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Fig.1 Regional geological sketch map of the East Tianshan Mountains (a) and geological sketch map of the Shaquanzi Fe—Cu
deposit (b) (a—modified after reference[3,24]; b—after@)
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Fig.2 Stratigraphic section of the Dikaner Formation in the Shaquanzi Fe—Cu ore district , showing sampling sites
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Fig.3 Representative photographs of volcanic rocks in the Shaquanzi Fe—Cu ore district, East Tianshan Mountains
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Table 1 Major (%) and trace (10°) element data of the volcanic rocks and diorite—porphyrite in the Shaquanzi Fe—Cu ore
district, East Tianshan Mountains

FEdh RS sqz69  sqz70  sqz71  sqz72  sqz73  sqz74 | sqzl9 $qz20 sqz21 $qz22 sqz23
AR WL N KB 7
SiO, 76.00 79.60 78.40 79.20 78.60 77.70 55.40 54.00 58.50 59.20 52.00
TiO, 0.35 0.28 0.28 0.17 0.19 0.26 0.71 0.72 0.84 0.71 0.64
Al O4 12.30 10.90 11.45 11.05 11.70 11.80 17.55 17.40 17.85 16.55 17.40
Fe 05 0.73 0.69 0.67 0.50 0.49 0.54 485 421 3.10 3.85 6.72
FeO 0.66 0.58 0.48 0.41 0.72 0.59 1.97 1.56 1.25 2.12 2.05
MnO 0.02 0.01 0.02 0.01 0.01 0.01 0.15 0.15 0.12 0.11 0.19
MgO 0.25 0.18 0.22 0.19 0.15 0.18 3.81 3.53 3.16 444 373
Ca0O 1.38 1.16 1.24 1.08 0.94 1.12 7.90 9.62 598 6.02 12.55
Na,O 7.02 6.19 6.53 6.37 6.74 6.78 6.11 5.82 7.36 6.73 436
K,O 0.07 0.06 0.06 0.06 0.06 0.06 0.54 0.62 045 0.69 0.38
P,0s 0.12 0.08 0.08 0.05 0.06 0.09 0.10 0.08 0.15 0.12 0.11
LOI 1.07 0.94 1.09 0.84 0.66 0.87 294 3.38 2.05 1.20 2.06
Total 99.31 100.09 100.04  99.52 99.60 99.41 100.06 99.53 99.56 99.62 100.14
A/NK 1.06 1.07 1.07 1.05 1.06 1.06 1.66 1.71 143 1.41 231
A/CNK 0.88 0.89 0.88 0.89 0.92 0.90 0.71 0.63 0.77 0.73 0.58
Sc 3.50 2.60 330 240 2.60 3.10 26.80 30.10 2540 27.90 27.80
\" 18.00 13.00 14.00 9.00 8.00 13.00 194.00 195.00 147.00 162.00 236.00
Cr 20.00 20.00 20.00 30.00 30.00 30.00 50.00 60.00 30.00 60.00 60.00
Co 1.30 0.80 0.90 0.60 0.60 0.70 7.00 5.40 4.30 5.00 4.90
Ni 2.30 1.80 1.40 1.00 0.80 1.00 7.30 5.50 540 8.70 6.70
Cu 7.80 5.90 7.40 5.50 4.10 540 78.00 4.10 <02 0.70 1.00
Zn 11.00 7.00 10.00 10.00 8.00 7.00 66.00 66.00 59.00 61.00 51.00
Ga 10.10 8.74 944 8.89 8.76 9.64 15.85 17.25 12.50 14.55 25.00
Rb 0.80 0.50 0.30 0.20 0.20 0.20 5.80 6.90 5.70 8.10 7.60
Sr 33.20 28.90 25.50 28.70 26.20 48.30 464.00  437.00  294.00 312.00 570.00
Y 18.10 17.20 17.40 14.00 14.80 15.50 20.80 26.00 24.50 18.90 15.90
Zr 137.00 159.00 180.00 136.00 142.00 157.00 37.00 58.00 69.00 78.00 35.00
Nb 4.90 520 5.60 4.30 4.50 5.50 1.70 1.60 230 240 1.00
