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Abstract: In order to understand the processes involved in the petrogenesis and the differentiation of the primary
magma spectrum, a petrological and geochemical properties were investigated for the Chonju and the Sunchang foli-
ated granites, which are located in the southwestern part of the Okchon zone and extends up to the northwestern
boundary of the Ryongnam massif as two subparallel batholiths. Major element analyses show that the Chonju and
Sunchang foliated granites are classified petrologically into a weakly to strongly peraluminous or calc-alkaline, but
do not fit neatly into either of the I/S-type or magnetite/ilmenite-series classification schemes for granites, although
the I-type and magnetite-series characteristics seem to be predominant based on the major element chemistry. In nor-
mative compositions, the Chonju granite is petrographically evolved from granodiorite to granite, whereas the Sun-
chang granite is from granodiorite to quartz monzodiorite. It seems to suggest a difference of the magmatic evo-
lution processes such as crustal assimilation and/or fractional crystallization in magma. The REE patterns of both
batholiths show high similarity and strongly fractionated REE distributions which show high (Ce/Yb)y ratios and lit-
tle or no Eu anomalies. These REE patterns correspond broadly to those seen in the pre-Cretaceous granitoids of
Korea. Apparently, the evidences obtained from the bulk compositions strongly suggest that the two foliated gran-
itoids were formed by partial meltings of a relatively restricted and similar, may be common, source material which
contains a continental crust component having an igneous composition, and have undergone a similar magmatic dif-
ferentiation processes. ' )
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Table 1. Chemical analyses and their C..LP.W norm of the Chonju and Sunchang foliated granites.

Chonju  Foliated  Granite
CF-1 CF-2 CF-3 CF-4 CF-5 CF-6 CF-7 CF-8 CF-9 CF-10
Major element (wt.%)
SiO, 67.75 67.90 68.00 68.30 72.92 71.84 71.52 72.05 69.33 69.42
TiO, 0.45 0.44 0.47 0.43 0.37 0.30 0.29 0.29 0.36 0.29
ALO;, 16.95 17.72 17.15 1591 14.79 14.82 14.63 15.70 15.45 15.55
FeO(t) 2.64 2.66 2.81 2.45 2.04 1.72 1.74 1.65 1.97 1.62
MgO 1.80 1.77 1.72 1.64 0.91 0.92 0.85 0.78 0.94 0.78
MnO 0.04 0.03 0.04 0.04 0.04 0.03 0.03 0.03 0.04 0.03
Ca0 3.45 2.94 332 3.63 233 0.93 0.99 231 243 2.47
Na,0 3.89 3.68 3.69 3.66 352 3.36 3.29 3.79 3.68 3.88
K,0 2.98 321 2.79 3.24 3.32 4.82 5.21 391 4.06 3.95
P,0; 0.11 0.10 0.12 0.11 0.10 0.09 0.14 0.07 0.09 0.07
Total 100.06  100.46  100.10 99.41  100.33 98.83 98.69  100.57 98.33 98.05
FeO 1.40 1.27 1.13 1.55 0.93 0.92 0.95 0.70 0.84 0.76
Fe,0, 1.39 1.54 1.86 1.00 1.23 0.90 < 0.89 1.06 1.24 0.96
CLPW norm
Q 23.64 25.38 26.53 24.10 33.61 30.51 29.21 29.17 28.13 2541
C 131 3.09 2.30 0.07 1.41 2.60 2.12 122 042 0.58
Or 17.58 18.97 16.50 19.14 19.62 28.47 30.77 23.12 21.86 2333
- Ab 3291 31.16 31.18 30.95 29.78 28.46 27.84 3203 31.84 3282
An 16.43 13.90 15.72 17.25 10.91 4.00 3.99 10.96 1.58 11.79
Trace element (ppm) ‘
Ba 771.0 188.0 802.0 910.0 560.0 1065.0 532.0 851.0 835.0 880.0
Rb 87.6 102.6 94.0 91.3 163.9 183.6 191.5 130.1 155.4 138.4
Sr 530.3 558.7 553.2 5123 302.2 3413 2844 4075 388.6 428.1
Rare earth element (ppm)
Lu 0.50 0.43 0.51 0.20 0.47 0.46 0.55 0.49 0.44 0.39
Yb 0.73 0.70 0.91 0.57 0.81 0.72 1.18 0.57 0.84 0.60
Tm 0.10 0.10 0.09 0.09 0.12 0.10 0.16 0.09 0.11 0.08
Er 0.87 0.87 0.87 0.81 0.94 0.84 1.30 0.70 0.97 0.65
Ho 0.31 031 0.30 0.30 0.33 0.30 0.45 0.25 0.33 0.22
Tb 031 0.27 0.29 0.29 0.35 0.33 1.47 0.26 0.36 0.22
Gd 251 242 2.44 223 2.76 2.58 3.10 2.18 248 1.80
Eu 0.96 0.90 0.82 0.95 0.69 059 0.52 0.70 0.78 0.64
Sm 341 343 3.19 3.15 4.11 3.70 3.78 342 3.24 251
Nd 23.41 23.89 22.30 20.68 20.21 23.89 21.40 22.11 18.41 16.75
Pr 6.73 6.90 7.84 6.69 6.37 6.91 6.13 6.38 521 4.90
Ce 66.51 70.27 64.58 58.78 58.29 67.79 58.47 63.38 47.88 47.26
La 36.31 38.98 34.45 31.27 28.00 34.59 29.84 33.74 25.36 25.79
ZREE 151.00 156.96 147.14 133.74 133.01 151.28 141.32 141.09 115.88 108.18
(Ce/Yb)y 23.65 25.88 18.33 26.65 18.59 24.29 12.79 28.74 14.66 20.33
(Eu/Eu*)y 0.95 0.90 0.87 1.05 0.62 0.56 0.45 0.77 0.81 0.88
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Table 1. Continued

