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Abstract: The study object is located in the Chabuchaer Forest Farm on the northern margin of Wushun Moun-
tain in Yili Basin, the studying of geochemistry, geochronology and petrogenesis have an important indicative
significance for discussing crust-mantle magmatism in the southern margin of the West Tianshan. The geochem-
ical characteristics show that the monzogranites is a high-potassium-calcium-alkaline and quasi-aluminous-weak
peraluminous rocks, the monzogranites is enriched with LREE, weak negative Eu anomaly (8Eu=0.74~0.84) .
rich in LILEs and deficient in HFSEs(Nb, Ta. Ti. P), its Zr/Hf radios are 42~44, some samples contain a
small amount of corundum mineral, and it show the characteristics of crust-derived granite. The Al,O;, FeO" and
CaO of the diorite is obviously higher than that in granite, but the Na,O and K,O is lower than the granite, it be-
longs to high-potassium-calcium-alkaline quasi-aluminous rock; the diorite is enriched with LREE, weak posi-
tive anomaly of Eu(8Eu=0.90~1.24) ., rich in LILEs and deficient in HFSEs(Nb, Ta), in addition, the diorite
has high Sr (Sr>400x10 ), low Y (12.83x10 °) and Yb (1.34x10°) and high Mg’, therefore, the source rock is
the partial melting product of the mantle overlying the subduction slab, which enrichment hornblende. The mon-
zogranite and diorite show the characteristics of island arc magma. The zircon U-Pb dating results show that the
age of monzogranite is 361.7+£1.8 Ma, and belong to the late Devonian. Combined with previous research data,
we believed that in ~360 Ma, due to the rolling-back or subduction of the southern Tianshan ocean plate, the
overlying mantle partially melted and produced the basic magma. During the uppouring process of the magma, a
large amount of heat were provided, which led to partial melting of the crust and the formation of acidic magma,
and the two kinds of magma had uneven mixing. At the same time, mantle convection caused by upwelling mag-
ma leads to a certain extension (back-arc extension) in the Yili block.

Keywords: Western Tianshan; granite and inclusion; zircon U-Pb dating; geochemistry; tectonic environ-
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Fig. 1 Geological map of research area
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Fig.2 The petrographical feature of granite and its "enclave" diorite in Wusunshan area
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®1 BAMLBRIERSE LAICP-MS $A U-Pb EELEF
Tab. 1 LA-ICP-MS zircon U-Pb date of the granite in Wusunshan area
S &0 [f) i % L1 IF) fi 2% He1F AF-#% (Ma)

ISXY—34 Pb U ZOOPb/ZZSU 1(5 207Pb/235U 10 207Pb/ZUbe l o ZUXPb/ZIZTh 10 232Th/238U 1(5 ZUGPb/'B&U 1 5 207Pb/235U 1 o 207Pb/206Pb 1 6

1 17 198  0.0766 0.0006 05975 0.0376 0.0565 0.0036 00224 0.0012 0.7349 0.0022 476 4 476 30 474 142

3 10 165  0.0582 0.0004 04400 0.0279 0.0548 0.0035 0.0125 0.0006 0.6879 0.0022 35 2 370 23 404 142

4 18 241  0.0688 0.0005 05290 0.0218 0.0558 0.0024  0.0151 0.0006 0.7741 0.0010 429 3 431 18 445 95

5 14227  0.0587 0.0004 04420 0.0176 0.0546 0.0021 0.0121 0.0005 0.6571 0.0007 368 2 37215 397 88

6 15 264  0.0570 0.0003 04265 0.0160 0.0543 0.0020 0.0108 0.0005 0.6880 0.0010 357 2 361 13 383 83

7 14228  0.0584 0.0004 04401 0.0195 00546 0.0024 00121 0.0006 0.6391 0.0012 36 2 370 16 397 98

8 21 347  0.0581 0.0004 04353 0.0147 0.0543 00018 00111 0.0006 0.8042 0.0009 364 2 367 12 384 74

9 20 327 0.0579 0.0004 04373 0.0160 0.0548 0.0020 0.0104 0.0005 0.7997 0.0095 363 2 368 13 403 81

10 18 289  0.0586 0.0003 04391 0.0168 0.0544 0.0020 0.0120 0.0006 0.7757 0.0006 367 2 370 14 386 84

11 14 244 0.0576 0.0004 04323 0.0281 0.0545 00035 00117 0.0005 0.6680 0.0027 361 30365 24 390 144

12 11178  0.0586 0.0004 04358 0.0288 0.0539 0.0035  0.0116 0.0005 0.7017 0.0013 367 2 367 24 367 147

13 18 292 0.0580 0.0004 04323 0.0217 0.0540 0.0027 0.0130 0.0005 0.7243 0.0012 364 2 365 18 372 113

14 19 326  0.0574 0.0003 04322 0.0190 0.0546 0.0024  0.0098 0.0004 0.8631 0.0009 360 2 365 16 398 98

15 8 138 0.0569 0.0005 04284 0.0480 0.0546 0.0061  0.0165 0.0010 0.5464 0.0010 357 3 362 41 395 250

