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Adakitic Signatures of the Jindong Granitoids
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The eastern extension of the Cordilleran-type orogenic belt continues from southeastern China to the Chukot Peninsula
through the Korean Peninsula. The Gyeongsang basin, located in the southeastern part of the Korean Peninsula and the
Inner Zone of southwest Japan are characterized by extensive distribution of Cretaceous to Tertiary I-type calc-alkaline
series of intrusive rocks. These intrusive rocks are possibly the result of intensive magmatism which occurred in response
1o the subduction of the Izanagi Plate beneath the northeastern part of the Eurasian Plate. The Jindong granitoids within
the Gyeongsang basin are reported to be adakites, whose signatures are high SiO,, Al,Os, Sr, Sr/Y, La/Yb and, low Y and
Yb contents. The major and trace element contents of the Jindong granitoids fall well within the adakitic field, whereas
other Cretaceous granites in the same basin are plotted in the island arc ADR area in discrimination diagrams. Chondrite
normalized REE patterns show generally enriced LREEs ((La/Yb)c=3.6-13.8) and slight negative to flat Eu anomalies.
The mean Rb-Sr whole rock isotopic age of the Jindong granitoids is 114.6+ 9.1 Ma with an initial Sr isotope ratio of
0.70457. These values suggest that the magma has mantle signature and intruded into the area during Early Cretaceous.
The Jindong granitoids have similar paleogeographical locations, paleotectonic environments and intrusion ages to those of
the Shiraishino granodiorites of Kyushu Island and the Tamba granitoids of San’yo belt located on southwestern Japanese
arc.

Key words : Adakite, Cretaceous granite, Gyeongsang Basin, Jindong granitoids
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ADR(Island Arc ADR) 994 22Xk Ax s 7EHY AF3ddFE oltlol Wi dAlEd. A%s
7Aoo BEFAL HHe AJEFALT a0 [(La/Yb)c=3.6~13.8] LERITE. Rb-Sr AYAE 114.6+9.1Ma
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e YERo] AARR9l R o] Al =
= ga-olM it "4/‘10} ZF3(Chukot) RI=E sle
FAdelA AlA8dlel 231 ZE @R (Cordilleran-type)
e & SR EA [1F da-dzE] Alge
Wokrlofa #3710 AAAM AT SALFRIE FHE
shAl 223l 9o (Jin, 1980; Kagami ef al., 1992;
Nakajima, 1994; Cheong et al., 2002), ©]59] A<
2 o]A}7] (Izanagiydel Y= B o] A=
oz AztAcHlee ef al, 1987; Cheong et al.,
2002; Choi et al., 2005; Oh, 2006). YE-2 53]
Fgo] gkEH oF 15Ma o|Hdll= Feprlot tissd &
Axlo] ey Ao Z AzhEw (Otofuji and Matsuda,
1984; Otofuji ef al., 1985), Z3AEA W We}r] A3
7] 3R] e Al B SeA 5L dE
A g7eke] 543 & dXEci(Cheong et al,
1998). £ At AR gA Rl s Wt
7] AFIILFHE R 71E] d7E LR Ay
B F<(Kyushu) X953 AEQWE (San'yo belt)e] et
7] sptesel vwale AglekE 54 ¢ Atz
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(Wee ¢t al., 2006)2 Rsld 16709 AB s 5
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oF MoglﬂioL 2 digely) dAE Baokde 1
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T Zof BEsl= 9= Lee(1987)0 o3l g73HE%
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Fig. 1. Simplified Geological map (modified from Park et al.,
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Table 1. Whole-rock major (in wt.%), trace (in ppm) element and caculated normative mineral composition of Jindong

