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Geochemical Characteristics of Stream Sediments in the Konyang Area

Young Seog Park and Dae Woo Park*
Dept. of Resource Engineering, Chosun University, Gwangju, 501-759, Korea

The purpose of this study is to determine the geochemical characteristics for the stream sediments in the Kon-
yang area. So we can estimate the environment contamination and understand geochemical disaster. We collect the
stream sediments samples by wet sieving along the primary channels and slowly dry the collected samples in the
laboratory and grind to pass a 200mesh using an alumina mortar and pestle for chemical analysis. Mineralogy,
major, trace and rare earth elements are determined by XRD, XRF, ICP-AES and NAA analysis methods. For
geochemical characteristics on the geological groups of stream sediments, the studied area was grouped into quartz
porphyry area, sedimentary rock area, anorthosite area and gneiss area. Contents of major elements for the stream
sediments in the Konyang area were SiO, 41.86~76.74 wt.%, Al,0; 9.92~30.00 wt.%, Fe,03 2.74~12.68 wt.%, CaO
0.22~3.31 wt.%, MgO 0.34~3.97 wt.%, K;O 0.75~5.93 wt.%, Na,0O 0.25~1.92 wt.%, TiO, 0.40~3.00 wt.%, MnO
0.03~0.21 wt.%, P,05 0.05~0.38 wt.%. The contents of trace and rare earth elements for the stream sediments were
Cu 7~102 ppm, Pb 15~47 ppm, Sr 48~513 ppm, V 29~129 ppm;, Zr 31~217 ppm, Li 14~94 ppm, Co
5.6~32.1 ppm, Cr 23~259 ppm, Cs 1.7~8.7 ppm, Hf 2.1~109.0 ppm, Rb 34~247 ppm, Sc 4.5~21.9 ppm, Zn
24~609 ppm, Sb 0.8~2.6 ppm, Th 3~213 ppm. Ce 22~1000 ppm, Eu 0.7~5.3 ppm, Yb 0.6~6.4 ppm. Generally, the
contents of Al,O; and SiO, had a good relationships with each other in rocks but it had a bad relationships in
stream sediments fo this study area. The contents of Fe,O;, CaO, MnO and P,Os had a good relationships with
major and minor elements in stream sediments of this study area. The contents of Co and V in the stream sedi-
ments had a good relationships with other toxic elements.

Key words : Stream sediments, Major and trace elements, Geochemical characteristics, Geological group, Relationships
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Table. 1. Rock name and sample number for geological groups.

Geological groups Rock name Sample No.

Qp(Quartz porphyry): 4,12,26,97,98, 116, 117

Q Go(Grano diorite) 146~148, 155, 156, 169
Mm(Madong formation) 51~57, 62~69, 92, 100~115,

Se Mw(Wonji formation) 118~129, 152, 154, 157~168, 170

An An(Anorthosite) 30, 37, 38, 45~47, 71, 87~89, 93
Gnp(Porphyroblstic gneiss)
Gnm(Massive granitic gneiss)
Gnl(Leucocratic granitic gneiss)
Gnhl(Leucocratic hornblende gneiss) 1~3, 5~11, 13~29
Gnb(Hornblende biotite gneiss) 31~36, 39~44, 48~50

Gn Gns(Spotted gneiss) 58, 63~70, 72~86, 90, 91
Gnme(Metatecitc gneiss) 9496, 130, 132, 134~145
Gnh(Hornblende gneiss) 149~151
Gng(Gray granitic gneiss)
Sch(Meta sediments)

Grn(Granulite)
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Fig. 1. Geological map of the Konyang area.
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Fig. 2. Sampling site map of the Konyang area.

(NAAYT 2lste] AAsich 42 2L 93 =
Al A A4 Y HANARO 932 (Hi-
flux Advanced Neutron Application Reactor)S ©]&
S, NAA Aol E of FRe] WA 71ed]
S ol8eisit) Zubd FHES IEREAIA

TYe HPGe rray &AL o] &algct g4 E
—4 FEEE A9 XA SR EM(XRD)S 2Atet
@ FE7)1714E2] X'Pert PRO MPDE o] 4311t}

4 @n o D

4.1. SHAE|MEe FMEHL SN

SHFE A ELS £ 178719 AlE7F AFEen, o
F ARt A9 sEAEY ARE 13, "XYE
AL 6771, ol=BEAPE A 117f 282 #H

128°00'

