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Abstract: The porphyritoid dioritic enclaves are widely distributed in granodiorites of the Kaerqueka copper deposit, East Kunlun
belt. The enclaves are mostly aligned ovals, with similar mineralogy to the host rocks. However, the modal percentage of hornblende
is significantly higher than that of the host rock. It has apparent imbalanced structure with development of needle—like apatite. The
granodiorite and enclaves have the same age of 234 Ma, which indicates that they might have been formed by magma mixing. As for
geochemical characteristics, the enclaves contain higher values of SiO, and MgO than the host rock and are hence more mafic. They
are also enriched in large LILE and LREE, and are depleted in HFSE. The Lax/Yby ratios of host granodiorite (11.6—19.0) are
significantly higher than the ratios of the enclaves (5.0—9.7). The Nb/Ta values of host granodiorite (10.6—11.7) are lower than those
of the enclaves (11.6—14.8). They have similar Sr, Nd and Hf isotopic compositions. The granodiorite has ex(?) values of —5.3 to —4.2,
(’St/*Sr); values of 0.71110—0.71125, eud?) values of —5.8 to — 1.6, fom(Hf) values of 1012—1102 Ma. The enclaves have eNd(t)
values of —5.2 to —5.0, (V'St/*Sr); values of 0.71114—0.71171, eud?) values of —6.3 to —3.4, and tru(Hf) values of 937—1129 Ma.
These data indicate that, at the subduction— collision transition stage of Triassic period, the enriched EMII type lithosphere mantle
underwent partial melting and produced mafic magma under the influence of upwelling asthenosphere materials. The partial melting
of lower crust materials, which had been underplated by the mantle, formed the felsic magma chamber. The injection of mafic magma
into the felsic magma chamber formed enclaves. After mixing of evolved mafic magma with felsic magma, enclaves— bearing
homogeneous magma was formed. The crystallization of this homogeneous magma formed granodiorites containing enclaves.

Key words: zircon U—Pb dating; geochemistry; Sr—Nd— Hf isotopes; granodiorite; dark enclave; Kaerqueka copper deposit, East
Kunlun belt
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Fig.1 Geological map of the Kaerqueka deposit (after reference [30])
1—Quatemary; 2—Qimantag or Tanjianshan Group; 3—Porphyrioid monzogranite; 4—Granodiorite containing enclaves; 5—Quartz diorite; 6—Diorite;
7—Dorite—porphyrite; 8—Granite; 9—Altered fracture zone; 10—Fault; 11—Orebody; 12—Location of dating sample
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Fig.2 Photographs of granodiorites and enclaves in the Kaerqueka deposit
a—Round and lentoid enclaves in the granodiorite; b—Clear distinction between granodiorite and enclaves; c—Granodiorite consisting of plagioclase,

hornblende, biotite and quartz; d—Banded plagioclase in granodiorite; e—Early crystalline dark minerals in plagioclase phanerocryst of the enclaves;
f— Corroded hornblende phanerocryst in the enclaves; P1—Plagioclase; Hbl—Hornblende; Bt—Biotite; Qz—Quartz
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Fig. 3 CL images and **Pb/**U age of zircons of granodiorites and enclaves in the Kaerqueka deposit
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Fig.4 Zircon U-Pb concordia diagrams and **Pb/**U age spectra of granodiorites and enclaves in the Kaerqueka deposit
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Table 2 Compositions of major elements and rare elements of granodiorites and enclaves in the Kaerqueka deposit

