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Abstract: Acidic metavolcanic rocks distributed around the Chungju iron deposit show significantly high
abundances of rare earth elements and high field strength elements. Relatively high ¢, (0) values and lack
of negative Nb anomaly suggest that assimilation of crustal material is not involved in their generation.
They are plotted within the within-plate environment according the tectonic discrimination diagrams. Such
geochemical characteristics are very similar to the acidic metavolcanic rocks of Munjuri Formation. They
also show geochemical characteristics of Al-type magma of Eby (1992). All such diagnostic characters
indicate differentiation of mantle-derived magma produced from the rift environment, related to the
breakup of continent. In contrast to the alkali granites and the rare metal deposit both having age of c.
330 Ma, Sm-Nd isotopic data of the acidic metavolcanic rocks do not form well defined isochron.
However, the alkali granites reveal low gy, (0) values, while the acidic metavolcanic rocks and the rare
metal deposit both have significantly higher €, (0) values. Considering such differences, we propose
following generation hypothesis: The acidic metavolcanic rocks around Chungju iron deposit was erupted
at 750 Ma as rest of the acidic metavolcanic rocks of Gyemyeongsan and Munjuri Formations. About
330 Ma ago, partial melting of existing Al-type igneous materials and some old crustal materials produced
alkali granite. The rare metal deposit was also produced by redistribution of related materials within the
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acidic volcanics due to hydrothermal activities occurred at the same time. Sm-Nd isotopic systematics of
the acidic metavolcanic rocks were disturbed during the regional metamorphic event at ca. 280 Ma.

Key words: Okcheon metamorphic belt, Gyemyeongsan Formation, within-plate, A-type granite, rare

metal deposit
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Fig. 1. Geologic map and sample location.
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Table 1. Major and trace element abundances of the acidic metavolcanic rocks from Gyemyeongsan Formation in the
vicinity of the Chungju iron deposit.

KY-1 KY-2 KY-3 KY-4 KY-5 KY-6 KY-7 KY-8 KY-9 KY-10 KY-11 KY-12 KY-13 KY-14 KY-15 KY-16

Si0, 7245 72.75 73.56 73.78 7280 7391 73.15 70.89 73.05 74.00 73.69 7525 74.90 74.68 7435 75.83
TiO, 038 034 031 038 023 038 041 043 039 045 037 023 027 059 031 037
AlLO, 812 872 820 889 946 7.77 735 858 883 1001 724 869 812 699 981 9.12
Fe,O* 802 711 762 660 642 702 712 904 703 442 573 477 540 587 416 349
MgO 0.13 010 010 009 005 017 016 012 009 011 022 015 006 013 004 0.05
MnO 057 046 068 060 048 048 145 071 038 036 045 66 028 242 1.69 143
CaO 193 157 243 168 162 211 268 19 174 132 1.8 036 238 140 023 0.17
Na,O 274 239 211 3.02 135 219 183 246 233 12t 205 235 196 3.3 446 4.6l
K,0 447 481 434 312 689 473 442 453 411 643 569 421 457 361 343 3.09
P,O; 005 005 003 003 002 010 005 004 002 002 003 003 002 010 007 007
LOI 0.80 082 062 084 084 075 101 079 08 064 1.02 072 088 065 072 059
SUM  99.66 99.12 100.00 99.03 100.16 99.61 99.63 9949 98.79 9897 9831 9842 98.84 99.57 99.27 98.82

Ba 247 187 238 61 164 199 350 234 59 413 190 240 © 220 180 156 270
Rb 156 89 65 34 95 89 9% 158 31 217 162 84 80 146 8 1
Sr 43 48 58 19 43 66 70 41 17 76 74 20 27 61 32 57
Ta 109 113 88 86 37 102 36 33 25 31 57 94 47 13 17 16
Nb 1886 1971 1215 1090 555 1708 697 526 556 638 472 1148 615 268 316 352
Hf 394 370 227 262 64 257 29 37 58 66 92 179 119 31 26 24
Zr 11912 10372 7284 8370 2489 8251 1162 1360 2552 3190 3704 5700 3814 1341 1184 1229
Y 1061 1213 789 608 367 1318 524 428 525 448 441 749 452 267 253 288
Th 244 220 272 306 101 201 277 259 146 278 120 150 175 56 78 70
U 68 59 68 47 37 56 97 75 14 70 42 69 34 12 15 13
Sc 1.6 1.7 1.3 3 0.82 0.98 1

