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Geological characteristics and tectonic setting of Yunxian granite in the
northern part of South Lancangjiang convergent margin,
Western Yunnan Province

LIU De-li, LIU Ji-Shun, ZHANG Cai-hua and ZHOU Yu-guo
(School of Geoscience and Environmental Engineering, Central South University, Changsha 410083, China)

Abstract: Yunxian granite in South Lancangjiang convergent margin comprises mainly diorite monzonite granite
and belongs to the potassium-rich calc-alkali series, with SiO, being 68.57% and K,O/Na,O 1.67 on average.
The acidity and alkalinity of the rock are lower than the average values of the same kind of rocks, and its mafic
ingredient is higher than the average value, suggesting that the rock is somewhat intermediate and similar to the
syn-collision type granite. Yunxian granite is peraluminous, with AlLO; being 13.66% and A/CNK 1.1 on
average and the corundum molecule more than 1% according to CIPW. The rocks are on the whole relatively
rich in LILE but poor in HFSE and shows moderate negative Eu anomalies with Eu being 0.52~0.57, ZREE
240.75 %10 °® on average and (La/Yb)y 8.88~9.41. According to geochemical characteristics and related dis-
crimination diagrams, it is suggested that Yunxian granite should be of S type and its tectonic setting corre-
sponds to CCG. The results of zircon U-Pb dating show that the formation period of the source rocks must not

have been later than the Jinningian ( >778 Ma), with the main formation periods being from late Hercynian to
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Indosinian. Two ages of "Pb/?**U and 2’Pb/?*U of the genetically magmatic zircon are 49 Ma and 61 Ma,

which indicate the probable existence of Himalayan magmatic activity in Yunxian granite.
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Fig. 1 Geological sketch map of the granitoids in Yunxian area after Bureau of Geology and Mineral Resources of Yunnan Province 1977 @
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1—Quaternary 2—Neogene 3—Palacogene 4—Lower Cretaceous 5—Upper Jurassic 6—Middle Jurassic 7—Upper Triassic Xiaodingxi For-
mation 8—Middle Triassic Manghuai Formation 9—Upper Permian

10—Lower Permian 11—Lancang Group 12—Wuliangshan Group 13—
basic volcanic rocks 14

acidic volcanic rocks 15—7} leuco-granite 16—72 granite 17—73 granite 18—syenite porphyry 19—diorite 20—
diorite porphyry 21—vein rock 22—migmatite belt 23—sampling location

(1) . 1977. 1:20 G-47-35
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Table 1 Major element compositions and chemical parameters of Yunxian granite

SO, TO AL FeOy FO MiO MeO GO NaO KO POs HBO™ (0 Y KO NoO ALK A CNK DI
YDZ-1 67.20 0.6 13.78  0.05 4.8 0.07 2.2 2.29 2.47 4.08 0.19 1.00 1.32 0.14 99.29 1.65 6.5 1.09 72.8
YDZ-2 67.46  0.57 14.16  0.07 4.25 0.060 1.89 2.24 2.49 4.36 0.18 1.49 1.74 0.34 9.8 1.75 6.85 1.10 75.2
7437-1" 68.38  0.20 14.05 0.66 4.3 0.09 2.31 2.4 2.62 3.97 0.32 1.2 0.18 — 100.56 1.52 6.59 1.08 72.9
7436-4* 70.84  0.32 2.8 0.07 378 0.12 0.95 2.00 2.20 3.78 0.38 1.16 0.30 — 98.74 1.72 598 1.13 78.9
2045-6" 68.98 0.64 13.45  0.89 3.63 0.060 1.72 2.20 2.36 4.05 0.19 0.91 1.8 — 100.93 1.72 6.41 1.10 75.8
* 1977 @ YDZ-1 YDZ-2
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(1) . 1977, 1:20 G-47-35
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Table 2 Trace and REE element components of Yunxian granite
YDZ-1 YDZ -2 YDZ-1 YDZ-2
Cr 56.3 48.8 La 48.9 49.6
Ni 30.4 26.8 Ce 95.1 97.2
Co 11.9 11.9 Pr 12.4 12.7
Zn 64.1 61.4 Nd 45.2 46.2
Cu 200 91.9 Sm 8.97 8.99
Rb 220 223 Eu 1.50 1.63
w 2.04 4.08 Gd 8.43 8.3
Sr 139 156 Tb 1.31 1.26
Ba 870 994 Dy 7.09 6.68
\Y% 68.5 58.4 Ho 1.36 1.28
Nb 16 15 Er 3.83 3.57
Ta 189 2.22 Tm 0.64 0.6
Zr 198 164 Yb 3.95 3.78
Hf 7.09 6.1 Lu 0.53 0.52
Sn 6 6 Y 37 34.2
Pb 147 64.5 SREE 239.21 242.31
Au 0.4 0.6 L H 7.81 8.32
Ag 0.72 0.32 La Yby 8.88 9.41
U 6.14 7.28 OEu 0.52 0.57
Th 31.9 35.4 oCe 0.92 0.93
Rb Sr 1.58 1.43
Rb Ba 0.25 0.22
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Sun  McDonough 1989
Fig. 4 Chondrite-normalized REE patterns of Yunxian
granite chondrite values after Sun and McDonough 1989
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Fig. 5 Spider diagram of trace elements for Yunxian
granite primitive mantle values after Sun and McDonough 1989
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Fig. 6 Photograph of zircons from Yunxian granite

3 U-Pb
Table 3 Results of U-Pb isotopic dating for single-grain zircon from Yunxian granitoid intrusive complex
wpg 107" U-Pb Ma
ORI 206 py, 206p}, 28y 07py, 257y 207p}, 206p}, 06p, 28 07pp, 351 27py, 26py,
ug U Pb ng 204ph
26 26 26
AN 26 26 26
0206024-3 10 18569  1790.4 12.997 42.2 0.02743 0.00178 0.09386 0.22472 0.02481 0.05943 174 11 91 218 564 1352
0206024-4 10  21093.4 905.4 1 515.3 0.03894 0.00044 0.28009 0.05596 0.05215 0.01043 246 2 250 50 292 58
0206024-6 10  15193.2 467.9 0.587 467.2 0.02859 0.00021 0.20826 0.02661 0.05282 0.00676 181 1 192 24 321 41
0206024-1 10 11614.8 971  0.713 742.1 0.07385 0.00030 1.15233 0.03168 0.11316 0.00314 459 1 778 21 1850 51
0206024-2 10 15126.9 992.1 2.24 226.4 0.05102 0.00030 0.52600 0.03103 0.07477 0.00443 320 1 429 25 1062 62
0206024-5 10 17350.2 136.6 0.057 1436.9 0.00771 0.00005 0.06267 0.00763 0.05894 0.00719 49 0 61 7 564 68
20()Pb
2y 27pp U 0206024-6 0206024-
4 181
>778 Ma Ma 192 Ma
0206024-4
7:1 206Pb 238U 207Pb 235U
246 Ma 250 Ma 0206024-5

7:1
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Fig. 7 QAP diagrams of Yunxian granite after Maniar
e al. 1989 5
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Fig. 8 Nb-Y and Rb- Yb+ Ta diagram of Yunxian granite after Pearce et al.
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