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Geochronology, petrochemistry and tectonic implications of Early Devonian
plutons in Kumux area, Xinjiang

YANG Tian-nan' and WANG Xiao-ping’
(1. Institute of Geology, Chinese Academy of Geological Science, Beijing 100037, China; 2. Mineral Resource & Reservoir
Evaluation Center of Xinjiang, Urumgi 830000, China)

Abstract: Detailed field observations have identified basic and granitic plutons in Kumux area, whose intersec-
tions resulted in a white-black mosaic pattern at the surface. Geochemical analyses demonstrate that both granite
and gabbro are strongly enriched in LREE and incompatible elements and depleted in HREE and other compati-
ble elements. Very high Sr content and low Rb/Sr ratio of the gabbros can be attributed to some contamination
of Sr-enriched fluids derived from sedimentary rocks. Such a geochemical feature suggests that the gabbros were
derived from an enriched mantle wedge area in a magma arc environment. Weak fractionation of HREE indicates
garnet crystallization during partial melting of the enriched mantle wedge. CL observations and SHRIMP U-Pb
analyses of granitic zircons reveal that the granite is of S-type resulting from remelting of meta-sedimentary rocks
at about 396 Ma. Taking into account the geological data from peripheral areas, the authors have reached the
following conclusions: (1) the intensely deformed plutons of the Kumux area resulted from the northward sub-
duction of the Paleo South Tianshan Ocean under the Central Tianshan terrane, (2) during the subduction, the
Kumux area was located on the subduction-related continental magma arc zone, and (3) the boundary between

the South Tianshan unit and the Central Tianshan unit should be re-located to the south of the Kumux and the
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north of the Yushugou ophiolite slice.
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Fig. 1 Geological map of Kumux area Xinjiang modified after unpublished 1 200 000 geological maps by Xinjiang Bureau
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Fig. 2 Photographs showing field relationships of the plutons in Kumux area
= b— c—
a—granitic and basic plutons penetrating each other resulting in a white-black mosaic pattern at surface b—boundary between

a granitic gneiss and a basic pluton c¢—locally preserved layered cumulate-structure
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Table 1 Bulk rock chemical analyses of Kumux Early Devonian plutons
x104-1 x104-2 x104-3 x104-5 x105-1 x106-1 x106-3 x106-4 x104-4 x103-1 x103-2 x107-3 x107-4 x108-1 x108-2 x108-3
wg %
SiO, 48.30 49.51 53.20 54.06 43.86 51.19 50.90 50.44 67.35 67.38 77.23 66.59 73.93 73.75 72.68 74.30
