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Distributions of organic carbon (Co), organic nitrogen (Noy), and heavy metals (Zn, Pb, Cr, Cu, Mn) were
investigated in Lake Shihwa sediments. Surface and core samples were collected in April and September, 1997
and March, 1998 for the study. The results show that these components contents are variable with sampling time
and station. In surface sediments, both C,, and No, have similar distribution pattern in which their high contents
found in stations located near the land, indicating that the streams and industrial wastes seem to act as point
sources. The C,, contents are linearly related with those of heavy metals. It appears, therefore, that the dis-
tribution of heavy metals may be partly controlled by a complex interplay of biogenic, terrestial, and anthro-
pogenic factors. The C/N ratios from three stations are in the range of 3—32, with an average of 13.2. Vertical
profiles of heavy metals in sediment cores are similar to those of Cq; and No,. Copper content of sediments
is enriched compared to that of reported value before dike construction, but Zn and Mn are not deposited con-
siderably. Especially, Pb content show less variable. Currently, anthropogenic effects of industrial complex may not
reached to drainage gate area where heavy metal contents are comparable with those adjacent to coastal sediments.
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Fig. 1. (a) Bathymetry of the study area and the location of salinity
sampling stations. The lightly dotted lines denote old tidal channels.
Dyke construction has entrapped the Yellow Sea Water within the
lake, and has cut off the vast tidal flats from tidal actions. Most of
the tidal flats lying off the lake margins toward the land (i.e., the
area between the lightly dotted lines and the surrounding land) will
eventually be reclaimed, (b) Map showing the locations of the 10
surface-sediment sampling stations occupied during this work. Core
samplings were also made at 3, 4, 10 stations denated in (8],
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Fig. 2. Vertical distributions of salinity (a) April 14, 1997 (b) Sep-
tember 5, 1997 (c) March 24, 1998.
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Fig. 3. Vertical distribution of sand, silt, and clay contents in sedi-
ment core taken from April of 1997.
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Table 1. Chemical analysis of surface sediments in Lake Shihwa.
Station Year/Month ~ Cor (%) Nog (%) C/N (molar) Zn (ppm) Pb (ppm) Cr (ppm) Cu (ppm)  Mn (ppm)
1 '97/4 0.12 0.05 3 112 101 43.1 47.5 277
'97/9 0.38 0.04 11 46.6 30.5 19.5 10.4 272
'98/3 0.67 0.05 16 455 9.05 213 14.5 221
2 '97/4 0.53 0.04 15 157 143 76.4 73.8 284
'97/9 0.88 0.09 12 66.5 429 22.1 20.8 325
'98/3 1.37 0.09 17 72.2 13.9 28.1 25.8 290
3 '97/4 0.15 0.03 6 126 107 53.9 51.1 255
‘9719 0.97 0.11 11 135 441 35.6 90.5 250
'98/3 0.44 0.04 13 473 6.04 14.0 20.4 179
4 '97/4 1.03 0.16 8 256 227 137 97.0 490
'97/9 1.61 0.15 13 238 71.4 51.1 111 383
'98/3 1.40 0.08 19 161 233 43.6 127 308
5 '97/4 1.01 0.12 10 70.9 82.1 23.7 20.6 193
'97/9 1.26 0.14 10 284 . 91.7 47.4 136 472
'98/3 1.06 0.07 19 189 18.3 394 119 265
6 '97/4 1.29 0.12 13 121 108 57.6 89.1 263
'97/9 0.64 0.17 4 104 385 34.6 47.5 246
'98/3 1.40 0.10 16 128 19.0 36.9 59.2 303
7 ‘9714 1.08 0.12 11 143 127 419 98.5 357
'97/9 1.14 0.12 11 211 51.0 44.2 84.4 349
'98/3 1.70 0.09 23 932 106 90.6 307 338
8 '97/4 1.23 0.10 14 95.2 165 57.5 21.6 230
'97/9 1.32 0.14 11 173 54.6 33.6 70.8 398
'98/3 0.59 0.05 15 75.1 13.6 20.1 32.9 223
9 '97/4 0.88 0.08 12 57.9 80.4 34.4 16.7 179
'97/9 1.00 0.12 9 207 61.3 34.5 79.8 467
'98/3 091 0.09 12 142 28.0 34.0 51.0 356
10 '97/4 2.52 0.18 16 136 116 74.7 107 287
'97/9 1.20 0.12 11 169 72.5 40.2 75.3 404
'98/3 0.79 0.08 12 112 23.7 32.5 41.6 268
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Fig. 4. Temporal and spatial variations of Cq; and N, contents in
surface sediments. Solid squares were values averaging the abun-
dances of three sampling times in each sampling station.
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Fig. 5. Vertical distribution of Cy, (a) and N (b) contents in sed-
iment cores.
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Table 2. Chemical analysis of sediment cores in Lake Shihwa.
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Year/Month  Station Depth (cm) Cop (%) Nog (%) C/N (molar) Zn (ppm) Pb(ppm) Cr(ppm) Cu(ppm) Mn (ppm)
'97/4 3 0-5 0.15 0.03 6 126 107 53.9 51.1 255
5-15 0.61 0.04 18 214 164 67.5 91.4 337
15-30 0.23 0.01 24 195 152 93.0 96.3 317
30-50 0.26 0.03 10 68.5 74.0 34.8 29.0 204
4 0-5 1.03 0.16 8 256 227 137 97.0 490
5-10 1.14 0.12 11 134 91.8 63.6 589 263
10~15 1.08 0.11 12 120 128 51.0 51.6 293
15-30 1.28 0.05 32 147 117 28.4 61.5 300
10 0-5 252 0.18 16 136 116 74.7 107 287
5-10 2.31 0.21 13 249 -186 116 170 374
10-15 1.90 0.17 13 184 161 80.5 106 322
15-30 0.53 0.07 9 157 164 48.8 97.5 388
30-60 0.91 0.04 24 72.9 81.6 22.5 31.8 191
'97/9 3 0-5 0.97 0.11 11 135 44.1 35.6 90.5 250
5-10 0.23 0.01 25 554 37.8 205 224 283
10-15 0.06 0.02 3 35.8 30.4 17.7 12.9 241
15-30 0.56 0.13 5 67.3 41.0 33.0 61.1 313
4 0-5 1.61 0.15 13 238 71.4 51.1 111 383
5-10 1.08 0.10 13 202 574 66.3 145 371
10-15 0.26 0.03 10 135 53.9 34.0 103 360
15-30 0.56 0.06 11
30-60 0.53 0.07 9 95.8 40.6 27.1 67.5 250
10 0-5 1.20 0.12 11 169 72.5 40.2 753 404
5-10 1.99 0.20 12 240 754 36.9 113 380
10-15 1.70 0.16 13 198 74.1 39.4 70.0 345
15-30 2.99 0.28 13 283 78.1 254 69.7 398
30-60 1.06 0.10 13 184 66.6 575 113 359
'98/3 3 0-5 0.44 0.04 13 473 6.04 14.0 20.4 179
5-10 0.53 0.03 23 431 5.94 253 13.8 239
10-15 0.44 0.04 14 50.1 9.73 23.8 249 259
15-30 0.41 0.04 13 53.1 11.7 28.4 35.7 261
4 0-5 1.40 0.08 19 161 233 43.6 127 308
5-10 2.60 0.24 13 553 59.3 405 913 448
10-15 0.30 0.04 10 49.8 9.02 18.2 25.9 297
15-30 0.47 0.03 22 49.0 10.9 19.9 27.6 179
30-60 0.53 0.04 15 65.7 14.2 36.6 57.7 199
10 0-5 0.79 0.08 12 112 23.7 325 41.6 268
5-10 1.40 0.11 15 130 29.6 37.9 64.7 341
10-15 0.47 0.03 18 78.3 17.0 23.8 24.3 217
15-30 0.79 0.06 14 101 15.2 41.0 52.9 240
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Hl= 6~227 ppmoZ Ado s 97d 49 RALA Bo 3
FE JYEPITE Cre] A9 14~ 137 ppme] WSS By} cue
'98'd 39 AHF 794 A 307 ppme] RARE QoW o] 7S A
2% A |EHEL 10~ 136 ppmo|th. Mne] d3Esk= 179
~490 ppmE YERAH L WIEL TE YAERTIE FSith