granitoids.
Sample  JD-3 JD-4 JD-10 JD-11 JD-12 JD-13 JD-16 JD-17 JD-19 JD-21 JD-23 JD-24 JD-24 JD-26 JD-27 JD-28
SiO, 64.19 57.95 6490 65.02 63.58 5529 57.79 45.31 49.46 58.88 60.96 55.07 60.61 64.03 4426 61.36
TiO, 0.520 0.556 0.469 0.421 0.465 0.741 0.713 0.854 1.101 0.670 0.451 0.798 0.644 0.484 1.077 0.591
ALO; 1633 1857 16.57 1574 16.86 18.05 17.56 21.42 19.51 17.87 17.6 18.67 17.36 16.43 21.72 1747
Fe,04 088 212 120 117 088 3.12 199 411 358 041 234 149 1.10 0.71 463 262
FeO 286 465 279 331 413 502 523 6.87 676 638 427 6.63 531 440 752 233
MnO 0.027 0.078 0.043 0.037 0.075 0.075 0.068 0.182 0.186 0.104 0.034 0.026 0.023 0.100 0.187 0.135
MgO 172 244 113 142 172 343 294 673 503 249 1.73 3.62 262 173 6.15 213
CaO 499 578 389 398 483 622 573 11.16 940 597 492 481 484 449 115 505
P,0; 0.13 030 0.1 0.13 017 0.13 018 0.02 026 019 022 021 022 0.17 030 023
Na,O 358 445 395 341 382 4.04 382 156 334 378 3.78 351 338 372 1.64 509
K,0O 3.08 082 362 270 199 178 227 0.5 019 138 190 297 200 219 007 0.67
LOI 098 160 073 1.03 098 149 085 0.75 042 1.01 051 14 129 0.86 <0.01 1.62
Total 99.29 9930 99.40 98.37 99.49 99.39 99.14 99.11 99.23 99.13 98.71 99.20 99.40 99.31 99.04 99.30
Ba 633 239 1123 648 532 310 424 63 176 365 457 467 424 506 70 252
Rb 64 26 57 66 54 70 72 7 3 42 60 120 86 58 4 24
Sr 416 627 529 395 488 447 515 578 562 500 S70 491 507 428 674 532
Y 28.5 19.1 16 213 191 229 20.1 63 205 225 173 14 253 238 94 246
Zr 187 118 142 135 129 94 100 14 71 110 102 100 157 159 9 129
Nb 56 38 48 47 42 29 31 04 25 34 36 31 41 48 04 54
Th 10,70 225 843 906 585 3.19 420 024 031 544 444 374 474 770 0.19 525
U 277 057 253 209 126 130 121 009 011 143 128 128 1.58 1.64 007 137
Pb <3 16 6 4 7 60 73 3 <3 5 4 <3 8 10 <3 12
Zn 13 16 16 20 29 28 23 56 69 28 27 27 19 50 91 54
Ga 17 20 15 15 16 18 17 21 19 17 18 19 18 17 20 19
Ge 14 15 1.4 1.6 1.5 1.7 1.6 13 14 15 15 18 13 16 14 1.7
Cu 2 11 5 9 17 49 6 6 11 4 6 100 99 92 16 1
Ni 7 8 3 5 6 7 7 15 17 5 4 13 8 8 20 8
\' 79 73 58 54 57 164 118 303 225 102 46 143 97 61 292 70
Cr 40 24 51 56 48 23 26 19 29 26 30 24 42 47 40 35
Hf 5 30 39 39 35 26 28 04 17 33 29 27 40 43 03 35
Cs .1 1.0 1.4 1.4 1.7 28 27 1.8 07 23 40 74 49 19 08 06
Sc 13 11 7 8 9 22 16 25 29 14 8 19 14 10 23 9
Co 5 13 6 10 8 12 12 29 24 13 9 21 19 9 33 6
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Sample TD-3 1D-4 JD-10 JD-11 JD-12 JD-13 JD-16 JD-17 ID-19 JD-21 JD-23 JD-24 JD-24 JD-26 JD-27 JD-28
La 371 192 149 221 199 222 157 345 108 169 166 226 299 233 596 162
Ce 66.1 408 280 427 40.1 422 336 677 242 363 349 422 557 473 132 388
Pr 740 532 347 508 503 520 450 089 351 478 460 520 649 584 191 548
Nd 256 21.5 122 180 183 192 179 435 153 191 17.6 198 239 220 856 214
Sm 497 482 230 333 345 444 419 139 412 442 390 430 441 412 243 444
Eu 1.07 130 073 0914 107 1.06 1.09 0692 145 121 116 107 137 110 102 125
Gd 447 361 225 336 332 352 351 089 3.8% 395 3.13 348 4.17 386 2.05 3.69
Tb 0.73 057 037 059 055 062 061 016 064 067 051 052 069 063 030 0.60
Dy 427 333 223 325 3.10 370 352 105 386 391 285 269 4.10 369 1.82 3.61
Ho 0.89 065 048 068 064 076 072 022 077 0783 058 051 0.84 076 035 0.71
Er 275 198 152 217 199 240 222 066 225 238 1.71 140 259 240 1.04 214
Tm 0.413 0299 024 0341 0303 0372 0326 0.099 0.325 0.355 0.265 0.204 0.389 0.383 0.15 0.325
Yb 263 189 158 222 198 241 207 068 209 231 1.74 134 239 254 095 212
Lu 0443 0311 0.253 0355 0314 0377 0326 0.116 0.320 0.373 0.287 0.239 0.370 0.393 0.147 0.343