0 2000 4000m
——

vl A sTloln], AT FHRAL B
ol A Table 25 2. Syl e A

)

i FAHEYULe v e S0, FFEHe B3

YR AL>HGL Aol A sope A}
& olARt 1 Felw AR Y, ALO;,
29 y%l_o 0]“1 E_/\].O]E x]Oﬂ

Fe,05, MgO, K0, TiO, P,0s 3H SYzte wnpgls

A9, Si0,, Na,0, T SUdghe 54 Adox =

< e eIt Adug Ao 4 é-“&:%*«l 5

Pole w2k 2AE BRI, Wz ek
97h W BAe] SItkFig 3). olHe FHEEL
o P AW 7} AT TAYR

Aol 7k ek ohel, A7) A7 EE)obr ) RE
FAW gl o277 g olrt Yoz 3
M Z1AA - sk 8k Frvt 2] o) e



TUAA sVIEHE i xrsisty EA4 333
Table 2. Contents(wt.%) of major elements of the stream sediments for the geological groups in the Konyang area.
Elements Geological Min Max Mean S.D. GM. Median
groups
1 47.19 71.35 60.56 7.88 60.07 60.35
Si0, 18 53.22 76.74 69.67 534 69.46 7125
111 46.81 56.71 49.97 3.28 49.87 49.20
v 41.86 73.36 53.58 5.48 53.31 53.07
I 12.81 19.45 16.10 1.93 - 15.99 15.78
ALO, a 992 19.46 13.16 2.15 13.00 12.71
m 17.04 30.00 24.20 3.99 23.89 24.01
wv 12.20 23.69 17.70 1.94 17.60 17.49
I 3.16 9.51 5.72 2.53 5.24 4.56
Fe,0; I 284 7.83 426 1.05 - 4.16 3.99
11 4.90 9.76 7.37 1.49 7.23 731
v 274 12.68 8.09 224 772 8.60
I 0.23 2.98 0.97 0.79 0.73 0.79
Ca0 1 022 138 0.43 0.22 0.39 035
I 1.29 331 2.20 0.59 2.13 2.11
v 0.29 2.74 1.03 0.43 0.95 1.01
I 0.41 2.70 1.16 0.73 0.96 1.00
I 0.34 1.76 1.07 0.29 1.02 1.09
MgO
11 1.09 3.97 1.71 0.84 1.59 1.48
v 0.51 2.94 1.45 0.51 1.35 1.55
I 2.02 4.96 2.69 0.77 2.61 2.49
KO i 193 3.55 243 0.32 242 239
2 I 0.75 3.80 1.38 0.90 1.21 .1.08
v 1.08 593 333 0.81 322 3.31
I 0.40 1.88 0.81 0.44 0.73 0.62
1 0.25 1.68 0.73 0.27 0.69 0.72
NaO
111 0.31 0.73 0.59 0.14 0.57 0.62
v 027 1.61 0.66 0.28 0.61 0.61
I 0.40 1.18 0.72 0.26 0.68 0.62
Tio, I 0.46 1.18 0.79 0.12 0.78 0.80
1 043 1.33 0.85 0.25 0.81 0.93
v 0.51 3.00 0.98 0.34 0.93 0.98
I 0.06 0.14 0.11 0.03 0.10 0.11
MnO i 0.03 0.16 0.08 0.03 0.07 0.07
11 0.07 0.17 0.12 0.03 0.11 0.12
v 0.03 0.21 0.11 0.03 0.10 0.11

I: quartz porphyry area. number of samples=13.
H: sedimentary rock area. number of samples= 67.
I1I: anorthosite area. number of samples= 11.

IV: gneiss area. number of samples= 87.
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Fig. 5. X-ray diffraction patterns of representative stream sediments.

Table 3. Contents(mg/kg) of trace and rare earth elements of the stream sediments for the geological group in the Konyang area.

