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Heavy Metals in Surface Sediments of the Youngsan River
Channel
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Dept. of Marine Resources, Mokpo Nat! University
‘Dept. of Earth Environmental Science, Chonnam Nat! University
(Manuscript received 30 January 1998)

Thirty-eight sediment samples collected from the Youngsan River channel were analysed for Fe, Mn, Co,
Cr, Cu, Ni, Zn and Pb to recognize the extent of contamination. Results showed that a wide range of con-
tents was apparent for every metal over the study area. These differences have been mainly related to the
textural variability of sediments. Exceptions to this were found in the contents of Cu, Zn, Pb and pos-
sibly Mn. The contents of Cu, Zn, Pb and Mn were particularly higher in the sediments from the con-
fluence of tributaries. Downstream profile of metal/Al ratios indicates that pollutant inputs from the
Kwangju tributary are mainly responsible for enrichment of these metals in bed sediments of the Young-

san River.
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Fig. 1. Drainage basin and tributaries of the
Youngsan River. Sampling stations of bed

sediments (
stream. KJC:Kwangju channel,
Hwangyong channel, JSC:Jiseok channel,
KMWC:Komakwon channel, HPC:Ham-
pyung channel, YAC:Youngam channel
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Table 1. Analytical results of 38 bed sediments from the Youngsan River channel
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SpE A g IS5 P

oI lpistance Al Fe Mn  Co  Cr  Cu Ni Zn Pb  Cos Mz
(km) (%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (@)
1 0.4 7.3 3.3 539 11 58 12 30 62 21 1.37 8.2
2 2.0 100 5.1 693 15 86 21 44 109 31 1.52 106
3 5.8 7.1 3.3 616 11 55 12 28 67 22 1.43 10.7
4 9.5 106 54 1001 16 86 25 42 123 32 1.24 10.1
5 12.4 10.7 5.4 1078 16 88 25 46 121 32 1.33  10.2
6 14.5 10.4 5.4 847 16 86 25 43 126 34 1.31 10.8
7 17.7 10.2 5.2 847 i6 80 27 45 141 33 1.34 9.6
8 20.5 10.1 5.0 924 16 76 30 41 149 34 1.24 9.0
9 23.1 9.5 4.7 1078 14 67 29 37 149 35 1.43 8.6
10 26.0 9.8 4.9 1463 15 66 36 37 171 34 1.52 8.4
il 29.1 10.1 4.9 1309 15 73 37 11 180 36 1.25 9.1
12 33.0 7.0 3.0 693 10 38 17 21 97 27 0.86 8.2
13 ¢ 376 9.5 4.8 1232 15 78 17 39 91 31 0.90 9.2
14 | 38.1 9.3 5.2 1232 16 88 19 42 97 28 0.93 9.5
15 39.0 101 4.9 847 16 84 20 42 102 32 1.08 10.3
16 41.3 8.5 3.7 924 11 49 26 26 119 34 0.76 8.9
17 44.5 9.0 4.2 693 14 70 15 32 83 31 1.05 9.0
18 45.1 8.5 3.7 847 11 49 29 29 128 34 0.78 8.9
19 49 4 9.6 4.4 847 13 64 35 33 153 36 0.70 8.5
20 54.0 8.2 3.6 770 11 46 28 30 133 34 0.92 5.5
21 56.0 9.4 4.1 7170 13 52 38 30 164 40 0.83 7.9
22 60.5 5.9 2.0 539 6 23 10 - 10 55 25 0.92 2.9
23 64.8 6.2 2.2 539 7 23 10 13 66 26 0.82 2.7
24 66.5 6.2 1.9 231 6 21 8 15 60 26 0.98 2.6
25 1 €81 8.3 3.4 462 11 42 30 24 143 36 1.06 6.5
26 1 70.0 9.4 4.2 539 13 52 43 33 189 42 0.79 7.4
27 74.0 7.0 2.9 539 10 35 29 23 137 34 0.87 4.5
28 75.0 7.0 2.6 385 9 27 17 17 92 29 1.11 3.9
29 77.0 94 3.9 693 11 44 18 24 102 43 1.06 6.1
30 81.1 10.4 4.7 616 14 57 60 38 252 52 1.10 7.9
31 83.0 9.5 4.4 578 14 63 78 36 295 58 1.35 7.8
32 84.0 9.8 5.0 693 16 77 15 35 425 75 1.66 8.0
33 85.3 8.5 4.0 539 13 68 96 33 337 64 1.58 7.8
34 30.5 9.2 3.6 1078 12 42 42 25 187 45 0.73 8.1
35 99.3 5.7 1.1 308 5 7 3 5 29 26 0.61 -0.2
36 103.6 4.9 1.1 693 4 8 3 4 22 25 0.64 -0.4
37 ¢ 1051 5.0 1.3 616 5 10 4 9 26 24 0.82 -0.5
38 i 112.5 5.7 1.5 385 5 9 4 9 32 25 1.08 0.3
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Fig. 2. Downstream variation of heavy metals in bed sediments of the Youngsan River, Thick lines in fig-

ures are running average line.
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Fig. 3. Scatter diagram of the content of Fe, Mn, Co, Cr, Cu, Ni, Zn, and Pb vs. mean grain-size (Mz) in
the Youngsan River sediments. Lines in figures are best fit regression line.
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Table 2. Average metal contents of sediments from the Youngsan River channel, together with those of

other areas for comparison

| Al Fe Mn Co Cr Cu Ni Zn Pb Mz

(%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (O) n
Youngsan River! 8.5 3.8 755 12 54 30 29 132 35 7.0 38
Youngsan Estuary®| 8.3 4.1 672 13 76 22 37 95 28 9.0 40
Keum River® 74 2.8 562 11 54 17 19 72 27 4.8 21
Kwangyang Bay?! 82 3.8 909 13 67 19 33 95 35 7.9 91
Jinhae Bay® - 3.6 386 12 59 30 27 128 37 - 23
Average Crust® 6.9 4.0 720 13 71 32 49 127 16 - -
Source of data: 'This study: 2Cho and Park(1988): *Choi et al.(1996): *unpublished data:

*Lee and Lee(1983):

Table 3. Correlation coefficients for organic car-
bon (Cuy) and heavy metals of Youngsan
River sediments

Fe Mn Co Cr Cu Ni Zn Pb Coy
Fe [1.00 0.66 0.99 0.96 0.43 0.98 0.54 0.42 0.54
Mn 1.00 0.65 0.63 0.07 0.63 0.15 0.04 0.17
Co 1.00 0.97 0.45 0.98 0.55 0.42 0.55
Cr 1.00 0.37 0.97 0.45 0.32 0.59
Cu 1.00 0.37 0.97 0.95 0.48
Ni 1.00 0.48 0.34 0.57
Zn 1.00 0.96 0.49
Pb 1.00 0.38
Corg 1.00
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Fig. 5. the enrichment ratios of each analysed metal in the Youngsan River sediments.
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