TiO, 1.19 1.18 0.97 1.18 1.57 0.71 0.8 1.17 0.77 0.81 0.07 0.67 0.27 0.36 0.43 0.22
ALO;  19.59 19.14 22.46 18.22 16.90 9.73 13.25 20.67 14.26 14.79 12.01 15.02 14.27 13.44 13.18 12.88
Fe,05 2.95 3.00 1.64 2.42 3.05 2.21 2.45 2.12 1.83 3.69 0.19 1.12 0.48 1.04 1.04 0.94
FeO 6.41 5.55 3.34 451 7.53 5.71 5.68 5.44 3.47 1.63 0.65 4.22 1.37 1.31 1.84 0.84
MnO 0.11 0.11 0.04 0.11 0.16 0.15 0.15 0.08 0.07 0.08 0.02 0.10 0.03 0.04 0.03 0.03
MgO 4.76  4.65 2.18 4.45 7.66 13.82 10.87 3.81 1.72 1.66 0.34 2.61 0.42 0.58 0.8 0.37
CaO 7.30 6.77 6.00 6.59 8.28 10.42 8.64 5.78 3.8 2.59 0.76 1.72 3.18 1.40 1.24 0.80
Na,O 3.53 3.27 4.92 3.62 1.18 1.80 2.55 4.13 3.51 3.42 3.52 2.71 4.26 4.31 3.97 2.89
K,O 2.99 3.50 3.12 2.77 3.89 1.8 2.10 3.63 1.77 3.26 4.37 3.12 0.79 3.24 3.26 5.59
P,0s 0.47 0.63 0.56 0.33 0.70 0.38 0.35 0.78 0.24 0.24 0.04 0.18 0.13 0.10 0.11 0.06
H,0" 1.40 1.66 1.11 1.34 3.88 1.10 1.22 1.22 0.8 0.54 0.20 2.10 0.50 0.40 1.21 0.68
CcO, 0.37 0.37 0.37 0.37 1.21 0.45 0.29 0.37 0.12 0.20 0.20 0.29 0.12 0.20 0.37 0.29
Total  99.37 99.34 99.91 99.97 99.87 99.55 99.33 99.64 99.80 100.29 99.60 100.45 99.75 100.17 100.18 99.89
wp 107° S5
Ba 2321 2595 2486 1099 1087 1144 570 2257 309 523 297 588 85 444 507 367
Rb 98.6 122 104 97.9 338 53.8  72.7 180 66.6 136 82.4 118 41 102 123 218
Sr 1451 1283 1731 1013 459 687 627 1486 490 226 130 252 499 164 113 75.7
Y 26.8 30.6 13.5 39.4 50.7 22.3 33 32.6 45.6 39.6 33.8 28.1 29.8 353 41.1 37.8
Zr 126 249 351 198 69.1 123 172 322 249 302 103 197 180 180 207 146
Nb 24.7 15.5 10.6 13.1 4.2 9.22 17.1 19.7 18.1 23.8 9.54 15.2 12.6 4.81 20.3 19
Th 2.92 10.9 24.6 20.5 1.89 8.2 1.64 18.7 12.5 14.1 10.5 11.6 9.82 9.93 15.8 10.7
Pb 22 22,6 249 229 17.3 20.5 14.9 22.2 15.3 18.1 26.2 17.8 14.1 20.1 18 23.6
Ga 23.8 25 21.5 209 24.6 12.8 18.4 24.3 18.3 21 14.9 19.4 15.2 15.6 16 14.9
Zn 94.5  94.2 57.5 72.3 128 66 72.2 88.8 35.8 70.8 22 88.1 23.3 40.1 49.2 35.2
Cu 36.1 27 12.4  26.3 8.95 85.1 53.2 353 5.23 172 13.8 41.7 12.8 26.7 49.1 30.3
Ni 21 14.8 5.21 46.8 28.6 286 174 16.6 17.4 18.3 2.74 43.9 6.51 6.2 7.75 5.08
\% 182 179 113 141 245 176 184 144 83.1 88.9 11.1 102 28.5 36.5 41.7 22.1
Cr 12.7 7.56 6.99 43.9 71.5 879 881 30.4 44.2 29.7 6.27 81.1 12.1 12.9 15.8 10.6
Hf 3.13 5.51 7.38 4.2 1.97 3.36 4.383 6.79 6.12 7.62 3.31 4.79 4.78 4.81 5.54 4.13
Sc 24.3  21.9 2.88 18 29.8 38.9 31.3 16.5 14.4 13.5 2.68 15.5 23.3 5.73 6.93 4.5
Ta 0.95 0.75 1.06 1.57 1 9.19 1.1 1.41 1.43  2.11 1.37 1.38 1.62 1.14 2.4 1.57
Co 27.3  32.4 12 30 38.9 52.5 42.8 20.4 11 12.6 1.33 16.7 3.13 5.1 5.81 2.57
U 0.84 1.76 1.97 2.82 2.6 2.09 1.57 1.61 2.4 2.82 1.94 2.23 2.37 0.98 1.54 1.02
La 23.8 43 97.9 61.3 21.1 54.7 25 95.1 35.2 41.1 10.8 34.4 225 30.9 39.9 23.4
Ce 52.8 81.3 169 119 52.3 105 70.7 171 69.4 84.5 25.3 67.9 43 62.8 79.7 46.5
