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Whole-rock Chemistry of Inclusions in the Okueyama Granitic Batholith,
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A lot of inclusions are included in the Okueyama granitic batholith; they are mafic inclusions, mafic double enclaves,
xenoliths of gneiss or migmatite and country rocks. The inclusions are enriched in the later-intruded granite to granodio-
rite. Mafic double enclaves are classified into groups A and B. The group A with 66 to 69wt.% SiO, is the same as host
granitic rocks in chemistry, while the chemical composition of group B with 60 to 65 wt.% SiO; is similar to those of igne-
ous rocks of the stage of andesite-dacite composite volcanoes. Mafic inclusions with 54 to 56wt.% are shoshonite in com-
position. The group B inclusions may have been derived from high-magnesian andesite of mantle origin. The batholithic
granitic magma was formed by melting of the lower crustal materials consisting of mixtures of solidified magma of andes-
ite-dacite composite volcano and meta-sedimentary rocks (gneiss or migmatite), heated by magmas of high magnesian
andesite and shoshonite ascended from the mantle to the crust.
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1. [FU®IC

—RIIEMARIZIZZ < OWfAE (inclusion) 7238 &
nctns, #nsicld, BALLEREES Y < HEE
DR Z RS D hk 2 I8E 4 2 LD A A TZ iR (xeno-
lith) DSt ®, HEEH» S B2 5 SNk aE O HERA
IR RERIEEZ2E80) OmEs, Baafas (dark
inclusion), FEEE WA A (mafic inclusion) & % W 3H
B MORIR AL S (mafic microgranular enclave) 72 & &
KIEN2EUEENE £ D (Didier and Barbarin, 1991 73
E). WESZEKREL TRDAENLEZDHDTH 20,
EREAUAEDEZ I, MBSO KISRIEE & W 2R
RELUTWMDAENGIMEZALTBD, ZNSI3ES
B~ ~<MaA%E (mafic magmatic inclusion) & K
%, 14 ~13MaE IS B L 7= I Fr = N - P H
Fo4fa~ 7 <iE A (Fig.1) 1289 5 Ka kI LERE
BEEROKFIIERAEENY U 221, 2R0uaEE

DEENTNWD, ZITRE, TNS50EAEEDO2EL
FHRIZOWTHE L, R MERMEEBIUETT S
KUDEHE & DRRERIBEIFRIC D W TRET L 72\,

2 KHILTERENY U R & OHELE
KAWKILERE S S RIZ3 DR NS5
(Takahashi, 1986; 2014) (Fig.2), H#ia—I)L ko> ®
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B 5 723 BRI & BIRATER S e, AR KRR
TERAEENY U ZNEAEE LD, KALfEREEN
U I, el BAGERE L 72 SI0,70wt. % B L DL RS
M&, 30 HEL LD ZBNWTEDO FLICE AERL
7= SI0,70 ~ 66wt.% D TER B ~ TEREN 5155 (45 -
fth, 2021),
KEAAERETUNY U 213, 473 T & 2R o
REBISAN 5 2% 33 X 22km DA D) 2555 KT 0 15
KTHD, BIEOHEN S TES Skm 2 HE DU A
FBELEDBODEHESINTNS (Fig.3)., KALERE
BUNY U R TIASR 2 20F, 2 L Hs o
BOEDAHOT « 12, HKOEEALEZHL T,
ZN5IL REHK (OBG), FAlHHK (UHG), Huk
Bk (OMG), fhi (FKG), N2k (HNG), X
BILLEHE (OKG) R EMm BB 5. 205 b RABED
SR ILEE (11X 8km) THD, BRICE DK
S0 5 B 3 B 1000m 0D 76 il 22 00 5 i 75 B 1 L C
Wo, 72, BEETZHZEERE (X 13km) &, K
HERA 5 A 300m 42 D ORI ATEEH L T 5,

3. BHEHOEHLER

KALAERAE NV U 21213% < OEF A (inclu-
sion) MBFFENTWD, Kz, RKIHEHRMNS 1000m 40
OWEABZATRE T, 7 OV ST B R O Lhiz g
EAERH L T2 KRAfLfEE & alk (Fig.3) %, B
T 5300mARD OWHAFEH L TWDHZ@EMESE
TIZE, A EENGTENTWD, A aE1E
(1) BEQMGTERS EOHREHEOHES (xenolith
of country sedimentary rocks), (2) F kA H 2 WL
71 OIS (xenolith of gneiss or migmatite),
(3) HHRE 2HE A (mafic double enclave), (4) 8k
Helf% (mafic inclusion) 72 EN B 725,

