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Geochemical Study on Geological Groups of Stream Sediments in the

Gwangju Area

Jong Kyun Kim* and Young Seog Park
Dept. of Resource Engineering, Chosun University, Gwangiu 501-759 Korea

The purpose of this study is to determine geochemical characteristics for stream sediments in the Gwangju area.
We collect the stream sediments samples by wet sieving along the primary channels and dry these samples slowly
in the laboratory and grind to under 200mesh using an alumina mortar for chemical analysis. Major elements, trace
and rare earth elements are determined by XRF, ICP-AES and NAA analysis methods. For geochemical characteris-
tics on geological groups of stream sediments, we separate geologic groups which are derived from Precambrian
granite gneiss area, Jurassic granite area and Cretaceous Hwasun andesite area. Contents range of major elements
for stream sediments in the Gwangju area are SiO, 51.89~70.63 wt.%, ALO; 12.91~21.95 wt.%, Fe,0; 3.22~9.89
wt.%, K,O 1.85~4.49 wt.%, MgO 0.68~2.90 wt.%, Na,O 0.48~2.34 wt.%, CaO 0.42~6.72 wt.%, TiO, 0.53~1.32
wt.%, P05 0.06~0.51 wt.% and MnO 0.05~0.69 wt.%. According to the AMF diagram for stream sediments and
rocks, the stream sediments are plotted on boundary of tholeiitic series and calk alkaline series, which shows that
contents of Fe,O; are higher in stream sediments than rocks. According to variation diagram of SiO, versus
(K,0+Na,0), stream sediments are plotted on subalkaline series. Contents range of trace and rare earth elements for
stream sediments in the Gwangju area are Ba 590~2170 ppm, Be 1~2.4 ppm, Cu 13~79 ppm, Nb 20~34 ppm, Ni
10~50 ppm, Pb 17~30 ppm, Sr 70~1025 ppm, V 42~135ppm, Zr 45~171 ppm, Li 19~77 ppm, Co 4.3~19.3 ppm, Cr
28~131 ppm, Cs 3.1~17.6 ppm, Hf 5~27.6 ppm, Rb 388~202ppm, Sb 02~1.2ppm, Sc 6.4~17 ppm, Zn
47~389 ppm, Pa 8.8~68.8 ppm, Ce 62~272 ppm, Eu 1~2.7 ppm and Yb 0.9~6 ppm.

Key words : stream sediments, major & trace elements, geochemical characteristics, geological group, Gwangju area
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o] HlxE &, AR o7l silHniet A9, Fepr| ek AY, Woly| skeekiiet Aoz Rejsidnt. 35
Ay sPEHAEY FAAREYLS TS Si0, 51.89~70.63 wt.%, Al,0; 12.91~21.95 wt.%, Fe,03 3.22~9.89 wt.%,
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Cs 3.1~17.6 ppm, Hf 5~27.6 ppm, Rb 388~202 ppm, Sb 0.2~1.2 ppm, Sc 6.4~17 ppm, Zn 47~389 ppm, Pa
8.8~68.8 ppm, Ce 62~272 ppm, Eu 1~2.7 ppm and Yb 0.9~6 ppme] HH = HIT},

F0| @ SHHAE, AR 3 PIBYRAL, AT B4, A, DA

*Corresponding author: kjkyun@lycos.co.kr

481



482 g - 0y

4 , EL
g3e m3ch EFAG Yehte 9289 ol
Fo| A P D FAE V7R s, o
2 AT EAL ol& Arais HAike B=H
Al 2ef HRE olgHo AT YT EH, 1991).
A eletd @AolA FHEYs, VR B
AERALY] BASHE 179 alvt AT dHol
ow, 53] FE&HEY olF, 2, Fike 94
HozhE HAE, EY 28X £35E HH ol
3o, Z7te] BAAVL ARTEE 24T o Fald
BZo] Rlulol AejAle] A ¥ FHLE v

