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Fig. 2 Rock types and petrographic microphotographs of quartz diorite from the Qincheng pluton
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Fig.3 Zircon®”Ph/**U—2¥1U/*Ph concordia diagram (a) and averaged age (b) and cathodoluminescence(CL)ima-
ges (c) of quartz diorite(QC-16) from the Qincheng pluton
1 (QC-16) LA-ICP-MS U-Pb
Table 1 LA-ICP-MS zircon U-Pb dating results of quartz diorite(QC-16) from the Qincheng pluton
Th U t/Ma
71,'15/1076 Th/U 207 Pb/ZOG Pb 1(7 207 Pb/ZSB U 10. 206 Pb/zSgU 10' 207 Pb/206 Pb 10 207 Pb/z&} U 10_ 206 Pb/ZSSU 10
QC-04-1 100 135 0.74 0.0561 0.0024 0.5473 0.0262 0.0713 0.0010 454 181.0 469 34.8 444 6.1
QC-04-2 42 90 0.47 0.0581 0.0024 0.5699 0.0226 0.0712 0.0012 600 95.4 458 14. 6 446 7.2
QC-04-3 47 79 0.59 0.0607 0.0029 0.5999 0.0278 0.0715 0.0016 628 101. 8 477 17.6 445 9.4
QCG-04-4 57 107 0.53 0.0557 0.0028 0.5471 0.0264 0.0714 0.0017 443 113.0 443 17.4 444 10.0
QC-04-5 57 123 0.46 0.056 0 0.0021 0.5521 0.0202 0.0714 0.0011 454 117.6 446 13.2 445 6.8
QC-04-6 63 119 0.53 0.0520 0.0022 0.5117 0.0212 0.0712 0.0013 453 99.1 420 14.3 445 7.7
QC-04-7 71 123 0.58 0.0542 0.0022 0.5253 0.0203 0.0703 0.001 2 389 97. 2 429 13.5 446 7.2
QC-04-8 70 116 0.60 0.0547 0.0027 0.5393 0.0247 0.0718 0.0015 467 109. 2 438 16.3 447 8.7
QC-04-9 55 121 0.46 0.0546 0.0020 0.5409 0.0199 0.0712 0.001 1 394 76.8 439 13.1 445 6.6
QC-04-10 62 107 0.58 0.0516 0.0028 0.5143 0.0279 0.0716 0.0015 333 124.1 421 18.7 446 8.9
QC-04-11 66 121 0.55 0.0563 0.0023 0.5504 0.0218 0.0707 0.0012 461 90. 7 445 14.3 446 7.2
QC-04-12 94 163 0.58 0.0587 0.0040 0.5788 0.0352 0.0712 0.0014 554 114.6 464 22.6 447 8.4
QC-04-13129 230 0.56 0.0540 0.0018 0.5350 0.0194 0.0714 0.0015 372 80.5 435 12.9 444 9.0
QC-04-14 77 135 0.57 0.0547 0.0018 0.5450 0.0176 0.0723 0.0011 467 75.9 442 11.6 450 6.5
QC-04-15 67 142 0.47 0.0536 0.0027 0.5300 0.0252 0.0720 0.0017 354 113.0 432 16.7 448  10.0
QC-04-16 84 147 0.57 0.0608 0.0025 0.6042 0.0235 0.0721 0.0013 632 87.0 480 14.9 449 7.7
QC-04-17 45 70 0.64 0.0575 0.0026 0.5535 0.0246 0.0710 0.0014 522 98.1 447 16.1 446 8.2
QC-04-18 49 97 0.50 0.0591 0.0027 0.5774 0.0280 0.0713 0.0011 572 127.8 463 18.0 444 6.7
QC-04-19 120 208 0.58 0.0548 0.0019 0.5303 0.0174 0.0701 0.0011 406 77.8 432 11.5 448 6.4
QC-04-20 57 112 0.51 0.0563 0.0025 0.5568 0.0241 0.0715 0.0013 465 98.1 449 15.7 445 8.0

