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Fig. 1  Tectonic setting and geological map of the Shale region in western Yunnan
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Fig. 2 Intrusive contact between the Shale granites and the Wuliangshan Group Complex
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Fig. 3 Photomicrographs of biotite monzogranites, hand specimen( a) , plane-polarized light (b) and cross-polarized light (c¢), and

granodiorites, hand specimen(d) , plane-polarized light (e) and cross-polarized light (f)
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Streckeisen and Le Maitre, 1979)
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Table 1 Major and trace element contents in the Shale granites
AR B KR A PER TN
FE i G D0007-1 D0007-2 D0007-3 D0007 4 D0007-5 D0007-6 D0009-1
Si0, 72.10 70.78 71. 88 71.72 70.51 72.42 75.39
TiO, 0.25 0.27 0.23 0.218 0.39 0.25 0.15
Al, Oy 16. 00 15.45 15.93 15.23 14.37 13.41 12.55
Fe, 0, 0.91 1.98 1.02 0.323 2.72 2.19 1.24
FeO 0.25 0.25 0.28 1.62 1. 04 0.96 0.72
MnO 0.01 0.02 0.02 0. 034 0.08 0.05 0.03
MgO 0. 47 0. 67 0.31 0.529 0. 82 0.45 0. 80
CaO 0.44 1.95 0. 84 2.03 1. 66 1.74 1.13
Na, O 7.85 4.32 7.35 4.27 3.03 3.54 4.84
K,0 0.77 3.30 1.39 3.44 3.97 3.95 1.82
P, 05 0.01 0.03 0.01 0. 062 0.10 0. 06 0.02
Bede & 0. 88 0.82 0.59 0.45 1.17 0.85 1.21
S 99. 93 99. 84 99. 85 99. 93 99. 87 99. 87 99.91
ANOR 31. 89 32.71 33.48 24.43 26. 14 33.66 32.23
Mg* 11.87 16. 81 7.70 13.20 20. 62 11.28 20. 11
Rb 41.1 103 40.3 116 125 129 78.9
Ba 162 800 324 887 841 500 60.2
Th 5.86 9.51 7.63 9.12 15.1 19.4 26.9
U 1.00 2.99 1.90 3.09 3.70 6.43 4.02
Nb 6. 40 4.30 5.50 2. 60 18. 1 23.5 31.8
Zr 118 116 111 83.6 225 138 80.0
Hf 5.61 4.34 4.33 3.25 15.1 7.79 3.88
Sr 74.4 372 169 362 281 271 77.8
Pb 0.10 16. 1 1.10 10. 4 14.9 15.3 12.7
La 8.41 23.3 10. 4 20.2 60. 8 43.7 11.8
Ce 10.3 37.0 15.0 33.6 109 81.7 29.4
Pr 2.37 4.51 2.26 3.76 12.1 9.11 3.79
Nd 10.1 15.7 8.24 12.0 40.9 30.4 14.5
Sm 2. 66 2.76 1.64 2.09 6.77 5.51 3.55
Eu 0. 61 0. 89 0.41 0.72 1.54 0.98 0.31
Gd 2.12 2.53 1.31 1. 68 6.17 5.36 2.83
Td 0. 40 0.37 0.20 0.20 1. 00 0.92 0.53
Dy 2.50 1.90 1.05 0.90 6. 37 6. 49 3.62
Ho 0.49 0.32 0.18 0.14 1.28 1.30 0.76
Er 1. 46 0.83 0. 48 0.33 4.06 4.09 2.36
Tm 0.23 0.11 0.07 0. 036 0. 63 0.67 0.43
Yb 1.39 0.79 0.39 0.21 3.99 4.41 2.97
Lu 0.24 0.14 0. 06 0.024 0. 66 0.71 0.50
Y 9.58 8.49 3.97 3.53 37.0 39.5 20.0
Y. REE 52.82 99. 64 45. 60 79.42 292.31 234. 86 97.26
oEu 1.02 0.35 0.36 1. 05 0.17 0.52 0.73
(La/Yb) y 4.08 19. 88 17.90 10.28 6. 69 2.67 64. 85
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Fig. 6 Chondrite-normalized REE distribution patterns for the Shale granites(a) and PM-normalized trace element distribution patterns

for the Shale granites(b) (Primitive mantle data are from Sun and McDonough, 1989)
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Fig. 7 Sr-Yb diagram of the Shale granites
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Fig. 8 Representative CL images of zircons in biotite monzogranites (a) and granodiorites (b) from the Shale granites
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Fig. 9 Concordia plot of the zircon U-Pb age data for biotite monzogranite from the Shale granites (a)and granodiorite (b)



