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Carbon and oxygen isotopic geochemistry of Laochang large-sized Ag
polymetallic deposit in Lancang Yunnan Province and its significance
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Abstract

Carbon and oxygen isotopic compositions of carbonate host rocks and ore-forming calcite in the Laochang Ag polymetallic deposit
of Yunnan Province were studied. The results suggest that limestone in the ore district is obviously depleted in 80O relative to the cor-
responding strata in this area and that there exists an obvious positive relation between carbon and oxygen isotopes in ore-forming cal-
cites. The C and O isotope evolution suggests that drastic water-rock interaction took place at the ore-forming stage. An ideal water-
rock interaction model has been proposed for the C and O isotope evolution. Ore-forming calcite is classified into two groups with one
being the mineralization core phase and the other being the mineralization rim phase. Theoretical simulation of C and O isotope of
fluid-rock interaction shows that the dominant dissolved carbon species in the ore-forming fluid are H,CO;  and that the 83C and §'%0

of ore-forming hydrothermal fluids of the core phase and the rim phase are —5.5%0 +4%0 and —1.5%0 +4%0 respectively. The
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ore-forming hydrothermal fluid of the core phase calcite was derived from magmatic water whereas the ore-forming hydrothermal

fluid of the rim phase calcite was produced by the interaction between the magmatic water and meteorite water and the carbonate host

rocks.

Key words geochemistry oxygen and carbon isotopic composition ore-forming fluid modeling of fluid-rock interaction Ag

polymetallic deposit Laochang Yunnan

285x10°¢ 2 259 X
10 In Te Ga Cd Bi In Te 2
2009 Sn Gy 3-P
1985 1990 1991 Yang et al. 1993
1993 1995 1995 Zn 120
1996 2000 1997a 1997b m 3 135
1990 2006 e
2006 2007
1991 1992 Cyi2
2004
1
1992
1
Gy - \
SN -
NW NE EW 4 SN NW
D44~116 Ma
1991 1992
1991 ©@336~351 Ma
1985 @357~217 Ma - 1991
- Rb-Sr pm 10~20 pm
45.0+3.6 Ma 2009 Cl- F SOi- CO,
50 Ma 287C

1991

98~198C

Ciy
Ag1600t Pb+
1 600 200 ~ 400
I
Il
11%
2 @
I T II
2
- @
NaCl
K* Na*
K" Na">1
1991

1992



28 5 689

2
3
4
i - r 5
=
8

9

IR DE

6— T— 8— 9— 10—
11— 12— 13— 14—

Fig. 1 Geological sketch map of the Laochang silver ploymetallic deposit modified after Lancang Vanadium Data of Yunnan
1—Quaternary regolith  2—Lower Permian dolomitic limestone 3—Middle-Upper Carboniferous limestone and dolomite 4—ILower Carboniferous
trachytic tuff and sedimentary clastic rock 5—Lower Carboniferous alkaline basalt and ignimbrite 6—Lower Carboniferous trachytic tuff
7—ILower Carboniferous tuffaceous breccia 8—ILower Carboniferous andesite and agglomerate 9—Middle-upper Devonian sandstone and Siliceous

rock 10—Ag-Pb-Zn ore body 11—Anticlinal axis 12—Synclinal axis 13—TFaults and their serial numbers 14—Geological boundary
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Table 1 Carbon and oxygen isotope values of carbonate host rock and ore-forming calcite from the Laochang
Ag polymetallic deposit
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Fig. 2 Correlogram of carbon and oxygen isotope compositions of calcites and carbonate host rocks from the Laochang

Ag ploymetallic deposit

a. Ore-forming stage calcite b. Average of carbonate host rocks and ore-forming calcite
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Fig. 3 Water-rock reaction modeling of fluid and carbonate

host rocks in the Laochang Ag plyometallic deposit
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Fig. 4 Water-rock reaction modeling of calcite precipitation from the ore-forming fluid in the Laochang Ag ploymetallic deposit
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