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Toru Yamasaki (2019) Whole-rock major and trace element geochemistry and geotectonic attribution of
granitic rocks around the Higashigata, Akechi Town, Ena City, Gifu Prefecture, central Japan. Bull. Geol.
Surv. Japan, vol. 70 (5), p.335-355, 11 figs, 1 table.

Abstract: During the national mapping project for Quadrangle Series, 1:50,000, Akechi District, a granitic
mass with 4 X 3.5 km in diameter at the Akechi Higashigata area, Ena City, Gifu Prefecture, central
Japan was newly confirmed. The granitic mass is separated into Eastern and Western masses by overlying
Akechi Conglomerate. Based on the results of whole-rock geochemical analyses, the Earstern Mass
and Western Mass are correlate with the Busetsu Granite and Naegi-type biotite granite, respectively.
The Busetsu Granite is characterized by relatively clear whole-rock geochemical trends and chondrite-
normalized rare earth element patterns showing gentle slopes up to the left with negative Eu anomaly.
On the other hand, the biotite granite shows rather scatterd whole-rock geochemistry and relatively
flat rare earth element patterns with clear negative Eu anomaly. Most of the samples from the Busetsu
Granite show higher alumina saturation index (>1.1) and fractionation of garnet from sediment-origin
parental melt is suggested. On the contrary, the biotite granite show wide range of alumina saturation
index due to heterogeneous assimilation of host pelitic metamorphic rocks. Although the parental magma
of the Naegi-type granite (including biotite granite in the study area) has probably been similar to that
of the metaluminous granites in the Ryoke Belt in the Chubu district, partial melting at shallower crustal
condition has possibly resulted in SiO,-rich nature of the Naegi-type granite.

Keywords: Ryoke belt, Busetsu Granite, Naegi Granite, Toki Granite, whole-rock trace element
composition
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Location map and simplified geologic map of the 1:50,000 Akechi district with sampling locations. (a) Location
of 1:50,000 Akechi district. MTL and ISTL denote Median Tectonic Line and Itoigawa—Shizuoka Tectonic Line,
respectively. (b) Simplified geologic map of the 1:50,000 Akechi district with sampling locations.

Fig. 1
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Fig.2 Modal composition of studied samples plotted on
quartz (Q) — K-feldspar (A) — plagioclase (P) diagram.
Classification boundaries are after Le Maitre (2002).
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FIX AR OMMEERE. (a) REERE (AKS14), (b) BERIERE (AKT723), (c) B R A &K
(AK525), (d) HAVEAHA (AK608). HEIZATru A =2, EIH45 mm. WS Pl AHEA,
Amp : PO, Qtz: G, Kfs : # ) B, Bt : BER, Ms @ [ER}

Fig. 3 Photomicrographs of studied samples. (a) Busetsu Granite (AK514), (b) Biotite granite (AK723), (¢)
Higashigata Eastern Mass (AK608), (d) Higashigata Western Mass (AK608). All panels are crossed-polarized
light. Field of view for all panels are 4.5 mm. Abbreviations; Pl: plagioclase, Amp: amphiboles, Qtz: quartz,

Kfs: K-feldspar, Bt: biotite, Ms: muscovite.
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Fig. 4

Selected field occurrences of studied samples and photographs of hand specimens from the Higashigata
mass. (a) Biotite granite (NG) intruding the Inagawa Granite (ING) (Ori, Inazu Town, Mizunami City, Gifu
Prefecture), (b) Biotite granite (NG) intruding the meta pelitic rocks in the Ryoke Metamorphic Complex (RM)
(Toki City, Gifu Prefecture), (c) Vein of the Higashigata Mass (TH-W) intruding the Inagawa Granite (ING)
(Higashigata, Ena City, Gifu Prefecture), (d) Hand specimen from the Higashigata Eastern Mass, (¢) Hand
specimen from the Higashigata Western Mass.
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UK AT D 720 DA RN, JE X BmmD
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REHEE V72TV =3 PSR THBIEL 721, U
X ThiE sy L, VB SIER S v v 4 — HL[aIF] 925k
% (GSJ-Lab) R EDEHABHIRE (5 ¥ 7 AT ¥ I =N
A F - I ITTHARE AR &R L 7.
EEFERASACFRBE O ML, B A7
BRI 4 v 4 — [RIF F S2 B = (GSJ-Lab) g% i O it
FEXH 5 A B (XRF : PANalytical Axios) & FIVy THT W,
SiMr St 13 Yamasaki (2014) I25€ - 72, A TEK o7 #HLK
D531, GSI-Labi% & MDLA-ICP-MS, Agilent 7700x %
HWTITY, 28 Fi:id Yamasaki and Yamashita (2016)
125 5 2. XRFRULA-ICP-MSZ I D K5 1 2 h ZF h,
K B SR AT T (USGS) HbERTL 22 REHE B I O° i S 43k
A WIS B RS £ v 4 — HER L e % F
WTEZX — L7 $F1RICZNS OB L RS
DAAERERT.

