O-SifE A ME A S NIFER, EEEZEEL L, AISI DR ZESIDMREEIN TS EEZ 5N,
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Keywords: Anorthite, Al/Si order-disorder, Anorthite megacryst, Structual heterogeneity
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Formation temperature of perlite and its texture by heating experiments of obsidians fron

Hokkaido
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ko EMEEN S,

S, JeigEERES (73K 13 2D ZESUFNTINEAL THRIEE ¥ 2 HZEZIT, B OFRIERRIRE % #i -
WCEHI U Tz EBMEAOKDEZ 1=V T 4w ¥y —EmiEHIC K OWE Uiz, BN REbmEE & BEA D
KD BZ LUIzE T A, KEINZWVEEAIIFIEGIRENMEL, KOEN DRV REG I FEEbEREN G < &
HAERMES N, FIEBAEE I EELOK S RICK > TURIFRESNZ T ENHL N E R o Tz,

HHEE « TISAIREEGICOWT—T 4 FOELHBZIANRZ, TD/8—F 1 b OFRIEEREIZ IR O IMBREZIC
Ko THERD T EHIEEEINT, FEFRIEE & IZIFRFD 1030°CTHEI T —=F 4 M, HL2OKIEY A AHK

FVDICHL, ZNEDEEETH S 1100°CTHE I BT 3—F 1 MIZIEY A XHVNE S BEBEDRKEN, THICHR
fEZ% FIFT 1200°C THIEE B 128 DIFKIEAYT A ZAVNEWT LIChZ, WICHAGESE OS—F 1 N OEREIEEL O
) MWINEL 577, 1030°CHIEE 1100°CHIETIR EB S T & A R S KIEMNRITIFET %A, 1200°CHIET
F5E & KIEDRNC I S—F 4 b DERESHEZ AFEL TREZE DL o TED, KB N D 2 OB G/ NS
TeDITFIAE RN NS T D,

IRFADGEE T T ADRENEIZRKENZDIC, BELEZIEIRT QIKEMAZRET, ©-o <D EIERENT TR
A ERE « B8 U CRIER L 2 72 DS C > TRBICKIEDRELREL TV EEZ BN S, SR
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72500 T TICIHA A U268, KHaAMEET S Lid3AL, @SR SR, LE>T, a0V A d/hEWn
FELhd, LEOXSIC, HIADKEDOREIHPTIEOBIFEEICHEEL, KJEOHEOMHEN RS LiIck->
T, FORREBIENCPELS LEZSND,

F—T— R B, MEVEER, /S—5 1 b, FEi, S A

Keywords: obsidian, heating experiment, perlite, vesiculation, glass
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Estimation of intracrystalline distribution coefficient of Mg-Fe ions in olivine using Cs-

corrected STEM
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Fe L Ol EMNDERED 1DV T, d S X FodME 12 O TSRO A RN 7 =ik 2z VW THEE S 1
TWb, LML, FeDP M2JHICZ S ABRERE MLIFEICZ S AS EWVWSHERMEE L, £72T 9 LizksmNa R REN
MBS HIFERIC K D B3 T EDMHISNT WS, —FEHETIE, ERmiGEwEEARLE M E M (Cs-STEM
f‘.’.PqI/‘ﬁ'U(@$ﬁHj%§Lt_ck DIRTHT LBEOBIEMNITREL 72D . @A EEGELRHE L (HAADF) Tld. BusEid R &S50

IR TZ N LENTWVS, T TAMETIE., (EHHRORZTZEWDT +IVAT A+ (Mg i)
San Carloge, Srilankapt, =EEHEOA YV Z, ZNFN alill b 5D HAADF-STEM 8527211, M1, |v|2 YA
kT & OREE D LLE 21TV, Mg/Fefs N D BURE DOHEE ik da Tz, F iz, [AIRFICPU X SRGE R 2170, FSEN D
BURED I E I T 5 T2 FOFER HAADF-STEMICE DAV E VDR TH T LMRERIS T3 EMTEZ, 56, #
M%m)rﬁ-“%@ﬁﬁf#%ﬁ% TEICED ., WERNIERBOHE TR N TER, BT AIVAT T4 SOV A HEOk#
I EDPRLENT, MRS THAFERE B LTz, £z, ZNTNORRANDEREIC DWW TIX, San Carlog, Sri
LankaZEadfhd, X ﬁ%ﬂﬂﬁ@%ﬁ%&ﬁupﬁwﬁL,to — ). ZFREEORFIC OV TIRERNR BN, T OHH
ICDWTIRSHBOBETRETH 5,
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Keywords: STEM, olivine, mtracrystalllne distribution coefficient
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A Novel Approach for the Classification of Mineral Ore Particles by A Statistical Raman
Spectroscopic Method

R K 1 U )
SASAKURA, Daisuké* ; HAYAUCHI, Aiko *

POVN— VI (AT B Y AR S
IMalvern Instruments Division of Spectris Japan

[Introduction]

Mineral ores extracted by mining go through a milling process before ore dressing. An important factor in both milling and ore
dressing operations is the determination of the particle size distribution of the materials being processed, commonly referred t
as particle size analysis. An elemental analysis technique such as X-Ray fluorescence and destructive wet chemical analysis ¢
determine the quantity of mineral species present in the ore, however, these chemical analysis methods do not allow the stu
of the composition of individual particles of different size and shape. The statistical Raman spectroscopic method is a nove
approach which can resolve this problem. Using this method the Raman spectra of several hundred particles is determined aft
size and shape classification of each individual particle by automated particle image analysis. Raman spectroscopy can be us
to acquire the spectra of any inorganic compounds such as metal oxides and nitrides which are Raman active. Many miner
resources are mined as inorganic compounds. Therefore, Raman spectroscopy can be used for the identification of the chemi
composition of mineral ores. Using the statistical Raman spectroscopic method described herein, it is possible to calculate th
particle size distribution and proportion by mass or volume of each chemical component or mineral species based on Ramz
spectroscopic information. This study will report and discuss the capability of the statistical Raman spectroscopic method usin
iron ore as a model material.

[Material and Method]

Iron ore samples were purchased from a vendor. These samples had been through the ore dressing process. Statistical |
man analysis was carried out using a Morphologi G3SE-ID instrument (Malvern Instruments, UK) equipped with a dry powder
sample dispersion unit (SDU) and Raman module. The laser wavelength of Raman excitation was 785nm the laser power we
less than 5mW and the irradiation time was 5 sec. The particle image measurements were made in diascopic mode with a tot
magnification 250x. Iron ore dry powder samples were dispersed using the SDU using a short duration pulse of compressed a
Measurements were made automatically using Standard Operating Procedures (SOPs) which define the software and hardw
settings used. Measurement sample was dispersed on to glass plate as sample carrier which was minimized environmental
posure by the enclosed sample chamber unit. Particle identification by Raman analysis used the spectrum correlation coefficie
approach.

[Results and Discussion]

A Total of 66,436 particles of iron ore were measured by image analysis. The circle equivalent diameter particle size dis-
tribution by volume (VCED) exhibited a monomodal distribution with size distribution percentiles as follows:n8.@#L0),
21.83:m (d50), 51.2&m (d90). A subset of 700 particles were selected and the Raman spectra were measured. Particles ove
20 micron in size were selected randomly from the image analysis data and Raman spectra were acquired. The spectra enab
identification of 4 components (Fig.1). The relative proportion of each component by volume or number of particles is shown
in Table 1. Component (A) comprised approximately 90% of the sample. This component exhibited a Raman spectrum typica
of a-F&,05 [1]. It is assumed that components (B) and (C) are polymorphs based on the ratio of the intensities at' 2ictm
245cnT . Component (D) exhibited a spectrum typicabeFeOOH and composed less than 3% of the sample. This result does
show that the statistical Raman analysis approach can detect components present at quite low concentrations.

[Summary]

This report illustrated the application and capability of statistical Raman analysis for the characterization of mineral ores using
a new approach based on combining chemical and particle size / shape information.
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Table 1

Ratio of each component based on Raman spectrum

Component Number (%) Volume(%)
A 876 90.2
B 2.5 =1
C 72 63
D 27 14
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Assessment of Nakhile porphyry Cu mineralization potential using geological, geochem:-

ical and statistical studies: a case _ o _ _ _
Assessment of Nakhile porphyry Cu mineralization potential using geological, geochem:-

ical and statistical studies: a case

Boomeri Mohammatt ; & #15< 2 ; F Yavart
BOOMERI, Mohammad' ; NAKASHIMA, Kazuo? ; F, Yavart

LUniv. of Sistan and Baluchestatiyamagata Univ.
LUniv. of Sistan and Baluchestatiyamagata Univ.

