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Abstract The Fule Pb-Zn deposit is located in the western margin of the Yangize Block South China. This deposit structurally
occurs in the Mile-Shizong-Shuicheng regional fault and is an important part of the Sichuan-Yunnan-Guizhou ( SYG) Pb-Zn
metallogenic province. Ore body is buried and occurs along the interlayer tectonic belt as stratiform shape. Sulfide ore is hosted by the
middle Permian Yangxin Formation dolostone. Ore minerals are mainly sphalerite minor galena and pyrite with rare chalcopyrite and
tetrahedrite and gangue minerals are dominantly calcite and dolomite. Sulfide ore has massive veined or disseminated structures with
granular ( euhedral subhedral and anhedral) and metasomatic relict textures. There are more than 5 million tones ( Mt) of sulfide ore

grading >10% Zn + Pb and can up to 60% Zn + Pb. This paper presents the detailed ore deposit geology and C-O S and Pb
isotopic data aiming to reveal the sources of mineralizing elements and ore genesis. Calcite has 8" C values ranging from 1. 25%o to
2.01%0 mean 1.64%0 which are similar to those of marine carbonate rocks but are higher than those of mantle and sedimentary
organic matters. However 80 values of calcite range from 17.21%o to 17. 74%oc ( mean 17.49%0) which are lower than those of
carbonate rocks and organic matters but are higher than those of mantle. Such C-O isotopic data suggests that the source of C is
carbonate wall rocks and O isotope signatures are generated by water/rock interaction between fluids and carbonate rocks. §*S values
of sulfide minerals range from 10. 04%o to 16. 43%o ( av. 14.12%o0) indicating a feature of heavy S isotopes-enriched and the sources
of reduced S in the hydrothermal fluids are originated mainly from evaporites within sedimentary strata by thermal-chemical sulfate
reduction ( TSR) . Single-grain galena has **Ph/** Pb > Ph/** Pb and **Ph/** Pb ratios ranging from 18.530 to 18.610 ( av.

18.564) 15.694 to 15.702 (av. 15.697) and 38.569 to 38. 657 (av. 38.601) respectively. These Pb isotopic data overlap with
those of oreformation age-corrected country sedimentary rocks and basement metaphoric rocks. Such Pb isotopic signatures demonstrate
that the main sources of metal Pb are sediments and basements. This study proposes that the Fule is a carbonate-hosted anticline and

interlayer structure—controlled stratiform epigenetic dispersed elements-enriched and high grade Pb—7n deposit that formed under the
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background of tectonic regime shifted from extension to compression and then to extension. All those metallogenic features are probable

to be related to both the Emeishan mafic magmatism and Indosinian Orogeny.

Key words Ore deposit geology; Isotope geochemistry; Sources of mineralizing elements; Ore genesis; Fule Pb-Zn deposit; South China
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1 ( 1999 )
Fig. 1  The geological sketch map of the Sichuan-Yunnan-Guizhou PhZn metallogenic province ( modified after Liu and Lin 1999)
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Fig. 2 The geological sketch map of the Fule Pb—Zn metallogenic area ( after Zhou et al.
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3 AA’ ( Zhou et al. 2018)
Fig. 3 The profile map of A-A’ in the Fule Pb-Zn metallogenic area ( after Zhou et al. 2018)
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Fig. 4 The ore bodies’ features of the Fule PbZn deposit

(a) the boundary between Emeishan basalts and Yangxin Formation dolostone and the veined calcite and Pb-Zn mineralization; ( b) veined Pb-Zn
ores and calcite in the dolostone of Yangxin Formation; ( ¢) massive and brecciated ores and calcite; (d) veinlet calcite massive dolomite and Ph-Zn
ore body; () veinlet calcite and brecciated wall rocks; (f) veinlet calcite and Pb-Zn ore body
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Fig. 5 The textural features of the minerals from the Fule Pb-Zn deposit

(a) subhedral granular sphalerite coexists with anhedral galena

199

dolomite and calcite; ( b) euhedral granular sphalerite and anhedral pyrite in

anhedral calcite; ( c¢) anhedral sphalerite coexists with galena and calcite; ( d) metasomatic relict pyrite and xenomorphic sphalerite in anhedral

sphalerite fracture; ( e) cataclastic and euhedral-subhedral galena in the boundary of anhedral dolomite and sphalerite; ( f) euhedral-subhedral calcite

coexists with galena and sphalerite
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Table 1 The C and O isotopic compositions of calcite from the

Fule Pb-Zn deposit

513CPDB( %%o) BISOSMOW( %)

FI43  No.74 112 17.56 2005
FL,, 45 1.56 17.21
FL,, 34 1.75 17.62
108
FL,,58 2.01 17.38
FL,, 66 1.25 17.74

Acta Petrologica Sinica 2018 34(1)
2 S
Table 2 The S isotopic compositions of sulfide minerals from the

Fule Pb-Zn deposit

534SCDT( %‘7)
FL,,3 11.86 0.11
FL,,24 10. 49 0.15
FL,,-58 10. 04 0.12
FL,, 75 10. 66 0.08
FLC-HO42 10. 67 0.16
FLCO4 15.57 0.17
FLC-04 15.02 0.19
FLC-O4 16. 16 0.02
FLC-H3 15.29 0.14
FLCO3 15.10 0.16
FLC-O-5 108 14.21 0.04
FLCHO-5 15.20 0.05
FLC-O-6 15. 89 0.25
FLCO-8 14. 18 0.61
FLCO-8 14. 16 0. 35
FLCHO-8 14.99 0.26
FLCHO9 15. 46 0.31
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FLC09 15.16 0.33
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Table 3 The Pb isotopic compositions of single-grain galena from the Fule PbZn deposit

206 py, /204 P}, 2s 207 ppy /204 2s 208 p, /204 2s
FLC-O42 18. 5795 0.0011 15. 6980 0. 0008 38. 5936 0. 0025
FL,,26 18. 5386 0.0012 15. 6954 0. 0007 38. 5876 0. 0020
FL,, 75 18. 5295 0. 0006 15. 6938 0. 0005 38. 5690 0.0016
FL,,-58 18. 5680 0. 0009 15. 6979 0. 0007 38. 6002 0.0019
FL,,24 18. 5490 0.0010 15. 6962 0. 0009 38.5976 0.0031
FL,, 44 18. 6092 0.0011 15. 6997 0.0011 38.6154 0. 0029
FL,,43 18. 6100 0. 0009 15.7024 0.0012 38. 6568 0. 0033
FL,,45 18. 5379 0. 0008 15. 6956 0. 0007 38.5918 0. 0021
FL,, 48 18. 5686 0.0011 15. 6980 0.0011 38. 5852 0.0033
FL=2 18. 5444 0. 0008 15. 6961 0.0014 38. 5948 0. 0040
FLZF 18. 5687 0. 0007 15. 6981 0. 0006 38.6162 0.0018
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Fig. 7 8 isotopic compositions of sulfide minerals from the Fule Pb—n deposit and the comparison among adjacent Pb—Zn deposits
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Fig. 9 The comparison plot of *’Ph/*Ph vs. **Ph/**Ph
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Fig. 10 Plots of *Ph/**Pb vs. *Pb/**Pb (a) and **Ph/**Pb vs. *Ph/**Pb (b) of single grain galena
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