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K-Ar Age of the Keumseongsan Volcanic Rocks and Mineralization
in the Southeastern Part of Euiseong, Gyeongsangbuk-Do,
Republic of Korea

Hyun Koo Lee*, Sang Jung Kim*, Hyesu Yun*, Wyi Chan Choi**
Young Su Song*** and Tetsumaru Itaya****

ABSTRACT: The Keumseongsan caldera is composed of the Cretaceous sedimentary rocks of the Gyeongsang Super-
group, volcanic rocks of the Yucheon Group and basic dykes. The Keumseongsan caldera is formed by subsidence
of volcanic rocks, and arc fault developed late. Also, synistral strike-slip fault (N60°W) developed. Volcanic rocks
belong to subalkaline rocks and calcalkaline magma series.

First tuffaceous breccia erupted before 71.4 Ma and cavity of magma chamber caused subsidence, which formed
arc fault. Basaltic lava erupted at 71.4 Ma and residual fluids containing Fe, As, Pb, Zn and Cu metal elements
built the Ohto deposits, which are dated to be 70.5 Ma based on K-Ar age for sericite.

Tuffaceous breccia and tuff erupted between 70.5 and 67 Ma. When volcanic eruption became weakened, cavity
in site of magma chamber brought subsidence. Rhyolite intruded and erupted at 67 Ma, and intrusive rhyolite
intruded according to arc faults, also. Hydrothermal fluids containing Fe, As, Pb, Zn, Cu, Sb, Bi, Au and Ag
formed the Tohyeon deposits. K-Ar age for sericite from the Tohyeon mine gives 66.0 Ma.

Results of field exploration, geochemical analyses of volcanic rocks support mineralization possibility by volca-
nism. Especially, age of volcanism and mineralization are well in coincidence with results of K-Ar age dating.

By these results, Ohto Cu mineralization is regarded to be associcated with basaltic rocks, while Tohyeon Cu

mineralization with rhyolitic rocks.
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Fig.1. Geologic and sample site map of the study area.
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Table 1. Major element analyses and CIPW norms for the volcanic rocks in the Keumseongsan caldera.

3030 30-33 30-36 3038 5012 5

*501-21 *ES4 3039

3040 *3046 2 *ES1 *ES2

Si0, 73.54 7187 7442 7162 7385 7574 7539 76.12 5212 5387 4847 4706 4742 4502
TiO, 030 032 010 034 021 009 009 0.08 130 105 114 115 088 086
ALO; 1345 1392 1297 14.00 1352 1337 13.05 12.76 19.09 1565 1670 19.10 1804 17.60
Fe,05* 218 290 154 153 181 L17 165 042 864 932 737 1031 732 864
MnO 04 006 008 009 004 004 002 <002 012 016 015 014 016 028
MgO 078 098 013 027 040 007 013 0.10 399 345 535 692 340 246
Ca0 083 084 018 3.16 093 025 037 0.04 637 718 801 408 870 6.12
Na,O 303 382 403 294 079 362 339 220 423 302 241 418 332 278
K0 458 406 372 402 500 528 516 5.4 192 114 106 118 256 444
P,0s 014 014 008 012 003 003 006 <004 052 046 046 040 056 028
H,0* — - - - - - - - - - 572 - -
H,0~ - - - - - - - - - - 0.82 - -
CO, - - - - - - - - - - 090 - -
LOI 174 18 099 163 290 034 091 0.74 222 394 909 - 830 1026
Total 10065 10077 9824 9972 9948 100.00 100.12 9770 10052 9924 10021 9996  100.66 98.72
CIPW norm
q 3468 2963 3544 3191 4661 3559 34.13 42.84 - 069 380 - - -
or 2706 2399 2198 2375 2955 3123 3049 3096 1135 674 626 696 15.13 2624
ab 2564 3232 3410 2488 6.68 3063 28.68 18.61 3579 2555 2039 3535 2389 1452
an 320 325 037 1313 442 106 144 0.20 2743 2578 3162 1767 2676 2243
ap 033 033 019 028 007 007 014 - 123 109 1.9 0% 133 066
il 057 061 019 065 040 059 017 0.15 247 199 217 219 167 163
ac 233 205 218 - - 175 340 - - - 248 - -
mt 038 050 027 027 031 172 029 0.07 150 162 128 630 127 150
di[di - - - 047 - - - - 034 305 268 -~ 552 201
hd - - - 1.03 - - - 030 260 149 - 504 313
hy[en 194 244 032 046 100 017 032 0.25 540 1647 1208 14.81 - -
fs 257 356 209 115 221 2.15 044 539 1607 770 - - -
ol[fo - - - - - - - 307 - - 586 414 364
fa - - - - - - - 337 - - - 478 116
D L 87.38 8594 9152 8054 8231 9851 9331 9241 4783 4132 3045 5998 4129 4563