21 20 338 0.0579 0.0003 04364 0.0129 0.0546 0.0016 0.0138 0.0007 0.6215 0.0015 363 2 368 11 397 64

22 22369  0.0572 0.0003 04296 0.0184 0.0544 0.0023  0.0120 0.0007 0.7433 0.0029 359 2 363 16 390 95

23 26 423 0.0579 0.0003 04368 0.0136 0.0547 0.0017 00131 0.0008 0.6679 0.0024 363 2 368 11 400 69

24 19 322 0.0580 0.0003 04351 0.0163 0.0544 00020 0.0124 0.0009 0.6336 0.0010 364 2 367 14 388 82

26 22 353 0.0575 0.0003 04293 0.0158 0.0542 0.0020 0.0125 0.0007 0.7908 0.0013 360 2 363 13 379 81

27 20 344 0.0563 0.0004 04205 0.0354 0.0541 0.0046 00125 0.0007 0.7217 0.0038 353 2 356 30 377 189

28 20 339 0.0568 0.0004 04230 0.0239 0.0540 0.0029 0.0121 0.0007 0.7839 0.0016 356 2 358 20 370 123

29 21 349 00567 0.0003 04238 00142 00542 00018 00141 0.0009 0.6705 0.0013 356 2 359 12 319 74

30 29 468  0.0578 0.0003 04356 0.0141 0.0547 0.0017 0.0130 0.0009 0.7430 0.0009 362 2 367 12 399 71

32 B4 FAHAE AL, KA A B R R Si0, & i B AR /)N
T, W M o E g R 2, g2 (70.22%~72.00%), A X} ik £ FeO'(1.99%~2.91%)
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Fig. 4 LA-ICP-MS zircon U-Pb concordia diagram for the granite (13XY-34)
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I Al Si0,-K,0 B v (181 5), TN 25 Ja 1 0 T 5
BV AL R4 (] 5) . B4, 7 SiO,-FeO'. P,05. CaO
ey ey s R fige i (T ), —ARAE I it T I 1 7 A
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Tab. 2 Major and trace element analyses of the granites and dioritefrom the Wusunshan area

