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Abstract : In order to understand the distribution of changes of geochemical characteristics in surface
sediments according to various environmental changes around the artificial Lake Shihwa, surface sediments
were sampled at 13~15 sites form 1997 to 1999 and analyzed by C/S analyzer, ICP/MS and AAS. The
average S/Cqyy ratio was 0.35 in the surface sediments, which is similar to 0.36, the characteristic ratio of
marine sediments. Heavy metal contents and enrichment factors in the surface sediments tended to be
decreasing from the head to the mouth of the Lake Shihwa. With the deposition of fine-grained sediments in
the central part of lake, anoxic water column induced the sulfides compounds with Cu, Cd and Zn. Metals
such as Al, Fe, Cr, Co, Ni, Cu, Zn and Cd except for Mn and Pb showed relatively high correlation
coefficients among them. The contents of Cr, Co, Ni, Cu, Zn and Cd in the surface sediments of the lake
were two to five times higher than those in the lake before dike construction and also in outer part of the
dike. These are mainly due to the input of untreated industrial and municipal waste-waters into the lake, and
the accumulation of heavy metals by limitation of physical mixing. Although metal contents of the surface
sediments at the sites near the water-gate due to outer seawater inflow tended to be lower than those during
the desalination, heavy metals were deposited in areas around the new industrial complex in the evidence of
spatial distribution of heavy metals in the sediments. This is mainly due to the input of untreated waste-
waters from tributaries.

Key words : 915 = (artificial lake), A|3}3 (Lake Shihwa), 3282 E(surface sediment), 2% (heavy
metal)
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Fig. 1. Map of sampling stations in the Lake Shihwa and its tributaries.
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Fig. 2. Spatial distribution of C,; and S contents in sur-
face sediments of the Lake Shihwa.
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Table 1. Annual variations of C,; and S contents in surface sediments of the Lake Shihwa. Numbers in parentheses

represent the average contents.

Year Corg (%) S (%) Remarks

1994* 0.14-0.45 (0.28) 0.05-0.10 (0.07) Shihwa Dike Establishment
1995* 0.56-1.31 (0.54) 0.15-0.27 (0.21) Desalination

1996* 0.30-1.46 (0.98) 0.07-0.48 (0.29) Desalination

1997 0.32-2.37(1.18) 0.01-0.63 (0.24) Discharge of Shihwa Lake Water
1998 0.27-3.48 (1.38) 0.03-0.60 (0.23) Input of Outer Seawater

1999 0.36-2.80 (1.03) 0.04-0.55 (0.18) Input of Outer Seawater

*  Kim et al. (1998).
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Fig. 3. Annual variations of Coz and S contents in sur-
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Table 2. Metal contents in surface sediments collected from the streams in Shihwa area.

St. Al Fe Mn Cr Co Ni Cu Zn Cd Pb
% % uglg hglg Mglg Hg/g uglg uglg uglg uglg

Sl 6.78 2.79 275 46.7 7.68 53.9 68.5 175 0.39 43.1
S2 8.32 3.75 556 62.3 115 32 28.4 95.5 0.23 45.0
S3 103 5.02 1120 163 21.7 108 483 831 8.7 144
S4 10.6 5.26 1540 71.7 23.8 60 1540 569 22 45.6
S5 8.26 477 412 557 18.1 114 860 1080 2.0 354
S6 9.14 5.68 315 909 123 76.6 433 348 2.1 330
S7 10.1 5.09 1720 74.6 26.3 59.9 147 331 1.9 49.8
Min. 6.78 2.79 275 46.7 7.68 32.0 28.4 95.5 0.23 43.1
Max. 10.6 5.68 1720 909 26.3 114 1540 1080 8.74 354
Avg. 9.07 4.63 863 269 17.3 72.0 509 490 2.51 144
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Fig. 4. Spatial distribution of heavy metal contents and enrichment factors in the surface sediments.
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Table 3. Comparison of sediment quality guidelines and/or standards for metals and metal contents in the surface

sediments of the Lake Shihwa (ug/g).

NOAA WSMS Shihwa Lake
Element 1995-1996* 1997-1999
ER-L ER-M SQS SIZ ax SLgq4 - "
min max min max
Cr 81 370 260 270 - 38 350 379 176
Ni 209 51.6 - - 140 4 105 17.7 74.3
Cu 34 270 390 390 81 10 829 12.5 318
Zn 150 410 410 960 160 47 616 56.7 523
Cd 1.2 9.6 5.1 6.7 0.96 - - 0.11 1.40
Pb 46.7 218 450 530 66 - - 15.0 68.2

Note: ER-L - Effects Range-Low, ER-M - Effects Range-Median, WSMS - Washington Sediment Management Standards, SQC - Sediment
Quality Standard, SIZmax - Sediment Impact Zone maximum allowable contamination level, SLdd - Screening Level for dredge disposal, * - Data

from KORDI (1997).
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Table 4. Contents of metals in surface sediments of the Lake Shihwa and the Yellow Sea (ug/g).

Mn Cr Co Ni Cu Zn Cd Pb Source
Yellow Sea 360 37 7 17 9 40 22 Cho(1994)
Youngkwang 36.9 74 17.8 83 43.1 244 Cho et al.(1997)
Sakang 1. F.* 455 56 9 28 22 66 35 Cho(1994)
Banweol . F.* 520 126 11 37 149 161 58 Cho(1994)
" 442 109 10.9 173 173 155 142 58 Ahn et al. (1995)
Inner lake** ('94) 600 129 14 38 94 140 1.0 57 Chot et al.(1999)
Outer lake** ('94) 447 50 11 8 14 54 0.2 24.5 Choi et al.(1999)
Shihwa coastal area 525 42 7.61 20.4 15.1 60.8 0.09 30.0 Na(2000)
Lake Shihwa ('97-'99) 593 81.9 12.7 40.1 76.2 186 0.42 30.0 This study
*: Intertidal Flat, **: Shihwa Lake is subdivided into two groups.
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