i 60 AL A 1 Jei I

fi £ R T KA

AHTH — AT H
KE11-39-1 KE11-40-1 KE11-41-1 KEI1-39-2 KE11-40-2 KEI1-41-2 KE11-39-1 KE11-40-1 KEI1-41-1 KE11-39-2 KE11-40-2 KEI1-41-2
Si0, 599 529 546 638 64.0 650 Tm 035 048 038 027 0.29 023
ALO: 16.9 186 182 156 156 16.1 Yb 226 342 272 172 1.90 148
Fe,Os 1.72 208 217 129 146 1.33 Lu 0.36 0.55 0.40 026 031 023
FeO 426 573 561 336 338 275 Y 231 322 262 164 187 152
Ca0 6.03 6.73 6.18 492 4.57 4.80 SREE 1263 161 6 191.2 130.5 2019 1152
MgO 3.24 431 105 2.80 2.50 203 Lan/Yby 6.8 5.0 9.7 16 19.0 122
K.0 1.96 2.10 232 277 3.07 2.57 SFu 0.71 0.57 0.61 075 0.71 0.83
Naz;O 377 431 402 331 326 3.54 $Ce 1.01 107 1.02 1.00 095 0.95
TiO, 0.78 112 112 0.64 0.71 0.59 Rb 99.0 171 164 122 129 710
P,0s 0.19 027 028 015 0.17 0.14 Ba 324 352 324 501 534 395
MnO 0.12 0.16 0.14 0.08 0.07 0.07 Th 6.17 504 9.14 13.00 2420 871
IR & 1.20 170 124 132 1.19 1.16 U 1.50 113 146 1.58 1.82 1.09
NE 100 100 100 100 100 100 Ta 083 113 0.80 0.76 0385 0.73
A/ICNK 1.02 101 1.03 1.00 1.00 1.04 Nb 9.66 13.60 11.80 862 995 7.76
K,0+Na,0 573 6.41 6.34 6.08 633 6.11 Sr 330 300 323 332 322 315
Na,O/K,0 1.92 205 173 119 1.06 138 Zr 123 128 164 180 153 134
la 214 239 369 278 504 252 Hf 3.07 3.00 376 436 347 321
Ce 497 63.1 813 563 913 482 Cu 10.4 13.1 9.82 9.40 9.88 155
Pr 6.63 871 9.93 634 9.72 563 b 143 124 132 216 152 130
Nd 263 354 365 230 313 210 Zn 754 101 484 626 524 94.7
Sm 5.29 7.54 7.00 432 4.99 373 Cr 26.0 210 12.1 402 182 168
Cu 1.19 134 131 1.00 1.10 097 Ni 136 173 884 172 15 132
Gd 4.84 6.53 5.86 368 425 327 Cs 3.07 8.62 302 2.89 437 573
Tb 0.67 091 0.82 0.49 0.58 047 Sc 13.0 149 799 11.0 109 148
Dy 436 5.89 503 320 3.36 2.94 Rb/Sr 0.30 0.57 051 037 0.40 023
Ho 0.85 1.06 091 0.60 0.66 0.58 Nb/Ta 116 120 148 113 11.7 106
Tir 207 2.79 217 152 173 129
3.0 . 7
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Fig. 5 Diagrams of A/NK—A/CNK (a) and K,O—SiO, (b) of granodiorites and enclaves in the Kaerqueka deposit
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Table 3 Sr and Nd isotopic data of granodiorites and enclaves in the Kaerqueka deposit

IFl {07 5% ERERONIN TR NS
LS5 KE11-40-1 KE11-41-1 KE11-42-1 KE11-40-1 KE11-41-2 KE11-42-2
(FRbAS1),y 12317 1.0045 1.4988 09711 0.6104 1.0113
(*7St/%81)m 0.715269 0.714487 0.716698 0.714335 0.713284 0.714488
2 0.000006 0.000004 0.000005 0.000009 0.000005 0.000004
*7sr*sr), 0.71117 071114 0.71171 0.71110 0.71125 0.71112
(M Sm/Nd)y, 0.1312 0.1171 0.1234 0.1082 0.1078 0.1094
("BNd/**Nd)y, 0.512271 0.512252 0.512268 0.512286 0.512231 0.512237
20 0.000002 0.000002 0.000002 0.000007 0.000005 0.000002
eNd(r) 52 52 42 53 52
tom/Ga 1.62 1.41 125 132 133

W m I S Aa=1.42x10"a"; Axi=0.654x10"a""; ("St/**Sr)cun=0.7045; (“*Nd/"*Nd)cix=0.512638; HiBRAF: 1%
=4560 Ma; (“"Sm/*Nd)p=0.21590; (“*Nd/"“Nd)on=0.513135; H4 R FH4E RS 234 Ma.,

O mesadk
O #HmKE

CHUR,

aNd(D)