The Nakhile Cu mineralization is located in 145 km northwest of Zahedan in Sistan and Baluchestan province of Iran. This
area is geologically located in boundary part of Lut block and flysch zone of east Iran. Geology of the study area consists o
Cretaceous to Eocene andesitic lavas and tuffs that were intruded by a dioritic to quartz-dioritic stock. The intrusive rocks are
mainly altered and mineralized. Based on the petrography and XRD studies, main mineral in all types of the igneous rocks i
plagioclase and the main texture is porphyry. Other minerals are clinopyroxene, amphibole, biotite, quartz, and secondary mir
erals that vary in the igneous rocks. A large part of the intrusive rocks is rich in pyrite. The pyrite occurs as veins, veinlets and
disseminated in the stock. Cu mineralization occurs as vein and can be divided into hypogene and supergene mineralization. H
pogene mineralization is characterized by chalcopyrite and pyrite while supergene mineralization is characterized by malachite
azurite, jarusite, ghothite, hematite and limonite. The propylitic alteration is dominant feature of the intrusive rocks as a wide
outer zone. Potassic, phyllic and argillic alterations are also important in the area. The potassic alteration is probably importar
in the center part of the stock in depth. phyllic and argillic alterations are mainly formed by supergene processes.

The samples that were collected from the least altered and altered rocks in the study area were analyzed by ICP were process
by convenient software such as EXEL and SPSS to obtain statistic parameters of: skewness, maximum, minimum and standa
deviation. Then, the histograms for the amount of Cu, Au and related elements were drawn and their correlation coefficient:
were calculated. There are remarkable positive correlations between Cu, Au and Ag indicating their similar origin. The highest
content of Cu is 7000 ppm in the study samples. The Cu anomalies are mainly observed in central and eastern parts of the are
The highest content of Au is 6000 ppb. The Au anomalies are mainly observed in western parts of the area. The higher conten
of Pb, Zn and Ag are observed more away from the intrusive rocks.

The outcrops in the area are mainly similar as propylitic alteration zone of porphyry Cu deposits that is characterized by
secondary hydrothermal epidote and chlorite and pyrite. The Cu porphyry mineralization and other alteration zones specially
potassic probably occur in depth in the area.
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A leucogranite stock rich in high field strength elements, Kanamaru-Oguni area on the

Niigata-Yamagata border, NE Japan
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IDepartment of Geoscience, Shimane UnivergiGeological Survey of Japan/ AISTRicoh Japan CorporatioADepartment
of Earth and Environmental Sciences, Yamagata Univer&Tigchnical Research Institute, Obayashi Corporati@aculty of
Science and Technology, Tokyo University of Science

A small stock of leucocratic Grt-two mica granite enriched in high field strength elements (HFSES) has recently been found
in the Kanamaru?Oguni district of the Asahi?lide mountains in the Ashio Belt of the NE Japan arc. The granite has a high-K
peraluminous composition, and is categorized as an A-type within-plate granitoid, according to several geochemical discrimi
nants based on HFSEs. However, total Zr+Nb+Ce+Y contents are lower (166-192 ppm) and Rb/Ba ratios are higher (19-48) tha
those typical of A-type granitoids (Zr+Nb+Ce+¥350, Rb/Ba<10). This suggests that this stock is in fact a highly fractionated
granite, rather than an A-type intrusive. The stock solidified at shallow depth (about 3 - 6 km) from a silisic granitic magma,
under moderately water-rich conditions. Geochemical modeling shows that the petrogenesis of the granite can be explained |
partial melting of crustal rocks, leaving abundant plagioclase as a residual phase, with subsequent active fractional crystalliz
tion of plagioclase + alkali-feldspar. Many other small stocks composed of Grt-two mica granite occur in the Asahi and lide
mountains. The granitic activity ranges from Late Cretaceous (ca 90 Ma) to Paleogene in age. Although most of these stock
were derived from melting of various crustal rocks, some are highly differentiated, and have HFSE concentrations similar to the
Kanamaru-Oguni stock studied here.

HFSE-rich granitoids also occur sporadically within the other Japanese geological units, but they are restricted in the south
western Japan. The granitoids in the Inner and Outer Zones of SW Japan differ in composition. The HFSE-rich granitoids in the
Inner Zone originated from middle to lower crustal materials, and were then strongly differentiated before emplacement. This
is similar genesis to the granite in the Kanamaru?Oguni district. In contrast, the solitary HFSE-rich granitoid in the Outer Zone
crops out at Cape Ashizuri. This occurrence is the only classic A-type intrusion in Japan, and is considered to have formed by
low degree of partial melting of the upper mantle or mafic lower crust. Although the HFSE-rich granitoids within the SW Japan
arc may be similar geochemically to within-plate or ocean-ridge granites, they are in fact volcanic arc granites produced within
the subduction zone by specific activities.

F—TU— R Atkda, HFSTTER, #ilk — e, sdtH AR
Keywords: Granite, HFS elements, Niigata-Yamagata, NE Japan
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Rare earth element compositions of the Kitahata body in the Fukae granite, northern pa
of Kyushu
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FNAEERIC IZ A TR B U7 fERISTED L S A LT D (FARM, 1989, (EEIRFEHTILEZICEZD—TH
DUTAEREDN A LTS, JLEZICm T 2T ERS (CUF, JLEZAKREMES) ICEEPINCT 7514 MDD
EIRHEHOAYNED NS, HEEHOAYIIER S50 c miZED T —)VIROEMIEER L, EHOERS & iR
HRZRL TS, JLEZEARO TERREYNEAYE, AV EA, REA, BERT, RIS e U TG, Yva
Y, RBHEEZES (115, 2013, JLEZ AHADRERE K-Ar 4403 95.8+/-2.4 Maz 9 (LI Z M HEREEZE S,
2009. dEEBSUMIC AT BAEREEEDEUE 90 Mah 5 100 Malc 19 % C EMVHISENTED (HARHEIEN,1992) A&
AROEER K-Ar F£RIZZDHIFINIC A S.

JIEF (2013)1%, @A totEh 5, Itk Ekhic RSN 2 BEEEUEYNEREZR U< 7 < ORIRD
BELIZEDEHEE LTz, S, JLEZ2EART R, EEEUEY 1B, 7774+ 28O 105 DWW TH T
HUTEMRZRD, JIE (2013) DHEERE R & DLt #1715 T

a2 RIA b THRIEE U TR T EUCRO N2 — 2 Tlk, BFm Lo ItEZ2ERIREE L, RTT7 TS5,
REEUAMOIAICEL 5. £z, LU La/lu tbiddbE 2 Atk cRe @<, BEREOAEY, 7754 FOIEICK
{755, TSI, LEZAEKREEEGSUAEYICIE EUDEREIIROLNEZVEDD, 7754 MIIHBRICZNHER
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L2 Ek, BEEEIEY, 7754 FOIHIC SIo, BIZIL, 7794 MIEREIHERMEDEA TN D &
Z6N5. W, [A—< 705D UGS, MEDETSICONBA LOMIAKELARS. LM LaEhs, SIoy IdHE
7 T4 MRHEEUEY OB T OMEIE SIO, DZ LWILEZEREK D B, [H—< 7 <h 5D b TIEFHIHD K
MThs. T, HMEETINE Lallutbtd KEL B2 e EZZ25N5D, APREKRZEVORILEZEATHD, 7
T4 FHBRENEIV. TOTEEINEDOEADE—ITIEFTIIRNT 2R LTV, EuDE R K Eu/Eu
s, 7754 FRBEAODIEITo I EHEEENED, BT OMEESR La/Lu LOR#EN S, JLEZHAZIEK
LIe TSNS T TIA4 FREEHINZLIEEZAONT, Bikd<T7hoDmMteEZ NS, ILEEZE KDY
VI FEIEIL 1.0K D & KREWD, HEBAAEYOZNI 09U RTAZTIVIFRAONEERT. COTehb, X
TRICHDAFNTHERBEADRIRE LTz LI 3EZ 5NT, BAESEFZFHEOHEES VS EZRDIAATZONE LNEV.
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Petrographic and geochemical studies of granitoids from the Inbi intrusives, Inner Zone
of Southwest Japan
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LCenter for Chronological Research, Nagoya Univer8Dgpartment of Geoscience, Shimane UniveréBgpartment of Earth
and Planetary Scicences, Nagoya University

We report a data set of whole rock compositions of seven granitoids from the early Paleogene Inbi intrusives and a granitoic
from the mid Paleogene Namariyama intrusives, Inner Zone of Southwest Japan. The Inner Zone where voluminous graniti
plutons occur is subdivided from the north to the south into three areas in terms of mineralogical and petrological characteristic
of granitoids: the San-in Belt, the San-yo Belt, and the Ryoke Belt. The examined Paleogene intrusives, which belong to the
San-in Belt, show volcano-plutonic association on the eastern side of younger Daisen volcano at the southern part of Tottol
Prefecture and the northern part of Okayama Prefecture [e.g. 1-5].

