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Absfract: The purpose of this study is to investigate geochemical characteristics for stream sediments in the Naju area.
We collected 139 stream sediments samples from primary channels. Samples were dried slowly in the laboratory and
chemical analysis was carried out using XRF, ICP-AES and NAA. In order to investigate geochemical characteristics, the
geological groups categorized into granitic gneiss area, schist area, granite area, arenaceous rock area, tuff area, andesite
area, and rhyolite area. Average contents of major elements for geological groups are SiO; 58.37~66.06wt.%, ALO;
13.98~1841wt.%, Fe0; 4.09~6.10wt.%, CaO 0.54~1.33wt.%, MgO 0.86~1.34wt.%, K,O 2.38~4.01wt.%, Na,0 0.90~
1.32wt.%, TiO. 0.82~1.03wt%, MnO 0.09~0.15wt.%, P;0s 0.11~0.18wt.%. According to the comparison of average
contents of major elements, ALO; and KO are higher in granitic gneiss area, Fe,;0s, CaO, P;Os are higher in tuff area,
MgO and TiO; are higher in andesite area, Na,O is higher in rhyolite area, SiO; and MnO are higher in arenaceous rock
area. Average contents of minor and rare earth elements for geological groups are Ba 1278~1469 ppm, Be 1.1~1.5 ppm,
Cu 18~25ppm, Nb 25~37ppm, Ni 16~25ppm, Pb 21~28 ppm, Sr 83~155ppm, V 64~98 ppm, Zr 83~146 ppm, Li
32~45ppm, Co 7.2~12.7 ppm, Cr 37~76 ppm, Cs 4.8~9.1 ppm, Hf 7.5~25 ppm, Rb 88~178 ppm, Sc 7.7~12.6 ppm, Zn
83~143 ppm, Pa 11.3~37ppm, Ce 69~206ppm, Eu 1.1~1.5ppm, Yb 1.8~4.4ppm. According to the comparison of
average contents of minor and rare earth elements for geological groups, Pb, Li, Cs, Hf, Rb, Sb, Pa, Ce, Eu, and Yb are
higher in granitic gneiss area; Ba, Co, and Cr in schist area; Nb, Ni, and Zr in arenaceous rock area; Sr in tuff area; and
Be, Cu, V, Sc, and Zn are such in andesite area.
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Fig. 1. Geological map of the Naju area (modified from: Choi et al,, 1986; Hong and Choi, 1990). A: Younggwang-eup; B:
Jangseong-gun; C: Gwangsan-gu, D: Nasan-myeon; E: Hampyeong-eup; F: Naju city.
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Fig. 2. Sampling sites map of the Naju area.

o] HAAU, 2ol dHHE AHANHAMME oF

o] dgko] Q= FoE o|E3ld ABE A I
ek oHg WA H T

AEx2

AHY FEHE AEE 100mesh?] JEFAES
olg3td, AHE FANA HIE FAAA &AL,

Ad o AE7t eEHe Ag dHE HHXﬂ?‘fVl
galed 2gdF A2 AZFE 100 meshe] FEAE
ol &3l e, IS At H@@‘ﬂ &2
Qo] 2slo] 100 meshe] EFAES £33 150 um
olale] Mg YRR 50~100g AL FHBINT
AAFHR NN HAE = FRo|ud FHESS 79
of Hjg| EHAo] v A B ¥ F&F NP
T e AeE ¥#iA 9128 2 (Thomton, 1983), ©]
e FHES AA] A, 9 Az ek

F &% weh Wi, PETHO Estth

AAD FFEHES Aol Adnz AR
AA7} A HEE F 4L UE, €AY
g8 o]83le 74 um(200 mesh) Y7t 2 WA

kel

o

I
=2

viEagsiel NS Aag BEU.
NEES
O}J\]—Q %oﬂ EH—‘S} §]— _:} X]XE]X}%]_%?—%

oA ArEITE FAAEEAS Sloz, ALO;, Fe0s,
TiO,, MnO, MgO, Ca0, Na,0, K,0, P:0s= XA
s E(XRF)eZ BA3T, ARE 77le ¢
B ShimadzuA} MXF-21000131t}. vl3dw-d4 £4
£ 200 mesh ©)3kE vEHH 0.5g9] A8 HNO:H
HClO S YW 7ihsie $ESIsE ¥, Ba, Be, Cu,

, Nb, Ni, Pb, Sr, V, Zr 52 %57331 Zglzn}
°JZPHJZ EAW(ICP-AES)S  ol&a%lx, A9
ICP #37]% Labtest UV25(7]= Labtest Equipment
Co)# Jovin Yvon JY-38 plus(Z#Z~ Jovin-Yvon




Equipment Co.)°]$it}.