4. #R
R ER S R ORISR & 5 1RIC, Sio, I
W45 7Iv 3 FEIHIE (ASE: ALO,/(CaO + Na,0 + K,0) =
A/CNK, EIILIL) Z2F 5K, Si0 x4 5 K FERATT
ROFHEFXI T LTIURT. BSXKOE6KIC
BOTE, IO 728 12 i 5 RS a8 0D [ 16 i sk
ORFfERE L, LGRS % & MARTTER S 0L
LR O CHME S R LT 5. Ak, WHARYERS
DI B, MR- ERfERAE L L fERS & 12iE, &%
(LA M ORI SE A S 0, WA - _BIRTE
AR & DL 72/ &7 LT3 & OfahR [l 213,
Ishihara and Wu, 2001 ; Ishihara and Murakami, 2006) 2% &
. L2rLans, WA - ER{ERE O ST
7= A BUIHIEIERAE O Z R TE LA AL, Z
o 07— 2 OMBRFER L, HOIEH» 2010012k -T%
(48350 O 2B LMK T — 4 MG S hTws 1
IAE RS ROMKHIIZ &G Eh 5. KmTidik - B
fers & L ERS & OMRER 2 DFIK & i35 Z
ENHMTEENWZ &6, MARIERAEE LT L
TH> . RETERADSIO, BIF 67.5-77.2 wt%, HARKTE
il 5 13 74.6-77.1 wit%e, W HUAKRIZ 73.0-74.0 wt%, <
U CH G AEERIZT743-76.1 wt% T, ASUTIZIT 4 TA/
CNK>1.0D/S— 7L 3 F 2 kMR AR (E5X).
ARHUAE 7 (A/CNK = 1.04-1.11) 1%, Chappell and White
(1974) 12 & 314 4 FAERAA ARG T2k E R L,
O EERIZIZ A T RUSE 4 TRIEKIZT Oy b &3

Mk zmnd g oo, REfERE (A/CNK =1.09-1.23) Tid
2 MSH A T, WHPER (A/CNK = 1.06-1.13) Tid
A3 EBIRA TR T 5.

W OFE RS S & SI0, DEMNIZ££1y, Tio,, ALO;,
Fe,0.* (&8 #Fe,0, & LT/ L 721i), MgO, CaOX& T*
P,Os 280k L, KOW M3 % (56[X). Na,0ld iiHifE
i TTSIO, DM 3 L TEIF—E L0 Ub T Ic i
T3 &R T A, MMOERIZ DV TZ IR A 25 {1
BN E 0. AU O RETTER S ORI iR bR o
RETERES OSCHMEIZIZIEE &2 2 48, Si0, I2/$ 3 Tio,
EALO,D ML Y FOMHZEBDEMIEESZ LS IZRZ,
% 726 USi0, ®IZ 5 W\ TIEK,0 &£ PO, AHRIZ 55 1) 5
REAERAESH TEWEAY 5 5. HEARLE RS SO
D HEHFT 5810, 5 75-78 wt%DHIE & IZITX AT % &
V. R AR ETER S ORBREIPAINIC 71y b &
h, REEREE —HOMKZENL ML Y FERT (H6
X). —7F, ®AESKRIEREIERS & HASERA D
MR Iz 5T T ay b IR3H, &ESio, Mo 2
FORE O HLUE AR Fe,0,%, MgO, CaOl U'P,0 & M U
VNa,0 & KORDOMAER %R L, WATITER S & Lm
T AR AE S D,

RERM 2 A A0 (high-field strength element: HFSE)
TH B2 T 0L D DWER S ITCEDOET 457
KiZmRd. IRz NT, ERBOSEE, zZrEf
BOWDITH L CTIiEHEBESHFIIRD T 2 H—0HUK
FLYREIBKT S, ERATCEMR TIE, Tio, AHE
2SI, BHEROIMIN L THD T3 LY FERLT
WA (M) Z &6, ZrEAE S SIoFAEDHMIC
HUCTHREICWRD T 2EFHERLTWAZLIIAS. K
HERE X Zr ORI TV, Sr, Y, Balk UHED IR,
Rb, Nb XU URDTITEENMT S L v FEmRL, Thid
Zr = 80-120 ppm TR AL, Zr>120 ppm TIFIEIE—7E
DLV Y FERYT. fRTREROMKIE, BN
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A 000 a8 - TEREE, LA E & ko0 B G 1 R O AR
Peraluminous 0 A B L T A & 5, SERORBL O A 2
o P T WCh BT L AR E N BTSSR & =l
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3 A SOREBOBERITER 8 — B E Ak kS 1o,
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65 70 75 80 WChH B BEREMAITHILX NS, HHERANE D

