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New evidence of Indosinian movement in northern Tibetan Plateau: The response
of the syntectonic granite aplite vein
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Abstract: The row echelon granite aplite veined belt extending over one hundred kilometers are developed be-
tween the Kunlun Mountain Pass-Gander fault and the Bayan Haran central fault in northern Tibetan Plateau,
and most of them are NW-trending, with a few being SN-trending. Based on an analysis of the macroscopic and
microscopic characteristics of the row echelon granite aplite veins, as well as the LA-ICP-MS zircon U-Pb dating
data for the SN-trending(224.7 £0.64 Ma) and NW-trending(220.5+ 1.1 Ma) granite aplite veins, it is con-
sidered that the granite aplite veins are the products of Indosinian Movement, and they were formed in the
oblique subduction of the Hoh Xil -Bayan Har terrane beneath the East Kunlun terrane in early Indosinian. The
syntectonic granite aplite veins were injected along the “X” conjugate shear joints in the NW(118°) and the SN
(2°) direction in the footwall (south section) of the Kunlun Mountain Pass-Gander overthrust fault. The princi-
pal compressive stress direction is revealed by the distribution direction of two groups of “X” type conjugate shear
joints, which is NW(118°) to the SN(2°). The left order row echelon joints suggest that they are controlled by

dextral strike-slip. The earliest formation time of granite aplite veins(224.7 +0.64 Ma)represents the time of
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subduction and strike-slip event, which is also the formation time of the Kunlun Mountain Pass-Gander fault.
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Fig. 1 Geotectonic position of the Kabanurdo area in Qumalai County (a, modified after Wu Zhenhan et al.» 2011)

and geological sketch map (b, modified after Zhang Yaoling et al., 2015)
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1—Quaternary sediments; 2—

Upper Triassic Qingshuihe Formation: 3—Middle Triassic Gande Formation; 4—Lower-Middle Triassic Changmahe

Formation; 5-—Lower Permian; 6—granite aplite veins; 7—fault/hidden fault; 8—location of the study area; ATF—Altun fault; NQS—North

Qilian suture; SQS—South Qilian suture; SKS—the convergence zone on the souchern margin of the East Kunlun Mountains; HJS—Kekexili-Jin-

shajiang suture; BNS—Banggong-Nujiang suture; YZS— Yarlung Zangbo suture; STD—South Tibetan detachment; MCT—main central thrust:

MBT—main boundary thrust
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Fig. 2 The distribution of echelon granite aplite veins in the Kabanurdo area of Qumalai County
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a—the distribution of granite aplite veins; b—stress field reflected by two sets of conjugate joints; c—image features of granite aplite veins filled in
two sets of conjugate joints; d—image features of north-west granite aplite zones (veins) ( Fig. ¢ and d are SPOT images, taken in September
10th, 2013); 1—Quaternary sediments; 2—Upper Triassic Qingshuihe Formation; 3—Middle Triassic Gande Formation; 4—Lower-Middle Tri-
assic Changmahe Formation; 5—granite aplite veins; 6—thrust fault (with strike-slip property); 7—hidden fault; 8—U-Pb dating data of zircons
(dating data/dating method); 9—principal compressive stress direction; 10— attitude of strata; 11—location and serial number of profile;

12—range of illustrations
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Fig. 3 The profile of the contact relationship between the granite aplite veins and the surrounding rocks

in the Kabanurdo area of Qumalai County
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1—Quaternary sediments; 2—Middle Triassic Gande Formation; 3—Lower-Middle Triassic Changmahe Formation; 4—Lower Permian;:

S5—feldspar-quartz sandstone; 6—silty slate, argillaceous slate; 7—limestone; 8—granite aplite dike; 9—thrust fault
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Fig. 4 The macroscopic and microscopic characteristics of granite aplite veins
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a—the outcrop of granite aplite veins with cleavage (S,); b—the oriented structure of plagioclase (P, crossed nicols
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Table 1 LA-ICP-MS zircon U-Pb isotopic analyses for granitic aplite veins from Kabanurdo area