KAILFERME S AR TIE, & 1000m B, ETIEER
10ecm EOWUHAZIFEALEEETNTHARWL (Im*Y
720 LOMELAT) 73, BEE1000m LA R Tld 2 OfEEh iy
KU, FEHE800mLL F TIIER10em bl Lo WA EII K
RIm*Y7=0 4012 £ TH¥A 5 (Fig.4, Fig.5). %7z,
KEO2E DA FHIIEEH1000mA e (KBRS
300m FEfE) DHIRICL < ALND,

3-1. BE BWE - kS OWES
KAILTERE S SR O EITIE, A TH 2 E1E
BEHERUEEHOWE - BEHORI > 7 o)V A BRI
ELTEENTWS (Fig.6), ©OROEMHORERK
BOABKRD B DML (Fig.6A). HHITE> TIEER

EE NP VI

A MERES T < EDRNIER, Rl L T
5HDHH5N% (Fig.6B),

32. FmEHDIWNEZIITHIA MDHES
HHUIZARRAED D NIEITIY A NOHIKEATH
5, WM THENLHELH DM (Fig.8D), £ <132
HUARICEENSHTHET S (Fig.8B), 2 /X F A
MEER @R L Tns (Fig.8A, C, E). HIZEAHTICIEHA
S5NIBNHDT, HBFERNSHLINEHDTH S,

3-3. EHHE2ETRE

EHEAURENI SICUEREEETATND b D&
H2HAGEEVD, AR TREImMU LOKMDH
DHEL, EEMBEmIIERbDOHEEND (Figs.8F,
9B), Z<DHDIIHMED DN T A1 kO
HEGON (Fig.8A,B,C,E), WkEUAAZEDHE
HHD, FREDDNEIIRYA M EEOHEE2H
aAEE, HBERETHhREH2WEI V<Y1 L2l
L~ ERL, KROIERAEE < 7 ICH DA
FNTEHELLEZDDEEZ SN D,

3-4. HHHEUVFE

HEREEA A ICIIESE 2 BEEA A & BEMo/NL s
BIND D, NEEEITIHEHECARER DD DAL N
7, EEIZE10ecm L FTH 2 (Fig.7). RA hDFER
EERTICROAENZRFICEHH O 7 < X0 b &l
TRamEL Lz L2/RTams& (chilled margin) <,
WO AENTZRHTIRIE TIRENED D > 7o T E 2R kSR
IR#EE (flame (lobate) structure) 23EIPICHIEL T 5D
ZEMEn (Fig.7A, B). WHW 5, EEHE~Y T <A
£ (mafic magmatic inclusion) T#H 5, EEE THIR
EREEEODZIENEETH S,

4. 2ECFHERK

HEADS G, 22T (1) A OHRRATES, (2)
HEEMOAE, Q) WHE2ETUAEIIDNT, HEK
EHIBWFFLT O 2 BB XRE 7T E 2 W Tea{b?
KT 24T > Too PHTEEE, THIER KU TiRE
IZDWTIE, A6 - fth (2016) Z2BMRD Z &, HHTiER
% Table 1B L U2ITRT, MR ELZDIL, KHA
ITERE G SR DR EHERT A S B X O ESE A S
&, AZEIREGAROESE2EGAEATH 5,
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4-1. HEHEFHI-NROVEBRBABREELEOS
EELFHERK D L