Seven early Paleogene granitoids were collected from three plutons of the Inbi intrusives: Tottori granite, Ningyo Toge granite
and Sangenya granite [4]. Minerals in polished thin sections were first described under microscope. All of the granitoids from
the Inbi intrusives contain quartz, feldspars, biotite and iron oxide. Most of them except for Tottori granite contain amphibole.
Sphene is found as accessory mineral in some thin sections.

Each mixture of lithium tetraborate and powdered rock was put into a platinum crucible, and then ignited in a furnace at 1000
degree-C and cooled for preparing a glass bead. And then, major and trace elements were measured using XRF analyzer.
prepare sample solutions for measuring trace elements including REES, the powdered rocks were first digested in a PTFE beal
with HF/HCIO4 mixture on a hotplate at 120-140 degree-C, and then residue probably including heavy minerals such as zircol
was dissolved in sealed high-pressure container with HF/HCI mixture at 180 degree-C. The first step decomposed fraction an
residual one were well-mixed, and then this mixture was split into two aliquots: one was separated from other elements usin
a quartz column filled with cation exchange resin for measuring REEs, and the other aliquot was for analysis of trace element
except for REEs. These solutions were analyzed using ICP-MS.

Chemical analyses for whole rock compositions of seven Inbi granitoids yielded the following results. Molecular Al203/
(CaO+Na20+K?20) values are given as I-type with a range from 0.96 to 1.10. Relationship of Na20O+K20 vs. total FeO vs.
MgO shows calc-alkaline series on AFM diagram. SiO2 content ranges from 65.7 wt% to 73.4 wt%, and relationship betweer
Si and other major elements gives clear differentiation trend on Harker variation diagrams. Five samples of the granitoids ar
categorized as high-K series. Many granitoids in this area suffer weathering. The resulting in weathering yields a decrease ¢
CaO (from 2.5 wt% to 1.7 wt%) and Na20 (from 4.1 wt% to 3.6 wt%) for Ningyo Toge granites. Whereas Sangenya and Ningyo
Toge granites contain about 200 to 360 ppm Sr, Tottori granite contains only 90 ppm Sr. The values of Ti normalized by the
mean MORB composition [6] against seven granitoids yield a trend of depletion in Ti. Those of REEs normalized by the MORB
composition are given as enriched LREE pattern, negative Eu anomaly, and relatively flat MREE and HREE patterns. All of
these normalized patterns have characteristics as volcanic arc granites [e.g. 7].

References:

[1] Shibata, H. and Saruyama (1959) Paper. ITSR, Okayama Univ., 25, 1-12 (in Japanese with English abstract); [2] Shibate
K. and Yamada (1965) Bull. Geol. Surv. Japan, 16, 437-442; [3] Kawano and Ueda (1966) Jour. Mineral. Petrol. Econom. Geol.
56, 191-211 (in Japanese with English abstract); [4] Sasada et al. (1979) Memoir. Geol. Soc. Japan, 17, 19-34 (in Japanese w
English abstract); [5] Shibata, K. (1979) Memoir. Geol. Soc. Japan, 17, 69-72 (in Japanese with English abstract); [6] Albarede
(2005) Geophys. Monogr. R.D. van der Hilst, J. Bass, J. Matas and J. Trampert. Washington D.C., Amer. Geophys. Union, 16C
27-46; [7] Imaoka et al. (2011) Jour. Asian Earth Sci., 40, 509-533.
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Petrology of ultramafic rocks in the Gosaisho series, northeastern Japan: Is the Gosaisl
series the SSZ ophiolite?

Tl BRME 1 5 43 B 2
SATO, Yuki'* ; ISHIWATARI, Akira?

VLR AR A A SR 2 i, 2 SR EIL Y O 7 e > 2 —
'Dept. Earth Sci., Grad. Sch. Sci., Tohoku UniCenter for NE Asian Studies, Tohoku Univ.

B R i B BRI E AR D ARSI © THIT 2 madb#) 180km HEPE#) 50km OFFEUEL I TH O, FIc AR
R EINEERAIC K> TREOU 5N 5. BIEERE RO HERICA7iE 9 2 Hlng i — 7T ER T, o LR A O
REER_EATIC B OB ARG DS L ENTWD (MR, 19797 ). MRFATARGE 1E ITHE SRS L HEEAICHK
L, MBEZREITICREASZRRE I 5. HEAZsaiicid, MEERS & OBIRICIR > TEZHO/NIGE SIS
AERDEBIEL T05. FIEREROZBGIC DV TIE 19 i) 5 B £ TEHlAMIEMTO N TV 2D, BEEEAIC
DVWTIEFZDIRD Tldaho k.

AT — Ty Bt Ol e $R EUS 1 NAC B S FIC K 2 A R EH 2 D a5 32 T3 500D, RE{E K
MBEEIEY Y MUV ADAG L EHEERE TH 2 L EZA DN, B HEERSEIEHNWEZES T ehd 5.
HEREAAROD L DTH L AIUTE, (WEBH< Y MUhALAEN SR, EREENTIEL S ILEE HH S, T
N, AHIEOBEREEANLY T 44 T4 FO NHOWH THBH T LR 5. £z, At TEa—+o 2 A
DHNWEZESTHET ST eHHD. I— T2 RERTIIEMEERTICEL, Z0Z A EHEEDEHNIC
o TEHLIZEDEEZ OGNS,

MDA DEEHRIE Ca Al IZZ L < (Ca0<0.6 wt. %, AbO; <1.6 wt. %), AEEDEW Y MLhALAS
THsEZOBNS. —/T, XY MVOMBEZKMT S L ENEZNALAETDAE )V CrdEATIc K > T 14 -
87 LW IMEIIVMEZ/RL, REEICENDH ST LR RET 5. XRAERUITIIKZLL (TiOog <0.2wt. %), ¥k
VA WEDEIEIRTH % C EHAVRBE NS (Araietal., 2011) U, BEEEEEMEICHES RNV ED RS
A Ca® AL IZEHR, TilcZ LW (Ca0=11.6-17.0 wt. %, AD3; = 13.8 - 18.5 wt. %, TiQ = 0.06 - 1.06 wt. %)= & &
LHANTH . T, AHBOBEHREERSZIHKICEISBEATVS T L ERERKYTH S (up to Fo=73)

HZF AR A T, ZNF v — 5 Y 2 FRHDOMEHEADNER I N TV (Hiroi et al.,, 1987). X7z, ZRKEDIK
WHTEREZ S OIS IEREIRIA S ORSEZ R FE LI 8 0D 5 & S b (BFE - EH, 1989). Hiroi etal. (1998) T, f#l
AT G S YR TR E Nz iRz i & U, D EEMREYIEEOMTBEE R AICEH LUzt DL INT
W5, UL, BFEAAERETICIERE L EBICEBIERZZ T2V 7V A ) RINDOERP LELIERbNZ Z &
MHISN TV (Umemura, 1970) CHUFESEE AN GRS A5N5 T L EFMNTH 2. Ko T, HREAREK
FEY 2 TR EZE RS F U EBIEROARARTEL 7 2 4+ 54 N TH L RN "B ENS. —/5T, C
OSSR A D ERYIAO R « H5p4 7 o4 T4 b ettt Naafaeks b o (W - 41, 201375 8), Hzgn
ZRE T OIS — BRSO K O WSz RO 5N .