Mo 1.31 1.83 1.37 1.15 1.15 1.73 0.64 0.65 0.56 0.68 0.86
Ba 19.30 13.10 11.30 10.40 11.40 11.50 185.50 191.00 131.00 225.00 91.30
Hf 2.60 330 3.70 3.10 330 3.50 0.90 0.90 1.60 1.80 0.90
Ta 0.20 0.30 0.30 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.10
Pb 2.00 1.30 1.40 0.50 0.60 2.20 23.40 26.60 9.70 10.40 17.40
Th 6.20 8.10 9.80 6.70 7.90 820 0.70 0.80 1.80 240 1.50
U 1.90 2.00 2.20 1.60 1.70 2.10 240 2.30 2.00 2.90 320
La 11.80 9.90 15.90 6.10 5.70 8.00 11.90 14.20 12.70 8.10 32.90
Ce 28.40 2430 34.40 16.90 15.90 20.10 26.00 31.00 27.60 22.10 68.10
Pr 3.82 3.20 4.00 2.14 2.04 2.84 346 4.02 3.60 322 8.16
Nd 15.30 12.70 15.40 8.70 8.40 11.30 15.10 16.90 16.00 14.40 32.80
Sm 346 2.81 3.00 1.93 1.92 246 3.52 3.65 425 3.55 5.63
Eu 043 0.34 0.40 0.26 0.26 0.29 1.51 1.45 1.46 1.27 1.89
Gd 2.78 2.26 2.34 1.85 1.68 2.03 3.74 4.55 4.40 3.68 4.16
Tb 0.44 0.38 0.38 0.29 0.27 0.34 0.59 0.72 0.68 0.53 0.51
Dy 3.08 2.57 2.74 2.08 2.16 252 3.81 441 441 3.15 3.01
Ho 0.64 0.59 0.60 0.46 0.50 0.55 0.77 0.92 0.93 0.67 0.58
Er 1.97 1.85 1.96 1.48 1.59 1.81 228 2.80 275 2.13 1.72
Tm 0.33 0.33 0.34 0.27 0.29 0.32 0.31 0.36 0.40 0.28 0.25
Yb 2.04 2.07 221 1.67 1.85 2.01 1.92 225 2.52 2.00 1.51
Lu 0.29 0.33 0.35 0.26 0.29 0.32 0.28 0.34 0.34 0.30 0.23
> REE 74.78 63.63 84.02 4439 4285 54.89 75.19 87.57 82.04 65.38 161.45
LREE/HREE 546 5.13 6.69 431 397 4.54 449 436 3.99 413 12.49
(La/Yb)n 415 343 5.16 2.62 221 2.85 445 453 361 291 15.63
J Eu 0.42 0.41 0.46 0.42 0.44 0.40 1.27 1.09 1.03 1.07 1.19
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Zidk 1
FEfm sqz12  sqzI3  sqzl4  sqzl5  sqzl6 | sqz91  sqz92  sqz93  sqz94  $qz95
HARR 2 ZRE
SiO, 54.80 53.40 53.60 53.90 54.10 48.60 48.10 47.90 45.90 46.00
TiO, 0.62 0.62 0.61 0.62 0.63 0.93 0.94 0.89 1.12 1.11
AlLOs 18.65 18.20 18.25 18.40 18.50 14.20 14.30 13.30 14.90 14.90
Fe,0; 8.06 797 791 8.04 8.07 10.17 10.26 10.26 10.16 9.95
FeO 3.55 3.65 3.51 3.86 3.54 5.84 6.00 524 5.26 4.95
MnO 0.17 0.17 0.17 0.17 0.15 0.39 0.40 0.35 0.39 0.38
MgO 3.59 3.53 344 3.51 3.54 9.60 9.50 10.50 7.47 7.08
CaO 531 572 5.39 543 4.90 7.62 7.65 8.81 837 9.17
Na,O 3.83 295 3.89 3.86 292 2.07 2.04 1.90 2.34 2.38
K,O 2.17 2.59 2.20 2.18 2.74 242 243 1.70 2.81 2.55
P,0s 0.17 0.16 0.16 0.16 0.16 0.28 0.29 0.26 0.27 0.27
LOI 298 372 3.66 3.31 3.89 3.53 3.64 3.65 6.03 5.88
Total 100.92  98.96 99.13 100.13  99.25 102.12 10191 101.11 98.99 98.74
A/NK 217 2.39 2.09 2.13 240 2.37 240 2.70 2.18 225
A/CNK 1.03 1.01 0.99 1.00 1.12 0.72 0.72 0.64 0.68 0.64
Sc 17.40 18.10 18.80 18.00 15.70 37.50 38.60 34.60 35.80 35.60
\% 222.00 220.00 211.00 216.00 216.00 | 296.00 303.00 29500 319.00 318.00