EMI

0.700 0.702 0.704 0.706 0.708 0.710 0712 0714 0.716 0718
(M'81/*8r),

B8 IR AT DX A B A B G A A
("St/*Sr); —end(?) K fift
Fig.8 (VSt/**Sr), —end(?) diagram of granodiorites and enclaves
in the Kaerqueka deposit

DX 35, & B L2 B IR T AN [R] AR X, 1S iR 1
T RER IR T Mg 1) Z I TTA I, AR AL A
KA AR TR N LASE IR MM A K. aF &
A6 5 TN K 5 Rb/Sr i 0.23~0.40, 1 (5,43 {& Rb/Sr Ky
0.30~0.57, ¥J/NT 0.5, HA TR IERHE . AR
CHILIX, FEIEA A M en O E A —9.0~—12.8, (VSt/“Sr);
{H 4 0.71096~0.75001""; HL 5 F & 4 Huipg (EM 11 71Y)
) =S BB U R HE((25122) Ma), Hew((E N
—7.4~-3.6, (St/*Sr); {H 4 0.71103~0.71502, eu?)
H =23~ 11 RIEI-RT DX ALK B 3F A6
N A Y Sr—Nd R Z Bos, Hfy T 52 M EM T
AVE A M 2 W] (] 8), W (4K HE R R $5:0E T

I SO BE R I i AR, 1 27 B A B N A A BF IR 2 2%
{2 T EM T A 45 oo 5 7 2 1), ¥ym] W H A
STITRIRAFE . R R X HE K mu(Nd)
1.41~1.62 Ga, tom(H)} 937~1129 Ma; AF F4E K A K
i tow(Nd) N 1.25~1.33 Ga, tou(Hf)ly 1012~1102 Ma,
B i HOE BAES, RITA 2 ire iy S
g5 LR, RAR ™ X A s R AE b N K
TR AR A B, AR T b (EM 1) 3
B RIE T BRI AR U R R AT
RA, IR T I R 284
52 MEHNFEES
RECHE L & —AZ W& 2 5Eml i 1L
A AARYE TR 3 KO A 18 4 A 55 7 T
WEPE, IR B s Ly ity A AR — AR —
AT TE LR, A el B A IR AR X
NUCHCHBEFRE, DU T — & DIk L 7 A0
R A VTR, AR T AR e IR, M &
H—F = F il Tl R A bR o, Bl oe i
I A B 7 B P 1 1LY, 260~240 Ma S 32 A4
whi L, BB —E LKA S, i — )5 i
L B B 32 8 & A2 AE 237~210 Ma™, R E1R5 X
(4K B9 TR K 4 ((234.4+0.6) Ma) B2 I (0,6 { ((234.1+
0.6) Ma), 5 & X B9 4% & ff TN W A 1R ((239+6)
Ma) . A£ 5 [N A4 ((242+6) Ma) b Ho w5 o ok fu 44
((241£5) Ma)"™ 78 BL 5 5 (A IR B IN (244
0.6) Ma)™ 1 JK Mt i1 [N 25 ((226.4+0.4) Ma) ™
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Table 4 In situ Hf isotopic data of zircons from granodiorites and enclaves in the Kaerqueka deposit

Pl s "oy by TTHE LW/ THE OHE/ T HE 20 e towMa  tpwMa Lo

M BRIk (KELL-41-1)

