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A comparative study of stable isotopes of superimposed metallogenic systems
in the LLaochang polymetallic deposit, Yunnan Province

DAO Yan', YANG Fan?, LI Feng! and ZHAO Xiao-yong'
(1. Department of Land Resources Engineering, Kunming University of Science and Technology, Kunming 650093, China;
2. Kunming Institute of Exploration and Design, China Nonferrous Industry Co., Ltd., Kunming 650051, China)

Abstract: The Laochang polymetallic deposit is one of the most important deposits in the south of the Sanjiang
metallogenic belt and belongs to the polygenetic mineral deposit with superimposed metallogenic systems between
the SEDEX ore-forming system and the hydrothermal porphyry metallogenic system. Based on an analysis of the
typical minerals and rocks in different mineralization systems in the aspects of S, Pb, H, O isotopes, the authors
compared the differences and similarities of deposit’s geochemical characteristics in the different metallogenic
systems, and the result shows that mineral sources of the two metallogenic systems were characterized by inheri-
tance, regeneration and multiple sources. In the SEDEX ore-forming system S was mainly derived from volcanic
hydrothermal solution, Pb mainly came from ancient continental crust basement and volcanic rocks, and ore-
forming fluids were mainly derived from mixed magmatic water and brine as shown by H-O characteristics. In
the porphyry-hydrothermal mineralization system, S mainly came from the mantle or crust-mantle magma ho-

mogenization, Pb was mainly from the crust-mantle mixing, ore-forming fluids were mainly derived from magmatic
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water and meteoric water, and ore fluids of the late stage had more characteristics of meteoric water. 8’Sr/%0Sr
ratios of granite porphyry are between the average of the crust and that of the mantle, whereas isotope data of
Sm-Nd is close to the EMII , suggesting that the magma source was in the crust-mantle transition zone.

Key words: SEDEX ore-forming system; hydrothermal porphyry metallogenic system; S, Pb, H, O, Sr, Nd

isotope; Laochang in Lancang; Yunnan Province
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Fig. 1 Geological sketch map of the Laochang mining area in Lancang Yunnan after Yang Fan ez a/. 2012
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Table 2 Sulfur isotope composition of the hydrothermal

porphyry metallogenic system in the Laochang deposit
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Table 3 Variation of lead isotope composition and average values of typical minerals and rocks in the Laochang

SEDEX mineralization system

Pb

le(JPb 204 Pb

2[]7Pb 204 Pb

leSPb 204 Pb

Coiz 7 18.139~19.710  18.780  15.478~16.106 15.720  37.870~40.036  38.937
Ciy 10 18.369~19.597 18.392  15.528~15.940 15.723  38.396~40.115 39.285
5 18.275~18.671  18.485 15.359~15.835 15.584  37.925~38.758  38.439 1992
23 18.341~18.760  18.603  15.340—15.798 15.613  38.066~39.197  38.731
: 19.33 15.73 39.08
; 17.27 15.29 38.57
: 18.10 15.42 37.30 1988
: 18.86 15.62 38.83
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Table 4 Variation of lead isotope composition and average values of typical minerals and rocks in the Laochang
hydrothermal porphyry metallogenic system
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2 18.505~18.701  18.603  15.651~15.733  15.692  38.646~39.104 38.875 2012
8 17.988~18.621  18.400 15.586~15.663 15.628 38.246—~38.910 38.618
19.33 15.73 39.08
* 17.27 15.29 38.57
¢ 18.10 15.42 37.30 1988
N 18.86 15.62 38.83
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Table 5 Hydrogen and oxygen isotope composition of the SEDEX ore-forming system in the Laochang deposit
3D %o 8“‘()1_,2() %o
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Table 7 Rb-Sr and Sm-Nd isotopic composition of the Laochang deposit
E-51 E—67— N E 73 E-82 E-84
Rb 1076 102 124 151 142 101
Sr 10°¢ 616 575 415 492 765
8TRb 805y 0.4799 0.6230 1.049 1 0.8332 0.3820
87Sr 808 + 26 0.708 087 + 13 0.708 387 + 11 0.708 878 +9 0.708 756 + 11 0.708 007 + 11
878 805y 0.707 79 0.708 00 0.708 22 0.708 24 0.707 77
Sm 107° 3.82 3.32 3.77 2.99 3.40
Nd 10°° 21.9 20.6 23.5 18.2 21.2
1478m 44Nd 0.1053 0.0972 0.097 0 0.099 1 0.0972
Nd “Nd + 26 0.512201+9 0.512224+7 0.512217+9 0.512211+6 0.512221+6
eNd ¢ -8.0 -7.5 -7.7 -7.8 -7.6
ZapM 1506 1 466 1477 1488 1471
Nd %Nd 0.512 170 0.512 195 0.512 188 0.512 182 0.512 192
87 Sr 86 Sr
87Rb 80Sr 2010
87Rb
Hart 1986
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Faure 1986 1991 " -
Sr Nd 2009
t =44 Ma
11a §)
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Table 8 Comparison of characteristics of stable isotopes between superimposed metallogenic systems in the Laochang deposit
[l o IR DL 7%/ AV 2 T BEE PN RS
WA -3.99~+2.8(-0.64)
S 85/ %o -1.7~43.7(+0.74)
B +3.0~+10.1(+5.42)
PR Kl R bz S b L7 e S tdtik
AL 18.275~18.761 (18.545) 17.863~18.701 (18.517)
206Pb/204Pb
e 18.139~19.710 (18.586) 17.988~18.621(18.40)
ALY 15.340~15.835 (15.598) 15.448~15.733 (15.656)
207Pb/204Pb
Pb
[l 15.478~16.106 (15.722) 15.586~15.663 (15.628)
wmAiLs 37.925~39.197 (38.585) 37.753~39.104 (38.755)
208 204
Pb/”'Pb
25 * 37.870~40.115 (39.111) 38.246~38.910 (38.618)
Vg T e A A FNRE A
3D/ %o -91.90~-69.86 (-80.88) -93.00~-46.23 (-68.1)
H-0 EES
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SR HFAR A EREEK FRAKBERAEK
Rb/*Sr 0.3820~1.0491(0.673 4)
Rb-Sr 'St/ 8r); 0.707 77~0.708 24 (0.708 004)
WHBEE
Sm-Nd M8m/*Nd 0.097 0~0.105 3 (0.099 2))
("B Nd/MNdy, 0.512170~0.512 195 (0.512 185)
SR SRR A
Pb Pb
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