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Simplified geological map of the eastern part of the Kuche depression and its adjacent areas
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1—Quaternary; 2—Neogene; 3—Paleogene; 4—Lower Cretaceous; 5<=Jurassic; 6—Upper Triassic; 7—Carboniferous; 8—Devonian; 9—

Silurian; 10—Ordovician; 11—Cambrian; 12— Sinian; 13— Neoproterozoic; 14— Mesoproterozoic; 15—Paleoproterozoic; 16— Archean; 17—

Late Paleozoic granite; 18— Late Paleozoic granodiorite; 19— Late-Paleozoic diorite; 20— Early Paleozoic grandiorite; 21—Proterozoic granite;

22—Proterozoic granodiorite; 23— Silurian ophiolite-ophiolite melange; 24— fault; 25— thrust in the southern margin of the South Tianshan

orogenic belt; 26—strike-slip fault; 27—location of the samples
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7.14%) .8 (K, O/Na, O=1. 21 ~1. 98), TiO, 4 0.59% ~1.94%,5F# 1.08%) . ALO,=12.14%
FEHLAK (0. 06% ~0.13% , 5 0. 08%) , MgO & & ~13.53% (FE 12. 78%) , s Fi 48 %t A/CNK =

BAK 0. 09% ~0.35% .51 0. 19%) , £ 45 (CaO= 0.92~1.15CF# 1. 07) . J& T3 58 R fE 0 & o
0.17% ~ 2.13% ., F 9 0.47%), 3% &k (Fe, OF = PHEE W 16 50 & AU £ & | K. 2 REE N

x1 EXEYWHRFABHEETEREIERR(N)ABERLR (X107 ) HEEER
Table 1 Major element (%) and trace element ( X 107°) compositions of granites in the Yangxia

coal mine in eastern Kuche depression

FE 08KCo1 08KC02 08KC03 08KC04 08KC05 08KC06 08KC07 08KC08 08KC09 08KC10
Si0, 75.77 77.66 76. 00 76. 96 77.55 77. 34 77.77 74.79 77.74 76.58
TiO; 0.13 0.08 0.11 0.09 0.09 0.06 0.06 0.06 0.06 0.06
Al; O3 13.53 12.17 13.47 12.76 12.76 13.00 12.73 12. 14 12. 86 12. 35
Fe, OF 1.27 1. 40 1.05 0.98 0.88 0. 90 0.59 1. 94 0.78 0.97
MnO <0.01 0.02 <0.01 0.01 0.01 <0.01 <0. 01 0.02 <0.01 0.01
MgO 0.21 0.16 0.16 0.15 0.14 0.19 0.09 0.35 0.16 0.27
CaO 0.21 0.33 0.21 0.30 0.28 0. 20 0.22 2.13 0.17 0.62
Na; O 3.21 2.62 3.59 2.53 2.68 2.43 3.25 1.66 2.51 3.05
K,O 4.43 4,52 4.36 4,37 4.33 4,72 4,65 3.28 4.88 4,34
P, 05 0. 04 0. 04 0. 04 0.02 0.02 0.01 0.02 0.02 0.01 0.02
pade 1.43 1.43 1. 14 1.67 1.47 1. 36 1.01 3.82 1. 14 1. 66
B 100. 23 100. 43 100. 13 99. 84 100. 21 100.21 100. 39 100. 21 100. 31 99. 93
A/CNK 1.13 1. 04 1.08 1. 14 1.13 1.15 1.02 0.92 1.11 0.97
o 1.78 1.47 1.92 1. 40 1.42 1.49 1.79 0.77 1.57 1.63
Rb 193 139 183 145 141 190 166 127 192 139
Ga 22.2 16.7 22.4 16. 4 16:1 18.4 20. 2 17.8 17.9 20. 6
Sr 50. 0 42.7 54.3 36. 1 366 34.1 30.9 40. 2 34.7 46. 4
Y 36.5 35.4 47.1 47.8 48. 6 55.0 78.6 80. 4 57.0 75.2
Zr 206 178 199 158 166 126 141 132 138 138
Nb 20. 6 12.0 19. 4 11.9 12.6 6.82 16. 1 15.6 4.37 15.1
Cs 7.81 4,32 7.67 3.81 3.41 7.55 3.78 6. 34 6.42 4,46
Ba 482 340 444 292 278 232 208 370 244 244
Hf 6.08 5.51 6.24 5.47 5. 62 4. 86 5.91 5.14 5.17 5.59
Ta 1.49 0.99 1.40 0.76 0.77 0. 66 1.58 1.35 0.56 1.32
Pb 9.12 27.0 10. 00 25.8 31.1 8.45 10. 3 22.9 9.94 12. 4
Th 14.5 15.4 16. 6 16.2 16.2 16. 4 20. 3 17.3 17.3 20. 6
U 2.54 2.52 2.37 2. 34 2.43 2.13 2.50 2.94 2.14 2.98
La 25. 4 39.8 22.4 21.9 15.4 8.53 11.4 24.9 6.58 21.2
Ce 57.0 81.6 43.3 48.6 35.2 28.0 20.5 53.7 25.6 44.5
Pr 6.77 9.25 5.58 5.19 3.49 2.27 2.85 6.73 1.87 5.06
Nd 28.1 36.0 23.2 20. 3 13.5 9. 44 12.1 28. 6 7.95 21.1
Sm 8.02 7..84 6.83 4,96 3.51 3.17 4,32 8.73 2.85 6.62
Eu 0.24 0:29 0.23 0.19 0.16 0.13 0.12 0.31 0.12 0.17
Gd 8.23 7.65 7.70 6.06 5.16 5.16 7.47 11.1 5.10 8.97
Th 1.31 1.17 1.38 1.21 1. 14 1.28 1.84 2.21 1.29 1.87
Dy 7.51 6.79 8.76 8.17 8.08 9.41 13.4 14.3 9.49 12.6
Ho 1.51 1.38 1.85 1. 80 1.82 2.15 3.02 3.04 2.20 2. 80
Er 401 3.68 5.02 4.85 4.97 5.84 8.27 8.12 5.97 7.66
Tm 0.59 0.54 0.74 0.70 0.72 0. 84 1.21 1.17 0.86 1.13
Yb 3.77 3.36 4.69 4,35 4,54 5.10 7.49 7.27 5.22 7.14
Lu 0.53 0.48 0.65 0.61 0.63 0.69 1.02 0.99 0.71 0.99
SREE 153.02 199. 82 132. 32 128. 95 98. 31 82. 06 94. 92 171. 14 75. 82 141. 81
(La/Yb)x 4.55 7.99 3.23 3. 40 2.29 1.13 1.02 2.31 0.85 2. 00
SEu 0.09 0.11 0.10 0.11 0.11 0.09 0.06 0.10 1.10 0.07
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and Si0,-K,O diagram (after Richwood,1989) for granites near the,Yangxia coal mine
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Fig. 3 Chondrite-normalized REE-patterns diagram
for granites near the Yangxia coal mine (chondrite data