Cr 10.00 10.00 10.00 10.00 10.00 | 650.00 650.00 810.00 270.00 260.00
Co 20.90 20.80 20.10 21.60 20.80 41.50 43.70 45.60 36.10 35.10
Ni 8.40 820 7.50 8.40 8.00 100.50  104.50 136.00  75.10 73.20
Cu 71.10 68.40 67.20 75.80 67.90 92.00 102.00  93.10 34.00 53.50
Zn 97.00 100.00  98.00 100.00  104.00 | 362.00 379.00 257.00 299.00 282.00
Ga 18.70 18.60 17.90 19.45 18.25 14.40 15.35 14.50 17.00 17.80
Rb 25.60 34.00 37.30 26.10 27.70 54.80 52.90 32.10 57.40 5220
Sr 527.00  409.00 447.00 504.00 413.00 | 299.00 309.00 304.00 342.00 390.00
Y 17.20 15.70 15.40 14.80 14.60 23.60 24.50 23.40 25.10 25.80
Zr 65.00 57.00 57.00 56.00 55.00 92.00 96.00 89.00 99.00 102.00
Nb 2.60 2.30 2.20 2.20 2.20 2.20 2.00 1.90 2.30 2.40
Mo 0.48 0.57 0.63 0.47 0.47 0.36 0.31 0.28 0.42 0.61
Ba 371.00 387.00 322.00 349.00 391.00 | 558.00 554.00 33500 882.00 809.00
Hf 1.80 1.60 1.70 1.70 1.70 2.70 2.80 2.60 2.60 2.70
Ta 0.40 0.30 0.20 0.20 0.20 0.12 0.12 0.11 0.15 0.16
Pb 9.70 8.50 7.60 8.50 8.90 13.00 13.30 15.80 34.00 43.30
Th 1.50 1.19 1.22 1.14 1.18 1.66 1.74 1.57 1.21 1.20
U 0.97 047 0.50 0.42 0.44 1.57 1.44 1.59 0.74 0.79
La 9.70 7.60 7.70 7.20 7.30 8.60 9.00 7.90 9.20 9.50
Ce 20.30 16.60 17.00 15.60 15.90 25.40 26.10 24.00 26.10 27.20
Pr 261 229 225 2.16 2.16 3.56 3.76 337 3.66 3.74
Nd 11.40 10.20 10.10 10.00 9.70 17.20 17.90 16.30 17.10 17.30
Sm 273 2.74 2.55 240 2.60 476 481 4.58 4.63 4.87
Eu 0.94 0.92 0.89 0.90 0.92 1.45 143 1.39 1.44 1.55
Gd 3.04 2.67 2.80 2.76 2.65 4.80 5.04 472 474 473
Tb 0.46 0.41 0.44 0.40 0.40 0.72 0.74 0.66 0.72 0.72
Dy 295 2.73 2.64 2.62 2.55 431 440 4.16 444 4.54
Ho 0.61 0.56 0.55 0.54 0.53 0.82 0.87 0.81 0.88 0.92
Er 1.92 1.71 1.63 1.67 1.65 2.38 2.46 2.29 2.57 2.59
Tm 027 0.30 0.27 0.25 0.26 0.35 0.38 0.36 0.40 0.40
Yb 1.65 1.65 1.67 1.62 1.71 2.12 222 2.16 2.31 2.31
Lu 0.28 0.25 0.25 0.24 0.25 0.33 0.35 0.31 0.35 0.35
> REE 58.86 50.63 50.74 48.36 48.58 76.80 79.46 73.01 78.54 80.72
LREE/HREE 426 393 3.95 3.79 3.86 3.85 3.83 372 3.79 3.87
(La/Yb)n 422 3.30 3.31 3.19 3.06 291 291 2.62 2.86 2.95
J Eu 1.00 1.04 1.02 1.07 1.07 0.93 0.89 0.91 0.94 0.99
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Fig.7 Discrimination diagram of tectonic setting of the volcanic rocks from the Shaquanzi Fe—Cu ore district, East Tianshan
Mountains (St/Y—Y diagram after reference [57], Th—Ta—H{f/3 ternary discrimination diagram after reference [58], Nb/Th—Zr/Nb
diagram after reference [59], Nb/Yb—Th/Yb diagram after reference [60])
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Table 3 Zircon Hf composition of the rhyolite and diorite—porphyrite in the Shaquanzi Fe—Cu

