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Isotopic geochemical evidence of the sources of ore-forming materials
for the Laochang deep porphyry Mo(Cu) deposit in Lancang, Yunnan

ZHAO Xiao-yong, LI Feng and YANG Fan
(Department of Earth Sciences, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Based on a comprehensive analysis of S, Pb, H, O isotope geochemical characteristics of the Laochang
deep porphyry molybdenum (copper) ore bodies, this paper deals with concealed porphyry metallogenic source
material in Lancang of Yunnan Province. Studies show that the main sulfide *S values of porphyry molybde-
num (copper) ore bodies are between —3.99 %o and + 1.8 %o, concentrated in a narrow distribution area, with
an average of —1.32%o. The test results of S isotope show the crust-mantle characteristics with the mixture de-
rived from the lower crust and the upper mantle. The main lead isotope 2**Pb/?™Pb ratios of porphyry molybde-
num (copper) ore bodies vary in the range of 17.863~18.701, with an average of 18.411. °’Pb/?*™Pb ratios
vary in the range of 15.448 ~ 15.733, with an average of 15.628. 2 Pb/?%Pb ratios vary in the range of
37.753~39.104, with an average of 38.615. These data show that lead was derived not only from the forma-
tion but also from the ancient continental crust basement located in the lower part of the ore-bearing layer, deep
mantle and volcanic magma. The 8180&() values of porphyry molybdenum (copper) ore bodies vary between
—9.51%0 and +9.41%0, 0D values vary between —93%o0 and —46.2%o0, suggesting that the ore-forming solu-

tion of the porphyry ore body was derived from media water from magmatic water and atmospheric precipitation,
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with the atmospheric precipitation playing the dominant role.
Key words: porphyry molybdenum (copper) ore bodies; source of ore-forming materials; isotope geochemistry;

Laochang of Lancang; Yunnan Province
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Fig. 1 Geological sketch map of the Laochang ore district in Lancang Yunnan
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Fig. 3 Porphyry ore body sulfur isotope histogram of the Laochang ore district in the Lancang ore field
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2
Table 2 Porphyry ore body lead isotope composition variation and average value of the Laochang ore field
206Pb 204Pb 2()7Pb 2[)4Pb 2[)8Pb 2[]4Pb
1 1600-B1 1600 148 18.657 15.686 38.950
2 1600-B3-1 1600 18.688 15.716 39.053
3 B-30-1 17.874 15.452 37.753
4 K-1-1 17.863 15.448 37.771
18.271 15.826 38.382
5 1600-B3-3 1600 18.677 15.703 39.007
6 1600-B3-2 1601 18.701 15.733 39.104
7 ZK14703-1 ZK14703 430 m 18.505 15.651 38.646
18.603 15.692 38.875
8 88061 ZK15007 355 m 18.561 15.614 38.695
9 88088 ZK15006 427 m 17.988 15.652 38.246
10 88090 ZK15006 440 m 18.552 15.661 38.766
11 E-51 ZK14827 998.5 m 18.205 15.586 38.405
12 E-67 ZK14827 1214.8 m 18.426 15.601 38.623
13 E-73 ZK14827 1302.8 m 18.564 15.620 38.774
14 E-82 ZK14827 1389 m 18.621 15.663 38.910
15 E-84 ZK14827 1412 m 18.283 15.628 38.524
18.40 15.628 38.618
1933 15.73 39.08
§ 17.27 15.29 38.57
* 18.10 15.42 37.30
" 18.86 15.62 38.83
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Fig. 4 Porphyry ore body lead isotope evolution model -
of the Laochang ore deposit Doe  Zartman 1979
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3
Table 3 Porphyry ore body carbon hydrogen and oxygen isotope composition of the Laochang ore deposit
T 8150 3D %o 8""0r0 %o
1 1L.8604 276 17.7 -92 9.21 1925 1-2
2 1.8605 276 17.9 9.41 1925 1-2
3 18761 264 13.1 -93 4.1 1925 9
4 E-29 259 3.81 -67.2 -5.41 ZK14827  659.4 m
5 E-37 246 1.87 —48.2 -7.97 ZK14827  717.5m
6 E-61 308 -0.02 —46.2 -7.29 ZK14827 1174.3m
7 E-77 252 —0.04 —-62.2 -9.59 ZK14827 1342.5m
1-3 1991 4-~7
0
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