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Zircon LA-ICP-MS U-Pb Ages of the Mesozoic Volcanic Rocks in
Nagqu Area of Gangdise in Tibet and Their Geological Significance

LI Fen-qi, LIU Wei, GENG Quan-ru

Chengdu Institute of Geology and Mineral Resources, Ministry of Land and Resources, Chengdu, Sichuan 610082

Abstract: Island-like early Cretaceous volcanic rocks are extensively distributed in northern Gangdise, Tibet. Re-
gional geological survey at the scale of 1:250000 has mapped the late Cretaceous and middle-late Jurassic volcanic
rocks in Nagqu area. Based on geological data available, the authors investigated the late Cretaceous and the mid-
dle-late Jurassic volcanic rocks which are well exposed respectively in Nagqu County town and Haermai Village.
They both are andesitic volcanic rocks and exhibit angular unconformity with the underlying bed composed of
black sandy slate. Meanwhile, they were sampled to perform zircon U-Pb dating by using the LA-ICP-MS system
at the State Key Laboratory of Geological Processes and Mineral Resources in Wuhan for regional comparison.
Most zircons separated from these volcanic rocks exhibit striped absorption and obvious oscillatory zoning, with a
few ones showing the core-rim structure. The ages of two andesite samples collected respectively from eastern
Nagqu and Haermai are 116.3+1.4 Ma and 111.37+0.73 Ma, suggesting that the volcanic rocks were formed basi-
cally at the same time. Regional comparison shows that early Cretaceous volcanism might have been the strongest
one in northern Gangdise, with its activation time being 110 Ma or so, and the strong emplacement of early Creta-
ceous island-arc granitoids took place subsequently. The problem whether the early Cretaceous volcanism resulted
from Shiquanhe-Lhari ocean subduction or from Bangong Co-Nujiang ocean subduction requires further study for
final conclusion.
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Fig. 1 Distribution of Mesozoic volcanics-bearing strata in the Gangdise belt, Tibet
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QZB-Qiangtang-Zogonge block; BNSZ-Bangong-Nujiang suture zone; N.Gangdise- magma arc of northern Gangdise;
SIMO-Shiquanhe-Lhari ophiolitic mélange belt; M.Gangdese- volcanics arc of middle Gangdise; LGRAU-Luggar-Gongbujiangda
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Fig. 4 Cathodoluminescence (CL) images of Mesozoic volcanic rocks in Nagqu area of Gangdise, Tibet
(@ (b) NQs ,(¢) (d) QLs
(a) and (b)are NQs samples, whereas(c)and (d) are QLs samples.
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a- ; b-

a-Nagqu volcanic rock; b-Haermai volcanic rock
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Table 1 LA-ICP-MS U-Pb zircon ages of volcanic rocks in Nagqu area

