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Heavy Metals in Surface Sediments of the Youngsan Estuary,
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To determine the distribution of heavy metals in

estuarine sediments, forty surface sediment samples

were collected from the Youngsan estuary, and analysed for their contents of Fe, Mn, Co, Cr, Cu, Ni, Zn
and Pb. Contents of most analysed metals were comparable to those in the near shore environment
around Korean peninsula, and little anthropogenic effect was identified. However, there was a contrasting
behavior among the metals with respect to their relationship with the grain-size of sediments. Contents
of Fe, Co, Cr and Ni demonstrated a fairly linear relationship with the grain-size of sediments whereas

those of Mn, Cu, Zn and Pb did not. This different
result of the additional inputs. The R-mode factor
Zn, Pb and Mn from that of Fe, Co, Cr and Ni.

behavior in these metals was interpreted as being the
analysis also confirmed the different behavior of Cu,

Key words : heavy metals, sediments, distribution, factor analysis, Youngsan estuary
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Table 1. Analytical results of 39 surface sediments from the Youngsan Estuary

STN Al Fe Mn Co Cr Cu Ni Zn Pb Core Mz
(%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) {(ppm)_ _(ppm) (%) (D)

1 8.3 4.4 770 14 80 19 37 87 26 1.03 9.4
2 8.4 4.0 462 12 73 21 34 98 26 1.23 9.3
3 8.1 4.2 539 12 74 21 37 98 29 1.13 8.9
4 7.1 3.5 539 12 67 16 30 72 26 0.94 8.3
5 9.1 4.7 693 15 87 23 40 108 29 1.18 9.9
6 8.8 4.5 539 13 82 23 40 104 30 1.33 9.6
7 8.6 4.2 539 12 76 22 38 98 31 1.26 9.4
8 7.2 3.1 616 9 60 15 29 62 27 0.85 7.9
9 8.4 4.3 847 13 81 19 40 87 28 1.02 9.3
10 8.8 4.8 693 15 87 24 39 104 27 1.30 98
i1 8.3 4.1 693 13 75 21 34 90 26 1.19 8.8
12 85 4.3 693 14 78 19 38 88 28 1.03 9.4
13 8.3 3.9 462 12 7 22 34 93 30 1.00 9.2
14 9.0 4.4 539 14 81 25 38 106 36 1.24 9.5
15 8.8 4.5 616 i4 83 28 41 106 31 1.28 9.5
16 9.0 4.5 616 14 81 30 40 111 37 1.20 9.6
17 8.8 4.5 693 14 83 28 40 112 37 1.25 9.4
18 8.5 4.2 847 13 78 23 38 95 23 1.05 9.1
19 8.8 4.5 616 i4 82 34 43 114 27 1.22 9.6
20 8.6 4.3 693 14 82 25 38 101 26 1.13 9.4
21 8.0 3.9 539 12 73 22 34 90 24 0.99 8.8
22 8.5 4.2 616 13 77 37 36 130 33 1.39 9.3
23 7.7 3.6 693 11 67 22 32 83 28 1.03 9.0
24 7.8 3.9 693 13 75 29 40 176 33 0.95 9.0
25 7.7 3.7 847 12 70 19 35 83 26 g.61 9.0
26 8.3 4.1 770 14 80 25 37 96 30 1.09 9.3
27 8.4 4.2 1078 14 83 23 40 97 31 0.99 9.4
28 8.6 4.3 1078 14 83 26 38 101 30 1.13 9.3
29 8.5 4.2 693 14 81 20 37 91 22 0.90 9.2
30 8.2 3.8 616 12 75 24 33 87 23 0.90 8.6
31 8.1 4.0 770 13 76 20 36 88 29 1.03 9.0
32 7.8 3.8 616 12 72 19 35 83 19 1.60 8.7
33 8.0 3.9 616 13 76 19 37 86 22 1.00 9.0
34 7.6 3.6 539 12 69 16 33 77 17 0.91 8.3
35 8.2 4.1 693 14 79 20 37 91 24 1.18 9.3
36 8.0 3.9 693 13 76 21 36 87 26 1.04 9.1
38 8.4 4.3 847 15 81 21 37 95 36 0.86 9.4
39 7.9 3.9 539 12 69 18 32 79 23 1.04 79
40 8.6 4.3 616 14 82 22 40 94 22 1.06 9.4
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Table 2. Correlation coefficients among the me-
tallic elements

Al Fe Mn Co Cr Cu Nt 7n Pb
AL1.00 094 0.05 073 0.8 0.59 0.79 0.47 0.53
e 1.00 0.22 0.84 094 0.55 0.87 0.50 0.47
\Mn 1.00 0.39 0.35 0.06 0.30 0.05 0.17
Co 1.00 0.84 0.43 0.74 0.43 0.34
Cr 1.00 0.53 0.90 0.50 0.39
Cu 1.00 0.60 0.78 0.57
Ni 1.00 0.64 0.44
A 1.00 0.55
’h 1.00
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Fig. 5. Relationship between the content of Al and
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fit regression line.
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Fig. 6. Schematic maps showing the distribution of metal/Al ratios for Mn, Cu, Zn and Pb in surface sediments of the Youngsan Estuary.
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Table 3. The Varimax-rotated R-mode factor pat-
tern
Factor!  Factor?2 Factor3 Communality
Al 0.87 0.31 -0.25 09
Fe 0.94 0.26 -0.06 0.97
AN 0.26 0.06 0.90 0.88
Co 0.88 0.18 0.23 0.86
Cr 0.95 0.23 0.14 0.97
Cu 0.32 0.83 -0.14 0.82
Ni 0.80 0.41 0.13 0.83
/n 0.25 0.86 -0.02 0.80
Ph 0.22 0.76 0.06 0.64
Nz ! 0.84 0.36 0.03 0.83
Co. | 054 038 06l 0.81
variance 60.9 139 10.0
cumulative 74.8 84.8
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