BERTH B0, alkafke LT, mETERS ICHEET
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5K B ES R R "R E 3 F M (A/CNK = e o e s 1= G b 25 B S
AlLO; / [CaO + Na,0 + K,0] E L) -Sio, wt% [X. S 5, ﬁﬁméfﬁfi%ﬂ:?h%nﬂi?@% L’ﬁﬂﬁ%gﬂﬁ
24 TROTZ A THERE DL i3 Chappell and HLB (FHOM) IS DS T, ThTNTHMIZSA S
White (1974) (2365 <. L AL % & LW ARIE WMERITCRAR (B 7-9X) 2 & > Tk b, MR LZLR
fiil ¥+ 0 SCHkfiE 13 Ishihara and Terashima (1977), HJ& I 2 MR A FE O B DR IR EZ 2124 v, Lzt
(2002) &Usu_l[h%} * *EEEI (2012) l:, ﬁﬁjﬁlﬁ%@Y@k T ?iﬁ%‘ﬁiliﬁﬁi& LT*%FQ)TZ@%**)I?%@%?E %ZT_\‘_g_

ﬁ . . N . b
ffil3Nakai and Suzuki (2003) &% U'Ishihara and Chappell E3ICHA BB D0, FEIZIE2 OO ER A

Si02 (Wt%)

(2007) 12k 5.
Fig. 5 Alumina saturation index A/CNK = AL,0, / [CaO + HA® 20 EIRBIGR TR L, T OBIFEA IR R
Na,O + K,0] in molar ratio)-SiO, wt% diagram of CEbLN TS DL Ens.
studied samples, and literature data. Boundary between FAKdE KellR L2 & 512, HAFREREFGIEE
S-type and I-type granites are from Chappell and White R X P AEHAERLTWS, KIRLUZ23008 72
G s and Tt (1977 s Gooy, VAL EMGH AT GHIO REA K T35 5 60
and Yamasaki and Umeda (2012): Busetsu Granite: Nakai O, HEREEE U TR 3 & oy, K
and Suzuki (2003), and Ishihara and Chappell (2007). GHY ORI G BEREPIL T 5 GE2X). 28T
JRAEERRIZ BN TR, Iy OMBIZZ hZEho 7
U — 7 THRRHBRIZ R L 2 2 00, —HTIdMk 3 Z
WEuD L EHE 25 (GB8X¥a). Z D5 % — »idIshihara FEE > TS (EE6M). Ln->T, HAREARE R
and Chappell (2007) 12 & % i sk O RAERE D 7 h HWHERZHEThOERNTOEMEEEZET S &
LX< 5. mARTERE ORI RICR S 4 — Vi IS DERE SRR L AWBEEICHWT, KT
IV FI4 FD1040f5DOLuA 5, 20-100 528 DLaF M T % 2 EARTERS TH 2 2 2 WA CHIET 5D
T, La/Yby = L.O-93RED 7 7 » Mg — v % BWEETH D, AEREZELEARIF IS TEHEL
N EE IS, HEBEAERE NS, Zonss - V. RITEER (B T2 OB ABBROBEIZE VLT,
Ishihara and Chappell (2007) {2 & 2 ABIERAD ZTh & EERARED ST 5 & HEH & 5 5RO AFAE A AR L

kBT 3. —F, FHESMMEOREHETCE 2 -V D—oLkBH, Z5L-ERITEEREOREREHE X
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Fig. 6 Harker diagrams of studied samples and literature data. Data sources are same as those in the Fig. 5.
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DEMETEEAETH AL BlAIE, HaKlak
We), ER & EHRARE OBIRIZESEE ORI HED <
ZENEETH B, BBAA, HERLESHAONAIZH
FrORGICkAS LS, MEHRATICH T 3B TOR
B 2 D W BHIX Sy OERE T L RS
20 TIEA. UL, RIFEORBRIE, BARLHET
IZB BB TRIBAIET 5 Z L 238 LVl
IZDWC, EEMEICEM A Z DI A I R %
52185 ZRL T3,

5. 2 REERAERUVEAREESDHIKEZIIFRE
ZDRE

FRERHh T RS I, TR EB—EUE S O KER T A 6 TR
BENZ EEH D, AETRE BV 2 & D Huk
D—D2TdH 5 (LK, 2012b). FHW A IZ4E FRAL
PRUR, SREMRRILZ U CEROBREHE, 2hEFho
FHEOBRIZE & o> TROERE TR INICITbh T
7. L LAaWE, B 200, HmlliEss
DEEMBER SR A ORI hETITETLE
iR EBX A TOEN, 22T, ShES SR
& &z, BEERS RO ARIER S ORI R o 4
BRAZBEY 2 MERLE R & 72 ORINZ DWW, TS
TERNIC i 5.

5. 2. 1 HEfERA

REERA T A1 2B 5AS1%2/RL, 73
F2GE L TAZN# G0 LRIV RD I AH%E
G M 57, Chappell and White (1974) 12 & %
SH A TIEREIZIX 7y Eh B LRI & T 5 (Ishihara
and Chappell, 2007). % ®—J} T, Ishihara and Chappell
(2007) 12, TAAVHIZOWTIRE L AIZ A Sk

MEEZR SRR EZE DI L 2L T 5.