from Boynton,1984)
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Fig. 4 Primitive-mantle normalized spider diagram

for granites near the Yangxia coal mine (primitive

mantle data from Sun et al. , 1989)
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9 Th/U {4 0. 70 ~5. 74, K F 748 i A N 45 7 19
Th/U {H (0. 002~0. 320, Rubatto,2002) , L B A &
A B AR AL, A 25 TN S AN Y AR
e 3 PR Al 08 AN 2 B 2 T A 25 AR 20 AN Y
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Fig.5 CL images of zircons from the granites near the Yangxia coal mine (circles represent location
of the measuring points, numbers represent ages, Ma)
x2 EFEYHRASMAERYT EREHSAH LA-ICP-MS U-Th-Pb F I ZHH &R
Table 2 LA-ICP-MS U-Th-Pb isotopic data of zircon from granites in the Yangxia coal mine
in eastern Kuche depression
?D!U Pb . 230 Th ZBSU 207 Pb/?()(;[)b 207 Pb/z.‘ifx U 2(‘/31)})//238 U 2()A7Pb//2(m Pb 2();7 Pb//ZSS U Z(tﬂPb/ZSS U
Th/U C3i6 A 1y Ak
B (X1075) [(X1075) [(X107%) A Lo [EAIA ls EA N lo lo lo lo
(Ma) (Ma) (Ma)
01| 56.67 384.71 434,49 0.89 |0.06206(0.00129]0.90954]0. 01114 0.1063 [0.00114|676.1|43.66|656.8| 5.92 [651.2| 6.62
02| 57.31 445. 47 441. 92 1.01 [0.06559| 0.0014 [0.97005|0.01285]0.10726{0.00116(793.4|44.14|688.5]| 6.62 |656.8]| 6.74
03| 18.57 111.76 133.91 0.83 |0.06217]0.00154] 0.9118+0.01652]0.10636|0.00121|680.1|52.08| 658 | 8. 77 [651.6] 7.04
04| 36.68 274. 66 261. 86 1.05 [0.06412]0.00146|0.93183|0.01428]0.10539{0.00117|745.7|47.44|668.6| 7.51 |645.9| 6.8
06| 169.82 | 1880.83 | 1473.35 | 1.28 [0.06666|0.00253{0..97497(0.03272(0.10608|0.00151| 827 |77.37| 691 |16.82(649.9] 8.81
09| 66.75 366. 89 499. 75 0.73 |0.06291{0.00127]0.93199]0.01042|0.10744(0.00113|705.2| 42.3 |668.7| 5.48 [657.8| 6.56
10| 20.18 108. 78 145. 69 0.75 |0.06357(0.00136 0.9249 [0.01214|0.10551(0.00113|727.3| 44.6 |664.9| 6.4 |646.6| 6.56
12| 37.34 1802.21 | 313.75 5.74 10.06348|0.00162|0.91715|0.01735]0.10476{0.00119|724.5|53.14]660.9| 9.19 |642.3]| 6.95
13| 23.92 128.01 176. 87 0.72 |0.06163| 0:0013 |0.90714]0.01146|0.10674(0.00113|661.2|44.51|655.5| 6.1 [653.8]| 6.55
14| 25.63 168. 00 181. 06 0.93 |0.05907(0.00128]0.84372]0.01151|0.10357(0.00109|569.9|46.54|621.2| 6.34 [635.3] 6.39
15| 14.48 91. 41 112.18 0.81 |0.0640810.00292|0.94414] 0.0391 |0.10684(0.00174|744.3|93.47| 675 |20.42(654.3(10.16
16| 92.56 809.51 615. 87 1.31 [0.06295|0.00127|0.89117|0.00977]0.10265{0.00106|706.5| 42.2 | 647 | 5.24 |629.9| 6.2
17| 24.58 142. 66 181. 07 0.79 |0.06275[0.00136| 0.9168 [0.01246|0.10594(0.00112|699. 8|45.58|660.7| 6.6 [649.1| 6.54
18| 32.31 266. 64 205. 61 1.30 [0.06695|0.00159|0.97785|0.01607| 0.1059 {0.00116|836.3|48.56(692.5]| 8.25 |648.9]| 6.77
19| 23.69 152. 00 163. 33 0.93 |0.06293(0.00137|0.92987]0.01274|0.10715[0. 00114 |705.7|45.72|667.6| 6.7 [656.2|6.61
