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Chemical analysis of individual fluid inclusion by SXRF: application to hydrothermal ore
deposits

RSB 1
HAYASHI, Ken-ichiro'*

DIRPRA A aBREER
IFaculty of Life and Environmental Sciences, University of Tsukuba

RIS B S U T BUKTA IR O L AR O TEHIE . LI OIETR & Z DXL, FEEJEDOTATEIRIED BRI, ILkh 5
BRSO YRS 7 £ 7 iin T A BRI II R ARl & L CTEETH S, INROMKRE LT, HAOEYOEIEE
R SMESNTED, BEEEOMHBROERIZBESN TV, ITEMINT O EMOREIC K D B—Eaayo
R HESRE I ND XSk, TTTIRBEDEEOEXEREE (SXRP) I & 2 Bk a GO0 OifH %
WET %,

IR IR S AL RIC 3B B BUKRDZBIC DWW T M T A0, GEPICAF SN HIRNOEYOESE CEDER
IHTZEITo T2 MEELERDIN X, Sk AV EA - 840« bSX - HERE - U Y T ERDMERE NIV T—, i
L3Ry - SOV E NI IAIAT— IR « A WER S NIRRT — ) IREEIEIEYD - A L3RV
THRID 4D AT —VICK D END, AREEAT—VICblk>TmLTED ., BAT—I DA R Bl fbf
R 2B U, RIARTEYORERZFEICEIIK U, BRINICB VT, AEfERICHA SN2 RERM & —HEOR —Ra
EYIBEOZAEBGEN B, —DOFERN TOER RaBYIFEOMIEIER 7 IEEICTE LTz, SXREERH OSSR, WA
AT — Y DFRICIE W HY 1400~3700 ppm Fe/ 4100~6200 ppm Mn A% 1000~1800 ppm Cu A’ 1500~3000 ppm Zn
7 1800~2900 ppmé HHEEDESBHEENTWVE T N oz, —J7. TRIAZAT—YOFHEAEH S W 13
HENI, Fehd 3000600 ppm Mn 5% 100~300 ppm Cuh’ 50~100 ppm Zn /' 50~100 ppmiE & E N, SMb/Ef O
EITICONTEESBESIIEZFICHDIZC EAHLOM EE ST,

H,O-NaCl% T CuB & U Zn ORI e ERZ 11> 12, T T CuldfRZ2H3 58|/, —J7 Zn 13RO V&
EBTHBEeEZ, MEOKRIBIREZ KT B LIck D, TOMBEANDT Ta—F & Uiz, %7 EFHEDERBUK
R C 2P b0 EfE 2 IS 5 7291, 650°CE TOERSEM T, HFEd 2 5UHHE K AP AOEE D7l 72 5K
Bz, WH DNy FIEIC K > TEHHB X O Z EREE THEBNC Y > 77 > 79 2 313 T OIRFE AL T SZERIIC A
WTHB, o T, KMHEBHOIFE N TIHARAEY ZEK L., MATEEYHICEDIAENIZARZ INTT 5T Lick
D HAF9 BB K LMD Z KD Tz, FIARTEYID 7 HTIE SXRFIC X > TH—RIATLEYHICE D A E N5 HH
BXUOWAHBDO CuBXTU ZniBEEZERDNIT 2 T LIS K D ROz, ZOME, WMEDFEIET % & CuDDEREAD 1.0
Tz BT ENHSMNE RS T, BEERELRICHEDN 2 5HB X TIRHEE X, T T THid LSO & Bl e o
DA SBRENZEEIEIF KL (logKp ="D ., KIROBREFERINCHBIT 2 LI Uz, TORERIZ. S
o & IR EEA R TE R U TR IS LS 5 720 TH % LR T2 T LW TE S, i & OFRMED GO TS
B A L U TR ET 2D CTIRIIMICRE £ 5 E 2R/ LT\ 5,

F—TU— R FACAEY), BEDEEEXHE, (L2208, S Lk
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Characteristics of Magmatic Hydrothermal System at Southeastern Martabe High Sulfi:
dation Epithermal Deposit, Indonesia
Characteristics of Magmatic Hydrothermal System at Southeastern Martabe High Sulfi
dation Epithermal Deposit, Indonesia

SAING, Stephanit ; TAKAHASHI, Ryohei' ; IMAI, Akira !
SAING, Stephani¥ ; TAKAHASHI, Ryohei! ; IMAI, Akira !