AAEDEEFAHAZEF N O—)L Ko >Rk
AoE R (E R ERACE B K P HEAE Y,  BRAIRE IRAE (e BT
ABXOCRELNY Y ZfEER) (W - ft, 2014) &
SiO, 28k | CEb#t U 7= (Fig.10) . ##kE 2 A A1,
Si0, 7366 ~69wWt. % DAV )L —T &, 60 ~65wt.% DB 7
N—T IR END, AT )V — T DaEFLFERRIT,
KAEALINV U ZEREAEDSIONICZ L WH D EIFE A
EMUHMKZERT., —HBYI =T, AV —TBX
VNV ) ZMERIAREEL D ®, TiO,, P,0s, MgO, FeO *IZE
ATHBO ALOIZZ LW, FHEEEA AT, 54 ~56wt.%
LE51TSI0,1cZ L <, BYIL—F &L TTiO, B
K UP0512Z L <, BZIL—T70Si0, DR & & HITIH
DI HDITH LTINS 2 AN A SN D, REEHERES
WAL, KCEEOA S &g L TTiO,, P,0s MgO,
FeO*, Ca0izZ L <, KO BXUALO;ICED, HEE 2
HUAAEL, high KR4, Hype, HIL27 7ILHU RINC
&L, EEREAA AL, high KR4, type, YL 71 b
RHNZIET %,

4-2. AFELERWUE - TAH A NEERKXILFEREAX
BREHEEDLETLFHEBDILER

EHE 2 EAOA G & WHEAA GO Bk E, &
i - T Y NEERKILTE R K RE B D EAb AL
i (Efg - fl, 2014) & SIO, A | Tlhhdg L /=
(Fig.11), &IE - 74 U1 MEERAILE R KRS
HDDB5S0,CE0—Hob0id. Hiia—)L ko>
ERRIK AP AT I — T 2 B A &R U
RERT, ZAUCH LT, BV -7 ESE2EAA A
13, FeO*IZovBED I L &2MRE, RIS - 71 Y1 b
BRI B K G 1T & A EMERFE L TH
%, B — T EHGHE2ECUREEERR LT T TI,
ZIE - T4 91 MEERKILZERRL 727 7 < DR
HEFER—-OYIITH>EBALND, —H, &
SEUAEAET, RIUE - T NEERKIL KA
IZHART, Si0, MgO, Ca0, ALOGIZZ L <, Na,0 & K,0
KED, aAa% TRIXREEMEZIE (basaltic tra-
chyandesite) ThH 0D, KOIKCED I EnETaiarA
I (shoshonite) &EHWZ 5,

4-3. BHFEENVYRTEEEHEDEEWMETRER
DELER

WAEERANONY Y ATERMEED A M ETTERM

i (fd -, 2022 FIRIH) 2 Si0, 28 kB BT L 7z

(Fig.12), HHE2EBWAAED O BAT I — T DEEM
BICHEMRIL, FEAERA MEMAHEFR L TH 2,
—J, BZI)L—713, Rb,Sr,BaiczL <, L;mbHEZ b
TERE D RD, Sr, BaZiSi0, DK & & BT DD
WX LT, SiO, SRS 2 EINT 2 & WD MO A
bV > RERT, £/, BUIIV—TIEHRZ MERALE
X0®, Zr,Nb, V, Zn, ThiTHEATH O ScicZz L, #
SEOFAE, BV —T7X 0D HRbSH Ball&E &, Zr,
NbiZZ LW EL ML > RERT,

4-4. VHEENYV R EREHELDLERBRERR
i )se 37

AR EFRA MEREHEO 2 A RMIBETELICDON
Tt L7z (Fig.13), AV )V — T &R A MEREED T
FFEAERLTHSDA, RANMEREETIE, Rb/Ba
tt, Rb/Zr bk, Rb/Nb A RTHEDICEML TS,
N, RbDEEfNE & 1T, Ba, Zr, Nb WAL T s
ZEEMLTWS, £z, Zr/YHIZED T 2L DR
kL TWws, ZNid, ZroEdEEBITYNEML TY
52 EERLTVD, —F, WHE2EAGEAT ) —
TEHRTBZIV—"71, Rb/Zr b & Rb/Nb HEAV/NE
BZERLTHY, MAIELLLARMBE CHILEZR
T5, bbb, ZOIZENS, BIN—TITIOH
Mk S MEER TR, AV — T <7< %A kkR
NWZ EDURE I NS,