ore district, East Tianshan Mountains

== Yoy HE  eLw/'HE 7°HETHE 20 THE'HE  enrq fom fowe
FERSR T sqz78
sqz78.1 0.2477 0.0057 0282857 0000030  0.28282 88 641 768
sqz 782 0.0694 0.0016 0283020 0000020 028301 155 333 340
sqz 783 0.1240 0.0029 0282827  0.000025 028281 84 635 797
s5qz 78 4 0.0846 0.0021 0282846 0000020  0.28283 92 593 743
sqz78.5 0.1240 0.0026 0282872 0000021 028286 101 562 690
59z 78.6 0.0569 0.0016 0282760  0.000018  0.28275 63 709 931
sqz78.8 0.0579 0.0014 0282974 0000017 028297 139 398 443
sqz78.11 0.0571 0.0014 0282943 0000018 028294 128 442 512
sqz78.13 00502 0.0014 0282942 0.000017  0.28293 128 444 515
sqz78.15 00391 0.0010 0282933 0000017 028293 125 453 532
sqz78.16 00629 0.0018 0283002  0.000016  0.28299 149 361 385
sqz78.17 00733 0.0021 0282927  0.000020 028291 123 475 561
sqz78.18  0.0539 0.0016 0282943 0000022 028293 129 444 515
sqz78.19 00458 0.0014 0282956  0.000014 028295 133 423 482
sqz7820 00551 0.0016 0282978 0000017  0.28297 140 395 437
sqz7822 00513 0.0015 0282967 0000015 028296 136 409 460
sqz7823 00635 0.0018 0283019 0000017 028301 154 337 346
5qz7825  0.0434 0.0013 0282965  0.000019 028296 137 409 461
$5q278.26 0.0541 0.0015 0282962 0000016  0.28295 135 416 471
sqz7827 00532 0.0015 0282975  0.000019 028297 139 398 442
sqz7828 00564 0.0015 0283016  0.000018 028301 154 339 349
sqz7830 00573 0.0015 0283000 0000018 028299 149 362 386
RS 59299

