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Petrogeochemistry of Granitic Rocks Distributed
in the Geumsan District, Korea

Ho-Ill Chin*, Kyoung-Won Min**, Hyo-Taek Chon* and Young-Seog Park***

ABSTRACT: The Mesozoic Geumsan granitic rocks of various composition are distributed in the Geumsan district, the
central part of the Ogcheon Fold Belt. About 40 ore deposits of CaF; £ Aut Agt Cut Pbx Zn are widely distributed
in this district and are believed to be genetically related to the granitic rocks. Based on their petrography and geochemistry,
the granitic rocks in this district can be classified into two groups ; the Group I(equigranular leucocratic granite, po-
rphyritic biotite granite, porphyritic pink-feldspar granite, seriate leucocratic granite) and the Group Il(seriate pink-
feldspar granite, equigranular alkali-feldspar granite, equigranular pink-feldspar granite, miarolitic pink-feldspar granite,
equigranular biotite granite). Interpreted from their isotopic dating data and geochemical characteristics, the Group I
and the Group II are inferred to be emplaced during the Jurassic(~184Ma), and the Cretaceous to the early Tertiary
period(~59Ma), respectively. Both Group I and Group II generally belong to magnetite-series granitoids. The Cretaceous
granitic rocks of Group II are more highly evolved than those of the Jurassic Group I. The Rb-Sr variation diagram
suggests that the granitic rocks of the Jurassic Group I and of the Cretaceous Group II be evolved mainly during the
processes of fractional crystallization and partial melting, respectively.
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R : Fluorite
X : CaF,+Au+Ag+Base metals
x : Aut-Ag+Base metals

[ Atlwim Mesozoic Granitic Rocks
Mesozoic Porphyritic Rocks [E55g  paleozsic Sedimentary Formation Group

=7 Mesowic Volcanic o Hypabyssal Rocks [777)  Unknown Aged Metasedimentary Formation Group

[ Mesozoic Sedimentary Formation Group Precambrian Metasedimentary Basement

Fig. 1. Simplified geologic map and mine locations of the
Geumsan district.
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Fig. 2. Sampling sites and granitic rock types of the Geumsan
district.
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Fig. 3. Modal abundances of quartz, plagioclase and pota-

ssium feldspar for the granitic rocks plotted for with TUGS
classification scheme.
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Fig. 4. Modal abundances of orthoclase, microcline and per-
thite for the granitic rocks. Symbols are same as in Fig. 3.
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Table 1. Major elements oxides(in wt. %) and trace elements analyses(in ppm) for the granitic rocks in the Geumsan district. Sampling

sites in parenthesis.

