=8k 3183 A ASA(AMBE), 593~600, 1999
J. of the Korean Environmental Sciences Society

ra
>

Change of Heavy Metals and Sediment Facies in Surface
Sediments of the Shihwa Lake
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In order to determine the changes of sediment facies and metal levels in surface sediments after the
construction of Shiwha Lake, surface sediments were sampled at 8 sites located on the main channel monthly
from June, 1995 to August, 1996 and analysed for 12 metals (Al, Fe, Mn, V, Cr, Co, Ni, Cu, Zn, Cd, As and Pb)
by ICP/AES and ICP/MS.

Two groups of sampling sites (the inner lake with 3 sites and the outer lake with 5 sites) are subdivided by
the surface morphology; the inner lake is a shallow channel area with a gentle slope, while the outer lake is
relatively deep and wide channel with a steep slope which has many small distributaries.

After the construction of dam, fine terrestrial materials were deposited near the outer lake, which resulted in
the change of major sediment facies from sandy silt to mud. With the deposition of fine sediments in the outer
lake, anoxic water column induced the formation of sulfide compounds with Cu, Cd, Zn and part of Pb. Metal
(Cr, Ni, Cu, Zn and Cd) contents in sediments increased up to twice within 2 vears after the construction of
dam. This is due to the direct input of industrial and municipal wastes into the lake and the accumulation of
metals within the lake. In addition, frequent resuspension of contaminated sediments in a shallow part of the lake
may make metal-enriched materials transport near the outer lake with fine terrestrial materials. As the
enrichment of Cu, Zn, Cd and part of Pb in the Shiwha Lake may be related to the formation of unstable sulfide
compounds by sulfate reduction in anoxic water or sediment column, the effect of mixing with open coastal
seawater is discussed.
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Fig. 2. PDR (Precision Depth Recorder) profiles of
sections indicated in Fig 1. Section a is
located from the outer lake, while section b is
from the inner lake. These profiles present a
submarine topography of the Shihwa lake
obtained in March, 1997.
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(a) Time-series plots of mean size (@) in
surface sediments from September, 1994 to
August, 1996 showing average value and stan-
dard deviation in the inner and outer lake,
respectively. Only one directional standard devi-
ation value i1s depicted due to figure complexity.
(b} Ternary diagram with sand-silt-clay com-
ponents shows sediment facies. The data of
previous studies™ are also contained with the
results of this study.
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Table 1. Contents of major elements and trace metals in sediments of the Shiwha Lake

Inner lake Outer lake Inner Quter Banwoel Intertial flat off Sakang Yellow Sea'
(n=44) (n=62) lake lake  Intertidal flat' Banweol Industrial Intertidal flat’

Mean Range Mean Range  (Sep. 94) (Sep. 94) (n=16) Complex’ (n=22) (n=52)
Al (%) 73 39~94 69 32~97 75 6.2 72 66 5.7
Mn(pe/g) 504 314~T15 494 303~1199 600 M7 520 455 360
Fe(%) 36 19~49 32 18~48 36 24 35 23 217
Viug/g) 98 62~122 94 62~125 123 101 5 59 5
Crlpg/g) 142 50~3%0 81 36~128 129 50 126 %6 37
Colug/g) 15 10~18 14 10~19 14 1 11 80~120 9 7
Ni(pg/g) 43 12~105 33 4~72 B 8 37 9~11 28 17
Culpg/g) 210 16~829 55 10~157 94 14 149 22 9
Inlpg/g) 212 54~616 122 47~297 140 54 161 80~230 66 40
As(pe/p) 79  39~100 79 40~134 87 52 80~220
Cd(ue/g) 17 0.2~50 05 0.1~15 10 02
Pblpg/g) 4 16~162 29 17~121 58 57 H 05~15 22
Mz(¢) 79 44~96 72 43~94 79 55 6.8 30~70 5.1 35
1 : From Ref, 15, sediments were sampled from 1988 to 1992 2t From Ref 7, sediments were sampled in 1993
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Fig. 5. Temporal variations of enriched metal contents
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that is, positive direction for data of the inner
lake but negative direction for the outer lake.
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Fig. 6. The relationships between Cu and other metals
(Cd, Zn and Pb) in the inner lake (a) and
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