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Geological characteristics and zircon U-Pb geochronology of granite in Yunling
tin deposit, southwestern Yunnan
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(School of Earth Science and Mineral Resources, China University of Geosciences, Beijing 100083, China)
Abstract

Southwestern Yunnan is one of important tin metallogenic belts in China. Previous studies mainly focused
on tin deposits occurred in Cretaceous and Cenozoic granites, with less attention on tin deposits in Indosinian
granites. The Yunling tin deposit is located in the eastern margin of the Baoshan block, ore bodies occur as veins
in biotite monzogranite and are associated with greisenization and tourmalinzation. Ore mineral is cassiterite, and
gangue minerals comprise quartz, tourmaline, muscovite, fluorite, calcite, pyrite, arsenopyrite, chalcopyrite, and
sphalerite. According to mineral assemblages and relationship between hydrothermal veins and alteration, four hy-
drothermal mineralization stages are identified by author, from early to late including quartz-tourmaline, quartz-
cassiterite-muscovite-tourmaline, quartz-K-feldspar + calcite, and sulfide + quartz stage. LA-ICP-MS zircon U-
Pb isotopic data of biotite monzogranite that was affected by greisenization yielded an age of (215.6+1.3)Ma,
which can approximately represent the mineralization age of the Yunling tin deposit. The Triassic tin mineraliza-
tion also occurred in the Lincang batholith in the Changning-Menglian orogenic belt and in the eastern part of the
southeast Asia tin belt, and was related to the evolution of the Paleo-Tethys ocean. Thus, it is necessary to
strengthen the studies on ore-forming process and ore preservation of Triassic tin deposits in southwestern Yunnan.
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Fig.1 Tectonic setting of Southeast Asia(a, after Wang et al., 2018) and simplified geologic map showing the distribution
of granites and tin deposits in the Baoshan Block, SW Yunnan(b, modified after Deng et al., 2014)
1—Precambrian basement; 2—Suture zone; 3—Paleozoic—Cenozoic strata; 4—Early Paleozoic granites; 5—Permian—Triassic granites; 6—Early
Cretaceous granites;7—Late Cretaceous granites; 8—Paleogene granites; 9—Tin deposits; 10—City; 11—Country Border;

12—Geological boundary; 13—Fault
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Fig.2 Geologic map of the Yunling tin dposit (modified after Gu et al., 2010;Nie et al., 2012)
1—Siliceous rock, schist and quartz sandstone of Cambrian Chujiashan Formation; 2—Shale and silty limestone of Lower Devonian Wangjiacun
Formation; 3—Basalt, Andesitic basalt and tuff of Lower Carboniferous Pingzhang Formation; 4—Limestone and quartz sandstone of Middle
Jurassic Luziqing Formation; 5—Yunling granite; 6—Ore body and number; 7—Quartz-tourmaline veins; 8—Fault;

9—Zircon sampling site (this study); 10—Zircon sampling site (previous studies)

AV IE-BIR A7 =T7 ffA DKGE H DLARRK IR S e R RN BTSRRI BLA R A e X
B2 1~2 mm(18] 3¢). B Bk R H A ARY) Sea AW ke U0 0 A DR R BB A (18] 3e,
FIR A - R A ARG A-H o AR ANk 4d.D). BT E LURDIR | BT HeR B Al iR 8 =X
(Kl 4e h)o fEIZBBOTMABR TAERKIA =z il W SRR e R ZREA0, AB-EA
S AR TT A AR I A - A Bk (D BRCIRIB S o IR AR T AE A TR TN B
4h). 0" B BT GBI R DN BT I A7 2 UK Y B

TER MR B B A 7 R A AL, LUk 2,k BT I (K 4d ).



26 R

H

=

2022 4F

Centimeter 2 cm

gentimeter

K3 RSB PRAE P 47 S A T
a. R AR T RAE R A b, A S-S AR o AT S BT R AT AN DRI EN B A K . AT S8 A - s R S K
Cst—8 41 ; KK A s Ms— =8 Q— A 98 Tur— LA A
Fig.3 Photographs of granite and ore from the Yunling tin deposit

a. Biotite monzogranite with greisenization; b. Quartz-tourmaline vein; c¢. Quartz-k feldspar-calcite vein crosscuts cassiterite vein;

d. Quartz-cassiterite-muscovite-tourmaline vein

Cst—Cassiterite; Kf—K-feldspar; Ms—Muscovite; Q—Quartz; Tur—Tourmaline
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Fig.4 Photomicrographs of granite and ore from the Yunling tin deposit
a. Biotite monzogranite with greisenization; b. Quartz-cassiterite-muscovite vein; c. Euhedral cassiterite is intergrowth with quartz, tourmaline and

muscovite; d. Late sulfides cut early cassiterite; e. Quartz-K-feldspar-calcite vein cut cassiterite vein; f. Late sulfides cut early quart-tourmaline vein;
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g. Arsenopyrite, chalcopyrite and sphalerite inclusions exist in pyrite; h. Early quartz-tourmaline veins were metasomatized by late calcite and sulfides
Apy—Arsenopyrite; Cal—Calcite; Ccp—Chalcopyrite; Cst—Cassiterite; Kf—K-feldspar; Ms-Muscovite; Pl—Plagioclase; Py—Pyrite; Qq—Quartz;