Pb Th §] 207pb/2%6ph 27pp/ABy 206pp/ 238y 208pp/22Th 27pb/2%5ph 27pp/ABy 20pp/23y 28ph/22Th
(x107) lo lo lo lo (Ma) e (Ma) 1o (Ma) Ic (Ma) lo
NO1 6.04 208 268  0.05226  0.0029  0.13842  0.00725  0.01943  0.00028  0.00617  0.00022 297 93 132 6 124 2 124 4
NO02 4.00 147 179 0.05548  0.00383  0.14015  0.00869  0.01903  0.00031 0.0059  0.00024 432 109 133 8 121 2 119 5
NO3 7.33 321 320 0.05369  0.00536  0.13347  0.01316  0.01803  0.00028  0.00564  0.00006 358 228 127 12 115 2 114 1
NO4 5.44 193 256  0.05801  0.00327  0.14635  0.00815  0.01823  0.00029  0.00603  0.00021 530 95 139 7 116 2 121 4
NO5 6.98 265 315 0.05258 0.005 0.13309  0.01248  0.01836  0.00029  0.00576  0.00007 311 217 127 11 117 2 116 1
NO06 8.47 316 381  0.04741  0.00349  0.11881  0.00861  0.01817  0.00022  0.00578  0.00011 70 164 114 8 116 1 116 2
NO7 7.18 246 323 0.04911  0.00398  0.1249  0.00998  0.01844  0.00025  0.00584  0.00009 153 183 120 9 118 2 118 2
NO8 5.10 181 230 0.08575  0.02437  0.20936  0.05778  0.01802  0.00026  0.00605  0.00023 1333 579 193 49 115 2 122 5
N09 7.62 228 346  0.05256  0.00264  0.1403 0.0066 0.0197  0.00028  0.00595  0.0002 310 81 133 6 126 2 120 4
N10 6.51 226 299  0.04836  0.00086  0.12204  0.00159  0.0183  0.00022  0.00632  0.00024 117 43 117 1 117 1 127 5
N11 6.24 244 284  0.05839  0.00382  0.14642  0.00961  0.01828  0.00027  0.00589  0.00021 544 119 139 9 117 2 119 4
N12 4.75 167 216  0.05898 0.008 0.1461 0.01963  0.01797  0.00034  0.00556  0.00007 566 308 138 17 115 2 112 1
N13 8.08 302 395 0.04589  0.00216  0.11411  0.00532  0.01806  0.00021  0.00542  0.00017 -8 76 1105 115 1 109 3
N14 11.52 446 559  0.05024  0.00246  0.12522  0.00623  0.01811  0.00025  0.00569  0.00016 206 90 120 6 116 2 115 3
NI15 8.33 419 362 0.05567  0.00286  0.13982  0.00721  0.01835  0.00026  0.00529  0.00015 439 89 133 6 117 2 107 3
N16 6.01 245 278  0.05429  0.0028  0.13492  0.00683  0.01805  0.00028  0.00574  0.00017 383 86 129 6 115 2 116 3
N17 8.18 284 373 0.05097  0.00391  0.13162  0.00996  0.01873  0.00024  0.0059  0.00006 239 176 126 9 120 2 119 1
N18 433 160 192 0.05238  0.00526  0.13385  0.01322  0.01853  0.00034  0.00582  0.00008 302 230 128 12 118 2 117 2
N19 8.60 415 400  0.05643  0.00271  0.13393  0.0063  0.01729  0.00021  0.00544  0.00015 469 82 128 6 110 1 110 3
N20 6.42 327 271 0.04947  0.00464  0.12314  0.0114  0.01805  0.00026  0.00571  0.00008 170 213 118 10 115 2 115 2
N21 5.43 198 251  0.05031  0.00471  0.12586  0.01161  0.01814  0.00028  0.00572  0.00009 209 213 120 10 116 2 115 2
N22 7.00 238 318  0.05056  0.00429  0.12838  0.01076  0.01842  0.00023  0.00581  0.00007 221 193 123 10 118 1 117 1
N23 6.28 227 294 0.04995  0.00382  0.12521  0.00941  0.01818  0.00025  0.00574  0.00007 193 174 120 8 116 2 116 1
N24 14073  53.1 702 0.08134  0.00155  2.35035  0.04863  0.20739  0.00247  0.0644  0.00187 1230 23 1228 15 1215 13 1261 36
N25  248.6 431 654  0.15327  0.00397  6.68746  0.15707 031646  0.00345  0.08854  0.00089 2383 45 2071 21 1772 17 1715 16
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Table2 LA-ICP-MS U-Pb zircon ages of volcanic rocks in Haermai area

