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Morphologlcally Directed Raman Spectroscafyc X % S i 1~ DHTE ki 1T RE

A Novel Particle Morphological Investigation of Mineral Ore Particles by A Morpholog-
ically Directed Raman Spectroscopy
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[Introduction]

To investigate of the mineral resources as particles such as soil in sea, in ground and in fields is interesting in geochemistn
The existing approach to investigate of mineral resources, the manual microscopic observation method and an elemental an:
ysis technics had been used.The major drawback of a manual microscope approach has been used for few number of partic
morphology observation. Itis not able to described particle shape as significant number. Furthermore an elemental analysis tec
nigue such as X-Ray fluorescence and destructive wet chemical analysis can determine the quantity of mineral species prese
in the ore, however, these chemical analysis methods do not allow the study of the composition of individual particles of dif-
ferent size and shape. The morphologically directed Raman spectroscopic (MDRS) is a novel approach which can resolve th
problem. Using this method the Raman spectra of several hundred particles is determined after size and shape classification
each individual particle by automated particle image analysis. Raman spectroscopy can be used to acquire the spectra of a
inorganic compounds such as metal oxides and nitrides which are Raman active. Many mineral resources are mined as inorgal
compounds. Therefore, Raman spectroscopy can be used for the identification of the chemical composition of mineral ores
Using the a morphologically directed Raman spectroscopic method described herein, it is possible to calculate the particle siz
distribution and proportion by mass or volume of each chemical component or mineral species based on Raman spectroscoy
information. This study will report and discuss the capability MDRS method using a model material.

[Material and Method]

These samples had been through the ore dressing process. MDRS measurement was carried out using a Morphologi G3SE:-
instrument (Malvern Instruments, UK) equipped with a dry powder sample dispersion unit (SDU) and Raman module. The lase
wavelength of Raman excitation was 785nm the laser power was less than 5mW and the irradiation time was 5 sec. The partic
image measurements were made in diascopic mode with a total magnification 250x. Iron ore dry powder samples were dispers
using the SDU using a short duration pulse of compressed air.Measurements were made automatically using Standard Operati
Procedures (SOPs) which define the software and hardware settings used. Measurement sample was dispersed on to glass |
as sample carrier which was minimized environmental exposure by the enclosed sample chamber unit. Particle identification b
Raman analysis used the spectrum correlation coefficient approach.
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Raman spectroscopic analysis of carbonaceous material included in oil source rocks
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EOTICEENSIREDNZ. LGP AR ERERT BT RZWMETH D, (LAHRCORE, KRR EZ2oMhd
52T, BEOERLENHMEEN TV S, AHHEE T, REVORRERZFTMT % TFiEo—D& LT, EhYF A
FREEDIASHWENTEZ, LML, B MY oA bRGFROZERSREEE 10umEETH D . 10052 EHIE Lisn
EEBMNZFHMEN TE RV, DR, E RIS A FEEEMIVEGICBW T, REYOPRENFHETE RV &
WO RS - Tz,

AWZE T, 2RI FRAED 1um FEETH % T < o tikz VT, GIlRESICE £ N5 REY) O R ED G T &
LA UTce FEATFZRICBWT., REW T <2 AT MV — 27 {ililEih SiRER AL 3 FEMERI N T3
M. W TEBEEMEEIE 150°CH5 400°CTH Y., Fr VT L—ya VITHWEREICEENS E MY F o1 Mg
13 1% ETH -7z (Kouketsu et al., 2014sland ArQ, ASHIZETlE. GRS OFHMIIC W TERMAERD BB T N5 A
RIS TH 2 T L SEEE TN TVBKEHR 1% ORI ORI Z BN & U, R GRD 0.25-2.44%D5FHC 3 F
NBREY DT 53 oot & R ERE 21T - Tz

TR U T, 5145 nm AF L—F—Z v, BRERmICH 25 L—Y— U —id, IREVIOREICZ A—
EEZ0ED 0.2mWISERE LTz, T LIS <2 AT MU, #15%01000-2000 cm! OFEEK T, 4 DDOE—7> (D1-,
D2-, D3-, D4-bands IZ 778t L7z, MEDRER. KEEN 1%ATEDOREI DT < 2 AT MUk, #Eh5EE DNy
25959 FEL Eolzs 0QAVWERDIRBYID SV ART MLk, E—INF-oTb emiEnimlkzot, Bk
VU F A b RSER 1% EOMEIKIC BV T, REEHEND S & XN T3 D1-bandé D2-bandDFElEIEZ. MEER 1%k
OMEEICHE T, 5 DENAKELADMHBENIRHEIC K>z, Thid. NI TS5 ROFRET, E— 7 D50
MEFLTETWIRWATEEMENE Z 5N 5, 2R IARHEREYNC 8 FH n] e7x AR 2 - W T2 B Y &~ o R S
i, ZTOFFAWBFSIEHT2HERIHELNVE S 25, ). TIXVARYT MUVDOR—=ZT5 A VOMEE I, KGHHE
otEmE I/ NE LD, ZOMBEEEBER TR TES C ERRHE N, I VART MILOR—A T A VOl
ZOFK & R ZHEE. Al - Kk « HADTERKD TH 2 RIKE (BICBERAFHERIOKER) ICERNTZEEZBNS
728, AR EPRMEIC BV TR EYI OB E 2 5l 3 % A /s fafc /x5 T E BRI B,
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Petrological and spacial variations of the near off-axis magmatism controlled by a ridge
segment structure
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R 7 A Y MBI Y MV BT 2 E 0 TER 7 a2 A< 7~ O AT LOFE A7 L TH Y (Macdonald
etal., 1988) HARAMDAY—F T 4 A5 A4 NEIZFDEMZR L TVWEEEZ NS, A=A T 04514 M
i D Fizh B XU Salahi7 by 713 = XD#gHEY 7 A > MEETXY S Nfe—DDX 7 A > MIHH L (Adachi and
Miyashita, 2003; Miyashita et al., 2003)tz 7' X > I HULER & AREGEBIC 77419 2 kel 05 K BB = — L7 A k
HENERO SN IEWDH D T EDHLMC RS> TER, BT AV MRS 3T 2 —IVo 4 NEE
ANERZ BRI TH B BEAMAOHRIZENTHADICH L, 7 XY FREICOAT 2T 2 —IV o1 VEBAS
K2 EOEOAIGRRT AT 2 2 EMME TN T 5% (Adachi and Miyashita, 2003; Kaneko et al., 2014¥
B, Tx—IVIA NEEAEET O AL A Fofli (MgO/(MgO + FeO))# & UHRHA Mg# (MgO/(MgO + FeO))
WiEEEE 7 A 2 bAREERICD IF SRS ME LR Z RS EHmcH 20, HAGIRDOBIRESDE AR Z =T
M3 2 BN D %, HIENREEARATROEESERIE. BaEY 7 Ay LB X ORERICEGEE BVEE
BERLTWVS,

VEPEHRIC 3503 B /KSR O FRAAANEE L T3 T &3 Phyton et al. (20071 SN TV B A, KBS Tl kil
BT I OMBRICKE R B 52 TOWAREEZRE L T\ 5, Vr—)VT 1 NEEASROEENSHKZE
ICEEH U, gRaih 71l 380 5 5ddls ARV I K CH b AR O 2 & b2 R Uik 7 X >~ MG - 72
BUKIEERD 3 XTI 21T 9 o MBEEHIFRIE RKINEIC 38U 2 /K DIR ATRIE DRI, MBI A /1 = X LB K TIHE
Tat ZADMIHIC L > TEETH D, YL 7 X2 M AN - 2K OIRAEEOZ(L MG % T & T, BrEihar
BT T A DRKMRIICES T ENARETH 5.

F—U— BRI OGRS, R 7 A Y MG, U o — VI A MEEAER, A=Y AT AT A b
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Mineralogical characterization of groundmass nanolites in the Shinmoedake 2011 erug

tion products
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The groundmass nanolites are submicron scale minerals having a steeper slope of CSD (crystal size distribution) than m
crolites, originally described for a rhyolitic dome lava (Ben Lomond rhyolite lava dome; Sharp et al., 1996). The nanolites in
explosive eruption products were first reported by Mujin and Nakamura (2014) for the pumices and dense juvenile fragments o
the Shinmoedake (Kirishima Volcano) eruption in 2011. They found that the mineral assemblage of the nanolites recorded erur
tion style transition from sub-Plinian pumice, via Vulcanian pumice to lava cap as follows: pyroxene (pyx), pyx + plagioclase
(p!), and pyx + pl + Fe-Ti oxides in a descending order of explosivity. In this study, we report their chemical compositions and
crystal space groups.

The fine plagioclase microlites in the sub-Plinian pumices have clearly higher An contents (by ca. 5 mol%) than the similarly
sized plagioclase (mostly nanolites) in the Vulcanian pumices and lithic fragments. This indicates that the pumices of Sub-Pliniat
eruption quenched before nanolite nucleation and growth of fine micrelBeufn in width). The decrease in An content from
the microlites to the nanolites may be explained by considering two factors: 1) crystallization differentiation of the melt, and 2)
decompression and possibly cooling during crystallization.

The compositions of pyroxene nanolites and small microlites @.m in width), on the other hand, do not show any system-
atic difference among the eruption styles, being consistent with the CSD results. They were within the metastable compositione
range of pigeonite, sub-calcic augite and augite. In the electron diffraction pattern of TEM, we identified the pyroxenes and Fe-T
oxide crystals as small of 20 and 10 nm in the dense juvenile fragments, respectively. In the HAADF-STEM images (Fig. 1),
the pyroxene and Fe-Ti oxide crystals as small as 3 and 1 nm were discernable. Some Fe-Ti oxide crystals were formed on tt
pyroxene crystal surfaces, suggesting that some of the crystals nucleated heterogeneously. The crystal systems of pyroxene
Fe-Ti oxide nanolites were determined@2/c and Fd-3m, respectively. This is in contrast to the previously reported pyroxene
nanolites in the lava dome sample (Sharp et al., 1996). They were composed of the mixture of orthopyroxene and clinopyroxene
and a complex micro-structure resulting from sub-solidus exsolution from piged#iéd) to augite C2/c) and hypersthene.

Sharp et al. (1996) interpreted this complexity of pyroxene phases resulted from moderate cooling rate within the obsidiar
layer. By contrast, we did not confirm the subsistent of the mixed pyroxenes in dense fragments of the Shinmoedake eruptio
aproducts, because the scale of the observed pyroxene wa2 drders of magnitude smaller than that of Sharp et al. (1996).
The appearance of a metastable phase of pyroxene nanolites and fine nanelit28 (im) in the dense fragments seems to be
resulted from the nucleation and growth under large super cooling followed by rapid quenching. The large undercooling may
have been produced though rapid magma ascent and succeeding dehydration and liquidus increase, in addition to the cooling ¢
oxidation of the magma near the surface.

F—T—F:F /T4 b, @mi, EENE M, O, Sk 2 VR, REA
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Zircon U-Pb ages of Early Crataceous igneous rocks in the Kitakami Mauntains, Japan
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BRI O Fh THIBERIZ IS Z B OB A ERPE-TR N FES 5 C &1, REL UL TOMBROKREZRRHTH O, B
ol 75 LK IR DI RS 2 B S 0T % T &1, HIBROHE(LEFEDOMEIHICE U % EEAHIAHETH 5. WIENTK
FEHRIEDREL LTT ZAA WBHED, 7 Z A FORKRZ O EFERIC OV T REIOMEL 2L, Zh
SDORRINZHSMCT % T LA AFNICEREREFRZFFD (Moyen and Martin, 2012) Jb_F Lt wiffH H dikd Aok S 58
&, BRET ZAhA NEAOENTREOI SN, 77X A MIRICEERNEZ 5D 5. 2HET XA NEAEDK
RZHHSEMTT 570X, ZN5 DFRENBEIN 5 Z DIFZEZBZIHEMNCT 5 2 LI TEETHS. KRifiE
T, bl EAAAR GO VIV a Y U-PhFERE G AT BT 2 1HRZ2RE L, 205 ORI 2] RE
BT R ROV CiEimd 5.

TA/IEHD (2015)1%, 7 X HA NEIEREEHE T NLINOKBEEED 135K 225RHC DWW T, Y)bay U-PhHR%E
Bl Uz, TOE, 7 XA NEEREREBDE D (127~118 Ma) X b £ 755D E D (119~113 Ma)D /5 hi4;
WZ EDNHE R, FRHFIOT ZhA NEEREICDOWTHS &, B RS (126~125 Ma)h 5 il A ik (118
~117 Ma)E T, Jth SEICERDE K BB HEANRD ENTz. 7 XA NEEREHEUNOBER S L SIRE T, K
W, —F, WA, SOV I TIVAh Y~ gy a4 NEDIERMEEB R UHNWERE, T SIEEREDR Srig
EDOWTNE D, 128~124 MaDILWHIPHICINE 2 Z E WS E x>z, EIRFED 5 B D& Mg 22 LA OFARUIEHH
SINTIRIRWVDY, REGEFIC X 2 A KIEH O B EEEMNICERD bNE T D, & Mg ZILEDOTEEE T OBIC
WBIAE > TWzrfREEDN . DLk eh s, dtbilbiio 128~124 Mad KRGS TlE, TAWEIFIICkE & I bR
DX TIDERFICIEE LIz L1idx 5.

