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Fig. 1 Regional geotectonic map of the study area (a), distribution map of magmatic rocks in South Tianshan and adjacent
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areas (b) and simplified geological map of the Jinghan pluton (¢)
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Fig. 2 Field photos (a,b,c) and representative microphotographs (d,e,f) of the Jinghan pluton
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®1 FTEFZKELRE LA-ICP-MS 57 U-Pb EEHIE
Table 1 LA-ICP-MS zircon U-Pb dating results of monzogranites from the Jinghan pluton

I3 L e 4Ek /Ma

Fefmgis  Th/U

WIPL/2SPh 1g  MTPL/%U 1g 2Ph/SU 1g 27PB/PU 1o YSPh/U 1o
D5028-1  0.80  0.0548  0.0015 0.4317  0.0121  0.0567  0.000 5 364 8.6 355 3.0
D5028-2  0.30  0.0522  0.0011  0.3636  0.0078  0.0502  0.000 4 315 5.8 316 2.7
D5028-3  0.60  0.0718  0.0017 1.7285  0.0401 0.1730  0.0014 1019 150 1029 7.5
D5028-4 0. 60 0.053 0 0.001 4 0. 365 5 0.009 2 0.049 7 0. 000 4 316 6.9 313 2.5
D5028-5 0. 30 0.053 1 0.001 2 0.372 3 0. 008 6 0. 050 5 0. 000 4 321 6.4 317 2.7
D5028-6  0.20  0.0521  0.0011 0.3563  0.0079  0.0491  0.000 4 309 5.9 309 2.6
D5028-7  0.50  0.0519  0.0011 0.3616 0.0084  0.0500  0.000 6 313 6.3 314 3.5
D5028-8 2. 60 0.051 8 0.001 0 0.332 4 0.006 1 0.046 1 0. 000 3 291 4.6 290 1.7
D5028-9 0. 50 0.052 2 0.001 4 0.358 6 0. 009 6 0.049 4 0. 000 5 311 7.2 311 3.1
D5028-10 0. 30 0.052 5 0.001 2 0.377 3 0.008 3 0.0517 0. 000 3 325 6.1 325 2.1
D5028-11  0.40  0.0534  0.0012  0.3728  0.0080  0.0502  0.000 3 322 5.9 316 2.0
D5028-12  0.60  0.0534  0.0015 0.3756 0.0109  0.0505  0.0005 324 8.0 318 3.1
D5028-13  0.90  0.0530  0.0012  0.3357  0.0076  0.0455  0.0004 294 5.7 287 2.3
D5028-14  0.80  0.0567  0.0034  0.3542  0.0211  0.0456  0.000 9 308 16.0 287 5.0
D5028-15 0. 36 0.053 5 0.001 4 0.342 1 0. 008 5 0.046 1 0. 000 4 299 6.0 291 2.0
D5028-16 0. 09 0.054 9 0.001 1 0.358 7 0.007 4 0.047 0 0. 000 4 311 6.0 296 3.0
D5028-17 0. 90 0.058 9 0.003 9 0.384 6 0.026 2 0.047 6 0. 000 7 330 19.0 300 4.0
D5028-18  0.59  0.0543  0.0029  0.3676  0.0198  0.0489  0.000 6 318 15.0 308 4.0
D5028-19  0.85  0.0545  0.0032  0.3686  0.0208  0.0495  0.000 7 319 15.0 312 4.0
D5028-20 0.78 0.049 6 0.002 7 0.345 6 0.018 2 0.050 8 0. 000 6 301 14.0 319 4.0
D5028-21 0. 21 0.053 5 0.001 6 0.379 2 0.011 0 0.051 1 0. 000 4 326 8.0 321 3.0
D5028-22 0. 30 0.053 2 0.001 4 0.384 8 0.010 1 0.052 1 0. 000 5 331 7.0 327 3.0
D5028-23  0.65  0.0552  0.0022  0.4745  0.0187  0.0628  0.000 7 394 13.0 392 4.0
D5028-24  0.51  0.0547  0.0017  0.5557  0.0163  0.0736  0.000 7 449 110 458 4.0
08-43-1 0.96  0.0525 0.0017  0.3529  0.0113  0.0486  0.0004 307 8.5 306 2.7
08-43-2 0.10  0.0694  0.0013 1.2445 0.0240 0.1289  0.001 0 821 10.9 782 6.0
08-43-4 1.44 0.053 3 0.001 7 0.363 4 0.011 6 0.049 2 0. 000 5 315 8.7 310 3.2
08-43-5 0. 96 0.054 8 0.001 5 0.357 1 0.009 9 0.047 0 0. 000 4 310 7.4 296 2.7
08-43-6 0.61  0.0526 0.0016 0.3486  0.0102  0.0478  0.000 4 304 7.7 301 2.7
08-43-7 1.78  0.0539  0.0018  0.3692 0.0120  0.0496  0.000 4 319 8.9 312 2.7
08-43-8 0.45  0.0482  0.0020  0.3265 0.0127  0.0494  0.0005 287 9.7 311 3.3
08-43-9 0.89  0.0550  0.0016  0.3652 0.0110 0.0479  0.0005 316 8.2 302 3.2
084310 0.82  0.0495  0.0017 0.3203 0.0111 0.0469  0.0006 282 8.5 295 3.4
08-43-11 0.99 0.052 4 0.001 5 0.351 5 0.009 5 0.048 5 0. 000 4 306 7.1 305 2.5
084312 0.69  0.0512  0.0017 0.3230 0.0106 0.0455  0.000 4 284 8.2 287 2.7
084313 0.99  0.0512  0.0018 0.3191 0.0111 0.0449  0.0005 281 8.6 283 3.3
084314  2.24  0.0541  0.0017 0.3513 0.0110 0.0467  0.000 4 306 8.3 294 2.7