¢lth(Davies and Ballinger, 1990).
AR 123} Aol BRIk SMIHAEES 4

S

A ZAufA 2 Wol=alx| 7 QJth(Darnley, 1990; Darnley
et al., 1995; FOREGS, 1998). 3PdEAEE ©]&3
R x| papsieE 7k AFAGE AAuA A
7t fae] FatsAdel tigr ARE ATe, EF
g9 el U Feg HrPIEAEMe] 58S
gkt

29 FHAREL 0183 A7 FAHA AT
slate AHRAE 5, 2000; A48H F, 2001
opz}, XA Apgskd 54 A7ed F,
2002), AAREE A AR AFHEA F, 2003),
AEAES £8% LR ATEE AHES
& 5, 2004), BEF YA2E 0|43 SMEHES] 7]
AA AFEIFT 5, 2003) o= AT WL &
= o

ol ApME 1:50,000 FFAFE=EAHe] P
HAE da), 1:50,000 FFAA=EHHTE F,
1990), $RANAEZE 559 45, 1986), 71€4 <
T} okl ZALE Eo BE o] Y& dlEFHA A
N AT Bl AAYEE FGEY
RS 2 SEFULY e FHELES
813, 71&e] FAHA A7A G Gl g
383 BEA AFHEE F, 2002; 9
1995)9k= vlamste] oAz ShEH Bl el

<

Ry

=~
it

2

of
=l
5B

Ho 1%
nll-l>l"l ojf

o 2iE4e vERAsE,
2. 9 7X|odel Xy W X

2.1. A7Xge XY A

ATAGL 1:50,000 ARE &, FFZ st
o, AEFANE F2 S e A sk, B
S8l A gk, BARel Ag UFAl, Bl
A AT dEAGE E¥sHE, 74 126°45~
127°00', B9} 35°00'~35°15' X g},

FAE Aman weabmlo] A3t Hepolla] o]F
7 HYslA NESWHHSE 52 ¢4 3
Fog A, QAR MZEA BF o

FE, 9EONE ANYEED), 28l FRAME
#74) ARE YRANT Uk 0lF FEYS =
ape] 2AQl SAEneke vl de BEoR
WAT, BEAE AR Aol B2H2 4TS 3
T glom, NS YAY BRED 3] o W
kol Aeelel g PAYAR) FELENT
g Yusl] FHoz WATH ANFLS e, =X
B, =53 § gedsd AAEL YRk, ol
o Ao o] Az YNE5 ek, FFAS A
P B AR akEe] B YA Shekd
s ARUYRE k2 Ao, ool g AR

22 XHZ B2R

SEFAS 1R FAES 231 FAPIM AR P
B tha] AT FARA e} v]YRYAs 2
IEFUE To EAL Yolr] 3, FFAEAEF
AT 5, 19903 AR A=F(E539 £, 1986),
71 ol tigk ARk AFEEE F, 2002
wgdA] E1995), 2T oRALE Bl ATAYe]
716t 2 A AR o] A Eg mRke F, A7 Ee
o}7} sdHiniel A9, F2br) S AY, Wey) sk
Rt Aoz AFGHE BFITHFg. 1.

3. AMEAA % 24

3.0, AlEAE chaeAlel MY Y SIMEINE XF
NEAZH PAFAE A Agse A= 2 T
2o M Aetel EEQH(Darnley of al., 1995;
UNESCO, 1990)& <=3, wedx]ell 77he @A

go] 321 e 14 QY 23 FANE e



A bRl g AR Avslely 4 483

126°45'