7 ZHA NEERERERY ORI EHIX, LA R T T ORKD AR TR E iz AUk HEES U 7z #iRl
BT ENANTHEHEEZLN, ZEBOT XA VEX YN LR LUTCEETEZT7EAA 70y M efERT 2 LEZ
5N% (EBEH, 2015) A5F—Ib EREKEEHT (Finn, 199400457 B 7 A N EIERM SRR D0 L JEHICE L —
HIBTehD, 7EAA NTOy NI ZZLT B A NEEREEIC X AR ERF R ZZ L TWE T EHn
Mo, 7TEWA 7Y OESICHEHRZEDICE, sifAELONURESZ Bh e 35 FEILEN 9 5. JRIE
M (2013)IC K B/ WRBOW A DOWE MY )V a A ERD M BHEE S iz LB OFERIE 132 MaTh b, chiddeh
(O A AL BIEEI D S B TRE VWL D THS. FEHLfEO LA, FUHEICHHmS 507 7 )Vh Y
BEMAFHE T X h A NEIERSERRTIOE D & —hk Lm0, ARF—It EREAUEE T (Finn, 1994)DiEFH & 75> T\
5EZH6N5. ko ehs, FEilEO MDA, A5F—Ib BRGSO (1t 500~600 km)ic fH2%3
2 AN O KR IR KT BI & B2 5N 5.

AT T OARBIIR KIS B OTEAERE Mg ZILEHHOTFAEERZ M TH O, MAAREIEEICERTH -
T EDRHNCE R EEZBND. X7 XA MEERGEOKIICEL T, X0 EWaFIO~ 7 <Kk s
AICIEREN, £RX0ENENOY I EKBETIERKEINzbDEEZENS (LARIED, 20195, ThbET X
KA NEAERSE ORI, RO SKEOWEYICE > TWho/z &icixd. Yo &b, JbbilittoriHEe
fifd GO 73BT, BEICEETIRETHED, ZTORRBICHAIL T U3 MatAIK T LIz EZ BT
EMTES. WHOIERGEHOFEN (119~113 Ma)lk, K O Eolil Rl OFE R S EH D FAX (118~100 Ma; Kon and
Takagi, 2012/EG1Z ), 2014)DHNED LIFIF—HL TV, Lieh > T, TORBHOMRIEEIO AL, K0 S5l
DRI > T e EA NS, KT OERSGEICIE Y X1 PVEASRIEFICDTwWT e s, 72 A1
BAEBIUZOEEOTEIIL LILHICIZIEFRE TN, K20 EidRRecggE -7 Lidizs.

DL AR I K S A AR M 2 BiIHAT R 7 7 =7 A L LTI, IR BRABRETIVB XA S T Du—
VN 7% B WVIFIHETIVO 2580 OIRDAIRETH . EBLDETIVNEL WD ZRD ST, ARIEEHD
WFZe B T DICHVEE THL MM T 208N H A 5.

F—T—F: 7 HEAA L, DV a AR AL R, S Ak, B
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Rock facies of The Hikami granitic body in south Kitakami Mountains, Japan
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EEpdt btk ETEREREE, 5 TIRAMIE TR D S R GBI 72 oK Bzl & UTafid %K
e SR BTEIED, 1979 &, FHUCHEEEN TV BN DhO/NEEZREK T A IEMEEICGZ B NIRTH
% (b FERREZE 7 IV—7, 1982). /INEHEADZ L3S IVIVRELES . BREAEDFICE U T3 AL Si#amnn d -
Te D ZAIREIUE S S VIV TH % L T 2B Z DHDHEN TH S, TR AL ARIEZD (2013 2014)Ic K->
T/ « K (2000)2 B E I EHD T 2170 LAIICP-MS I & % 2L a > U-PbERIIERTT - 15558, 450Mal Il
RHEHR LT3 72K FERMEFHOEREFEARIT 450Mafitk Th 5 & ibam < Nz,

K EAERIERDERIX 2B U Tl Ishii et al. (1960) #F (1976) 7%)111EA (1999) /IMA « @K (2000)H3% 5. Ishii
et al. (1960)3 Kk FAERMEAZ B, JLEIC S 2 KR LK FIRIC Ry Uz, BE R MIREERZETZC eh b
GANCEA L EEZ, MiERBEEZEEZRMCEALZEEZ . HBINEH (1999) /M - EAK (2000) &k FAIC K
HRINEA LERANCEALIZE WS STHRUETHS. —77, 7T (1976)IIRIRGED MR & D2 A Hik, BHEREDZ
BEthE L. A EkE B BKIZZNZ N Ishii et al. (1960)D KEAL LOK EIFNT XSS %0 B BHAN A HiAZREL &
R TVS.

AT Tl EH 7 DEREGREL & /A « B (2000)  RJ11IE D (1999) & BE 1K FIER EA%Z 9 BtHICHME Lz,
ARG EETEHD S BEERILEE ORI E A-1), HREORYZE A-2), FMEIEHSORYZE A-3), FEERORYIE A-4) &
L, Ishiietal. (1960YD KRNI B 7z 2 A AILER, HERORYZ B), JLHM 5 IS TILL 219 %5 R4z C), K
LIRS, KEFFE SIS T %R D), HMlOTEDIRZGEIC T 2R E), FEMIOZEOIRE KA IS 53R
ZF) & Liz. INSDOEHOBRMEZHZEEILZE, W%, 25 LAY OMKT — 228 L IThET Lz,

NS DOEMHOBIEBIRD S I AAZZTEHTIE A3 LAD SRECAEEREEZA TS C ENVBREI N A1,
A-2 DIFEERIZEEMAIEZ R LU A4 ICBL TIRIBOEEEOE O MEAE TH S T ENERTES. A2D80
WARIKHRZRY. 2D eh b A2 ZBOUEEDELRHICIRIATH - 722 L 2R Uit~ 7 < I IZ I FERHIC [E b
Lz DbEZONS. FREEANOEEERVEETOLROUASELEL TV R K EEMEDNEHE TER. T O
A S ERE2APHIRIRKNC X > THRETL 72 & T4 Mullen(1983)DXI X BRIV L7 A &, H)v 7 - 7V A
DK TH S LA E NIz, Pearce and Canfil973 O TNV 7IVAVXKKRAEIC T By FEN 3. Meschede
(19860 DX TIXEIA, N-MORBH!, J'L—+AYV L7 A FOHFICTTOY I Nz,

{LHHERRICEI LTI 9 S D 5 B SIO2DREENE DI A-3 (62-63wt%, KT A-2 (64-66Wt%, A-1 (64-67wt%),
A-4 (68-71wt%, D (69-71wt%, C (69-72wt%, B (70-73wt% & 75%. ZRAICHT % E (69-72wt%), F (68-75wWt%
X Z OMDEFMNLERTIAHFIC 7 ay hE N5, ERZIETIE Na2Q K20 TIES D fEHAMAH SN2 H o ek
Tld SIO2 DB EVIAT 2 —HOBENA S NS, Al2031F—F A-2 T THINL 7RI T SEANRALNS.
WMEITTETIE Zr, S, Ga Tl SIO2 DM N —EEEIN L 72 RIS 2B 5N %. Nbid SIO2BDEWEE
ZEETHRIGEND AEANADNS. REE/NNZ—VIEERIIIC HREEASE L TH FAYD O\ Z/RS. UL LA
F OH HREEDMLD S K D £ ARWEAIZRT. O ERBMETED Y ICBWTLIERTH O oS & R TE,
fE7ZRg. FHUHFENR, —#HOLEHKZ RS T e EK EERAE—EDOI /v EEZ 5N, Ko OKEERMERD
EREHOME 211> Tz, B tREZHNT TR I~ =< 7+ 00l O ATV Az iy N FETRD
THE e MBI B BRI OE &R RDTz. F LT ANT Y ZAGHE RO 0B OEIE 7% FlV b
B AMETEOENE LAY =TT IVTHE Lz, SIO2OBEWAHIAEET A-4H 5 SIO2DEW B DET LR
VEZ T LIFTERDN AL XD EEN AL123ICDVTIRETIVTE TCOERWNWDSEBRETT 2 H0ENH .

F—U— KB eRE, A0, il b, Jebbid
Keywords: Hikami Granitic Rocks, Petrochemistry, south Kitakami Mountains, Pre-Silurian
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Crystalized melt inclusions in mafic granulite: investigation of partial melting process
based on pseudosection
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We report here new petrological date of crystalized melt inclusions (CMIs) and phase equilibrium modeling of partially melted
mafic granulite to evaluate the influence of partial melting to the phase relation from the Neoproterozoic - Cambrian Lutzow-
Holm Complex (LHC), East Antarctica (Shiraishi et al., 1992). Previous petrological studies of the LHC suggest an increase in
the metamorphic grade from northeast (amphibolite facies) to southwest (granulite facies) (Hiroi et al., 1991). CMIs are often
reported from the pelitic and felsic granulites (e.g. Cesare et al., 2009). However they are relatively rare in mafic to ultramafic
granulites. We thus attempt to investigate textures of the CMIs in the mafic to ultramafic granulites to discuss the partial melting
process.

The examined mafic and ultramafic granulites occur as boudin or small blocks of several meters within psammitic and
hornblende-biotite gneisses of the granulite-facies zone. Based on detailed microscopic observations, we found CMIs bearir
mafic and ultramafic granulites from four different exposures within the LHC. The representative samples of mafic to ultramafic
granulite are composed mainly of coarse-grained garnet, hornblende, orthopyroxene, clinopyroxene, plagioclase, and ilmenit
The garnet often contains CMIs. The CMiIs consist of fine-grained quartz, orthopyroxene, biotite, K-feldspar, plagioclase, anc
ilmenite which size varies from 1 to . The size of CMI grains is up to 1@fn, and they show negative crystal shapes of
the host garnet. We subsequently calculated chemistry of the CMIs based on modal abundance and chemistry of the minerals f
each CMI. The results are nearly equivalent to the compositions of andesitic to dacitic melt.

Occurrence of hornblende and biotite within garnet in the rock suggests dehydration melting of the hydrous minerals anc
formation of andesitic to dacitic melt during prograde stage. Phase equilibrium modeling in NCKFMASHTO system demon-
strated that some mafic to ultramafic granulites experienced considerable amounts of melt loss (up to 6.5-7 wt. %) defined by tk
stability field of clinopyroxene and modal isopleth of clinopyroxene. Stability field of quartz expands toward lower pressure side
with increase of melt amount in the phase diagram. Based on phase equilibrium modeling of melt-bulk interaction, the stability
field of quartz and clinopyroxene is critical to estimate the P-T condition and amounts of melt extraction during partial melting.
We estimated peak P-T condition of 900 and 10-11 kbar and clockwise P-T path for the rock based on the integrated bulk
composition. Modal isopleth of the mineral also demonstrated that partial melting progressed through the following reactions
Hbl + Bt — Lig + Cpx + Grt. Hbl + PI— Liq + Cpx + Grt. This study demonstrated that partial melting took place under
plagioclase free field and plagioclase stable field.

The peak condition is comparable with previous estimations of 800¥9&0d 7-12 kbar (Yoshimura et al., 2004). Our results
suggest that partial melting and melt loss are common processes even in mafic to ultramafic granulites from the LHC, and CMI
could preserve the composition of melt which has already been extracted from the system. Phase equilibrium modeling sugges
that melt loss during prograde stage have critical influence on the mineral assemblage and stability field of the mineral of the
examined samples.
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Chemical Modification of Felsic Melt by Reaction with Peridotite: Implications from the

Magarisawa Peridotite, Hokkaido

TR B 15 A = —BB 2 J5)1 RT3 5 5 HLZ 3 ; Yi Keewook!
YAMASHITA, Koheil* ; MAEDA, Jinichiro? ; YOSHIKAWA, Masako® ; SHIBATA, Tomoyuk? ; YI, Keewook!

VARHEE R AR AR AR F ARSI R A, 2 JRRE KA R AR A et B RSB AERI, 3 B AR A e B A2 R
Bt g HUBRZAZ WE 52 fifi 3%, “*Geochronology Team, Korea Basic Science Institute

!Department of Natural History Sciences, Graduate School of Science, Hokkaido Univisipartment of Natural History
Sciences, Faculty of Science, Hokkaido UniversiBeppu Geothermal Research Laboratory, Kyoto Univers@gochronology
Team, Korea Basic Science Institute

It has been well-documented that subduction zone magmatism is induced by partial melting of the hydrated wedge mantl
(e.g., Sakuyama, 1982) and/or of subducting slab (e.g., Wyllie and Sekine, 1982). In the latter case, felsic partial melts woulc
have to undergo interaction with peridotites during upward migration through the overriding wedge mantle (e.g., Kay, 1978).
However, the detail of felsic melt/peridotite interaction processes has not been fully described due to very rare natural occurrenc
suitable for petrological examinations (e.g., Shimizu et al., 2004).

