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Geochemical studies on the granitoids in the Sunchang, Namwon and

Daegang areas of the southwestern Yeongnam Massif

Kyong—-Han Son

Graeduate School of Education
Lukyvong National University

Abstract

In order to understand the genesis and tectonic-environment Daegang, Sunchang
and Namwon granites distributed along the boundary ~between the Yeongnam
massif and Okcheon metamorphic belts, petrography and geochemistry of them
were compared with the reported data including their geologic ages. Based on
modal analysis from 37 samples, the Daegang granite is plotted within the alkalic
granite field, whereas the Sunchang and Namwon granites are plotted over the
indicate from monzo granite to granodiorite fields.

Major element compositions plotted on TAS diagram show most of the samples
of three granites belong to sub-alkali field. Triangular AFM diagram reveals that
Daegang granite has a differentiation «pattern different from Sunchang and Nawon granites.
On the triangular ACF diagram most of the Sunchang and -Namwon granites are plotted
within the I-type field. However, Daegang granite has: A-type affinity as reported by Kim
et al.(1988) suggesting different- teetonic environment Sunchang and Namwon granites. In
Harker diagram, Sunchang and Namwon granites show tendency of decreasing
major element abundances with increasing SiO. except for NaO and KO, but
Daegang granite shows contrasting variation trends for many major elements, such as MgO,
Ca0, KO, P-Os and so on. It means that Daegang granite has different origin magma as
compared with Sunchang and Namwon granites.

C1 chondrite normalized REE patterns show that LREE are enriched much more
than HREE[(La/Yb)x - Daegang granite(7.2~69), Sunchang granite(7.7~49.4),
Namwon granite(15~64.2)] and abundances of HREE are relatively low. The three
granites parallel patterns internally, but they cross each other. Daegang granite shows
strong Eu(-) anomaly, but Sunchang and Namwon granites have weak FEu(-) anomalies.

Suggesting that Daegang granite experienced fractionation of plagioclase and

_Vi_



Sunchang and Namwon granites did not experienced such plagioclase fractionation.

On the Y-Nb and Rb/(Y+Nb) tectonic discrimination diagrams, Daegang granite
1s plotted the field of within—-plate granite and Sunchang and Nawon granites are
plotted on the field of volcanic-arc granite, suggesting that the Sunchang and
Namwon granites are related to orogenic process but Daegang granite bears no
relation to orogeny.

Geochemistry indicates that Daegang granite was created under the within—plate
geotectonics environment, independent from any orogenic activities, where tensional
stress was prevailed. Sunchang and Namwon granites have generally similar geochemical
characteristics, but there variation tendency of REE distribution tendency and slight
differences in major and trace element - variations-indicate that they have different origins