084315  0.78  0.0520  0.0020  0.3317  0.0122  0.0462  0.0005 291 9.3 291 3.1
08-43-16 0. 56 0.052 9 0.001 6 0.348 4 0.010 4 0.047 7 0. 000 4 304 7.8 300 2.6
08-43-17 0. 67 0.0511 0.001 2 0.343 9 0.007 5 0.048 6 0. 000 4 300 5.7 306 2.4
084318 0.72  0.0520  0.0019  0.3299  0.0119  0.0456  0.0005 290 9.1 288 3.1
084319  0.55  0.0706  0.0014 1.5915 0.0304 0.1623  0.001 3 967  11.9 969 7.0
084320  1.10  0.0528  0.0021  0.3365 0.0136 0.0459  0.0005 295 10.4 289 3.2
084321 0.52  0.0510  0.0017 0.3305 0.0108  0.0467  0.0005 290 8.2 294 2.8
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Fig. 3 Zircon U-Pb concordia plots of monzonitic granites from the Jinghan pluton
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Table 2 Major, trace and rare earth elements contents and characteristic parameters of the Jinghan pluton
ERICE R/ FHESHL
A Gt
SiO;  TiO2 Al O3 Fe;O3 FeO MnO MgO CaO Na,O K,O P,0s ggkg SE ALK Na;O/K;O TFeO
11-13 65.26 0.66 14.35 1.02 3.78 0.07 1.78 2.78 4.07 3.94 0.35 0.81 99.00 &.01 1.03 4.70
12-2 60.91 1.50 14.68 1.40 5.40 0.11 2.20 4.07 4.27 2.42 0.50 0.68 98.27 6.69 1.77 6. 66
AR 5130 54.20 1.12 16.85 2.20 4.68 0.11 5.37 6.90 3.28 1.83 0.39 0.93 98.01 5.12 1.79 6. 66
AR = 09-5 58.74 1.46 16.63 1.75 5.80 0.10 2.69 3.81 3.62 2.83 0.55 1.11 99.17 6.45 1.28 7.38
5345 60.96 1.22 15.69 2.98 3.40 0.13 3.45 5.19 2.73 3.06 0.43 0.59 99.85 5.79 0. 89 6.07
014-8 60.09 1.04 15.24 1.63 4.45 0.09 2.84 5.17 4.22 3.16 0.36 1.15 99.59 7.38 1. 34 5.92
5028 68.10 0.43 14.19 0.80 2.88 0.05 1.26 2.14 3.52 4.31 0.16 0.24 98.23 7.83 0. 82 3. 60
11-5  69.69 0.42 14.15 0.73 2.79 0.05 0.93 2.03 3.99 3.90 0.25 0.39 99.45 7.89 1. 02 3.45
—Ki 08-33 62.86 0.87 15.37 1.75 3.91 0.08 1.95 3.51 4.08 3.64 0.38 0.33 98.91 7.73 1.12 5.49
= 11-8  66.16 0.62 14.24 1.00 3.46 0.06 1.56 2.92 3.90 3.88 0.30 0.40 98.62 7.78 1. 01 4. 36
12-3  67.86 0.58 14.10 2.43 1.03 0.03 0.95 1.93 6.79 2.46 0.31 1.24 99.83 9.25 2.76 3.22
5059 72.72 0.25 13.92 0.50 1.71 0.04 0.44 1.04 3.43 5.04 0.08 0.38 99.55 8.46 0. 68 2.16
bk 5040 74.22 0.10 12.42 0.50 1.17 0.03 0.03 0.99 3.92 4.51 0.02 0.31 98.36 8.43 0. 87 1.62
ViAsika 5572 71.98 0.20 14.34 0.60 1.89 0.02 0.43 1.30 3.36 5.31 0.13 0.27 99.85 8.68 0.63 2.43
FHIEZHL R CR F /1070
B G
DI A/CNK SI AR o A/MF C/MF Rb Sr Ba Th U Nb Ta Y Zr
11-13 76.24 0.89 12.22 2.76 2.84 1.28  0.45 68 668 599 11.28 3.02 11.57 1.47 21.95 190
12-2 66.08 0.86 14.02 2.11 2.42 0.98 0.49 132 523 895 12.67 3.18 20.13 1.60 32.93 281
AP 5130 45.33  0.85 30.93 1.55 2.16 0.73 0. 54 151 408 845 19.76 3.74 17.36 1.55 28.54 356
NEKE 095 61.66 1.04 16.11 1.92 2.56 0.96  0.40 116 409 851 20.74 5.14 14.35 1.07 23.85 254
5345 58.69 0.91 22.18 1.71 1.85 0.90 0. 54 194 262 406 28.21 2.33 13.78 0.87 22.14 272
014-8 64.39 0.77 17.43 2.13 3.11  0.98 0. 60 127 666 848 15.22 3.14 14.64 1.02 26.69 216
5028 80.26 0.99 9.86 2.52 2.41 1.71 0.47 208 257 531 19.08 2.25 13.06 1.79 16.54 174
11-5  82.43 0.98 7.50 2.90 2.32 1. 95 0.51 234 225 638 25.92 4.85 14.78 2.19 13.79 151
K 08-33 71.46 0.90 12.73 2.39 2.95 1.21 0. 50 152 358 1302 15.41 2.48 13.76 1.17 28.98 311
iAske 11-8 76.75 0.89 11.28 2.66 2.57 1.41 0.52 202 400 1030 30.89 2.98 11.43 0.93 12.58 199
12-3  88.70 0.81 6.97 3.72 3.40 2.03 0. 51 147 224 388 30.58 3.31 14.85 1.50 18.14 238
5059 89.27 1.07 4.00 2.69 2.40 3.32 0.45 285 100 323 11.10 3.11 11.63 2.09 9. 67 102
— 5040 93.48 0.95 0.32 3.82 2.26 5.22 0.75 226 51 36 17.80 9.01 16.47 3.22 18.83 88
iAske 5572 88.02 1.05 3.73 2.51 2.59 3.16 0.52 188 112 407 12.91 2.33 6.15 0.65 5.14 77
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MEITCE EFR/107° FIESHL LT REGE/10°6