TR

N
ANV

127°00' N
E135°15' |
= /\
= 14
LEGEND
] Aluvium
~~~Unconformity~~~

Tado bedded tuff
Togok rhyolite
Hwasun andesite
Changdong formation
Oryeri formation

Granite

Granite gneiss

2500 5000 (m)

s 0
Ex435°00"

Fig. 1. Geological map of the Gwangju area.

(modified from: Kim et al., 1990; Kim et /., 2002; Hong and Yoon, 1986; Park et al., 1995)
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Table 1. Contents(wt.%) of major elements on geological groups of stream sediments in the Gwangju area.

Min Max Mean S.D. GM. Median

Ggn 51.89 68.37 58.95 4.99 58.76 57.06

SiO, Gr 53.63 64.59 58.84 297 58.76 59.33
Han 53.80 67.30 58.97 3.34 58.88 57.95

Ggn 13.99 21.86 17.27 2.36 17.13 17.20

AlLO4 Gr 13.19 20.77 17.11 1.83 17.01 17.48
Han 12.91 16.19 14.95 0.68 14.94 14.95

Ggn 3.74 7.35 5.68 1.32 5.54 540

Fe,0; Gr 4.59 9.89 5.96 1.21 5.85 5.82
Han 3.61 9.34 7.03 1.35 6.89 6.93

Ggn 0.52 3.19 1.00 0.76 0.86 0.75

CaO Gr 0.42 2.54 1.10 0.49 1.01 1.03

Han 0.65 3.15 191 0.76 1.74 1.97

Ggn 0.70 1.70 1.19 0.36 .14 1.08

MgO Gr 0.69 1.47 1.12 0.21 1.10 1.10
Han 0.79 2.90 1.77 0.51 1.69 1.74

Ggn 3.00 445 3.81 0.39 3.79 3.82

K,0 Gr 2.75 4.49 341 0.42 3.39 341
Han 1.85 3.28 2.49 0.35 2.46 2.53

Ggn 0.70 1.27 0.99 0.20 0.97 1.09

Na,O Gr 0.48 2.34 1.31 0.39 1.24 1.26

Han 0.89 2.18 1.32 0.25 1.30 1.32

Ggn 0.57 0.87 0.73 0.10 0.72 0.69

TiO, Gr 0.53 1.01 0.78 0.11 0.78 0.79

Han 0.76 1.32 1.04 0.12 1.03 1.03

Ggn 0.06 0.14 0.09 0.03 0.08 0.07

MnO Gr 0.05 0.69 0.13 0.11 0.11 0.11
Han 0.07 0.17 0.12 0.02 0.11 0.12

Ggn 0.09 0.29 0.16 0.07 0.15 0.15

P,0; Gr 0.06 0.29 0.16 0.06 0.15 0.15

Han 0.12 0.35 0.22 0.05 0.22 0.22

Ggn : granite gneiss area. number of samples=11.
Gr  :granite area. number of samples=34.

Han : Hwasun andesite area. number of samples=37.
Min :minimum, Max: maximum.

Mean : arithmetic average, S.D. : standard deviation.
G.M. : geometric mean.
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Fig. 3. Comparison diagrams of major element contents for geological groups of stream sediments in the Gwangju area.

Ggn: granite gneiss area, Gr: granite area, Han: Hwasun andesite area.
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43. XI’%QE"E‘ Foldae S

J

431 HE-E(Be)
HZEL AR ulE iz BRE0, A7ty
£ 28 ppm, EXIHE 6ppm, 34X E 5ppm
Axz vy Ao AA 2 JAT
(Levinson, 1974), obF #-& dolglr WEF T5E
Ae dod £ glow, 4E Ul F e BE ¢

& 59 sz BYEAHYAE, 1996)

Bl

ro

Pb, Li, Cs, Sh, Sc, Eu &ae) Foghe Al A2 sPEui AQox sHEHES] WEFEF