*Total iron as Fe,0,.
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Fig. 2. Iron (total iron as Fe,O,) versus Silica diagram
for the Chungju iron deposit area, including acidic
metavolcanic rocks (solid triangles) and alkali granites
(open squares) around the iron deposit, metavolcanic
rocks of the Gyemyeongsan and Munjuri Formations
(open triangles and crosses, data are from Lee ef al.
(1998), Park et al. (2003) and Koh et al. (2005) respec-
tively), and iron ore deposit (open circles, data from Na
et al. (1982).
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Table 2. Rare earth element abundances of the acidic metavolcanic rocks from Gyemyeongsan Formation in the vicinity

of the Chungju iron deposit

KY-1 KY2 KY-3 KY-4 KY-5 KY-6 KY-7 KY-8 KY-9 KY-10 KY-11 KY-12 KY-13 KY-14 KY-15 KY-16
La 5187 7960 4144 5384 3599 4257 323.1 4688 4463 5956 240.0 4746 320.0 1985 1762 2449
Ce 1230.0 1723.8 1044.4 1224.7 689.4 8853 929.0 1133.3 1011.6 1298.6 480.0 13389 680.0 511.0 4304 583.7
Pr 1493 230.7 1300 1586 83.1 1302 1143 161.8 1203 189.6 51.0 170.0 640 602 475 570
Nd 641.0 9604 481.6 538.5 377.1 4995 553.6 782.7 4988 901.6 220.0 650.0 210.0 273.1 1674 2248
Sm 188.1 1759 1269 129.0 81.8 1524 1777 217.0 1012 2255 333 1000 391 418 504 639
Eu 1.1 131 6.3 94 40 88 119 121 55 120 23 100 25 29 14 42
Gd 2022 1835 131.6 1743 672 132.7 2188 2269 1102 1859 520 1300 50.0 581 520 752
Tb 307 313 249 303 103 250 432 399 189 370 91 207 7.8 105 81 123
Dy 1912 2012 1659 188.7 77.5 134.7 2825 2386 982 2085 648 161.1 56.8 664 543 809
Ho 431 451 328 388 162 337 547 465 190 398 140 330 133 136 133 163
Er 1106 1186 829 988 464 999 1483 1199 458 1056 48.0 880 350 381 347 486
Tm 174 164 130 143 6.1 144 230 17.0 7.0 162 74 13.0 56 65 5.0 74
Yb 96.5 101.2 759 886 41.0 853 1267 1005 378 896 440 850 320 390 329 444
Lu 129 142 101 128 58 135 190 120 50 112 74 119 54 50 45 6.3
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Fig. 5. Spider diagram for the acidic metavolcanic from
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rocks (open triangles) of the Chungju iron deposit area
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(solid triangles) of Koh er al. (2005) are also shown.
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Table 3. Sm-Nd isotopic systematics of the acidic metavolcanic rocks from Gyemyeongsan Formation in the vicinity of

the Chungju iron deposit

Sample N/ N Sm Nd 7S m/*Nd g(0) £(750)
KY-1 0.512496 188.1 641.0 0.1785 2.8 -1.0
KY-2 0.512459 1759 960.4 0.1115 35 47
KY-3 0.512504 126.9 481.6 0.1603 2.6 0.9
KY-4 0.512499 129.0 538.5 0.1457 27 22
KY-5 0.512501 81.8 377.1 0.1320 27 3.5
KY-6 0512511 1524 4995 0.1856 25 -1.4
KY-7 0.512544 177.7 553.7 0.1953 -1.8 1.7
KY-8 0.512491 217.0 782.7 0.1687 2.9 02
KY-9 0512419 1012 4988 0.1235 43 27
KY-10 0.512437 2255 901.6 0.1522 39 0.4
KY-11 0.512441 333 220.0 0.0922 3.8 62
KY-12 0.512436 100.0 650.0 0.0936 39 6.0
KY-13 0512416 49.1 210.0 0.1423 43 0.9
KY-14 0.512401 35.8 273.1 0.0798 46 6.6
KY-15 0.512601 53.4 1674 0.1940 0.7 0.5
KY-16 0.512489 639 2248 0.1728 2.9 0.6
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Fig. 8. Sm-Nd systematics of the studied acidic metavol-
canic rocks (solid triangles). They do not form well-
defined isochron. Instead, they scatter around a 280 Ma
reference line. About 340Ma-old alkali granites (open
squares, from Kim er al, 1998) of the same area and
acidic metavolcanic rocks of the Munjuri Formation
(open triangles, from Lee er al., 1998) are also shown.
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