We found felsic veins of various size (microscopic order to ca= 560 cm in width) and with a wide compositional range in
the Magarisawa Peridotite (MP), northern Hidaka Mountains, Hokkaido. The MP, one of the mantle peridotite masses situate
along the base of the Hidaka Magmatic Belt (Maeda et al., 1986), is mainly composed of PI Iherzolite, and surrounded by
pelitic granulites and their anatectic equivalents. Here we present zircon SHRIMP U-Pb age, major element compositions, an
87SrFSSr and'43Nd/**4Nd isotopic ratios of felsic veins, in order to discuss the chemical modification process of the felsic melts
by interaction with mantle peridotite observed in the MP.

On the basis of lithology and whole-rock compositions of the felsic veins, we subdivided them into three facies: (1) Granitic
Vein (GV; Qz + Kfs + Pl + Phl + Opxt Cpx+ Zr + Ap £+ Rtl £ Sph), characterized by higher-Si(64.0- 74.5 wt%) and
-K;0 (2.1- 5.8 wt%), and lower-MgO (0.4 2.1 wt%) contents, (2) Pl-veinlet (PV, PlagioclakeOpx + Kfs + Phl+ Zr +
Ap), which is a thin veinlet branched from the GV, (3) Noritic Vein (NV; Pl + OpxPhl + Zr + Ap 4+ Fe-Ni sulfide+ Ox),
characterized by lower-SiX55.0- 60.0 wt%) and -KO (<0.8 wt%), and higher-MgO (2.3 6.5 wt%) contents. Although
continuous transition between the GV and the NV has not been observed in the field until now, whole-rock composition of the
both veins represent a single trend on the Harker diagram. The PV is intermediate on the trend between the GV and the NV.
Orthopyroxenite (0.5 1.5 mm in thickness) composed of mosaic-shaped secondary Opx with subordinate amounts of Phl
is always observed along the vein/peridotite boundary, clearly suggesting that the veins were formed fravegi@turated
melts and reacted with Ol in peridotites (e.g., Sen and Dunn, 1994). Furthermore, the microscopic/microprobe analyses indica
that secondary Opx is also formed by reaction between the felsic melts and primary Opx, Cpx, and Spl in the host lherzolite.
Zircon U-Pb age of the Noritic Vein is 19:5 0.25 Ma, which corresponds to one of the main phases of the Hidaka magmatism
and metamorphism (e.g., Maeda et al., 2010).
87SrFSSr initial ratios of GV, PV and NV are 0.70531 0.70550, 0.70541 0.70551 and 0.70560 0.70566, respectively,
and3Nd/***Nd initial ratios of them are 0.51258 0.51260, 0.51260 0.51261, 0.51245 0.51260, respectively. Isotopic
compositions of all felsic veins are apparently similar to those of the pelitic granulite/anatexite surrounding the MP (Maeda and
Kagami, 1996).

Because formation of Opx from Ol consumes $i@ the melts, the successive melt should become less-silicic, indicating
the continuous modification of the melt composition from the GV through the PV to the NV. We have performed simple mass
balance calculations to derive the NV from GV for major element composition. The results show that the composition of the NV
can be modeled by addition of Ol, Cpx and Spl (in the host peridotite) to and subtraction of Opx and Phl (in the orthopyroxenite)
from the GV.

In summary, we propose that the felsic veins within the MP record a significant chemical modification, aih@i®aturated
felsic melt during the interaction with mantle peridotite.
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Chargéteristics of chromitites from the Higashi-akaishi ultramafic complex: Implications
for origin of UHP chromitite
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Ultrahigh-pressure (=UHP) chromitites, which contain UHP minerals such as diamond and coesite, have been observed fror
ophiolites in Tibet and the Polar Urals. However, their nature, i.e. origin, frequency of appearance and P-T path, are still contro:
versial because of insufficiency of detailed petrographic studies. Systematic observation and classification of various chromitite
and enclosing peridotites from some localities are required.

Chromitites in the Higashi-akaishi ultramafic complex in the Cretaceous Sanbagawa metamorphic belt, Japan, is one of key
to interpret the origin of UHP chromitite. The Higashi-akaishi ultramafic complex is characterized by the presence of garnet
in some peridotites and pyroxenites, and interpreted as a high-P metamorphic (up to 3.8 GPa) complex originally formed at :
lower-P subduction zone mantle. The chromitites in the Higashi-akaishi ultramafic complex had also experienced the high-F
metamorphism. They will provide us with information on the behavior of low-P chromitite upon compression via subduction.

Spinels in the Higashi-akaishi chromitite contain various inclusions, i.e. numerous needle- and blade-like diopside lamellae
and are free of primary inclusions of hydrous minerals, such as pargasite and Na phlogopite. Solid-phase secondary inclusiol
are mostly composed of chlorite and serpentine. Chromian spinels in the Higashi-akaishi chromitite show high Cr#s (0.8 t0 0.85
and low Ti contents<€0.1 wt%), suggesting an arc-related feature. Spinels in the Higashi-akaishi chromitite and surrounding
peridotite were sometimes fractured by deformation.

The Higashi-akaishi chromitite is similar in features of inclusions in spinel and spinel chemistry to the UHP chromitites
from Tibet and the Polar Urals. This similarity suggests that some of the characteristics of the UHP chromitite can be formed
by compression of low-P chromitite, e.g., recycling via a subduction zone. In addition, such diopside lamellae in spinel of
the Higashi-akaishi chromitite are typically found from some low-P chromitites from the Oman ophiolite and the Iwanai-dake
ultramafic complex, Japan. Their occurrence suggests that the UHP Ca-ferrite (or Ca-titanite) type spinel precursor is not
prerequisite for exsolution of silicate lamellae.

FeT— R BT Tk — L s FOIAA N RGBT 4 v 2 E K, AC L, BHES XS, BiEE 213 21 b
Keywords: Podiform chromitite, The Higashi-akaishi ultramafic complex, Spinel, Exsolution lamella, Ultrahigh-pressure chromi-
tite
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Phase transition of sillimanite with Al/Si-disordering at high temperature
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AlLSiOs 2 (G - fIAG « B &, 1R - FE OIS L 75 % - O BRI A BRI T H 5, FRCHHR
113, BRA R EBNBIEIE MR LIS TH S T EARBENTE TV S, BIZIE, HRAIEEIRT AIISIO, PUmAY
A LD AIISI WMERLELT % T I, RANIAHEES (APB) IS AHER D IE Y, SIOy ICETs AL 2 M- EH LT Al I
BT &R ENRBRICK > TRENTWVS (Holland & Carpenter, 1986) Miyake et al. (2008)Ci& Napierd KIREERRAith
ICAPB & LiT A b (Alo[Al 512, Sl_2,]010—s) DM RSN S C L 2HE L. TSI ERZERUZEHLT
HBHLLTWS, X7z, Greenwood(1972k EAY, AlISI WeIl kT L % C & TEMADN S RN ZL LTz T'a
TRREERRO ) OFEEE TR LI RIET Fischer et al. (20143 HAf7 & 8 LT+ b & & HMR A A & & 575 % 0t
M2 RO e m KRRV DR A ZRE LTV 5, TS DHOFEER. BEENSMEDOE 53 HIRICIREFAEL
9 B, LEHEE ERHENZ V0, KT, IiﬁEé:ODE SPIHDIEEICREET, o TIEREBIS SN, Bfn
ELKIELTA FELTHDN TV S AEEED & DX ST, Aly03-Si0, RICIVF B HHsF O i m FEOFHBIRIE
XN TESY, BHIENZL, %g(vztzﬁﬂ%“éci\ k4 752541 T OB INEASEER 35 K U B 70 iR RE T DR ek
AR X BRI ISR & TEM IC K B E#EBISEZ1T0. FHCHERRO O EIRMICE H U TEHHZAMEBIROMET 21715 7.

ng%q%ﬁbu Cif'ﬂﬁﬁ RUﬂdV&gShett%IﬂifﬁEfDHH (AIQ.QOSiO,QQFQJ.Olo5) %*ﬁﬂ{b: L/T)ﬂ[/\\ ﬁﬂ%?\‘kﬁ%&&ex [NV
) V& —IZ T, 1latm-2GPa, 1000-1500 C 1-1751h%HF - 25 U7z 46 iR 2 E Uiz, X FREIHTIERIE. itk PF-
BL-4B, O &/ RAES BN R AT 5172 FIWTEIRIC TIT> 720 TEM 13 JEOL JEM-2100F FV . Sk Ak 1 D%
o7z FRC, ASI DMEFKFFET % T & TR T 2 1 =3I GHCE H U TS 21TV, /2[FRHC EDSHT 8115 72

XRD OfER, 2 OB S LT A4 FOHBIDHE Nz, ZHUChNA T, 1GPa, 1300-1400C THIZAL 7z 4 #Rl T
Z, AL LA N EESFEIOE—I B E Nz, TOMIZHRASLT A b EIEFICLIIZFERANE TH
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U. 1400°CREEDRE T, 7IVI =7 LERRHIZ M U7z AlSi=1:1 OB F b > Tna L idEZIC Wi
®. Greenwood(19725 EMNE < M ERM U T E ZHARA RO X 5 aiiE TIda <, £L T4 e RS HET
Al-O-Al #EEDARZEZIAH L TWVE T e T ENS, Fischer etal. (2014 CHE & N78i¥) & [F—AHTH 2 nThEM S
EZbHbN%, £iz. Miyake et al. (2008)T .5 N7z NapierOHA#GHD APB & LT 4 MTHPIZ R OHARAIE. ST
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Size effect on the phase transition between protoenstatite and clinoenstatite
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Mineral chemistry of anorthite megacryst and its inclusions from Mt. Fubo, Minami Zao
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An %53 (CaAlySip Og Uil 57) ICET5 Ca-richBHEA (An >90 %) T, RifEH lem L EOMA AR EABMRE TIREA
Eil EFHEN. HAEORRA~ZIIEICZEUEN T 2 R ENE8YTH % (e.g., Ishikawa 1951, Kimata et al. 1995,
Matsui 2007) HASBICHET ZIREAERICIE. BBIEOH YT U AaVaEYE L TEENS T ENZVN, Tl
ORI EY & LT, ZEEEREAERCIZERE (Cu) (Murakami et al. 1991) /ULE#EKEA EMICIZH AT
B (Zn) BLUHRER (Zn-Cutd) R ENIAEIN T4 (Nishida et al. 1993) X 51, RALKEDIKEA BN
ST NzC D, IREABEROERICHT 5 AT TWEDFSNREEN TS (Kimata et al. 199374 H - A
1997) T &SI, HARYEHEREABERICEZHEZUEMDRAIN TS S, NS Z lICkEd %5 2 & T,
IREAA B OO BRIK SO A SRS IC B 9 2 B 7z A IR S N B,

BRI PEERICAIE U, AZEI LA ERHIC I8 9 5 Rek B LSS PO i S U7z s ~ KR A DAL 99 % (Bl 5
1989) N HDOEFENLEDOHTE, NREILICHET ZIEEFICIIIREAGESEDEH LTV AH (1577 1985) Dk
B UEMIRHTH %, Sl RRlEXRGEZIIAICE TN KEAERD S IEBIREHELE S X Otyas
YR Lz T, WEAMTHRE T a—7< 1 717+ 54 % — (EMPA-WDS: JEOL JXA-8230)% L Ik, T3V
F— B ER B TR (SEM-EDS:[A ) & H WAL brks S i 3 %,

ARELFEXREEZLEICE ENS0% lemP EOREABE O AAIE An 5D 92~94%D IKEAICHM T S
DITH U, KD 100~200 p m DEARFHEABLSIE An K770 56~60%D T 75 R 51 MIHM L. AEICKAITE
%o IREABESOILABITHOID ST E 2 £ THEMEDEOD, AL (1FF 100~200 g m OREEL) Tk,
MM WIEEI SR REDNA DN, IKEAEMOKERATIE., BEO~ 7 <MD EHINCE(L LI L 2R L T\ 5,
C OBHERHEICDWT, BSERICEIT 2B L RGO AN Z E RN LIz & T A, #iED An {571 83~86%. 1%
HD An BT 75~80% T H - oo Nz ZE At HAH RO 2 LIS E LU YN, @R DR 8k
BRI EMEDEATTEHEEE Y I OEAGICK S EDHZ < (Ban & Yamamoto 2002) 45 [AEIER S Nz IR S
INHDOXTREEICKDIER S NIz TREMEN &,