A T
Hf P Cr Co Ni Ga Rb/Sr Th/U Zr/Hf Ba/Sr Rb/Ba La Ce Pr Nd Sm
11-13  4.88 1649 43.62 25.85 22.56 18.50 0.10 3.74 38.96 0.90 0.11 41.27 84 10.34 41.12 7.25
122 7.12 2591 47.37 16.68 20.97 21.06 0.25 3.98 39.45 1.71 0.15 53.69 109 13.32 52.80 9.78
Zigi—f 5130 9.16 1815 22.45 16.80 15.13 21.81 0.37 5.28 38.86 2.07 0.18 49.06 114 13.77 53.47 9.35
WA 095 6.39 1560 37.74 17.82 19.94 21.62 0.29 4.04 39.8 2.08 0.14 44.03 91 10.8 41.07 7.18
5345  6.82 1526 114.0015.62 43.01 22.58 0.74 12.11 39.89 1.55 0.48 59.30 106 12.44 46.21 7.93
014-8  5.09 2301 69.09 28.02 44.74 21.54 0.19 4.85 42.34 1.27 0.15 53.47 112 13.29 49.84 8.42
5028 4.99 669 25.12 6.84 11.17 19.81 0.81 8.48 3491 2.07 0.39 36.23 70 7.99 28.73 5.13
115 4.08 1069 55.29 6.61 18.07 22.10 1.04 5.34 37.05 2.83 0.37 46.87 79 8.96 31.86 5.38
—k 0833 7.39 165210100 12.6 40.95 22.92 0.43 6.21 42,12 3.63 0.12 643 125 14.25 52.63 8.96
R 118 5.12 1323 55.26 10.00 18.21 23.62 0.50 10.37 38.82 2.57 0.20 40.74 79 9.28 3407 5.55
12-3  6.26 1363 41.66 5.80 11.71 23.03 0.66 9.24 38.07 1.73 0.38 52.14 87 10.50 38.24 6.63
5059  3.58 372 21.78 2.59 3.46 17.30 2.84 3.57 28.57 3.22 0.88 22.97 46 5.44 20.48 4.24
— iy 5040 3.62 74 6.73 1.09 3.00 16.66 4.40 1.98 24.26 0.71 6.23 6.91 14 198 7.67 1.96
ERE 5572 2,59 580 20.53 2.52 4.41 16.17 1.68 5.54 29.59 3.64 0.46 25.58 45 5.20 18.88 3.46
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Geochronology and geochemistry of the Jinghan granitic pluton in
South Tianshan, Xinjiang and their tectonic significance