542992 0.0615 0.0016 0282887 0000019  0.28288 108 527 643
$qz99.3 0.0884 0.0023 0282913 0000018 02829 116 497 591
$5q7.99.6 0.0359 0.0011 0282587 0000016 028258 0332 944 1312
5qz99.7 0.0891 0.0029 0282982 0.000020 028296 139 403 445
5qz99.8 0.1245 0.0043 0282970 0000029  0.28294 132 439 491
5qz99.10  0.1390 0.0047 0282924 0000028  0.2829 115 516 600
5qz99.12 00754 0.0026 0282826  0.000021 028281 85 631 794
$qz99.14  0.0801 0.0025 0282833 0000019 028282 88 618 775
sqz99.15 00546 0.0020 0282662 0000019 028265 28 859 1156
$qz99.16  0.0695 0.0022 0282661 0000018  0.28265 27 864 1160
sqz99.17 00647 0.0017 0282868 0000019 028286 101 555 687
5qz99.19 02015 0.0065 0282902 0000045 028286 103 582 676
$qz99.20  0.0877 0.0019 0282938 0000022  0.28293 126 456 530
sqz99.21 0.0714 0.0019 0282576 0000019 028256  -022 980 1347
sqz99.23 01278 0.0036 0282930 0000027 028291 119 490 570
$qz99.24  0.0812 0.0019 0282975 0000020 028296 139 401 445
$qz9928  0.0839 0.0021 0282943 0000020 028293 127 451 522
$qz9930  0.1009 0.0031 0282900 0000034 028288 109 530 634

T HE R 250 HT R FHBREERRL BT (7Lu/HE) cnve=0.32, ("°HEHE) cuoro=
0.282772; T 451 s (""*Lu/ "HF) pn=0.0384, ("Hf/'"Hf) pn=0.28325"; Lu T4 H %
A=1.867x10"a"*
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Fig.8 Single—stage Hf model age calculation (a) and correlation diagram of zircon e versus U—Pb (b) age of the rhyolite and
diorite—porphyrite in the Shaquanzi Fe—Cu ore district, East Tianshan Mountains (after reference [62])
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Geochemistry and zircon U—Pb age of volcanic rocks from the Shaquanzi
Fe—Cu deposit in East Tianshan Mountains and their geological significance

XU Lu—lu', CHAI Feng—mei', LI Qiang’, ZENG Hong',
GENG Xin—xia’, XIA Fang', DENG Gang’

(1. Xinjiang Key Laboratory for Geodynamic Processes and Metallogenic Prognosis of the Central Asian Orogenic Belt, Xinjiang
University, Urumqi 830049, Xinjiang, China, 2. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing
100037, China; 3. No. 6 Geological Party, Xinjiang Bureau of Geology and Mineral Resources, Hami 839000, Xinjiang, China)

Abstract: Located along the Aqishan— Yamansu belt of East Tianshan Mountains, the Shaquanzi Fe— Cu deposit is one of the
deposits hosted in Paleozoic volcanic rocks. The deposit occurs in the second and third lithologic memberss of the Dikaner
Formation consisting of volcanic rocks intercalated with sedimentary rocks. The iron mineralization also occurs at the contact zone
between diorite—porphyrite and wall rocks. The tectonic setting and age of the volcanic rocks are key factors in the reconstruction of
the ore— forming process. In this paper, representative samples of Dikaner Formation volcanic rocks and diorite— porphyrite in the
Shaquanzi Fe—Cu ore district were analyzed for major and trace elements and zircon U—Pb dating was conducted to investigate the
tectonic setting and formation ages of these rocks. LA—ICP—MS analyses of zircons with well—defined oscillatory zoning yielded
mean ““Pb/”*U ages of (321.7+1.7) Ma and (322.7+1.7) Ma, respectively, indicating that they were formed during late Early
Carboniferous. The geochemical data suggest that most of the volcanic rocks belong to calc—alkaline series with the enrichment of
LILE, LREE and depletion of Nb, Ta, and Ti, similar to the characteristics of arc volcanic rocks. The zircons from rhyolite and
diorite—porphyrite have ey, values of +6.28~+15.51 and —0.22~+13.9, respectively. The rhyolites were derived from juvenile crustal
materials and basalts, which came from mantle wedge modified by fluids from subducted materials that formed andesite and diorite—
porphyrite through crystal fractionation. Regional geology and geochemical evidence indicates that the Dikaner Formation volcanic
rocks and diorite— porphyrite were formed simultaneously through island arc magmatism during the late stage of subduction. The
Shaquanzi Fe—Cu deposit hosted in the Dikaner Formation were formed after 322 Ma.

Key words: volcanic rock; geochemistry; zircon U—Pb dating; Hf isotope; Shaquanzi Fe—Cu deposit, East Tianshan Mountains
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