3.2
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2 s
Table 2 Major, rare earth and trace elements analyses of w(Si0,) 57.74% ~62.34% ) w(K,O
uartz diorite from the Qincheng pluton
a Qincheng p +Na,0)  5.28%~6.53%, TAS :
QC-01 QC04 QC-14 QC-16 QC-33 QC-41 )
SiO, 57.94 61.35 62.34 59.96 58.60 57.74 ( =), K, O/Na, O
TiO, 1.27  0.75 1.00 0.49 0.80 0.72 0.33~1.17 , (o) 1.09~2.21
Al, Oy 15.03 16.82 16.45 16.76 16.89 16.56 - ¢ ab)
Fe, O 1.36  1.20 2.44 2.84 0.91 3.22 ’ °
FeO 6.36 4.74 3.05 2.78 5.00 3.58 w(Ca0) 4. 01% ~8. 45%, w (ALO;)
MnO 0.16  0.14 0.09 0.11 0.12 0.12 0 0 . 0 0
MgO wy/107%  3.97 1.93 1.85 2.56 3.02  3.30 15.03% ~16. 8920, w(TiO,) 0. 49% ~1. 27%,
Ca0 432 5.40 4.0l 845 6.18 5.78 w(P,0;)  0.05%~0.27% ,w(MgO) 1.85%
Na, O 3.17 3.8 4.11 2.58 4.36 2.56
) ) ) ) ) ) ) N . . -
K,O 2.11  1.44 2.42 1.71 1.42 3.01 3. 97% » Mg [100Mg/(Mg + Fell ) ]
P, 0; 0.25 0.27 0.32 0.05 0.25 0.13 37.15~48. 29, 44. 30, FeO' (FeO+ Fe, 0,
3.42  1.86 1.0l 1.50 2.21 2.55
0/ 0
99.34 99.77 99.10 99.80 99.76 99.27 X0.899 8)  5.2500~7.58%, (A/
Mg> 48.29 37.15 38.60 46.10 48.06 47.59 CNK) 0.78~0. 99, 1.A/NK
K;0/Na, O 0.67 0.37 0.59 0.66 0.33 1.17
Ca0/Na; O 1.36  1.39 0.98 3.28 1.42 2.26 1L.75~2.75 . A/CNK—A/NK
AL O, /TiO, 11.87 22.40 16.48 34.34 21.06 23.08 ( 4. ,
A/CNK 0.98 0.95 0.99 0.78 0.85 0.92
© 0.28 0.56 —
(DD 0.71 10.4 5.71 2.53 (1.71%~3.01%) . (4. 01% ~8. 45%) .
Cr 13.39 11.40 14.34 37.00 17.90 49.50 ) )
Ni 11.27  5.34  5.39  9.36 8.8l 12.63 (15. 03% ~16. 89%%) . (A/CNK =
Co 25.60 11.60 16.11 28.90 17.00 22.33 0.78~0.99) , CIPW
Rb 16.80 40.80 65.23 48.40 38.20 75.64
Cs 122 5.67 1.80 1.14 1.96 4.60 C 25,
Sr 536.38 368.00 453.92 418.00 569.00 378. 16 av ), I
Ba 503.70 378.00 623.32 322.00 389.00 510. 15 -
v 204.07 81.30 86.19 228.00 123.00 168.20 o