HALHARICRE T N B HPABFONKBIEE T, An K730 90%x BT K 5 7% Ca-richi kEADWSMET 21CiE, 5wt
BOEVEKBER S TEXREES /IR E L EZ 5N T3 (Takagi et al. 2005) & 51, AW THAN An K57
92~94%DIREATEL OIS X, BERRELSE & b NS Fe-Ni-Culiifb¥) (% 50~100 p m OFIHIR ALY M2 HE
REInfzc eh b, REAERMERILLZDIEE, HyO® SEFOMBUEMRNMCECENE /ICHKTHEEZ LN
%o ULORREZEREN S, AL FEH TRE SHmKE LIKEAZBTEE Y 7 ~E, Rtk L LT
ICHIRANZ PR L, HTRERERICER L CWEEEE SR VRICBEA L TRLEER V< 2ER LI L RBE N, £
oo TNHEORIIMEGT SRS, IKREAERREICIE An K7 809 ROEMRE L., ZO®%I | EHEHETINMSHA
TEHEPRER T EDREICE > T, An ST 85%ii#4 D Ca-rich@NRE LD TH A S5, T Oz EEIE#D KT
T lIC& > T, SIS S NIEESFREE DMK E Nz L #HES LU T2,
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Texture and formation process of jasper, "Nishiki-ishi” from Tsugaru region, Japan
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X CHIC

WK LEAREED T, HRAGORTHO HENEHMO XS IctifohizmEz2 L., B ERLWERZ
TR, WK LEQRMEBIMTEIN, BHE L LUTALSEAINTVS, 5REEBRMGE, CLEQGOEMELTEAT
HB, K LEADEPMEOEIL., FENSBIYOEHICES EWMETN TV,

Hi
I LEODOZ L BZiFFOBED SHRNE N, FERISDWTOMER DR, Z< OEMTRBHEMIERENTHEY
1o DEAFIRAEEMNIH S MIC 7R > TWEY, T T TAMZETIRIC U E A DOFMHRBIS S X TS & - TIEAGERE ZHEE
TBHLZHNE LTS ZIT> T,

Al

AW TR, RGBSR S AR KO, FRAGHEARSL 7 i i TR E Nizic L azBissaif & U
THWTz, mitti e 12, RILHARNTICIL S 29 BRI E L. B =R0aah 545, cLE A%
BUREAIIHARIEE S CICFEOKLAEE T, mElE E2 < ORER, EHE AR D CICEHARSED RS
N2, LTI LA OB, AHa 5 CIcikild 28850, 2L T, DROERA, BIKfG., 77V
%S,

Tk
E 7% S CICHRYHRR O BISNC SR CBAM SR 7 5 IS EETYE B (HASE 1H8,ISM-7001Fyz i, 512,
T3V F = B0 X 5o HrtE (OXFORD LSS INCA system)ic & 0 SE¥I AL #2177 - T2

R

IC LG RICHEA RIPRER D R E S ORI FA DR ENTWS, TNSEIH T IE, SHERERZ 2
T 25 0.1mmD K E EDERER, —fRIC" < A 7 nGHE LEN 55 0.05mmOHk 7+ Th 5, —RiNEHLtE R=—
(EH) OFEHC LT, 12 U GRMET 2ERGIE 0 & D0 L DOFEAHI, F72. DD S DX S SRR 73 5
SEDIRN, 1T LEHDOREDHIREOER L 75 2885 & UTid. RESE (R, 5 RO (). SHEEL (), #
BRI (Hth), BEBREL (B) R ENRD SN, £ OBRIMNE. SR OBBIC AR & LT, HBW0E, B
RO FEY & UCHENT %, CNOOHEMOEEE, $HRE LIIKIRA LT X EERRTAET 5, IO
BWCE > THOMT BB RE > T3, ICLEARBAROEZ R L, AENEZRT 5 AIEES A 7 O AT
R, IEAE: (length-slow)DEREHIC & > TR E N TV, AU L. AEORRIBMEEEOE>E 0 Lizaie T
NS % BN (lengt-fastyD ALt RZ—IC K O FHENT VB, TD K SIS ABELIRERS &R Tk Ao
BICENTDBND, £ DICLEANABRMESES 2RO LMD, FEEALIAMED S WVIZEIKA RS L HEE XN
%, EEHABORT PO —RIE, FEOBEOENC XS, M EOMBBISEOMREI D, ABEENE LWEHLIER %
ZFBTLICED, NA VDAL FEMOEARANEZ L, Z0%, RRZHD S XS ICHIBATRSRSES IS h
b Ro—hW L, ICLEEAERE N EZ2 BN 5,

F—U— R AE, A, bt F=—, #k
Keywords: jasper, Nishiki-ishi, chalcedony, texture
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FANHLREE DT T BT o VEEY) (G/K T T3 i) O LW EIRe 2
DI E

New occurrence and mineralogical properties of rhabdophane group minerals from Hi
gashimatsuura basalt, Kyushu, Japan

A 1 B L R 2 | 988 VT !
UEHARA, Seiichird* ; SHOBU, Ayaka ; TAKAI, Yasuhiro? ; SHIROSE, Yoheél

LIUNRZERZEBE B AP et RSB R A, 2 = a L (BR)
!Dep. Earth & Planet. Sci. Kyushu Uni¢Enecom Co., Ltd.

1. /%

HRNHRRS (F BRI S 2 7 VAV RRE ThH S, 5 HEOHHLY kimuraite-(Y) (Nagashima et al., 1986),
kozoite-(Nd) (Miyawaki et al., 2000), kozoite-(La) (Miyawaki et al., 2003), hizenite-(Y) (Takai and Uehara, 2013) rhabdophane-
(Y) (Takai and Uehara, 2012k 5352 < OFLRIYIN C OXRRA XK D MG TN TV SRR EMTH 5,

Rhabdophane, (REE) B®@ H,O (REE = La, Ce, Nd, Y} Z/KA T3 VBBIEHYI TH 5, TNE TORE T, HE
H, TIVAVBESRT XA R ENDS monazites EZEHT 2 2 X8 & L TORERTH %, filtld THNFIHD
DITE L OERIEE (15 21X Mesbah et al., 2014) il E N TV 5. KIATHEH LW rhabdophand 5 E TV % (REE
= La, Ce, Pr,Nd, Sm, Gd, Tb, Dy, Y, Er, Yb, Lu)(Hikichi et al., 1989; Min et al., 2000)»> L7z H 5, KIRD rhabdophané
FEIRGLEI AT TdH %, Takai and Uehara (20123 & IR ZifglT H /7 KA 2 B3 & 5 2 #i#i¥) rhabdophane- (Y #

B U, BN 38U 2 EElz IR, (BRI ME T Niah > Too AL TIEH / I K TR ER
SO rhabdophan@ ek, (L2#HHE, RIS DWW TS 2 T T2,

2. il B X UL

IO H /AR 51 1950K (HO1- H19)Z REX U FIC WSS F 2 BU0E LU EDS{ & A& FEMsE 2 FV ¢ 158
O IZ TRz, —FOFENS DV TIEAES - EilEE B2 WV TR OBISR 217> 72,

3 MERBRUER

(1) B/ s T3 > iBEHEY

Rhabdophang&fitid LE ORI DD X A TTHEMT % (Fig), — DI IR E 457 U7 BREL TEAE 50
um T, IEFICHE T A NAROEEDN 5755, 2 DOHIIKIEIROZ A 7T, EE 1D S 10 um OEREIES U
EER R IRICE S 2D TH B, TN 5 DEREE rhabdophane-(La), rhabdophane-(Nd), rhabdophane-(Ce), rhabdophane-(Y)
, xenotime-(Y)ERFEYI D 575 % . —ilkH T D rhabdophane (b 2R bid, Nd/LatbidiFiE—ET, Y OEMNE(LT 2
T EMZV TARTOREID Nd/La btk Z % & Nd-rich %A 7°& La-rich 2 1 FICXKRIE N, ZNENFLMBLIR & 2Rt 2 A
TTHNT %, AR Z HERE & RO 2 A T3 b AR S EGE 2 LT,

(2) AT B D Rhabdophan@i§i#

HAH RS T 2 KRG DZ < OHlLE T rhabdophan&i iV D il E Nz, T 5 DI EHHRKOZ kIZ H / R
THROLNTEZ L LRI TH > Tzs £z, rhabdophane-(Ceb [FIEkIC AW EENT, £NT, AHICHES % rhabdophane
RIS TR CR 22 K QU7 INVAV XREGO—RIY T, KRaMmEORZOREVKNSE I TH A S,

F—I— R ITRT o VIEH, A NV 29 L5 7 RT7 2, 8K VRS, RS, B/ i
Keywords: rhabdophane group minerals, rhabdophane-(Y), hydrous rare earth phosphate mineral, Higashimatuura basalt, Hi
odematu
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Fig. BSE images of REE
phosphates with chemical
zoning structure. (a) Cavity
coated with rhabdophane-
(La) and xenotime-(Y) like
minerals (sample HO6). (b)
Sphere of REE phosphates
with zoning structure
consisted of rhabdophane-
(Nd), rhabdophane-(Y) and
xenotime-(Y) like mineral
(sample HO7).
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5(1‘ AL aRIC BT % HB/HE%EIJOD%W&WIK@%% AT

X-ray CT and Raman spectroscopy analyses of polyphase fluid inclusions of quartz crys
tals from Tsushima granite

AN A8 L = st B R A2 A2 ORER 3 5 H fEOR Y AR v R R
FUJIMOTO, Kyousukeé ; MIYAKE, Aklral* TSUCHIYAMA, Akira! ; NAKANO, Tsukasé UESUGI, Kentaré ;
YOSHIDA, Kentd ; MATSUNO, Junya ; KUROSAWA, Masanor

LUK« B, 2 FERRE, 3JASRIL LK - 4Bt
IKyoto Univ., 2AIST, 3JASRI,*Tsukuba Univ.

FiATLEY) (fluid inclusion (&, SEYIHICHIE S NIZIATH O . FRAZIHICHZ 2 N TE S, MEEEYIZ
SEIHRICH D A E NIz L ZDIREEZR > TH D, M FEIBIRAOIERERLLAHK, ZORFEXEEZRRELTWVWS & E
Z5N5%, fHo, AEFEOMES (EH) ZE3ABWEREZ & DOZHMAREEYNE. <7 <h 508 L =914 ik
ENEOWTANEZEC LEBIER I N DEEZI SN TV,

HES (2012, i (2019 &, AEOWNILHIEIC 29 A {ERAGHRESIAN TS K EROHROARICE ENS 2
FHAEYNTDWT, KR X S0t (PIXE) Z Wz AT SEM-EDX 2 Fl W o B SIS 21T, il
LHEOZFHAEYNTIE Na, Cl, K, Ca, Mn, Fe2 W o 72t EN R TH O, S ) S, ke EA T &Mt L
W5, Fiz, L.@%naao)@ﬁc;t@ﬁ%@ﬁiDi&i’héi@ﬁb:iafﬁ&a“(ﬁD\ BukiR O b AR b DFRIE &
BDSB3L LT3,

UL, BTN TER DX D BFREIEYIHFEZ, BB X O EEYAROZRZB L TLE S GEYNG
DA 2 DEFIA ZXRICHNCHEHECEIE U TH DAL IS 2 MEEHIER#EETH 2, V> ZREZIA TWVWE, —
Ji. XM CTIERZY P IVONEH G IEBIE TBIR TX 5729, SiOWNIRIGEZ %ﬁ‘@“%@kﬁﬁﬁ&i{f’(%%b‘
PERD X $7 CT HE TR OMREEOMEN &, IEFIT/NE Y VIV TH SRR EEYDOIZIThbN T ah o iz,
HAE, AP Z AW X KR CT OFEDBRINTE O #0100 nmh 5 um OZERREE T OB EEL 72D #
pum B ZOWHUINGY > T IV DOEENEH D AHEL 2D DDH %,

Z T TAWIZEIE T O BIERARICE ) 2 MiAGHRICE EFNZZHAEMICOWT, ZOFMHHK & EBOERE 2 M
BB, BEDEE WS EER X #1 CTIER T X V. SEM-EDX 0 Hi 2 E &I HWT, JEREcE s
MR M 2 A7\, AR O IERE 7 AH R E ST O HEE 2 B T o Tz i Dikkl & LT, WEBAERMEEIC I % Sl
AEMOZATAEY) (SamplelA, 1B, 2 Z iz,

XM CT BRT T VDR, SamplelA, 1BOWEYH 5 1& Halite (NaCl , Sylvite (KCI) , Saltonseaite
(K3NaMnCl6) , Siderite (FeCO3 , Fe-OH#i¥) (Goethite? ) 7= R H L7z, Saltonseaite, Siderile 5 (2014 TlX#
éﬂ“(b\tz:b‘ﬂ%’@%‘) saltonsealtéi 20134EICHID THE ENIHIEY) (Kampfetal., 2013 T, AFTIdaEDTH
HENTZEDTHB, —J5T. TERRE SN TWz Calcite (CaCO3 R bEE IIMER é’htm\o Tzo Fizo XERCT
DFERD SN OV T EEL T2 T A, NaCl £ 7zl KCl ORIRITATRIC, & 5IC FeZ#) 8mol%lil z % 4 EH D
BT ENTMoT, EHIT, SamplelA, 1B 2 DOWAEYIOMBIE—F L TWIDER @ WA @ KAHOAREEIZ 7R > T
Weo TOZ lIF, ITNSOUEYNIIERREHN RG> TW A AREEZ "B LT\ 5,

Sample2Z DWW T, FIBIC K D a5z YIlr L, WOREMHOEBEREIS 21172 £ T A, SampleldidH SN ah >
7z Hematite (Fe203 R[AlE T X R WAHDHNEL SNz, TOT IR EYZ S UEEESZTI B, &
AYNOEREOZLIC K > TEENZHNEL 55 LWV AJHERZ/RL T 5,

SRR (2012 HARFYIRIY: 2 20120 F i 2 5 5.
SR ERdM (2014 HATYIR Y2 201420FF 2B 54, Kampf et al. (2013)American Mineralogist, 98231.

