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Characteristics of ore minerals and modes of occurrence of silver
in Guanfang copper deposit, Yunnan Province
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Abstract

Based on mineral observation by means of microscope, EPMA and SEM/EDS, the authors studied modes of
occurrence of silver and mineral associations in the Guanfang copper deposit of Yunnan Province. The deposit is
controlled by structures. Ores are characterized by mesothermal-epithermal mineral constituents. Two kinds of
silver minerals, namely hessite and argentite, have been found. Silver is positively correlated with copper in ores
and is absent in galena. Silver occurs predominantly in the form of isomorphism in cupreous minerals and pyrite.
Silver rarely occurs as independent argentiferous minerals, and is mainly existent as inclusions in chalcopyrite,
bornite and pyrite. It is also present in fissures and intergranular space of minerals or at the surface of bornite.
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Fig. 1 Geological map of Guanfang copper deposit in Yunxian
Tsa"'—Basalt and basaltic tuff intercalated with volcanic breccia of 1st Submember of 1st Member of Upper Triassic Xiaodingxi Formation
Ts2'>—Basalt intercalated with volcanic agglomerate of 2nd Submember of 1st Member of Xiaodingxi Formation Tix*!'—Basalt of 1st Submem-
ber of 2nd Member of Xiaodingxi Formation Tsx>?—Basalt and dolerite of 2nd Submember of 2nd Member of Xiaodingxi Formation T3x>3—
Basalt basaltic rubble-tuff shoshonite of 3rd Submember of 2nd Member of Xiaodingxi Formation Tix*'—Basalt basaltic rubble-tuff intercalated
with tuffaceous siltstone of 1st Submember of 3rd Member of Xiaodingxi Formation 1—Geological boundary and attitude 2—Synclinal axis

3—Fault and inferred fault 4—Diabase dike 5—Copper ore body 6—Volcanic agglomerate
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20—~80 g t
Ag Cu
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2 47%
0.005~ 0.3 mm 0.005 mm
10~50 pm 1 mm 2
2
4~5 mm 25 mm
1 1 mm
Table 1 Chemical composition of composite sample for
beneficiation in Guanfang copper deposit
w B % w B % w B %
Cu 1.48 Ag 4937109 Au  88510°°
TFe 6.03 S 1.89 SiO, 50.30 1% ~
ALO; 14.54 CaO 3.83 MgO 3.25 10% 2
TiO, 1.08 MnO 0.13 K,O 2.66 C F SZ 1982 A
NayO 5.30 Ph 0.42 Zn 0.02 H0-9995:€0.968 &

0~0.054%

Zn
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Table 2 Electron microscopic analyses of ore minerals from Guanfang copper deposit
w B %
As Zn Au Cu Ni Fe Co Pb Ag S Cr Te
65-3 06ED-106 0.00 0.125 0.00 0.018 0.00 0.041 0.00 86.38 0.00 13.41 0.036 0.051 100.06
65-3 06ED-107 0.00 0.00 0.00 0.00 0.037 0.018 0.009 86.53 0.00 13.31 0.088 0.023 100.02
48-1 06ED-110 0.00 0.0l 0.00 0.00 0.00 0.00 0.055 85.99 0.00 13.22 0.03 0.00 99.31
48-1 06ED-111 0.00 0.00 0.00 0.00 0.00 0.007 0.034 85.73 0.00 13.20 0.116 0.00 99.09
65-1 06ED-100 0.00 0.10 0.013 34.20 0.016 29.90 0.00 0.00 0.054 35.64 0.024 0.00 99.95
65-1 06ED-101 0.00 0.05 0.00 34.80 0.00 29.66 0.00 0.028 0.00 35.53 0.00 0.00 100.07
48-3 06ED-114 0.007 0.04 0.00 35.63 0.089 30.00 0.00 0.053 0.00 35.61 0.00 0.012 101.44
48-3 06ED-115 0.00 0.008 0.224 35.18 0.00 29.91 0.00 0.009 0.015 35.19 0.00 0.00 100. 54
48-4 06ED-116 0.00 0.121 0.00 35.01 0.065 29.46 0.00 0.03 0.023 34.83 0.002 0.00 99.54
48-4 06ED-117 0.00 0.18 0.08 35.16 0.00 29.76 0.00 0.051 0.00 35.2 0.01 0.00 100.44
65-2 06ED-104 0.00 0.039 0.449 62.06 0.073 10.68 0.004 0.00 0.084 26.01 0.004 0.048 99.45
65-2 06ED-105 0.00 0.104 0.00 62.38 0.00 10.59 0.00 0.00 0.069 26.04 0.192 0.011 99.39
48-2 06ED-112 0.00 0.059 0.00 63.73 0.00 11.08 0.113 0.092 0.19 26.08 0.00 0.00 101.34
48-2 06ED-113 0.00 0.062 0.00 64.02 0.00 11.09 0.072 0.045 0.22 25.91 0.049 0.00 101.47
48-5 06ED-118 0.02 0.148 0.00 65.19 0.00 10.24 0.09 0.06 0.13 25.99 0.01 0.00 101.88
48-5 06ED-119 0.00 0.074 0.04 65.06 0.05 10.81 0.00 0.00 0.15 25.09 0.03 0.04 101.34
65-1 06ED-102 0.00 0.012 0.00 0.00 0.088 46.21 0.08 0.00 0.023 54.11 0.02 0.137 100.68
65-1 06ED-103 0.00 0.005 0.01 0.056 0.00 46.01 0.06 0.09 0.00 54.81 0.00 0.05 101.09
48-1 06ED-108 0.00 0.026 0.40 0.00 0.00 45.85 0.084 0.015 0.01 53.97 0.01 0.00 100.37
48-1 06ED-109 0.00 0.00 0.40 0.00 0.00 45.88 0.00 0.00 0.00 54.44 0.008 0.00 100.73
JXA-733 WDS 40° 25 kV 50 nA 3 pm ZAF GB T15246-2002
21C 50% Ag 100x107°
Au Ni Pb Cr 43%
21%
0.005~0.2 mm <0.1 mm
0.5 mm 0.005 mm
1% ~10%
2 Ag
Pbl'()():gs Zn CU Ni Fe CO Cr Te
1% ~ - <0.1 mm
9% 2
0.069% —0.220%
53%
Cuy.975Fe). 95554 Zn Au )

