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ABSTRACT

The studied precious stones are agate and chalcedony. The deposits are from
Khao Ngu-Khao Hin Kling, Khao Pong Sam Hua, and Khao Ban Mu Man areas, that
are located in the Lam Narai volcanic field, Lop Buri Province.

The agate and chalcedony samples have different colours and sizes. They
occur as secondary minerals in cavities of their host volcanic rocks. The samples can
be divided into two main categories: wall- and horizontal-layering. Both types may be
followed by rock crystals or void spaces in the central part of the cavities. The
specific gravity of the samples ranges from 2.54 to 2.59. The refractive indices for
ordinary wave and extraordinary wave range from 1.532 to 1.536, and from 1.538 to
1.540, respectively. The characteristic FTIR spectra of the samples indicate the
presence of two water species: molecular water (H,0 molecules) and silanol (Si-OH)
groups, within the samples. The UV/Vis/NIR spectra indicate that the colour of
yellow to yellowish brown, and orange to reddish orange agate/chalcedony is due to
substitutional Fe **, while that of grey to brownish black agate/chalcedony is due to
substitutional Al **. Petrographic study shows that the major textural forms of the
agate and chalcedony samples consist of several types of fibers, lying perpendicular to
the cavity wall,

The host volcanic rocks which are related with cavity-filling agate and
chalcedony invthe study areas can be divided, based on their silica content, into three
types; rhyolite, dacite, and basalt. The bimodal distribution of these samples suggests

that the acid and basic rocks are genetically not co-magmatic. Chemicaily, the agate
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and chalcedony are composed of 98-99 wt % SiO,; other major oxides and trace
elements make up less than 0.3 wt %. The chondrite-normalized La/Yb ratios of the
agate/chalcedony and the host volcanic rocks indicate that they are genetically not
related. The silica needed for the formation of the agate and chalcedony probably
come from infiltration of hydrothermal fluids through the underlying high-silica
volcanic rocks and precipitate in the cavities. The mineral textures and forms suggest

that the precipitation is most likely to have occurred at low temperature (up to 200

°Q).