LGraduate School of Engineering and Resource Science Akita University
LGraduate School of Engineering and Resource Science Akita University

The Martabe Au-Ag deposit, North Sumatra Province, Indonesia is a high sulfidation epithermal deposit, which is hosted by
Neogene sandstone, siltstone, volcanic breccia, and andesite to basaltic andesite of Angkola Formation. The deposit has :
ore bodies that occur as silicified massive ore (enargite-luzonite-pyrite-tetrahedrite), quartz veins (tetrahedrite-galena-sphalerit
chalcopyrite), banded sulfide veins (pyrite-tetrahedrite-sphalerite-galena) and cavity filling. All ore bodies were controlled by
N-S and NW-SE trending structures. The Barani and Horas ore bodies are located in the southeast of the Purnama ore body. Flt
inclusion microthermometry and alunite-pyrite pairs sulfur isotopic geothermometry show slightly different forming temperature
among the ore bodies. Formation temperature of the Purnama ore body ranges from 2T&tar&b6alinity from 5 to 8 wt%

NaCl equivalent. Formation temperature of the Barani ore body ranges from 200°0 246 salinity from 0 to 2.5 wt% NaCl
equivalent and those of the Horas ore body ranges from 240 to2é0d from 2 to 3 wt% NaCl equivalent, respectively. The
general sequences of mineralization at Martabe are divided into the early stage as main high sulfidation mineralization stage ar
the late stage of oxidation and brecciation, which were followed by weathering. Sulfides (enargite-luzonite-pyrite-tetrahedrite)
that were associated to gold and silver are abundant at the Purnama ore body. The Barani and Horas ore bodies are less silicif
and sulfide abundance is less than the Purnama ore body. The salinity and sulfur isotopic values indicate a mixing trend amor
different fluids. Salinity of fluid inclusion decrease from higher salinity  wt% NaCl equivalent) in the Purnama ore body

to lower salinity ¢ 3 wt% NaCl equivalent) in the Barani ore body which is directly located in southeast of the Purnama ore
body. The sulfur isotope ratio values of sulfide and sulfate in Purnama range from -4.2 tio+n8 from +1.2 to +26.%o

, and those in the Barani range from -4.3 to +26.4and from +3.9 to +18.5, respectively. The Horas ore body shows low
salinity but higher formation temperature compared to Barani which possibly indicate different mixing condition unrelated with
Purnama and Barani ore bodies. The sulfur isotope ratio values of sulfide and sulfate in the Horas ore body range from -11.8 t
+3.5%0 and from +1.37 to +25.%o. At the Purnama and Barani ore bodies, alteration assemblages consist of quartz-kaolinite-
dickite - alunite - illite - pyrophillite and ore mineral assemblages are mostly composed of enargite-luzonite-pyrite-tetrahedrite.
In contrast, mineralization style at the Horas ore body including the alteration assemblages (quartz - alunite - illite - dickite -
muscovite) and ore forming temperature is different from the Purnama and Barani ore bodies.

