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Fig. 1 Tectonic location (a) and geological sketch map (b) of Huayuan orefield (modified after Brigade 405, Hunan Bureau of

Geological Exploration and Mineral Development): 1—Fault; 2—County/Town; 3—Lead-zinc deposit)
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Fig. 2 Geologic map of Tudiping Pb-Zn deposit (modified after Team 405, Hunan Bureau of Geological Exploration and Mineral
Development): 1—Quaternary; 2—Middle-upper Cambrian Loushanguan Formation; 3—Middle Cambrian Gaotai Formation; 4—
Lower Cambrian Qingxudong Formation Subdivision 2 Layer 2; 5—Lower Cambrian Qingxudong Formation Subdivision 2 Layer 1;
6—Lower Cambrian Qingxudong Formation Subdivision 1 Layer 3 and 4; 7—Mineralization outcrop; 8—Orebody; 9—Fault; 10—

Geological boundary; 11—Lead-zinc deposit
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Fig. 3 Photographs of Pb-Zn orebodies of Tudiping Pb-Zn deposit: (a) Stratiform orebody; (b) Sparry calcite connecting with calcite
vein; (c¢) Vein-type orebody; (d) Breccia-type orebody
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Fig. 4 Paragenetic sequences of mineralization and alteration: Py—Pyrite; Sp—Sphalerite; Gn—Galena; Cal—Calcite; Dol—
Dolomite; Brt—Barite; FI—Fluorite
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Fig. 5 Photographs of typical structures and textures of ore from Tudiping Pb-Zn deposit: (a) Colloform pyrite (—); (b) Fine-grained

pyrite and sphalerite filling in suture; (c) Round-grained pyrite coexisting with subhedral sphalerite (—); (d) Symmetric

pyrite-galena-sphalerite vein (stage

) crosscutting pyrite-sphalerite vein (stage I); (e) Cubic pyrite with metasomatic relict texture

replaced by coarse-grained galena (—); (f) Bay-shaped galena replacing sphalerite (—); (g) Light yellow sphalerite coexisting with
sparry calcite and solid bitumen; (h) Cone-shaped barite filling in crystal interfaces of calcite (+); (i) Galena vein filling in fractures
of sphalerite (—); Sp—Sphalerite; Gn—Galena; Py—Pyrite; Cal—Calcite; Bit—Bitumen; Brt—Barite

1
Table 1 Sampling position of fluid inclusions investigation of Tudiping Pb-Zn deposit
Sample Sampling Position Lithology In;;is:iztled Mlnczsrzlgzeatlon
KDT5-4-1b Zone 5, Stope 1-6 Dolomite-calcite-pyrite-sphalerite ore Sphalerite I
KST-5-5 Zone 5, Entrance Sphalerite-mineralized limestone Sphalerite I
KST-5-9 Zone 5, Entrance Limestone with fluorite-dolomite-calcite-pyrite vein  Calcite/Fluorite I
KST5-3 Zone 5, Entrance Sphalerite-pyrite ore with dolomite-calcite vein Calcite I
KST-2-1 Zone 2, Entrance Sphalerite ore with massive fluorite-calcite Fluorite
KST-2-2 Zone 2, Entrance Barite-calcite-sphalerite vein Sphalerite
KST-2-4 Zone 2, Entrance Sphalerite ore with sparry barite-calcite Calcite
KDT5-4-3 Zone 5, Stope 1-6 Barite-calcite-pyrite-sphalerite ore Calcite
KST-5-7 Zone 5, Entrance Calcite-galena-pyrite-sphalerite ore Sphalerite
T4-1 Zone 4, Stope 9 Galena-sphalerite ore with sparry barite-calcite Sphalerite
T5-02C Zone 5, Stope 7-7 Calcite-barite-sphalerite vein Barite
KST-5-2 Zone 5, Entrance Sphalerite-galena ore with massive calcite Sphalerite
KST5s-8 Zone 5, Entrance Massive sphalerite-galena ore Sphalerite
KDT5-2 Zone 5, Stope 3-9 Sphalerite-galena ore with sparry calcite Calcite
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Fig. 6 Photographs of fluid inclusions in Tudiping Pb-Zn deposit: (a) Fluorite-hosted type Ia fluid inclusions (stage I); (b)

Fluorite-hosted type Ia fluid inclusions coexisting with yellow organics (stage

fluid inclusions (stage
fluid inclusions (stage

2

); (d) Calcite-hosted type la and type
); (f) Barite-hosted type Ia fluid inclusions coexisting with type

fluid inclusions (stage

Table 2 Summary of microthermo data of fluid inclusions from Tudiping Pb-Zn deposit