Nakai and Suzuki (2003) 1, 2#8"074510.5-12.5%0 % 7
4" (Ishihara and Matsushita, 2002) Z £ R E€) 75+ A b
DE*SH3-5.7 e V-6.0%0 % 73" (Ishihara and Sasaki, 2002)
Zehn, g0 RETER S 2R EHERE 4R &
THEIR~YII~VICHRLAZEEZ . L LAaMRS, Nakai
and Suzuki (2003) ZS[EIFFIZHERG L Ty 5 K512, ¥Se/Sr
RN AR AEL 0.7096 £ 0.0002-0.7097 % 0.0001 (Shibata
and Ishihara, 1979 ; I, 1982) #/R8 L, H &0 i 5 fH
Kigotho x 2 7L 3 F ZAEREFHDETH 5 0.7078-

0.7095 (FR=EZ /N L 5 Kagami, 1973) & k& <IidEH T,

ERAIE U 729 B 2SO SrRIN AR R (1 212, ¥Sr/*Sry,
va = 0.7154 =% 0.00001-0.7200 = 0.00001 ; Al & - i %
E, 1995) LD & FH LKW, ZDZ &H 56, Nakajima
(1996) 1%, 78—=7 L I F 2{ERBFHORIK E LT, *4
T 3 F ZERE 7 7 AN OTREE S R O3 VA Rl
AU OBES- ORISR 2 A AT B ATHEME A FahE L
T3, YLaryOU-PEROMGE 2 513, KEifeEHS

PR OERE AR E RS ISR U 22 L IR & h B4R
ROMFEAE GOV TV PFETE T LN EREhTn
% (Takatsuka et al., 2018). Nakai and Suzuki (2003) i, [¥
Ik o> EEITE R SR R BB R DO, PR
BEERNE, PRAZEERERE Y UTERE, 2L T
MR 22 RERZERHER DI G D 4 D DEMEIZX sy Eh b
e g, BEMMEENGEE AZRERE Y U(E
Ea & ORIZH T 2 LR ER OB WA H 5 Z & %
L, Zho %% 55 H2Rb/Sckk f OREE/Ze LD
HBHi3208 L XZThLE0RL 3~ s ~IZh¥k

L, WEIIRREORLIH —-OAREE L~ ~IZ
BHXLU/z&# 272, —7, Ishihara and Chappell (2007) I,
fi i e 35 > B EHIAE e 45 D E A B M 2 BT L, Rb/Sr
HRMETTRAROE NI E LTHA - EBEF O~
VAANL Ry aDTF 4T 7Ly Yyl TH— - L—
TAYVMIESTHELREEZ T,

A7 i oo BE TG i 5 O &5 bk, § Tl
ATz &5 12 [ I sk o0 B ETE R S O MUK HEIPHIN T &
D, 1HERZXET—TALIFALGHERETTEL S
12, %< A'Chappell and White (1974) 12 & 5S4 14 T{tiw
AHOMKAETRT CGESKIKRUE ). RETERAOME
B HRIE, 2 L) OFIFITR/ S — v Isk - TR
BOU SN, FichAm LEUREER LEILRDOLT
HB5Sm/Ybaid1.5-7.0Tdh % (1K), EAHLFILHRIEL,
HEEBAL MOFIHIZELWTIZEL AR YLD
VIR R E NS Z SN TS (A, Arth,
1976 ; Irving and Frey, 1978 ; Mahood and Hildreth, 1983).
REERMEI I ALE2ELI LD D, FROMEN
T AL D R i sk O R B R EEREE v U ERIE IS B
WTREZRICEEND Z AW N T 5 (Nakai and
Suzuki, 2003). SiO,1Zx+F % Sm/Yboolt (58 10[Xla) £, 47
Uz kZ2 W OO, KFEMIZIESIo, nHEFIcO>h Tk
kA, T4abb, HMEEL Iz O g LIS
MUTHEALHICI OB T 2EmERL TV 5 LR
WuRETHh 5. —JF, Zrlli ¥ 5Sm/Ybylbid, Zrduk
AT L THE2ITHEMNT % EE10Xb). #ihbdL7zk>
IZZIRTiE BHFEMICEAS L, 2o, RS ICEDTIO, I
Si0, BNk > THA T 5 (Be—TK). ThesnZ &
25, SiONZH T % Sm/Yblb (5 10[Xa) 1255 % b L
VIOREREZIEIR2T EDOEOTH BHRENED S B
EOD, S Ly, VLaroSMRhEEITHIC
W 2EAGTITEOMBOFEAKINTIZ AN &Ik
WMo THB. LEN-T, ZOMEENZX L AHED55
IZHERKTZEDEEbLNS.

Ak O R ETEH AL, HREXENE 00, &
BB AR RO R DIE & A 813 A
WP LY FERLTOWS GERRUEIR). L v
FOFRMAHEL <, KRELAFBHIRAD 5N DZDIF, Hik
IZE->THZERTWNEINEA A VEREOKRE EAEHE
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Fig. 7 Trace element (ppm)-Zr (ppm) diagrams of studied samples. Symbols are same as those in the Fig. 6.
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Fig. 8

CI chondrite-normalized rare earth element patterns of studied samples and literature values. (a) Busetsu granite and

literature values, (b) Biotite granite and literature values for Naegi-type Granite, (c) Higashigata Eastern Mass, (d)
Higashigata Western Mass. Gray field in panels (c) and (d) corresponds compositional range of studied samples in
panels (a) and (b), respectively. Normalization values for CI chondrite are from Sun and McDonough (1989).