Se 27.42 20.50 13.77 22.80 14.10 27.84 3.9.9
Nb 8.12 10.90 12.66 3.80 6.85 4.74
Ta 0.56  0.89 0.88 0.40 0.66 0.37
Ti 7594 4460 5985 2820 4730 4 301 ( 2) s EREE, ZLREE 2 HREE
Zr 178.55 243.00 301.79 89.90 116.00 134.57 . .
HI 4.53  6.63 7.50 2.64 3.40 3.80 59. 74 X 107" ~205. 53 X 107° (
U 1.07 1.88 1.91 1.57 1.40 1.94 120.01X107%),50.05X10 ¢ ~183.90X10°¢(
Th 3.60 7.06 8.05 5.72 4.17 6.14 B - o
La wy/10°° 22,80 21.50 39.56 12.10 15.40 19.10 101.57X107°%),9. 69 X107 °~21..63X10°(
Ce 41. 48 /17.90 80.48 23.00 34.%0 35.?11 18. 44X1076)’LREE/HREE 3.80~8. 50(
Pr 5.29  6.32  9.50 2.66 4.59 4.32
Nd 26.36 26.70 43.28 9.65 18.90 19.40 5.58),
Sm 6.00 6.10 823 2.00 4.08 4.01 ( 5a). (LREE)
Eu 2,12 1.50 2.85 0.64 1.22 1.46
Gd 5.76  5.93 7.32 1.92 3.53 4,03 N (HREE)
Th 1,01 1.21 1.07 0.37 0.63 0.69
: : : : : : :(La/Yb)y  2.88~9. 48
Dy 5.68 8.16 5.40 2.60 4.01 3.85 ’ :(La/Yby
Ho 1.22  1.71 1.09 0.54 0.80 0.81 ( 5.19), (La/Sm)y 2. 22~3.81¢(
Er 3.53  5.01 3.07 1.68 2.25 2.35 .
Tm 0.51 0.83 0.42 0.28 0.36 0.35 2.80), (Gd/Yb)y
Yb 3.28 5.03 2.81 1.96 2.27 2.41 0.79~2.10¢( 1. 31),
Lu 0.53  0.84 0.44 0.34 0.37 0.39 .
Y 28.83 45.70 24.54 16.10 21.60 19.63 ° QC-04 Eu
>LREE 104.03 109.12 183.90 50.05 78.49 83.84 (0Eu  0.76), Eu (0Eu
S HREE 21.51 28.72 21.63 9.69 14.22 14.87
S REE 125.55 137.84 205.53 59.74 92.71 98.71 0. 977 L1 )
LREE/HREE  4.84 3.80 8.50 5.17 5.52 5.64 (s2] |
oEu .09 0.76 1.11 0.99 0.97 1.11 (337 9
(La/Yh)x 1.68 2.88 9.48 4.16 4.57 5.35 °
(La/Sm)x 2.39  2.22 3.02 3.81 2.37 3.00 ( 5-b) s
(Gd/Yb)x 1.42 0.95 2.10 0.79 1.25 1.35
La/Yb 6.94  4.27 14.06 6.17 6.78  7.93 ’
La/Sm 3.80 3.52 4.81 6.05 3.77 4.76 Rb.Ba (LILE)
Ba/Th 139.96 53.54 77.45 56.29 93.29 83.06 )
Zr/HI 39.42 36.65 40.24 34.05 34.12 35.41 (Th. U, Nb, Ta, Ti.P
Sr/Y 18.60 8.05 18.50 25.96 26.34 19.26 (HFSE) , ,»  w(Si0,)