F—U— R IRBHAIIA T « AT A b, @SS, RS
Keywords: supra-subduction zone ophiolite, ultramafic rock, Abukuma metamorphic rocks
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WHIE, GoseondtEdD kLIS DRERS %5
Experimental petrology of Goseong volcanoes,Korea

K Ay b AR ) 2
FUJINAGA, Nozomi* ; SANO, TakasHi

UATIERZAICEGEERBRS R AR TR, 2 EN R Y A -2 L
!Graduate School of Geo-environmental Science, Rissho UnivetBigpartment of Geology and Paleontology, National Mu-
seum of Nature and Science

Genozoic volcanoes with composition of alkali basalts are widely distributed in Southwest Japan, Korea, and East China.Ol
the basis of geochemical studies, several models to explain magma origin of the alkali basalts were proposed (e.g., upwellin
of hot asthenosphere, melting of stagnant slab, and so on).However, little is known about differentiation processes for the alka
basalts based on petrological studies.We therefore performed a series of experimental determinations of melting relation in a
kali basalts on Goseong volcanic field, Goseong-do, Korea.Goseong volcanic field consists of seven volcanic plugs, and son
of them are accompanied by lava flows.We have carried out petrological studies on alkali basalts from all the seven plugs.Th
alkali basalts have phenocrysts of olivine and augite and microphenocryst of spinel.Whole rock compositions show that the alkal
basalts are relatively primitive (FeO/Mg@0 and MgO>11 wt %), and mineral chemistry supports this (Forsterite content in
olivine >87).The most primitive rock was selected for melting experiments at 1110-C22@d 1 bar under the oxygen fugacity
along the fayalite-magnetite-quartz buffer.The experimental results show that mineral assemblage (olivine, spinel, and plagic
clase) is different from natural one (olivine, spinel, and augite), indicating that crystallization pressures were probably higher
than the melting pressure (1 bar).Thus, we will conduct melting experiments at high pressures in future work.
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X Z AT A TDVERIE R BT > 25 ) RER T 2 N— kT Y KIS FES 290

T -EER A oS OTRBE T REes . .
Metamorphic evolution of garnet-sillimanite gneiss from Ambatofotsy region, Antana-
narivo domain, east-central Madagascar

i 22385 1 Al Esh
ICHIKI, Takashi* ; ISHIKAWA, Masahird

URRRENT R BRI
Yokohama National University

A A FIVERENGH-PE T > U FRBEOEZEE ST T 2T 7V A-mfit LA O IERICiiE L T2 & &2
5N T3 (e.g. Jacobs and Thomas, 2008)D 7z &3 DIERL 7 0t 2 % #ifi#d™ % ECcRERELMKO—DTH 5. AW
T~ 2 A A I VERIE VIR T > 2 U SRS ERE Y >N — - 7 IS 9 2 37 o f-EERR G RS OB
rafahbERmG+ A FAZRH VT OVOIYIHA G DR ED TRV LIZOTZORERERET S L LB, &
FEHEGRIEITE G e ¥ a— R 7 > a VR K SRR B A KIRE T 1R IS 2 i%in T 5.

7 URFF ) RERIEEICHEEER A DR EN, DaOZHERES 72 28 (Tucker et al., 2012)8 7 14 -Hifia
P S A REERCE L TH O, JAICIIRGERI-RT G- A0 e (EREHIRERID, 7 ua-Rakias, ¥ 7n
G-AA-RERRRE G ENET Z. P/ ua-HERaR G XY run, Hija, AVEA, BEA, AR5
REN, PEORER, AER, TS XA, Yay, VL, GREZT. OGRS M) 2 ABXOCY 7 aa0us
e LTHRON, BRaET7ua0uae LToHRLGNS. Y7 0f (X, =0.17-0.18yHICIF A X )LAVE
HENTHD, FAROUEYZ KREICTH, EFAOMELELTOWLONRMTHS. TOAERIVEMgIZZL
< (Xarg =0.21-0.22) ZnITEL (ZnO = 18.4-19.0 wt.%)E HICH 7 ufahh SEER G + T2 A +AER+HVFILOWE
DG EGIDTHDIM STz, TOTFAIE Mg IZZ UL (Xg =0.12) ZnIZEE (ZnO = 3.1 wt.%) 37 m 3 D—ifild R
ER} Xy = 0.58) LEHRAICEE D > THD, BOPROESKRE LTHLNS.

NS DEARLEORER, V7 o fa-Ea  iRE OZ RS A+ RO LEESN 5, RE FAIck o oo
A+ DLEETEEANHEATE L D L #Z % 5% (Spear and Cheney, 1989) 51 ¥— Z7IHcZ Y 7 o +HEEA+ A E
VA TNV E I A G DR TH -T2 e EZ 5N, Z T TY U af-Bi-RHEA - E /75T (Spear, 1993)
U OB - A Y OV I IR R (Nichols et al., 1992) 7 5 O7EE)E (Berman, 1990% FI W TZE K
B2 AR % &, IR 800°C, J£710.9GPabi Rt bhs. ¥ ufidEMIC LXK UISHEHRO RERE
HOMRONS., ChITI/aazES A TINSDFYIMAERKT 2 h7/KK)G (Le Breton and Thompson, 1988)d
b, Fruf+AY EA+HKD SR TLE R BER+HR O+ AROIHYHAE DRI b LIz D EEZBNS. T
DIRZAEH OIS T 7 aa-Ma-BERFMEDREE D LIZEF—HT 5, COFAICDOVTT 7uf-
A B T E IR R (Graham and Powell, 1984)4 B -RHEAEIRER (Holland and Blundy, 1994) ¥ 7 1 f5-f B -#}
EA-A B+ /15 (Kohn and Spear, 1996 HW 724559, TRER 700°C, /) 0.6GPaDZ MM HREL b b,

DEDT END, 7R FFVREREET > 3— b 7 Y HIKICFES 357 afq-EEa e a0
BEESMDN D, FHREIZ AT Z 8 TR 800°C, 177 0.9 GPaD ¥ — J 2 NS/ C, #iIBZ MU FH 2/ CildfE
#1700°C, H/1 0.6 GPaX CilfE(X T & ik A2/ 2 WiETE b ORI 2 e L BEA BNS.

F—T—F: ¥ RTFERRE, < XA/ VHRREES, 7 > 2 FF VU Rk, 7 0 fa-Eafia v ks, KRRl D OZERGEES

Keywords: Gondwana supercontinent, east-central Madagascar, Antananarivo domain, Garnet-sillimanite gneiss, Clockwise P-
path
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O RUFREEEZEGHICH DN D E L A A HRHE S D LR »
Petrogenesis of garnet-clinopyroxene rocks from the Gondwana collisional orogeny

R AR b AR L BGE BT NR EH T SANTOSH M2 ; MALAVIARACHCHI Sanjeewa
TAKAMURA, Yusuke!'* ; TSUNOGAE, ToshiaKi ; INUMA, Minako® ; KOIZUMI, Tatsuya ; SANTOSH, M2 ; MALAVIARACHCHI,
Sanjeewa

LIRRK « HUER, 2 hEBVELRE, 3 RXT T =V R
1Univ. Tsukuba?China University of Geosciences Beijint)niv. Peradeniya

W7 7V -t L E, RARSRARIAO T2 BT RRER G OWFEDPAZEIC > TIERENTEILH TH 5. K
WKREHAHI, AV R, AV VAR, Y0 E—2OMWET L — kO IHAR—A =B O KEEZ=IC
KXo TR E kAR (Palghat-Cauvery Suture ZoAeY) HHHN%, T OMAROFEEMHE, BME- MO #
G, mHET I a4 FARS, IBET =254 b, B RIRERIEE ., SHE-EESEES AR (KFT 4S5
AR HETHBN, BETOIMIDER (RICEEERIEHZZ I TERMEB K CER RN 5455) LORETE
WEL WIFIRICET 247 0 454 MERBXUZEN Y LA AR EOESE -SSR ARDFEETH S, TOHRT
BEDENY LAEEREITEICHNO ST A A, BRIEANSERD ., MEOREA. A%, RGO, F2 VLR END
RSN TWaI 70l v A MRAELTHS (2L, RED NaGHRNDIRWID, HEpEaIEA > 7 7 AT
B EEEADEWVIET 4 ATV A RATUN=V % A b THB)o TODENY LAY (I AHERWEAS) &, M
4 > R - Palghat-Cauver§# &+ (Nishimiya et al., 2008; Sajeev et al., 2009; Saitoh etal., 201XV T 5 « ATV K
A1k (Osanaietal., 2006 Bt 2>+ « K)IVLEA (Saitoh et al., 2012 DR S N7 HIED S O AHE SN T 5,
IS I AOHREGEIIRAL REROHET L — MO & EZ 5N578. ZOFEER X CEKIEH DL
eiE. O FUF KEEE AR OWRFEOHIER AN G REEZEOT 7 =) A #5495 L THEHETH S, ARUIFET
. FRC RV SV - AT Y RERD ST SN S AR ERIEG A OS AAR R K CELRIRET 1%
THCDOWTHET %,

Fv T4 —FADNA T Y RERDNSFE LT AAHRASIE, 2SI mBEEDO Ty 7 & LTHE
H3 %, HIERIEZIHIBIKD S, JFSIE MORBINARS A TH S, SHAGOEIE, &L A L+HREG+RUT A+
2 B P O+RHEN G 1), S AG+HRIEA+HRREG+RUTE G+ i+ F 2 VL TH D A 2), A
21, T AAHEFE-SPTHEAO+RIEAN SR VT LT ZA MDA LN, ©— T ZAERBOREDHEN X
%o HMH 1ICE K A - R T ERR SR 28 U TR 5 Nz ESMFIE. 800-840°CHEETH - 7zh. NCFMASHTO
HDY a—k 7y a yhSHENE NSRS F 15 E. 960-1040°C. 8-10.5 kbarCH -7z, T DEM1E. Osanai et al.
(2006) N HEEKE VT = 2T A b 68 E— 72 (517 kbar,>1000°C) IZLEART, IRERFAMNN TS 2D FEHH
7 kbarfEEE KL,