Geg(;i;%gal Cu* Pb* Sr* V* Zr* Li* Co** Cr** Cs** Hf** Rb** Sc** Zn** Th** Ce** Eu** Yb**
Min 8 22 50 31 63 16 63 36 3. 52 58 45 41 8 79 08 14
Max 42 33 513 112 100 94 289 138 6.0 84 164 197 138 21 161 3.0 32
Mean 19 26 176 62 79 35 167 73 42 63 105 109 96 12 105 1.5 2.1
@z STD 17 26 140 57 78 29 144 65 40 62 99 96 8 11 101 13 20
GM. 16 26 146 55 77 21 162 69 34 - 58 98 99 104 10 98 13 20
Median 10 3 131 26 11 24 96 42 14 12 43 60 39 6 34 09 07
Min 8 15 48 32 56 15 85 41 29 65 90 56 24 12 72 07 1.1
Max 102 33 234 129 217 66 242 259 &7 223 203 158 609 24 193 53 35
Mean 23 23 91 64 84 27 129 118 50 112 126 95 79 16 116 13 22
Se STD 12 4 38 17 21 12 35 47 14 34 31 21 105 3 24 08 06
GM. 21 23 8 63 82 25 125 110 48 107 122 93 59 15 114 12 22
Median 21 23 83 63 81 23 125 114 46 11.1 119 90 55 15 110 12 22
Min 16 27 123 48 32 15137 43 1.7 21 34 108 34 3 22 08 06
Max 28 47 231 125 86 74 32.1 252 43 134 147 199 147 18 74 19 34
™ Mean 21 36 161 75 67 37 203 113 3.1 54 80 140 66 6 40 14 14
STD 4 6 3t 22 15 21 53 57 08 42 42 27 33 5 17 03 038
GM. 21 35 159 73 65 32 197 103 3.0 45 70 138 61 5 37 14 13
Median 22 35 161 72 68 25 195 97 33 36 67 141 58 4 32 15 13
Min 7022 64 29 31 17 73 37 21 44 100 67 4 4 34 08 10
Max 54 43 312 127 137 92 262 126 87 109 247 219 250 213 1000 29 64
Gn Mean 27 31 156 75 75 48 167 82 43 153 162 153 107 28 174 18 3.
STD 11 S5 48 22 20 18 47 23 1.2 184 38 39 39 38 174 05 12
GM. 25 31 149 72 72 44 160 78 42 111 158 148 100 19 133 1.7 29
Median 24 30 144 72 76 42 171 81 45 93 162 161 99 17 142 1.7 3.1
Qz: quartz porphyry area. (*number of samples=13, **number of samples=5)
Se: sedimentary rock area. (*number of samples=67, **number of samples=30)
An: anorthosite area. (*number of samples=11, **number of samples=10)
Gn: gneiss area. (*number of samples=87, **number of samples=39)
4.3 XFHchy faYarol B4 omE Y FEAE B2 4 g 534S A
43.1. 72(Cu) tH(Wager and Mitchell, 1951). E3t ZE A EA
Fols EAHN AFALY FFEOE @4 vh W VPR RREAT o A S4o)
o

avte} 27] APWANA vhaskzRE Fs] b

AL, Y2 EF el ko] Ui WoH (Sppm
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olahy FAHE oIV vl Agdgel 44 F jlen,
HaEEdME AL FF w5 27 9 dFzxF
Aste] Adr= gickE L AH=r, 1996; Merian,
1991).

AR i Azt A 25 ppm, EGNA 2~100 ppm

(Levinson, 1974; Taylor, 1964; Taylor and McLennan,
1995; Turekian and Wedephol, 19613 % &H--5lo]
ATk, :
729 e XAPHEE AHEH, oll=B %A}
o|E AYollA 16~28 ppm, HuldF X GolA 7~54
ppm, EZUF 2 Gl 8~102 ppm, A G A G
A 8~42 ppmo|tt, 2E X go] Al Sppm Hr}
A #Eso] AYAGL glge] s, T
HFA (25 ppmy T tIEA 2 25 ppme} L)
ATk AEHE 12873 ARAA] 2R 5
102 ppm2Z E<F2] tolerable leveldl 100 ppm¥E.Th
we FHEALE M o] X9 EFHYEES )0
o, FA3 siteo] HRZH AZHI 127(18 ppm), A&
HE 173(15 ppmy= 219 BRI HTE Y2 A
o2 Hel, weke] F3} 2uk 9 AR AHM F
3], f&e] olF TRl o AY THE A=
AZpgrt,

432. ¥RE(V)

HhtES FAUH Al vE 71l 54
How HalEy, A oty - W] - &uolo]
EFS S 7] vlanlEe oiAR fARE S
7 (Tayor, 1964), AFH20 ppm)# 4131215 ppm)ell
A gar, Ad130 ppm)s olAYA dAEA w2
317420 ppmydll= A ¥ thLevinson, 1974;
Tayor, 1964; Turekian and Wedephol, 1961). &3t &
A& QA Aol AHSA SAE {71AN
Adere] wptEe A AN S 2EEY 2
sloll sk, vhigel Ag-e $E 279 43
FEE 71N rIFEH] FEE AsAIIchEAY
I A, 1996).