5. B

5-1. AFEEEMLIETITDORE

HRCETEAS RS - 2 U< 1 NEES ZR<
HEEE MNBYIIMEEEETH D, dAEE]K
LTI, SHEEOLDONED NS, HEHE2
BUABRDAZ )N — TNV ) A REEEEFIER—0
RURICHKT %, £, BIN—T3RIE - T4
A NEERKINZER LY 7Y EFER—OX 7<)
578%, I5IC, HHEEAEEIBY I —TOXIT<E
BREZavatrf NEOIITINGEHZE I,
Thabb, REITH F3kmiEEDERFTICEATEL
72NV ) ZAERE-E R 7RI, Bs SR 2RO 3k
DY ITIPEASNZZETBD, BZIV—TITHYST
LRIE - TAH1 NERTIDD 55D MgOICH
H D1 Si0,58wt. % T MgO04.7wt. % T d % 735, Si0, 21k
K ETIESIO N2 L < 72212 DN TAEIZTMgO 238 n
LTW2DT, MRALINL > REEEL TTL &,
Si0,55wt. % TMgO8.0wt. % D X 7 % 3 LIS &
BHZEMTREIND, Tabb, BZNV—TdE~Y
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FITLNEINE-ER T RICHRT Bl REENE 2 50
%5, =, KOIWE®>aTatras NATYITIE v
MUZBWTER TR T LRIEERY T EEGFEL T
Wb EBbND, AVIV—TT1 %A1 NERITIH
KONV Y ZERAEE~ 7 <3, MTFERTELL B
IN—TITIEFME - STIYA SOIREGWN, #i
IR S NF=B 7L — T 7 DB K o TH ) iR
L7=bDTHDHAHMEND 5,

5-2. #HElO—ILROVEREIDOT ITHIES AT A
FRWICAT, =g - 7131 NEER KRN
EFM O =)L RO 2Bk E G L T W7z aTREME Y &
Ve FH KAL) a—)L RO 2Bl cEEE< Y
< (ERERECEE KPR AR, BRI EIRAE R BE S <
LTV U ZFEREE) 13, Si0,Z2(bX ETiEiFEsg L
THRZEM L > RERT, NS OHREY I YII,
EL L2 RIE - 7491 NERTYERMRE - 2 U<
A N OIREMDEFEEL TERINZS LW, T/
DB, FMa—)) RO R, ST R TLR
HEEE~Y 7Y aratA NEXYT YN > MVICHE
TELTHBD, HFBEHICEFLTEEZINSDORIT
N, EUEU RIS - 71451 NER TR ME - 2
TREA SIS Ta% MBI E 2L, o —)b
ROVICERLUAEBEEEY /Y NERINZH D EHE
IND, NV AEREEZREL ZERET VI,
30 AEL E ORI 2 B W CHTH &%l o 2=z b
7o CEBAEBELN, BNV Y ZfemaIcEEE2
EYIRMEARECESE~Y /O ENEEND
Ems, BEONY ) ZEREE I NEAEE L2
RFIC®, HIBRREICIZ RIS - 7101 FEY TR
arvatad MEAXRIIDEEL TWEBDEEZZ 5N

EE NP VI

%, Fila—L ko Emllo~x /< ftfGe A7 A &L
TiE, HBERICHFET 2 RS - 7191 FER Y
L aiata NEST OB NI E 2 R
L, ERENRBEOHRES 7 NEH L TR
=)L ROHHLET 2 EEHIT, MRERTICE AE R
U CTHERPEE/NV U Z BT D, EWNokbOnE R
5N 5,

6. &

(1) KEHEREENY U A3 E < OEAENE £
THED, TNSBREREEOES, FKE - I 7
A M EOTMMES, SHE2EUA AT L TEE

BafaEMs1R5,
(2) EAEIREBICEATE L BYNY U 2GR AE
2 <gEnTns,

(3) HERE2EUARIINY Y AfMEHEEFAE~ /<
WCHRT DAV I —T &, RIE - 71 %1 NEERRK
WZEHRLAEY I EREOBY I —T LIRS I N
%, WHEUARIE a3t Mg ENh 5,

(4) BZIN—TBXORIE - T4 1 NEERKILZE
MR L=< 7S, BT 3R2T LARIEICHEKT 2]
REMEA D B

5) FHa—)L RO ElkllZmL T, HSEHIIEL
UE - T3 NEXYIYBL P avar o MEYY
RIFEL TWiz, TN o ORMEL L Z2ILE - 71
YA NERTIRRIRE « S TXY A FORGYN 513
% R 2 AR L CRROBREE Y /Y 2ERT S 2
ET, RBEEERE IS ERFLI—)L RO > Dk
EBES5 L, EREIICKEBIEERNY ) ZATERAEE < T
YO T ERATINOEAEBICES 72,
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VOLCANICS
WM INTRUSIVES
»-7 KArage (Ma)