JC % (large ion lithophile elements : LILEs) T& % Rb& Ba
TH5EETR). LEi->T, SioRzrgf % o
L T2561E, HUBREOKE < B 5 5HMNRE
LT3 LW RKTAEETEIH S 00D, L
VP &AL & S ZEHIEERR] X k. Nakai and Suzuki
(2003) 1= & % g HblR o fUEIE RS O AR IS, R
BEfERPOfE M & B REREREE v VB S & OfIZD
T2 AR ZAUEA O EED 5B 28, Ktk
ORHEfERAGE ZTh o OMKHEHEHEHE D, »D, HE
TLHNE — VR TIERIE AT TH 5 (BHSIX M
VEIX) T &n b, MEILHRILAKE S Rk 5404 £
Nt DOAREE LRGSR, WMEITEMKOKEZ S EL LY
B (EER) ORI, Z L TE2h 5 OFRE OIS &0,
LILEZRITIE S IFEFA TR BN D L@RE 5.
REAERE DL L) DMBEILR/SZ — B EL A4

DA KEEN TS ETEL, D EdBEA-E
BORRIZEWT, REERGEBRLERE~Y S~
L AAPEH TR AFEEIZ S— 7L 3+ 22k T
$ 572133 TdH 5. Ishihara and Chappell (2007) i, T&B
MFRIZE A L 7288V E ~ 7'~ BHER B S FHO BT & 72
D, FEMBTOBABERIZLD X2 TV IF A 024

T IERREED, 2 U THEt@ ToFSEmIz & R
HfERAE PR SNz E L. Z0EZIE, <A hH
DRBOGHEFRBTH D, FL L EOASIREE -

T RN R L OG5S (Ishihara and Matsushita, 2002 ;

Ishihara and Sasaki, 2002) & »bH¥TH L 5 &, HKHifE
s~ 7~ IZRBERE OSBRI LD BRIz L

BABDONENTHS. LrL, ZITRHEE LSO,
TR R O Srialfi it 23 IRETE RS 0 2 DD FHE A
DAZTNIFANEA I)MEREHEIRES RED
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Fig. 9 N-MORB-normalized trace element patterns of studied samples. (a) Busetsu granite and literature values, (b) Biotite
granite and literature values for Naegi-type Granite, (c) Higashigata Eastern Mass, (d) Higashigata Western Mass.
Gray field in panels (c) and (d) corresponds compositional range of studied samples in panels (a) and (b), respectively.
Normalization values for N-MORB, and element orders are from Sun and McDonough (1989).

FTh3d. ZOZLIZONT, DTICHMaiEs ¢ &
KRGS 5.

REHERE 2REZRAIERT, AU DOSrEaE.
KWz IR O REERMEDORAEER%ZETH D, 20D
RN AR ARG 23 H A RS ORI S IRE L, 1RIF
EIRFHNCAEE L, R EEHEL Th 3 IRITER
H (X 2T I3 2FERE) OSrRNRIAEME & OSra A
HEL LICHMARAICK 2SraH & & Selal i AwIE
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Ishihara (1979) {2 & 2 BEAE 5 DOSrIRINL AP AE T &
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THRB O % £ AHH IE) PR ISR A A L+ OIFRIRL
HHPRE NS 2D121F, 70-90 winD PRI A
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FRVEELE A HLIT DG ER A L P OWZE LT Ak

LAz, LA, BERINERE AL N (X2 T IS
ZLERA) NOIBZE B IR O 5 5w A L b oL
(Nakajima, 1996) % /RUE4 5. H37AR 2 L b (W14 A
L) ORBEFERSCEMR A RET 2 DI H L W20,
ZZ i, EloREIZHE L 22N E 2L b (*
A7) 3 F Z{ERAE AL b 2 AST = 1.01) 12, JREZRS
(ASI = 1.60) AL =7 — 2 & kRat§ 5 &, ASIA
IN=TNIF A -SEAT{EMETH S 11 %50A 5728
12, REERUE F 21 wild LR 2 BB H B (5F
1HXb). 2O —2I22WT, SrégA R E L TNakajima
et al. (2004) 12 & 2 FrRREHE O AR L, Lidk
[k D WAL Z R A R CSrlrfi kb 2 WAE S 5 &, SrlFl
PAPIAAGIL0.71461 & & 0, RETER O SRR A
HAETH % 0.70931-0.71074 (Shibata and Ishihara, 1979 D
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BE@MAL P DEEGONThOr — 22k W T, Hid
BRGEIRIC W CdStf R b & v 7 < fE (ASD &
DOENCTFEBEL, HHBRBETHEILERL TS
ZDOXIEEANT I, Ax2 T3 F AfEREHEE
IE[R U SrlRIf Ak kb & & DYRBEZ I A AL L NEiTER &
v v DERICBG- L=, &5 WIEARIZTREE RS
DA IR LT REER S (v 27 ~) DSR2,
M ZBAUND A S Z XL TA LTI F RS
HEMBREIIWE I NZrONThr 2 BET S Lk
V. FHRER T VTV o ZOPRBERBE O SR A L
i, WEEMICRESAITDOATOH S DI TIEAEVS, Zh
FTICA LTI ZEREH L TR USRI kb %
EOLDIIWME SN THE ST, MFEOIEITITMEY D
. 7=72L, AR, R R O R ITERE 1
FE—=F354 MZBWT, 77524 &0 7=SRf &
DT & D H—DBEERNTEE < ORI AYIAED
e 2 & I (Tsuboi and Asahara, 2009 ; Tsuboi, 2005),
BERITERE A 6132 ¥St/*StT = 0.7093-0.7096 DRI St
RIS RS & FLTUy B (Tsuboi, 2005). L7=4%5
T, REEREOSITRMNALEIAVIEE & > ThD, &
DPRBEZEBEITIME S TAET 2 ATREME S & 5.