Equigranular leucocratic granite

) @ U ® © (10) (12) an a9 1)
Si0, 67.0 654 67.0 na 748 724 7.2 13.6 70.5 75.9
TiO, 0.69 0.74 0.75 0.25 0.09 0.38 0.30 0.24 0.50 0.04
ALO, 17.0 17.8 16.4 14.9 13.5 15.2 153 - 151 15.2 13.7
Fe, 05 2.03 1.74 147 0.51 0.36 0.83 0.54 0.59 1.17 0.28
FeO 1.76 2.64 2.70 1.27 0.44 1.52 1.48 L.17 2.14 047
MnO 0.03 0.05 0.05 0.02 0.03 0.02 0.02 0.02 0.04 0.02
MgO 133 1.67 1.48 0.36 0.12 0.53 0.41 035 0.85 0.05
Ca0 kX 442 4.15 1.53 1.62 175 1.65 1.73 2.82 0.47
Na,0 382 330 3.26 3.4 3.30 3.00 34 292 333 i
K, 0 2.50 2.38 2.65 4.19 413 373 3.67 373 3.9 5.06
P,0;s 0.21 0.24 0.22 0,09 0.09 0.13 0.09 0.08 0.16 0.04
F 560 570 580 79 - 600- 460 800 720 630 120
Cl(wt.%) 0.020 0.010 0.030 0.010 <0.010 0.010 0.010 0.020 0.010 <0.010
Rb 91.0 91.5 103.9 143.6 2119 1359 137.9 173.7 133.2 1794
Sr 653.5 7543 598.2 3451 1462 426.0 374.6 3325 451.6 54.0
Ba 6723 1020.8 7711 881.1 656.7 1062.3 925.9 735.8 619.6 19.7
Ce 3 95 90 82 45 110 96 83 65 15
Co 10 11 10 3 1 4 4 3 6 <1
Cr 130 130 53 91 88 75 60 68 77 87
Cs 3 4 3 1 4 4 3 5 4 1
Cu 4 12 11 5 2 2 3 54 9 6
Eu 13 1.6 1.6 1.0 04 1.3 1.0 1.0 1.2 <0.2
Hf 7 7 6 [ 3 7 6 5 6 3
La 39 53 50 49 Y 66 57 48 38 7
Li 9.2 20.7 24.1 187 10.5 25.9 29.2 364 51.6 31
Lu 0.12 0.15 0.12 0.08 0.10 0.08 0.08 0.16 0.13 0.43
Nd 30 39 33 24 15 41 X)] 29 26 7
Ni 38 42 23 29 27 25 21 21 24 26
Pb 6 <5 12 20 10 23 9 23 19 n
Se 6.1 5.9 57 2.8 2.2 4.0 34 29 41 2.6
Sm 47 6.4 6.3 4.8 36 6.7 5.6 5.0 4.7 2.0
Tb <0.5 <0.5 <05 <0.5 0.6 <05 <0.5 <05 <05 0.8
Th 13 1 12 14 11 21 13 16 14 6
U 20 22 3.2 <0.5 13 2.6 48 L9 53 2.5
\4 49 58 54 9 2 14 10 9 29 2
Y 6 11 11 4 5 5 5 8 10
Yb 0.8 0.9 1.0 0.6 0.7 0.7 0.7 12 1.1 32
Zn 33 91 90 63 29 63 65 75 71 14
M.S.* 0.30 0.11 1.48 0.10 0.05 0.11 0.10 0.09 0.16 0.07
*M.S.=Magnetic Susceptibility(X 107SI unit).
siet. oz Ay N5t 4449 JEo] R v o
FAE FAUE FEFAH R4 dew gt A9 ARu A% RS 24 B A5 e 24
TY FEEIGHEBC) ob ) Aol AL uk gl I R FRBAE A Aol7h glont, whA) FAFe
o 97 ofs] #% A3e AR FAW o) ket Aol FAQ skt $uael 97hx] ake sipobol
02 AR e PolhAHA F, 1994). o) Aol F EAEe] 2w g, o5 F AN 45 WAE
Fahe eRe F9AY Q42 vola oled, & obd wheAl vl glch $9 A4S $49 B4t ABE BE
AHoR S e A Al §os 4 RAAL UGS ¥R oA st ) e EFg 3),
gAY BE e B4 A AAA] AdFd ol SAAY NEsL o B A FHRT g FTHSE
on, AA RS 9o due ¥ A g AE ¥ & A HoiolE FYL, AR, v A A, $ER Soly]
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Table 4. continued.
Seriate . .
Porphyritic biotite granites Porphyritic pinkfeldspar granites  leucocratic Seriate pufkfeldspar
) granites
granites
® ©) (15) (18) 19 {amn (20) (2)
Si0, 70.2 1.7 73.5 7.8 70.5 71.0 743 74.0
TiO, 0.37 041 031 0.44 0.45 0.46 0.14 0.16
ALO; 15.5 15.3 15.0 - 147 15.5 153 14.2 13.8
Fe, 0, 1.24 1.09 0.74 1.22 129 1.06 0.84 0.73
FeO 1.28 1.36 117 1.42 1.71 1.60 1.04 133
MnO 0.05 0.04 0.02 0.04 0.04 0.04 0.05. 0.05
MgO 0.73 0.76 0.48 0.67 0.86 0.73 0.13 0.15
Ca0 2.1 27 1.4 1.90 2.49 2.73 0.13 0.15
Ca0 211 271 1.4 1.90 2.49 2.73 0.4 1.09
Na, 0 4.64 n 315 3.59 352 333 330 34
K,0 253 289 384 337 389 331 5.00 4.88
P,05 0.12 0.13 0.09 0.12 0.14 0.12 0.02 0.03
F 540 400 640 480 590 600 350 660
Cl(wt.%) <0.010 0.010 <0.010 0.020 <0.010 0.010 0.010 <0.010