NANKAI TROUGH

SHIKOKU  BASIN

Fig.1 Map showing the locality of Okueyama volcano-plutonic complex and distribution of middle Miocene volcanic and plutonic
rocks of the Setouchi-Outer Zone of SW Japan magmatic belt. Numerals: K-Ar ages; numerals with m: depth contour of the
Nankai trough in meters.
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Fig.2 Geologic map of the Okueyama volcano-plutonic complex (Takahashi, 2014). 1: batholithic granite; 2: granite porphyry; 3:
tuffisite; 4: felsite; 5: Kunimidake welded tuff; 6: older granitoids; 7: Sobosan dacite lava; 8: Sobosan aphyric andesite lava; 9:
Sobosan porphyritic andesite-dacite lava; 10: Sobosan andesite-dacite pyroclastic flow deposit; 11: Katamukiyama crystal-rich
pyroclastic flow deposit; 12: Katamukiyama lithic fragment-rich pyroclastic flow deposit; 13: Katamukiyama aphyric rhyolite
lava; 14: Sobosan crystal-rich pyroclastic flow deposit; 15: fault
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Fig.3 Map showing the shape of Okueyama granitic batholith. The contours denote contact boundary of the granitic batholith. The

interval of contours is 0.5km. The numerals in meters at the three drilling sites indicate the depth drilling reached the latent

batholithic granite. A: map showing the shape of Okueyama granitic batholith; B: estimated cross-section of the Okueyama
granitic batholith.
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Fig.4 Diagram indicating the altitudinal variation of number of inclusions (more than 10cm in diameter) per 1m? in Okueyama gra-
nitic complex and a cartoon showing schematically the altitudinal variation for occurrence of inclusions. Dashed lines denote

800 and 1,000m in altitude.

Fig.5 Photographs showing number of inclusions in outcrops. A and B: upper level of OKG1 at about 1,000m in altitude; C and D:
lower level of OKG1 at about 450m in altitude; A and B: OKG1 (the Kamishishikawa area); C: OKG1(the Kamishishikawa

10 20 30

area); D: OKG1 (the Kamihori area).
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Fig.6 Photographs showing xenolith of country rocks (sandstone or mudstone in the Shimanto Super Group). A: angular xenolith;
B: reacted and partially melted xenolith; A and B: OKG1(the Kamihori area).

Fig.7 Photographs showing mafic inclusions. A, B and C: mafic inclusion with chilled and lobate (flame structure) margin; C: mafic
inclusion fractured to ovoidal form. A: OKG1(the Kamishishikawa area): B: OKG1 (the Kamihori area); C and D: HNG (the
Iiboshi area).
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Fig.8 Photographs showing mafic double enclaves and xenoliths of gneiss or migmatite. A: mafic double enclave including xenolith
of migmatite; B: mafic double enclave including xenolith of gneiss; C: mafic double enclave including xenolith of migmatite;
D: xenolith of gneiss; E: xenolith of migmatite in double enclave; F: large double enclaves in the upper level of OKG1 at about
1,000m in altitude; A and B: HNG (the Iiboshi area); C, D and E: OKG1(the Kamihori area); F: OKG1 (the Kamishishikawa
area).
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Fig.9 Photographs showing inclusion-concentrated layer. A and B: large inclusions are concentrated in HNG (the liboshi area); C:
inclusion-concentrated layer with sharp bottom boundary and reverse grading in HNG (the Iiboshi area).
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Fig.10A SiO, variation diagram of mafic double enclave, mafic inclusion and xenolith of country rocks for TiO,, P,05, Na,O and K,0
contents, comparing them with those of igneous rocks of the Younger cauldron stage. Circles with dashed line denote
Group A and B, respectively. 1: mafic inclusion; 2: mafic double enclave; 3: xenolith of country rocks; 4: batholithic granite;
5: ring-dike granite porphyry; 6: Kunimidake rhyolitic pyroclastic flow deposit; low-K: low-K series; med-K: medium-K se-
ries; high-K: high-K series
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Fig.10B  SiO, variation diagram of mafic double enclave, mafic inclusion and xenolith of country rocks for MgO, FeO*, MnO con-
tents and FeO * /MgO ratio, comparing them with those of igneous rocks of the Younger cauldron stage. 1: mafic inclusion;
2: mafic double enclave; 3: xenolith of country rocks; 4: batholithic granite; 5: ring-dike granite porphyry; 6: Kunimidake
rhyolitic pyroclastic flow deposit; TH: tholeiitic rock-series; CA: calc-alkalic rock-series.
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Fig.10C SiO, variation diagram of mafic double enclave, mafic inclusion and xenolith of country rocks for CaO, Al,O5 contents, A/
CNK and C/ACF ratios, comparing them with those of igneous rocks of the Younger cauldron stage. 1: mafic inclusion; 2:
mafic double enclave; 3: xenolith of country rocks; 4: batholithic granite; 5: ring-dike granite porphyry; 6: Kunimidake rhy-
olitic pyroclastic flow deposit; A/CNK: Al,05/ (CaO + Na,O + K,0) molar ratio; C/ACF: CaO/ [(Al,05- Na,0 - K,0) + CaO +
(FeO* + MgO)] molar ratio.
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Fig.11A SiO, variation diagram of mafic double enclave, mafic inclusion and xenolith of country rocks for TiO,, P,0s5, Na,0 and K,0

