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Abstract The Lengshuibeigou Pb-Zn-Ag deposit in Henan province is located to the north of the Luanchuan fault along the southern
margin of North China craton. The deposit is a fault-controlled vein-type deposit, hosted by Meso-Neoproterozoic strata. The ores
consist of sulfides and a small amount of quartz and carbonates. Ore-forming process includes four stages marked by four kinds of
parageneses: quartz-pyrite stage (1) pyrite-sphalerite stage (II), polymetallic sulfide stage (II1), and carbonate stage (IV).
Microthermometric data of fluid inclusions indicate that ore-forming fluids are CO, + CH,-H, O system, characterized by low salinities of
0.22 ~ 13. 8 wi% NaCl eqv. From early to late the homogeneous temperatures of fluid inclusions decrease from 420°C ~ 340°C
(stage 1), through 370°C ~280°C (stage IT) , to 320°C ~260°C (IIT), and to <260°C (stage IV). The salinities of stages I and I
fluids are lower than 8wt% NaCl eqv. The salinities of stage III fluids are up to 13. 8wt% NaCl eqv, and with daughter crystals can be
occasionally observed. Fluid inclusions of both stages I and II yield two group of homogeneous pressures, i.e. 70 ~80MPa and 180 ~
200MPa, which can be interpreted to represent alternating between hydrostatic and lithostatic fluid-systems at the depth of ca. 8 km,
possibly related to fault-valve activities. The fluid inclusions of stage III yield only one group of 70 ~80MPa, suggesting an open-space
filling hydrostatic fluid-system. The characteristic of alternating lithostatic and hydrostatic pressures during stages I and II is extremely
analogous to the fault-vavle model. Pulsative fluid boiling of CH,-bearing CO,-rich fluids gradually release heat and increase the
salinities of the fluid system. This is strongly supported by the observations of boiling fluid inclusions in stage Il minerals, and by the
regularly evolved compositional types of fluid inclusions, mineralogical parageneses and ore fabrics. All the above suggest that the
Lengshuibeigou deposit is a typical case of orogenic-type Pb-Zn-Ag lodes formed during transition from collisional compression to
extension and can be genetically addressed using the tectonic model for collisional orogeny, metallogeny and fluid flow (CMF model).

Key words Lengshuibeigou Pb-Zn-Ag deposit, Fluid inclusion, Ore-forming fluid, Orogenic Pb-Zn-Ag deposit, Qinling Orogen
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Table 1 Features of primary orebodies in the Lengshuibeigou

deposit
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Simplified geologic map of Pb-Zn-Ag ore filed in Luanchuan area (modified after Yan et al. , 2004 and Ye et al. , 2006)
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Fig.4 Fluid inclusions and related microthermometric data of stage I, II and Illof the Lengshuibeigou deposit

Figure A shows that sphalerite + galena + quartz assemblage (111 stage) fills the fissure in pyrite + quartz assemblage (1 stage) ; figure B and C show CO,-

H, O inclusions and aqueous inclusions in stagel quartz; figure D shows random distribution inclusions in stage III quartz; figure E shows linear

distribution aqueous inclusions; figure F shows halite-bearing inclusion in stage Il quartz; figure G and H show various filling degree of boiling fluid

inclusions and CO,-H, O fluid inclusions with different homogenization phases in stage II quartz; figure 1 and J show aqueous inclusions and CO,-H,0

inclusions in stage II sphalerite, respectively
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Fig.5 Laser-Raman analysis on gas phase of inclusions in quartz of stages I (A) and II (B)
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Fig.8  Relationship of X, , Vi, at 40°C, CO, density, to T, (figure A) or to pressure (figure B) of the CO,-H,0-NaCl

inclusions with salinity of 6 wt% NaCl eqv. in the miscible domain of 260°C ~460°C ( base maps from Schwartz, 1989), showing

the estimation of fluid pressures of the Lengshuibeigou deposit
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