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Precise analytical techniques for major and trace element concentrations in rock samples have been established, and applied to
the Hishikari Gold Mine together with Sr, Nd, Pb and B isotope systematics, in order to deepen our understanding of hydrothermal
processes involved in the formation of gold deposits in the crust.

A precise method for simultaneous quantitative analyses of ten major (Si, Ti, Al, Fe, Mn, Mg, Ca, Na, K, and P) and two minor
(Cr and Ni) elements in silicate rock samples has been developed by using X-ray fluorescence spectrometry (XRF) on fused glass beads.
H,0%, H,0, and Fe*/Fe® ratio were also determined by the improved gravimetric and titrimetric methods in this study, respectively.
The major element analyses by XRF together with wet chemical determinations of H,0*, H,0', and Fe*/Fe* consequently provided the
total major compositions to be 100 + 0.5 wt.% in most silicate rock chemistry ranging from ultramafic to rhyolitic compositions. »

In the acid digestion of crustal rock samples, it was first found that an aluminum fluoride, AlF,, forms. This makes fatal
interference in the trace element and isotope analyses employing ICP-MS and ID-TIMS, because AlF, extensively incorporates trace
elements, and can not be decomposed by conventional methods such as evaporation of F with HCIO,. To overcome these problems, I
have developed a new method to suppress the AlF, formation by adding excess Mg to a sample prior to acid digestion using Teflon
bomb. This new method entirely suppressed the formation of AlF, and thus successfully achieved to accurate quantitative analyses
of the trace element compositions of high-Al rock samples such as rhyolite and granite.

These analytical techniques developed in this study were applied to the samples from Hishikari Gold Mine together with B, Sr,
Nd and Pb isotope systematics in order to investigate the origin and evolution of ore-forming fluid associated with gold deposits. The
B-Sr-Nd-Pb isotopic compositions of volcanic rocks are significantly uniform, but clearly different from those of Shimanto sedimentary
rocks. The Sr and Pb isotopic compositions of vein samples vary within the range between those of the volcanic and sedimentary
rocks. This suggests that the Sr and Pb compositions of vein samples represent a two-component mixing caused by the involvement
of volcanic rock and Shimanto sedimentary rock components as end member. In contrast, Nd isotopic compositions of two vein
samples are clearly distinctive, and similar to those of their host rocks, volcanics and Shimanto Supergroup sediments. Such
diversity in the Nd isotopic composition indicates that the Nd isotopic compositions of veins are attributed to unconfined aquifers
equivalent to ore-forming fluids, which have been developed in the sedimentary rock and volcanic rock, because Nd concentrations in
the fluids must be extremely low compared to the host rocks and thus the Nd isotopic compositions in the ore-forming fluids
susceptibly inherit the isotopic compositions of the host rocks. On the contrary, the B-Pb isotope systematics of vein samples suggest
that the volcanic component in the ore-forming fluid was mostly derived from high-temperature magmatic fluid liberated from an
intrusive magma beneath the Shimanto Supergroup, and circulated meteoric water through fluid-rock interaction with volcanic rocks
was not essentials in the formation of ore-forming fluid. This is also supported by the mass balance of gold in the Hishikari area.
Because as much as 250t Au in the deposit can not be collected from country rocks (~ 1ppb) by possible scale of the hydrothermal
circulation. In the formation of the low-sulfidation type epithermal gold deposit, the intrusive magma is considered to have p]gyed

an important role of not only a heat source of hydrothermal system but also the source of the gold.
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