ol Bld ke ERIcK(Table 2. Fig. 6). 11~19ppm S Ho|d, YL 14ppmeZ,
Table 2. Contents (ppm) of trace and rare earth elements on geological groups of stream sediments in the Gwangju area.
Min Max Mean STDEV GM. Median
Ggn* 1160 2170 1635 281 1613 1730
Ba Gr* 960 2050 1407 263 1384 1400
Han* 600 1770 1122 289 1088 1070
Ggn* 1.1 19 1.5 03 1.5 14
Be Gr* 1.1 24 1.5 0.3 1.5 1.5
Han* 1.0 23 1.7 03 1.7 1.8
Ggn* 13 79 40 24 . 34 26
Cu Gr* 14 50 24 8 22 21
Han* 17 60 28 9 27 26
Ggn* 21 33 27 4 27 28
Nb Gr* 20 33 26 3 26 26
Han* 26 34 31 2 30 31
Ggn* 10 50 29 14 26 26
Ni Gr* 11 33 20 5 20 19
Han* 14 30 22 4 21 22
Ggn* 17 27 22 3 22 21
Pb Gr* 19 30 23 3 23 23
Han* 17 22 19 1 19 19
Ggn* 84 195 119 32 116 115
Sr Gr* 70 1025 155 157 133 120
Han* 97 304 206 55 199 196
Ggn* 42 109 74 22 71 62
v Gr* 51 100 76 15 74 75
Han* 44 135 97 21 94 98
Ggn* 49 118 69 22 67 58
Zr Gr* 45 142 89 28 84 88
Han* 76 171 121 24 118 122
Ggn* 19 47 34 10 "33 35
Li Gr* 20 51 35 7 34 34
Han* 24 77 42 11 41 40
Ggn** 5.0 17.8 13.3 5.4 12.1 16.4
Co Gr** 79 193 11.1 3.2 10.7 9.9
Han** 8.1 19.2 14.0 2.6 13.7 14.2
Ggn** 31 131 86 47 74 112
Cr Gr** 39 84 61 14 59 57
Han** 36 111 70 18 68 69
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Table 2. Continued.

Min Max Mean SD. - GM. Median
Ggn** 5.6 8.0 6.9 0.9 6.9 7.1
Cs Gr** 4.0 107 6.5 2.0 6.2 6.6
Han** 3.1 17.6 6.6 33 6.0 5.6
Ggn** 7.0 27.6 16.5 8.2 14.8 13.7
Hf Gr** 8.9 21.9 12.5 43 11.9 11.1
Han** 5.2 14.6 7.7 22 7.5 7.0
Ggn** 135 202 164 24 162 159
Rb Gr#* 79 171 125 29 122 118
Han** 38 148 94 27 89 100
Ggn** 0.2 1.2 0.4 0.5 0.3 02
Sb Gr** 0.2 1.0 0.3 02 0.3 02
Han** 0.2 0.8 0.3 0.2 0.3 0.2
Ggn** 7.8 16.3 132 38 12.7 15.5
Sc Gr** 9.0 15.0 11.4 1.9 11.3 11.1
Han** 10.0 17.0 14.6 1.9 14.5 14.9
Ggn** 67 258 128 77 113 110
Zn Gr** 52 389 130 93 111 109
Han** 56 192 95 31 91 89
Ggn** 14.7 68.8 39.7 21.9 345 333
Pa Gr** 16.4 42.6 24.1 7.9 23.1 20.0
Han** 8.8 17.9 12.4 2.5 12.2 12.5
Ggn** 108 272 175 69 165 149
Ce Gr** 95 192 120 29 117 103
Han** 80 124 100 14 99 98
Ggn** 1.3 2.1 1.8 0.3 1.8 1.9
Eu Gr** 1.1 2.0 1.5 0.3 1.5 1.4
Han** 1.5 2.7 1.8 0.3 1.8 1.7
Ggn** 1.6 6.0 3.6 2.0 32 35
Yb Gri* 1.7 3.7 2.7 0.7 2.6 25
Han** 0.9 3.1 1.9 0.6 1.8 1.7
Ggn : granite gneiss area, Gr : granite area, Han : Hwasun andesite area.

Ggn* : number of data=11. Ggn** :number of data=5.
Gr* :number of data=34. Gr**
Han* : number of data=37. Han**
Min : minimum, Max : maximum.
Mean : arithmetic average, S.D.: standard deviation.
GM. : geometric mean.

Azidalo}r] sl7lekAlHniete] =] AN 2.4
