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C, O, S and Pb isotopic characteristics and sources of metallogenic materials
of Limei Pb-Zn deposit in Huayuan County, western Hunan Province
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(1 Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, Hubei, China; 2 No. 2 Geological Prospecting
Institute, Henan Bureau of Geology and Mineral Resources Exploration, Zhengzhou 450000, Henan, China)

Abstract

The Limei Pb-Zn deposit located on the southeastern margin of the Yangtze block, is one of the earlier-dis-
covered and giant Pb-Zn deposit occurring in bedded and stratoid forms and hosted by lower Cambrian algal lime-
stone in the Huayuan orefiled of the Xiangxi-Exi metallogenic belt. C, O, S and Pb isotope geochemistry was
analyzed in this paper in order to understand comprehensively the source and evolution of the metallogenic mate-
rial and the ore fluids. The results show that 8'*Cppy, values of the ore-stage hydrothermal calcites are —2.79 %o

~1.11 %o, and 8®Ogyow are 14.59%0~23.05%0, indicating that the CO, in the ore-forming fluid was derived
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from the dissolution of Cambrian carbonates, whereas the post ore-stage and parts of ore-stage hydrothermal cal-
cites should be related to the thermochemical reduction reaction of the organic matter. The laser Raman spec-
troscopy shows that the gas components have large quantities of CHy, H,S, N, and other hydrocarbons, and the
authors thus infer that the organic matter at high mature stage of evolution was involved in mineralization in the
form of oil-gas field. The presence of gas bituminiferous inclusions in sphalerite suggests that the thermochemical
reduction reaction was involved in mineralization. The 8**Scyr values of sulfides are + 26.30%0 ~ + 34.66%o,
suggesting that the sulfur must have been derived from the fully thermochemical reduction reaction of sulfates
from the ore-forming brine. The 2Pb/?*Pb, *"Pb/?*Pb and **Pb/?**Pb values for the ores vary in the range
of 17.999~18.235, 15.584~15.789, and 38.147~38.576 respectively, implying that the metallogenic ma-
terial was most likely derived from the Proterozoic low metamorphic basement and the lower Cambrian Niutitang
Formation black shale, with part of the ore metals from the host algal limestone.

Key words: geochemistry, isotope, metallogenic materials, ore fluids, Limei Pb-Zn deposit
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Table 1 C and O isotopic compositions of hydrothermal calcite and algal limestone of host rock from the Limei Pb-Zn deposit

813(31’1)1; Y60 818()I>1)1; Y60 3"Osmow %o

L16-4 0.29 —-8.54 22.06

L16-6 0.46 -9.09 21.49

H1-2 -0.99 —12.45 18.03

H2-3 —-0.97 -9.27 21.30
2007

H5-7 -0.73 -8.60 21.10

H1-1 -0.57 —-7.58 23.05

H3-5 -=0.30 —-7.81 22.81

K3a-1 -0.05 —-8.64 21.95

LM-11 1.05 -9.11 21.47

LM-16 0.52 -9.24 21.33

LM-2 1.11 -9.25 21.32
2014

LM-15 1.01 —-15.78 14.59

LM-4 —-3.64 -12.99 17.47

LM-11 —-0.68 -13.39 17.06

PMP-8 0.05 -9.01 21.63

PMP2-12 -2.79 —-9.80 20. 81

LM-10 -0.15 -9.75 20.86

LM-12 0.13 -9.35 21.27

BP-24 0.06 —=8.00 22.66

14.59%0 ~23.05%o 20.88%0 CoO
81 3 CPDB 81 8 OSM( W
2 MCppy 42
— 3.64%  — 0.68% 8" Osvow 26
17.06%0~ 17.47%0 17.27%o 2 7 M Sepr
5 Cpps-8" Ossonw +26.30%0~ +29.40%0 +27.43%
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Table 2 Sulfur isotopic compositions of ore sulfides from
the Limei Pb-Zn deposit

8'745(71 1 oo

1 PMP2-13 27.80
2 PMP2-14 26.70
3 PMP2-15 26.60
4 LM-7 29.40
5 BY-11 30.70
6 BY-17 31.50
7 BY-24 32.50
8 BY-27 31.30
9 BY-29 27.90
10 BY2-13 32.10
11 BY2-23 27.30
12 BY2-24 26.30
13 LM-yB1 33.13
14 LM-yBI1 34.66
15 LM-yBS8 32.89
16 LM-yB11 32.19 2014
17 NZB-B2 30.91
18 NZB-B3 31.13
19 NZB-B4 33.36
20 LM-02 30.30
21 LM-03 32.40
22 LM-05 31.90
23 LM-10 31.50 2014
24 LM-13 28.80
25 LM-14 29.30
26 LM-15 30.90
17 5* Sepyr +28.80%0 ~
+33.13%0 + 31.52%0 2
3*Sepr +30.91%0 ~ + 34.66%0
+32.79%0 S*Sepr
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Fig. 8 Column of sulfur isotopic compositions of ore

sulfides from the Limei Pb-Zn deposit
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Pan et al. 2004 Jiang et al. 2006
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Fig. 9 Photomicrographs of fluid inclusions in Stage | , from the Limei Pb-Zn deposit

a. Two-phase fluid inclusion(C | + [l Din sphalerite; b. Two-phase fluid inclusion( [ Jin calcite; c¢. Two-phase fluid inclusion( [l Din fluorites

d. Two-phase fluid inclusion( [[ Din calcite( V—gas; L—liquid)
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Fig. 10 Laser Raman spectra of fluid inclusions in the Limei Pb-Zn deposit
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