magma or they have experienced different differentiation process.
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Fig. 1. Geologic map and sample locations of the study area modified
from Park(1966), Hong et al.(1966), Son and Kim(1966), Kim et
al.(1984), Kim and Lee(1984), Hong and Hwang(1984).
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Table 1. Data of the Rb—Sr, Ar-Ar, K-Ar, U-Pb and CHIME ages of
the granitoids in study area
Rock . . Geologic
Area or Rock type Age*(Ma) Initial ratio ) Reference
name period
Southwestern Rb-Sr WR 228+5 Ma Triassic | Choo and Kim(1986)
part of Namwon
Daegang Dundog-ri CHIME monazite 178+2 Ma Jurassic | Cho et al.(1999)
. Dunnam-myon CHIME zircon 183.4%+3.4 Ma Jurassic | Cho and Susuki (1999)
granite
Southwestern U-Pb zircon 21248 Ma Triassic | Kim and Turek(1995)
part of Namwon SHRIVP U-Pb zircon 219.6£1.9 Ma Triassic | Cho et al.(2003)
Vicinity of Osu K-Ar biotite 159 Ma Jurassic | Kim(1971)
Western of part K-Ar hornblende 198.74+9.9 Ma | Jurassic | Kim and Lee(1988)
Jangsu
Western part Ar/Ar muscovite 179.2+0.5 Ma Jurassic | Kim(1986)
of Jangsu Ar/Ar botite 179.2+0.9 Ma Jurassic | Kim(1986)
Northeastern Rb-Sr WR 22245 Ma Triassic. | choo and Kim(1986)
Sunchang part of Damyang 0.7168%0.0002 \ ¢
, Vicinity of Sunchang | Rb=Sr WR 178+16 Ma UASSICH Na et al.(1997)
granite 0.7163
Vicinity of Osu Rb-Sr biotite 16211 Ma Juraksis Cheong et al.(2005)
0.7143£0.0012
Vicinity tooman-—ri CHIME monazite 179£2.0 Ma Jurassic | Cho et al.(1999)
Osu-myon
Vicinity of Sunchang U-Pbzircon 183£8 Ma Jurassic | Kim and Turek(1995)
Vicinity of Osu U-Pb sphen 174.9+1.9 Ma Jurassic | Sagong et al.(2005)
N hornbletid K-Ar hornblende 20310 Ma Jurassic | Kim and Lee(1988)
bi?)rtrilt\zonrar?oziofirtle U-Ph.zircon 176%£2.8 Ma Jurassic | Kim and Turek(1995)
& U-Pb sphene 183.1+1.6 Ma Jurassic | Sagong et al.(2005)
Namwon porphyritic Ar-Ar hornblend 190.5+1.5 Ma Jurassic | Kim(1986)
granite CHIME monazite 181+6Ma Jurassic | Cho et al.(1999)
Namwon
Fanite Rb-Sr WR 211£3 Ma Triassic | Choo and Kim(1986)
£ Namwon biotite 0.7186%0.0004
granite Rb-Sr biotite 154~170 Ma Jurassic | Na et al.(1994)
CHIME monazite 180+3 Ma Jurassic | Cho et al.(1999)
N ¢ . Rb-Sr biotite 152~168 Ma Jurassic Na et al.(1994)
:Elt\zon Wo nea Rb-Sr muscovite 161~171 Ma Jurassic | Na et al.(1994)
£ CHIME monazite 180+10 Ma Jurassic | Cho et al.(1999)
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A

Alkali feldspar Plagioclase

Fig. 2. QAP diagram of-the granitoids in study area. Daegang
granites: solid diamonds, Sunchang granites: solid circles,
Namwon granites: solid triangles.
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Fig. 3. Photographs of the Daegang granites in study area.
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Fig. 4. Phothomicrographs of the Daegang granites in study area.

(@),(c): Phothomicrographs showing mesoperthite and sub-grain
quartz. (e): Phothomicrographs showing foliation. Qtz: quartz,
Per: Perthite, Bt: biotite, Ep: epidote. (a,c,e), open nicols; (b,d,f),
cross nicols.
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Fig. 5. Photographs of the Sunchang granites in study area.
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Fig. 6. Photomicrographs of the Sunchang granites in study (©:
Photomicrographs  showing foliation. (e): Photomicrographs poikilitic
texture. (g): Photomicrographs showing sub—grain quartz. Qtz:

quartz, Pl: plagioclase, Mic: microcline, Chl: chlorite, Apt:
apatite, Mus: muscovite, Bt: biotite, Ep: epidote, Sp: sphene
(a,c,e,g), open nicols; (b,d,f,h), cross nicols.
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Fig. 7. Photographs of the Namwon granites in study area.
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Fig. 8. Photomicrographs of the Namwon granites in study area.
(a): Photomicrographs showing myrmekite. (c): Pootomicrographs
poi-kilitic texture. (e): Photomicrographs showing quartz
crystal. Qtz: quartz, Pl: plagioclase, Myr: myrmekite, Per
Perthite, Bt: biotite. (a,c,e,g), open nicols; (b,d,f,h), cross nicols.
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Fig. 9. Total-alkali versus silica(TAS) diagram showing alkaline and

wn
(—

subalkaline granitoids in study area(after Irvine and Baragar,
1971). Dagang granite : solid diamonds(this study), open diamonds
(Hong et al., 1988); Sunchang granite : solid circles(this study),
open circles(Hong and Lee. 1989), open triangles(Nam and Cho,
1995), open squares(Na et al., 1997); Namwon granite : solide
triangles(this study), open triangles(Hong et al., 1988)
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Calc-Alkaline

Na.O+K.Q MgO

Fig. 10. ternary AFM diagram of the granitoids in study area.
A Na:0+K>0, F: FeO; M: MgO. Symbols are the

same as in Fig. 9.
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Table 2. Major element composition and CIPW norm of the granitoids
in the study area. (Wt%)