Molecular
Norms

Quartz  19.28 12.09 17.99 2428 2044 513 933 - 0.06 14.15 17.78 5.61 1856 2142 - 15.16

Corundum - 043 - 020 003 - - - - - 064 106 097 0.13 - -
Orthoclase 19.78 546 2305 17.53 1287 1197 1504 104 129 9.10 12,51 1993 1324 14.15 049 441

Albite  32.19 41.39 35.14 30.99 34.50 37.99 3543 1535 32.21 34.99 34.74 32.94 31.22 33.62 16.10 46.71

Anorthite  19.58 27.85 16.77 19.31 23.20 27.27 24.98 56.20 40.79 28.74 23.70 23.73 23.44 21.52 56.79 23.46

Diopside  3.06 - 121 - - 299 228 3.5 529 047 - - - - 2.56 0.51

Hypersthene 432 9.75 4.10 582 681 1141 9.89 1633 1572 9.60 7.97 1321 971 6.96 13.13 735

Olivine - - - - - - - 388 - - - - - - 569 -

Magnetite 095 176 099 1.14 128 212 1.87 298 277 180 1.69 215 168 131 330 1.24

Ilmenite 058 0.64 052 047 053 087 081 103 131 077 051 093 073 054 131 0.66

Apatite 026 063 022 026 034 027 037 004 056 039 045 043 045 034 065 048

et al, 20060)2 F3sIA AMgEIHTE FA EEAEE
7o) BAF Ad, FAEALY 23 SAE 5% W
tlo]w Tb, Tm, Lu(<10%)S AL)sk thiiol mjw
Ua 2 FERAA 23 e 6% PIVEOE e
st 7] whgE AAHER] el wielr] shrbsel ol
3 A3k B ARES AxRs)Gon, dE A
W) F4r A9 eltglolE el s PIEES
2 akgHlEo] oltizlo| E(dnt shdeheke] vl a4
o7 AFaddAe] x5t e aAsidi

3.1. FME8A

AF ] e FARA2e) B ARE
7 (Harker)e] 42slEe] =A% A3 Fig. 291
2. AFSALR S0, $F B9

zheth, sl 2FsdAlY AFES S0,
o) @o] Z7t3tel Wit TiO, ALOs Fe,04T),
MgO, Ca0, P,0s= 74817, K0 BAgws =

¥ehe 4TS BoleH, ZEE dool T2 FHH
= TiO, Fey04T), MgO, CaO, P,0; AJEolA
Si0, geFe] F7il whe A Aol wwd Z A
Hct AEaeAe] AR ABLE A0 Fey04(D),
MgO, CaO, P,Os, Na,0, K,09] sk WHile <t
olthFtol B ARSI, Fe,04(T), Ca0, K09 7%
L stodE oftjrlo| B9} fARIA JehH, Xiong
et al.(2006)°] FRZ oltirlo|EL] Ha Ao & o
Asith(Fig. 2). As3Piee] SN A
ol Al g wgl e Jehiz, Mg0s
EIAFE TAIS dskmolr] Hi] A4FQ ATE
veplie Ao wRo JFshded ;
EA2RE ZRRIS AER P,

AL RAE FAT vlarle] 5402 Si0, vs.
A/CNK E4] HzelA A/CNK 32 0.82~1.06(3
7+ 0932 Yeht 1180 2 FypeS @ 7EH
I, 98 @7} Al EXSAT R SUZup}
(metaluminous) Gl 33t Si0, vs. Na,0+K,0
BAS(LeBas et al., 1986) =AEH AZIIUE
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=R
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Fig. 2. Harker variation diagrams for major element (in wt.%) of Jindong granitoids. Shaded areas represent adakite
range(Xiong ef al., 2006). Symbols: Jindong granitoids ( @ ), Jindong gabbros ( 4 ), Kyushu adakites ( & ), San'yo belt
adakites( ¥ ). Data from Kyushu adakite(Kamei, 2004) and San'yo beit adakite(Kiji ez al., 2000) are plotted for comparison.

= vz (subalkaline) ¥ & & #=-gZHE(cale-
alkatine) Algol &3y, diEddolA sPd Sl o]
2 13 532 BoFri(Fg. 3).