Co, Cr, Cs, Sb, Rb, Zn, Sc, Ce, Yb, Hf, Fu $&
A AR (NAAYKT 23l At &
AR MRS 9% AR g AL 9=
HANARO A2 Hiflux Advanced Neutron Application
Reacton)E ©]8319 2, NAA EA A= o8 8
o A Zhed RS ol gsigit) 7k A%
= FAAAYATLE HPGe rray AESA|AEHL
°]-8-33itt.

Table 1. Contents (wt.%) of major elements on geological
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groups of stream sediments in the Naju area

Geological groups SiO, ALO; Fe,O; Ca0 MgO K0 Na0O TiO, MnO P20
Min 49.90 16.22 440 0.38 0.81 3.19 0.51 0.70 0.07 0.10

Max 63.18 23,78 6.85 0.78 1.06 459 1.54 1.06 0.24 0.22

Gn Mean 58.37 1841 541 0.54 0.95 4.01 0.96 0.89 0.11 0.15
S.D. 4.18 227 0.75 0.1 0.09 044 0.31 0.13 0.05 0.04

Median 58.59 17.78 5.19 0.52 0.94 4.12 0.92 0.90 0.10 0.15

Min 56.77 10.56 338 0.29 0.60 3.13 0.42 0.64 0.06 0.07

Max 71.29 2248 8.02 1.48 2.58 457 2.64 1.12 0.13 0.19

Sc Mean 61.80 16.38 5.10 0.79 1.13 3.86 1.16 0.86 0.09 0.11
S.D. 443 343 1.46 0.34 0.54 049 0.62 0.18 0.02 0.03

Median 60.16 15.78 438 0.78 1.06 3.83 1.07 0.78 0.08 0.11

Min 55.40 1338 348 0.27 0.57 2.67 044 0.57 0.05 0.06

Max 67.30 22.67 6.62 1.90 1.25 482 2.34 1.03 0.24 024

Gr Mean 61.14 17.19 4.87 0.66 0.86 3.63 1.15 0.82 0.10 0.15
S.D. 3.06 2.59 0.93 035 0.18 0.61 0.45 0.14 0.05 0.05

Median 61.07 16.78 479 0.54 0.82 3.56 1.17 0.80 0.09 0.14

Min 55.65 10.25 2.70 0.24 0.53 2.15 0.65 0.56 0.04 0.02

Max 77.68 16.88 7.71 1.95 1.37 4,05 1.29 1.14 1.00 042

Ar Mean 66.06 13.98 451 0.60 0.94 2.82 0.90 0.83 0.15 0.13
S.D. 5.37 1.54 1.21 0.40 0.21 048 0.15 0.14 0.18 0.08

Median 67.15 13.98 421 0.49 0.88 272 0.86 0.82 0.10 0.11

Min 55.50 1342 397 0.55 0.84 2.07 0.81 0.74 0.10 0.13

Max 67.60 17.58 8.71 3.04 1.95 3.77 224 1.29 0.28 0.29

Tf Mean 62.58 14.77 5.58 1.33 1.19 2.57 1.23 0.98 0.14 0.17
S.D. 339 1.18 1.20 0.72 0.26 0.40 0.37 0.15 0.05 0.04

Median 63.40 14.63 5.40 1.09 1.17 2.55 1.14 0.98 0.13 0.16

Min 50.86 12.92 4.15 0.52 0.94 1.90 0.81 0.76 0.08 0.07

Max 68.13 16.58 8.45 3.60 2.03 316 1.49 1.33 0.22 0.30

An Mean 61.24 14.73 6.10 1.31 1.34 2.38 1.08 1.03 0.13 0.18
S.D. 4.03 0.79 1.17 0.65 027 0.33 0.19 0.16 0.03 0.07