DS A AIZEC X D . Palghat-Cauverf i D K 5 72 B Y > € — 7 OIE & Z D% D REEHZIC K > TR
INTARERICE, BRLABRERZE DAL T Oy ZIRICHDIAEN, ATV IZ KL TWa, %13 Palghat-Cauvery
ROWICHA LN ERE-HOTHRESER (X7 04514 FREKEASR) 3. (1) 25EBFEFDOARE XUCERERZ E
DEME, (2) 25@BEDNKENR E 7-8 BIEDEWRENRZ & DEE, (3) 7-8{EFDARFENR & 7-8EFEDOERFENRET E DA
ED3IOMBEHELTED, TNEDOE—TEREMECREE BRI RE 2, SRFY VT —FdhbE5oNzE<
A HRHE A S OIREEE B (1) DX A TEHLULTWS, LEDXSIT, BEHDRAT Y IRMRT % 53-8
EIRE AR, B~ R Palghat-Cauverfi@S5Him B A1) 52 « A S REERZEED . i) 2+ « R)IVLEE
FEPE E Tt B RREMED D B,

F—U—R:F5=a54 b, IV RTF EEH, Va—RErvay
Keywords: granulite, Gondwana, suture zone, pseudosection
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- Y ROd Y R FKBEEZLTICH S NS AN & FHRAERFEAD NN =X
JU K ARAEA

Neoarchean and Middle Neoproterozoic bimodal magmatism in the Gondwana orogeny
South India

VPR T A R R
KOBAYASHI, Airi '* ; TSUNOGAE, Toshiaki ; KOIZUMI, Tatsuya

VR - HiER

1Univ. Tsukuba

YIREEE L TAYA NEED RS KB NA T—Z)VIRIERIZ. Bl 723 ) 7 MRICRE R/ XV b e
EZBNTWB, LIzho> TTNSKBEDELEN « HIBR(EZ2NIZEE, ZOM DT 7 =7 A %i&iwd % L CHE
BWTHBEVA D, AW TIE, FA 2 FOKRBEEELE LHFFICHADND 2 DD ERZHHRONA T— X )V AKRIER 7Z
WME L. ZTORATDOWVWTERT B,

A > RIFIEEBO KR (33-25(84) DftE-7V— YA =i (BVT—05 ) BXUETF5=a5A b a
1k (B—=F LAk, X RS AEk, 7—=7606458) & miDlEAEN B.3-5.7EH) OV 7 =a 51 Malk (K5
AEtk, PUNYRILERZE) O2DDOMBLTEICHREND, TNEMBLOEFTIZ VAT b-7 0\ —5ik;
W EMEND D, TNFEEMKRH ~ 2127V 7RI (R 5.54ERD DI FUF REEESRAINCES > 72 €Y
Y E— 7O K ORI OMWIC &K > TP NEHMH TH %, AWILTIE VA M-\ =B Ot
ARICHLIE S B AR AHIERD 5 B, FrRH R (25484) DAL « ZBEENZRT < R I AL, 33-32(FHED IR « 25K
FRZRT 7 —TERICHAUTEEERP (754 4T 227 ) OKRBERRSNZ A B—Z )V KR D
ANZALZHEMCT 2 e ZHNE L,

Z2)VF RO F <y - —F LRICENT 5~ R T ZAEKROBIRF v /v A4 b RUTHEGE S SIER A E
&) cid. MHRAIEIRZ L7 emBBEO RGO XREEED 7 1y ZV WEATNC /i L T d, Thb 2 DD5IKR
2 EMHOBESMIHBE T, CNIHIRNZ < 7V <ERERE ZEA 55, FTELEHTH 2 EMEEAE. fk, REA.
@A A, RATHAD SRS TRMEDAEATH S, — /i CHEARERIFRZZ I TERE I 5 =251
Lo THL, SYHAEDEEIRENA, B, RO, BER, AENSR2TF5 /) TIAT 4w 7 IE0TH
%o MHEELBIYTTIVAY W I T, {EMEBESET A YA A, SHESERREEUEERMRZ E D, {EfE
E5D Nb-Y, Ta-Yb, Rb-(Y+Nb). Rb-(Yb+Ta)¥ X U HHLE A D La-Y-Nb(La/10-Y/15-Nb/8YEA 5., i ldk & &Ikl
SEIRODNIE TH %o LU, S ARG EMEE S OMMD 513, v 7 <REDMIG SN a7, TN,
JFEIERKED 800° CZ A 57T =254 MADEIEAICE D, & & OMRCIEHMD eI HiS M Liz/z &
EZBN%,

—J. I IMAY T I NIECE, 33-32fEFED 7 — VT ERICE A LIHRAERP (75442227 >) OfE
A B a IS, IR TERAR 20 X 40cmDKEEDZHOEHRE G Ty IHENT %, Y FIAGEKRDOE D &
LIZBEIRD S, TOEAEIIEAMMEEZ DN, {EEESEAE ~ ke T, FESHEIEYNE A%, RIE
fi. HVEA. BRERTHS, CMEARBAEZET 2, —HOESKESEHKN THO . BMEA. TEANA. BE
R AT 2—Uhbk%, G, SEAR EDEENINE A END, <7 IR BRI OFRIERS S P R
ERHNCUA NSNS, TOEKRES I~ 7 IEMBRICARESHOZERIER Z# -2 ehibind, TOEREE
A KLEEEIRD AV 7 7 )V A ) ZRTH O | HERE A E K ILEEIED 77 )V A U 5 (basaltic trachy-andesiteTdb %, i
FORFFIC AL N B REAHREN D, KIERTHEHEET OFEDME E N, HEERmREE, Mz AL
MIEYHNREGICEENTZE DT, — RIS IIEGHECERIURRES 7 S UzEED, Wen LT
HEIL THEL S eEZ BN TWS (Tsuchiyama, 1986 X /2R EABO REHHEIC Bad A R&ICEIGEZ(EN RS
Nizizd, TN IBEES IO AZM2 TR0 L3N H 5,

1/1



Japan Geoscience Union Meeting 2014 /0 d ;

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

SCG61-P09 23 R AR —2 FF:5 A 2 H 16:15-17:30

F- > K TrivandrumE kD CO,-Ho O IiIADIRIE £ /3y FARDF v /v 114 F DIE

Infiltration of CO,-H,O binary fluid and formation of patchy charnockite from Southern
India

T HER A B T M. Santosh
ENDO, Takahird* ; TSUNOGAE, Toshiaki ; M., Santosh

VHIROK - HUER, 2 R E R

LUniv. TsukubaZChina University of Geosciences Beijing

Since the first discovery of patches, veins and ladders of coarse-grained orthopyroxene-bearing felsic granulite (incipien
charnockite) within foliated amphibolite-facies gneiss from Kabbal in Karnataka, southern India, by Pichamuthu (1960), the
origin and petrogenesis of charnockite and its implications for granulite processes in lower crust have been the focus of man
petrologists. According to previous studies, charnockite formation in the SGT is considered to have resulted by the infiltration
of CO,-rich anhydrous fluids along structural pathways within upper amphibolite-facies gneisses, resulting in the lowering of
water activity and stabilization of orthopyroxene through breakdown of biotite (e.g. Janardhan et al., 1979; Newton et al., 1980:
Hansen et al., 1987; Santosh et al., 1990; Newton, 1992; among others).

This study presents new petrological data ofncipient’ charnockite developed within garnet-biotite (Grt-Bt) gneiss from
Kakkod with the western Trivandrum Granulite Block (TGB), India. In this locality, bulk rock compositions of charnockite and
the host Grt-Bt gneiss are almost equivalent. The result of conventional geothermobarometry using Grt-Opx-PI-Qtz assemblag
shows the peak metamorphic condition of 860-96@&nd 6.9-8.4 kbar, which is consistent with the results of mineral equilib-
rium modeling. The metamorphic condition certainly corresponds to granulite-facies event, and it is higher than those reporte
from other incipient charnockite localities in the TGB and adjacent Nagercoil Block. Furthermore, the estimated metamorphic
condition is too high for the stability of the host Grt-Bt gneiss that contains a mineral assemblage formed at amphibolite-facies
condition. In addition, althought pseudosecondary fluid inclusions are composed of pyreg€@ndary fluid inclusions contain
CO,-H5 0 binary fluid. Therefore, patchy chanorckite in Kakkod from the TGB is considered to have formed by infiltration of
C0O,-H,0O binary fluid during a retrograde stage. The petrogenetic model of incipient charnockite formation proposed in this
study is therefore different from reported petrogenesis from other localities.

