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Co, Si0, Ca* Mt
1 2 SO4* >
Cr> F Na* >K* > Ca’*
Mg *
Eu
Eu
245 ~ 378 C
294 C
183 ~245 °C
ar MAT-252
Cr>s0>> F Na* > K* >
1 % x 1076
Table 1. Major % and trace x 107® element analyses of various altered and mineralized rocks
MWB-3 MWB-4 M2-4 M2-3 M2-5 M2-2 MWB HBZ-2 GY-3 GLP-2-1 GLP-1
Si0, 90.76 6.78 1.88 2.68 1.08 2.26 44.94 18.84 98.11 0.69 61.28
TiO, 0.16 0.027 0.002 0.007 0.002 0.002 2.76 0.17 0.003 0.49
AL O, 4.32 0.9 0.24 0.4 0.13 0.2 11.23 4.36 1.13 0.06 14.95
Fe, 05 0.75 0.08 0.17 0.26 0.05 0.06 0.45 0.40 0.04 3.11
FeO 0.36 0.69 0.87 0.07 0.29
MnO 0.025 0.073 0.008 0.016 0.007 0.23 0.006 0.021 0.043 0.001 0.031
MgO 0.85 12.42 21 21.23 21.35 20.8 0.33 4.44 0.06 0.01 4.18
CaO 1.66 36.67 30.19 28.96 30.24 30.09 0.26 35.82 0.10 2.46
Na,0 0.01 0.06 0.01 0.01 0.01 0.02 0.02 0.01 0.05
K0 0.12 0.15 0.02 0.04 0.01 5.74 1.38 0.01 2.51
H,0* 1.67 0.05 3.82 0.07 0.65 0.12 2.81
H,O 0.11 0.12 0.06 0.06 0.06 0.06 1.31 0.29 0.13 0.05 0.68
P05 0.027 0.046 0.007 0.008 0.003 0.011 0.043 0.093 0.007 0.005 0.15
CO, 42.32 46.69 45.99 46.9 46.4 32.82 4.58
La 11.358 2.522 0.529 1.009 0.184 0.151 10.20 12.863 0.376 1.752 33.921
Ce 22.458 5.172 1.086 2.214 0.322 0.446 22.413 27.271 0.742 0.426 69.325
Pr 2.395 0.529 0.125 0.264 0.042 0.058 2.832 3.122 0.117 0.08 7.869
Nd 9.05 2.177 0.528 0.977 0.199 0.489 12.405 11.822 0.535 0.159 32.234
Sm 1.212 0.333 0.162 0.19 0.044 0.323 2.512 2.31 0.115 0.099 6.693
Eu 0.233 0.103 0.037 0.049 0.02 0.09 0.457 0.402 0.031 4.585 1.117
Gd 0.956 0.351 0.147 0.232 0.049 0.325 2.166 1.833 0.10 0.037 6.124
Th 0.205 0.05 0.018 0.033 0.01 0.046 0.422 0.283 0.015 0.008 0.818
Dy 1.278 0.256 0.12 0.175 0.067 0.272 2.922 1.528 0.066 0.042 4.258
Ho 0.335 0.063 0.021 0.044 0.012 0.045 0.713 0.349 0.014 0.005 0.95
Er 0.879 0.166 0.054 0.104 0.028 0.108 1.991 0.899 0.021 0.015 2.417
Tm 0.135 0.026 0.01 0.016 0.004 0.019 0.316 0.137 0.003 0.003 0.408
Yb 0.966 0.169 0.049 0.074 0.022 0.098 2.118 1.023 0.018 0.017 2.961
Lu 0.139 0.03 0.006 0.014 0.004 0.012 0.305 0.164 0.002 0.002 0.443

ICP-MS
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Fig.2. REE patterns of altered and mineralized rocks.
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S 6.471%0 AL O,
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S 21.965%o Si0, FeO
310 =9.3%0 ~ 11.6%0 Au Hg As Sb Cu Pb Zn
3" OH20 = 1.903%0 ~
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206 p}, /204 pi, 19.551 3 3
~20.05 2"Pb/"™Ph  15.690 ~ 16.240 2% pp/>*
Pb 38.710 ~ 40.137
2.2
2 %
Table 2. Chemical composition of red clay in the Guanglingpo ore block of the Shangmangang gold deposit
Sio, TiO, Al Oy Fe, O3 FeO MnO MgO Ca0 Na, O K0 P, 05 H,0 Total
S119 63.95 0.45 17.30 6.52 0.08 0.23 0.60 0.00 0.10 2.01 0.43 7.53 99.20
S118 70.23 0.33 15.1 5.73 0.07 0.05 0.70 0.20 0.09 2.19 0.03 4.46 99.18
S117 64.19 0.32 18.47 6.70 0.01 0.23 0.50 0.00 0.16 2.27 0.08 6.32 99.25
S116 65.47 0.75 15.37 7.55 0.60 0.20 0.60 0.38 0.14 2.64 5.42 99.12
S115 63.23 0.69 14.53 7.97 0.24 0.43 0.61 0.42 0.18 2.23 7.94 98.47
S114 59.95 0.74 15.93 6.77 0.98 0.17 0.69 0.41 0.20 2.23 9.90 97.97
S113 33.45 0.80 23.73 19.09 0.95 0.06 0.73 0.41 0.10 5.48 13.9 98.70
S112 63.69 0.69 16.08 8.38 0.71 0.17 0.59 0.41 0.13 2.41 5.79 99.05
S111 63.66 0.84 15.47 9.17 0.53 0.08 0.48 0.42 0.20 1.83 6.16 98.84
68.35 0.70 11.20 7.33 0.29 0.01 1.31 1.11 0.06 2.25 0.04 5.17 98.49
8.01 0.04 1.33 0.89 0.64 0.06 17.72 29.22 0.14 0.17 0.02 1.86 59.85
76.64 0.55 12.95 2.79 0.18 0.02 0.45 0.15 0.16 2.46 0.18 3.13 99.66