, . w(Ta) 3.80X107%~12.66X10"°
w(Rb)  w(Ba) 38. 20X 10 °~75. 64 0.40X10 “~0.89X10° . Ti,P
X107%  322.00X10°°~510. 15X 10°° s w , “v ,
(Th)  w(U) 3.60X10°%~8.05X10°° N o
1.07X10 *~1.94X10° ; w(Nb)
a. TAS ( [23]);b. w(K;O) —w(Si0;) ( [247)3¢c. A/NK—A/CNK ( [250]);
d. A/MF—C/MF ( [26]); A/MF=n(Al;O3)/n(FeOT 4+ MgO) ; C/FM=n(Ca0) /n(FeOT +MgO)
4

Fig.4 Discrimination diagrams of genesis type and petrogenesis for the quartz diorite from the Qincheng pluton

(a)

o

(b) (a [30]:b [31D
Fig.5 Chondritenormalized REE patterns and primitive antle-normalized trace element abundance spider

diagram of quartz diorite from the Qincheng pluton

4 (Th.U), Nb,Ta,Ti,P
(HFSE) ,
4.1 fs2.34] La/Yb ( 7.69)
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a)  Sr/Y—w(Y) ¢ 6-b) , K U,
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Fig. 6 Plots of (La/Yb)y vs Yby(a) and Sr/Y vs Y(b)of quartz diorite from the Qincheng pluton

7 w(ND—Mg® () w(ND)—w(Cr)(b) ¢ [45-46])
Fig. 7 Nivs Mg® (a) and Ni vs Cr(b) of quartz diorite from the Qincheng pluton
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Fig.8 Tectonic setting discrimination diagram of quartz diorite from the Qincheng pluton
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Petrogenesis and Tectonic Signficances of the Qincheng
Tianshengquan Pluton in the Harlik Orogen of Eastern Xinjiang

Liu Liang', He Xuefeng', Li Jiangtao'”, Yang Pengtao', Liang Bin'?,
Su Hua', Yang Yudong', Liu Yingzhong®,Dai Zhihui’

(1. Northwest Sichuan Geology and Mineral Exploration Team,Mianyang Sichuan 621010, China;
2. School of Environment and Resource, Southwest University of Science and Technology,
Mianyang Sichuan 621010, China; 3. Guizhou Academy of Geological Survey,Guiyang 550005,
China; 4. Institute of Geochemistry,Chinese Academy of Sciences, Guiyang 550005, China)

Abstract; Paleozoic intrusive rocks are extensively developed in the Harlik orogen, and their petrogenesis is
important for understanding the geodynamic settings of the magma. This paper studies systematically pe-
trology, geochemistry and zircon U-Pb geochronology from quartz diorite of the Qincheng Tianshengquan
(QC) pluton in the middle of east Harlik orogen, in order to discuss about its petrogenesis and tectonic
significances, and then to provide a basis for solving geological tectonic evolution of Harlik orogen. The li-
thology of the QC pluton is quartz diorite, and is dated by LA-ICP-MS to have weighed mean **Pb/** U a-
ges of (446.1£3.3)Ma (Late Ordovician). The U-Pb dating of zircons show that this rock should be the
product of the Caledonian tectonic magmatism. Rock geochemical analysis shows that its SiO, ranges from
57.74% to 62.34% , middle-high K (1. 71% —3.01%), rich in CaO(4.01% —8.45%), and depleted in
Al,O;(15.03% —16.89%). It has MgO ranging from 1.85% to 3. 97%, and Mg* =37. 15—48. 29, A/
CNK=0.78—0.99, indicating that it belongs to a metaluminous peraluminous middle and high-K calc-al-
kaline rock series. The analysis also shows that the QC pluton has low REE (59, 74 X 107 % — 205. 53 X
107°), and LREE more obvious fractionation than HREE, strong enrichments in large ion lithophile ele-
ments(LILEs,e. g. ,Rb,Ba) and incompatible elements(Th,U), depletions in high field-strength elements
(HFSEs,e. g. ,Nb,Ta,Sr,Ti). These characteristics indicate that the pluton is similar chemically to those
island arc magmatic rocks. According to the relevant diagram and the ratio about the trace elements and
rare earth elements. This indicates that the magma is affected by subduction, and the primary magmas
were most likely derived from partial melting of the thickened lower crust, with the invasion of mantle
components. Moreover, the analysis of regional geological data suggests that there is a large island arc e-
volution related to the Caledonian tectonic magmatism in Early Paleozoic (Mid-Late Ordovician and Early
Silurian), and the Harlik Early Paleozoic island arc formation may be related with the Southern Ocean
south of East Junggar Kelamaili subduction.

Key words: zircon LA-ICP-MS U-Pb dating; geochemistry; Early Paleozoic island arc; Kelamaili Ocean;
Harlik Orogen