F—T—R:F¥ v hA b BRI, ¥ a— R 72 g v, WERER G Trivandrum Granulite Blocki 1 > B
Keywords: incipient charnockite, metamorphic fluid, pseudosection, geothermobarometry, Trivandrum Granulite Block, south-
ern India
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i & REE OBARRME  INTRFES RS « PIEEEZAI e LT
Relationship of zeolites and host rocks

TEK B s 2 42
SHIMIZU, Kouheil* : YASUI, Man&

VRIS TR ARG LA E SRR AR, 2 AR FR A B LA IR B i 2
!Department of Natural Sciences, Faculty of Knowledge Engineering, Tokyo City UniveiBigpartment of Resources and
Environmental Engineering, Waseda University

RIRDOWAE FICHIFERFT CAE . MRS, 200G LW B EATPICHET 5. ABLICBOL TR, BE - /)
S 5 BRI U 7 RES M G O LA O 2170 T 5 OBIfRIEZ 9,
FATWIRICB VTR, AR RALH, IR CRER S N5 RS )L— X Tl T & 2 K& SO L RS & ORI,
FRKIBARRIZIE E A LR SENIRVERE SN TV S, G 1995 AWIZE T, WhiaDREAZ %/ NEIEEIS RIS M
U, PFEEED S DA DV T & REE DL 2K & DBIGRIEZEES %0

2. S itk
WAV NS FRREERE TIEE 2k, PREErdsy, Pk, Bk, FIEmdeil, wiEmim ], esdesl, oNesrEil, =7 2 i
By &6 10 7 AT, #EFTEETIERATE. KAMED 2 7 iOREZTT- 2,

3. ik
BERIEMARIC UTHIERIE T « A7 & Ulze FHCIZ O X #R25E RIX-3000(RhEER,50kV50mA) 2 i L, FEFTT
(MEGRERT) OA ARREERTRL 15 FEED SER L 7eME iRz & Lic, §HEZIT- T2,

Az ZCRAET ORI ORIEICE LTk, WIRNUHEMEEIR 21T/, £z, RIRTIRFAERERE DIZDN
T, XFREHTIC K D FEE LTz, otnicid 2 fioHEZ I L. Bruker AXS, D2 phaseff £k, 30kV,10mA). Bruker AXS,
Smart Breez&E EK,50kV,30mA) ELAS SRS ARHT) Z ] L7z, Smart Breeze B LU T3 tridkl 7z 35 K Z Imm kI3
L& LTz,

455 - B

SR TR UG EORERS R & A0S L HR D HTE R 2 ik, et Uiz,

Sl [\E SN aoEIX, Mo, Hiha. ©VT UG, Za, TV A VG, SR, R, K
TGO 8 TH - 7z,

REBICBWTHI A= 20, FIEMILH, gl Nk, 7 2R, AR THERT 52 e TER, Thb
DOHl T & R FEH Uls - Te s TOREE D SiOu/AlLO5 b2 LLikd 2 & pEH Lish - 7zl s Tl 4.23074.7682
S5URTHEDICH U, FEH LIeHIN T 5.24877.6722 5L ETHOEWVH RSN, O OEEIET 5 -HIcid
SIAl DI WEEREE LI 5, O% TICHKT 2ETHS SiBXU Al ORFETOERE AV, BuKick b E5ah b
WS U T2 DE A OIRREIL TR E T % T B K D ERE NSO L RS OBRME R T ENTE 2,

7 — R, RS, NERHIS RS, FA YA b
Keywords: zeolites, host rocks, Chichijima,Ogasawara islands
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?*ENJJF B o (B - @ iAo -SRI 2 s ) DRk A

hree pyroxene andesite (pigeonite-augite-hypersthen andesite) from Hakone volcano

A Rk
ISHII, Teruaki*

VR IR N DR L A S
lFukada Geological Institute

Y g VAR ZEUEIRIERICHRTH O, MR THEBILARAIS N TWiRW, FRALIFIRIRFE E 4 -
OBk OO LS R ERAOUEE R EIF U AaLIIE EEND) IABASEIC KB, R CHmssE
Ze B U 723 S8R ¢ (Kuno 1935, Kuno 1936aic K O IHAMICE Y TH %, RFETIE EPMAICK D ZDETE
UL OB SRR B X O AR EE R TR T~ 7 < DIREZL 2T L. F ORI Z G Uiz, #1470k
ICEBY L7 A MEERS 7 <A, KICB LW /I~ 27 <018 0 ¢ = Ol G Z2 Pl U TR E N e =hin
HEEA~ 7~ GREER 1070°C) A, JtoEiR~ 7~ GREZIER 1110°C) & RIS IO TG LT, ¥4
UHEGZINE IR Uz & W S VEEGRZ 3RS %0 IKICB LBV 2 R 7 <0 T, = FEOBEAHES, O -
e DTEIEDFE L KB,

F—U— Rk, SO ERR LR, A Uila, X T IRE, SO, TS OlE
Keywords: Hakone volcano, pyroxene geothermometer, pigeonite, magma mixing, three pyroxene andesite, magmatic temper

ture

1/1



Japan Geoscience Union Meeting 2014 /0 d ;

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

SCG61-P12 S3RER A Z—21 FF:5 A 2 H 16:15-17:30

BT YA S OKBG KN O T T VA M 2IKDOVARERIE
The structural water in hydrothermally synthesized monazite

Bl fE e B FhA e T
ABE, Takeyast* ; NAKAMURA, Michihiko !

VLRSI R A

!Department of Earth Sciences, Tohoku University

Introduction: The U-Th-Pb dating of accessary minerals such as zircon and monazite is widely applied for various types of
rocks [1,2,3]. There has been proposed another method to obtain geochronological information from these minerals: quantifyin
the degree of metamictization (destruction of crystal structure by radioactive components). It is reported for zircon that the wate
content (up to 10 wt%) is in proportion to the degree of metamictization, thus to the concentration of radioactive nuclei and
geological age[4]. Monazite on the other hand usually undergoes much less metamictization than zircon due to the higher bon
strength of P and O compared to that of Si and O; this results in the lower water content in the metamictized monazite. Deter
mination of the structural water content in monazite without radioactive damage is thus necessary to constrain the "initial” watet
content prior to hydration. The water content bears significance also for better understanding the crystal chemistry of monazite
In this study, we synthesized monazite single crystals at hydrothermal condition and determined the content of structural wate
as a function of pressure.

Experimental method: The hydrothermal synthesis of monazite was conducted at a temperature of 800 degC and pressur
of 1.5, 10 and 15 kbar using a cold-seal pressure vessel and a piston cylinder apparatus. Thee@g&®was encapsulated
with H,O or H,O-NaCl solution and run for ca. 100 hours. The FT-IR analyses of the obtained monazite single crystals were
conducted to determine the concentration of structural OH on the basis of Lambert-Beer’'s Law. The molar absorption coefficien
was estimated by linear calibration curve against the OH stretching vibration wavenumber [5].

Results and Discussion:The broad absorption band was observed at 3100-360thdhe crystals synthesized in all the
experimental conditions. The water content of synthesized monazite was estimated approximately to be 20-70 ppm, showing r
large pressure dependence. FT-IR analyses of pleochroic absorption are on-going to determine the OH dipole orientation withi
the crystal structure.

References: [1]J. M. Langille, M. J. Jessup, J. M. Cottle, G. Lederer, T. Ahmad, Journal of Metamorphic Geology, 30, 769-791
(2012)

[2]E. Janots, A. Berger, E. Gnos, M. Whitehouse, E. Lewin, T. Pettke, Chemical Geology, 326-327, 61-71 (2012)

[3]T. Imayama, K. Suzuki, American Mineralogist, 98, 1393-1406 (2013)

[4]M. Zhang, E. K. H. Salje, R. C. Ewing, Journal of Physics: Condensed Matter, 14, 3333-3352 (2002)

[5]M. S. Paterson, Bulletin de Mineralogie, 105, 20-29 (1982)

F—T—FIKBER, 7 725U =8, €A B, X237 ME, NAMs, 7 — U TRt E
Keywords: hydrothermal synthesis, accessory mineral, monazite dating, metamictization, nominally anhydrous minerals, FT-IR
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AR RICEIT % ternary feldspafD tHEE %
Phase relation in ternary feldspar system at high temperature

UUEEE: B R Y el o e
KODAMA, Yu'* ; MIYAKE, Akira' ; HOKADA, Tomokazy ; KAWASAKI, Toshisuke’

VHOK - B, 2 ENT MRS, 3 AR - BH
IKyoto Univ., Sci.,2National Institute of Polar Researctghime Univ., Sci.