7 11 8
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3 x107°
Table 3. REE composition of red clay in the Guanglingpo ore block of the Shangmanggang gold deposit

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu

S119  49.66 102.4 11.26 41.25 7.618 1.573  6.942 1.093  6.462 1.280 3.869 0.562 3.806 0.582

SI18  39.63 76.68 9.173 34.06 6.593 1.437  6.127  0.970  5.768 1.181 3.439 0.508 3.489 0.513
SI17  47.80 98.48 10.90 39.64 7.704 1.616 7.310 1.087 6.689 1.370 3.983 0.608 4.058  0.583
Si16 42.30 90.60 9.71 35.20 7.13 1.42 6.14 0.95 5.62 1.13 3.32 0.51 3.39 0.52
SIIS 44.20 94.30 9.88 36.10 6.89 1.19 5.56 0.85 5.42 1.00 3.06 0.47 3.09 0.49

S114  58.00 100.3 13.97 52.20 11.17 2.49 10.95 1.66 9.52 1.77 5.01 0.74 4.44 0.65
S113 46.30 83.80 9.46 32.60 4.69 0.88 3.96 0.62 4.02 0.78 2.79 0.42 2.92 0.45
S112° 42.20 88.90 9.49 34.40 6.55 1.30 5.91 0.89 5.38 1.06 3.42 0.53 3.12 0.46
S111 42.90 88.60 9.55 35.00 6.78 1.28 5.26 0.88 5.11 0.98 3.14 0.44 3.10 0.47
13.14 29.01 3.380 13.63 2.505 0.419 2.447 0.449 3.081 0.691 2.041 0.314 2.101  0.286
18.82 40.01 4.789 19.52 4.476 0.958 4.684 0.686 4.073 0.800 2.294 0.332 2.207 0.303
3.29 6.954 0.89 3.580 0.780 0.206 0.807 0.125 0.716 0.141  0.387 0.055 0.352 0.047

i
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3
Fig.3. Chondrite-normalized REE patterns of red clay.
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4
Table 4. Comparison of the Shangmanggang Carlin-type gold deposit with the Carlin gold deposits in the United States

Au Hg As Sb Ba Au Hg As Sb Tl Ba
m
3.2
4
F6203 20% A1203
35% SiO, 45%
Si0, 55% Fe,0s 20%
5
6 10~ 14
1
6
2
1 pm 50 ~ 500 nm
3

F62 03 Alz 03
60 m 1
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GEOLOGICAL-GEOCHEMICAL CHARACTERISTICS OF SHANGMANGG
ANG GOLD DEPOSIT WESTERN YUNNAN

2

Li Hongyang' > Gao Zhenmin' Yang Zhusen' Luo Taiyi' Rao Wenbo' Tao Yan' Gao Yongfeng’

1. Institute of Geochemistry ~ Chinese Academy of Sciences  Guiyang 550002
2. Shijiazhuang University of Economics ~ Shijiazhuang 050031

Abstract The Shangmanggang gold deposit is characterized by occurring as the upper red clay-type and lower Carlin-type .
It is hosted in the arenaceous argillaceous rock and dolomitic limestone of the Jurassic Mengga Formation and the argilla-
ceous siliceous limestone of the Permian Shazipo Formation. The Shangmanggang gold deposit and its orebodies are strongly
controlled by the Shangmanggang northeast-trending fault discontinuity and karst. Wall-rock alterations with a well-de-
veloped horizontal and vertical zonation are dominantly silicification jasperoidization  pyritization ~carbonatization and
clayization. The REE contents of various altered and mineralized rocks are much closer to those of the unaltered argillaceous
limestone. The ore-forming fluid was of the Clrich type and SOF rich type. Filling temperatures range from 183 to 378°C .
The &*S values range from 6.471%o to 21.965%c. The 80 values fall within the range of 9.3%o ~ 11.6%0. The calculat-
ed 8D values are -70%¢ ~ 77%o. The Pb isotope ratios are as follows “*Ph/**Ph = 19.551 ~20.05 *"Ph/**Pb = 15.690
~16.240 and *®Ph/*Pb =38.710 ~40.137. The lateritization of the red clay-type ore is of the clay stage.

Key words gold deposit geology-geochemistry Shangmanggan western Yunnan
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