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;. Abstract ::

Environmental quality(water and sediment) was analyzed in the tidal flat of Saemangum of
Jeonbuk Province, the west coast of Korea, using the 101 sediment samples and 69 water samples
collected in September 4~13, 2001. Major water quality parameters with the means of 69 surface
water samples are as follows; 25.51+0.68 T for water temperature, 29.88+5.01 for salinity, 1.40+
0.78mg/L for COD, 0.352+0.417mg/L for DIN, and 0.027%0.023mg/L, for phosphate, respectively.
Higher values were found at the subestuary of Dongjin and Mangyung River, and lower values at
the Saemangum embayment and Gomso Bay. There was a significant negative correlation between
salinity and the other water quality parameters(p<0.0001) such as COD, nutrients, SS and N/P. This
correlation suggested that the major pollution sources be from terrestrial inputs through tributaries
in this area. Principal component analysis clearly revealed a spatial variation of water quality;
stations with higher values of nutrients and COD located subestuary of tributaries. 14 sediment
quality parameters including 8 trace metals were measured using the 101 surface sediment samples,
Average values for the parameters are as follows; Al 2.28+0.92%, Cd 0.61+0.27 ppm, Cu 8.95+4.06
ppm, Fe 1.194+0.37%, Mn 182.31+77.45 ppm, Ni 10.83+4.97 ppm, Pb 15.20+£4.35 ppm, Zn 41.34+
34.62 ppm, COD 2.68+1.85 mg/g dry, AVS 0.04+0.08 mg/g dry, IL 1.29+1.08%, water content 24.11
+4.49%, TN 0.02+£0.02%, TC 0.22+0.30%. Spatial variations of sediment quality were not clear as
water quality. Some higher values were found at the subestuary of Gum River and lower values at
the other area. There was a significant positive correlation between the heavy metal concentrations
and organic materials within the sediment(p<0.05). Enrichment factors showed the ranges of 1~2
for most of the metals in the sediment except zinc(1~6), indicating no serious exogenous input of
heavy metals in the study area. Also, the heavy metal concentrations in the sediment were within
the ranges found at the natural marine environments.
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Fig. 1. Station locations for the water and sediment sampling in the Saemangum Area, West Sea

of Korea
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Fig. 2. Spatial variation of water quality in the Saemangum Area, West Sea of Korea in September,
2001
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Table 1. Relationship between water quality parameters. Top numbers are correlation coefficients
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Table 2. Correlation between sediment quality parameters. Top numbers are correlation
coefficients and bottoms are calculated probability
Cd Cu Fe Mn Ni Pb Zn COD | AVS IL wC TN TC
Al 0.611710.2714 ] 0.73810.6479|10.3934 | 0.5146 10.5943 | 0.0263 | 0.0445 |0.0273 | 0.1141| 0.0916 | 0.1623
0.0001|0.0060 | 0.0001|0.0001|0.0001|0.0001|0.0001 |0.7942 |0.6587 | 0.7867 | 0.2559 | 0.3621 | 0.1049
Cd | 0.4100 | 0.9691|0.7858|0.7278 10.8729 | 0.5668 | 0.3108 | 0.2631 | 0.2105 | 0.3617 | 0.3459 | 0.1680
0.0001{0.0001 | 0.0001|0.0001 | 0.0001 | 0.0001 | 0.0016 {0.0079 [0.0347 |0.0002 |0.0004 |0.0932
Cu |0.4323] 0.3116| 0.5162|0.2346 | 0.4217 | 0.7702 | 0.6540 | 0.6544 1 0.7207 | 0.7587 | 0.5053
0.0001{0.0015{0.0001| 0.0182|0.0001|0.0001|0.0001|0.0001|0.0001{0.0001 | 0.0001
Fe | 0.7914]0.6968| 0.8616 | 0.6067 | 0.2498 | 0.2337 | 0.2011|0.3447 | 0.3067 | 0.1582
0.000110.0001|0.0001]0.0001| 0.0118 | 0.0187|0.0437]0.0004 | 0.0018 | 0.1141
Mn | 0.5035|0.7087 | 0.3451|0.2318 |0.2005 | 0.0728 10.2346 | 0.3101|0.2495
0.000110.0001{0.0004 | 0.0197{0.0444{0.4694 | 0.0182 | 0.0016 | 0.0119
Ni| 0.5614 ]0.5044 | 0.4610|0.3626 | 0.2860 | 0.5057 | 0.4577 | 0.2288
0.0001|0.0001|0.0001|0.0002|0.0037 | 0.0001| 0.0001 | 0.0214
Pb|0.4522 | 0.1688 | 0.1866 | 0.1095 | 0.1994 [ 0.2043 | 0.0139
0.0001|0.0916 | 0.0617 | 0.2759 10.0456 | 0.0404 [ 0.8899
Zn |0.2064 | 0.1963 | 0.1986 | 0.2573|0.2807 | 0.1296
0.038410.0491|0.046410.0094 | 0.0045 | 0.1965
COD | 0.8258|0.641910.8075]0.8665 | 0.5455
0.000110.0001|0.0001|0.0001|0.0001
AVS|0.67420.7660|0.7996 |0.4496
0.0001|0.0001|0.0001 | 0.0001
IL | 0.6631| 0.6619 | 0.3223
0.0001{0.0001 | 0.0010
WC|0.8273]0.3414
0.0001|0.0005
TN [0.5842
0.0001
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Saemangum Area in September 2001
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Table 3. Heavy metal concentrations in the marine sediments of world oceans