Pr 7.15 10 17 13.9  8.11 12.7 10.2 19.3 8.28 9.9 3.02 7.68 5.34 7.01 9.1 5.47
Nd 31.9 40.7 54.6 51.3 40.2 49.6 43 70 30.9 37.4 11.6 28.4 19.5 25.5 32.6 19.7
Sm 7.71 8.74 6.81 9.35 10.8 9.06 9.16 12.1 6.84 7.89 3.47 5.65 4.46 5.49 6.88 4.66
<u 1.75 1.8 1.55 2.22 2.34 2.21 2.17 2.38 1.3 1.28 0.39 1.24 0.57 0.81 0.89 0.45
Gd 6 6.61 3.27 7.05 9.2 6.12 6.75 7.81 6.23 6.61 3.32 4.73 4.09 4.72 6.32 4.51
Tb 0.9 1.03 0.46 1.17 1.53 0.8 1.02 1.12 1.14 1.16 0.74 0.79 0.83 0.91 1.12 0.9
Dy 4.91 5.66 2.26 6.8 9.02 4.35 5.84 596 7.28 6.63 5.18 4.52 5.22 5.58 7.01 5.79
Ho 0.97 1.08 0.43 1.3 .72 0.79 1.16 1.09 1.57 1.38 1.08 0.94 1.07 1.17 1.41 1.21
Er 2.73 3.06 1.35 3.76 4.82 2.11 3.35 3.2 4.63 3.84 3.36 2.69 3.1 3.35 4.13 3.73
Tm 0.37 0.38 0.19 0.54 0.66 0.27 0.48 0.42 0.68 0.58 0.51 0.4 0.44 0.49 0.57 0.55
Yb 2.26  2.61 1.29  3.31 4 1.73  3.12 2.62 4.42 3.51 3.49 2.53 2.69 3.16 3.9 3.55
Lu 0.33  0.37 0.21 0.49 0.58 0.25 0.45 0.35 0.66 056 0.5 0.38 0.39 0.46 0.53 0.5
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2 U-Th-Pb
Table 2 U-Th-Pb SHRIMP results of Kumux deformed granite
Th 2”"Pb * 232Th 238U 207Pb 207Pb 206Pb 238U
206pp, % + % + % ) + % errcorr
wp 10*6 238U 20(\1)b ZUGI)b ZSJU Ma
X107-1 0.74 340 61 17.7 0.19 16.61 1.6 0.0562 4.5 0.467 4.8 0.344 376.9+6.0
X107-2 1.13 400 58 21.4 0.15 16.08 1.6  0.0630 4.1 0.540 4.4 0.362 388.9+6.0
X107-3 3.94 254 67 14.1 0.27 15.58 2.1 0.0862 9.8 0.763 10 0.204 401.1+8.0
X107-4 1.93 470 87 25.8 0.19 15.66 1.6 0.0685 5.3 0.603 5.5 0.284 399.0+6.0
X107-5 1.92 537 66  30.6 0.13 15.11 1.6 0.0695 6.7 0.634 6.9 0.225 413.2+6.2
X107-6 1.45 563 69  30.0 0.13 16.15 1.5 0.0658 2.1 0.562 2.6 0.588 387.3+5.8
X107-7 0.92 684 214 38.2 0.32 15.41 1.5 0.0606 4.1 0.542 4.4 0.350 405.2+6.1
X107-8 1.37 569 202 60.4 0.37 8.11 1.8 0.0716 2.3 1.218 3.0 0.616 750+ 13
X107-9 3.87 345 112 19.8 0.34 15.04 1.9 0.0803 5.1 0.736 5.4 0.346 414.9+7.5
X107-10 6.99 408 46 25.0 0.12 14.06 1.6 0.109 14 1.07 14 0.111 442.9+6.8
X107-11 2.30 419 62 22.3 0.15 16.19 1.7 0.0709 6.8 0.604 7.0 0.235 386.4+6.2
X107-12 6.61 203 46 12.4 0.24 14.09 1.7  0.0969 8.7 0.948 8.9 0.196 442.1+7.4
X107-13 3.34 499 176 112 0.36 3.820 1.5 0.1862 0.62 6.72 1.6 0.926 1.499 £ 20
X107-14 3.00 330 55 18.6 0.17 15.25 1.9 0.0759 8.2 0.686 8.4 0.226 409.5+7.5
X107-15 3.32 306 32 17.2 0.11 15.44 1.7 0.0735 6.3 0.656 6.6 0.252 404.5+£6.5
X107-16 2.29 519 108 27.9 0.22 15.97 1.6 0.0720 3.0 0.622 3.4 0.462 391.5+5.9
X107-17 1.71 567 68 31.9 0.12 15.33 1.5 0.0663 2.5 0.596 3.0 0.521 407.4+6.1
X107-18 2.85 326 253 18.1 0.80 15.45 1.7 0.0761 5.5 0.679 5.8 0.301 404.2+6.8
X107-19 2.52 360 59  20.3 0.17 15.26 1.6  0.0718 4.7 0.649 4.9 0.325 409.3+6.4
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