Ser—Sericite; Sp—Sphalerite; Tur—Tourmaline

R1 ZRTREREUEZB_KENEHEA U-PbER
Table 1 Result of U-Pb dating of Zircons from the Yunling biotite monzogranite that was affected by greisenization
w(B)/107 AEHY/Ma

eess TWU 27Pb/2Pb 1o 27PbPSU 1o 2Pb2U o
Pb Th U 207Pb/206Pb 207Pb/235U 200Pb/238U

YLO5-4_1 195 1554 877.1 0.18  0.0507 0.0025  0.2364  0.0054  0.0338  0.0005 227.9 215.5 214.4
YLO05-4 2 193 2396 5532 043 0.0513 0.0019  0.2396  0.0066  0.0339  0.0005 253.2 218.1 214.8
YL05-4_3 22.1 3002 6082 049  0.0518 0.0017 02413 0.0064  0.0338  0.0005 274.9 219.5 214.4
YL05-4_ 4 104 599 5035  0.12  0.0505 0.0016  0.2371 0.0224  0.0341 0.0008 217.0 216.1 216.0
YLO05-4.5 241 2685 8493 032 0.0507 0.0014  0.2370  0.0056  0.0339  0.0005 227.6 216.0 214.9
YLO05-4 6 36.6 3812 1310.1 029  0.0518 0.0018  0.2425  0.0052  0.0340  0.0005 274.8 220.5 215.4
YLO05-4 7 17.6  211.0 5873 036  0.0506 0.0035  0.2374  0.0103  0.0340  0.0006 222.3 216.3 215.7
YL05-4 8 18.1  200.5 5804 035 0.0507 0.0014  0.2364  0.0099  0.0338  0.0006 229.1 215.5 2143
YL05-4 9 264 312.1 801.1  0.39  0.0503 0.0012  0.2360  0.0055  0.0340  0.0005 209.6 215.2 215.7
YLO05-4_10 235 214.0 9424  0.23 0.0510 0.0012  0.2388  0.0055  0.0340 © 0.0005 240.6 217.5 215.3
YLO05-4_11 50.6 346.2 3363  1.03 0.0665 0.0011 0.8451  0.0239  0.0921 0.0015 822.8 622.0 568.2
YLO05-4_12 276.5 2753 24284 0.11 0.1370 0.0013  2.6434  0.0477  0.1399  0.0021 2189.7 1312.8 844.3
YLO05-4_13 21.7 1974 9345 0.21 0.0503 0.0015  0.2369  0.0052 | 0.0342  0.0005 208.2 215.9 216.6
YLO5-4_14 473 128.0 157.1  0.81 0.0816 0.0012  2.2629 / 0.0608  0.2012  0.0033 1235.3 1200.8 1181.7
YLO5-4_15 158 161.4 548.6  0.29  0.0505 0.0016  0.2426 - 0.0185  0.0348  0.0008 219.6 220.5 220.6
YLO05-4_16 59.0 1088.9 977.0 1.11 0.0497 0.0023 0.2364  0.0139  0.0345  0.0007 180.3 215.5 218.7
YLO05-4_17 20.0 824 1161.9 0.07  0.0509 0.0013 0.2401 0.0055  0.0342  0.0005 237.0 218.5 216.7
YLO5-4_18 169 207.2 541.6 038  0.0503 0.0010°  0.2371  0.0063  0.0342  0.0005 210.4 216.1 216.6
YLO05-4_19 5.1 42.4 2419 0.18  0.0507 0.0011 0.2392  0.0085  0.0342  0.0006 227.4 217.8 216.9
YLO05-4 20 14.7 1422 616.0 0.23 0.0502 0.0014  0.2366  0.0057  0.0342  0.0005 206.3 215.6 216.5
YL05-4_21 7.0 63.0 259.2  0.24 - 0.0502 0.0016  0.2363  0.0105  0.0342  0.0006 202.9 215.4 216.5
YL05-4 22 36.7 2281 18264 0.12° . 0.0505 0.0028  0.2374  0.0062  0.0341 0.0005 217.1 216.3 216.2
YLO05-4_23 31.3 79.4 191.3+  0.41 0.0723 0.0043 1.5908  0.0344  0.1596  0.0025 994.6 966.6 954.3
YLO05-4 24 273 281.6 9720 029  0.0506 0.0014 02365 0.0112  0.0339  0.0006 223.5 215.5 214.8
YLO05-4_25 284 2755 11449 024  0.0521 0.0021  0.2444  0.0053  0.0340  0.0005 291.3 222.0 215.5
YL05-4 26 193 2183 674.6 032  0.0507 0.0011 0.2378  0.0064  0.0340  0.0005 225.4 216.6 215.8
YLO05-4_27 2542 690.2 1082.6 0.64  0.0779 0.0019  1.9237  0.0564  0.1790  0.0030 1145.5 1089.4 1061.5
YLO05-4 28 227 299.5 629.7  0.48 0.0511 0.0021 0.2374  0.0066  0.0337  0.0005 245.0 216.3 213.6
YLO05-4 29 282 4425 671.1  0.66 0.0511 0.0014  0.2381 0.0071 0.0338  0.0005 2453 216.8 214.2
YLO05-4_30 19.7 225.6 690.3  0.33 0.0506 0.0063  0.2382  0.0067  0.0341 0.0005 2233 216.9 216.3
YLO05-4 31 23.6 1849 10574 0.17  0.0494 0.0020  0.2353  0.0052  0.0345  0.0005 167.0 214.5 218.9
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