Location Average(range) References
Cadmium
Baltic Sea -(0.01-8.1) Olausson &, 1997
Coast of Israel -(0.3-2.2) Roth®} Hornung, 1977
Estuaries(UK) —-(0.2-25) Steele &, 1973
Santa Minica Canyon(USA) —-(0.2-65) Schafer®} Bascom, 1976
Tokyo Bay —(3.1-40.4) Ishibashi, 1970
Yellow Sea 0.1(=) Hong 5,1998

Yellow Sealcentral area)
Yellow Sea(tidal flat)

0.11(0.0.02-0.24)
0.61(0.14-1.65)

unpublished
this study

Copper

Baltic Sea

Coastal Waters, North Sea(UK)
Continental Shelf(SE,USA)
Los Angeles Harbour(USA)
Mediterranean(Lebanon)
Sorfjord(Norway)

South Sea(Korea)
St.Lawrence Estuary(Canada)
Yellow Sea(coastal area)
Yellow Sea

Yellow Sea

Yellow Sea(central area)
Yellow Sea(tidal flat)

-(1-283)

8(2-49)

<9

99(39-148)
21(2-195)
2,400(210-12,000)
11.0(2-35)
19(3-76)
7(£0.1-32.0)
—-(5-30)

12.8(-)
16.75(2.40-22.70)
8.95(3.84-28.31)

Brugmann, 1981
Taylor, 1979
Bothner &, 1980
Emerson &, 1976
Shiber, 1980
Skei 5, 1972
Hong 5,1998
Loring, 1978
A4 5, 1999
Lee &, 1998
Hong 5,1998
unpublished
this study

Lead

Baltic Sea

Continental Shelf(SE,USA)
Long Island Sound(USA)
Sorfjorden(Norway)
South Sea(Korea)
Yellow Sea(coastal area)
Yellow Sea

Yellow Sea

Yellow Sea(central area)
Yellow Sea(tidal flat)

~(2-400)

<4

~(200-350)
11,400(720-70,000)
27.0(28-32)
15(2-73)

—(20-25)

25.3(-)
20.31(11,50-40.60)
15.20(7.61-33.00)

Brugmann, 1981
Bothner &, 1980
Greig &, 1977
Skei &, 1972
Hong 5,1998

Hong 5,1998
unpublished
this study

Zinc

Baltic Sea

Continental Shelf(SE,USA)
Los Angeles Harbour(USA)
Mediterranean(Labanon)
South Sea(Korea)

Yellow Sea(coastal area)
Yellow Sea

Yellow Sea

Yellow Sea(central area)
Yellow Sea(tidal flat)

-(6-2,090)

6(3-10)
202(98-325)
60(13-155)
53.0(18-110)
179(51-657)
-(30-100)

54.5(-)
67.63(32.80-98.00)
41,43(15.48-291.60)

Brugmann, 1981
Bothner &, 1980
Emerson &, 1976
Shiber, 1980
Hong 5,1998
A4 5, 1999
Lee &, 1998
Hong 5,1998
unpublished

this study
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