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o] F)] =}AujAAQ 2.2 ppmye} Ze 72 vl
o} 3keorbd Kool sMIEIAEe] WP ETES
1.0~23ppm HHE HolH, U2 18ppmeE,
wlo}y] ZAdslakeke] =iy AulZA]¢] 1.9 ppm(4ld
A 5, 200020} #e g Jehlx o], A7AY
Axe) MEFLARTS e o= et

432. 7€(Cu)
TEE BE AEA 283 vjddaz E/HA

:number of data=11.
:number of data=19,

EAo] 9, W= B Wl +
ko] Y oA (G ppm ©)3}) FEEO|L VR
ZhdN o] A g o, vEEEEdME 4~ 4
o T 24 2 943 A%l 44 £E AT
AE, 1996; Merian, 1991).

g AgoA SFEAEY T EFS
13~79 ppm HHE Ko, TUYELE- 26 ppmOE, A7)
Balo}r| spzietalHniete] <) AAu]7d=]Ql 28 ppm
QAAA 5, 200020 o2 e ke Vet AR
WNF 26, 27, 28, 29, 0GB G i
22 & 45~79ppmS LFERI o, o] K&
1990t 7KK 4= A @ B2k o} 99 ZAME
oz g8 Az LFHUE 7FeAel =t
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Fig. 6. Comparison diagram of trace and rare earth element contents for geological groups of stream sediments in the

Gwangju area.
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UERITE, sleebalel x| Hollx sMtE 2B VAg
2 14~30ppm HHE HolH, U2 22 ppme e,
wety] FAdarete] = ARAuZAIRL 15 pmAIER
5, 200D)H T} 7 =& kS JERdTh

4.3.4. 'F(Pb)

G(Phye FT450E 31Ecbe|H, A tFR|Z
A 20 ppm(Taylor and McLennan, 1995)°|X]% &3
= Ao JFEEY Gl Bol B Stk

sl A QGof| A SPEEA RS dEkEe 17~
27 ppm HWHE HolW, FYgL 21ppme =, APE
globr] aterdHniete] Sl ARAuliZ Q] 23 ppm
IR 5, 200DEcRs oFF =k s A 9olA
SPE A Ee] g 19~30 ppmEHE HolH, F
P2 23ppmO &, Feprt aete] S ARAu A
¢l 30 ppmAAA &, 200D)EC} Hl, sketitet 2
QoM PFE A Ee] G 17~22ppm HYE B
olH, FUz 19ppme =, Welr] FAAFINY =
W AdeiE el 20 ppmAAA 5, 200D A 72
< & JERdTh

4.35. ZZE(Co)

B ExXoAM IZUErF YA FE9) Nga
AF7E o] A7l #EHo] sy, via &
WE gl Jrhe Asele A 7o) ABS 22
3= 47} 2th(Merian, 1991; Reimann and Caritat,
1998).

vt AdoA S EAE] IUEFHS
5.0~17.84 ppm ¥ E HolH, FUw 164 ppmS

2, Az 8ol a7kt Engte] s Ak A
164 ppmA/43 5, 20007 22 32 HERdth A8
W5 93@EkeT F 78 A1) 5ppmeE AsiA 29



Fo] 9o, o] AFof| thEiME FE B
Az 7 Bag Aoz oEr. s A
e R Ee] IYETES 79~193 ppm FHE HolH,
S92 99ppmeZ, 7] sdete] Sl ApAERA
Xl 7.9 ppm@IAdA 5, 200D)RC} oF £ ke
ERdict, skeokatel Aol SMtEFEe] FREIF
£ 81~192ppm HYE Ho|d, TUYgE 142 ppmS
2, wioy) ZAgahatere) Sl 2dui7d %l 103 ppm
@ARA 5, 200)ET B2 7k et

it
=
o,
ins?

436. 23

B Adg ol SABKe A9@e] IES AR
Zrol "4Fel Aoty IF) AESH HE
e o A7) A BALE 9o, Crlte MlxT
E3shs ol wl¢ Hor Hio| wiwA A,
Crf*e Alzue] disf wad 723 A543 dstsd
< A glon EAo] o] kst & 717l 8l
g A ETF, 199).

73 Hnet 2ol SPIEIHEY T8RS 31~
131 ppm WHE Bojv, FYF2 112ppme =, A7
Belopr] a7ierd#niete) =hy AnAA] 114