Median 61.52 14.66 6.22 1.17 1.31 2.38 1.06 1.03 0.12 0.16

Min 5828 13.00 2.85 042 0.62 2.59 0.96 0.66 0.06 0.07

Max 69.11 15.30 5.59 399 1.64 3.21 3.06 1.00 0.14 0.21

Rh Mean 63.67 14.04 4.09 0.99 0.90 2.80 1.32 0.82 0.11 0.13
S.D. 3.37 0.54 0.75 093 0.26 0.19 0.54 0.10 0.02 0.05

Median 62.04 13.92 4.06 0.74 0.88 2.76 1.18 0.84 0.12 0.13

Gn: granitic gneiss; Sc: schists; Gr: granite; Ar: arenaceous rock; Tf tuff An: andesite; Rh: thyolite; Min: minimum;
Max: maximum; Mean: arithmetic average; S.D.: standard deviation.
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Gwangju data are from Kim and Park (2005).
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Fig 5. AMF diagram for stream sediments and rocks in the
Gwangju and Naju area. A: stream sediments of granitic
gneiss area in Gwangju (Kim and Park, 2005). O: stream
sediments of granite area in Gwangju (Kim and Park, 2005).
U: stream sediments of andesite area in Gwangju (Kim and
Park, 2005). A: stream sediments of granitic gneiss area in
Naju. @: siream sediments of granite area in Naju. H:
stream sediments of andesite area in Naju. +: rocks by Park
et al., 1995.
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Ak aE 9], 1998). WA Aot E
E¥she 4482 AEF 9 Ads T )
o5f oF, BAEHA F2Ee o] P Fui,
A= A SHEEA AU AAEE o
o7 & JomFHAH, 1995; Brooks, 1983), 3H4E
HEL olY3t EAUAES] B Lo AeE E ¢
U= TFARA FZbolth,
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element)?} ARgolY S22 Aol Qloja AuA)
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A A Alddle o] 7R Aot g 7T
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A, sHHoRE ARHME ¢t He dadad 3
It (Dissanayake and Rohana, 1999; GNHPR,
2001).
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Table 2. Contents (mg/kg) of minor and rare earth elements on geological groups of stream sediments in the Naju area

Geologi-
cal groups
Min 970 1.1 14 28 16 24 63 54 100 36 80 35 77 90 143 02 76 39 259 108 15 23
Max 1850 1.6 30 39 33 34 105 97 246 54 99 47 109 458 217 1.8 121 193 477 283 24 62
Mean 1411 13 20 34 20 28 83 71 137 45 89 39 91 250 178 07 97 89 370 206 1.7 44
SD. 248 02 5 4 6 3 13 13 47 6 08 4 10 135 27 06 16 51 77 58 03 17

Maidll435 12 18 34 19 28 81 70 120 45 91 38 89 202 181 08 10 72 376 213 16 48

Ba Be Cu Nb Ni Pb St V Zr Li Co C Cs Hf Rb Sb Sc Zn Pa Ce FEFu Yb

Min 1020 10 9 14 9 14 50 44 65 27 82 24 68 81 103 02 82 89 124 69 15 17
Max 2110 22 36 38 42 33 226 171 118 67 155 136 11.0 13.7 153 02 162 170 187 150 1.7 28
Se Mean1469 13 21 26 22 24 129 75 83 44 127 76 91 102 137 02 119 112 157 106 15 23
SD. 355 04 9 8 I 5 63 34 14 10 34 47 20 25 23 00 36 39 30 34 01 05
Maidl 1450 1.0 22 26 19 24 112 58 83 42 136 71 92 94 147 02 116 95 158 102 1.5 23
Min 810 10 8 13 8 20 62 44 70 26 62 34 61 78 108 02 57 66 141 52 08 10
Max 1790 1.7 52 36 36 31 200 96 225 67 134 47 7.6 300 162 1.0 129 109 345 154 18 56
Mean 1400 12 23 27 20 25 110 66 116 38 93 39 68 137 143 04 91 83 229 90 14 25
SD. 272 03 10 7 7 3 3 13 37 8 37 6 06 93 24 04 27 17 82 42 04 18