HhtEe] MRS AdYOEE Ay, olrEn
Aol E R GollA] 48~125 ppm, HrILF A Ao
29~127 ppm, EZF A 2ollA] 32~129 ppm, 4]t
& Aol A 31~112 ppmolch, vftEe] §% HaA
9} FU47E2 70 ppm, 65 ppmeE HAE oW, AlE
HE 78RN A EH ota] F-2)2 129 ppmeE
MBS U Y KB, o Age HHY

G LR R DIC DR E I EE AR

9, ALY, M3l Y= glof me FIAE 7}
A,

433. FEE(Co)

FREE FF&o|H F{ddholt} Co*ol29] o
£371(0.748)8 Fe¥'ol&0.770)% A9 zomz
Co*'e Fe?'3l8tE4o] 9aso] gk 22y CocFe
9] ¥j&g vjzr} 81270 vheold FEAA 7
o PAge] Haige] wet P} ghshe Aol
o™ (Mason and Moore, 1982), B3} E2X]0A]
FHEZL ARET FEo] NEH AFLFE o] A
I, #ERo] s, HitjE IUE o] Ao}
& Aeodes AR 74 489S 2Hske 4 Bt
(Merian, 1991; Reimann and Caritat, 1998).

A AEAZIM 10ppm, EFFY HAeEFS
8 pprrdelH, vlaa Gr7Pdedelr] FH-sth(Levinson,
1974; Taylor, 1964; Taylor and McLennan, 1995,
Turekian and Wedephol, 1961).

ARE o AT AHEH, ol-2x
AR)E AHollA] 13.7~32.1 ppm, HArfF AN
7.3~26.2 ppm, EHLF A G4 8.5~24.2 ppm, %3
W A HoA 6.3~28.9 ppmelth. BE A|Ho] AIQ
Sppm HET} = B3 go] A¥AGL glgo] oAt
Ho, AlEWE 87E SFH A B2l
32.1 ppmo 2 ZYAF HFFHA 158 ppm Kt}
M = TS B FAubEo] =l glth o] A
& GAARE LY EFe] AEHE, LEE
o] 7] Tl F3), 29t W EF ] AN &
3| 48] olFH iy Fo] At odt A0 Alw

=

YA (Correlationyi-A o & G751 Sl
FE 7He] AHEAAE FAsP] Y8 ARgsle B4
HOo RN, shte] Wavt thE Haet BEAe] e
1, At o= Fxe] AAMo] YeXE dolry
A BA7IHolt). MPE 7he] S dohiy]
FAA TR Fo&(Pearson) RAGTE o83 oA

FrFet AEE gt MFE 7k A
12 A7 ol&F AAL EE WEE 7 #
NFG 5 13, A9 7He] AZHAE «oF

e AP A5t drks FelA] Fa3H OF
THEEAd, 2000).
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SiOF ALO W3l F& TS Hole Aol
Ae] FARA2S) 7o) SHEAEIME 52 43
AL Jepo s, YwA] Fe,0;, Ca0, MnO, P,0s

o e E T2 AT e BY A =
o] (- AAAAE YERNH, Fe,0; BEE &
3L VeI 3] Fe,0,9 SioeMe 7V &
2 0.809**Z RolH, Nay,0;, MgO, MnO, P,0O
ME & RS BoFe); ol BEY 39 2)
e F3), & 3 EA o] BAoM 58] 49
olFd F T W g Aoz AsH). T3
Fe,0; Ad&o| A8 AN Fo| 4 AstE FHiQ)

Table 4. Correlation coefficients of each major elements of the stream sediments in the Konyang area.

