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Study on isotope geochemistry compositions of the Baiyangping silver-copper
polymetallic ore deposit area, Yunnan Province
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Abstract: Baiyangping silver-copper polymetallic ore-concentration area were developed on the northern border of
the Lanping Basin, Yunnan Province. S-C-O isotopic compositions were analyzed to trace sources of ore-forming
materials of the eastern ore-belt (limestone and dolomite of Upper Triassic Sanhedong Formation) and the western
ore-belt (sandstone and fine-grained sandstone of Lower Cretaceous Jingxing Formation). Sulfur isotope analysis
shows that the reduced sulfur of the eastern ore-belt mainly comes from the strata sulfate. The sulfur in the western
ore-belt is derived from deep-seated mantle sufur mixed by crustal sufur. C and O isotopic analyses of
silver-copper polymetallic ore concentration area show that the 6"°Cppy values range from —3.0%o to +3.1%o in
hydrothermal minerals such as calcite and siderite of the eastern ore-belt. The results show that CO, in
ore-forming fluids are derived from thermal decomposition of marine carbonates. The C isotopic analyses of the
western ore-belt show that the 6°Cppg values range from —5.1%o to —1.5%o, with limited variations. The carbon
isotopic analyses indicate that CO, in ore-forming fluids of the western ore-belt are derived from deep-seated

mantle carbon mixed by crustal carbon. The ore-forming fluids of the western ore-belt were hot brine of basin
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which may partly derived from deeper sources, and formed the Ag-Cu-Co-Pb-Zn deposit in sandstone and
fine-grained sandstone of the Lower Cretaceous Jingxing Formation; the ore-forming fluids of the eastern ore-belt
were paleo-meteoric water, and formed the Pb-Zn-Ag-Cu deposit in limestone and dolomite of the Upper Triassic
Sanhedong Formation.

Key words: stable isotope; ore-forming fluid; silver-copper polymetallic ore-concentration field; Baiyangping;
Lanping Basin
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Fig.2 Sketch map of the distribution of the Baiyangping silver-copper polymetallic ore-concentration areal'")
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Table I Geological features of the eastern and western ore-belts in the Baiyangping silver-copper polymetallic ore-concentration area
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Fig.3 Ore mineral assemblages of the Baiyangping silver-copper polymetallic ore-concentration area
(@) ( ); (b) ) ( ); (© ( ); (d)
( ); (e) ( ); (D ( ); () + + ( ); (h)
+ + ( ) : Sp— ; Gn— ; Ag— ; Cpy— ; Tt— ; Cal- ; Q-

(a) Calcite veins with lead and zinc (western belt); (b) tetrahedrite and chalcopyrite penetrated by calcite vein (western belt); (c)
tetrahedrite (western belt); (d) calcite veins with lead and zinc (eastern belt); (¢) galena + sphalerite + calcite (western belt); (f)
chalcopyrite (western belt); (g) galena + sphalerite + calcite (western belt); (h) galena + sphalerit + calcite (eastern belt). Abbreviations:
Sp—Sphalerite; Gn—Galena; Ag—Silver; Cpy—Chalcopyrite; Tt—Tetrahedrite; Cal-chalcopyrite; Q—Quartz.
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Table2 &**S values of the Baiyangping silver-copper polymetallic ore-concentration area
5*S (%)
HCS10-14 -6.1
HCS10-23 5.4
HCS10-7 -2.9
HCS10-22 -2.6
HCS10-21 -3.0
HCS10-16 41
HCS10-23 —4.8
HCS10-21 —4.8
HCS10-14 46
HCS10-10 4.8
HCS10-07-1 6.8
HCS10-6 53
XQW10-26-1 13.8
XQW10-26-2 13.8
XQW10-22 13.7
XQW10-2-2 14.6
163 [21]
BYH10-07-1 8.0
BYH10-17 5.0
BYH10-20-1 5.6
BYH10-LZP 52
BYH10-50 5.7
BYH10-69 7.8
BYH10-73 7.6
BYH10-81 8.1
BYH10-82 8.2
BYH10-84 6.7
B4-2 6.7 [22]
B4-3 6.8 [22]
B4-4 6.9 [22]
BY-3-1 58 [8]
BY-3-2 93 [8]
BYPI116 9.1 [8]
H-1 4.8 (8]
H-2 4.8 (8]
FLC-147 92 [8]
FLC-161 7.9 [8]
FLC149 10.5 [8]
FLC-160 10.0 [8]
FLC-176 11.2 [8]
HTQI10-12 0.8
HTQI10-18 1.3
HTQ10-4 1.7
HTQ-6 4.0
HTQ-1 32
HTQI10-16 5.1
HTQ-8 55
HTQ-1 4.7
HTQ10-37 -3.8
HTQ10-39-1 -2.2
H-9-4 13.5
H-11-3 12.6
H-11-4 12.8
H-11-7 12.6
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Table 3 6"°C and 6'%0 values of the Baiyangping silver-copper polymetallic ore concentration area

3"Crps (%)

3" 0svow (%)

XQW10-7 23 112

XQW10-7-1 25 125

XQW10-48 3.1 24.5

HCS10-2 -18 19.7

HCS10-4 2.7 18.3

HCS10-5 -3.0 19.9

HCS10-7 -3.0 17.5

HCS10-10 2.1 18.6

HCS10-13 -1.1 20.2

BYH10-07 -3.0 15.0

BYH10-16 2.1 17.3

BYH10-17 24 14.0

BYH10-19 23 17.3

BYH10-46 -15 18.6

BYH10-53 0.7 19.7

BYH10-70 22 75

H-85 -3.0 15.1 [23]
H-84 4.2 182 [23]
HX-48 -3.6 20.3 [4]
1zp138 -33 14.1 [4]
HTQ10-17 3.7 6.3

HTQ10-26 -5.1 14.0

HTQ10-35 4.0 13.1

H-72 23 13.6 [23]
H-74 -3.1 16.4 [23]
H-76 -32 16.5 [23]
H-77 2.9 12.2 [23]
H-78 -3.1 16.4 [23]
H-79-1 2.8 17.4 [23]
H-48 32 225 [23]
H-66 24 20.5 [23]
H-56 1.3 10.7 [23]
H-60 1.8 44 [23]
H-63 2.1 3.5 [23]
yzd-110 3.3 222 [4]
H-102 5.7 3.9 [3]
H-105 6.0 43 [3]
H-106 24 3.6 [3]
H-113 2.5 10.7 B3]
H-114 2.0 10.6 [3]
dsp10-3 29 21.1 (4]
lyy-114 32 18.9 [4]
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Fig4 The distribution chart of sulfur isotope of the Baiyangping
silver-copper polymetallic ore-concentration area
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