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Petrochemistry of Granitoids in the Younggwang-Kimje area, Korea

Young Seog Park*, Jong Kyun Kim and Jin Kim
Depariment of Mineral Resource Engineering, Chosun University, kwangju 501-759, Korea

Granitoids in the Younggwang-Kimje area can be divided into two types of granite. One is foliated granite
{Cheongup and Kochang foliated granites) developed along the NE-SW direction kwangju fault system and the
other is undeformed granite (Kimje and Younggwang granites) developed in the western part of the area, SiQ; con-
tent of study area, Younggwang granite is 62.8~74.0%, Kochang foliated granite is 64.5~74.4%, Cheongup foliated
granite is 64.5~70.2%, Kimje granite is 63.4~72.0%. The result indicated that these granitoids belong to the inter-
mediate and acidic rock. In Harker's diagram, as SiQ, increases, Al,O3, Fe,0s, Mg0, Ca0, TiO,, P,05 and MnO
decrease, but K5O increases. In AFM diagram, Younggwang granite, Kochang foliated granite, Cheongup foliated
granite and Kimje granite belong to calk-alkaline rock series. And in triangular diagrams of normative Qz-Or-Pl and
An-Ab-Or, they are located in granodiorite and granite region. On the co-variation diagrams of trace elements with
silica, Ba, Co, Li, Nb, An, Rb elements show increasing patterns. The diagrams of ACF and Na,O vs. K;O ratios
indicate that granitoids of the study area belong to I-type.

Key words : Younggwang granite, Kimje granite, Kochang foliated granite, Cheongup foliated granite, I-type
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Fig. 1. Geological and sampling site map of the Younggwang-Kimje area. 1: Cretaneous acidic volcanics, 2: Cretaneous
intermediate volcanics, 3: Jurassic granite, 4: Jurassic foliated granite, 5: Precambrian granitic gneiss
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Fig. 2. Harker's variation diagram of granitoids in the Younggwang-Kimje area.
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Flg. 3. Triangular diagram of normative quartz-orthoclase-
plagioclase for granitoids in the Younggwang-Kimje area.
Symbols are the same as in Fig. 2.
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Fg. 4. Triangular diagram of normative Ab-Or-An for grani-
toids in the Younggwang-Kimje area. Symbols are the same
as in Fig. 2.
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Table 2. Trace element concentrations of granitoids in the Younggwang-Kimje area.

Type Younggwang granite
YI YD Yl YT YT YN YT Y] Y] Y] YT YD YD Yl Y! YI Y] YJ
41 42 43 44 81 82 12 20 29 31-1 212 31-3 314 32 381 382 383 40
Ba (ppm) 989 944 882 972 1006 658 469 493 422 26 124 153 1083 806 845 680 257 767
Co 32 22 26 33 33 26 29 35 39 35 33 27 35 30 28 22 18 3l
Cr 5 4 5 3 3 4 5 4 3 3 3 2 3 4 5 4 6 28
Cu 3 3 3 3 3 3 3 2 2 2 2 2 3 4 3 2 14
Li 42 31 44 41 26 34 21 26 16 119 131 1M 31 39 26 27 41 34
Nb 7 8§ 11 1m 13 16 9 12 23 22 20 9 10 8 8 n 17
Ni 7 5 9 4 4 5 6 7 5 5 5 4 6 4 7 711 20
Sc 2 2 2 2 2 2 3 2 2 2 2 2 1 2 3 3 4 12
Sr 436 378 449 242 294 135 130 164 & 67 TO 78 210 320 345 356 150 159
\% 20 14 19 8 5 7 g 10 3 2 2 [ 3 10 18 17 23 3
Y 8 7 g 10 8 g8 10 8 13 11 8 8 6 g 10 9 13 26
Zn 60 41 54 22 36 30 43 27 26 27 26 26 23 30 42 55 &7 57
Zr 23 18 18 54 52 37 39 29 35 37 34 37 51 52 17 15 20 9
Rb 141 171 138 168 16 210 197 228 205 364 356 360 171 145 199 167 170 201
Table 2. Continued.
Type Kochang foliated granite
YI Yl YY) YT YI YT YD Y] Y] Y] Y] Y] YI YI Y] Y] Y] Y]
41 73-1 76 87 90 93 941 942 95 98 99 100 101-1101-2 103 108 109 110
Ba {ppm) 549 700 627 656 430 627 597 457 534 525 583 541 707 605 554 558 525 456
Co 29 40 33 37 26 22 33 23 25 30 22 27 30 25 23 33 27 0
Cr 10 5 139 7 5 g 13 8 5 5 10 8 9 5 5 10 5 6
Cu 4 3 25 5 4 2 3 4 5 5 4 3 4 3 3 4 2 3
Li 39 37 32 29 38 0 54 55 29 3 67 90 41 36 56 40 38 33
Nb 10 9 21 1w 13 14 18 20 2 2 25 20 16 10 16 20 16 12
Ni 12 6 68 8 8 7 8 9 8 7 10 10 7 8 7 7 8 6
Sc 5 313 4 8 3 5 3 6 7 3 5 4 2 3 4 3 2
Sr 388 325 176 125 133 290 205 195 135 134 164 167 221 227 140 166 171 132
\' 42 17 85 9 9 11 8 220 21 14 19 1% 15 8 9 15 11 6
Y 17 8 17 3 29 8 13 15 35 19 21 17 12 6 10 16 8 5
Zn 58 50 100 25 50 4 54 63 39 54 W 62 52 35 38 57 46 33
Zr 21 18 7 6 29 38 49 64 34 33 31 32 60 31 55 51 39 37
Rb 136 180 195 212 216 253 254 245 192 181 297 283 243 221 330 261 251 236
# Bu %] oMb wolx] sh=r), o t¥ NaO+K,08 #sh= Fig. 99}, whzate)
ofiz, Brda 5(1995, 1996kl =g FHals FEH B4 L w&SA ACFFEE Fig. 10