ppm@AAA 5, 20013 A9 2-& g vekic 3}
2% Aol I A ES] AETHS 39~84 ppm
WHE doln, ZYgke 57ppme g, FEll e
9] ) AAulA=R¢) 60 ppmAIAAH &, 2001)ETh

)

o

ok7k ko zko ehdith deebibel A Bt
HHE9 AETTS 36~111ppm HAE Heold, &

B 69 ppm e, Hopr] FAdskaieke] Sl Al
791 51 ppmAEH §, 200D)ET} 2 ghE UE
Witk

43.7. o} (Zn)

oll e B A v¢- Fa3 e vEklARE B
o, BAL mf$ Yolr Frvl ol EAS It
A=A e}, ofdghae] A3 w& AYL 7iEo]
v A28 slE2e 4 ooy, 038 AURA 2
JEE Ao} B8 £x] ¢ke FFTL njE f
21t (Merian, 1991).

syl Gl e Ee] ofdghEe 67~
258 ppm WS Holn, TUYZES 110 ppmeE, M7
Balelr] atdadniete] U ApAufAE ARl 106
ppmAAdH &, 20013 A< vl%d 3he Bt 3t
7het A della) S A el ofddheae 52~389 ppm
HYE Pojn, U 109 ppme.2, FFEh] 74t
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s

e

2 AFAElA =9 125 ppmAIAAE T, 200D)E0
A 2kS vepdit), skt A GoliA sdE
Bo] ojAgEre 56~192 ppm HAE Ho|H, T4
e 89ppmoE, wWioly] FAskIete] =l AAuiz
2)2l 116 ppmAAA &, 200D)E0H 3L ke veRd
o}, 22 ABHT 206 297%), 1043k
A 71ge)), 0EkeS AFE )2l Ao
Z =2 258ppm, 389 ppm, 192 ppmS HoJA T
Znojttel #EE Co, Cr, Rbdt} 7H2 YioXe= F
A e L Hole H(+)e ATEAE Hol

A et

2orr

584 £

1 BFA9 sPEH R FARLL: e, SO,
51.89~70.63 wt.%, AlLO; 12.91~21.95wt.%, Fe,0s
3.22~9.89 wt.%, K;O 1.85~4.49 wt.%, MgO 0.68~
290 wt.%, Na,O 0.48~234wt%, Ca0 0.42~6.72
wt.%, Ti0, 0.53~1.32wt.%, MnO 0.05~0.69 wt.%,
P,05 0.06~0.51 wt.% ©]t}. '

2. mFAHEAL FEe, Ba 590~2170 ppm, Be
1~24ppm, Cu 13~79ppm, Nb 20~34ppm, Ni
10~50 ppm, Pb 17~30ppm, Sr 70~1025ppm, V
42~135ppm, Zr 45~171ppm, Li 19~77 ppm, Co
4.3~19.3ppm, Cr 28~131ppm, Cs 3.1~17.6 ppm,
Hf 5~27.6 ppm, Rb 388~202 ppm, Sb 0.2~1.2 ppm,
Sc 64~17ppm, Zn 47~389ppm, Pa 8.8~68.8 ppm
o33 FEFYAS Ce, Eu, Yb T3S 247} 62~
272 ppm, 1~2.7 ppm, 0.96 ppme®]t}.

3. AMFEZE oA 71&2] Ao tigh AToMe
73248 A &ake due] EsMIEER o F
oA ASS RoFed vjs), sPFEAENME &
olo|E AGz #Z-FAYALY AAFAN BAH
=), ol SHIEAHES Fe,05 Te] GAolxe] &
ZFuct o e A% #Ho] e Ao B

4. $1949 FAhEs opFEaEAG L, Cux 3t
ZFAnig NG ANEWME 26, 27, 28, 29, 30CETF
GA] AR T B2elA ddiEeE & 45~
78 ppmS YER, o] x|He] o 5At Algke g 1990
o 27 4 4 9 T AEFeE 8ol A
Iz oFEHNE 7FsAdol =t Cote 3THuR X
o9 AMERE 93EkeT e APl s5ppmez
A AR} 2lo] o] Aedell WM FF EY
o] gk A=A "o Aoz AzhE, Znd
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AR GUeA e} 533 oPFEREE Hole
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£ Ag3) Gt 4 e A1 AFHA 7E
A2 AT ¢ Yg A= A

ro wg
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B RS 97§93 293¢ 34 Adusa
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