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The determination of early Cretaceous post-collision granitoids in
Sangba area of Gangdese tectonic belt and its tectonic significance

HE Zhong-hua, YANG De-ming and WANG Tian-wu
(College of Earth Science, Jilin University, Changchun 130026, China)

Abstract: Sangba granitoids are exposed near Sangba and Jianduo areas to the north of Jiali fault in Gangdese
tectonic belt. The main rock types include granitite, porphyritic granitite and porphyritic granodiorite. The
SHRIMP U-Pb dating results of zircons from porphyritic granodiorite (TW1530) and granitite (TW1637) are
117.2+1.6 Ma and 121.2+ 1.7 Ma, respectively, suggesting that Sangba granitoids were formed in early Cre-
taceous. Sangba granitoids belong to high K and calc-alkalic rocks. According to geochemistry and the trace ele-
ment discrimination diagrams for tectonic interpretation, the early Cretaceous granitoids are considered to be of
the post-collision type formed in a transitional tectonic setting from the compressional system to the tensional
system. The appearance of the early Cretaceous Sangba granitoids marked the end of the main orogenic event in
Bangonghu-Nujiang suture. From early Cretaceous, Gangdese tectonic belt entered the tensional stage until the
deposition of Jingzhushan Formation in late Cretaceous.
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1 TW1530 TW1637  SHRIMP U-Pb
Table 1 SHRIMP U-Pb zircon analytical results of Sangba granodiorite TWI1530 and granite TW1637

U Th ZI)GPbx Z(]7Pb 235U + % ZI)OPbx 238U + % 206Pb 23SU 2()8Pb 232Th
2()(’I’bc % ZSZTh 238U
wy 107° Ma
TW1530
17.1 0.51 720 226 10.7 0.32 0.1277 5.1 0.01712 1.8 109.4 +1.9 95.0 +6.7
16.1 1.44 549 309 8.53 0.58 0.136 11 0.01779 2.0 113.6 =*2.2 111  *13
15.1 1.75 652 345 10.9 0.55 0.140 7.8 0.01925 2.0 122.9 +2.5 127.3 + 7.3
13.1 2.73 535 123 8.30 0.24 0.146 23 0.01766 2.5 112.9 +2.8 128  +47