A7 FRA ekl ter @ADL Eu
2] ool kit Asl H A3 2 Ao
ol el METE WP Ferld Boola
71 SRR Eu 3¢ olyol A9 gain fA1%
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Table 2. Continued
Type Kochang foliated granite Chengup foliated granite
YI Yl Y] Y} OYYI YT Y} Y} Y] Y] YI Y] YD Y] Y] YI Y] Y]
1L 112125 127-2128-1128-2128-3 133 135 139-1 141 143 148 156 157-1 1572 157-4 158-1
Ba (ppm) 94 286 112 838 355 349 508 114 624 355 687 791 649 S04 794 848 1052 757
Co 47 27 28 27 31 35 24 30 22 28 26 27 27 31 28 27 22 2%
Cr 5 5 220 5 5 4 3 9 8 6 6 6 1 K 7 9 7
Cu 3 2 KR 4 2 2 4 8 3 3 5 4 3 5 4 5 G 5
Li 51 41 8 39 17 24 48 30 46 35 3 40 30 45 45 42 51 T
Nb 1212 8§ 11 1w 1w 11 M4 18 17 9 8 9 10 8 9 10 9
Ni 9 6 4 15 6 6 5 5 8 7 10 10 9 33 g 1 11 10
Sc 3 2 2 8 2 3 4 4 4 2 4 4 4 4 4 4 4 4
Sr 230 95 24 615 112 190 80 47 177 119 681 684 626 673 672 719 677 675
v 16 6 3 57 8 8 9 4 16 9 37 42 39 M 44 46 49 44
Y 17 8 7 17 8 6 g8 23 10 12 8 8 8 10 8 8 11 8
Zn 32 036 29 76 37 37 49 34 46 80 68 70 6% 69 73 76 79 74
Zr 18 33 40 14 36 40 34 24 49 48 9 g 16 10 g ¢ 17 10
Rb 93 277 138 139 158 151 162 240 248 324 105 74 72 101 106 110 121 109
Table 2. Continued
Type Cheongup foliated granite Kimje granite
YI Yl Y] Y] Y] Y] Y] YIO¥Y>I Yl Yl Yl YT Y] Y] Y] YY) Y
158-3 160-1 160-3 161-2 165-1 166-1 171 173 174-1 1742 1754 176-1 176-2 177 179-1 179-2 180-1 182
Ba (ppm) 797 848 959 979 983 918 787 597 1144 646 576 826 734 612 1309 876 891 1132
Co 29 24 22 27 27 36 20 37 32 2 39 23 30 32 32 27 27 32
Cr 6 6 6 6 6 6 5 5 8 4 5 5 4 14 5 5 5 10
Cu 4 6 6 5 5 3 3 4 9 3 3 6 4 6 3 3 3 5
Li 87 53 70 W 69 46 32 21 32 15 42 30 14 39 46 58 56 38
Nb 8 9 10 8 9 9 8 10 1 7 7 9 6 12 10 111 10
Ni 11 9 16 11 1N 9 10 7 1l 6 8 9 7 13 7 9 9 11
Sc 4 4 4 4 4 3 3 3 4 2 2 3 2 6 2 2 2 4
Sr 662 707 683 740 744 394 307 382 652 318 318 482 464 562 510 471 465 371
v 44 46 45 43 43 10 10 19 61 16 6 27 21 54 21 22 2 51
Y g8 10 10 3 8 8 7 4 10 5 4 8 5 12 712 & 10
Zn 70 M 73 73 74 55 47 56 93 26 64 35 35 79 68 68 65 70
Zr 9 12 9 9 9 30 30 14 14 36 3 8 9 22 3 19 28 22
Rb 14 111 150 112 106 159 138 152 102 234 221 159 200 140 176 176 236 18l
5 50| % HE FRNAYANE YF AARQGHA ] wgd p
= glon, SR 2YFLeusrltboia] B8
YA olsel h3 AUAAZA} & 2 BFDEAN sHESS RRhes vigo) u
A9 asiety B4 $A9 Fae SR 0 2E Isekont, 444 el wael s
o3 7k, 2epgon wess|E $)