(Etoic]

EAEHEBICHEORRBEE T X 572 EOMMEMZ KT 5. MIHMAZEEZIT 5 2 & T, BEAOmALERIcEE
THWEREEDENTE S, aODRAEREZN2 ETHRGIEYTH 5, FCHEE (T >"800C) Thuttid % ternary
feldspar(Tfs)d. RHEAT VAV EA XD 2 OIREHRZRFEL T3, HEERERGDZRBEREOMRATICE-$ 2
T ENTES, RHEAFR:An(anorthite, CaAl2Si208)-Ab(albite, NaAlSi3Q8Y )L 71 V) Ef1%:Ab- Or(orthoclase, KAISi308)
WDV TREL DM TbN., %A X SN TWVWS (Carpenter, 1994% £), L/ L. An-Ab-Or 3 5% TOH
BRICOWVTIE, HEOHEZLDUIREITON TV, FHCEIR T TO C2/m - C-1581& Tfs A% % nlREME D & 2 #iis
BTHBH, ZOBOEENIT IVNA MRS S ERE OEA X fREHTE (XRD) I X % RZEREER & Z Df5RIC
HOLHERABEICK > TFHEEINELDTH S (Kroll et al., 1980; Salje et al.1985, Carpenter, 1988} K XRD IZ X %7
BRI 2RI U TiTbNTW A 728, IO A ENREENAE L TV 2551 2 7B X 2RO I BE
DBORIGEIEZ BVROAREND B %, F o, EIRZ OEOH TSRO ARBIC X O RKISME L A EEE A
AREMNH B, LIz > T, B MRAEDE FEIMEE 2 O TR m EFRENC X 2 FRalkl 2 E R8I L, C2/m - C-141
R DOEROZEENT DOV THMRH T ERMNH 5, —J7. T ETEERE EDBESIREREGATIE Tfs DM HREENT
% (Harley 1985; Sheraton et al. 1987; Hokada, 280X), /3L ZHHERIC351F 3 V)L S ATEE A B ZE I O FIEIREE D H,
BEOMTbNTWAEM, ZOBHAHBORIAIE HICHFEEN TR, Tfs DHHBGRZHOMCT S &Iic kD, e
IR BA DR 2RI G % 2 e T X, BIEEERIERADRHTE %,

AWIZETIE. BAD C2/m - C-LHEBOXRE) ZHH S M Uiz, AR TIEE X F o) v X —2E % VT 1100 -
1300C. 10 kbarD k- TEADOMHBEFRZ ARz, HAEYEICITEA S X Z 7% & E 5\, oligoclase(Olg, An21Ab750r4)
sanidine(An1Ab150r84D Hikh sz fitt LIz ikKZ v, (EEOEIE TG LNV 7 2L T8 D2z, &
Bkl OBIZL T, oligoclase-sanidinB] DT HU L > TEMEIHHEDTE R E N TV B EMCEH Lz, Tfs O
HEAHRROEKICED 2 &5 2 SN2 a2 EHEEIE T 5 eolc, BRRHEERRE T HMEt (FE-SEM)®
SRS T BEME 2 O T2 BRI RIS X B B5HEF 1 (ADF-STEM) 72 & OMAIHRR O T > b 5 X b 7% @57 fifke
TRISATRE A2 E 2 WV TG OBIR 2115 T2,

GRS SR & E42)

1100C, 1200GDEERD 5 B, An15Ab650r200 FERFARHC I\ TR ZH D ANEIC K 5 573 B L EHD Z X F
L5 5 HMZEHRE LT, COMRNSEAD C2/Im - C-LIsBIE, 2 ROMIEE TIEAR <. 1L ROMIEB TH B T LML
helotz, Fiz, BERE NI O S E T A1IXIZIE (010) TH -T2, —/5. 1250G 1300CTirb Nz etk
AT ANEREEI N, TNHO/MRZHEE L. Olg-Or Ll 2 ii77% D T >1100C, P = 10kbalc 31 5 fHX 2157z,

Mt. Riiser-Larsemei ket > 7INCDONT, REDS (20137 &) 1&. /AT —)VDeEn . VA HA MROH
MROPEIRE Celx EDMBITED D, JIVAVHDHN T XEUEYOIFEN S, Mt. Riiser-Larsenc 31 % ¥ — 27 DZRL
IRFIC 31T % Olg BRI ETS Tis fHRD A )V N DIFEDAIREN 2/~ Uiz, & HIC, Tfs T i 5N 2 85 T2 kR BEARRE
DIFEZ R LTz, ZRIFEBRIC K DEBOENIZHKE D, T L Olg I ETs Tis KD A )V b DEEN S, KD
EE DR EE 1200-12500TE L TW e EZ BN, £z, Tfs MOEME T2 ERAHMIZ. (010) THT % C2/m
-C-1D 1 ROMHEAI LS BEAHEE . ZOBOWBEANC K S ((901) THET % A/ — X IV RIC X > TER E N 5 s
RO 2 FHOHBMPIEE LD TH ST ehbho Tz,

F—7— R: ternary feldsparfHBi %, i 326k
Keywords: ternary feldspar, phase relation, high temperature experiment
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He ) ¥ 3 M ICPYUEMEL &0 Hatic K 5 a bt e &0 Hrik
Quantitative Analysis of Rock Samples by ICP-Quadrupole Mass Spectrometer (QMS)

A B 1 AOK 35 2 ; Chako Tchamabe BoAs K i 2
AJIRO, Takuyé* : OOKI, Seig& : CHAKO TCHAMABE, Boris® : OHBA, Takeshi

VIR RAIEEBEAT I RH LA, 2 S A PR AR, ° AR SARR B P LA 2e Rt
LCource of Chemistry, Graduate School of Science, Tokai Universidgpartment of chemistry, School of Science, Tokia
University,3School of Science and Technology, Tokai University

LI HIC
ICPVYEME B2 HTET (QMS) 1, FRENDRIR I CE IR AN ZaEL 350, HE T2 R LR UCHERZH
TREZRTNTICKBTHZEZT 5, BIZIL A ZEEZH T4 (ArO, ArCl 72 8) X, Fe*® As DOz liEd %,
ZIRFAF 2 bRET DD, 3V a yHAZMHT S ICP-QMSH IR I NIz, VY a A, — &M< He
HADEK S BARIEEAT ANV ENS, VY ayHAEAWS EICKD, 7IHIVd U H A KB ERYIREERIC K S
EEPIZEL, TNE THENRYETH > 1o eBOHAHEL 5%, AMETIE., BHESAZHVWTHea) Vg U
ICP-QMS T I S U B A R D AT AN AT REA G L. SRERDER & UTH A)b— 2 KLF D KILE D Hi 2 Uiz,
2.ICP-QMS
HTICiZ. ThermoScientifith:® iICAP-Q # Uz, iICAP-Q . 1.6kW 27MHz®D ICP E Cikklai % 75 A= 1{td
%o Ar T ZDWME R 16L& LD, B2 7)) 7 a— ViR e T EA LU TEEMCT 1 Z T T &V ATRE
T, B D B TR DRV, BERICEAINE T T AR 0EOMFHEFFO>AA L XA THea) Vg vt
WICBAEND, A4 LY XA THER FEIR I SHIREN S, Heal V3 »)lid/hE7% QMS 2R L TH D |
HIPTHE KD S IMEEO AL VORI DHBRE N, ZET AL Vid He[f T & D2 TRV F—ZROPBRE NS,
JYVarelE@EE LA A4 2idFE% QMS THEDRIE N, 7FHa KU/ IV A TEAIE NS,
3. 797H7
YT IIE. PEERHTFR ST OEES £ (JA-2, IB-2, IB-3) U/ X)b— « \a v B VRN B % kLIS %
R UTzo 789, MARIRDEE 50mgZ 7 7 1 VB3R asIic AL, 35witvdfiii 2mL, 60wtoaldifEiZEis 1mL, 50wt% 7 v
{b/KERE 0.5mLZ A Tz, TN Parkin Elmertt:d Multiwave3000TC < A 7 i INEABE R UTe, DRI ES. %
50W/minC 500W & T L5 &8, 607N L 7z, Z D%, 50°CLLRIC % £ THHEI LTz, Z0%. SRR TRk 2.5mL
N Gk 2.5mLZINZ T, 280W/MInT 1400WE T EF T4, 2057 MIINEA LTz, hnEE 7. 50 CLURICEHI LTz,
DR OTAIRIGEEMIK T 50mLICER Lz,
4 FER B
BSOS BT 2 FEME. SIZBROTIEIE 709 EOUIENMEE NIz, MEITHRICDWVTIE, —H7Z2BRNT 70962,
LEOREERMESE N, Tz, EEEIFEREOSELGEZHOTIEZ TRz TA, TNTNDILEDICRICIAZE IEWVIE R
b oiz, Lieh> T, WO DREDOHEITH S E DD ICAP Qeic X D Si R\ TEa DK M U s K>
(LR e % T EWATRETH B LM E NS, 1 X)V— 2 THET B KILIER R UTFEE. Nb/Y ISH9 % Zr/Tio,
DOREFRZERV., KB 7IVAY BREIC I N, T, A AV—KIEZ %8 LTz A Marzoli 5 (2000)1C &
BHRERE B —ET %,