F—"7— F: epithermal high sulfidation, sulfur isotope, fluid inclusion microthermometry
Keywords: epithermal high sulfidation, sulfur isotope, fluid inclusion microthermometry
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Lithium isotope index as powerful research tool for earth resource

VP R
NISHIO, Yoshird*

b R B AR
1JAMSTEC

BLREBEDNA TV RETO_REME L TEENESICEHES LN THEENTVS Li OEEX = X LOfF
BHIE, BERHERRIAIC BT 2 EEAMIRHE TH S, REBOWTIVAVEEICETH S Li 13, HkEIHIIEHLOTV
TTETEH 5, RSO SR EHREDIIET 2RICB VTR, KIS E NS Li 8l e HicHnd %, LT,
AR TIRARIC B S N7z Li I3 hdcB L U C, WHEARIICBO CLIYIHIC TR D AE ISV, ZOE, &
72 R U T= TR EBAA LRI UDVERER L W WEREKD Li P4 OEOMD TR E WV, T DOYERIFRIA L REKD K X%
Li B2 21, Li ido tRIC R TRE/KIEA DR EZZFIC{ W, £z, LiD LI (7.5% & SLi (92.5% D2
DOLERMALL (TLICLD (3FAOEIFEFIC W TEEREE 5, ik RS OBEEIIIEST 2548, Wik
D TLIISLI Bk, FEAFET BEAO TLIISL LK D EICEWD, FOEZEBEEN FEHITBICOWNELKES, Tz, Li
FINIAKHRR 2 T, SRR DEKIREZHEET A EMNTE S,

AFETIE, TO L FAMATEREOREARMNE 2 L%, BRI Y —)L & U TR OATREMEIC DWW TR S,

F—T—F: UF U LA, HFRoRasimik, R E ARG, A A Y)
Keywords: lithium isotope, deep crustal fluid, geochemical thermometer, fluid inclusion
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PEACEFED Bl - Ells OB EVKRIC BT 2 EHIZVKH OV Fv7 LEA AR LA K
Li isotopic composition of submarine vent fluids from arc and back-arc hydrothermal sys-
tems in the western Pacific

Frehdl R 1 PR BERA 2 VAR AR S kA o I R 3
ARAOKA, Daisuké* ; NISHIO, Yoshird ; GAMO, Toshitakd ; YAMAOKA, Kyoko 4 ; KAWAHATA, Hodaka®

b RERSIE - HOPEIEEIR, 2 RN IERATERAS, ° UK« ORSCHEFERT, * PERERT - HUETE
1GSJ, AIST2JAMSTEC,3AORI, The Univ. of Tokyo*GSJ, AIST

Submarine hydrothermal systems significant contribute to heat and elemental fluxes to the ocean. Vent fluid geochemistry i
mid-ocean-ridge (MOR) hydrothermal systems were well-studied, while studies on vent fluid geochemistry in arc and back-arc
systems with various geological characteristics were insufficient, especially in terms of lithium. To reveal control factors on
lithium in arc and back-arc hydrothermal systems and lithium isotopic behavior in water-rock interaction at high temperature,
we determined Li contents and its isotopic compositions of 11 vent fluids collected from 5 submarine arc/back-arc hydrotherma
systems in the western Pacific.

Based on mass balance calculation, Li in vent fluids are dominated by seawater-rock (seawater-sediment) interaction i
sediment-starved (sediment-hosted) hydrothermal systems in arc and back-arc basins at equilibrium. Li contents in vent flu
ids is also influenced by phase-separated processes, by temperature-related portioning of rock Li into fluid phase, and by hc
rocks and sediments. In contrast, Li isotopic composition in vent fluids is affected by host rocks and sediments, but not by phase
separated processes. These results demonstrate that lithium is a useful tracer for investigating geological processes occur
underground such as a phase separation process and water-rock/water-sediment interaction at high temperature.

F—U— R BIERUKR, U F 7 LIRGALL, BHEUK, Sk, Sl
Keywords: submarine hydrothermal system, lithium isotope ratio, vent fluid, arc, back-arc basin
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Salinity of pore waters in sedimentary basins under geothermal gradients

BT A1
YOSHIMURA, Shumpei*

UL R R

!Dept. Earth Environ. Sci., Yamagata Univ.