F—TU— F: ZHRACAY, X CT, T~ 25, HAE
Keywords: polyphase fluid inclusion, X-ray CT, Ramn spectroscopy, phase idetification
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Enstatite-Ferrosilitéx 1 <UEDHH X D HE L N
Re-examination of phase diagram in Enstatite-Ferrosilite system at 1 atm

KA g5
OHI, Shugd*

U HERREER AR E IR

LKyoto University, Science

Pyroxene is one of the most important rock-forming minerals not only for its abundant occurrence but also for various par-
agenesis which provide information on the thermal history of pyroxene-bearing rocks. In the system Mg2Si206-CaMgSi206,
there had been the controversy about the appearance and stability of the orthopyroxene (Opx) phase near 1400 C other th
protopyroxene (Ppx) since the discovery by Foster and Lin (1975). In recent years, Ohi et al. (2008) observed the isosymmetri
phase transition between low-temperature Opx (LT-Opx) and high-temoperature Opx (HT-Opx) at 1170 C by high-temperature
X-ray powder diffraction (HT-XRD) experiments. They concluded that Opx the phase near 1400 C was HT-Opx. In Mg2Si206-
Fe2Si206 system, there was no report about the stability field of HT-Opx. The purpose in present study is to clear the stability
field of HT-Opx.

In present study (i) synthetic experiments with gels in Mg2Si206- Fe2Si206 system and (ii) those with Opx crystals were
carryed out. (i) 28 samples were synthesized from gels with 10 kinds of compositions in Mg2Si206- Fe2Si206 system at tem:
peratures between 1210-1450 C. (ii) Natural Opx (En86Fs14; Bamble, Norway), natural Opx (En83Fs17; Morogoro, Tanzania)
natural Opx (En63Fs37; Tamagawa, Ibaragi) and synthetic Opx (En80Fs20 and En70Fs30) was kept at temperatures betwe
1210-1230 C to observe the transition from Opx to Cpx. Samples of experiments (i) and (ii) were synthesized in one-atmospher
gas mixing (H2-CO2) furnace. The furnace oxygen fugacity maintained near iron-wustite buffer. Recovered samples were an
alyzed with X-ray powder diffractometer (XRD; Rigaku Smart Lab), a scanning electron microscope (SEM; HITACHI S-3000)
and energy dispersive X-ray spectrometer (EDX; HORIBA EMAX7000).

In synthetic experiments of (i), Ppx crystals were observed when En95-85Fs5-15 starting materials were kept at the temper:
tures 1375-1445 C. Opx phase appeared near 1400 C and En75Fs25 chemical compositions. Cpx phase appeared at tempere
between 1200-1300 C. The appearances of Ppx and Opx were coincident with the phase diagram of Mg2Si206- Fe2Si206 sy
tem indicated by Huebner (1980), whereas those of Cpx were not. In synthetic experiments of (ii), the phase transition from Op>
to Ppx was observed in the run with Natural Opx (En86Fs14) and those from Opx to Cpx were with natural Opx (En63Fs37) anc
synthetic Opx (En80Fs20 and En70Fs30) at about 1200 C. The transitions showed the stability field of Opx indicated by Huebne
(1980) at about 1200 C was incorrect.

The stnthetic experiments showed Ppx or Cpx were stable at about 1200 C. Huebner (1980) indicated that there was seri
of Opx stabirity field at 900-1400 C because Opx was known as stable phase below 1000 C and Huebner and Turnock (198
showed Opx was stable around 1400 C. However, Opx below 1000 C was LT-Opx and that around 1400 C was HT-Opx. There
fore, there was no reason to consider the series of Opx stabirity field at 900-1400 C.

In present study, new phasse diagram of Mg2Si206- Fe2Si206 system was proposed in consideration of stability field o
below 1000 C and around 1400 C and those of Ppx and Cpx at about 1200 C.

F—7— R: RUTHEG, AHPE#X, Mg2Si206-Fe2Si206%, FHRE %
Keywords: orthopyroxene, phase diagram, Mg2Si206-Fe2Si206 system, phase relationship
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ALYEIE AR R U 0 A7 % ZERINELS DRUIA (2D 3) _
Origin of siderite-rich rocks from the Ishikari coalfields of Central Hokkaido, Japan(lll)

U AT AR AR
ASANO, Yuki'* ; MORIKIYO, Toshirc?

SRR, 2 (B K2R S
!Department of Geology, Graduate School of Science Shinsyu Univeiigpartment of Geology, Faculty of Science Shinsyu
University

TR IS FES 2 R A IS DWW T, | (1958)ic & D1 U THMIZAMEIH A 1 E iz H & Matsumoto and
lijima (1981)I1c & > TZ DKM U 5N e, 5 51, [ERAMRE T H - IeZERRINE S O E L2E RS K ORI
Nk SR &, ZOFERD 5, ZHREE S O A DUV T Matsumoto and lijima (1981 13575 % RfICE > 7= (R
M,2014) . Z D%, ZEHRIVEAICE N2 L L RG D Mn/Fe Lt X UBREBEEFINALLOE W, I X UHEREIZ
5, Jifif D& IR 2, RIS U Tz d LRI @A E N7z Fe(OH) 28, IREPIIC K D EcE N T FeT IC7& 20
FECOARK, LREE LT (EEFIEMN, 201D . ARFERTIE TS ZHHE U T, GRS O Z$NE S O R BGEFE 2 H R
5.

1. ZPRINE A OSORIFHIEN) I VK OERT FET Th o LB A NS, ) IKAFEFEBOIET ) | s OfiE~\ &
AT B &, KIFKRKISILAL 5 ENSTDEE FET 0 Mn?t IZE{EE 1 Fe(OH) *® MnOynH,O & U CHIERIC LS
%. 20Ok & FePQ &R L .

2. Fe(OHy i, B U CHEEMEICE NI, A K - TSMEICEIRICTE U CHEZ R L 7. BE o
IR ASHK TH > TA R FelCELT 7T 1 NETIZ W,

3. HEREPIHE L & I, BRI L IR o Tz Z D728 Fe(OH) (ZEMNC K TN T Fet Ik, Rk
B LT, CORIICE D CO, WEU B . FET I KB T IVAVE FERZNT VAT 578,Co, IEM)IKICEENS
Cat LEUDE, K 513C D CaCQ WA L 72.ENMEK FDFE,MNO;y » nHyO DF5H Fe(OH) K D Bl iEcE N5 DT, /5
fiiEf10D Mn/Fe LISZEBRILD TN E D & —Hrmo.

4. WKHPD SO~ FEEEIFKNO T, MR TTAELMICHED O, Bl IGIE A 2 VF il L 75> Tz, TDRERT, IE
T S13C OZEFRIEM R U, ZBRIL /¥ 2 — )V Z RN E S 2T U Tz

5 [FISZHR

- AR - H FEEH - AREFEE  (2014) AR HIIEIC FE S % ZEPENE S G DTERL- & < ICERORIR & vEGERRIC
DNTC.  HAME AR 1214F KAH#HEHELE R9-0-4, p.96

- AT - AEEES  (2015)LHEBE TR IR HIIC 5 g % B ORI (Z 0 2)-& < HRG ORI
DT, HAKER A2 2016 E R s i E S (k)

- it B (1958) AR RINAEICHET 2 3 U7 v AR T (FH) SV AMEE, 25 3 %,592-596.

+ Matsumoto, R. and lijima, A.(1981) Origin and diagenetic evolution of Ca-Mg-Fe carbonates in some coalfield of Japan.
Sedimentology, 28, 239-259.

F—U— R KBIEa Y7V — 3 2, JiRORE), AR
Keywords: carbonate concretions, behavior of the elements, Ishikari coalfield
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2 A, Hua HinHs{ic 7749 B {Ef aEH a0 REE  Sris & U Nd [RIAA LAY _
REE and Sr and Nd isotopic compositions of granitic rocks from the Hua Hin area, Thai-

land

P HERSE b R YA 2 R R 3 AR I R BT EAER E S NN B3

Charusiri Puny&

YUHARA, Masaki'* ; KAMEI, Atsush? ; NAKANO, Nobuhiko® ; YOSHIMOTO, Aya® ; KAWAKAMI, Tetsuo* ;
KAMIKUBO, Hiroshi® ; OSANAI, Yashuhitd ; CHARUSIRI, Punyé

VRERIRSE, 2 B, 3 UNRAE, 4 UK, 5 Al RIR AT A - ey ks, °Chulalongkornk:
'Fukuoka Univ. 2Simane Univ.Kyushu Univ.,*Kyoto Univ., >JOGMEC,Chulalongkorn Univ.

The granitic rocks are widely distributed in the Hua Hin area, Thailand. This area is located in the Central Province (Cobbing,
2011) consists mainly of S-type granitic rocks, whose ages range from early Late Triassic to late Early Jurassic (ca. 230-180 Me
(Sone and Metcalfe, 2008). The petrogenesis of these granitic rocks is explained by partial melting of the Sibumasu crust sut
ducted beneath the Palaeo-Tethys accretionary complex (Sone and Metcalfe, 2008). However, characteristic of source mater
of granitic rocks in the Hua Hin area are poorly understood. In this paper, we report REE and Sr and Nd isotopic compositions
of granitic rocks from this area.

The granitic rocks in the Hua Hin area are composed of foliated granitic rocks and non-foliated granitic rocks. The formers
are the Hub Kapong Gneissic Granite, Hua Hin Gneissic Granite and Pran Buri Gneissic Granite. The Hub Kapong and Hua Hit
Gneissic Granites are partly weakly mylonitized K-feldspar porphyritic biotite granite. The Hub Kapong and Hua Hin Gneissic
Granites give Rb-Sr whole-rock isochron ages of 202+/-22Ma and 209+/-14Ma, respectively (Yuhara et al., 2011). Kawakami e
al. (2014) reported 219+/-2Ma and 185+/-2Ma U-Pb zircon ages from the Hua Hin Gneissic Granite, and interpreted that thes
ages represented the timing zircon crystallization and regional metamorphism of upper amphibolite facies grade, respectivel
The Pran Buri Gneissic Granite is mylonitic biotite granite. Non-foliated granitic rocks are stock bodies intruded into the Hub
Kapong Gneissic Granite, and composed of biotite to two-mica granite. A body of non-foliated granitic rocks gives an Rb-Sr
whole-rock isochron ages of 84+/-13Ma (Yuhara et al., 2011). These granitic rocks have peraluminous chemical compositior
(Yoshimoto et al., 2010).

Chondrite-normalized REE patterns of these granites are enriched in light REE (LREE) and depleted in heavy REE (HREE)
These granites show Eu anomalies. Non-foliated granitic rocks show flat patterns in HREE. Initial epsilon Sr and Nd values of
the Hub Kapong and Hua Hin Gneissic Granites are 270 to 340 and ?15.6 to -8.8, and 240 to 360 and ?13.5 to -9.3, respectivel
Model epsilon Sr and Nd values of the Pran Buri Gneissic Granite calculated by 209Ma are 510 to 1040 and ?8.7 to -6.9. Initia
epsilon Sr and Nd values of non-foliated granitic rocks are different every bodies, and are 970 and -11.2, 440 and -10.6, 60 an
-9.8, respectively.