SIOZ A1203 Fezo_; Ca0O MgO Kzo Nazo TIO2 MnO P205
Si0,  1.000 -0.734** -0.809** -.0684** -0.568** -0.107 0.147*  -0.426** -0.623** -0.627
AlLOs 1.000 0.465**  0.699**  0.317**  0.000 -0.050 0.091 0.361*%*  0.172*
Fe,Os 1.000 0.521*%  0.656*%*  0.173*  -0.283**  (0.734**  (0.683**  (.755**
_Ca0 1.000 0.634**  -0.214**  0.191**  0.327*%*  0520%*  (.328**
MgO 1.000 -0.257*%  0.093 0.580**  0.541%*%  (.408**
K,O 1.000 -0.003 -0.060 -0.067 0.310%*
Na,O 1.000 -0.201**  -0.169** -0.129
TiO, 1.000 0.551%*  0.497**
MnO 1.000 0.582+*
P,05 1.000
**Correlation is significant at the 0.01 level(2-tailed)
*Correlation is significant at the 0.05 level(2-tailed)
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Fig. 6. Correlation between major element against major element for the stream sediments in the Konyang area.
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olxd FAER FA, IR ez FEFEt  MEHATKTable 4).

(Fig. 6).
FAEYA ke T3, &4 9 H@AFE] o 443 FAAEDI FeldaTte| dHAF
g Hlf-5942 ALOE t‘iﬁ} | T2 4 L—Eé— 4t dubz o 2 ARREAE &ole FA Fgso] o
HEW ALO;9 o] Frigtel wet SO w2 Si0, §HEeo] FolEFE FERUALY I 1]
2ol AA#AS BolH, Fe,0;, CaOv F7HE 23 E, 1999814 =Y, 93 AdoXx 2%, |,
AB9 AFFAS BIYZ, MO, K,0, Na,0, TiO,, v Si0, ¥ F()8 %2 AR B &
MnO, P,0; AE-2 EE3 JAAAE HolA] ok9ivh TH(Table 5).
I K0 AEE HJBAE A fle AR & e d4ERG olFe] E TFelv S0 ¥
Table 5. Correlation coefficients between major and toxic elements of the stream sediments in the Konyang area.
Cu Li Pb Th Cr Co Zn \"
SiO, -0.371%* -0.543** -0.659** -0.100 0.225* -0.615%* -0.210 -0.534*
AlO; 0.074 0.368** 0.731%*  -0.095 -0.167** 0.454*  .0.005 0.248*
Fe,04 0.516** 0.567** 0.558%* 0.253* -0.113** 0.738** (.323** 0.638*
CaO 0.131 0.291** 0.500** -0.020 0.005 0.548** 0.063 0.407*
MgO 0.555%* 0.377** 0.312%* 0.188 0.382** 0.781** 0.161 0.793*
K,0 -0.083 0.167** 0.165* 0.126 -0.493** -0.341** 0.168 -0.294*
Na,O -0.224%% -0.172* -0.151* -0.015 -0.085 -0.205 -0.059 -0.129
TiO, 0.443%* 0.297** 0.240%* 0.464** 0.079 0.563** 0.312** 0.638*
MnO 0.401%* 0.367** 0.372%* 0.257* 0.014 0.669** 0.367** 0.586*
P04 0.388%* 0.445** 0.364%* 0.392** -0.272* 0.372** (0.485** 0.420*

**Correlation is significant at the 0.01 level(2-tailed)
*Correlation is significant at the 0.05 level(2-tailed)
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Fig. 7. Correlation between major element against toxic element for the stream sediments in the Konyang area.
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Table 6. Correlation coefficients of each toxic elements of the stream sediments in the Konyang area.

Cu Li Pb Th Cr Co Zn v
Cu 1.000** 0.417** 0.29]1** 0.287** 0.204 0.760** 0.301 ** 0.694*
Li 1.000 0.591 +* 0.135 -0.174 0.405** 0.063 0.442*
Pb 1.000 0.120 -0.192 0.447** 0.151 0.375%
Th 1.000 -0.022 0.081 0.014 0.235*
Cr 1.000 0.308** -0.035 0.287*
Co 1.000 0.299** 0.839*
Zn 1.000 0.282*
A% 1.000*
**Correlation is -significant at the 0.01 level(2-tailed)
*Correlation is significant at the 0.05 level(2-tailed)
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Fig 8. Correlation between toxic elements and vanadium for the stream sediments in the Konyang area.
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