<FLHIC>

HERS R ORIBRIKIE, HERIER, SEIRIERL, IRALKZEFHDAERL - ks EIc BV TEEREEZRZLTWS. ThE
TOMZFRIC KD, MBKIE U UIRHKK D @OETREZE L, ZOREIERFETZEEL, 4009LZlbA 55658 H
3T SN TVS (e.g., Kharaka and Hanor, 2003 D & 5 7 @i DK ORIA & LT, HER@FES B DA
DA, HKDOZEFE, IK—EaWEEER, RIKEEBICED Ho0 OGE, @i FTOXMRDEE, HKOBRE, HEIC
XEHWEN TR E, MARTOCAMEREINTE. h1Th, ZLOMBBRICB VW TEENFEET S b, A
DI TELFER EEZEZ SN TS, L L, SHEMAE LRV TOLEIRED MEBIE Em < A5 Hmh R WEE
Nz ehs (eq., Xieetal., 2003) HHEELEE LV, X OSBRI EME X 1 = X LOFEENRBINS.

KBTI, ShiE TR AR « EHAEL « RT3y v IVAIBLOIE T Bk EDI N, FHRREEI =S
Y, WOBEEARNEARICAED, FEIBIEEmBEICKS C ERMHRIMTR L. BIBUKOE OILERT VY v IV,
TETE - [TE/E - B - EHRT Vv (MEOMED OMTEEINS. HEHREEEEDD, ENHIZENT S
—7, EROEDICREHIXMETT . £ERT Yy VKRS 5. 2NHOMANE, —RICEDIFEEKTT 5.
RAHRPHLREE T, EDHWETHILERT VY VN ELWR T THEH 5, BEENMINT S TR LD
RV, ZORE, FERZEHBEICEDEEZLNS. TOEZDL L, JFEEOERERFIHE L.

AT TV & EHERS R >

fH Dz, RRKZEET B D LOKIARTELIL, Pitzer et al. (1984) Rogers and Pitzer (1982) 7 )L 7% T
IRREARUERIHE Uz, Z OB, MUKOFEER & IRESERICIE, ZNZF N Archer and Wang(1991), IAPWS9Z v /z.
9, HEYIOZ LOKEEICENT, E - Ehxb52, EHEEEDIERT Yy VEGFE L. X, ZOfE
& AT L0 EH GEEmHICHY) TOMOEZBEHEICKRL, B MY LOEEZREH Uz, ZORSE, HEE
WML, FEBICBMINTWAIEBE ERRE S ko7 £z, BEARE, BEAROKE ZITIZIFLEIL
fo. BIZE, IREAEZ 0.05K/m iz FEBOWRE L MIREZZNZTN 2°C, 329/L LT 5L, JEE 2000mDHERTY) DK
ERCIE 208g/LE TN L7z, IREAER D /ZWHEETHE < hIMEINL, BUSMHT36g/L ko7, chik, =
TIRT > % )UIZT TR EBROE R/ i %2 3 T & /20 £ 9% Mangelsdorf et al. (1970p#5H LRI TH 5. F
1o, BOK~TUKIBOHERZZE L, R EMOEDEES 1g/L L35 &, AU T24g/LIELE. ML EMD, [
IKDNERTE TS AN OIRBRISE T UL, FHIE ESEDEEN & R30S ENICES NS T LAVRE N,

<JGHIATREME >

KRIFZEDOFIRE, WADF AT NZHICE A DN, MmNk, ZaaRik, <7 <Mk, <> MV
E, WRALNOWREKDOIRICBICHATREE EADBNS. K7z, TORENMIEATHICEI > TIREDEDTH B 1
&, RO N Z BT 2 1cH DI R D LEZBNS.