3.2. ol¥els 3 S EFRYUL

AE3p7idAlel gt vieldo] ¥4 A3l(Table 1)
& ARugine =A% A3, 237t Wl u
Ba, Zr, Y, Nb, Th, Hfe= &7}8k3, S Ni, Sc, Co
 Zashe AgE JUehn, o199 Y945 Bt
=eo] Yephdoi(Fig. 4).

A2 (spider diagram)olA f-57de] & LILE

(Ba, Rb, Th, Sr)= #3148 whd f-34°] 22 HFSE
MNb, Ta, Ty, V)= Z¥E P2 Ho(Fig. 5a), it
5 M AR IR AYA] 5L e
Wk (Condie, 1989; Wilson, 1989). ,]E o] o
He HIYERUNLREE)T 3 EF-94HREE)
Hsle HA Aoz Ry UrE]r‘/}%((La/Yb)F
3.6~13.8) Hatoll E-¥3h= Weotr] 73] HE
ol Helg vjeldch(Fig. 5b). 3], Rb vs. Nb &
Axolr E3kere] Nb ke AAEA U o
ulel7] 3173k (Hong, 1987; Lee, 1997)°) Hjsl] &
AHoR vronl JE Ahiule olnjylo|Egl: 7
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Symbols are the same as in Fig. 2.
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Fig. 4. Trace element variation diagrams of Jindong granitoids(unit in ppm). Symbols are the same as in Fig. 2.
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Fig. 6. Rb vs. Nb diagram of Jindong granitoids. The
shaded area represents the composition of other
Cretaceous granites in Gyeongsang Basin(Hong, 1987,
Lee, 1997). Data from Kyushu adakite(Kamei, 2004) and
San'yo belt adakite(Kiji et al, 2000) are plotted for
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Fig. 7. Trace element (in ppm) dicrimination diagrams of Jindong granitoids. (a) Rb vs. Y+Nb, (b) Ta vs. Yb, (c) Nb vs. Y
(Pearce et al., 1984); ORG(Oceanic Ridge Granite), VAG(Volcanic Arc Granite), WPG(Within Plate Granite), syn-
COLG(syn-Collision Granite).
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tle|E] g4 B2 KAr 9tie 101~107Ma
(Kiji et al., 2000)2 AFsFLA AU 21719k FAF
slch, AEslgote] 8SrASSr EAZES 0.70457+
6(29)2 VERGEH], ol gkl Exske Welr] 3
73erFe] Z2AZE H91(0.704~0.7070; Jin, 19800t &
Raen AFIPYAE P43 TYEHo] AHFNE

& =95 Ado] VS AAE

4. = =]l

4.1. ofctztolEl8t Xstaty 53

olt}rlo] Ex= Kay(1978yF it =e] of(Adak)
Aol Adeel -gof 7IAst E58 A4 shiiet
< @743 o}% Defant®t Drummond(1990)7} AY
e £92) 883 dd3dle & FCAM AdE o
Aoz Aoslgch. Defant®t Kepezhinskas(2001)2
oltirlo| EQ) 3}5}A EHE Si0y(>56 wt%), AlOs
(>15 wt%), Na,O(>3.5wt%), Sr(>400ppm), Y(<18

ppm), Sr/Y(>40), Yb(<1.9 ppm), La/Yb(>20)Z 7|

Table 2. Geochemical characteristics of adakite and Jindong
granitoids.
Adakite
high SiO, (>56 wt%)
high ALO; (>15 wt%)
low MgO (<3 wt%)
high Sr (>300 ppm)
low Y (<15 ppm)
high Sr/'Y (>20)
no Eu anomaly
low HFSE's: Nb, Ta low HFSE's: Nb, Ta, Ti, Y
low ¥7Sr/%%Sr (<0.704)  ¥7Sr/A8r=0.704545~0.705949
Adakite data from Castillo(2006)

Jindong granitoids (average)
Si0,=44.26~68.05 (60.00)
ALO;=14.93-21.72 (17.30)
MgO=1.13~6.73 (2.65)
Sr=320~674 (483)
Y=6.3~28.5 (18.2)
Sr/'Y=14.60~91.75 (29.90)

no Eu anomaly

An

Cak!c\zllmhne

8}5357, Rollinson and Martin(2005) ©}t}7lo|EE
TTG ¥ Sanukitoid®} F¥-3F3A; Si0y(>56 wt%),
MgO H7(0.51 wt%), Ni H+(24 ppm), Cr BT (36
ppm), Sr(>400 ppm), Sr/Y(>40), B|EFAL] 23
23} 4 (La/Yb)n(>40), Y(<18 ppm), Yb(<1.9ppm)
g Exo=z A sk dut sikse] gAs E
S ojtirlolEe] 818HH B (Castillo, 2006)& F
setAlel B4 g vingt A%, 15 o
Orlel8ldk x|3letd 548 Jehlle sz ddE
THTable 2).