wp/107° FE/ Ma
b Th U Th/U  27Pb/2Ph 7Ph/2SU  2Ph/>SU  2ph/*2Th

IR

207 Pb/ 206Pb 207Pb/ 235U 206 Pb/238U 208 Pb/ZBZTh

AL AN A K : U-Pb3063/1

1 22.62 171.41 578.13  0.30 0.0511 0.250 8 0.0355 0.0116 256 227 225 233
2 36.41 191.38 967.44  0.20 0.0521 0.2531 0.0351 0.009 9 300 229 223 199
3 38.95 246.08 998.10  0.25 0.050 5 0.2480 0.0355 0.0115 220 225 225 231
4 24.30 146.91 624.51  0.24 0.0538 0.2622 0.0353 0.0114 361 236 224 229
5 9.71 75.97 244.54 0.3l 0.0530 0.2610 0.0362 0.009 4 328 235 229 189
6  31.46 158.55 817.69  0.20 0.0512 0.2505 0.0355 0.0102 256 227 225 206
7 35.56 277.10 888.29  0.31 0.0534 0.2576 0.0351 0.0111 343 233 223 222
8  14.87 155.50 363.26  0.43 0.0536 0.262 4 0.0354 0.009 2 354 237 224 184
9  22.20 309.22 508.66  0.61 0.0551 0.2675 0.0355 0.0102 418 241 225 207
10 16.74 211.29 398.63  0.53 0.0511 0.248 5 0.0355 0.0098 243 225 225 196
11 34.73 239.84 878.64  0.27 0.0539 0.2597 0.0349 0.0123 365 234 221 246
12 32.72 229.01 819.95  0.28 0.0519 0.256 3 0.0356 0.0118 280 232 226 237
13 40.63 525.26 957.26  0.55 0.0525 0.2574 0.0357 0.010 4 306 233 226 210
14 13.47 85.29 346.67 0.25 0.054 0 0.2621 0.0357 0.0119 369 236 226 239
15 28.84 139.41 771.50  0.18 0.0489 0.2449 0.035 1 0.0128 143 222 222 256
16 39.34 290.281001.82 0.29 0.0531 0.2608 0.0357 0.0114 331 235 226 229

ALV 41 b Bk U-Ph3072/3
1 59.38 329.771464.86  0.23 0.0511 0.2454 0.0348 0.0143 247.3 222.8 220.5 286.2
2 25.22 127.64 418.1 0.3l 0.1983 0.9548 0.0349 0.0553  2812.4  680.6 221.2 1087.0
3 46.67 252.831156.67 0.22 0.050 1 0.240 6 0.0348 0.0137 201.0 218.9 220.6 275.1
4 53.81 341.811325.84 0.26 0.0502 0.2411 0.0348 0.0125 206.6 219.2 220.4 250.3
5 57.81 252.431475.84 0.17 0.0507 0.2412 0.0345 0.0121 226.9 219.4 218.6 242.7
6  45.85 264.641097.57 0.24 0.054 6 0.2622 0.0348 0.0167 394.2 236.4 220.8 335.1
7 42.99 177.621070.59 0.17 0.0518 0.2489 0.0349 0.0155 276.7 225.7 220.8 309.8
8 43.79 259.69 968.35  0.27 0.0872 0.4195 0.0349 0.0228  1365.9  355.7 220.9 455.0
9  48.38 291.91193.89 0.24 0.050 7 0.2436 0.0349 0.0118 225.7 221.4 220.9 236.8
10 12.28 107.37 260.39  0.41 0.090 7 0.4360 0.0348 0.0189  1440.7  367.4 220.8 378.0
11 12.91 200.861360.29 0.35 0.0509 0.2431 0.0346 0.0107 237.7 220.9 219.3 214.7
12 21.18 212.821197.61 0.26 0.050 1 0.2402 0.0348 0.0110 199.3 218.5 220.3 221.5
13 40.76 437.53 445.38  0.18 0.0527 0.2521 0.0347 0.016 0 313.5 228.3 220.1 321.2
14 62.54 139.811158.23 0.34 0.0709 0.3397 0.0348 0.0195 953.9 297.0 220.2 389.4
15 20.40 211.971086.53 0.26 0.0502 0.2412 0.0348 0.0105 204.9 219.4 220.7 212.0
16 32.43 219.76 657.73  0.31 0.050 7 0.2431 0.0348 0.0109 227.7 221.0 220.3 218.8
17 21.03 211.891090.26 0.22 0.0509 0.244 8 0.0349 0.0115 235.9 222.3 221.0 230.7
18 16.47 290.281346.67 0.28 0.050 4 0.2426 0.0849 0.0106 212.1 220.5 221.3 213.4
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