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Abstract

Fluids, which play a significant role in the hydrothermal ore-forming system, are directly represented by
fluid inclusions trapped during mineral growth. Fluid inclusions supply key source information on the ore-form-
ing process, and LA-ICP-MS is a powerful tool for quantitative measurement of multi-element concentrations in
the individual fluid inclusion. This paper briefly describes the process, characteristics and strategies of this ana-
lytical technique as well as some criteria for selection of fluid inclusions suitable for LA-ICP-MS analysis. The
application of this technique to ore deposit is also discussed in such aspects as the properties of ore-forming fluids,
the origin of ore-forming fluids, the evolution process of ore-forming fluids, the factors inducing ore metals pre-
cipitation, the genesis of ore metals, the partitioning of different elements during different phase separation pro-
cesses, and the supply of data for ore-forming process simulation. A short outlook is given concerning the poten-
tial future of individual fluid inclusion analysis by LA-ICP-MS.
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Fig. 2 Concentrations of ore-forming metals in quartz-hosted and sphalerite-hosted fluid inclusions contents of Pb
and Zn in sphalerite-hosted fluid inclusions are much higher than those in fluid inclusions hosted by quartz

after Wilkinson et al. 2009
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Fig. 3 Cl-Br-Na systematic of measured inclusion fluid compositions from the Tri-State and Northern Arkansas districts
2008

their contents are on the seawater evaporation trajectory ~ modified after Stoffell et al.
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Fig. 5 Schematic illustration for the evolution of tempera-

ture pressure and chemical composition of ore-forming fluids
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Fig. 6 In a narrow temperature range 420~350°C  the content of Cu in fluid inclusion decreases sharply along with the de-

cline of homogenization temperature moreover the content of Cu follows a correlation trend parallel to the temperature-solubility

curve. These facts indicate that fluid cooling tends to be the inducing factor of Cu’ s precipitation modified after Landtwing et al.
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Fig. 7
per-gold ore bodies Some Cu Au in brine inclusions are lower than those in ore bodies in Alumbrera. This is interpreted to be due

After Ulrich et al. 1999

The Au Cu ratio of primary high-temperature brines is identical to the bulk Au Cu ratio in Grasberg and Alumbrera cop-
to preferential partitioning of Cu into the vapor phase or to partial precipitation as a Cu-Fe sulfide

Ulrich 1999
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