L & AF7A9e) $Exshe e BEEMT
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Table 2. Continued
Type Kimje granite
YJ YI Y! YI Y Y3 Y3 Y} Y] Y) b ¥) Y]
1822 183-1 183-3 183-4 184-1 184-2 186-1 186-2 187-1 187-2 189-1 190 191
Ba (ppm) 861 802 845 930 845 768 714 925 745 847 949 998 847
Co 34 34 25 30 29 25 29 29 31 35 24 26 25
Cr 6 5 5 11 4 4 7 6 8 6 4 6 5
Cu 3 3 3 13 2 3 7 3 6 4 4 3 6
Li 47 43 45 61 40 43 44 30 49 17 43 17 35
Nb 10 11 11 11 12 11 14 10 14 9 11 9 11
Ni 8 8 9 11 7 9 9 19 1 7 9 10 8
Sc 2 2 2 5 2 2 4 3 4 3 2 2 3
Sr 398 404 408 668 365 355 551 496 334 434 409 45?2 362
A% 21 20 20 56 13 14 49 21 48 23 17 15 25
Y 7 10 7 13 11 11 15 13 14 4 11 8 13
Zn 50 560 43 73 58 58 79 50 78 59 59 63 71
Zr 38 35 29 17 28 26 17 14 18 21 26 20 19
Rb 229 126 128 101 213 206 152 183 154 148 198 116 108
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Fig. 6. Variation diagram of trace elements with silica contents for granitoids in the Younggwang-Kimje area. Symbols are
the same as in Fig. 2.
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Fig. 6. Continued.

Ag. 7. Triangular diagram of Rb-Ba-8r for granitoids in the
Younggwang-Kimje area. Symbols are the same as in Fig. 2.
A: Dionite, B: Granodiorite and diorite, C: Anomalous
granite, D: Normal granite, E: Strongly differentiated granite
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Table 3. Rare earth elements data of granitoids in the Younggwang-Kimje area.

Sample

No. La Ce Pr Nd Sm Eu Gd Dy Ho Er Yb Lu
Y] ppm 444 8683 968 312 461 096 306 167 027 059 053 008
4-1 C.N 134.5 10064 793 49.5 227 12.5 11.1 4.9 3.6 26 2.4 22
Young Yi ppm 153 3005 33% 109 277 026 306 362 07 216 231 035
g;‘;‘;i 31-1 CN 464 347 277 173 136 34 111 106 92 96 105 102
£ Y] ppm 413 8126 9.1 204 443 085 327 18 03 073 063 0.1
38-1 CN 1252 939 746 467 218 11 119 55 39 32 29 29
Y3 ppm 506 10123 1112 353 524 072 357 19 027 051 04 0.06
93 CN 1533 117 912 56 258 94 13 56 36 22 18 1.7
g‘l’if[‘:;g Y1 ppm 766 15539 1709 539 7.6 085 469 239 038 078 077 0.2
sranite 101-1  CN 2321 1796 1401 856 374 1 17 7 5 35 a5 34
¥) ppm 31 6881 822 281 516 009 387 193 03 076 068 0.1l
125 CN 939 795 674 446 254 12 141 56 39 34 31 3.2
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Table 3. Continued.

Saﬁgle La C P Nd Sm Eu Gd Dy Ho E Yb Lu
fCTF(:"g“P v1 ppm 381 7837 924 309 452 127 323 183 03 064 054 009
ohiafe:
granie 101 CN 1155 906 757 49 223 165 118 54 39 29 25 26
YJ ppm 504 10043 1128 382 568 143 392 204 031 062 053 007
1741 CN 1527 1161 925 606 28 186 142 6 41 27 24 2
Kimje Yl ppm 367 77 871 30 476 118 347 222 036 084 077 01l
granite 177 CN 1112 8 714 476 234 153 126 65 47 38 35 32
Y] ppm 381 7591 849 282 465 096 348 225 035 082 078 0.1l
1792  CN 1152 878 696 448 229 125 127 66 46 37 35 32
C.N.; Nomalized values by Nakamura (1974).
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1 Ag. 9. Diagram of Na;O+K,0 (wt.%) vs. Si0, (Wi.%) for
L ] granitoids in the Younggwang-Kimje area. Symbols are the
{ - same as in Fig. 2.
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Ag. 8. Chondrite normalized REE patterns of granitoids in the
Younggwang-Kimje arca (Normalized values by Nakamura,
1974).
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Fg. 10. ACF diagram for the Younggwang-Kimje area.
Symbols are the same as in Fig. 2. A: AL O3-Na,O-K;0, C:
Ca0, F: FeO+MgO
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Fig. 11. Plot of Na;O vs. K;O in the Younggwang-Kimje
granitoids. Symbols are the same as in Fig. 2.
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Ag. 12. Discriminant diagrams of granitoids in the Young-
gwang-Kimje area. Symbols are the same as in Fig. 2. syn-
collisional (syn-COLG), volcanic arc (VAG), within plate
(WPG), and oceanic ridge (ORG) granite (Pearce, [984).
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