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Geological and tectonic evolution of the basement in the Qiangtang basin of
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Abstract: As the largest Mesozoic— Cenozoic basin in the Tibetan Plateau, the Qiangtang Basin is the key area to reveal the

evolution of Tethys, and hence its structure and evolution have aroused much interest. However, for a long time the problems
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concerning the existence or nonexistence of the pre—Cambrian basement in the Qiangtang Basin and its tectonic evolution have been
topics of much controversy. Yanshiping Group is the most widely distributed strata which have the most complete set of Jurassic in
the Qiangtang Basin, and its detrital sediments contain a lot of important information concerning the tectonic evolution of the
Qiangtang Basin. The authors hence selected the sandstone from Yanshiping Group in the east of the Qiangtang Basin, the northern
foot of the Tanggula Range in the Wenquan region to perform LA—ICP—MS U—Pb dating so as to provide an important basis for
solving tectonic evolution about the basement in the Qiangtang basin. The ages of 429 valid test points from 8 sandstone samples
show that the formation of detrital zircons from Yanshiping Group spanned a long period, and the ages of zircons range from New
Archean to Late Middle Jurassic (2668—166 Ma), which have evident stage characteristics and can be divided into ten age groups. In
combination with regional geology, the authors discussed and analyzed detrital zircon whose ages are greater than 486 Ma. It is held
that the Qiangtang Basin has Pre—Cambrian basement, the main period of its formation is approximately 1974—1666 Ma, and the
Pre— Cambrian basement also suffered from the post— tectonic reformation, and experienced the tectonic thermal events of the

Columbia and Rodinia supercontinent, Greenville—Jinning tectonic movement of magma, Pan— African movement and a series of

tectonic evolution. The results obtained by the authors support the opinion that the Qiangtang terrane belongs to the Gondwana.
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Fig.1 Geological sketch map and regional tectonic position map of the Wenquan area, the northern foot of the Tanggula Range,

Qiangtang Basin
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R1HHANE EWERBEA LA-ICP-MS U-Pb 53745 R (>486 Ma)
Table 1 LA-ICP—MS U—Pb analyses of detrital zircons from sandstones of the Buqu and the Xiali Formation (>486 Ma)