2017 4-(4) VR PG VLR R e BV SR A B B A1 U-Ph AE 1% st R 2R AR B b 5 338 37

R2 EBERZTKIEFRE(D007)5EA LA-ICP-MS U-Pb i
Table 2 LA-ICP-MS zircon U-Pb age data of biotite monzogranite (the sample D0007 )

il w;, (10°) [0 U-Pb 4 (Ma) iiﬁﬂfﬁTw TS
7T U 2Ly 2pL 1o 2pL2U lg 2P 28U 1g 27Ply2%ph 1o 2pL2SU g 2P 2BUle (%) v

1 4275 753.6 0.0550 0.0015 0.2955 0.0091 0.0388 0.0005 413 63.0 263 7.1 245 34 93% 0.6 245
2 4334 444.6 0.0660 0.0024 0.3417 0.0121  0.0375 0.0004 809 74.1 298 9.2 237 28 77% 0.9 237
3 2238 395.1 0.0521 0.0021 0.2697 0.0107 0.0375 0.0005 287 90.7 242 85 238 32 97% 0.6 238
4 2458 541.2  0.0560 0.0020 0.3036 0.0127  0.0392 0.0010 450 796 269 99 248 64 91% 0.5 248
5 2432 341.1 0.0537 0.0022 0.2818 0.0115 0.0381 0.0005 367 944 252 9.1 241 32 95% 0.7 241
6 269.9 299.2  0.0625 0.0024 0.3376 0.0138  0.0390 0.0006 694 833 295 104 247 38 82% 0.9 247
7 226.0 333.8 0.0543 0.0026 0.2853 0.0128 0.0387 0.0011 383 1139 255 10.1 245 6.7 95% 0.7 245
8 381.3 470.0 0.0516 0.0018 0.2743  0.0105 0.0385 0.0009 333 81.5 246 84 244 53 9% 0.8 244
9 260.7 397.5 0.0574 0.0022 0.3296 0.0139  0.0413 0.0006 509 852 289 106 261 39 8% 0.7 261
10 4069 5622 0.0534 0.0018 0.2891 0.0110  0.0392 0.0009 343 778 258 8.7 248 5.7 96% 0.7 248
11 226.3 3942 0.0520 0.0021 0.2805 0.0133  0.0390 0.0010 283 944 251 105 246 64 98% 0.6 246

12 342.0 487.7 0.0577 0.0020 0.3157 0.0113  0.0395 0.0005 520 759 279 8.7 250 3.4 89% 0.7 250
13 236.5 2859 0.0623 0.0031 0.3352 0.0152 0.0394 0.0006 687 1055 294 11.6 249 3.7 83% 0.8 249
14 2426 329.6 0.0510 0.0021 0.2554 0.0107 0.0365 0.0007 239 944 231 8.6 231 44 9% 0.7 231
15 348.6 4612 0.0571 0.0024 0.3004 0.0140 0.0385 0.0011 494 944 267 109 243 7.0 90% 0.7 243
16 2879 612.1 0.0516 0.0016 0.2684 0.0097 0.0377 0.0008 265 76.8 241 7.8 238 52 98% 0.5 238
17 243.6 469.3 0.0531 0.0019 0.2727 0.0099 0.0376 0.0009 345 796 245 79 238 58 97% 0.5 238
18 214.7 3355 0.0500 0.0017 0.2718 0.0111 0.0391 0.0008 195 750 244 B89 247 52 98% 0.6 247
19 302.1 4746 0.0617 0.0024 0.3215 0.0141 0.0377 0.0009 665 852 283 109 238 53 82% 0.6 238

®3 FERAIKE (D0009) $5F LA-ICP-MS U-Pb %
Table 3 LA-ICP-MS zircon U-Pb age data of granodiorite ( the sample D0009 )