F—T— F: MUK, IR, HER
Keywords: pore waters, salinity, sedimentary basins
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O el e O Rk & REHIC B A T HRUTRO .
Distribution of rare earth elements between deep granitic groundwater and fracture filling

carbonate

SEAR R KA R A H A
MUNEMOTO, Takashi* : OHMORI, Kazuakl ; IWATSUKI, Terukit

U HARE TSR A
1 Japan Atomic Energy Agency

IK-SEYI SO BT ER BRI 38U 2 W BRI 2 B F S S B R 2 T 0 v AD—DTH %, /K- S K
B LEOBIEINEIZKESMC K > THEMHCEIE L, SEVIOTEMITLE, BELARTT, WEIE &0 T b2 RS K > T
lENZ728, TIN5 2B FEORRIZ, HEREEREICB ) 2ERE o ARASMITE5 2T
BEAIGREO—DTH %, i, FIHITE (YREE: La-Lu, Y) DM AD S BB BRSSO 2 I LTe D5
T, YREETFHEENSZ—2 e LTIRIEES NS T8, HBRL 27 0 AR T 270D EEE LTI N TE R, K
WFZ% CLIEERE R A TR O Rk & REEM) 7 WS R /KD /KE S 023 & 755 YREE OBl S DV TR
L, HEBRBEICBT 2YERE) V1t Xz2H5NICT % 12 OB FIEOBR 2 Higd,

9% 7 2 U 72 06y B UL BRI 1 1%, HERS S Cld Na-HC Oy B, TERIE DRSS Cld Na-ClEI DM Rk U, R
OEIMC LA > T Ca-CIUSE DL TEMNHLN ER-> TS, Tz, R=U 27 a7iRkh s, fEa0EnHIC
WEFEESIY) & U CRBBESIY OB DR S N T %o IRIBIESEYNE RS TEDN & <, HUNKBD SRS 5728,
TR D KB B OV % OB B 72 S U T W B RIREME N D % AWFZE Tl Emilid @it 7e o RHTE (PEEE 200,
300, 400 my» SHEHIE Nz R—1) VLB X THIED SHEHI L 728 —1) > 7LD 650 mis X T 1150 mh 5 FREL L
e Rk E, R—V 7 a7 h S U I REESYTh O YREEEEDHERZTT-> T2, Xz, REBEIMIHORES - )
FANALLDREZI TV, IREBESY) D4 ERBIIC DWW T DM 2175 7z,

R—=1 VT S LU Tz KB OB SRS S, YR 2007400 mTid Na-Cl Y, ¥ 650 m3s X UF 1150 m
Tl Ca-CIEIDOH FIKDO A LTV B T E DRI Nz, HIF/KH D4 YREE BRI ERE OB Uiz > THIm L,
i R/KFR D YREE 78X — X 2007400 mTCIR T FH S DK E WV REE(HREENC & &, % 650 mB X U 1150 mT
R TFHSOHHE REE(MREE)CE IR Z R Uiz, E7z, % 650 miBK T 1150 mOHi Rk 5D Y BED
MR E NIz, B IANMATIC K D, HEEE 2007400 mOH F/KHINCBWT, YREE ZREESAN T EHinisZfiThH 5 T &
DHEREINT &5, HREEICEUH MKIGREEEHADEHE SICK > TR LTz £EZ 5%, MREEICETS YREE /S
2 — NI B KB LT K UG & N5 DIEMRDREKTH S L EZBNTHED, HKEB{LKEIEYI D YREE D7)
BCRBUIELD Y BEDMREETN TS [L, 2], TDT EHSEE 650 mBXT 1150 mOH F/KkTld, i FKFTAERKL
TSk KB (LY —FE YREE Z U5 L, BRIEDETR SRR TIAIRS 2 T & THRH SN T YREE/ S X — VDAL
LizEZBENS,

A=V 27 a7 BHEEU TR BB DR « IRZFRNAHICOWT, BRERNMAISFEEOINCED 5T,
ARHC KB EDENR NS, FEDOZEIC X ZREEIIY O BUREDELITHR S Niah> Tz, — /7, KE
EINIAARLIZ RS DBEINC & > TEL ASHEAERLIEC EN D, BEIC T ORI Uik L ikOiRES LIz R
IKD O LIz EZ N5, IRIEEIYIHO YREE Z{ER A O YREE THIKE L7z & 25, HE 2007400 mTIXAE
WE L FREDED EuBEMER S NI=—)5 [3], £ BDR— > Z L OHEEIE 67071294 mTIEIED Eu S
INiz, TOT EMND, fiiHHE 670m™1294 mMTHERK U 7z IREEIESIYNZIERS & X T EulCET/KESME TR LIz &
Ez6N05%,

D EDFERN S, bR ATNCIBT SRk E REYIHN O YREE O/ A8, HIEREEEREEIC B 2 Ve E)
T AZHLMCT 29 A TERHGIBEICED S EZ BN,

5 [HISZHR
[1] Johannesson and Zhou, 1999, Geochim. Cosmochim. Acta 63, 153-165.