Name Sunchang granite
Sample SCG 4 SCG 7 SCG 9 SCG 10 SCG 11 SCG 12
Si0; 70.19 61.82 69.08 65.32 66.66 68.7
TiO- 0.46 0.68 0.42 0.58 0.54 0.34
ALO: 15.07 17.84 15.51 16.5 16.56 15.65
Fe203 2.62 4.88 3.02 3.9 3.63 2.83
MnO 0.04 0.09 0.04 0.06 0.05 0.06
MgO 0.87 2.09 0.98 1.35 1.21 1.19
Ca0O 3.29 5.59 2.88 378 3.79 2.73
Nax0O 3.4 3.86 3.64 3.3 3.68 3.55
K20 291 2.11 2.96 3.53 2.79 3.36
P20s 0.09 0.16 0.1 0.13 0.12 0.1
LOI 0.62 0.84 1.09 0.73 0.63 1.07
Total 99.55 99.96 99.72 99.17 99.65 99.56
CIPW norm(wt%)
Q 3151 17.14 29.63 23.2 25.22 28.26
Ab 29.04 32.91 31.19 28.33 31.41 30.46
An 15.97 253 13.9 18.28 18.29 13.16
Or 17.4 12.59 17.75 21.21 16.66 20.17
C 0.53 = 1.3 0.65 0.84 1.43
Di wo - 0.73 - - -
Di en - 0.63 - - - -
Hy en 2.2 4.64 2.48 3.43 3.05 3.02
Mt 0.13 0.3 0.13 0.2 0.16 0.2
He 2.56 4.72 2.97 3.82 3.55 2.74
Ap 0.2 0.35 0.22 0.29 0.26 0.22
Total 99.54 99.32 99.57 99.41 99.46 99.66
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Table 2. (continued)

Name Sunchang granite
Sample SCG 13 SCG 16 SCG 17 SCG 19 JGG 29 JGG 30
Si02 66.85 63.34 66.29 61.28 67.77 69.81
TiOo 0.51 0.42 0.55 0.36 0.46 0.32
ALO: 16.52 15.01 16.81 13.82 15.27 15.38
Fe20Os3 3.19 3.37 3.75 2.54 3.55 2.72
MnO 0.04 0.07 0.06 0.05 0.06 0.05
MgO 1.27 1.29 1.37 0.93 14 1.04
Ca0O 4.04 3.33 4.28 2.82 3.37 3.11
Na20 35 3.52 3.71 2.89 2.92 3.11
K-20 2.87 3.34 2.52 3.38 4 3.79
P20s 0.11 0.11 0.16 0.09 0.13 0.07
LOI 0.8 0.84 0.45 11.43 0.74 0.64
Total 99.69 94.63 99.97 99.58 99.66 100.03
CIPW norm(wt%)
Q 25.53 22.87 244 27.61 26.79 29.37
Ab 29.91 el 72 31.51 27.71 24.95 26.44
An 19.63 16.26 20.41 15.28 16.14 15.12
Or 17.16 21.06 14.98 22.68 23.92 22.55
C 0.53 > 0.52 0.52 0.27 0.64
Di wo - 0.28 T . - -
Di en - 0.24 = - - -
Hy en 3.21 3.19 3.44 2.64 3.54 2.62
Mt 0.13 0.24 0.2 0.19 0.2 0.16
He 3.13 3.42 3.63 2.75 3.45 2.62
Ap 0.24 0.26 0.35 0.22 0.29 0.15
Total 99.48 99.55 99.45 99.59 99.54 99.68
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Table 2. (continued)