F—7— F: REEFMK, Sr+ Nd [RINAALLAHK, {ERS B, Hua Hin, X 1
Keywords: REE composition, Sr and Nd isotopic compositions, granitic rocks, Hua Hin, Thailand

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SCG58-P04 S ay Ry gV R—)b FFR9:5 5 25 H 18:15-19:30

R BRI Z A M alRIC B 2t EDRE L H20, F, B, PO#RSHN
Rare elements concentration related to behavior of the H20, F, B and P, in Nagatar
pegmatite, Fukuoka Prefecture

S5 AT E S AR 2 I (=S o0 = W7 &
SHIROSE, Yohéi* ; ITO, Shin' ; UEHARA, Seiichird

RN AR AT B st ek L2 5
!Dept. Earth & Planet. Sci., Fac. Sci., Kyushu University

fERITHPERKICNLE T 5 BT 21 MERIE, HIARINCREERPIREICEAT 2 R BIERAICE> TEKRE N
TeEZLNTVWS (HERHDL, 1994, EFFEDDXRT <2 A MERIZ ECOEREICNZ, =iERSHICEE
WTED, REXRTIZA FAKRDORRKOREIE, Li, Cs TazEDmmEMERL, 2L ORITRIYZ2EZTRICH
D, BUE, SIPNCEET 2 FEMRIYIsEIisE 217> T3 (e.g., Shirose and Uehara, 201475k & & IS HE RGEEYI-0RH
B CIKi3EDH, LiDBELTWBDRIUFO—lROKT, 2 IMMEMEHBIGIWEMRT XA RN ThBb, K
W TlE, TNEDHHMRT 2 A S 2 EDTENRT & OREBERYIPRIK 2 SR O Z L 2Tz, R, ERS AL
DT T 7 A7 TH S HO, F, B, PICEH L TLHEZIT, Li XTI XA FDEHGEREIC DWW Ciin 211 - 720

Li iz EFmARTI XA ML, 77594 FEEL D, WINEARIRT, 1E5-30miLE, BIHXZ N20°W J51A)
WKHELTED, THIRBIEMAEDOEFEICHTHNN TS %, Ficq¥, hYEA, BEA, AEREENSRBIE
ARG VEMAR T XA N TH -7 LML, SEAGR IV THEOF LRI ZZTEDOEH D, Li i
HEREE 72V, Be, Nb, TaZzEDHITEDBENER I Nz, Tz, MO AE RNV ZER, IN—=T VLI F X
TR TH S, BRATICEALTWERTRZA MERDBIE, MGz, RYERBEIY Th 5 EX
L2 MERTE . LRI ZA NI EdOIPncinz, &7 vH) VBRI TH2 ) IVhE, BT 56T
V7V ILR, FICEGERTHASY FTEREZLZIEE,

BLRADEHHRIC BN TIE, BRETORIIEZA FDOLDIFFEEET, Fe Mg Il BOHEADHERTE 2, —7,
Li R ZA FDOEDIF, FICEATED, Fe-Lifllh 5 Li-Al fHRANDMEEmE R TE Tz, Li XTI ZA D
VT SH-7 7)) AP0 FiEENS, London etal. (20019 A )V k & OBl fREE FIV T EaHEFD X)L ko F i
fErRREE 2L, Li XTI XA MHLETIE 1.4-2.0 MURE L SRETH T EHARBENS, EEXRI XA MG
&, 2L OENRTIVY T HESY) [(Fe, Mn)(Nb, Ta)Og] DRI IICEEND, ZFDOILEMMRIZ, BRI~ XA
K Tl& Mn/(Mn+Fe) = 0.3-0.6 HD Nb ICETHK THZDICH L, Li T ZA MTHBWLTIE Mn/(Mn+Fe) = 0.4-1.0
HD Mn iipkiic T Talc EA TV &0 THHBZE L OEAMERE T E, 5 Wise etal. (2012)x £ DibR3 X)L
MO T v EZORICIE U2 b DR &R LTV 5,

EfD L R EA b TRYEMTTERENI2A Y EA, L BROPAER, 77— 4% ORI K > TE#H
ENTEBL, TVII54L-7 7Y LB G T EBIETYIPHERICK VEBRINTWVS, TNSIRERAHD
AV M HIOKFRICE BIRRIC X B2 ZREGEHTH D HOICEFAR Li XYY XA MCHHMNAER)ISTH B EEZ D
N5, RENBITLROEH 2EZ 5 LTIE, TNHOZEEHZHLMNMCL, BEXODFRCKOKEENS B LI O
XEN L2 DR EDDH B,

RITIZA O, HRMNEFREIZ, HO, F, B, PEREDIEME AN DT T w7 AL hiid ZidEh
TWVWSEHEE NS, FRICERXRYIZA MCBOW T FICEBC ETHHDOI NS, £, cnbsox®Eld, X7
REA MCBENTREMBEE R EZBDI UIAATZ EEZSNEZNN—=T )V I F A ENEZFOIEMENRRE H> T3
T EMNEL, EERREOIRETE IZRMChZ, BRAOEREHOMEICEEH L TWREND S,

F—U—F:LRIRA L, Bl ek, &5ia, TvHR TIv T A
Keywords: Li pegmatite, Nagatare, rare elements, tourmaline, fluorine, flux
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JEER T o v U= 7 I AR ea S O T ARk
Rare earth element compositions of Neogene plutonic rocks, North Fossa Magna, Japal

JIEy B
KAWANO, Yoshinobu*

UATIERZAHERBRES R A BRES o R 7 L2
!Department of Environment Systems, Faculty of Geo-environmental Science, Rissho University

EE T v < TR =RISET Uz, £ UTHERRSED DRI NS, HOERGRNZEEET % (H
5§, 1968; AfRH, 1991) N5 DERIIFEIEEBOZE 7 Ji-75 7 s CPYF, Tallish, MH, A, ErE, RESH)
M5, ZEY- EHHE (EM, J8Y), O KA BT, Bl G, DI, RGEH) 1IChi ThH
RICEFTL, mEPEEEAD S ILHERAN D S IS DIHEIRHHDE < 2 HADFED 5N 5 (KFEEA, 1999; )18, 2000) %
7z, THRSOTERRRE O KoO/NaO b, K SnEHRICK > TREMI BN, B~ MUEFHEEZ SR T
% (FEIEA, 1976) JI[EF (2014) & TN 5 DEAD SrNdER AL EZ#RE L, <> MVEJRDO~ 7~ HHsEyE &
KR IZEIGTRIG U TIER Lz HEE Uiz, 40El, JIE (2014) TRNAAFRZ B Uz 17 30BN D W T LA-ICP-MS I
X2 PBUTEAHERZHE T 5.

OV RIA N THRE U TR TR TRO IR R =2 RB 5 &, Ky J7-7r IS 9 25K TP, Flllahinik
THV EUDBEREMNRDENZD, D 4 SATIIERD SRV, AR, FiH, ZEHAREEREE LOH RO D2 —
V7 (La/lSmy =2.3-4.2, 65T TEALIKISIZHHE N2 —2EZNFIURT (GdYby =1.1-1.4) 72721, fIH
RO 5 AR K D L ERF LICZ LWR#N D 5. AR MO SR TIEHE - K AR TV Eu DB FE DGR
HENZM, Mo 2 kIR LENZWV. Kz, W - K Fatkidtho 2 5Kt U Ty La/Smy b (2.3-5.1) 2/~ L,
SEERRTICBOWTERA O Z—IFZIFTFIHTH S (Gd/Yby =1.0-1.5) Li-1)11HIkTld, %L, o)I1EE &L
IC EUDBEBRENROOENS. FTz, MEARKICER LO/NRZ— VI FIHTH M (Gd/Yby = 1.2-1.3) #BEFi D/ 82—
IIE R0 OEmAH B (La/lSmy = 2.5-2.8) 2 TDFEHDEAICHENT, Si0, DNV La/Smy & LalYby &K
XL RBERDRENSED, GdiYby FIEEAELZILLEV. TDT &lE, METEOET EHAEIRICEET 5L 00,
HAE TREOZLIINE o7 2R L TWS. X, FU, Tilllsh, Wil K7, BEL, DIIEOREARICIE Eu
DEFENRD LN, TIN5 DEAKD Eu/Ew(0.61-0.80)I D AEADZ (0.87-1.25)K D &/NE W, EUu/EU & SiO, D
BEIMCEONIRAD I 2 55 EAINGRD 5B DY, Ty JH-Fr BHIEIC T 2501, ZHR- E RO EE- 1) 1o
A KD BEMTE EUER Z{bEmE R LTV,

TDOXIIC, TNTNOHIBIC AT 2 EREHIHFOR LHF CEHKOREHEE S S, FUHINTSH > Thild
FEMEex /< at AGENDH T2 R LTS,

F—I— R T 4 v~ T I, HiE =R, ReE, T ERUTR

Keywords: North Fossa Magna, Neogene, plutonic rock, rare earth element

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SCG58-P06 S ay Ry gV R—)b FFR9:5 5 25 H 18:15-19:30

WA IR E e ds K O Ry s L 5 1 2 Hogr TS SR O LS D RRA
Origin of the Miocene mafic volcanic rocks distributed in Utsunomiya and Kanuma, cen-
tral Japan

K BE— 1 18 BAS 2
SHIMIZU, Ryuichi'* ; KAWANO, Yoshinobt?

! ﬁEk#k?Bﬁi{ﬂfﬁfﬁfﬁ*ﬂ»?m%ﬁ , 2 Y TE A2 M BRI RS R 228
!Graduate School of Geo-environmental Science, Rissho UniveiBagulty of Geo-environmental Science, Rissho University

WU T bR & HY T RIS D TIPS A L T0a. 2055, MiDE R LEE
BRE FIAE OB E TR L T B LRIEDN BT A YA MEKO~ Z<iEINCHsE L, FhE RN MO KRSEIZ, R
BCEES 7 OKHPKITEENC K DI E NI E DN EBL, MR RN bETH 5. £, BARILBEBEOZ LA
MHi% 14.8~16.6 Ma KAEOFRE T 14.2 MaD 2 K-Ar FEHERE S (FH)I1, 1998; FH/ZAh, 2001) FHE
it Tl& 15 MaZz 85 & Lz KIS BIOZBNRD END. COT eh 5, AR I 2 M IGEEIOZ B HA O
REDBHEARBEN, TORRAZHSMCT S LIFEERMED—DEEZILNS. LMLENDL, ThHDAIL
BHEOS7BHAIICHET 2@ mMECNETIEEALITON TR o7z, TOXIHEEREND, FE S ITFH =k
(I EEAD R AR 0 BRI 2D TE D, XRF ZHWTER LI 2B LR A & OF — ZIFBHICA RS TS
LT3 (FE7K - JI1%F, 2013)

—75, FEEHE K oS ORI TIE, EatEH g ORI MRS ~T A A SR L, ZoHER(E
PR DI E SN TV S (PAHED, 1989; H11IEAY, 2001) Slald, FERE HustmE AL & A X
UHUE AR DR EE X N5 BEE IS H IS DWW T, i O LIE 2 slilin (2 RS e AR B D & L -
Watd 5. iz, BRILABOZILEICOWTIE TIMS I X % Sre Nd FRINKLE i 21T 72D T, ZOfRERE 2T
IR AHDORNZE5T 5.

FHEHIEOZLE~T AV A4 NI & UTRIEA EWEANE TN D, Rt cikzhicmz, —HoxK
BT UAMEDRED NS, £z, SIO, —ERITBIUWERITDN—IT—KTIE, F&AEDITETHHIED
KINEFEMNIEFICEU LT 2R D, 1 DO LY FZERLTWD. 2Ol id, mOXKEN ST AT A FX
TOKILIED, H—ORFES 705 —HOMSE MU TIERENG2 Z L 2ER L TW5.

xic, HiaEk CERIHBEOLZRE~T A YA FOREICDONTELS S, dRfED (1989)ic XN, HAE THRD
AR EE A VT At (Fosy) ICEH, RHEABEE (Ang) ICZ LWV, Xz, 25D MgO hH) 9 wt%, Cr bk
480 ppm& JEHITEWMER TR L, TOXRRED FIH< ¥ MIVOEATERITERE MBS VISR DTN & 7
CTW5. &5, JARILHE TR RMEALIIED Sr+ Nd AN AL AEME (15 MaTEHE) 1%, SrelEfEh 0.7047
Nd GI4:AAY 0.5129¢ 72 0, BILAAIIOMHERICFEST 2 )V AT 2 7> MV A>T 2V E ORI AHEIFEN (B, 2009)
IKEENS. Ubzxldhs b, Faatigom RILmERS X CESHSO HrEgic RSN 3 WlE~T 94 Mg, Y
VAT 7B~ Y FIVOEDTERIC X 5, KMbEAJES 7 OfSEMEERIC K > TERE N EZ 5N 5.

F—T— R it Ly Eh, T e s, EETE s, Sre Nd [AIAE R EE

Keywords: Miocene volcanism, Utsunomiya area, Kanuma area, Sr and Nd isotope ratios
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2V 3 Y RO ERTTRIRLE WA A E Y 7 NOHERPIR A R OHEE RO

AVA
Establishment of new index of sediment input into granitic magma using trace element
composition in zircon

SR IR Y EEAR AT IRER (EOREDR 2 SFH sl 2 B 5 3 KRR e — 4 ALl Rl
SUZUKI, Kazué* ; SAWAKI, Yusuke' ; HATTORI, Kentard ; HIRATA, Takafum? ; ARAI, Hiroyosh?® ;
OMORI, Soicht ; MARUYAMA, Shigenor

DU TR AR B BRI, 2 AR R A B, 3 BRI EARTE @520, 4 OXRE, & Bk anbi o
IDepartment of Earth and Planetary Sciences, Tokyo Institute of TechnéDiyjsion of Earth and Planetary Sciences, Kyoto
University,Waseda University Honjo Senior High SchabtThe Open University of JapanEarth-Life Science Institute, Tokyo
Institute of Technology

Understanding of formation process of granitic magma is one of the important issues to unveil evolution of Earth history.
Evaluating amounts of sediment incorporation into granitic rocks is necessary to comprehend formation process of granite
Sedimentary components in granite have been estimated from whole rock geochemistry such as alumina saturation index al
radiogenic Sr isotopic ratio. However, these whole-rock values do not necessarily reflect original magma composition, becaus
chemical composition of the magma changes with magma evolution process (e.g. Griffin et al., 2002; Belousova et al., 2006).