oltirlolEe] WL 71 de] AMSEE St/Y vs.
Y @A %(Defant and Drummond, 1990)04 oft}to]
Ex Sr 3ho] B3 Y o] B 3lEd Exom
Q3led e ze) §F Aol REIP| Hed|, AR
2] o] Wetr) 373RS) wiith, A, At g 8
73 (Lee, 1991; Kim and Park, 1995)7} Qub=l¢l

10
| @ Jindong granitoids
4 Jindong gabbros
A Kyushu adakites
20 ¥ San'yo belt adakites
U Masan granitoids
- V Gimhae granitoids
@ gBusan granitoids
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Sr/’Y
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Fig. 8. Sr/Y vs. Y dicrimination diagram for the adakite
(Castillo, 2006). Shaded areas represent adakite range
(dark gray) and composition of other Cretaceous granites
(light gray) in the Gyeongsang Basin(Lee, 1991; Lee,
1991, 1997; Kim and Park, 1995; Jwa, 1996).

(@

Ca Sr © Ba

Fig. 9. CIPW normative (a) Ab-An-Or granitic rock classification diagram, (b) Na-K-Ca triangular diagram, (c) Sr-Rb-Ba
triangular diagram of Jindong granitoids. Dark gray shaded areas are the adakitic field (Xiong, 2006; Qian, 2003).



232 el - A - HATF - S - 97
MgO% — -
(© i
8 =
6 B -
4} _
1k ]
0 i 1 i 1 i
o 5 10 Ca0+Na20%
CeNil 0 T T SriY
(d _
S o E amk 4
L]
- W E
3
. p.11] - -4
.--LSA [
- e f 1WF -
1 " 0 L a Py 1 ] i
3 TiO2% 0 0 2 Ypm 9 2 @ P Si%

Fig. 10. (a) MgO vs. SiO,, (b) K vs. Rb, (c) Sr vs. (CaO+Na,0), (d) (Cr/Ni) vs. TiO,, (€) (St/Y) vs. Y, () Nb vs. SiO,
diagrams of Jindong granitoids comparing high-SiO, adakites (HSA) and low-SiO, adakites (LSA).

500 1 200
@® Jindong ] @ Jindong
L A Kyushu _ 100 E‘ A Kyushu -
¥ San'yo belt . E B Sulu belt 3
E 100 | B Sulubett g I @ Dexing h
[ E @ Dexing 1 = L B> Adakites ]
- C B Adakites 1
2o 1% | |
S | swE 3
= I8 3
= E 1 = x ]
s 1= - j
i | - (b .
O T O T OO N N Y U T O Y A W 1 U SR S SO S SRS W N S WU N S R |
Ba Th Nb lLa Sr Zr Ti Yb La Ce Pr NdSm EuGd Tb Dy Ho ErTmYb La

Fig. 11. (a) Primitive mantle-normalized average trace element plots, (b) chondrite-normalized average REE plots for the
Jindong ( @ ), Kyushu( & ), San'yo belt( ¥ ), Sulu belt( H ), Dexing( €@ ), average adakite( » ). Data from Kyushu
adakite(Kamei, 2004), San'yo belt adakite(Kiji et al., 2000), Sulu belt and Dexing(Guo et al., 2006; Wang et al., 2006).

shtE o Aol Tl AR HEge] FEE
AEse A2 Adde] 4 2 AksME ol
7ol E(Kamei, 2004; Kiji et al., 2000)%} tEo] o}
tlolE Wae}l o 7A R M Erh(Fig. 8). Xiong
2006y CIPW =8 wWd& A83led CaAlFd4]-Nart

KA AN ofblelE 9 FRAE
H, 4% weige AH AFAILHE oleitolE

W] sgsla, FAEUA B n|HUAAE o83t of
trlolEel FE(Qian, 2003)l4 HA] 2E3kee
oltlzlolE o tiA2 AT (Fig. 9). oltirtol