CHEN Shi-hai'*, ZHONG Wen*, ZHANG Jian-ren”

(1.School of Earth Sciences and Engineering . Nanjing University, Nanjing 210093, China ;
2.Jiangxi Institute of Geological Survey, Nanchang 330030, China)

Abstract; The Jinghan granitic pluton, located in the north of Heshuo County, Xinjiang Autonomous
Region, bears important information for studying the tectonic evolution of the South Tianshan orogenic
belt. This pluton consists mainly of monzonitic granite and less amounts of quartz monzodiorite and two-
mica granite. LA-ICP-MS zircon U-Pb dating yields ages of (316.143.9) Ma~(298=+4) Ma, indicating
that the pluton was emplaced in Late Carboniferous. Geochemically, this pluton shows wide variation of
chemical compositions, with SiO, contents ranging {rom 54.20% to 74.22%, and total alkali values
(ALK) from 5.12% to 9. 25%, and show characteristics for rocks of high-K calc-alkaline series. Granitic
rocks from this pluton have A/CNK values of 0.77~1.07, thus can be grouped into metaluminous-
weakly peraluminous granitoids. Total REE contents of 29. 65X 107° to 298. 50 X107° and (La/Yb)y ratios
of 1. 83 to 29. 16 show an obvious enrichment of light rare earth elements. Weakly negative Eu anomalies
with §Eu values of 0. 54 to 1. 04 display characteristic of weak depletion. Geochemical characteristics sug-
gest that the granitic magmas likely originated from partial melting of crust materials, and also underwent
magma mixing with mantle-derived mafic magmas during the formation process. Combined with the re-
gional tectonic settings and the discrimination results of trace elements, it is concluded that the Jinghan
pluton was generated during the late stage of the collision between the Tarim Plate and the Yili-
Kazakhstan Plate under a collisional to post-collisional tectonic setting. These results also imply that the
late Paleozoic residual oceanic basin in the South Tianshan Belt was finally closed in late Carboniferous.

Key words: tectonic setting; high-K calc-alkaline series; zircon U-Pb dating; South Tianshan belt,
Xinjiang