a7 -

o104 - BAIY

Sunchang Foliated Granite

SF-1 SF2 SF3 SF4 SF5 SF6 SF7 SF8 SF9 SF-10 SF-11 SF-12 SF-13
Major element (wt.%)
Sio, 69.09 6852 69.77 6570 6951 6841 6725 6944 6563 6771 67.63 7080 70.09
TiO, 037 046 032 051 035 037 055 035 063 039 042 035 031
ALO, 1572 1659 16.68 1737 1650 1713 16.79 16.77 1650 16.05 1599 1427 1593
FeO(t) 228 291 218 305 252 282 298 220 38 260 242 191 202
MgO 102 111 095 134 110 126 136 075 165 119 1.02 066 0.83
MnO 006 008 005 006 004 005 006 003 006 005 004 003 005
Ca0 274 344 298 327 238 342 335 219 453 299 288 137 293
Na,0 341 368 349 379 349 - 339 349 298 342 399 326 202 388
K,0 409 386 387 3.00 352 364 322 515 247 330 467 740 387
P,0; 010 011 008 014 010 011 015 010 015 011 010 013 007
total 98.89 100.77 100.38 9820 99.50 100.60 99.18 9996 9890 9838 9842 9892 99.98
FeO 083 087 067 123 085 099 149 087 308 176 028 039 089
Fe,0, 162 226 168 202 185 203 165 147 08 094 237 168 126
CIPW norm
Q 2650 23.63 27.09 2357 2928 2587 2559 2687 2272 2314 2329 2718 2532
C 094 037 152 228 286 1.66 183 255 032 074 058 0.76 0.20
Or 2417 2281 2287 1773 2080 2151 1903 3043 1460 1950 27.60° 43.73 22.87
Ab 2885 31.14 2953 32.07 2953 2868 2953 2521 2894 3376 2758 1709 3283
An 12.94 1635 1426 1531 11.15 1625 15.64 10.21 2149 1411 13.63 595 14.08
Trace element (ppm)
Ba 1025.0 953.0 1007.0 779.0 - 943.0 8150 433.0 1807.0 7250 598.0 1087.0 1915.0 996.0
Rb 1224 1141 1126 111.7 1058 1235 1542 1415 845 1071 1386 156.7 138.1
Sr 460.6 4582 589.6 5445 493.4 5352 3904 507.1 510.8 530.5 4226 490.1 349.2
Rare earth element (ppm)
Lu - - 0.03 - - - 0.23 - 0.05 0.03 - - -
Yb 069 054 054 1.07 077 076 1.02 078 097 086 0.67 1.79  0.64
Tm 0.10 0.08 005 015 0.10 010 015 012 0.15 013 010 026 0.09
Er 075 060 068 126 08 077 117 100 116 102 082 213 0.69
Ho 027 027 022 044 030 028 044 038 042 036 031 077 024
Tb 022 028 019 045 027 024 030 040 042 033 033 079 026
Gd 1.94 247 173 368 241 201 394 371 3.62 256 284 714 2.05
Eu 063 093 0.63 120 075 0.69 1.22 1.15 1.15 0.88 1.00 194  0.72
Sm 346 361 216 478 333 269 504 547 469 305 374 1109 265
Nd 1905 2513 1243 2868 2265 1616 2556 3232 27.60 1347 2157 7365 1522
Pr 606 730 335 775 648 479 653 852 749 344 587 2061 4.16
Ce 49.18 7357 2797 7367 6220 4557 5725 8111 7131 27.06 54.00 197.62 37.44
La 20.71 38.65 16.64 37.76 34.54 2464 27.02 4136 3603 1416 27.69 104.61 19.35
ZREE 111.90 16035 73.45 174.19 14293 10637 141.94 18627 16745 77.80 127.80 44233 90.92
(Ce/Yb)y 1850 3513 1336 1777 20.86 1548 1448 26.82 1898 812 20.82 2806 15.10
(Eu/Eu*)y 072 091 097 08 080 090 081 074 082 097 090 063 091
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Fig. 2. Harker diagrams for the Chonju and Sunchang foliated granites. open circle: Chonju foliated granite, filled circle:

Sunchang foliated granite.
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Fig. 3. Normative Q-Or-Pl (a) and An-Or-Ab (b) ternary
variation diagram for the Chonju and Sunchang foliated
granites. Symbols as in Fig. 2.
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Fig. 5. Log alkalinity ratios vs. silica diagram for the Chon-
ju and Sunchang foliated granites. Classified according to

Fig. 4. Shand index histogram for the Chonju and Sun-
guidelines of Wright (1969). Symbols as in Fig. 2.

chang foliated granites.
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Fig. 6. ACF diagram for the Chonju and Sunchang foli-
ated granites. The boundary of I/S-type granites are after
Chappell and White (1974). Symbols as in Fig. 2.
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che] Akl BrAslel SULRE AR
o HREAAZ R 2 ERAEL2A
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Fig. 7. Na,0 vs. K,0O diagram for the Chonju and Sun-
chang foliated granites. Symbols as in Fig. 2.

ACF At7Ztiol| ciakebAle] st Zas =A%
ZAa 5 287} plagioclase-homblend A 441 717k
oluf 1 ol EAEE BAE o] ZAy 3}
ZJerASo] 25 Liypeel 1L Mol Zrh(Fig. 6).
o] thA] Na,0-KO0#A = (Fig. 7)olA=E 2F I-
type 2 BiEo] o ¥HANE A ST Jutk
e} &= vhE [/S-type 57154 normative Corun-
dumell A} = A3ebA|7} 0.07~3.09(1.51+1.00), <%}
A7} 0.20~2.86(1.28+0.90), atomic K/(K+Na)ell4] =
A2 A7} 046~0.64(0.53+0.15), 2=4FA7}F 045~
0.80(0.56=0. 09)_3 ACF Aw_}gu} Na,0-K, 037 =
ohe 2] R S-type2 2 7% 1 (Table 2), mo-
lar A/(CNK)OHK-] = I-type(<1.1)2} S-type(>1.1)0-Z <}
$)E AL volt 5 2F/1%el Wt A2 e
ZA3E vy} g3 Ish1hara(1975) o] 23] A A=

AetEe] R E 2A] ACRAEE ) 744 S5 APAA/E R 741054 712l )Aske] ZAlat
& ek ISuypes] £F712024 /M3 KA AT RFARY, AFMAE BAgel 011604
Table 2. Other parameters for the classification scheme of I/S-type and magnetite/ilmenite-series granites
Norm. C Atomic Atomic Magnetic
% K/(K+Na) Fe"/(Fe”+Fe™) susceptibility
Chonju range 3.09~0.07 0.64~0.46 0.60~0.37 0.11~0.20
Xto 1.51+1.00 0.53+£0.15 0.51+0.07 0.14+0.03
Sunchang range 2.86~0.20 0.80~0.45 0.88~0.20 0.11~3.93
Xto 1.284+0.90 0.561+0.09 0.60+0.18 0.96+1.31
S-type >1.00 >0.50
Manetite >0.33 >0.30
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Fig. 8. Scatter diagrams of trace elements vs. silica for
the Chonju and Sunchang foliated granites. Symbols as
in Fig. 2.
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Fig. 9. Rb-Sr-Ba (a) and K/100-Rb-Sr ternary variation di-
agram showing average compositions of the granitoids. The
arrow represents differentiation trend. Symbols as in Fig. 2.
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Fig. 10. Rb vs. SiO, diagram for the Chonju and Sun-

chang foliated granites. Classified according to guidelines
of Pearce et al. (1984). Symbols as in Fig. 2.
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Fig. 11. Variations in XREE(a), (Ce/Yb)cn(b), and (Eu/
Eu*)cn(c) with SiO, for the Chonju and Sunchang foliated
granites, The dotted areas are of Cretaceous granitoids.
Symbols as in Fig. 2.
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Fig. 12. Chondrite-normalized REE patterns for the Chonju (a) and Sunchang (b) foliated granites. Normalization values

are those recommended by Nakamura (1973).
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