12.1 1.87 729 279 0.40 11.8 0.106 27 0.01847 2.3 118.0 +2.7 116  +26
11.1 2.55 579 293 9.13 0.52 0.129 20 0.01803 2.3 115.2 *2.6 124  *19
10.1 0.74 790 155 12.8 0.20 0.132 17 0.01860 2.1 118.8 +2.5 89 +41
9.1 6.79 205 64 3.77 0.32 0.196 39 0.020 4 7.1 130.1 +9.2 181  +91
8.1 2.76 487 246 7.69 0.52 0.138 24 0.01796 2.7 114.7 +3.0 121  +23
7.1 0.26 427 274 6.89 0.66 0.143 7.2 0.01836 2.2 117.3 *2.5 9 +18
6.1 0.53 770 549 11.3 0.74 0.1231 5.6 0.01681 2.0 107.5 +2.1 100.2 +4.0
5.1 0.29 911 636 13.9 0.72 0.126 12 0.01758 2.5 112.3 +2.8 105.0 +8.6
4.1 2.08 518 137 11.8 0.27 0.257 4.7  0.02627 2.0 167.2 3.2 200 *14
3.1 3.75 311 162 5.21 0.54 0.197 7.7 0.01905 4.7 121.6 *5.6 140.7 +9.6
2.1 — 531 480 8.21 0.93 0.146 20 0.01762 2.5 112.6 +2.7 91 +15
1.1 1.99 1213 166 20.2 0.14 0.167 6.7 0.01923 1.7 122.8 +2.1 187 +*15
TW1637
1.1 18.58 108 62 2.15 0.59 0.446 21 0.0213 5.3 135.9 +7.1 283  +66
2.1 2.17 1056 651 17.9 0. 64 0.164 7 3.4 0.01966 1.6 125.5 +2.0 144.0 +3.9
4.1 1.71 639 332 10. 1 0.54 0.1456 4.8 0.01813 1.8 115.9 +2.0 123.3 +5.3
5.1 2.01 622 326 9.71 0.54 0.1385 5.7 0.01793 2.0 114.6 *2.3 122.7 +5.2
6.1 1.33 934 511 15.4 0.57 0.141 10 0.01904 1.7 121.6 +2.1 126  +10
7.1 0.85 1639 663 27.6 0.42 0.1475 3.7  0.01950 1.5 124.5 +1.8 131.7 + 4.8
8.1 1.91 1025 541 17.0 0.55 0.155 9.2 0.01911 1.8 122.0 +2.1 135.8 + 9.5
9.1 8.52 2065 1077  37.5 0.54 0.3525 2.8 0.02109 1.4 134.5 +1.9 256.8 *+ 6.9
10.1 1.15 1250 629 21.1 0.52 0.1502 3.3 0.01956 1.5 124.9 +1.9 133.7 + 3.7
11.1 0.60 1711 859 27.9 0.52 0.1422 3.5  0.01891 1.4 120.8 +1.7 123.6 + 3.2
12.1 1.22 1089 594 18.3 0.56 0.1537 5.6 0.01941 1.5 123.9 +1.9 131.8 + 6.3
13.1 1.86 1623 890 27.5 0.57 0.1858 2.8 0.01963 1.4 125.3 +1.8 144.4 + 4.0
14.1 1.52 907 446 14.6 0.51 0.132 9.0 0.01857 1.6 118.6 +1.9 128.4 + 4.3
16.1 1.07 1855 950 30.5 0.53 0.1413 3.2 0.01906 1.9 121.7 +2.3 130.9 + 3.6
15.1 2.33 645 359 10.7 0.57 0.150 14 0.01900 2.0 121.3 +2.4 126 *15