Name Sunchang granite
Sample JGG 31 JGG 34 JGG 35 JGG 38 JGG 39 JGG 40
Si0; 67.85 71.32 68.69 64.67 66.42 69.43
TiO- 0.45 0.39 0.34 0.61 0.55 0.35
ALO2 15.66 14.92 15.43 16.84 16.05 15.45
FexO3 3.14 2.9 2.78 4.46 4.21 2.93
MnO 0.05 0.04 0.06 0.07 0.06 0.06
MgO 1.06 1.05 1.06 1.67 1.55 1.13
CaO 3.67 1.87 3.55 4.43 4.01 3.04
Na20 3.35 3.56 3.24 3.37 3.18 2.97
K20 2.82 3.24 3.29 2.87 3.01 4.12
P20s 0.1 0.04 0.07 0.18 0.13 0.07
LOI 1.18 0.87 0.97 0.79 0.45 0.52
Total 99.34 100.2 99.47 99.96 99.61 100.08
CIPW norm(wt%)
Q 28.93 32.98 28.68 22.76 26.06 285
Ab 28.85 30.29 21.8 28.72 27.1 25.21
An 17.96 9.11 17.47 21.11 19.3 14.75
Or 16.99 19.29 19.75 17.12 17.95 24.48
C 0.63 2.24 0.22 05 0.53 0.71
Di wo - = T > - -
Di en - - = - - -
Hy en 2.7 2.64 2.69 4.21 391 2.84
Mt 0.17 0.13 0.2 0.23 0.2 0.2
He 3.08 2.83 2.68 4.34 4.11 2.81
Ap 0.22 0.09 0.16 0.4 0.29 0.15
Total 99.54 99.61 99.66 99.39 99.45 99.65
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Table 2. (continued)

Name Daegang granite
Sample DGA1-2 DGA?2 DGA -3 DGA-4
Si02 73.18 75.17 76.24 71.72
TiOs 0.22 0.14 0.14 0.18
ALO2 13.38 12.79 12.26 12.79
Fex03 1.81 1.54 1.96 2.3
MnO 0.03 0.03 0.04 0.05
MgO 0.22 0.08 0.03 0.05
CaO 0.85 0.56 0.46 0.58
Na2O 3.7 3.92 3.99 4.36
K-0 5.14 4.95 4.79 5.04
P20s 0.04 0.02 0.01 0.01
LOI 0.53 0.25 0.36 0.43
Total 99.1 99.45 100.29 97.52
CIPW norm(wt%)
Q 30.4 32.45 34.08 27.58
Ab 31.72 33.4 33.75 37.96
An 4.04 2.66 1.36 0.42
Or 30.84 29.51 28.36 30.71
C 0.26 = = -
Di wo - 0.01 0.09 0.15
Di en - 0.01 0.08 0.13
Hy en 0.56 0.19 - -
Mt 0.1 0.1 0.13 0.17
He 1.77 1.48 1.87 2.25
Ap 0.09 0.04 0.02 0.02
Total 99.78 99.86 99.73 99.39
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Table 2. (continued)

Name Namwon granite
Sample NWG 1-2 NWG-4 NWG 5-2 scg 1
Si02 68.36 65.7 67.59 71.6
TiOz 0.32 0.35 0.39 0.27
ALO: 16.72 18.29 16.08 15.44
Fe2Os3 1.86 2.54 2.9 1.52
MnO 0.04 0.05 0.06 0.03
MgO 0.61 1.05 1.22 0.41
CaO 2.69 4.13 3.4 2.04
Na2O 4.26 4.49 3.37 4.13
K-20 3.65 2.7 3.56 3.55
P20s 0.07 0.08 0.08 0.08
LOI 0.6 0.46 0.4 0.46
Total 99.18 99.84 99.08 99.56
CIPW norm(wt%)
Q 23.48 19.19 25.82 29.51
Ab 36.52 38.18 28.87 35.23
An 13.13 20.16 16.63 9.75
Or 21.9 16.07 21.35 21.19
C 102 0.63 0.66 1.26
Di wo ~ 1 i -
Di en - = - -
Hy en 1.55 2.64 3.09 1.03
Mt 0.13 0.16 0.2 0.1
He 1.8 2.44 2.8 1.47
Ap 0.16 0.18 0.18 0.18
Total 99.68 99.65 99.61 99.73
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Table 3. Trace element and rare earth element(REE) abundance of
the granitoids in study area (ppm)