Trace element compositions in zircon could be a useful tracer for evaluating amounts of sediment contamination into granitic
magma (e.g. Belousova et al., 2006). In order to establish a new indicator for estimating quantity of sedimentary components i
granite, we focus on modern granitic belts where tectonic settings are well constrained. We conducted in-situ analyses of trac
element compositions in 188 zircon grains from the Tanzawa Tonalite (4-9 Ma; Tani et al., 2010) and 210 zircon grains from the
Taitao Granitoid (4-5 Ma; Anma et al., 2009) with LA-ICP-MS. The Tanzawa Tonalite is the best target for this study, because
it emplaced at middle crust of immature oceanic island arc where influence of sedimentary contamination is extremely low. Or
the other hand, the Taitao Granitoids contain small amount of sedimentary components because the granitoid were intruded in
Jurassic accretionary complex.

Zircons from the Tanzawa Tonalite and the Taitao Granitoid show enrichment of HREE, negative Eu anomaly and positive
Ce anomaly, which are typical characteristics of those in most granites. Trace element compositions in zircons from the Taitas
Granitoids show lower Yb/Sm ratios than those from the Tanzawa Tonalite. As combined with previous trace element data ir
zircons from oceanic plagiogranite, S-type granite and I-type granite, a clear correlation can be observed betweer)la(@e/Ce
In(Yb/Sm). Higher Ce/Ceand Yb/Sm ratios in the Tanzawa Tonalite are consistent with little sedimentary component deduced
from its tectonic setting. In addition, results from principal component analysis using these trace element data show stron
correlations among In(La/Sm), In(Pr/Sm) and In(Nd/Sm) values in zircons. Cross-plots of these values exhibit that trace elemer
compositions in zircons from the Tanzawa Tonalite and oceanic plagiogranite are plotted on different fields from those from S-
type granites. High La/Sm, Pr/Sm and Nd/Sm ratios in zircons from the S-type granite probably reflect high LREE concentration
in sediments. Therefore, these trace element compositions can be useful to evaluate influence of sedimentary components i
granite. The results in this study demonstrate that trace element composition in zircons has a possibility to provide more deta
information for protolith of granite.

F—U—FR: Ihary, MEILRREE, LA-ICP-MS, FHR b —F)Va, 21 ZA{Ekis
Keywords: Zircon, Trace element composition, LA-ICP-MS, Tanzawa Tonalite, Taitao Granite, Sediment contamination

1/1



Japan Geoscience Union Meeting 2015 /0 d ;

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

np

SCG58-P08 BharvRyvy g vik—)b FFR9:5 5 25 H 18:15-19:30

R ORI DUERGS M O S >
Serpentinite and Rodingite from Mikabu belt, Central Japan

SEFF HSE 1) B a—
ENJU, Satonti* ; UEHARA, Seiichird

LN RSB s SR 2

!Department of Earth and Planetary Sciences, Faculty of Sciences, Kyushu University

Introduction

Serpentinites are valuable evidence of hydrothermal activity in deep earth. They are often made by hydrothermal alteration ¢
peridotite, the main component of the mantle, at relatively low temperatures. They form in specific conditions, such as subduc
tion zone and mid-atlantic ridges. They capture and release various elements during formation, playing an important role in th
geochemical cycles and biological activity (Fruh-Green, 2004).

Rodingites are greatly affected by fluid of serpentinization. Rodingites are Ca-rich, Si-poor rocks often seen at serpentinite
outcrops, composed by diopside clinochlore and various Ca-Al silicates. It is thought to form by hydrothermal alteration by
the fluid, who experienced serpentinization (e.g. Coleman, 1967; O’ Hanley et al., 1992). The mineral assemblage seems to |
affected by the composition of the fluid, showing various combinations within the same locality, though the system is not totally
understood (Kobayashi and Shoji, 1988; Li et al., 2007).

Methods

In this study the formation process of serpentinite and rodingite was investigated by the observation of the samples fron
ultramafic body in the Mikabu green rocks, central Japan. The samples were collected from Nakauri and Yoshikawa in Aichi
prefecture, and Shiokawa peridotite body in Nagano prefecture (Makimoto, 1978; Uesugi and Arai, 1999). In this presentation
the samples from Shiokawa peridotite were mainly handled. 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

The main contents were dunite and serpentine with various degree of serpentinization. The serpentinized part often include
clinopyroxene, showing that wehrlite altered to serpentinite while dunite remained fresh. Rodingite was seen as dikes of fev
meters or of few centimeters in size, accompanied by dunite or serpentinite. The consistent minerals were diopside, clinochlor:
vesuvianite, and andradite.

In serpentinite, an Al-rich area of serpentine, which seem to take shape of the primary mineral, was often seen. In one sampl
pumpellyite-(Al) and grossular was seen in the center of this texture, formed by the saussurization of plagioclase. A needle like
clinopyroxene, Ca-poor than the primary clinopyroxene, was seen around this structure, and the following formation sequence |
proposed. First, the plagioclase undergoes saussuritization and turns into fine grained minerals such as pumpellyite-(Al), gross
lar. Then those minerals become Al-rich serpentine and releases Ca, forming clinopyroxene of needle like shape, replacing tt
surrounding olivine and evolving around the primary clinopyroxene with sharp contacts. Needle like clinopyroxenes were seer
where the degree of serpentinization is high, indicating that this reaction caused by plagioclase accelerates serpentinization.

In rodingite, a primary clinopyroxene, showing the same features as those in serpentinite, was replaced by vesuvianite, andr
dite, clinopyroxene. The estimated order of formation is diopside, vesuvianite, andradite, Fe-rich andradite, and clinochlore wer:
present in all stages. The mineral of the host rock is thought to be clinopyroxene and saussurized plagioclase. Therefore, tt
rodingite veins should have formed in the gabbrotic part of the peridotite, which means the source and receiver of rodingitizatior
coexists inside a single rock type.

As mentioned above, rodingite coexists with dunite in this locality, which is quite unique, since most reported rodingites ac-
companies completely serpentinized serpentinite. Rodingite of this occurrence lack the soure of the serpentinized fluid, so th
transportation is essential for formation. Since the rodingites show the same features irrelevant to the degree of serpentinizatic
of the surrounding rock, the same fluid was thought to be supplied from the surrounding serpentinites.

Keywords: serpentinite, rodingite, dunite, needle like clinopyroxene, serpentine, clinochlore
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ﬁﬁ%ﬁiﬁ%@ﬁ%ﬁ%ﬂﬁ&@lﬂﬂJﬁzEé 5 SRR ORI i A LS EH D

)b U-PhHFAR

U-Pb zircon dating of the Late Cretaceous volcanic rocks from the lkuno and Mitsuishi
mines area, southwest Japan

ek Ko
SATO, Daisuké*

BRI M L R ST AR
1GSJ, AIST

PURS H AN I AT ~ 55 =R AE & TS OTEINCE S BUKIER DA 9L TWa. Z05 5,
PHAEHIE I Z S EER & U, = AHisid A S5 iR & U TZENZTNHAERONKRMIE TH 2. LB OsikE,
IR FR AL ORI 5. BIAHIR AT E N ~ B (BICT AV A b ~ TSRS B O LR X
5 MU hzELARO—EZ/RE L T528BEVKINRT, JMEBUKROZFRIEH FICRAE T 2 RBEADE X
nTws GF)INEH,, 2005 FERED. —7, —AHsOSiKE, LRESRBOMMITH = GE0IC AT 5. BIEE
FAISUE O M (FRICTRBUSTARS IS M ORISR S 2R &9 2 I difd KIS ENC £ 5 B EVKIEENc K O
ERENEEDOEHTEEINTWS (EHEED, BER). DR OMEDZEEH, SMEFERIC DN TORINE
W OMIRE SN TV AH BIAIE, 40 - B, 1971 HFAHER ; Ishihara and Shibata, 1972, Mining Geol#HZ A,
1979 FlHE ; FHINEH, 200574 8), REEOEHERIC OV TREZEDDZOMIERNHTH >z, Z T T5HE,
LA-ICP-MSIC X% V)V a Y U-PhFHEZTTY, REEDOEHERZIG LIz Tl T 5.

VA v U-PERIME IS TE T r v gy s bIy ZIARE LTz, ZOSE, AR LA T THRELL 7245
J& RERDTA VA~ EN S 78.91 0.9 Ma = FH sl HREFL LYTN TR L7 XA 7 ART (GbCETakS R
JRE) 5 82.4+ 0.6 Mad U-PbERDZNZTNESNT-. EBIK T, AUERR L E—EHEOFEMRIZESNTY
O, SERTOFEREEEIRD S 75 Ma G B, JH#& X 72.8£ 2.9 Ma; Ishihra and Shibata, 1972042 K-Ar ££CH3
WMEINTHBD, REOFMREX OIS M. ZAHIEK T, REEORY YA MERSCSTAREERI SR 20 5 80.5
Ma (liEfE, JR# 78.7+ 3.2 Ma; Y6 - B, 197D &0 80.0% 1.7 Ma~73.0% 1.6 Ma (A=1E/H, 200Q #it#Fl
) ORE K-Ar FANRE TN TED, FROFAMEEAREDFMEX D D TMEHNEEIGEIT 5. IR
DOIEHHED , AEFFILRIERES OALTEE) & XA DMK GRBO TEEID, —AHsiERES O ILTEENC 1 5 BUKiGEIHDZ 1
FNERERKICES L TWE T LR RBT S,

F—T— F: U-PoAX, 4%, ZBBIHR, =, 5 5 AR, % e
Keywords: U-Pb age, lkuno mine, polymetallic vein, Mitsuishi mine, pyrophyllite and sericite clay deposit, Late Cretaceous
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2V F 277 Highland& A D ZEHERS I & E NS FEME S )L 3 > D U-PhER D Lk
d R FEBREDE TSNS R

Geochronology of detrital zircon from the Highland Complex, Sri Lanka: Implications
for Gondwana reconstruction

B IR D B Y vy a T2 RIS IF Y Y—T E— =31 2F%4
TAKAMURA, Yusuke'* ; TSUNOGAE, TOShIaH1 : SANTOSH, M ; MALAVIARACHCHI, Sanjeewa p.k? ;
TSUTSUMI, Yukiyasu

VIR AR i B R 2T ST R R 2 S B BGE L R A, 2 rhE DA BRRL Y - FRAR, 3 RS TF =y
REABREATGRHVEL AR, 4 R AT R AR 2

!Faculty of Life and Environmental Sciences (Earth Evolution Sciences), University of Tsuitiegol of Earth Science and
Resources, China University of Geeosciences Beijiilgpartment of Geology, Faculty of Science, University of Peradeniya,
“Department of Geology and Paleontology, National Museum of Nature and Science

Sri Lanka is regarded as one of the important regions to unravel the process of Gondwana amalgamation because it was locat
in the center of the collisional orogeny formed during Late Neoproterozoic. The Highland Complex, exposed at the central par
of Sri Lanka, is metamorphosed to granulite-facies conditions (e.g., Faulhaber and Raith, 1991; Hiroi et al., 1994; Raase an
Schenk, 1994). Ultrahigh-temperature metamorphic conditions are also reported from some localities in the Highland Comple;
(e.g., Osanai et al., 2006; Sajeev and Osanai, 2004; Sajeev et al., 2007). The Highland Complex is dominantly compose
of metasediments that include detrital zircons, and their age distributions can be used to infer the correlation between som
depositional basins and their provenance (e.g., Collins et al., 2007; Kuznetsov et al., 2014). Although some authors (Holzl e
al., 1994; Kroner et al., 1987) obtained Archean to Paleoproterozoic detrital zircon ages from metasediments in the Highlana
Complex, they did not discuss about the detail correlation of the Highland Complex with other Gondwana fragments. This
study focuses on geochronology of detrital zircons in metasediments from the Highland Complex in order to unravel the regiona
geographical correlation of Sri Lanka within Gondwana supercontinent.

We collected four samples of quartzite and pelitic gneiss from the Highland Complex, separated detrital zircons from them,
and analyzed U-Pb ratios using LA-ICP-MS. The detrital zircon ages are distributed from ca. 3500 Ma to ca. 1700 Ma with
strong peaks at around 2700 Ma, 2500 Ma, and 2000 Ma. These age distributions of detrital zircons are consistent with thos
from the Palghat-Cauvery Suture Zone (e.g., Raith et al., 2010; Sato et al., 2011), but different from those of the Trivandrum
Block and the Achancovil Shear Zone (Collins et al., 2007), South India, because they have Mesoproterozoic detrital age nc
found in the Highland Complex zircons. Thus, the Highland Complex could be correlated with the Palghat-Cauvery Suture Zone
as a sedimentary basin rather than the Trivandrum Block or the Achancovil Shear Zone in southern India.

The precursor of the Wanni Complex could be a possible source of the Highland Complex before it was reworked based ol
available Hf crustal model ages of zircon (Santosh et al., 2014). The Dharwar Craton (ca. 3400-2500 Ma; Chadwik et al., 2000
Collins et al., 2003), the Salem Block (ca. 2750, 2600, 2500 Ma; e.g., Collins et al., 2014; Ghosh et al., 2004; Saitoh et al.,
2011), and northern Madurai Block (ca. 2500 Ma; Collins et al., 2014, Plavsa et al., 2012, Teale et al., 2011) are also possibl
provenances of sediments of the Highland Complex. In contrast, crustal blocks in East Africa are difficult to be source regions
of the Highland Complex because they are composed of rock units younger than Mesoproterozoic (Kibaran belt; “1400 Ma
Kokonyangi et al., 2004).