20| 162.47 | 1254.17 | 1163.64 | 1.08 |0.06084|0.00122|0.85302|0.009190.10166|0.00104|633.6|42.55|626.3|5.03 [624.1]6.11
21| 26.53 180. 18 208. 33 0.86 |0.06204| 0.0014 |0.89593]0.01329| 0.1047 {0.00112|675.6|47.56|649.5| 7.12 |641.9| 6.52
22| 69.09 691. 55 633.79 1.09 [0.06229|0.00238|0. 84504 |0.02841]0.09837{0.00136(683.9(79.42|621.9[15.63{604.9| 7.99
23| 12.37 61.65 88. 64 0.70 |0.06837(0.00151]0.98963(0.01393|0.10495[0.00111|879.9|45.05|698.5| 7.11 [643.3| 6.49
25| 42.05 295.98 281, 38 1.05 [0.06732| 0.0017 |0.99021|0.01821]0.10665{0.00119(847.7| 51.5 [698.8] 9.29 {653.2] 6.95
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T hlf 48 S5 14 0 S B gk st B B B A B A ) 1
A il 5% A8 1) 3 B2 (Barbarin, 1999)
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Fig. 6 LA-ICP-MS U-Pb zircon concordia diagram

from the granites near the Yangxia coal mine

I IE R A% Sr & i (30, 9X10 ° ~54,3X 10 %)
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(Tepper et al. ,1993),
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Fig. 7 La-La/Sm diagram of granites near the

Yangxia coal mine (after Allegre et al. ,1978)
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PRI (2004) X HEE R b3 2 1 409 3
PR R TN A R AT 1Y Ar /% Ar INAEAS ) T 744 ~
790 Ma, H exg = —4. 4~ —9. 5, ¥ 1{* Sr/* Sr=
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Neo-proterozoic Granitoid Magmatism in the Kuqge Depression of

Northeastern Tarim Basin and Its Significance
LUO Jinhai, CHE Zicheng, ZHANG Xiaoli, HAN Wei, ZHANG Guofeng, NIAN Xiuging

State Key Laboratory of Continental Dynamics (Northwest University) ,

Department of Geology . Northwest University, Xi’an, 710069

Abstract

Biotite adamellite intruding in the Proterozoic metamorphic basement of the eastern part of the Kuqe

depression belongs to K-high calc-alkaline igneous rock. It is characterized by SiO,-rich, alkaline-rich, K-
high, low-Ti0O, and metaluminous rock with A/CNK=0. 92~1. 15. The adamellite is enriched in elements
such as Rb,Th, K, Nd, Zr, Y and Tb, and depleted in elements such as Ba, U, Nb, Ta, Sr, P, Sm, and
Ti, with distinct negative Eu anomaly (S3Eu=0. 06 ~0. 11). Geochemical features of the granitoid rocks

reveal its derivation from partial melting of middle-lower crust. Zircon U-Pb LA-ICP-MS dating on the

magmatic genetic zircon yields an age of 646. 5 £ 3. 9 Ma, representing the emplacement age of the

granites. Combined with regional tectonic analysis, it is concluded that the Neo-proterozoic magmatism is

resulted from the response of basement of Tarim craton to the Rodinia splitting.

Key words: Tarim basin; eastern part of Kuqe depreesion; Carboniferous; Neo-proterozoic; Rodinia splitting