KET1-41-1-01 0.028976 0.000788 0.282586 0.000019 16 937 1364 098
KEI1-41-1-02 0.031833 0.000870 0.282530 0.000022 35 1018 1491 097
KE11-41-1-03 0.013678 0.000386 0.282526 0.000021 36 1011 1495 0.99
KE11-41-1-04 0.024878 0.000670 0.282528 0.000020 36 1016 1494 098
KE11-41-1-05 0.028428 0.000767 0.282498 0.000024 46 1060 1560 098
KE11-41-1-06 0.023876 0.000631 0.282469 0.000022 57 1097 1627 098
KEI1-41-1-07 0.027861 0.000729 0.282491 0.000023 49 1068 1577 -0.98
KEI1-41-1-08 0.028840 0.000749 0.282534 0.000024 33 1008 1477 098
KE11-41-1-09 0.020904 0.000553 0.282491 0.000023 49 1063 1575 098
KE11-41-1-10 0.045952 0.001199 0.282498 0.000021 48 1072 1567 096
KEI1-41-1-11 0.026467 0.000732 0.282521 0.000022 39 1027 1511 098
KE11-41-1-12 0.020572 0.000632 0.282499 0.000022 47 1055 1560 098
KE11-41-1-13 0.026852 0.000815 0.282493 0.000020 49 1068 1574 098
KE11-41-1-14 0.029190 0.000868 0.282529 0.000024 36 1020 1493 097
KE11-41-1-15 0.026600 0.000743 0.282516 0.000023 39 1034 1518 098
KET1-41-1-16 0.028202 0.000708 0.282484 0.000022 52 1078 1593 098
KEI1-41-1-17 0.026540 0.000681 0.282482 0.000022 52 1080 1596 098
KE11-41-1-18 0.027544 0.000703 0.282567 0.000022 22 962 1407 -0.98
KE11-41-1-19 0.028843 0.000765 0.282515 0.000021 41 1036 1523 098
KEI1-41-1-20 0.025026 0.000662 0.282553 0.000026 2.7 981 1438 098
KEI1-41-1-21 0.022840 0.000618 0.282528 0.000022 36 1015 1494 098
KE11-41-1-22 0.027114 0.000786 0.282449 0.000020 63 1129 1670 0.98
KE11-41-1-23 0.021998 0.000617 0.282523 0.000021 37 1021 1504 098
fERN S (KET1-41-2)

KE11-41-2-1 0.024499 0.000664 0.282516 0.000017 4.1 1031 1522 0.98
KEI1-41-2-2 0.029552 0.000804 0.282519 0.000020 39 1031 1514 098
KE11-41-2-3 0.028349 0.000761 0.282502 0.000017 46 1055 1555 098
KE11-41-2-4 0.035873 0.000891 0.282506 0.000022 44 1052 1544 0.97
KE11-41-2-5 0.021732 0.000592 0.282513 0.000020 41 1033 1525 098
KE11-41-2-6 0.025807 0.000717 0.282521 0.000018 38 1027 1510 098
KE11-41-2-7 0.028470 0.000789 0.282494 0.000019 47 1066 1570 098
KEI1-41-2-8 0.024416 0.000684 0.282490 0.000019 49 1069 1579 098
KEI1-41-2-9 0.028510 0.000805 0.282531 0.000019 35 1015 1488 -0.98
KE11-41-2-10 0.026756 0.000782 0.282500 0.000019 46 1057 1556 098
KEI1-41-2-11 0.023575 0.000668 0.282525 0.000019 37 1020 1500 098
KEI1-41-2-12 0.025276 0.000708 0.282466 0.000019 58 1102 1632 098
KE11-41-2-13 0.021635 0.000604 0.282518 0.000019 40 1028 1517 098
KEI1-41-2-14 0.035360 0.000965 0.282510 0.000017 43 1048 1536 097
KE11-41-2-15 0.022948 0.000601 0.282488 0.000021 50 1070 1583 098
KE11-41-2-16 0.025428 0.000686 0.282517 0.000020 40 1031 1518 098
KEI1-41-2-17 0.029701 0.000795 0.282496 0.000017 48 1064 1568 098
KE11-41-2-18 0.021690 0.000556 0.282482 0.000018 52 1076 1596 098
KEI1-41-2-19 0.026543 0.000665 0.282519 0.000018 39 1028 1514 098
KE11-41-2-20 0.031863 0.000753 0.282532 0.000018 34 1012 1485 098

12 eu(t)=10 000% {[("HI/ "Hf)s—(eA'— 1) V/[(HE"Hf ) cuon.o— ("Lu/ "H) X (€A = 1)]=1}; ton=1/NIn{ 14[("Hf/ " Hf)s—
("HE HE)ou)/[("HE " HO)s—("Lw/ "H)ou]}; Con= ton—( ton—t) X[(— fs)]; frun=(" Lo/ "HE)s/(" Lo/ "Hf e —
1.867x107"/a"; ("Lu/"HE)s FI(HE/ THE)s AFE SR, ("Lu/ " H)en=0.0332, ("HE/ "Hf)cior,=0.282 7721; ("Lu/""Hf)

1; Hirp: A=

5 PN
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