F—U—R: Y RUFHEKEE A T 27, Highland& 1k, g EY )L a >, LA-ICP-MS, &+
Keywords: Gondwana, Sri Lanka, The Highland Complex, Detrital Zircon, LA-ICP-MS, Suture Zone
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FA Y ROV U FARPEHEEGICHONSE K ALHRERG S ORI
Metamorphic P-T evolution of garnet-clinopyroxene rocks from the Gondwana collisional
orogen in southern India

JH S U A O 2 B0d 3641 2 M Santosh
YANO, Minami'* ; TSUNOGAE, Toshiaki ; INUMA, Minako? ; SANTOSH, M

LIRS HIER AR, 2 KA T EREER, 3 FhE K
1Univ. TsukubaZ2Univ. Tsukuba3China Univ. Geosci.

JRAEREARAD T RY FRBERAREORBEHZLC X > TERE NG LIm Th 287 7V A-fEfd i, BiHED
SAHANI, AV R, AV SV, WML 2L T05, FHCEY VY E— VO L RS HHES L —
ks DILFIA BT ER% D KEEHZC K > TR S NizkESH . A >~ RO Palghat-Cauverfig &b SHGD AN 5
VI eNATY RERKIIEET % EEZ 5N T WS (Santosh et al.,2004 — /5 TZ DO FNDEEEIZ Y XA
HIVICDIEINB EEZLENT W EH, ZOFMEAHTH S, TORGHOFEAME, BE-hEOIER RS, S
752254 AKE. IET S5 =254 b, HA /RREENE, SEE-BEESEE A AR (P74 S5 A RET
HBW., REFOIMIOEKR (FICEEELKIERZZ I IERMAEBXUCERMEN5%5) EDORZTEWIE, BiHIR
WCHEHMT 247 4 4 54 MERB I UZENY LA Bk EOEIRE- B RE S RDFETH %o DR THEDEINY
LA EREFITHKNOET A0, BREAGLSAD ., MEOREA. A, BTG, F2 VIR ENSHEREI AT
PLI70Yy A MEEATHD. TOENYLAE (KL AHHEBEGE) &, A > RHRYSEO Palghat-Cauverfi
#4ir (Nishimiya et al., 2008; Saitoh et al., 2011; Koizumi et al., 20148V T > % « )N\A T~ R¥A{k (Osanai et al., 2006;
Takamura et al., 2004 Hpgf) =+ « KV LFHEIK (Saitoh et al., 2012 DR S NzHED S5 DHHEET N TV S, L
MU, FA Y ROEHTRERINTE ST, TNH Palghat-CauverfE & O HIEER i d % L TOMiF e x> C
W5, T AOHBEASIRARERDIEE T L — FOMF L EZ 5N, ZDJFESB X CERIEH ORI
eiE. ¥ R U S KEEAROUEEO ARG REEZSOT 7 b =) A &5 T %5 L THEHETH S, RFFET
. FRCEA > RIGERO T A F— R Sz icB 5N S A ERMEASICER L, ZOAAENERI#MB LU
ZRAREENZAFIC OV THRE T %,

TAF— R SFRE LS AAEMEAAIE. 22 arzEahcl mEEOT Oy 7 UTHENT %, i
YA abid, L AA+HHEREA+F X VHHHRIEG+O R TH S, BIBERIEHOERYIE LT, i Ba N
bN5, KR TS /) TI5AFy 7z R L., BEELRLEHIEIEH NG, L A0-BREA-REA-A SR
JEE R 2 U TR S Nz ESRME. 680-710CHE, E/IEHKI 9kbarTH > 7c TORME. FA > FHRERD
Palghat-Cauverfg 31 515372 € — 7 22 (>14 kbar,>850°C) IZLEXT, 1A - £/ & &I TEL,

IEDSEAFIIIZEC X O . Palghat-Cauver§ 5 ii D K 5 72 B > € — 7 EOHZE & Z D% D KEEEZRIC X > TIEAK
ENTAESTICIE, BRAGRERZE DA Ty ZRICIDIATN, ATV IZ KL TWa, A Palghat-Cauvery
BAETICADN D HPE-BERESR (X7 0454 FREIREASNR) & (1) 25FBHEaTOAKNB XK CERFENRZE
DA, (2) 25BFEDNRER & 7-8EEDERENRE & DEMAE, (3) 7-8EEDNBFER L 5 EFEDOERFENE & DA
DI3IDMEELTED., INEDOE— T ERGEMCIRETENEREIERE S, SR, A Y FIEEHOY A F— R o
BoENTZE L AHHEPEGEOREFENBRIIBED 3 DD XA ITFUTIZE ST, 2L ARZIREEIRBE LU
RHROERTH B THEMND D %

F—U—FR: I a7 b REEREE, I FTF
Keywords: granulite, P-T path, Gondwana
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WHEADT ¢ —)V RT—ZICHWV% T &N AREZRZEM T ¢ )b 2 — R HAEARIC &

% AR RS o A E S E DR SR _ . .
Proposal of a portable particle size analyzer by a spatial filter velocimetry for a field work
of geoscience.

= iy = N M
SATO, Fumiakl* ; SASAKURA, Daisuké

LARY B Y AMA S b3 — 2 HEER
IMalvern instruments A division of Spectris Co., Ltd.

1.Introduction
ek, M 22 IS TR FRERHMBICZ H SN TV B FERE DI TH 5, Fild. AT AIEETH D, NI <, P
LRTWVEWSFIENH S, LH L, DFREMERNC &0, JEICTFEDNNS LR EDOMERMNDH STz, TDT M
5. WHIC T, SELL T2 IV EZF O80T, BRIFICEGE L TR L Y Y TR HZ TR ) V75T LR S,
FHTHBEEZ %, TOXIFTERITIEA B —DDFIEMN, 2B T 1 )V 2 —3EFHRIEIC K 214 > T A 2Rl
ThHb, ZZMT ¢ )V Z—HEEE, AR THT Y MEO—FTHD, UTIVEA LA T A—= U5 F
A— M VETOILWEPHOY > T IV 2B IE R RETH %, T DTz, FHOARIREEICET % 54 « KiEkix & ok
EN R BICHHTRETH S L EZ TV D, AMETIE. AFEZAWZEEIC K2 I0HORRENERET %,

2.System

4EEd Parsum(Malvern Instruments ) =2 W e R 259 %, AREEORIZ, /M, BETH O, HrHERZ
EFATRE, RENCIm< . Bl (X% LTeFy )T L—ya VBB AETHSHICH B, JIEDL > VIiE 50-6000
p mTHO, HEETRFRITIC— R E e ETNE L Vil LTW5,

3.Feasibility study

BMADY 7 )V R A LAIE DI & LT OREMES Fig.1I1inR Lz, BAAMICIE. MiMEO#x%fh DS 1 e s
O—7 72 RBINCRE L, KED M2 ) 7 IV A LCHET % RIS, EHICY > V2R &0 . e OLtigz
1o 7z MMADERET DT A NCTFrE L TRE LEBREN S, PCICERENTRE M2 TIVEALTEZZY VT
Z119 LERRC, YU ERAS A U6 —E&IRERD ., & (m—%2y THIRE S IchiTTz, BBXZ 1 70M
DOWFERER T, # 10000824 EORFDAE X N, RS 4 Dn50 Tld 146umZ7R U, fifi X v & 2 & DL Tld 150um
T Parsumd 64.2%4C %t L THiilk 57.4% Z DAt 75um,106um,212ud X v > 21k L T HIZIERFEOEEN D
WERZST,

4.Conclusions
AMETIE, AVATLICKD, T4 =)V RT—=T TRERHRZET 2LV TV r— 3 VI DWW THNT %,

F—T—=R: UTIWEAL L A2 TA R0, RN K DRERE, B, BP0 7 «—)V RT—2, 22/ «

VB — I

Keywords: Real time inline particle analysis, Portable particle size analyzer, Sieving technique, A field work of geoscience., A
spatial filter velocimetry
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HAIIC R DR ER S IRk & T D552

In-situ observation of formatlon process of carbon-rich minerals in several sites of Yam-
aguchi,Japan.

= R
MIURA, Yasunori*

bihmdi, 8 ([@ERSR)
YYamaguchi, Visiting Univ.(In & Out)

1. HUBROREFN) ORI R © BERIPNIE . RV TR OREZ GABRGIIEFEMIL T 5 720, Sl & umsits
<‘:@?fﬂ]f&ﬂiﬁkﬁﬁﬁ%uﬂT“@‘%%E&ﬁ%’(i’@%%ﬁ@ﬁ/ﬁkkigfﬁé CNHTRMERDOY 7 TR OGm D12
Z DEFIREZL ORI T E A o 720, YR & X 7 nESUTEIC K D LWIERAR SN TV S [1-4],

2. IIARNORRICE S I OWIFE  IHEIRN ORIV ORI LT 517> TO e EY) A EEEIE 2 < 2V, A
T, YR 3 o Fr 5 Hit ERHERIIC 1 7 e (BRI CTERRERICE TP OBINIE OB 2 7R U T2 D552 W
9% GElAIEAMFER [1-4]

3. RAREHIMYIDREN & Z D5 X 7 0figg 1 < 7 i BEREEIYI ORI, BREARINS G ToRZ0E U iER
BRESIDR IR 728, HOHAD KNG RARITIZRE LRV, 1HHADSEI R — AR 5 ik T 5 L7
KIS « SNSRI (BEZZT) DTSRG EN TV S, AT, KEdDKSICTEe®HBHTENT
5 [2-4],

1)t AXREICY 7 OGS ERIEEADHHILTE D /815 UrfrEl) Tid= @*E@m,—ﬁaﬁ%ﬁ*%% c
Ehbholz, DB TARIN TV AHEN T 7 o BsERE SN TV AN, 2 7 ukikESTEYOH
TR F/ PSR HEARIC K DB LTV D, 2) i B:ARAEICRERDE ftY?ﬁDE’Jtt/f*léiEEb‘*ﬁ
HMLUTED, 7 /BERT=MBORETEMDN D 5. BESRIVIDTUAREIE U LD 5 IRREDES @I Z DL BIERD
&5, EIRDKEIER T D Z YN & N ThRIC RS eI LICREL TV 5, Yk 720245 & H'Jﬁ
(TR B ENTRFICREES NPT VDO TRYIGHTH 5. 3) Mg CRINGICKENET~ 7 0 ERER
ERADIELTED., 7/ BIERTCMHOKRESTENN S5 EMbh > Tz, TOKTE RAIYIDRIAEL L T
LS BN TE 5, 4) M DXRAICIKREDNBEE 7 aiNZSERO T/ BISH 5 =M ORAZTHNN D
B WO oTz, BRIV OTKRISEL T 2 \BEDMEPIHTHRENTE 2, 5 Him EXIAICRA & =i
DEEFENNH % RERERRIIEEH UEVD, ROICKREDNEGE LICHMZ RS, 6) s FOfEL): &8
BHIHAZ LR WA, R 2 F RO & BRIEHRRL 11 PR B A SR TEF P IRAERR & 246 U 72 BRI O AN ZAHAR 2 7579 o

A PERIWIOIEE @ BRI (M B) D X R+ T VHIERERZ A THIG S %o MR X HREHTCiE, F28Y &
mﬁ—%f%‘@t IR BNDG, T E— 7 TRFHINEEIERRIY) (XAYEY FR) DT OHETETHE
A CE %o

B UOEERGRIMI OISR ST @ TNE TIIBREREAD & &R EZ B UHIBRETERE S %2 LTz, RIFTIE
i’@ﬂ?ﬁiﬁk&’)%riaﬁ%b‘Bﬂ)Fiﬁrﬂ:% R Z LI 7 O TR T2 2N TE ST Lhbh o T,

6. F & I IUMRAN 3 7l 5 HRD X 7 apGRILIYI O T DB 2110, REORERS AV 5 #iiczZ2t LT
TEemERBEREOWEZZL, AT, IHOROHD AN B W TEADOHKIIMIC X 5T REEDBE SN, £0D
PlicmERE (XAVEY MY I70RTFORRNEZENTHE I b7,

5IFCHR @ [1] Miura Y. (2007): Front. Mineral Sci. (Univ. Cambridge), 223. [2] Miura Y. (2008): Am. Geo. Union, pp.1.
EOS Trans, AGU, 89 (53), MR33-B1861. [3] Miura Y. (2012-20 1) A E 2238 B 45, 2% pp.1 [4] Miura Y. (2014):
Inter. Mineral. Assoc. 2014 (Johannesburg, SA), 689.

F—U— R @ERE, KA, £ OHBIEE, &2, IR, EIRHR
Keywords: High-pressure carbon, Basalt, In-situ observation, Phologopite, Fluid solidified, Tube-like texture
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