Name Sunchang granite

Sample SCG 4 SCG 7 SCG 9 SCG 10 SCG 11 SCG 12
Ba 580.7 709.1 652.2 835.4 910.3 657.6
Sr 255.9 430.3 305.9 264.9 304.9 280.5
Ga 15.66 14.8 15.51 15.71 16.4 11.47
Li 31.81 38.98 16.67 22.69 23.43 10.31
Sc 2.17 4.68 3.03 2.88 2.68 2.7
A% 23.8 61.15 37.03 34.66 30.69 33.54
7n 65.8 73.7 26.13 75.96 70.23 40.77
Zr 107.8 25.71 57.99 75.62 82.65 55.76
Cr 458 159 4.97 4.35 4.87 5.42
Co 68.02 32.97 31.3 21,27 63.57 83.41
Ni 1.58 3.66 2.08 1.95 1.81 1.99
Cu 1.8 3.93 2.68 4.05 3.76 1.25
Rb 78.33 53.71 49.61 75.96 106.85 75.28
Y 7.53 7.48 12.01 8.88 8.94 6.84
Nb 5.55 4,25 7.61 6.56 7.18 3.63
Cd 0.05 0.06 0.05 0.04 0.05 0.06
Sn 1.46 1.99 2.03 1.12 1.38 0.98
Sb 0.07 0.27 0.06 0.04 0.07 0.08
Cs 2.54 2.43 2.39 2.36 551 0.91
Hf 2.96 0.87 1.51 1.98 2.14 1.51
Ta 1.08 0.62 1528 0.95 1.2 0.98
Pb 21.15 19.04 18.84 16.49 17.11 17.52
Th 7.98 10.53 17.42 1419 11.74 3.34
U 3.25 1.38 4.32 1.52 2.33 0.91
La 13.63 20.31 30.59 23.84 22.74 4.95
Ce 33.36 49.43 74.87 70.07 53.37 13.36
Pr 3.04 4.27 6.53 5.29 4,92 1.49
Nd 11.49 15.17 23.29 19.01 17.81 6.18
Sm 2.25 2.62 4.09 3.37 3.29 14
Eu 0.64 0.71 0.93 0.74 0.81 0.4
Gd 1.78 1.93 2.99 2.5 2.38 1.23
Tb 0.23 0.24 0.4 0.33 0.31 0.18
Dy 1.27 1.32 2.03 1.62 1.61 1.05
Ho 0.22 0.24 0.37 0.29 0.28 0.21
Er 0.64 0.64 1.03 0.74 0.73 0.62
Tm 0.08 0.08 0.13 0.09 0.1 0.09
Yb 0.66 0.6 0.9 0.62 0.64 0.64
Lu 0.09 0.08 0.11 0.09 0.08 0.1

YREE 69.38 97.64 148.26 128.6 109.07 31.9
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Table 3. (continued)

Name Sunchang granite

Sample SCG 13 SCG 16 SCG 17 SCG 19 SCG 29 SCG 30
Ba 510.3 559.6 4949 701.5 693 524
Sr 187.3 273.7 363 254.1 264 266
Ga 13.69 11.65 14.37 12.6 14.04 12.68
Li 6.65 24.2 102.88 54.9 47.56 40.06
Sc 1.63 3.79 3.25 2.86 4.69 3.44
A% 21.09 38.64 36.46 29.58 42.91 30.12
7n 40.86 55.88 70.87 52.35 63.86 50.69
7r 87.98 60.87 3891 42.29 60.56 70.73
Cr 2.99 5.11 3.66 4.52 6.23 4.77
Co 21.77 22.82 27.77 32.69 40.93 39.88
Ni 1.17 2.19 1.41 1.22 2.84 1.54
Cu 2.7 15 2.07 1.52 1.41 1.02
Rb 60.8 84.67 68.35 94.2 109.16 123.4
Y 5.65 9.83 14.08 10.07 8.73 8.32
Nb 415 5 8.96 5.16 6.55 6.94
Cd 0.04 0.05 0.06 0.07 0.07 0.07
Sn 1%23 1.36 1.65 1.25 1.68 1.43
Sb 0.1 0.04 0.04 0.1 0.08 0.04
Cs 2.58 2.82 375 5.17 2.67 2.59
Hf 2.41 1.73 1 1.14 1.6 2
Ta 0.53 0.75 1.48 0.86 0.34 0.84
Pb 18.26 21.35 14.66 19.68 22.89 26.2
Th 9.98 13.13 8.72 10.38 15.15 10.23
U 1.95 1.18 1.35 1.18 5.02 4.58
La 21.25 19 19.17 13.39 26.67 9.48
Ce 4751 48.68 49.42 34.73 61.04 20.78
Pr 4.35 3.98 4.66 3.39 5.56 2.41
Nd 14.87 14.06 17.98 12.92 19.16 9.43
Sm 2.34 2.45 3.63 2.8 3.09 2.01
Eu 0.51 0.6 0.92 0.69 0.74 0.62
Gd 1.54 1.94 3.03 2.24 2.15 1.58
Th 0.19 0.26 0.42 0.32 0.29 0.23
Dy 0.97 1.57 2.34 1.73 1.58 1.38
Ho 0.17 0.31 0.43 0.32 0.27 0.26
Er 0.45 0.88 1.19 0.88 0.78 0.79
Tm 0.06 0.12 0.16 0.12 0.11 0.11
Yb 0.43 0.91 1.07 0.84 0.72 0.81
Lu 0.06 0.13 0.14 0.12 0.11 0.12