200m

2 a TW1530 b TW1637
Fig. 2 BSE images of zircons from granodiorites a TW1530 and granite b TW1637
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Table 2 Major element wy % and REE and trace element w; 10~ ® components of Sangba granitoids
S-8 pl2yql7 YQI318 YQI590 YQI1667 YQI1677 YQI1693 YQI405 P12YQ8 YQI1637 YQI427 YQI1530
SiO, 74.12 73.42 72.5 72.24 69.8 71.6 68.62 70.18 75.34 78.5 68.92 71.86
ALO; 13.15 13.27 13.39 13.36 15.59 14.68 15.58 15.22 12.75 10.73 14.33 13.1
Fe,05 0.07 0.55 0.73 1.18 0.44 0.47 0.68 0.5 0.48 0.51 1.03 0.53
FeO 1.78 1.84 2.16 1.94 0.68 1.37 2.32 1.63 1.37 1.17 2.44 1.75
MgO 0.39 0.4 0.63 0.48 0.66 0.71 1.03 0.88 0.43 0.14 1.22 0.46
Ca0 1.14 2.02 1.66 1.55 1.35 1.11 1.51 1.35 1.07 0.63 2.85 1.31
Na,O 2.74 2.88 3 2.81 2.62 2.55 2.39 2.2 2.74 2.06 3.01 2.74
K,O 5.15 4.24 4.5 4.8 6.62 6.2 5.55 6.62 4.66 5.15 4.66 6
MnO 0.03 0.03 0.051 0.043 0.04 0.03 0.04 0.03 0.03 0.03 0.06 0.03
TiO, 0.28 0.3 0.36 0.4 0.27 0.23 0.41 0.25 0.15 0.09 0.67 1.32
P,0s 0.14 0.16 0.06 0.07 0.15 0.15 0.25 0.16 0.07 0.01 0.09 0.07
CO, 0.12 0.08 0.24 0.1 0.25 0.42 0.26 0.31 0.15 0.08 0.09 0.26
H,O" 0.68 0.9 0.8 0.93 0.78 0.74 1 0.92 0.64 0.58 0.57 0.63
99.79 99.76 100.08 99.9 100.25 99.93 99.64 100. 25 99.88 99.68 99.94 99.97
K;O Na,O  1.88 1.47 1.5 1.71 2.47 2.43 2.32 3.01 1.7 2.5 1.55 2.19
ANCK 1.08 1.02 1.04 1.05 1.21 1.13 1.22 1.15 1.11 1.06 0.94 0.97
La 47.71 46 52 44 40 36 77 45 30 106 44 38
Ce 98.49 91 105 89 82 74 158 91 61 194 88 74
Pr 12.02 10.6 12.3 10.4 9.8 8.9 19.7 11 7.2 21.3 9.3 8.7
Nd 43.33 38.7 44.4 38.2 35 32.1 70.8 39.5 25.9 71.8 33.1 31.3
Sm 8.48 8.08 9.42 8.26 7.01 6.56 14.02 7.96 5.68 10.66 6.07 6.63
Eu 0.7 0.99 0.83 0.97 0.98 1 1.29 1.13 0.43 0.72 1.12 1.13
Gd 7.62 8.2 9.7 9.2 5.6 5.2 11.4 6.3 5.9 9.1 5.8 6.5
Tb 1.14 1.29 1.54 1.67 0.64 0.59 1.3 0.7 0.97 1.03 0.78 1
Dy 6.05 7.78 9.64 11.72 2.79 2.47 5.41 3.03 5.69 5.11 4.42 6.05
Ho 1.13 1.54 1.94 2.606 0.37 0.34 0.73 0.41 1.02 0.86 0.81 1.17
Er 2.89 4.52 5.79 8.24 0.91 0.82 1.75 0.99 2.67 2.49 2.32 3.32
Tm 0.4 0.72 0.97 1.39 0.11 0.1 0.2 0.12 0.4 0.35 0.36 0.49
Yb 2.49 4.49 6.37 8.98 0.6 0.55 1.13 0.72 2.37 2.27 2.35 3.00
Lu 0.37 0.71 1.01 1.4 0.09 0.08 0.16 0.11 0.35 0.36 0.37 0.46
Y 32.12 45.2 58.4 79 12.2 10.2 21.3 12.2 33.3 24.2 24.3 33.1
SREE 264.92  269.62 319.31 315.09 185.9 169.37 362.89  220.17 181.88 426.05 223.1 212.91
OEu 0.26 0.37 0.26 0.34 0.22 0.51 0.3 0.47 0.23 0.05 0.57 0.56
Rb 363 224 285 246 370 357 379 331 382 225 268 289
Sr 69 96 79 101 119 120 108 128 51 43 132 110
Nb 20.4 14.8 17 17.6 17.9 16.8 30.5 18 14.8 12 14.5 13.1
Zr 159 214 217 219 132 114 202 143 137 190 207 182
Ti 1679 1798 2158 2398 1619 1379 2458 180 899 540 1798 7913
Hf 5.8 8.05 7.92 9.54 3.94 3.21 6.26 4.04 5.48 8.03 7.78 7.2
Th 38.7 27.3 34.1 30.2 27.6 25.9 45.8 36.2 26.5 36.1 22.9 21.6
U 1.8 1.1 6 5 4.6 4.7 8.3 5.5 2.4 2 2.7 4.3
Ba 263 278 206 376 356 355 79 331 131 194 268 514
Ga 28.1 20.4 19.2 20.4 19 19 21.6 18.1 20.5 15.9 18 19.2
Ta 1.8 1.53 2 1.99 2.26 1.68 3.21 1.67 2.25 1.59 1.75 1.51
K,O  NaO 8 ALO; — SiO,
FeO!  FeO' +MgO - SiO, 9
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