(14)

contents, comparing them with those of igneous rocks of each stage of the Okueyama volcano-plutonic complex. 1: mafic
inclusion; 2: mafic double enclave; 3: xenolith of country rocks; 4: igneous rocks of the Younger cauldron; 5: igneous rocks
of the andesite-dacite polygenetic volcano; 6: igneous rocks of the Older cauldron; low-K: low-K series; med-K: medium-K
series; high-K: high-K series
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Fig.11B SiO, variation diagram of mafic double enclave, mafic inclusion and xenolith of country rocks for MgO, FeO*, MnO con-
tents and FeO * /MgO ratio, comparing them with those of igneous rocks of each stage of the Okueyama volcano-plutonic
complex. 1: mafic inclusion; 2: mafic double enclave; 3: xenolith of country rocks; 4: igneous rocks of the Younger caul-
dron; 5: igneous rocks of the andesite-dacite polygenetic volcano; 6: igneous rocks of the Older cauldron; TH: tholeiitic
rock-series; CA: calc-alkalic rock-series.
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CNK and C/ACF ratios, comparing them with those of igneous rocks of each stage of the Okueyama volcano-plutonic com-
plex. Dashed line denotes the boundary between I-type and S-type. 1: mafic inclusion; 2: mafic double enclave; 3: xenolith
of country rocks; 4: igneous rocks of the Younger cauldron; 5: igneous rocks of the andesite-dacite polygenetic volcano; 6:
igneous rocks of the Older cauldron; A/CNK: Al,04/(CaO+Na,0+K,0) molar ratio; C/ACF: CaO/ [(Al;05-Na,0-K,0) +
CaO + (FeO ™ + MgO) ] molar ratio.
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Fig.12A SiO, variation diagram of mafic double enclave, mafic inclusion and xenolith of country rocks for Rb, Sr and Ba. 1: mafic in-
clusion; 2: mafic double enclave; 3: xenolith of country rocks; 4: batholithic granite
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Table 1 Major element compositions of inclusions (wt, % ).