YREE 94.7 94.89 104.56 74.49 122.27 50.01
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Table 3. (continued)

Name Sunchang granite

Sample JGG 31 JGG 34 JGG 35 JGG 38 JGG 39 JGG 40
Ba 679 544 433 723 783 655
Sr 367 184 269 460 361 246
Ga 17.44 14.42 14.1 17.39 17.07 12.78
Li 13.43 19.71 8.61 24.75 47.16 40.45
Sc 3.28 2.57 3.57 5.53 4.8 3.24
\Y 26.41 31.66 29.48 46.45 43.03 32.22
7n 62.98 36.74 53.92 89.54 78.93 50.16
Zr 65.14 38.1 51.66 35.45 45.65 37.81
Cr 277 31.13 4.72 4.64 4.95 4.83
Co 36.22 40.49 18.41 22.21 31.31 33.51
Ni 1.21 12.65 1.36 1.69 1.97 1.42
Cu 1.21 19 1.3 1.44 2.18 0.82
Rb 75.39 121.56 71.52 84.95 98.52 102.66
Y 8.88 11.32 10.1 15.63 9.16 7.83
Nb 8.18 8.03 9.17 12.49 7.32 5.94
Cd 0.03 0.06 0.09 0.08 0.1 0.07
Sn 1.87 0.84 1.6 2.15 1.59 1.42
Sb 0.15 0.03 0.12 0.03 0 0.04
Cs 1.38 3.49 0.72 1.88 3.11 2.74
Hf 1.62 0.78 1.41 0.6 0.85 0.95
Ta 0.67 0.33 1.09 0.82 0.47 0.5
Pb 19.45 30.08 37.23 17.65 16.75 23.16
Th 13.54 16.52 10.52 10.8 6.42 16.03
U 2.27 15 2 1.94 2.77 2.62
La 30.35 24.77 14.49 19.84 15.19 12.68
Ce 64.17 58.94 32.06 47.54 34.3 29.47
Pr 6.59 6.2 3.56 5.25 3.67 3.21
Nd 23.35 22.8 13.28 20.98 14.24 11.84
Sm 3.85 474 2.74 4.56 2.89 2.29
Eu 0.97 0.65 0.7 1.16 0.83 0.63
Gd 2.65 3.45 2.12 3.56 2.2 1.74
Th 0.32 0.43 0.3 0.51 0.3 0.24
Dy 1.7 2.17 1.85 2.88 1.67 1.45
Ho 0.29 0.4 0.34 0.53 0.3 0.26
Er 0.79 1.03 0.95 1.47 0.86 0.76
Tm 0.1 0.13 0.13 0.2 0.11 0.11
Yb 0.72 0.88 0.97 1.27 0.84 0.74
Lu 0.1 0.12 0.14 0.18 0.11 0.1

YREE 135.95 126.71 73.63 109.93 77.51 65.52
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Table 3. (continued)