[2] Bau, 1999, Geochim. Cosmochim. Acta 63, 67-77.
[3] Takahashi et al., 2002, Chem. Geol. 184, 311-335.

F—U—F: mERUCE, 1S, # Rk
Keywords: rare earth elements, granite, groundwater
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EEEBENBIEENC DN 2 BUKIC B 28 TR L ER DO _ _ _
Fractionation between LREE and HREE in hydrothermal fluids associated with felsic
magmatism

FR S 1 R SRR
SANEMATSU, Kenzd* ; HOSHINO, Mihokd

LSRR B WITT  H PR B BRI
LGeological Survey of Japan, AIST

i TR (REE)OH T, HEA T (HREE) XA 138 (HREE) IC LENHRAFE RN DR <. TG TOMiS S &L,
HREEICETHA (] 218, HEO Longnan® 717 % Nechalacho)d B#UKZE % 32 - HEE BN A (Tehida PR ES)
KR LT3, RIS TIE., Tz L Ca—LaRs, TOX S REEENKED LREE & HREE L D77 HI%Z5|
FRFTERITDOWTH L %,

7R TIE HREEICHNRTA AV EENKZ WV LREEDN K D NEB TR E L TEET 5720, HOTRBIE DK<
TIMBIERE N7 VAV EIE—RIC LREEICE LS D HREEK I A TEOHE TH %, HREESKE X D1ES
KIBEDERE NS T=DITIE, FREDITCRICEATZ T VAV A (I1—KRFT 2 A M 2ERL) AV~ OFERK & Mg iahs b rE
HEWo T2 2 DDA TICEZ BN%, FiElE NechalachGhKD & 5 R KREND 7 LAV HICRE SN, REE. HFSE
(high field strength elements)” v, RIEHEICET, BEROEBRZVIZEE, TIVAVITRERRP T Vv RICEEIY I HT
BNy MRHLIZ B3 EZIEfLTED., TOX 7 <iEikIE HREER ZricE8 & 51/ %, —/5. Longnan
LR EITRESNB K SIS, VT 7IVAVIERE TEMEICbEd S T &Ik > T, LREEDHLD BRI THIRAIC
HREEICEL K ICE2500H 5, 72U, TOX S HIKRIFERMEDEEZEFRZHD . BUbic X b REEEZHL
W L, REEDRELICRET 5 C I Ko THID THRICE 55

HEEEMNRED DK U ZBUKH TR, B4 BN T & OSEAEIKIC K 5 LREE & HREEDZHIMC 3 £ £ 2 51
%o BRAISATIIUIEUK T REBT A4 U DVRIEHE., IRIKEIE, 7 v, R M4 LR EERT s L
R LTV, BLOWIZETIE 7 v REES AL 150° CLLE TR ZEEEEMEL . 7 v RIFEEOWE A4 LIt
N T REEDEMDPNCEE TRV EEZ SN TS (Migdisov et al., 2009) 7272 L. REESLIK Tl IREH D ANE
WO U, SR O DR N K5 THhH %,

HREEICEBHELSICII T IVA Y ZERHEARIES T ENEL L OIIK « SiI THERENTWAE D, 7V A T
RITRICEET VAV EDPST LE HREEICET LW I DIF Tldkw, £z, Bukth©7 v #EH HREE & DAL
THEELREZRI-TDIF TRV, HE WA A UDEETH S E VS FHLE 7 Tldkwy, REEJLKD LREE
& HREE £ D NC DWW TIIAHE S EZ L, IITRMEHEBKEEDEE LR ZDORIICBWTEETH 20 EHS
MCT BRI NS,

ZESR
Migdisov, A.A., Williams-Jones, A.E. and Wagner, T. (2009) Geochimica et Cosmochimica Acta, 73, 7087-7109.