Maidll430 11 22 30 21 24 101 68 118 39 73 36 70 98 156 02 89 82 214 68 14 21

Min 1000 1.0 16 29 22 16 46 46 105 23 52 32 35 78 73 02 59 41 136 53 07 13
Max 1640 2.1 29 44 35 27 159 107 188 53 84 47 126 172 185 09 90 217 205 129 15 28
Mean 1278 13 22 37 25 22 92 70 146 37 72 39 72 119 118 03 77 124 160 8 11 22
SD. 178 03 4 4 3 3 27 19 23 8 13 7 32 36 34 03 12 64 24 27 03 05

Maf_ldl 1305 1.2 22 37 25 21 90 65 145 36 78 37 81 126 112 02 78 111 156 74 12 24

Min 1220 10 15 26 14 19 97 6 90 28 81 31 41 63 69 02 101 72 106 60 12 18
Max 1700 1.8 34 36 28 27 233 137 156 51 9.6 54 69 91 125 02 150 269 136 9 1.7 34
TF Mean 1413 13 23 30 22 22 155 89 121 36 89 37 55 75 107 02 115 143 124 78 14 26
SD. 132 02 4 2 4 2 37 21 20 7 05 8 10 10 22 0 18 8 11 16 02 06

Ma?ldl 1400 13 24 30 23 22 145 81 124 34 90 35 53 74 111 02 107 98 127 80 13 24

Min 1140 1O 15 28 14 19 89 53 89 27 69 26 29 64 52 02 82 50 83 49 10 09
Max 1600 20 50 37 37 24 232 146 161 53 161 82 88 97 119 02 166 326 166 100 20 26
Mean 1339 15 25 32 24 21 150 98 124 37 106 43 43 78 88 02 126 141 113 69 15 19

SD. 120 03 7 3 4 I 42 24 19 6 31 14 17 09 22 0 23 103 20 15 02 05

Maidl 1320 1.6 25 31 24 21 148 98 127 35 10 40 37 80 90 02 124 93 11.0 68 14 20

Min 1040 10 11 13 9 18 12 43 97 27 65 25 37 52 9 02 75 78 102 61 12 13
Max 1870 13 24 34 24 25 293 91 152 43 95 47 62 100 138 06 11.7 185 198 151 17 27
Mean 1413 1.1 18 25 16 21 117 64 128 32 74 39 48 77 115 03 92 106 155 116 14 18
SD. 260 01 4 7 5 2 63 14 14 5 13 9 09 17 19 02 16 45 35 35 02 05

Maidl 1370 1.0 19 28 17 21 107 59 128 32 67 43 45 79 120 02 89 89 161 127 14 1.7

Gn: granitic gneiss; Sc: schists; Gr: granite; Ar: arenaceous rock; TE tuff An: andesite; Rh: thyolite; Min: minimum;
Max: maximum; Mean: arithmetic average; S.D.: standard deviation.

50 ppm Eohs B Zhe Helth B9 9712X)9 40 ppm, Tolerable level®] 7]3X)
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AADE FFEFS 21~28 ppmo|®] YFA] oA = A,

T BaARY 22 3134 ppm= Hol, ol ¥ FHE(Cops EAUA WA P4 slFshe
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~18.41 wt.%, Fe;O; 4.09~6.10 wt.%, CaO 0.54~1.33
wt.%, MgO 0.86~134 wt%, K,O 2.38~4.01 wt.%,
Na,O 0.90~1.32 wt.%, TiO, 0.82~1.03 wt.%, MnO
0.09~0.15 wt.%, P05 0.11~0.18 wt.%o|th. v|ZE
2 SERURe] AEPed Hashge Ba 1278~
1469 ppm, Be 1.1~1.5ppm, Cu 18~25ppm, Nb 25~
37 ppm, Ni 16~25ppm, Pb 21~28 ppm, Sr 83~155
ppm, V 64~98 ppm, Zr 83~146 ppm, Li 32~45 ppm,
Co 7.2~12.7ppm, Cr 37~76 ppm, Cs 4.8~9.1 ppm,
Hf 7.5~25ppm, Rb 88~178 ppm, Sc 7.7~12.6 ppm,
Zn 83~143ppm, Pa 11.3~37 ppm, Ce 69~206 ppm,
Eu 1.1~1.5ppm, Yb 1.8~4.4 ppmo|T}.
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