B 1106 Ui IR A FRMa A
S TW10® U/10° ThU -
é}ﬁ?} 7 Zﬂ7pb/206pb 10 Zﬂ7pb/2?5U 10 206pb/2‘yXU ] o 207pb/21)6pb ] o Zﬂ7Pb/2’vSU ] o Z()ﬁpb/BRU ] o / %
FrfPM22-14 (A dli4e)
28 129 393 033 007380 000245 175418 0.03214 0.17240  0.00235 1036 66 1029 12 1025 13 9967
30 255 304 084 011553 0.00359 536722 0.07476 033695  0.00441 1888 55 1880 12 1872 21 99.60
34 275 305 090 006846 000269 1.38443 0.03803 0.14667  0.00222 883 79 882 16 882 12 100.00
35 1 228 005 007185 0.00237 1.61704 0.02830 0.16325  0.00220 982 66 977 Ll 975 12 99.80
FERPM22-17 (A itfi#A)
5 395 842 047 007155 000222 1.59707 0.02549 0.16178  0.00217 973 62 969 10 967 129975
18 21 62 033 010639 000330 443596 0.07084 030227  0.00418 1738 56 1719 13 1703 21 99.04
21 224 338 066 006648 000203 121596 001801  0.13259  0.00177 822 62 808 8 803 10 9936
23 554 880  0.63 005972 0.00183 079677 0.01197 009672  0.00129 594 65 595 7 595 8 100.03
26 78 859 009 010940 000328 4.73872  0.06607 031404  0.00420 1789 54 1774 12 1761 21 9924
29 86 125 069  0.13389 000399 681699 0.09237 036915  0.00492 2150 51 2088 12 2025 23 9701
32 21 201 011 013568 0.00406 749130 0.10303 040032  0.00537 2173 51 2172 12 2171 25 9994
38 242 547 044 013105 000397 697091 0.10184 038571  0.00529 2112 52 2108 13 2103 25 9977
39 41 112 037 006556 000202 1.18603 0.01834 0.13118  0.00177 792 63 794 9 795 10 100.06
40 21 63 034 010796 000328 538012 0.07980 036138  0.00495 1765 54 1882 13 1989 23 105.69
43 230 306 075 015374 0.00470 779847 0.11938 036784  0.00516 2388 51 2208 14 2019 24 9145
46 10 237 004 007681  0.00233 178467 0.02616 0.16849  0.00227 1116 59 1040 10 1004 13 9653
51 21 64 033 005719 000178 063640 0.01027 0.08071  0.00110 498 68 500 6 500 7 100.04
53 347 445 078 006124 000281  0.82999  0.03070  0.09829  0.00164 648 96 614 17 604 10 9850
PER PM22-27 (A4
27 130 992 013 007168 000238 133751 0.02526 0.13534  0.00187 977 66 862 11 818 11 9491
31 141 756 019 006336 000300 1.00908 0.03862 0.11550  0.00197 720 97 708 20 705 11 9946
32 8 234 004  0.11776 000356 501200 0.06737  0.30869  0.00406 1923 53 1821 11 1734 20 9522
FE PM22-51 (i)
9 581 572 102 005957 000229 0.78578 0.02114 009567 0.00143 588 81 589 12 589 8 100.03
17 10 246 004  0.11484 000364 531050 0.08644 033534  0.00470 1877 56 1871 14 1864 23 9966
26 11 254 004 015270 0.00493 9.02581 0.5772 042865  0.00631 2376 54 2341 16 2300 28 9825
27 287 287 1.00 011335 0.00350 505241 0.07184 032323  0.00433 1854 55 1828 12 1806 21 9876
28 137 1403 010 011521 000359 449246 0.06700 028277  0.00384 1883 55 1730 12 1605 19 9281
34 241 914 026 017076 000590 1138587 024981 048351  0.00824 2565 57 2555 20 2543 36 9950
35 10 243 004 007982 000264 214846 0.03927 0.19520  0.00272 1192 64 1165 13 1150 15 9870
36 122 863 014 006999 000411 129791 0.06667 0.13447  0.00279 928 116 845 29 813 16 9627
37 128 90 142 005879  0.00281 0.64423 0.02485 0.07946  0.00131 560 101 505 15 493 8 9762
39 411 1487 028 011574  0.00364 4.82299 0.07379 030217  0.00411 1892 56 1789 13 1702 20 9515
42219 420 052 007278  0.00256 151592 0.03292 0.15104  0.00217 1008 70 937 13 907 12 9680
43 10 245 004 007330 000246 173439  0.03322  0.17159  0.00239 1022 67 1021 12 1021 13 9995
45 43 287 015 007537 0.00273 175287  0.04097  0.16865  0.00248 1078 71 1028 15 1005 14 9771
FERPM21-12 (L H4)
2 227 338 067 006527 00028 115151 0.03972 0.12788  0.00213 783 89 778 19 776 12 9972
5 140 417 034 012118 000366 510651 0.07409 030547  0.00423 1974 53 1837 12 1718 21 9353
7 754 918 082  0.18165 000634 11.89507 028296 047468  0.00877 2668 57 259 22 2504 38 9645
11 213 292 073 006425 000246 100757 002737 0.11368  0.00175 750 79 708 14 694 10 9809
13 169 245 069 014276 000434 741288 0.10775 037642  0.00523 2261 51 2163 13 2060 24 9524
14 260 516 050 007406 0.00275 1.51550 0.03886 0.14834  0.00229 1043 73 937 16 892 13 9520
17 494 784 063 006346 000319 1.03990 004362 0.11880  0.00216 724 103 724 2 724 12 9997
20 10 211 005 010229 000319 399113 0.06377 028286  0.00399 1666 57 1632 13 1606 20 9837
21 51 546 009 015839 000482 991716 0.14364 045392  0.00631 2439 51 2427 13 2413 28 9941
22 134 217 062 012428  0.00522 6.09988 020229 035582  0.00736 2019 73 1990 29 1962 35 9860
24 65 175 037 006552 0.00211 113499  0.02005 0.12559  0.00176 791 66 770 10 763 10 99.04
26 21 61 03 006334 000261 096762  0.02978 0.11075  0.00176 720 85 687 15 677 10 9853
28 94 163 058 007094  0.00245 139783 0.03000 0.14286  0.00209 956 69 888 13 861 12 9694
35 114 123 093  0.10981 000361 481323 0.09104 031781  0.00474 1796 59 1787 16 1779 23 9954
37 21 61 03 014255 0.00505 822614 0.19444 041840  0.00726 2258 60 2256 21 2253 33 9987
39 236 519 046 006562  0.00208 1.18086 0.01954  0.13047  0.00181 794 65 792 9 791 10 99.86
41 58 581 010 012761 000401 648305 0.10355 036837  0.00524 2065 54 2044 14 2022 25 9893
44 192 178 108 016242  0.00505 1024761 0.15656 0.45748  0.00647 2481 51 2457 14 2428 29 9882
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62 97 702 014 011110 000393 477437 0.10819 031156  0.00512 1817 63 1780 19 1748 25 9820
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Fig.3 Cathodoluminescence (CL) images of typical detrital zircons from sandstones in the Buqu Formation
and Xiali Formation (>486 Ma)
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