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Distribution Characteristics of Gold in the Volcanic Rocks, Korea

Chung-Han Yoon* and Keun-Chang Oh*

ABSTRACT : One hundred of thirty volcanic rocks collected from the Jeju island, Jeongog, Guryongpo and oth-
er areas were analyzed for major elements and trace elements with Au by inductively coupled argon plasma
and graphite furnace atomic absorptiom spectrometry. The Au content is the highest values (0.2~43.4 ppb,
average; 10.34 ppb) from the Jeju island volcanic rocks and the lowest (0.5~11.0 ppb, average; 1.23 ppb)
from the Guryongpo volcanic area. The content of Au tends to be higher in the Quarternary volcanic rocks
than Tertiary or Cretaceous volcanic rocks. The Au content of the calc alkali volcanic rocks tends to in-
crease from mafic to felsic volcanic rocks, but that of the alkalic volcanic rocks tends to increase from felsic
to mafic volcanic rocks. The Au content of the volcanic rocks collected from the Jeju island shows the
highest values in the feldspar olivine basalts. Elements or oxides which have positive or negative correlations
with Au are Ag, Mo, Rb, V, Y, K,0, MgO and SiO,, but other elements analyzed are not shown correlations
with Au. It has a tendency to show that samples from the Jeju with 5 ppb gold and more are plotted in the
non-Dupal area and those with less than 5 ppb gold in the Dupal area, while those from the Jeongog with 5
ppb gold and more are plotted in the Dupal area and those with less than 5 ppb gold in the non-Dupal area, in
the Ba/Nb-La/Nb, Zr/Nb-Ba/Nb diagrams. It shows that samples from the Jeju and Guryongpo with high gold
content are plotted in the within-plate, while those with low gold content are plotted in the arc-related area,
and those from the Jeongog are scattered in the Ti0,-Al,Q, Zr/ALO,-TiO,/AlLQ; diagrams.
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Fig. 1. Simplified geologic map and sample sites of the
studied area.
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Table 1. Max. min., and mean of major elements in Guryongpo, Jeju island, Jeongog and Keumsungsan areas (wt.%).

Guryongpo Si0, ALOs FeOs MgO Ca0 Na 0 K0 TiO. P;0s MnO
Intermediate | Max. 64.94 19.37 11.02 6.91 10.60 5.10 3.74 1.46 0.34 0.19
or mafic Min. 50.40 14.55 2.63 0.46 0.78 1.86 0.22 0.46 0.07 0.04
volcanic Mean 59.59 17.00 7.25 3.52 6.61 3.68 1.49 0.89 0.25 0.14
rocks S.D. 4.79 1.23 2.30 1.83 2.21 0.92 0.75 0.30 0.06 0.04
Felsic Mazx. 77.52 16.97 5.16 5.16 3.62 5.25 4.61 0.66 0.20 0.09
volcanic Min. 67.37 12.90 0.52 0.04 0.17 3.19 1.57 0.04 0.02 0.01
rocks Mean 73.13 14.42 2.44 0.98 1.58 3,99 3.4 0.29 0.09 0.06

S.D. 3.34 1.12 1.22 142 1.16 0.51 0.76 0.19 0.05 0.02

Jeju island Si0: AlLO;s  Fe: MgO Ca0 Na0 K0 TiO: P.0s MnO
Max. 57.16 17.84 13.54 9.84 9.02 5.26 3.14 3.25 1.01 0.20
Min. 46.18 12.89 9.71 2.09 5.69 2.56 0.50 1.85 0.31 0.14
Mean 49.97 15.18 12.10 6.65 7.97 345 1.59 2.36 0.51 0.16
S.D. 2.09 149 0.93 2.19 0.92 0.55 0.59 0.28 0.17 0.02

Jeongog Si0; AlLO; Fe0; MgO Ca0 Na0 K0 TiO, P0s MnO

Max. 59.88 16.32 11.40 9.41 16.48 417 2.61 1.71 0.63 0.16
Min. 48.22 10.40 7.18 1.87 6.43 2.60 0.93 0.60 0.09 0.13
Mean 55.16 14.11 9.12 4.81 9.88 1.29 1.71 1.29 0.35 0.14
S.D. 2.99 1.88 1.28 2.59 3.55 0.46 0.59 0.46 0.21 0.01