No. sample No. Si0, TiO, Al,Os FeO* MnO MgO CaO Na,O K,0 P,0s Total
1 15120703 A (OKG1)Shishikawa 5435 1.19 16.83 10.28 0.21 4.24 6.10 4.03 2.60 0.17 100
2 15120703B(OKG1)Shishikawa 56.44 1.53 16.51 9.09 0.18 3.34 5.11 3.93 348 0.39 100
3 17122802A (HNGI1)Hinokage 65.08 1.02 14.74 593 0.10 2.63 337 2.86 4.07 0.20 100
4 17122802B (HNGI)Hinokage 68.16 0.73 14.79 436 0.09 1.71 291 3.03 4.11 0.13 100
5 17122802C (HNGI1)Hinokage 6195 1.40 15.57 747 0.13 2.70 427 3.52 2.69 0.30 100
6 17122802D (HNGI)Hinokage 64.61 1.21 15.04 6.28 0.11 233 3.82 3.01 331 0.28 100
7 17122802E (HNGI1)Hinokage 69.15 0.66 14.30 428 0.08 1.60 222 2.74 4.87 0.11 100
8 17122802F (HNGI)Hinokage 64.85 1.20 1531 6.04 0.09 2.18 3.69 336 3.01 0.28 100
9 17122802G (HNGI)Hinokage 6391 1.29 1535 6.44 0.10 228 4.09 331 293 031 100
10 17122802H (HNGI )Hinokage 64.54 1.30 14.47 6.72 0.10 245 323 293 4.00 0.25 100
11 171228021 (HNGI)Hinokage 67.10 0.77 15.46 4.14 0.07 1.49 3.15 340 4.26 0.16 100
12 17122802J (HNGI)Hinokage 61.26 146 15.89 7.19 0.11 2.55 443 3.54 323 0.34 100
13 17122802K (HNGI1)Hinokage 65.19 1.18 14.90 5.87 0.09 2.02 401 331 3.12 031 100
14 17122802L (HNGI)Hinokage 64.18 1.23 1498 6.33 0.11 237 3.97 3.01 3.55 0.27 100
15 17122802M (HNGI )Hinokage 60.19 0.95 16.86 741 0.13 293 1.79 1.98 7.71 0.06 100
16 17122802N (HNGI)Hinokage 66.97 0.80 15.52 4.25 0.07 1.53 3.14 3.56 3.99 0.16 100
17 171228020 (HNGI1)Hinokage 67.79 0.68 15.54 3.70 0.07 127 3.10 3.65 4.06 0.13 100
18 19122701 (OKGI1)Horigawa 58.90 0.64 19.90 4.46 0.07 1.87 2.12 4.24 7.68 0.14 100

Table 2 Trace element compositions of inclusions (ppm).

No. Sample No. Rb Sr Ba Y Zr Nb \4 Sc Cr Ni Ga Cu Zn Pb Th
1 15120703A (OKGI)Shishikawa 1966 1573 2868 428 1450 272 1955 190 471 159 228 89 1344 157 309
2 15120703B(OKGI)Shishikawa 2222 1790 4679  49.1 2502 409 1626 162 354 144 218 00 1170 146 143
3 17122802A(HNG)Hinokage 1906 2169 6796 287 2217 241 1226 106 370 204 186 168 998 187 109
4 17122802B(HNG)Hinokage 1775 2056 5666 248 1727 187 813 91 285 155 181 156  67. 192 118
5 17122802C(HNG)Hinokage 1905 1939 3166 397 2778 387 1408 121 218 123 215 330 1031 137 125
6 17122802D(HNG)Hinokage 1286 2271 6858 330 2982 356 1173 120 246 100 189 270 857 178 143
7 17122802E(HNG)Hinokage 1936 1845 6820 193 1658 132 789 73 381 161 170 188 844 244 100
8 17122802F(HNG)Hinokage 1839 1996 4868 330 2964 351 1137 107 179 112 199 232 857 143 157
9 17122802G(HNG)Hinokage 1777 2098 4723 356 3087 388 1190 126 223 117 208 260 874 139 134
10 17122802H(HNG)Hinokage 2399 1463 4679 429 279. 394 1268 100 270 135 203 286 995 179 160
11 171228021(HNG)Hinokage 1899 2165 7808 260 1852 216 894 92 146 72 190 41 700 190 112
12 17122802J(HNG)Hinokage 2165 2071 4483 375 3350 458 1320 135 210 118 222 110 976 143 110
13 17122802K(HNG)Hinokage 189.8 2343 7045 336 3098 338 1100 118 169 123 198 95 857 142 132
14 17122802L(HNG)Hinokage 1630 2275 6916 311 2617 349 1174 137 264 117 193 353 819 183 107
15 17122802M(HNG)Hinokage 3120 1641 8993 159 1819 186 1619 72 823 234 221 968 1686 271 116
16 17122802N(HNG)Hinokage 1908 2183 7426 258 1786 217 897 90 170 68 194 84 694 219 117
17_171228020(HNG)Hinokage 1498 2048 6988 290 1382 200 724 92 93 36 180 29 569 233 153
18 19122701(OKG1)Horigawa 3755 2830 12015 307 1925 132 777 5.1 517 113 241 14 764 410 200
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