Name Daegang granite Namwon granite
Sample DGA1-2 DGA2 DGA -3 DGA-4 NWG 1-2 NWG-2
Ba 189 747.8 36.1 66.7 636 590
Sr 114 240.7 12.6 12.4 329 156
Ga - - - - - -
Li 17.1 102.7 14.8 17.3 71.6 48.5
Sc 0.87 6.5 1.2 1.75 2.23 1.61
\% 6.44 43.4 0.59 0.81 35.2 19
Zn 26.9 61.9 76.7 68.8 71.7 41.7
Zr 134 111.3 227 187 147 74.1
Cr 15 135 0.3 1.3 16 14
Co 26.4 32.3 38.6 53.8 27.3 33.8
Ni 0.3 6.4 0.4 0.4 0.7 0.5
Cu 1.1 1.25 19 0.7 16 1.2
Rb 192 190.4 190 165 76 109
Y 11.6 149 37.7 36.1 6.2 15
Nb 3.3 6.89 20.1 145 10 3.7
Cd . - B - - -
Sn S = - = . -
Sb 0.03 0.24 0.04 0.04 0.08 0.05
Cs 1.35 14.5 4,68 6.92 4.86 3.42
Hf 4.8 4.92 7.3 6.2 4.8 2.6
Ta 0.1 2.98 0.5 1.7 0.3 0.4
Pb 20.9 25.8 22.7 14.8 21.3 23.5
Th 44 354 154 19.5 17.2 8.6
U 0.47 14.49 3.6 3.28 2.77 6.22
La 5.2 48 34.3 62.5 59.1 12.2
Ce 14.7 101.2 118.8 1641 1325 32
Pr 1.2 9.4 9 14.3 12.2 2.3
Nd 4.1 30.8 33.2 49.8 41.9 7.5
Sm 0.99 5.11 7.8 9.77 5.82 1.08
Eu 0.08 0.77 0.09 0.12 0.9 0.23
Gd 1.05 4.68 7.15 7.85 3.1 0.57
Th 0.22 0.5 1.21 1.23 0.33 0.06
Dy 1.69 2.81 7.51 7.13 1.51 0.35
Ho 0.4 0.52 1.59 1.46 0.24 0.07
Er 1.36 1.48 4.55 4.25 0.6 0.18
Tm 0.24 0.2 0.65 0.64 0.08 0.03
Yb 1.76 1.36 4.13 4.13 0.54 0.19
Lu 0.26 0.19 0.58 0.63 0.09 0.03
YREE 33.25 207.02 230.56 32791 258.91 56.79
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Table 3. (continued)

Name Namwon granite

Sample NWG 5-2 SCG 1 NWG 3-1 NWG 4 JGG 26-2
Ba 772 239.3 648 356 770.4
Sr 305 329.2 246 277 341.4
Ga - 14 - - -
Li 57.3 64.09 58.2 63.5 40.4
Sc 3.06 6.57 1.48 2.2 6.4
\Y 415 63.76 21.3 40.5 37
Zn 44 85.48 43.7 43.8 61.3
Zr 45.8 37.63 80.6 71.7 45.3
Cr 3.8 6.84 1 3.4 6.4
Co 30.8 31.43 35.6 29.9 75.9
Ni 1.6 s 0.6 1.7 1.77
Cu 14 1.86 1 14 2.07
Rb 65.5 73.54 89.9 64.2 86.7
Y 4.3 15.81 2.2 2.9 7.4
Nb 4 7.28 3.7 45 3.2
Cd - 0.08 = = -
Sn 2 1.54 = = -
Sb 0.17 0.07 0.03 0.1 0.26
Cs 2.62 45 3.06 4.18 6.04
Hf 15 19 2.8 2.3 2.01
Ta 0.2 0.77 0.2 0.3 1.58
Pb 21.5 13.83 24.8 28ul 28.3
Th 4.6 6.95 7.6 5 6.5
U 1.42 2.12 161 1.72 1.23
La 9.7 14.82 15 6.3 17.2
Ce 23.5 39.32 314 145 38.2
Pr 2.2 441 3 14 4.1
Nd 8.3 18.29 10.1 5 154
Sm 1.56 4 1.53 0.89 2.8
Eu 0.53 0.98 0.45 0.39 0.7
Gd 1.21 3.31 0.91 0.7 2.03
Th 0.15 0.48 0.1 0.08 0.27
Dy 0.88 2.71 0.52 0.54 1.49
Ho 0.17 0.48 0.09 0.11 0.28
Er 0.49 1.37 0.26 0.35 0.76
Tm 0.07 0.19 0.03 0.05 0.1
Yb 0.48 1.29 0.24 0.42 0.66
Lu 0.07 0.18 0.04 0.07 0.1

JREE 49.31 91.83 63.67 30.8 84.09
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