Pb Th U 207pp,/2%ph 207pp23Y 206pp23Y 208pp232Th 207pp,2%ph 207pp23Y 206pp/23y 205pp,232Th
(x10°%) lo lo lo lo Ma) ls (Ma) ls (Ma) lo (Ma) Io
Q01  10.81 333 551  0.04862 0.00308 0.11897 0.00749  0.0177  0.00025 0.00556 0.00021 130 115 114 7 113 2 112 4
Q02 1820 734 863  0.05366 0.00226 0.12981  0.00535  0.0176  0.00017 0.00571 0.00013 357 75 124 5 112 1 115 3
Q03 1479 436 594  0.04605 0.00457  0.107  0.01054 0.01685 0.00021  0.00543  0.00027 208 103 10 108 1 109 6
Q04 1427 606 610  0.04605 0.00208 0.10968 0.00486 0.01727  0.00015  0.0056  0.00013 96 106 4 1104 1 113 3
Q05 1430 672 584  0.04744 0.00435 0.11245 0.01024 0.01719  0.00018  0.00546 0.00013 71 203 108 9 110 1 110 3
Q06 1355 367 667  0.04686 0.00295 0.11466 0.00713 0.01775 0.00016 0.00565 0.00017 42 138 110 6 113 1 114 3
Q07 1431 685 670  0.04392  0.00206 0.10407 0.00472 0.01735  0.0002  0.0054  0.00013  -75 75 101 4 111 1 109 3
Q08 2328 840 1109  0.04959 0.00359  0.1184  0.00845 0.01732  0.00021 0.00547 0.00006 176 165 114 8 111 1 110 1
Q09 1327 633 600  0.04922 0.00223 0.11887 0.00539 0.01752 0.00019  0.0056  0.00014 158 85 114 5 112 1 113 3
Q10 2046 650 1052  0.04836 0.00174 0.11535 0.00408 0.01722  0.00017  0.00543  0.00014 117 64 111 4 110 1 109 3
QI 219 1400 915  0.0505  0.0019  0.11746  0.00433 0.01681 0.00016 0.00533 0.00011 218 68 113 4 107 1 107 2
Q12 480 174 233 0.07199 0.00452 0.17017 0.01007 0.01737  0.00028  0.00543  0.00021 986 95 160 9 111 2 109 4
QI3 1512 485 761  0.04795 0.00197 0.11628 0.00475  0.0176  0.0002  0.00562 0.00014 97 72 112 4 112 1 113 3
Ql4  12.68 393 655  0.05179 0.00236 0.12317 0.00534  0.0175  0.00021 0.00543 0.00017 276 78 118 5 112 1 1o 4
Q15 771 422 338  0.05913 0.00294 0.13963 0.00646  0.0174  0.00023  0.00537 0.00016 572 77 133 6 111 1 108 3
Q16  17.06 500 866  0.04998 0.00304 0.12152  0.00723  0.01763  0.00022  0.00557 0.00006 194 139 116 7 113 1 112 1
Q17 1642 468 827  0.04889 0.00278 0.11654 0.00653 0.01729 0.00017  0.00547  0.00006 143 120 112 6 110 1 110 1
QI8  11.89 448 586  0.05214 0.00255 0.12496  0.00589 0.01753  0.00021  0.00556 0.00016 292 36 120 5 112 1 112 3
Q19 826 361 395  0.05551 0.00275 0.13111 0.00619 0.01737 0.00026  0.00547 0.00017 433 78 125 6 111 2 110 3
Q20  23.03 633 1171 0.04724 0.00296 0.11265 0.00691 0.01729  0.00022  0.0055  0.00013 62 139 108 6 111 1 111 3
Q21 2653 789 1265 0.04605 0.00207 0.11338  0.00497 0.01786 0.00018  0.00573  0.00014 96 109 5 114 1 115 3
Q22 626 332 282 0.06372 0.00351 0.15059  0.00823 0.01746  0.00028  0.00535  0.00016 732 88 142 7 112 2 108 3
Q23 10.03 354 496  0.05101 0.00247  0.1233  0.00576 0.01775  0.00021  0.00572 0.00017 241 36 118 5 113 1 115 3
Q24 17.14 553 824  0.04665 0.00268 0.11482  0.00648 0.01785  0.0002  0.00568 0.00012 31 126 110 6 114 1 115 3
Q25 186 1064 792  0.04825  0.0019  0.11726  0.0046  0.01762 0.00018 0.00573 0.00013 112 71 113 4 113 1 116 3
Q26 19.04 540 880  0.04605 0.00284 0.10606 0.00635  0.0167  0.00024  0.00546  0.00023 135 102 6 107 2 110 5
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