- w (10°) [0 25 LA U-Pb 4% (Ma) biegilles WU R H
Th U 2Py2%L 1o PyPU 1o P20 1o PvXPh 1o 2PhPU 1o P20 1o (%) AR
968.1 1295.6 0.0525 0.0017 0.2741 0.0085 0.0378 0.0004 306 787 246 6.8 239 26 97% 075 239
426.8 10384 0.0520 0.0018 0.2915 0.0099 0.0405 0.0004 283 750 260 7.7 256 2.6 98% 041 256
160.2 3009 0.0620 0.0033 03192 0.0162 0.0377 0.0007 676 1083 281 125 238 44 83% 053 238
262.6 409.2 0.0511 0.0024 02568 0.0122 0.0366 0.0006 256 1092 232 99 231 3.6 99% 064 231
2854 731.7 0.0535 0.0021 0.2826 0.0108 0.0382 0.0005 350 87.0 253 86 241 33 95% 039 241
212.6 368.2 0.0543 0.0026 0.2847 0.0135 0.0381 0.0005 383 768 254 107 241 3.1 94% 0.8 241
1353.9 4806.6 0.0501 0.0013 02710 0.0074 0.0390 0.0005 211  30.6 244 59 247 30 98% 028 247
1005.2 4296.5 0.0510 0.0014 0.2884 0.0085 0.0408 0.0006 239  63.0 257 6.7 258 3.7 99% 023 258
209.3 4049 0.0512 0.0028 0.2628 0.0149 0.0370 0.0005 256 127.8 237 120 234 34 98% 052 234
10 2033 3922 0.0546 0.0028 0.2876 0.0136 0.0387 0.0006 398 1167 257 107 245 39 95% 0.52 245
11 2320 388.1 0.0625 0.0036 03312 0.0191 0.0382 0.0006 700 1222 290 146 242 35 81% 060 242
12 9037 926.6 0.0531 0.0022 02783 0.0115 0.0379 0.0006 332 92.6 249 92 240 3.6 95% 098 240
13 2383 284.8 0.0519 0.0029 0.2907 0.0153 0.0409 0.0008 283 1278 259 12.1 259 49 99% 0.84 259
14 1581 299.8 0.0495 0.0038 0.2661 0.0207 0.0394 0.0008 172 1703 240 166 249 52 96% 0.53 249
15 1668 323.7 0.0552 0.0039 0.2925 0.0201 0.0388 0.0006 417 161.1 260 158 246 4.0 94% 052 246
16 1394 157.8 0.0570 0.0050 0.3203 0.0257 0.0418 0.0010 500 1963 282 197 264 62 93% 0.88 264
17 3436 480.4 0.0535 0.0028 02910 0.0147 0.0397 0.0007 350 1157 259 11.6 251 44 96% 072 251
18 161.1 3286 0.0548 0.0030 0.2894 0.0158 0.0385 0.0007 467 1222 258 124 243 42 94% 049 243
19 1029 203.6 0.0418 0.0030 02265 0.0146 0.0401 0.0008 346 346 245 121 253 50 80% 051 253
20 2023 340.8 0.0516 0.0030 0.2775 0.0170 0.0388 0.0007 265 1333 249 135 245 45 98% 059 245
21 4033 7482 0.0534 0.0024 02691 0.0111 0.0369 0.0006 346 346 242 89 233 35 96% 054 233
22 3348 7624 0.0541 0.0023 02970 0.0123 0.0397 0.0005 376 99.1 264 9.6 251 3.1 95% 044 251
23 280.0 402.8 0.0515 0.0032 0.2800 0.0182 0.0389 0.0006 265 1722 251 144 246 40 98% 0.69 246
24 3781 9849 0.0579 0.0023 03323 0.0138 0.0414 0.0005 528 889 291 105 261 33 89% 038 261
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The Shale granites from the southern part of the Lancangjiang tectonic
belt, western Yunnan: Zircon U-Pb age, geochemistry and geological
implications

LIU Jun-ping', TIAN Su-mei', CONG Feng’, SUN Bai-dong', HUANG Xiao-ming', XU
Yun-fei'*

(1. Yunnan Institute of Geological Survey, Kunming 650216, Yunnan, China; 2. Chengdu Center, China Geological
Survey, Chengdu 610081, Sichuan, China; 3. Kunming University of Science and Technology, Kunming 650093,

Yunnan, China)

Abstract: The Shale granites from Shale, Nanjian, western Yunnan consist of biotite monzogranite, granodiorite
and a small amount of orthophyre. The LA-ICP-MS zircon U-Pb dating gives an age of 246.4 +2. 6 Ma for biotite
monzogranite, and 245.7 £3. 6 Ma for granodiorite, indicating that the Shale granites were formed during the Early
Triassic. The Shale granites are characterized by SiO, contents ranging from 71. 44% to 76.39 % , Al,O, contents
ranging from 12.72% to 16. 15% , and K,0/Na,O ratios ranging from 1 to 1. 30, suggesting the high-K calc-
alkaline peraluminous and strongly peraluminous granites. The samples of the Shale granites mostly projected into
the fields of volcanic arc granites, within plate granites and collision-type granites indicated by the geochemical
signatures and trace element discriminantion diagram for tectonic interpretation, implying that the granites were
formed in the subduction-collision magmatic arc transitional environments. The Sr-Yb diagram for the granite
classification has disclosed that most of the Shale granite samples are assigned to the low-Sr and high-Yb granites,
and a few of them belong to the low-Sr and low-Yb granites, both of which are derived from the sandy metamorphic
mudstones. It can be seen from the zircon U-Pb age determinations and regional tectonic setting that the Shale
granites were originated during the initial stages of the collision and mountain building processes of the Myanmar-
Thailand-Malaysia continent and Simao landmass. The initial collision of the Changning-Menglian ocean may be
traced back to the Early Triassic.

Key words: Shale granite; zircon U-Pb age; geochemistry; Lancangjiang tectonic belt