Keumsungsan SiO; Al:Os Fe0; MgO Ca0 Na:0 K:0 TiO: P:0s MnO
Mazx. 77.19 17.61 8.95 5.34 6.09 5.256 4.58 1.17 0.49 0.11
Min. 55.91 12.75 1.28 0.10 0.26 3.70 1.30 1.30 0.04 0.01
Mean 63.31 15.82 6.38 3.06 3.29 4.32 2.62 2.62 0.33 0.07
S.D. 9.82 2.18 3.60 2.19 2.39 0.67 141 141 0.21 0.04
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Fig. 2. Major oxide-SiO; diagram of the studied volcanic rocks. Symbols are;
0; JEJU (over 5 ppb Au), m; JEJU (less 5 ppb Au)
A\; JEONGOG (over 5 ppb Au), A; JEONGOG (less 5 ppb Au)
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Fig. 4. Diagram of K;0-Na,0 of the studied volcanic
rocks. Symbols as in Fig. 2.
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Fig. 6. Discrimination diagram of the studied volcanic
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Table 2. Max., min., and mean of trace elements in Guryongpo, Jeju island, Jeongog and Keumsungsan areas. [Unit :

ppm except Au(ppb) & Ag(ppb)]

Guryongpo Ag As Au Ba Cu Mo Rb \' Y
Intermediate | Max. | 180.00  18.30 2.00 650.00  76.00 2.34 158.00  305.00 51.00
or mafic Min. 20.00 0.91 0.50 36.00 4.00 0.09 7.00 7.00 12.00
volcanic Mean | 60.00 345 0.97 349.86  28.14 0.51 36.76  150.86 27.45
rocks S.D. 30.00 4.63 0.51 155.95  20.98 0.50 29.10  78.39 7.57
Felsic Max. | 110.00 9.08 11.00  745.00 2.57 2.57 156.00  82.00  31.00
Volcanic Min. 20.00 0.92 050  473.00 0.19 0.19 13.00 2.00 10.00
rocks Mean | 50.00 2.06 149  596.06 0.82 0.82 108.72 23.33 21.78

S.D. 30.00 2.30 2.36 79.18 0.67 0.67 3692 2243 7.94

Jeju island Ag As Au Ba Cu Mo Rb B Y
Max. 152.00 127 4340 97400  54.00 2.87 68.00 237.00  44.00
Min. 11.70 0.25 020 26400 10.00 0.03 6.00 5500  24.00
Mean 29.46 0.54 10.34  460.00 39.48 0.62 25.89  168.11 29.67
S.D. 26.33 0.26 11.87 19536  12.83 0.60 1296  43.28 5.06

Jeongog Ag As Au Ba Cu Mo Rb A Y

Max. 92.70 1.21 28.20  2993.00  58.00 2,13 55.00  173.00 30.00
Min. 11.70 0.24 046  227.00 11.00 0.44 10.00  106.00 18.00
Mean 40.84 0.61 1211 100891  31.45 1.34 3345  138.09 25.18
S.D. 26.70 0.31 997 81515  14.02 0.62 16.19  18.74 3.51

Keumsungsan Ag As Au Ba Cu Mo Rb A Y
Max. 53.20 0.77 13.30 1283.00  34.00 0.50 124.00 156.00  36.00
Min. 33.70 0.41 091  419.00 5.00 0.33 17.00 400  25.00
Mean 44.40 0.60 725 72833  23.00 0.40 57.33  103.00 31.00
S.D. 8.07 0.15 508  393.08 12.83 0.07 4749  70.06 4.55
ller et al. (1992)°] AFEF ZAAH ol Si0 ol 6 -
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Fig. 7. TiO;-ALO; diagram of the studied volcanic
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Fig. 11. Plot of Au content vs. Ag, Y, V, Rb, Mo, K:0, MgO and SiO; content.

Symbols are ®; JEJU, A; JEONGOG, @ ;GURYOnGPO.
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