F—T— R ICP-QMS, ¥ 1 7 Tl fifsk, Kilis, @mnt, 71 X )v—>
Keywords: ICP-QMS, microwave digestion, volcanic rock, quantitative analysis, Cameroon
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EPMA E&)HIC 51 3 ERBRIVRE DR L . .
Validation of mass attenuation coefficients in quantitative electron probe microanalysis

(EPMA)

g Sl 1= ; Jeen Mi-Jund ; Cho Deung-Lyond ; /7% 4
KATO, Takenort* ; JEEN, Mi-jung ; CHO, Deung-lyong ; SATO, Kei'

P ERAERAIER a2 —, 2 ZIIENRCAILR SRR, 3 B R ST E - B At B
AT

LCenter for Chronological Research, Nagoya Univer$iBgnter for Research Facilities, Pusan National Univers@gological
Mapping Department, Korea Institute of Geoscience and Mineral Resources

HEWVESE, B -7~ 707 F 549 — (EPMA) ZHWIEROHOMNS LEICKE LTS, C
NE THEMICE DN BRIRECCHRRE TR 515 5 NI ERIUREDRR I N T E Tz, iz, HRIURK DT
£l (Heinrich, 1966/ &) &AL VLN T WS, AWZETIE Henke et al. (1993)2 T Hubble & Seltzer (19951 % &
Clic, FRFFES 1059 2 O TH LWEETIUREZIER L7z, Thid. Henke et al. (1993} T Hubble & Seltzer
(1995) DWW NIC E N EDNHEZEZENH BN E TH S (Wi AN D T3 )L F—TAERIC 75 5 B Wi 5 O TR
ME UL AERICEZDGEND R L5 E), 2DDT7—2—t v b5 IEMEEREIRINAE S NEWT—X—ZE D[R
x| R X RO T FIVF =Y 1keV LU ROFHEIE Tld Henke et al. (19937 — & —+t v h 2V, T EOT 3 )VF—
DFEE X RIS x LTl Hubble & Seltzer (199507 — & —+t v k72 & LICH UWVEBIINREE RD Tz, T OB BRI
REE VUL, HIEPEIEEE B8 EPMA EB T OfEN S L E D BT %,

Heinrich K.F.J. (1966) In: The Electron Microprobe, McKinley T.D., Heinrich K.F.J and Wittry D.B. (eds.), John Wiley and

Sons, New York, 296 - 377.
Henke B.L., Gullikson, E.M. and Davis, J.C. (1993) At. Data Nucl. Data Tables, 54, 181 - 342.
Hubbel J.H. and Seltzer S.M. (1995) NISTIR, 5632, pp. 116.

F—U—FREFTO—TXA 707 514 Y— (EPMA), & &m7HT, ERRIREL, ffiEaHE
Keywords: electron probe microanalysis (EPMA), quantitative analysis, mass attenuation coefficients, matrix correction
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SEM-EDSH &l fATIC & % 7 4 DSRYIFLE HT .
SEM-EDS Automated Particle Analysis of Mineral Compositions of Rocks

B (08 T S =7 2 /NP i
MUTOU, Hitomi'* ; SHIMADA, Aiko? ; ONODERA, Hiroshi

LHARBET (BB SMEHXI1=v s SM7 7V r— 3 V6,2 (#F) JEOL RESONANCES M, 3 HARE T (Bh) SAH
¥y bSAT TV —2 g Vi

1JEOL Ltd.SM APPLICATION DEPARTMENT SM BUSINESS UNIRJEOL RESONANCE Inc. SM APPLICATION DE-
PARTMENT,3JEOL Ltd.SA APPLICATION DEPARTMENT SA BUSINESS UNIT

GAOlE. TORBGEREEHIC X > THRAZIEVIMR 2R, Saziid 2 YO R, SO04RGHEZ
%92 THEFICEETH S, HADILEDIICIE, —RNCEE X OB SN TV, TOHE, SOz
L2 BOKI T 5155 N5 FENRTRBEEN S, MKT 20> ORG2H#ET 5, —77. EEE UM
(SEM) & T3 )VF =808 X #50)'tds (EDS) & fA G DB 12 BN HEED —D T H % SEM-EDSH Bk 1i#k 7% v
5T LT, WHZHKT 2 2 BOR 7252 ERBE T 52 &N TE %, SEM-EDSHEN AT Tld. AhZ R
T BEN T2 EESHN LIYIEZRIET 5 T LD ATRET. ZORETIMIR. SR T2 HEK I 2 EEDOIYIRE D B 7 #
K8 L BDLETERTEHIENTE S,

AHETlE. SEM (JSM-IT300LA, JEOL)-EDS (JED2300, JEOB)EHi -kt 7 FIV T A1 DA Z DS AL
I B i LT 28T % alfiE. T ERAS> N\ AV T T KRHERY 72 E DL BGERORR 2 560 TH
%o BROEAZMEL, BIEICaEE, KWz Lokl & Uiz,

IEACREOF IR, A%, EQ7NV—7, ERVIV—T, ZOMEGIMICHEI N, £z, 8 X 59
Hr#kiE (JSX-3100RI, JEOL) 7z Wz LEB T 17 5 720 [ UAlRIOMREDMIZ R < —B( LTz /NHHAINT T K
THEREYI O T a8, A BEA. ZTOMEGIEYE EICEE N, TORFTERAaGTHDbN, (L ERE
BT D ., 2L ORI DEEOSYIER E BRI E Nz, 55 NIz iE A Gy o HiE R Em o
FEZEAS S, MO TEIC X BHERE GbE CYHME T %,

F—"U— R 85, K 7f#AT, SEM-EDS
Keywords: Mineral, Particles Analysis, SEM-EDS
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7771 7 EERIC B B FAREIR OB RBIE s DIRE Dk FkicDOWn»we
Dependence of water concentration distribution of columnar joints formation in analogue
experiments

I B 1 SR S0 2
HAMADA, Ai * ; TORAMARU, Atsush?

PIUR - B - HhEK, 2 UK - PR - iRk
'Earth and Planet. Sci., Kyushu Uni¥Earth and Planet. Sci., Kyushu Univ.

KB RTARGRIK G 7% I A S NSRBI OIERRICIE Z NN D 5 . HAROMEDIEEZ RO 5 EHRD—D L
LT, TREDEMRDIHTID ) 05 JVET 5 N5, AERETBIE A RO AIERS IS RO ARIIEHIC & D S ARNARICE
RENTICTMRRE NS & &, SROIREARICHE > THNHDERBENICIERE NS LEZSNTWED, -7
Wi | DOIERGEFEZ FH 9 5 BRI TN TRV, T TAMKRTIRT > 7 Y EIKDIREY 2825 E & TR
OFRETFOMGE 2 B 57 a JEBZITW, T - 7ekE] OERGERZEIE L. BRI LZzHNET S,
FERTIE, HEOBRICEAMZRA L, AR LICHAS V72519 %, RaRne 7 > 7 OOz 1 .
5 ¢ mICEUE VIRAYIZ TR E B, RN E RIS Z1i0RiE%Z X C T ATEE TR 9 5 T & Cizigh, 4
5D B HIIE RO RN OKDZEM D2 BE Lic, TOMR, BEMXRAHSE UESICBNT, TV THEH 50K
FHEEED R R 21O IBEMHROIKDBENRE L EZ T N> Tc, XTEREVRED 5 NERICIDN > THE
L7cEIN B OHETT/7E, KOFREHEICN L TZEEEICE > TWA T EWah o T, IRAMRENZ TS5 TD
BADFZBIN T T b DFEBHCIS U THIE % T ENEND SN, IREVI OISR X 5E0DEL., HEYMIN
ICTETIKDIRE DA =P TEL L EZBNS P E NIHINH GRSV OIKOURRE 34 OWFHZ LIS A,
ZOMETIANZENT 2 T ENTRENSD, HEEXTREAYTOKORE D ORFZ L & BN HIEROBIFRIEC D
WTEHREZTTD

F—TU— R ARIRETRE, 77 a ZEE, BIN B, <A 707+ — A AXKRC T, IBE
Keywords: columnar joint, analogue experiment, crack formation, Micro-focus X-ray CT, concentration distribution
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