Co Pb Cr Te

3% ~—10%
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Table 3 SEM EDS analytical results of bornite from Guanfang copper deposit
w B %
0 Si S Fe Cu Ag
271 - 0.77 28.83 10.40 59.99 - 99.99
275 - - 27.38 10.41 62.21 - 100.00
4% 1.59 0.73 24.79 6.51 65.61 0.77 100. 00
472 - - 26.78 9.42 62.86 0.95 100.01
47 4 2.48 0.63 25.15 7.46 63.24 1.04 100.00
475 - 0.30 26.95 9.88 62.87 - 100.00
476 - - 27.18 10.06 61.97 0.79 100. 00
5%.7 0.67 1.16 29.46 10.93 56.36 1.42 100.00
58 2.26 1.08 28.62 10.83 55.32 1.39 99.50
5%.9 - 1.28 29.52 11.12 55.87 1.88 99.67
5%.12 1.95 0.74 29.54 11.54 55.09 1.15 100.01
5%.13 2.83 0.65 25.60 11.86 56.50 1.54 98.98
871 - - 29.63 12.33 57.68 - 99. 64
8%.5 - 0.96 29.85 11.75 57.00 - 99.56
87-8 - 0.55 27.10 10. 40 54.50 6.43 98.98
8720 - - 28.57 10.82 59.09 1.52 100.00
11.78 8.85 444.95 165.72 946. 16 18.88
0.74 0.55 27.81 10.36 59.14 1.18 99.78
S-4800 35 kV 10 pA 15 kV nm 80
OXFORD 250 1~25kV 0.1%~0.3% 11
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Bn 4%-1 . Bn 57-8
Fig. 2 SEM images and EDS spectra of bornite

Silver occurs in bornite as isomorphism. Left. Bornite Bn 47-1 testing point EDS Right. Bornite Bn 35%-8 testing point EDS

4 — 2002
Table 4 SEM EDS analytical results of hessite from

Guanfang copper deposit

w B ()U Ag
S Fe Cu Ag Te
6%-3 26.81 19.89 23.90 21.90 7.04  99.54 1

6%-4 31.04 23.22 27.69 14.21 3.84 100.00
8%-3 27.77 11.89  50.11 3.78 1.55 95.10
8%-21 1.08 1.02 4.38 57.95 35.58 100.01
87-22 1.30 1.08 4.41 58.14  34.33  99.26
8%-23 7.67 4.46  20.38 40.83 26.66 100.00

1983 1988
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Cp 67-4 . Bn 87-21
Fig. 3 SEM images and EDS spectra of chalcopyrite and bornite
Hessite oceurs in chalcopyrite and bornite as inclusion. Left. Chalcopyrite Cp 67 -4 testing point EDS

Right. Bornite Bn 8%-21 testing point EDS

5
Table 5 SEM EDS analytical results of argentite from Guanfang copper deposit

B %
(0] Si Al S Ca Cr Fe Cu Ag
6%-5 30.56 6.79 4.26 4.34 4.21 1.24 7.13 12.55 27.69 98.77
67-6 26.29 13.36 7.48 4.04 12.73 - 6.96 6.16 21.23 98.25
67-8 36.61 13.07 5.29 10.34 2.29 0.71 3.08 10.73 16.83 98.95
6%-9 - 0.88 - 42.38 - - 29.22 2.24 25.28 100.00
876 7.23 3.42 1.99 15.93 4.35 3.71 4.70 22.96 35.71 100.00
8%.7 5.52 5.00 2.85 9.39 11.81 3.13 9.03 21.54 31.73 100.00
8%.8 - 0.55 0.52 27.1 0.49 - 10.40 54.50 6.43 99.99
87-10 15.64 3.62 2.47 14.63 2.01 6.29 8.34 38.46 8.53 99.99
87-11 18.70 6.55 4.19 6.83 8.07 8.01 8.00 18.82 20.82 99.99
87-12 4.55 3.01 1.88 4.56 4.20 6.54 12.36 54.51 8.38 99.99
87-13 16.93 4.32 2.61 13.98 2.22 - 1.74 19.86 38.34 100.00
87-14 0.66 1.03 0.51 25.66 0.75 - 10.44 51.87 9.07 99.99
87-15 20.12 6.64 2.58 11.89 0.48 - 0.31 12.95 42.04 97.01
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Py 67-9 . Bn 87-8
Fig. 4 SEM images and EDS spectra of pyrite and bornite
Argentite occurs in pyrite and adsorpbed matter at the surface of bornite. Left. Pyrite Py 67-9 testing point EDS

Right. Bornite Bn 87-8 testing point EDS
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2002 1996
2006a 2002
Ag Pb
Ag Ag’
Ph** Skt Bt Ag”
Ph**  Agt + SH*
2PK*T Agt + Bi*T 2PR**

Sb Bi

Eh pH
1996
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