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Preliminary petrological and geochemical investigation of the rock samples
from Yuki Gold mine, Hita city, Oita prefecture
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Abstract: This study presents preliminary results of the field, petrographic and geochemical analysis of gold- and
silver-bearing quartz veins exposed at the Yuki Gold mine, Hita city, Oita prefecture, western Japan. A preliminary
field survey conducted at the Yuki Gold mine showed the exposures of vertical to sub-vertical ore-bearing quartz
veins that cut across the volcanic rocks in the area. From the vein, eight rock samples were collected and investigated
for petrological and geochemical studies. Petrological observations showed that majority of the samples were
leucocratic and mainly composed of quartz with rare melanocratic or dark-colored patches or layers, comprising the
non-silica but metallic or ore minerals of very fine-grained size. Geochemical analysis, conducted on cut and polished
slabs/chips from the collected samples showed > 99 weight % SiO2 from the leucocratic domains and around 80
weight % SiO2 from the darker domains. In addition, some samples, showed Au from 10 to 13 pg/g (10~13 g/ton)
and Ag contents ranging from 23~58 pg/g (23 ~ 58 g/ton). These results indicate higher prospects of gold and
silver contents in the Yuki Gold mine, showing a potential source for economical ore deposit. Further and detailed
studies in the area will help in estimating the potential reserves of precious metals in the study area.
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Fig. 1. (a) Simplified sketch map of southwest Japan. Square box shows location of the study area in Oita prefecture. (b)
Sketch map of Kyushu with two main epithermal Au provinces. Oita prefecture lies in the area Northern Kyushu
epithermal Au province whereas the Kagoshima prefecture lies in the Southern Kyushu epithermal Au province which is
further subdivided into Hokusatsu and Nansatsu Au deposits. Map shown in b is modified from [11].
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Fig. 2. (a) Topographic map (copied from https://gbank.gsj.jp/geonavi/geonavi.php #12.33.17124,130.87604) showing Hita
city and surrounding areas in Oita prefecture. Rectangular box represents the location of Yuki Gold mine. (b) Photograph
of the outcrop near the bore Hole #5 where the potential Au-Ag ore-bearing quartz vein is exposed (the white subvertical
lens demarked by the white dashed-line, shown at the right side of the photograph). (¢) Zoomed part of the Au-bearing
quartz-vein (white dashed lines) near the hole.
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Fig. 3. Photographs of representative samples of quartz veins collected from the Yuki Gold mine area as shown in Fig 2.



Rep. Fac. Sci., Kagoshima Univ., i ~74 =X fth
No. 56, pp. 1-8 (2023)

4.3. £REF=E

PPAAGRA CERELL T em A alBi 58]0 Y L7 Bl O F 7% Brucker #EOEE X SR HTHEE
THOWT LT SE, S @E S5 S10, DEA®RIL 99 % LILETH Y, ZRLSMMT 10~13 pg/g (1 b
VHED 10~13 g) DA MK N23~58 pg/g DIROEENHER TE /- (Table 1), ZDOZ 05, &
BIORE T CHBE CTEX IBREOSBOEFENTFET DI L Rbholz, 5%, sl oW %217 5
ZEIZE T, HHICH DHIARS LD SR DOAEFERZ RS U, MFDENE LN D Z & DN HiFF
TXhHEEZExBND,

Fig. 4. Photographs of selected cut chips from representative rock samples that were collected from the quartz
vein at Yuki Gold mine. Circles show the analyzed spots for major and trace elements by Handheld X-ray
fluorescence spectrometer (HH-XRF).
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Fig. 5. Bivariate plots showing relationships of SiO2 with other oxides (a) and with selected trace elements
including Au and Ag. Note with increasing SiO2 contents other oxides and elements display a decrease in
abundance. Analyses spots with lower SiO2 contents indicate the darker parts in the samples that show

abundance of other elements.
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Table 1. Chemical composition of analyzed samples (oxides in weight % and trace elements in ug/g).

Spot # 959 981 1000 1016 1021 1025 1028 1029 1056 1063 1128
Sample 1 1 2 3 3 3 3 3 4 4 8
Si0; 99.68 9992 99.84 82.14 81.01 80.02 80.85 80.33 99.90 99.93 55.78
TiOz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AlO3 0.00 0.00 0.00 8.89 9.62 9.88 9.33 9.34 0.00 0.00 18.46
Fe0 0.04 0.04 0.08 0.08 0.08 0.15 1.28 1.30 0.04 0.04 0.49
MgO 0.00 0.00 0.00 2.31 3.28 4.05 5.70 6.24 0.00 0.00 21.10
MnO 0.00 0.00 0.00 0.02 0.00 0.03 0.14 0.14 0.00 0.00 0.84
CaO 0.11 0.03 0.05 0.09 0.20 0.24 0.12 0.12 0.04 0.02 0.88
KO 0.16 0.00 0.01 6.46 5.80 5.61 2.25 2.16 0.00 0.00 2.44
Cr203 0.01 0.02 0.01 0.02 0.01 0.01 0.00 0.03 0.02 0.01 0.01
P20s 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.33 0.00 0.00 0.00
Total 100 100 100 100 100 100 100 100 100 100 100
Ag 0 0 34 42 49 38 24 23 0 0 58
Au 13 10 0 0 0 0 0 0 10 13 0
S 644 0 0 0 0 0 0 0 0 0 1062
Co 0 0 0 0 0 0 0 0 0 0 36
Cu 25 10 16 21 0 17 0 13 10 10 15
Zn 0 0 6 26 39 36 43 45 0 0 172
Ga 0 0 0 0 0 0 0 0 0 0 12
Rb 12 4 5 296 295 215 84 83 0 0 309
Sr 85 28 30 39 60 67 37 38 24 19 97
Ba 102 0 0 371 727 547 404 362 0 0 771
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Fig. 6. Photomicrographs of selected thin sections, taken using the Keyence Digital Microscope
VHX-8000, displaying textural features of the quartz crystals grown in the quartz veins at Yuki Gold
mine. Note at least three generations of quartz grains can be distinguished, (a-d) coarse-grained sub-
hederal quartz crystals, fine-grained within or above the coarse-grained quartz, and (e-f) sub-parallel
grains filling the fractures. Photomicrographs in the right side are taken under plane polars and those
in the left side are under crossed polars.
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