F—U— R EA LI, B, 20K, 08, IR, BERE NS
Keywords: HREE, LREE, hydrothermal fluids, fractionation, ore deposits, felsic igneous rocks
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Petrogenesis of granitoids in northern Palawan (Philippines) and its implications on rare

earth element mineralization o S
Petrogenesis of granitoids in northern Palawan (Philippines) and its implications on rare

earth element mineralization

PADRONES, Jenielytt ; IMAI, Akira? ; TAKAHASHI, Ryohei® ; GABO, Jillian air& ; TANI, Kenichiro*
PADRONES, Jenielytt ; IMAI, Akira? ; TAKAHASHI, Ryohei® ; GABO, Jillian air& ; TANI, Kenichiro*

!Graduate School of Engineering and Resource Sciences, Akita University, 3Bpanlty of International Resource Sciences,
Akita University, Japan’Department of Earth Resources Engineering, Kyushu University, JApapartment of Geology and
Paleontology, National Museum of Nature and Science, Japan

IGraduate School of Engineering and Resource Sciences, Akita University, JBpenlty of International Resource Sciences,
Akita University, Japan®Department of Earth Resources Engineering, Kyushu University, Japapartment of Geology and
Paleontology, National Museum of Nature and Science, Japan

Global attention brought about by the increasing demand of rare earth elements (REE) has paved the way for various explc
ration efforts worldwide. Areas with promising REE deposits were revisited. In the Philippines, explorations are now on-going
with studies focused on several granitic intrusions. Some of these granitic bodies are distributed in northern Palawan, which is
rifted fragment of the southeastern Eurasian margin during the opening of the South China Sea basin in the Oligocene.

The granitic bodies were investigated for possible concentration of REE during magmatic differentiation. The Kapoas grani-
toids include granites and granodiorites that are metaluminous, high-K calc-alkaline, and belong to the I-type and ilmenite-series
The granitoids are mostly biotite-rich and contain xenoliths of schists and diorite, quartz xenocrysts, and mafic enclaves. Twc
separate intrusive bodies are observed: the Mt. Kapoas which is 13.2 Ma in age; and the Bay Peak granite which is dated 14.1 M
However, both intrusives have similar geochemical signature, which show LREE enrichment. These granitic rocks were more
evolved or highly differentiated I-type, probably generated in the middle to lower continental crust . The REE-bearing minerals
are allanite and monazite. The weathered crust also show LREE enrichment. Weathered crust profile shows Ce-anomaly in tt
B-horizon portion where kaolinite, muscovite and illite act as absorptive materials.

This study also confirmed the presence of the Cretaceous Daroctan granitoids aside from the well-studied Middle Miocent
Kapoas granitoids. The Daroctan granitoids include granodiorites and granites which belong to ilmenite-series. The granodiol
ites contain xenoliths of metasedimentary rocks, quartz xenocrysts and mafic enclaves. It is also sporadically distributed in th
northern part of the island but these different intrusive bodies have almost similar ages. The REE-bearing minerals are monazit
Enrichment of LREE in the weathered crust is relatively higher than that of the Kapoas.

Allanite and monazites in the study areas are enriched in Ce, La, Nd, and Sm with associated radioactive element Th. Heav

minerals concentrated in the beach in Erawan and Ombo, which is part of the Kapoas granitoids, contaii@p@6 ppm of
La, Ce, and Sm.

F—7— R: Palawan Continental Block, Kapoas granitoids, rare earth element mineralization, monazite, allanite
Keywords: Palawan Continental Block, Kapoas granitoids, rare earth element mineralization, monazite, allanite
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