e TRAER S 13XY-34 N2 13XY-35
[2]8]
1h 2h 3h 4h 5h 1h 2h 3h 4h 5h 6h
Sio, 71.18 70.22 70.78 72.00 71.35 52.07 5261 5224 5254 5184 5232
ALO; 14.04 14.40 14.18 14.29 1422 1650 1678 1670 1683  16.68  16.86
Fe,0; 0.60 0.88 0.62 0.20 0.88 2.46 2.37 2.30 1.91 1.83 227
FeO 1.90 2.12 2.01 1.81 1.65 5.78 6.26 6.40 6.71 6.66 6.36
FeO' 2.44 291 2.57 1.99 2.44 7.99 8.39 8.47 8.43 8.31 8.40
Ca0 1.84 2.64 2.16 1.86 2.50 8.23 8.30 8.01 8.26 7.48 8.27
MgO 0.96 1.00 0.88 0.67 0.83 5.90 5.79 6.00 6.04 5.36 6.04
K,0 3.90 3.94 3.86 433 3.90 1.86 1.96 1.86 1.68 1.72 1.71
Na,0 3.63 3.43 3.72 3.63 3.50 3.42 2.50 2.80 2.57 3.46 2.68
TiO, 0.31 0.35 031 0.25 0.29 0.82 0.82 0.82 0.79 0.87 0.80
P,O; 0.07 0.09 0.07 0.05 0.07 0.18 0.15 0.15 0.15 0.16 0.15
MnO 0.04 0.05 0.05 0.04 0.04 0.17 0.15 0.16 0.15 0.15 0.15
LOI 1.51 0.88 1.35 0.87 0.76 2.58 2.28 2.51 2.36 3.75 2.35
Total 99.98 100.00 99.99 100.00 99.99 99.97 9997 9995 9999 9996  99.96
A/CNK 1.04 0.98 1.00 1.02 0.98 0.73 0.79 0.79 0.80 0.79 0.79
K,0/Na,0 1.07 1.15 1.04 1.19 111 0.54 0.78 0.66 0.65 0.50 0.64
Mg’ 4122 37.96 37.91 37.50 37.72 56.81 5514 5580  56.08 5349  56.16
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ik 2
e ZRAERE : 13XY-34 A 13XY-35
218}
1h 2h 3h 4h sh 1h 2h 3h 4h sh 6h
o 2.01 2.00 2.07 218 1.93 3.07 2.07 235 1.89 3.04 2.07
0.68 0.13 037
Cu 6.99 457 6.09 427 420 25.50 76.00 7200 7530 88.00 69.40
Pb 442 5.72 5.29 6.60 7.15 13.00 6.12 6.52 1520 44.00 15.30
Zn 18.20 17.70 18.40 13.90 14.60 80.10 64.80 66.00 75.30 92.50 71.60
Cr 5.44 427 14.80 452 3.47 13700 103.00 10400  109.00 9400  109.00
Ni 1.86 2.15 6.75 1.62 121 33.10 24.70 2440 2720 2020 26.00
Co 6.03 6.29 5.52 412 4.94 29.00 31.80 33.60 33.10 31.40 32.40
Li 1.99 1.81 0.92 1.00 1.19 6.66 6.38 9.24 9.05 11.70 9.10
Rb 113.00  129.00 102.00 119.00 118.00 65.30 61.10 64.80 56.50 56.40 56.90
Cs 130 1.56 139 1.14 1.43 0.79 2.04 1.56 1.00 0.92 0.92
Mo 0.46 0.22 0.56 021 0.22 0.41 0.28 021 0.13 0.36 0.21
Sr 20400 24600 24100 20400  230.00 49200 413.00 46500  417.00  382.00  413.00
Ba 71100 62600 708.00 500.00 668.00 27500 35500 35600  327.00 32600  316.00
v 49.00 57.80 47.30 32.40 45.20 26600 28500  290.00 28400  306.00  286.00
Sc 6.92 8.19 7.01 482 6.70 28.10 33.30 3040 29.20 33.30 33.90
Nb 5.79 651 6.04 497 6.15 3.35 334 1.52 151 227 1.45
Ta 0.61 0.62 0.59 0.73 0.73 0.40 0.35 0.20 0.18 0.26 0.17
Zr 14400 165.00 144.00 114.00 159.00 4590 4270 4120 4300  49.00 35.90
Hf 322 3.87 3.19 2.78 3.69 130 135 0.98 0.93 136 0.82
Ga 13.00 14.40 13.40 13.10 13.60 16.00 16.40 15.80 15.80 17.00 15.70
U 1.82 1.64 1.46 1.69 1.69 0.88 0.76 0.51 0.43 0.52 0.38
Th 11.00 9.39 10.10 10.80 10.70 4.10 431 191 1.56 175 134
Y 13.90 15.80 14.40 1220 14.60 12.50 17.00 11.40 11.20 13.90 11.00
Ti 1858.14  2097.90  1858.14  1498.50 173826 491508 491508 491508 473526 521478 479520
K 3237507 32707.12 3204302 3594463 3237507 1544042 16270.55 1544042 13946.18 1427824 1419522
P 30520 392.40 30520 218.00 305.20 78480 65400 65400 65400  697.60  654.00
La 17.50 16.70 15.20 17.70 18.70 9.77 9.45 5.10 5.17 7.79 4.94
Ce 34.20 32.50 31.50 31.50 36.50 2050 22.10 11.30 11.90 17.50 11.30
Pr 3.88 3.64 3.52 3.37 3.90 234 2.83 1.59 1.60 228 1.54
Nd 12.60 12.50 12.10 10.10 12.90 8.83 10.80 6.82 6.97 9.1 6.43
Sm 2.75 2.56 2.40 2.16 2.58 2.15 2.89 1.87 1.91 224 1.81
Eu 0.69 0.63 0.67 0.56 0.63 0.84 0.86 0.78 0.76 0.95 0.75
Gd 2.50 2.67 2.48 1.98 242 228 2.96 2.08 2.07 246 2.12
Tb 0.41 0.45 0.41 031 0.41 0.40 0.48 034 0.35 0.42 0.36
Dy 254 272 2.46 1.96 259 231 3.03 2.14 2.09 252 2.06
Ho 0.56 0.59 0.53 0.44 0.54 0.47 0.65 0.4 0.4 0.52 0.44
Er 1.62 1.74 1.54 131 1.58 135 1.88 126 1.20 151 125
Tm 0.26 027 0.25 021 0.25 0.20 0.29 0.18 0.18 0.23 0.18
Yb 1.67 1.81 1.65 1.45 1.69 132 1.82 117 120 1.42 112
Lu 0.26 0.29 026 0.23 0.27 0.21 0.28 0.18 0.18 0.22 0.17
YREE 8144 79.07 74.97 73.28 84.96 52.97 60.32 35.25 36.02 49.17 34.47
(La/Yb)y 752 6.62 6.61 8.76 7.94 5.31 3.72 3.13 3.09 3.94 3.16
(La/Sm)y 411 421 4.09 5.29 4.68 2.93 2.11 176 175 225 176
(Gd/Yb)y 124 1.22 1.24 113 118 1.43 135 1.47 1.43 1.43 1.57
Sr/Y 14.68 15.57 16.74 16.72 15.75 3936 2429 40.79 37.23 27.48 37.55

SEu 0.80 0.74 0.84 0.83 0.77 1.16 0.90 1.21 1.17 1.24 1.17
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Fig. 5 (a) The TAS, (b) K,0-SiO, and (c) A/NK-A/CNK diagram of granite and diorite in Wusunshan area
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Fig. 6 Chondrite-normalized REE patterns and primitive mantle-normalized spidergrams of

granites and diorite from the Wusunshan area
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Fig. 8 Tectonic discrimination diagrams for the monzogranite and diorite
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Fig. 9 Lastst Devonina-early Carboniferous Tectonic in the southern Yili Block
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