Rb 1124 86.0 139.9 1224 78.4 121.6 162.6 165.0
Sr 360.7 513.0 367.5 494.4 395.6 462.6 878 122.8
Ba 8343 758.6 762.8 633.5 493.5 638.7 496.4 706.8
Ce 70 61 73 68 67 56 83 97
Co 6 5 4 5 6 5 2 2
Cr 120 71 85 110 110 80 95 98
Cs 3 5 5 3 6 2 1
Cu 2 5 5 9 10 8 7 3
Eu 1.0 1.0 1.1 1.1 1.1 1.0 1.2 13
Hf 5 5 5 5 6 5 8 8
La 39 33 42 39 39 KX] 59 54
Li 9.0 13.7 289 2.1 328 24.7 8.2 18.1
Lu 0.10 0.12 0.07 0.13 0.12 0.10 0.61 0.40
Nd 26 25 25 30 22 3 35
Ni 41 25 30 38 36 32 29 3
Pb <5 8 16 11 12 9 16 15
Se 33 32 2.3 37 40 37 53 53
Sm 45 44 43 45 45 37 79 6.6
Tb <05 <0.5 <0.5 <0.5 <0.5 <0.5 1.2 1.0
Th 14 10 13 16 12 12 22 20
U 37 2.1 2.1 24 2.3 33 3.6 34
\' 22 28 13 27 30 26 2 2
Y 6 7 4 5 6 6 14 16
Yb 0.8 0.8 0.4 0.8 0.8 0.7 44 30
Zn 36 63 59 63 62 88 45 47
M.S.* 0.24 345 1.52 3.58 4.05 0.13 1.78 1.74
*M.S.=Magnetic Susceptibility(X 107*SI unit).
W43} 2R dolislolE Sol £ BFZ et % 3349 92 FAsktHTable 1. ¥4 923 S0,
T, AR ag W R =Y ol 2335 R A2dr FeO, Fe,0;, Na.0 5 419 dae 4 F¥H g, ALO,
F3 K-AAE n A A R Hosto] EvL $-4] sl ck(Fig. 4) Ca0, TiO, KO 5 4} 42E XRF(X-Ray Fluorescence
Spectrometer), Ba, Sr 5 27§ ¥4:% ICP(Inductively Coupled
OtM K| 3} 8} Plasma Spectrophotometer), 2|2 Rb, Li 5 2/} d&e
QAHE 343333 = 4 (Atomic Absorption Spectrometer)E
2 QTS Yot FAEYA WS mRea o) 5 Asdd 23 o)de 425 bkl ACTLABS(Acti-
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Table 1. continued.
Equigranular alkali-feldspar granites Equigranular pink-feldspar  Miarolitic pink-feldspar Equigranular
granites granites biotite granites
@) 24 (25 (26) ] &) @) (28 13) (14
Si0, 7.1 712 77 78.1 7.9 713 76.1 75.3 714 7.7
TiO, 0.08 0.07 0.09 0.07 0.05 0.06 0.07 0.07 0.05 0.05
ALO, 12.6 12.8 13.2 13.0 12.7 13.1 133 13.3 127 12.6
Fe, 0, 0.79 0.73 0.85 0.71 0.29 0.70 0.95 0.75 0.41 0.39
FeO 0.45 0.48 0.61 0.58 0.51 0.42 0.45 0.77 0.74 0.76
MnO 0.03 0.04 0.04 0.03 0.01 0.04 0.02 0.04 0.04 0.04
MgO 0.03 0.04 0.05 0.07 0.02 0.03 0.05 0.03 0.02 0.02
Ca0 0.42 0.26 0.13 0.55 0.21 0.28 0.64 0.55 0.50 0.48
Na, 0 3.4 3.4 3.00 3.00 3.26 341 330 35 3.30 34
K;0 4.46 434 358 337 4.25 428 434 452 4.10 391
P,0;s 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
F 640 310 130 920 400 700 710 930 1700 1800
Cl(wt.%) 0.020 0.010 - 0.010 0.030 0.010 0.010 0.030 0.020 0.010 <0.010
Rb 186.5 175.9 1814 175.0 207.4 275 131.6 1428 278.2 279.9
Sr 173 214 243 298 17.3 15.1 22 145 113 11
Ba 89.3 80.1 109.2 1249 59.8 65.4 815 732 12.6 15.2
Ce 61 60 67 67 42 4 0 80 39 38
Co 2 <1 2 1 <1 <1 1 <1 2 <1
Cr 95 78 84 89 125 88 83 9 93 90
Cs 3 2 3 2 2 2 1 2 4 5
Cu 7 3 3 3 7 6 5 3 6 7
Eu 0.4 0.3 0.3 0.4 <0.2 <0.2 0.3 0.3 <02 <0.2
Hf 7 6 7 6 7 6 5 8 7 7
La 30 28 30 33 16 17 36 42 14 14
Li 9.6 10.8 44 59 13 9.1 38 44 27.8 39.3
Nd 27 25 31 26 18 20 36 32 16 20
Ni 30 24 22 22 27 30 26 A 29 30
Pb 16 24 14 10 2 19 13 15 2 30
Se 3.0 3.1 34 31 2.8 31 50 54 2.8 2.6
Sm 6.8 6.0 59 6.4 5.4 6.1 6.2 6.6 7.2 6.7
b 14 1.0 11 11 1.2 14 0.9 11 1.6 15
Th 26 21 23 pA] 28 29 15 17 35 35
U 4.0 33 4.0 3.0 3.6 32 1.7 30 6.1 14
\ 2 2 2 2 2 2 2 2 2 2
y 24 17 19 19 17 18 2 20 30 35
yB 58 45 48 4.8 42 48 ki 45 6.7 6.2
In 25 38 30 24 18 41 35 42 47 50
MS.* 2.18 0.51 0.81 1.59 0.35 123 0.69 1.61 1.161 234