EE dubxoz a7t de] 54S veilis 2
oz d3rgon}, Martin $2005xe AA 49
zholoflA] 7iglsle 2]y} o] we ojtirlolEl
s Aetsls HSAMHigh Silika Adakite)2t LSAQLow
Silika Adakite)® FEsHA=H, AR HSA
Foo shdale Zor YeldtiFg. 10).
Agsl7yete] mEdd HHhe dE Al
e d 4tgHES] oftfrto]E(Kamel, 2004; Kiji ef
al, 2000), T= F5F4 FFCuwEES @7 94
(Dexing)e] o}t}FtolE(Guo et al, 2006; Wang et
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al., 2006), 28] Condie(2005)7} AElst ojt}rlo| &
Bagst @A AARER FESISE Av|2@ellA
Foldke wRE ol EET v|Rglhe) T
Ao FABIA vERds, Nbel FEexl g3 2
< 548 HQIvkFig. 1la). = A& o ot
olE, = fRulE diel oltirlo]lE 2 Condie
7} Aelgt oltylolE HaEgd @A SralelEgtel
EF38 JERUA FEE YA oftjFlolEd B
3 S ERYAIL A7 BlEY T FFHUES] of
tlol B} FAKSE 54 vebdti(Fig. 11b).

O

4.2. ojct7lol|E{ 8t siztet®/el Mol

olt}rlolEldt ¢A g A 719l gt A7
Aol &3 883 9 &8 o199 iR
TFEET oltFlolEol] tiE) 22 A l$ Defantt
Drummond(1990)= 25Ma ©l81e] 3 F& o] ¥
ek sjgR o] AY=EE 2AY 798 AN ot}
FIe|E7} etz AQleld o, o % iekARl 7Y
2Y2 Yo RE g YIS 85 (Yogodzinski
et al., 1995)°] EFEAT, 1 9ol 25Ma ol 2
ANF Aol 4y =YH-] £5(Sajona et al., 1993),
Ao g <18k £E(Sajona et al., 2000), A EA=
AR (Gutscher ef al., 200002 8§, &FdE Zo ¢
ol &8¢ 39 (Yogodzinski et af., 2001)S 7}
35t €9 &8 ©1909 ool E 7l g
7= FAL AL Bl WE £oz HAE/
He| el B} A5 Al WA RE &
(Atherton and Petford, 1993), @%%2 ¥ wjanig

e Aol WE gRlxe] Hdwd(Castillo et
al, 1999), AFAo] e Fo] Jog SAK: &
2 dollx P 8§ A} dXge H7IA
MRz o g HE Y 8§ Xu e al., 2002), WE ¢A|
ol WMAwT)Eo] S ¢ 5o FEYHo| I
Azt FRE F =2 ol o £ A&
(Macpherson et al., 2006)2 ol}7lo|gsl <] 7]
9-g A3tz AtH(Castillo, 2006).

olthrlolElgt gapdete] Agety v AAs
Sl g3k AgATEe] Hgste] A4 719l
3 st A, AFSLAE AY A &S
SWAzte TS &30 §-87 JTBE AR Al
2}, Drummond®} Defant(1990)e oltlztolEe] %
A2 AREE SrY vs. Y 3G 29 225 &
+ B8-S gelsted H8siae, AEsdte 9
S HEFAMORBYE 2902 dFzZAolE} HF
M2 RS 880 Ao R AR AR B
ol(Fig. 12a), Zr/Sm vs. La/Sm #A| %= (Drummond
et al., 1996l ZE3Ats 2 831H dEZA|E
9 A7 ZMA ggo] & 30~50% ©]FoZ] R
nl2RE 7)9516e Aow AeE(Fg 12b). 3
oltizlo|Eol Aol Z|Hshs dAER] &Y 82
DE A=l WIS Ae 2 A&HY] oz
=9 88 olF WE dAelA e W g E=
uint E35) 2L-0) 7hsAdel e =9t e
o|Fojzlo} sl=tl, Sr 2484k} Nb 49 5o% XF
e el vlgds A2 WE AR A
5 WEF] ZAE-g AR Q).
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Fig. 12. (a) Sr/Y vs. Y diagram for the adakite relative to partial melt curves of MORB and Archean matic composite
sources leaving either eclogite (curves I and IIT) or 10% garnet amphibolite (curves II and 1V) restite, (b) Zt/Sm vs. La/Sm
diagram for the adakite, Island arc ADR and low-al TTD relative to partial melt curves of MORB leaving either a 10%
garnet amphibolite (upper curve) or eclogite (lower curve) restite.
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