—H T, StRfifRIE, SRS T TR &R
LD BRIIWE NG S Z L PREA RIS
NHMHE N> T3 (Bl Z1X, Spooner et al., 1977 ;
Berndt et al., 1988 ; Slejko et al., 2004). L7243 >7T,
ROIEAET B iRt T T, SriRfiRIZE S I
RIS L, 2D, ZOHREICTE, SrZ2DEDODOKE)
AEBFLEREE LEVWI &AL, WikEN LR
RUZ K 5T, HMRBEAHE LD 8E,ICKEAEE
DSt ZE D U 2= TR 5 5.

ZO & mfiAOB GO REM I, RETERS O FER
BIREOBR, S ERBEE NS, T TITBRELI I,
Ishihara and Chappell (2007) &, BEIfERE IZASIORE M
72 5 1342 Chappell and White (1974) 12k 584 4 F1Efd
HOWRKAEEDIZEED ST, Na,0RK0DGHE/
B ZSsa A THERAE & D &<, 144 TIERAE DR
EEOLBNRTWS, —f%IZ, ERSICRIZENT, Na
A X VHREBRE AL TR SOBEIEEZRL, K0
TKA XV, X5IZCalk A & ¥V Z DIEIZHEL (Bl A
I¥, Morgavi e al., 2013). HEMIE 2L b &HiA L1301
GPa F CoE& iM% 4K L T\ 5 (Thomas et al., 2000)
ZEMS, ZTheDA 4 VIFBEHICHAHBABE T
by, SiOMUHERNBES L MEE S DAL MIRT,
WRH (B B2 VIEWmERSIZED AL P ) TR 5I0E
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PRNRERE L HRER T VT Ly o ZDOPER SRR SR AL b & ORAGHEBREOBERNEEEIZX S
TBERIRE OFLIERIC & 2R L. (2) FEBFRREEIROT AR A L+ EFERNEREE L 72 2L+ L DR
FI2k D, SriREE &St Y EME ORI R, JeB FIRE IR OSSR A L+ OSrRIFIAIIR, Nakajima ef al. (2004)
12 & BB A OO0 0.71652 & FVy,  SrérA BIEAHEMIRORETERE OSrEA RO R KM (425 ppm)
AR L 2. PRIITERAE OSIEIRLR LK OSr& A BIE, Tsuboi (2005) 12 & 2 Type ISMHOFEHMHE LT, ZhFh
0.70965 X 1244 ppm & FV 72, 'L — TR L - RE{ERS O SriAlfz AR L D fEPHIL, Shibata and Ishihara (1979) 12 & % %
AP DIE %, Takatsuka e al. (2018) #2% 1270 Ma THAAMHIE Lk 72, (b) PRENTERS 2B L 72 2L Mk B
BRIREDFILIERIZ L 5 Sio, &A & (wt%) & 7L I FFIF1E (ASI: A/ICNK = ALO,/[CaO + Na,0 + K,0], EILLk) DB
. FRNITERE QMBI Tsuboi (2005) 12 & % Type IEMHD V-l %, Je/E v kS DM IE Nakajima ef al. (2004) 12 &
BYCE A DIEOTFE A v 72, fiftiZChappell and White (1974) 12 & 5S4 4 FIElE S 18 4 THERE & DR,

