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Some heavy metal concentration of surface sediments from
the southwestern coast of Korea

S00-Gyeong Jeon and Yeong-Gil Cho
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Thirty sediment samples of the <63yum fraction collected from the southwestern coast of Korea were analysed
for their heavy metal (Fe, Mn, Cr, Co, Cu, Ni, Zn and Pb) concentration. The results show that sediment
texture plays a controlling role on the total metal concentrations and their spatial distribution. A single 1M HCI

extraction procedure was used in order to assess the
The non-residual fraction was the most abundant pool

environmental risk of heavy metals in bottom sediments.
for Mn and Pb in most samples, which means that this

metals are highly avaliable in these sediments. Cr, Ni, Fe, Co, Zn and Cu were mainly associated with the
residual fraction, suggesting that their concentrations are controlled significantly by transport processes with the
fine particles as carriers from diffuse pollution source. Concentration enrichment ratios(CER) were calculated
from the non-residual contents and their values allowed us to classify the sediments according to their

environmental risk.

Key word : Sediment, <63ym fraction, Heavy metal,
enrichment ratios
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Fig. 1. Map showing the study area and the sampling

sites.
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Fe 23~33%(HT 28%), Mn 286~976ppm{®E
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Table 1. Mean heavy metal concentrations in <63um fraction of sediments compared to other fine-grained marine

sediments
Fe Mn Co Cr Cu Pbh Zn Ni Reference
(%) (ppm)  (ppm)  (pm)  (ppm)  (ppm)  (ppm)  (ppm)
Study area 2.8 480 19 67 19 33 86 37 This study
Jinhae bay 36 386 12 59 30 3 128 27 Lee and Lee”
Banweol intertidal flat 30 35 14 - 112 40 - 5 Jung et ol
Hampyeong bay 37 593 11 74 18 33 80 34 unpublished data
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Table 2. Eigenvalues of the correlation matrix

Benvahies | e pineg_ Proportion
2831 3351 3351
1.9 5894 2543
1126 7511 1618
0.968
0510
0.386
0.126
0.095

Sum 7.999
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Table 3. The varimax-rotated R-mode factor pattern

Factor 1  Factor 2  Factor 3 Communality
Fe 0.21 087 0.01 0.80
Mn 065 ~0.33 0.13 056
Co 072 049 -0.08 0.76
Cr -0.05 0.68 0.34 058
Cu 082 0.14 0.08 0.69
Ni 092 -0.02 0.10 0.8
Zn 0.08 0.14 0.93 0.89
Pb 043 -0.66 052 0.88
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Table 4. Number of observations that fall within thp
7 pollution categories defined by Miller'”
for index of geoaccumulation (Igea) for total

digestion
Lo 25 oo 475 Liw 3~4 [goo 273 Tgeo 172 Lo 0~1 [goe < 0
Fe 0 0 0 0 0 0 28
Mn O 0 0 0 0 12 16
Co O 0 0 0 5 23 0
Ct 0 0 0 0 0 4 24
Cu 0 0 0 0 0 0 28
Ni 0 0 0 0 0 0 2
7n 0 0 0 1 23 4 0
Pb 0 0 0 0 0 0 2
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Fig. 2. Areal distribution of Iwo (geoaccumulation
index) in <63um sediment fraction.
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C Zn Pb i
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135%
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Fig. 3. Average percentage of acid (IM HCI) extract-

able metal (labile) fraction.

AP mely 1M HClol £29

4% 7199 & f90] o)FolAT Aee AAR
o

ZAYE7) BAHY IM HC $E2E9 334
dRontE A9H7Idel 9T T35 559 4
T =

getslzl ¢sted oS3 o] concentration
enrichment ratios(CER)E Tatgict ™

CERn = C, sample/C, background

o714 C, samplee IM HClol &9 F¥
5% &, C, background= vt zke JEldd, w)
#e SAZEH YA FFge] /M AFE A
o7 HeyE 270 A (AH 24 € 278 control
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of gAY mEg omjie, 2~5 Afo]9 Fhe
moderate anthropogenic signals, 5~202 signi-
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oft Apy

Table 5. Number of observations that fall within the
5 pollution categories defined by Suther-
land®” for concentration enrichment ratios
(CER) for a IM HC(I single leach

CER CER CER CER CER

<2 2~5 5~20 20~40 >40
Fe 28 0 0 0 0
Mn 28 0 0 0 0
Co 8 0 0 0 0
Cr 24 4 0 0 0
Cu 28 0 0 0 0
Ni 28 0 0 0 0
Zn 27 1 0 0 0
Pb 28 0 0 0 0

5o 12830 12600 12610
12550 ZEL 25
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Fig. 4. Areal distribution of CER (concentration en-
richment ratio) in <63im sediment fraction.
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