*M.S.=Magnetic Susceptibility(X 107>SI unit).
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Fig. 6. Ternary diagram of normative quartz-orthoclase-pla-
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Fig. 7. Abundances of some major elements plotted against SiO, contents for the granitic rocks.
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Fig. 8. AFM diagram for the granitic rocks. Symbols are same
as in Fig. 7.(A=Na,01+K,0, F=FeO+0.9Fe,0;, M=Mg0)
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Fig. 9. Plot of(Na,0+K,0) versus SiO; for the granitic rocks.
Symbols are same as in Fig. 7.
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Fig. 10. Molar ALOs/(CaQ+Na,0+K;0) [A/CNK] versus
ALO,/(Na,0+K,0) [A/NK] diagram for the granitic rocks.
Symbols are same as in Fig. 7.
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Fig. 12. Trace element concentrations plotted against Si0, contents for the granitic rocks. Symbols are same as inFig. 7.
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Table 2. Rb-Sr whole rock isotopic data for the equigranular leucocratic granite and equigranular alkali-feldspar granite in the Geumsan

district. -

Rock Types Sample No. Rb(ppm) Sr(ppm) % Rb/* Sr ¥ Sr/% Sr
Equigranular 10 1359 426.0 0.835 0.720773+ 0.000202
leucocratic 12 137.9 374.6 0.963 0.720106+ 0.000099
granite 8 143.6 345.1 1.089 0.722195+ 0.000172

11 173.7 3325 1.367 0.720727+ 0.000095
9 2119 146.2 3797 0.729135+ 0.000202
21 1794 54.0 8715 0.742454+ 0.000070
Equigranular 26 175.0 29.8 1538 0.72894+ 0.00022
alkali-feldspar 25 1814 243 19.57 0.73389+ 0.00023
granite 24 175.9 214 21.55 0.73558+ 0.00029
23 186.5 173 28.27 0.73973+ 0.00056

*A normalized to * Sr/* Sr=8.37521(* Sr/® Sr=0.1194)
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Fig. 16. Isochron plots for the equigranular leucocratic gra-
nite and the equigranular alkali-feldspar granite in the
Geumsan district.
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Fig. 17. Q-mode cluster analysis using major element con-
tents of the granitic rocks. ELG; Equigranular leucocratic
granite, PBG; Porphyritic biotite granite, PPFG; Porphyritic
pink-feldspar granite, SLG; Seriate leucocratic granite, SPFG;
Seriate pink-feldspar granite, EAFG; Equigranular alkali-
feldspar granite, EPFG; Equigranular pink-feldspar granite,
MPFG; Miarolitic pink-feldspar granite, EBG; Equigranular
biotite granite.
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Fig. 19. Frequency distribution of magnetic susceptibility for
the granitic rocks.
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