Result of mixing calculation between Inagawa Granitic melt and partial melt of pelitic gneiss in the Ryoke Metamorphic Complex,
and compositional variation with assimilation of pelitic gneiss by Inagawa Granite melt. (a) Relationship between Sr content (ppm)
and Sr initial isotopic ratio for simple mixing between partial melt of pelitic gneiss and Inagawa Granitic melt. Sr isotopic ratio of
pelitic gneiss (0.71652) was after Nakajima ef al. (2004: averaged value). Sr content of the partial melt was assumed as the highest
value of Busetsu Granite (425 ppm) in the study area. Sr content (244 ppm) and Sr isotopic ratio (0.70965) of Inagawa Granite
were averaged value of the Type I litho-facies by Tsuboi (2005). Gray-colored area denotes range of Sr initial isotopic ratio (corrected
to 70 Ma; Takatsuka et al., 2018) reported by Shibata and Ishihara (1979). (b) Relationship between SiO, content (wt%) and
alumina saturation index (ASI: A/CNK = Al,O4/[CaO + Na,O + K,O], in molar ratio) in assimilation of pelitic gneiss by Inagawa
Granitic melt. Composition of the Inagawa Granitic melt was averaged value of the Type I litho-facies by Tsuboi (2005), and
composition of pelitic gneiss was averaged value of that in Nakajima ef al. (2004). Black broken line denotes boundary between
S-type Granite and I-type Granite proposed by Chappell and White (1974).
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WREEIM AR Z AR, RETERE T O
WSS BRI, BERER S E R AV LR
ERHARAEREE, SRk S h, &TI2 4 TEME
1258 & 5 (Bl A2 1L, TIshihara and Chappell, 2007). L
722 5T, RETEREIZH T 3Na,0RK0&H RDOF; R
PEGZ, [RIBEFHACTEE) L 22 R 014 4 FIERE D 6
3725 Eh/zNaf & ¥V RKA X VIZHE A FRK S EKEITE
a7 2T Z8Ic&k->THECREEELBRZ &
MNTES. ZLT, ZOBRIT, MELAHEZHRIZ K 5 SHlHE
PR O WZ & [FAFREICHATRE T H 5. WFHIZL T,
ERDIRFOREED 7201212, HERNTO LD 2 < DR
BoSrRf A LOREI A BETHZ L EL 5N 5.

5. 2. 2 BAE{EEA

HIE2 (2010) (3, TEAERR SRS 5 483 B D 4%
TR T 21T\, Ehicik e & b TERD
B &2 DONMBRREHL»MIC L. Zhitk s &,
TEAERE AR, BEROBIIC AT 5 AERNEERE
s, HOEICamT 2 BEREME, ZLTEALD
RN A3 2 5@ A A RERERE 2 DMK S h b
PR L X5 BEIES, 2010). T OEMZEAL
IZXHB LT, Lk & Spoifox 2 70 3+
255 BB OIS— 7 I F 2IELT B, HEIEH
(2010) 1Z, AHAFPOE2 5 HEHIC & ToOEE LM
BRZEALIE, BEATH BRI Y 2 TR L
VT L ADERIVER AL b EOREAEHICE > TED
=AM A RIE L DD G, 3EMHDSIO, B HLK HE
WAELE S Z LI, ThEhOEHENH 42 DH~ 7~
ik U, [EHHAICEA L ZZaTREME S e T an el
NTW3. X512, Yuguchi et al. (2013) T, ZTHh 5D
EAHIZ OO T OSHARAR O BE 270, Eikake L
TREA OSSR HEREE SH & O [Eb 2 B L 1E T (AFC) 12
o T2 OEMERAFH S h, HERRZE OB VASI
L OAMIZEL TiE, BAOBRORESORHLIEH O
BARE T T B &bz,

AW ZE M D T ARTUAE e 45 T OV 5 P4 45 1R D M Bk AL
FWEBUIE, (1) ASIZS—T L 2 F 2T, KESH
Chappell and White (1974) 12X 312 4 FIEREIZIX S &
haeldic, #sa 4 TEREDMk+*e>Z &, (2)
SE RS - BRI A Z 2 hSi0, £ ZrZxf LT
SrERUBHRR b LY R AR AWZ E, ZLTC (3) BHE
BEuEREARTIET S5 v Mo LEITR V2 —
VERTZE, ThHEHESKFHEIX). HsREVFEE
RN I3 HEME X %8 B 72010 R L Thng, HIE
22(2010) 12 &k B, TIETERG S RO 483 50RO 43 Al & 4
fRe LTkl (1) RO Q) Mok smRd. 22T,
HflZZr& L I N T VIl Bl Eh B ILETH B
(Bl 72 1E, Bau, 1996) A%, 7RIS HBWT, Zrk HAZRH
TERAE TIZR OB A RT OIS L, HABTERA Tl

TSR EV. ZOZEIX, HEHRHES AR~
I EDOVILI VDGR, MBZEDY LTy Dff
FERUADOERIZ L 5T, ZrRiZx L IRz v
PE—LENTNWBEIZLERLTOS, 512, HARR
FERa £ 13510, DB 3 ETHERS & D 23EA I/
WIZEDHS T, MEILRRERV S —DIX6D%
ARAVERGE LD B RZFOEETR-EIX) . HARRAER
BTIE, ASIN L1 LL EDSZ 4 FiEiEERIKAE DB D
BHHIZEMbET, HEFILR X —VIZkIT2EA
THIUCEOMBRIFE I aWZ &2 5, REHEME~
v &L ARESN - AT BB S 5
REEIObNS. ThoDZ liF, AZTLIFAND
IS=T NI F ZETOERAMIEE S DL L 22k o
INBRE = 7Ny F RO ODPFIEL 22N S kD B,
SR BATIC & o THARBIERS ~ 7~ DMK A HZE
SN, ZOREIHIERCHEIE, &5 WIidilHc k> T2
BBHZEHERLTOBEEDEMIRENS. — ORI
BVASIZRY Z e 5T 5 &, fHREK T Y TV Y
2 ADERICE T OB AL &ML L2 &1
& o THATER A OMKINE 5D ENECZEE LS
DOREHNTH 5. WATITER S I TARWFEHIRIC BT
R 2 NE R E LTREL, Ak & L TId AR E R
EAMBOMEICMNET S, Lz -T, ZhTho
ARTHIIES (2010) R Yuguchi ef al. (2013) TR E i /z,
T AE RS R ETB D E O ASTE & DA L kD 7 1
Y ARAEHBEIZE L TR EDEEZENS.