30-30, 30-33, 30-36, and 30-38; Tuffceous breccia, 501-2 and §; Tuff, 501-21; Rhyolite, ES4; Intrusive rhyolite, 30-39

]

3040, and 3046, 2; Basalt, ES1 and ES2; Basic dyke. *; samples for K-Ar dating, and sample number 2 and 5 are

analysed by Yun (1987).
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Table 2. Trace and rare earth elements of the volcanic rocks in the Keumseongsan caldera (in ppm).
30-30 3033 3036 30-38  501-2 5 *501-21 *ES4  30-39 3040 *3046 2 *ES1 *ES2
Sc 39 8.6 4.5 5.1 31 6 22 5.1 18 14 17 18 13 17
\% 20 68 - 16 22 5 - 20 120 90 100 143 120 120
Cr 9 31 5 7 14 12 3 5 180 140 150 174 37 180
Co 2 5 1 3 7 3 2 - 23 22 22 29 18 15
Ni 30 30 30 20 140 9 - 4 80 70 60 85 29 89
Cu 25 30 5 10 95 15 20 2 40 25 20 58 21 33
Zn 20 15 45 15 785 2728 45 18 120 80 110 656 70 72
As 5 6 5 6 73 - 8 2 2 2 2 - 3 -
Rb 140 130 100 81 150 - 110 130 22 27 24 - 64 87
Sr 123 151 45 204 70 18 43 8 609 575 251 544 264 356
Y 4 26 20 22 16 30 14 32 34 26 26 25 16 20
Zr 156 147 127 136 116 93 93 100 225 195 192 108 120 112
Ag 0.1 0.1 0.1 — 14 - 0.1 04 - - - - 0.6 0.5
Sb 04 04 1.3 1.8 1.8 - 0.3 0.5 0.1 0.2 0.2 - 0.9 04
Ba 495 552 498 856 845 358 953 216 1532 612 388 694 382 9098
La 30.5 37.0 13.1 284 317 1473 29.6 353 393 311 28.1 34 30.2 138
Ce 60 75 42 39 57 7042 52 68 85 67 62 7516 62 28
Nd 23 3 8 17 18 1500 17 29 40 32 30 3816 33 15
Sm 4.2 53 1.7 3.0 3.0 3.33 3.0 4.8 7.1 55 55 6.32 50 33
Eu 0.6 0.7 0.2 0.7 0.6 0.28 0.4 0.3 1.7 14 1.5 1.66 1.6 1.2
Tb 0.7 1.0 0.7 0.6 0.5 - 0.5 0.8 1.0 0.8 0.7 - <0.5 <0.5
Yb 245 2.88 2.36 1.79 1.55 2.75 1.7 27 7 280 2.20 2.26 221 1.32 143
Lu 0.37 044 0.34 0.28 0.27 0.42 0.29 043 0.40 0.32 0.34 0.33 0.07 0.22
Hf 4.0 45 39 34 31 - 33 4.0 53 4.3 4.0 - 33 34
Pb - - - - 650 - 10 - - - - - - -~
Th 14 11 10 7.6 8.8 - 8.6 9.6 3.6 29 25 - 39 19
U 29 22 25 24 77 - 2.1 24 1.0 0.6 0.5 - 0.6 -
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Fig. 2. SiOymajor oxide chemical variation diagrams. Sy- Si02 Si0:
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Fig.3. SiOxtrace elements chemical variation diagrams.
Symbols are the same as in Fig. 2,
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Table 3. K-Ar ages of the volcanic rocks and sericites from the study area.

Site  Sample Mineral K Rad. “Ar Age Non-rad.
No.  No. and rocks Wt.% (1078 ccSTP/g) (Ma) %)

1 0T91503-6-1 Sericite 7441 0.15 2075.75+ 20.13 7048+t 1.54 1.2

2 THI1501-10-1 Sericite 6.65+0.13 173544+ 17.16 66.01+ 1.45 21

3 ES910501-21 Rhyolite 3.4810.07 91858+ 9.17 66.81% 1.47 32
4 ESl1 Basic dyke 2.03% 0.4 41258+ 4.57 5155+ 1.16 9.2
5 ES2 Basic dyke 3.59£0.07 646.22+ 6.59 45.841 1.02 54
6 3046 Basalt 0.70£ 0.02 198.88+ 2.31 71.37+£2.25 15.0
7 ES4 intrusive 4.07+0.08 1083.16+ 10.64 67.30+ 147 28
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