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Fluid Inclusion Study of the Samcheonpo Amethyst Deposit of
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ABSTRACT : Fluid inclusions in amethyst from the Samcheonpo amethyst deposit of the Waryongsan
area, Kyongnam generally grouped into four different types: Type I (liquid-rich and 10~23 wt%
NaCl, Th= 289~3597), Type II (vapor-rich and 2~10 wt% NaCl, Th=304~365C), Type I
(halite-bearing, 31 ~54 wt% NaCl, Th= 259~5107), and Type IV (CO,-bearing, 9~ 13 wt% NaCl,
Th= 126 ~277°C). Type I, II, and III inclusions are confined in the lower part of the amethyst and
Type IV in the upper, which indicates significant hydrothermal activity during the earliest stage of
the amethyst growth or the solidus condition of granitic rocks. The earliest fluid exsolved from the
crystallizing granitic magma formed Type IIla which is spatially associated with silicate melt
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inclusions. The homogenization behavior of Type Illa inclusions by dissolution of the halite crystal
after the bubble disappearance indicates that Type Illa inclusions were trapped at some relatively
elevated pressure. Exsolution of Type IlIb, I, Il forming fluids with gradual decrease in their salinity
was followed. The last fluid was CO;-bearing fluid (Type IV), which is assumed to be derived by
decarbonization reactions with the surrounding sedimentary rocks. It suggests that the fine-grained
granitic rocks containing the Samcheonpo amethyst crystallized at the sub-solvus condition saturated

with water and exsolved abundant water.

Key wonds : samcheonpo amethyst, fluid inclusion, solidus condition, exsolution, homogenization tem-

perature
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Fig. 1. Location and geological map of the study area showing the Samcheonpo amethyst mine (after

A
Kim et al., 2005).
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Fig. 2. Photos showing (a) a outcrop of the Samcheonpo amethyst mine, (b) a miralolitic cavity contain-
ing euhedral quartz crystals, (c) the Samcheonpo amethyst cut parallel to C-axis, and (d) the growth

zones of the Samcheonpo amethyst.
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Table 1. Summary of microthermometry of fluid inclusions from the Samcheonpo amethyst
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Fig. 3. Photomicrographs showing fluid inclusions trapped within the Samcheonpo amethyst. (a) Type
Ia liquid-rich inclusion, (b) Type Ib liquid-rich inclusion, (¢) Type II vapor-rich inclusion, (d) Type
IIla halite-bearing inclusion associated with melt inclusion, (¢) Type IlIb halite-bearing inclusion,
(f) Melt inclusion associated with Type Illa halite-bearing inclusion, (g) Type IV COs-bearing in-
clusion, (h) Type IV COy-bearing inclusion. L= liquid, V=vapor, H=halite. The scale bar applies for
each fluid inclusion and all photographs were taken at room temperature.
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Fig. 4. Schematic representation of the distribution pattern of fluid inclusions and related melt in-
clusions from the Samcheonpo amethyst showing abundant inclusions at the bottom part of the ame-
thyst and much less inclusions in the upper part. (a) Type Illa halite-bearing inclusion associated with
melt inclusion (b) Type IlIb halite-bearing inclusion without any spatial association with melt inclusion,
(c) Primary Type IV COs-bearing inclusion, (d) Secondary Type IV COs-bearing inclusion.
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