BINED (2010) 12 & B &, LEfERa AR iR
FETBHREREREITAZTLIF XA EMKE RO,
Ishihara and Chappell (2007) %, BARBISERES % &L dhE
M fERAIL A TIEASHDO M 28, s &
Jbictr iy THARINCHERBE L 20, 2 OREISAS L
fEFHE WS &0 S EEMEOHEEZ KL= DTH 5
EFHEL 72, Yuguchi et al. (2013)12& 5 &, LifERS
IZB W TR & REE OREE O/ X ORI O SR (4714 il
12 YSr/*°Sr = 0.70894 £ 0.00001 TH 1, Z OfEiE A HE
FREZRAD A 8 T 3 F ZJERAETHD 0.7078-0.7095 (G
ZFNEEL ; Kagami, 1973) OHIFHANTH 5. ZDZ &
25, EEWEARIHE TREL BE STV LRE
2w, EREAL FOBSBEHICBOTE, BEHoO
WP T O fERE RO AR =F 1 VAR
AREERAEIZY 7 b L, BROIERIZE L) HICE
AN b BNRE L 5 5 (Gualda and Ghiorso, 2013). &
512, ZDZ &, AN TTHEKTERETDH 5 7=
B, [KNETOY 7 vORELFRMOKREE 2567, L
7o 5T, RISEFEWE LR A TR > Tz
ELTE, EBAERETA U 2 HHBOIR 2 13Si0, =IZBY
U T ER BB O I 505 S B IR & h, oK
ELIRREOEVWEHEESNS., T2 EPEKRTH S
728, KEIOXIZIZAR LTV, BIE (2010) 12
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&35, TE{EREARD 483 3B D s TR AL /LR 5y
MrisiE, LUEfERA IR 5Si0, 54 21 71-80 wt%
AL, ZOMBHEHIZ, sS4 SERSETH 2
HiAE R A DML I & 121X 7 % (Ishihara and Chappell,
2007). L7=2-7T, EEWEDOENEIDE, ZThbD
v 7" OFEEAER R R D 23K R 25 M P O 22
6L 0EEZILNS.

6. £&O

5553 D 1 HUE XINET W | dthidsk oD iy B2 I RS o B 4t
WIZBEWT, ZhETHMBE->ZDEREh Tk
2o 72HVERI 4 km, FEAERY3.5 kmDTERA SHO 546 %
S 2T L7z, ZOfERAEHI, HER%EE S H =R
PSR O & P & CRAETER B R IC = 2 D,
FUIRETER SIS, TIREAREER SIS s, T
nbhb, REHERSIE, Si0, KU ZrZ i U T Huisg it e
BN LY FERTREERST - MER K ETRL,
EATHCRICHEB LA EBADDa Y F o4 kL
HmIMTLR/ S4 -V TRMO T o h 5. —7F, MARHE
e A A 12 B Si0, B U Zei2 i U C sy ik L 7z
ERFERS - MERHE AR L, EuDHF L ARE L
R &Ltk LTT7 9y MOEWRE TGRSy — Vv %
A REERMEEHIZZ L AT I FREMELIMU ED
IS=T NI F MK AR, REHEERED s~
No XL AL L= ENRBEINS. HATTERH
B, TAIFENELRAZTLIFZAAE 118 EE
THET AL L3I, WMERSITEOMMNESE KEWT
e, REEOERIEAE OEILIERAA AR EIZEEL T
W3 ZEAREINDG, HATTERE OE~ 7~ I394E
BN A 2 73 F 2T, O D ER O X 2
TOU I F AfER A E BB 2R EE ISk L T B
2, ZTORAENHBO L DERIBTH > 72720124k L
TSIOIEHOHE A HES L 7= REEN & 5.

B RFHROMERIE, BEEEXN T e 2 b 5HSO
13 XN [ A | stk o0 B A 22 1 BEE L 72, 2017411
AL TORPIZHE STV E, FAXICH 72T, FiF
TR ) SRR AR A PR My OV RIS B 5 T U {58
H%EK > TV, LA-ICP-MSZHHHZEE L Tld—F, 2
RIEY ¥ —F7 > 28 2 b (Y1) O L PR (LE
KRB A R B 2 IR OB ) & THW 7=, 3
EREMS XIMERR S & 72 > THE,  HUBES R ZE ] oo B
BRITER P OMWEX T — 24 2 FHETHE, 2FIC&8TC
THW 2, VR B ZEERr o M F 4 B RIC K 5 T8k
Eaot L OCHYRERZBORE GGG - KL%
) O ZHRREIC X D ARIERIRICEGE S h . DLED
J5 % K OB RAEREBIIC D U TR L 1P 5.
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