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Abstract: The Taihexian Pb-Zn deposit is located in southeastern Hunan Province. In order to understand its fluid
properties and evolution and discuss its metallogenic mechanism, the authors conducted field investigation and ana-
lyzed the ores of different metallogenic phases by such means as fluid inclusion petrography, microthermometry and
laser Raman microprobe. The results reveal the existence of three ore-forming stages in the Taihexian Pb-Zn depos-
it, characterized by vein cutting relation and mineral assemblages of quartz-pyrite-arsenopyrite (the early stage),
quartz-Pb-Zn polymetallic sulfides (the middle stage) and quartz-calcite-pyrite. Four main types of fluid inclusions

were distinguished in the hydrothermal quartz, i.e., liquid-rich inclusions (type la), vapor-rich inclusions ( type Ib),
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carbon-aqueous two-phase inclusions (type II), and carbon-aqueous three-phase inclusions (type II). Microther-
mometic data show that the homogenization temperatures of the fluid inclusions from the early stage to the late stage
are gradually decreased, from 235 ~349°C, through 159 ~272°C to 128 ~205°C, with the corresponding salinities
being 2.03% ~7.44%, 1.39% ~10.86%, and 1.39% ~7.58% . Raman microspectroscopic studies of the fluid
inclusions show that the main component of aqueous inclusions in quartz-pyrite-arsenopyrite, quartz-Pb-Zn poly-
metallic sulfides and quartz-calcite-pyrite is H,0, followed by CO,, with a little reducing gas CH, and N,. The
metals precipitation resulted from fluid immiscibility caused by CO, escaping at the early stage, fluid mixing caused
by meteoric water and interlayer water at the middle stage and natural cooling of fluid system at the late stage.
Key words: fluid inclusion; metallogenic mechanism; Pb-Zn deposit; Taihexian, southeast Hunan
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Fig. 1 Geological sketch map of the the Taihexian deposit in the Dengfuxian orefield ( a modified after Cai Wei et al. , 2014; b
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and ¢ modified after No. 416 Geological Party, Bureau of Geology and Mineral Exploration and Development of Hunan Province,
2013, 201499)
L= RMBUR: 2—FERDERS: 3— R RARDE S 4— =R RERKE ST 5— BRI 6—ARRZKRE
TR R TUE S AR 8RR LA MIRALA TR A ORI R T RHUF I AL S s 10—l R A h Sk 4l
e N—RRFBRWE JBSE RS 12— AR LR LR EAIA M E R IUE s 13—F8 R T Gels LR b 4L U A A
WA U & 14—l RTE R & 15— ENSBAE RS 16—S N SRR 17— ABEE Ik 18— RMEWTZ s 19— W2
20—HIPERT RS 21 —Se e PE SO I Y 22— WA 23— 4R 2 BRIk 24— IR RITARL: 25—5 4k 26— XY
1—CQuaternary; 2—Cretaceous; 3—Jurassic; 4—Triassic; 5—Permian; 6—Carboniferous; 7—Devonian; 8—Shetianqiao Formation of upper Devo-
nian; 9—Qizigiao Formation of middle Devonian; 10—Tiaomajian Formation of middle Devonian; 11—Cambrian; 12—upper Tashan Formation of up-
per Cambrian; 13—middle Tashan Formation of middle Cambrian; 14—granite of early Yanshanian; 15—granite of early Yanshanian; 16—observed
and inferred geological boundary; 17—unconformity; 18—compressive fault; 19—compresso-shear fault; 20—shear fault; 21—unknown observed

and inferred fault; 22—fault; 23—Pb-Zn polymetallic vein; 24—deep fracture; 25—rock mass; 26—mine field
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Fig. 2 Sketch map of main and sub mine tunnels of the Taihexian deposit
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Fig. 3 Photographs of typical structures and textures of ores from the Taihexian deposit( — )
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a—galena containing pyrite; b—metasomatic dissolution textures in arsenopyrite; c¢—solid solution textures of sphalerite-chalcopyrite, metasomatic

dissolution textures in pyrite; d—intersertal texture in galena; e—metasomatic dissolution textures in pyrite; f—metasomatic dissolution textures in ar-

senopyrite; g—early stage massive arsenopyrite-pyrite ore; h—middle stage banded pyrite-sphalerite-galena ore; i—late stage pyrite ore; Py—pyrite;

Apy—arsenopyrite; Sp—sphalerite; Gn—galena; Cpy—chalcopyrite
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Fig. 4 Fluid inclusions of different types in the Taihexian deposit
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