); (c) Sphalerite-hosted type Ia, type

and type

); (e) Barite-hosted type Ib and type
fluid inclusion bearing halite (stage
); L—Liquid phase; V—Vapor phase; S—Solid phase; Cal—Calcite; Brt—Barite; Fl—Flourite; Sp—Sphalerite; Hl—Halite

Stage mIi{r?eS:al FI Counts Size/ Flliz)ng/ t/ tice/ t/ tns/ (Niacli:f)}; o ?ge:zz)/
Calcite Ia 50 3-16 1045 —-39.1--39.0 -18.5—-11.2 219-313 152-21.6  091-1.07
Sphalerite Ia 21 4-15 1020 -147--11.0 187256 15.0-18.5  0.95-1.00
Fluorite IV 2 14-36 20-25 318-345 187-224 31.2-33.1 1.10-1.13

Calcite Ta 12 4-13 1025 —15.1--11.9 177246 14.9-18.9  0.93-0.99

Barite Ia 8 6-12 15-25 -154--102 158-248 142-19.1 0.97-1.01

Fluorite la 29  10-33 20-30 —35.0—-34.6 —14.6—-10.6 146—242 14.6-184  0.96-1.03
Sphalerite Ia 22 4-9 5-20 -13.2--9.8 158-239 13.8-17.2  0.96-1.09

Calcite  la 25 5-10 1020 —-23.0—-20.9 -10.0—--7.3 122-204 10.9-14.0  0.96-1.02
Sphalerite Ia 17 5-10 815 -7.1--9.6 94-192 10.6-13.6  0.96-1.04

?71994-2018 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net
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Fig. 7 Histogram of homogenization temperature and salinity of type Ia fluid inclusions from Tudiping Pb-Zn deposit: Cal—Calcite;

Brt—Barite; Fl—Flourite; Sp—Sphalerite
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Fig. 8 Raman spectra of fluid inclusions from the Tudiping Pb-Zn deposit: (a) Calcite-hosted type Ia fluid inclusion of stage  ; (b)
Fluorite-hosted type Ia fluid inclusion of stage  ; (c) Barite-hosted type Ia fluid inclusion of stage  ; (d) Fluorite-hosted type Ib
fluid inclusion of stage  ; (e) Sphalerite-hosted type la fluid inclusion of stage  ; (f) Sphalerite-hosted type la fluid inclusion of

stage
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Fluid inclusions investigation of Tudiping Pb-Zn deposit, Huayuan
orefield, western Hunan: Implications for ore-forming mechanism

ZHOU Hao-di"?, SHAO Yong-jun', WEI Han-tao', XIONG Yi-qu', ZHENG Ming-hong"*, ZHANG Yu"*

(1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring,
Ministry of Education, Central South University, Changsha 410083, China;
2. Hunan Key Laboratory of Land and Resources Evaluation and Utilization,
Hunan Planning Institute of Land and Resources, Changsha 410007, China;
3. Non-Ferrous Metals and Nuclear Industry Geological Exploration Bureau of Guizhou, Guiyang 550005, China;
4. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: Detailed field investigation and petrological observation on the Tudiping Pb-Zn deposit indicated that the
mineralization could be subdivided into three stages: () sphalerite-dolomite, ( ) sphalerite-galena-barite-fluorite and
() galena-calcite stages. A comparative investigation was performed on fluid inclusions trapped in sphalerite and
coexisting gangue minerals, by (infrared) microthermometry and laser Raman analysis. The results reveal that the
ore-forming fluid is a moderate-low temperature, moderate-high salinity NaCl-MgCl,-H,O system with considerable
amounts of CaCl, at stage and , and a low temperature and moderate salinity NaCl-H,O system at stage . The
vapor phase composition comprises H,O, CH, and H,S, and the concentrations of the reductive gas increase from stage

to and decrease from stage to . Both fluid inclusions trapped in sphalerite and coexisting gangue minerals
are featured by fluid mixing and oxygen fugacity change, indicative of being derived from the same fluid system.
However, an evolution delay was found in fluid inclusions trapped in sphalerite. The ore deposition is related to
thermochemical sulfate reduction (TSR) under the background of fluid mixing at stages and , and influenced by
dilution and cooling resulting from meteoric water at stage . The coupling effect between TSR and carbonate
dissolution plays a significant role in the ore deposition mechanism of the Tudiping Pb-Zn deposit.
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