EAHOZ B3 HHEA Zn, CuE 5 HBAY (=092)0) Z

AL (Table 3), AW OE F A= BT WSl

HAERA LA U Ergin ef al., 1996).
hredol e EZHAEY 343 wsks WSsdE vl

4 33 49 10004 Cr 0199 FFEH 71249 TAE Ve
ek 531 FA 10014 Pos BE AN a8tk (Fig. 63
Fig. 4). W2tA |58 FYAZ] 23 T2HFH B9 93 27
£ FFOT FEo] HAG Ao wAddr
AR " ANV FFEEY £ BEE o 4
& - AAo) ¥)5E ) ok(Fig. 7). A 4904 Zn, Cu, Mn S& =
o] Zo] 20 c7kA] ZAE BTk 989 499] 5~10cm HAEZ

x ZAFE Zn(553 ppm), Cr(405 ppm), Cu(913 ppm)e] 7% o
€ HAZ gEnt 29 ol AolE HAZ, FABME o] B



2 HNE - AL - T - 08

Table 3. Correlatiqn coefficients among the heavy metals in surface ‘ Zn (ppm)
sediments (A) and in sediment cores (B). st.3 St.4 St. 10
(A) 0 200 400 600 O 200 400 600 O 200 400 600
0 o » ! — Old- ; - “I S
Zn Pb Cr Cu Mn ° +e ¢
Zn 1.00 m_’ _": 1"
Pb 0.27 1.00 N=30 g >+ ® + o+ o
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Cu 0.92 0.27 0.56 1.00 & w0+ | 1
Mn 0.40 0.33 0.44 0.44 1.00 - A
®) . o ] ] ® 398
Zn Pb Cr Cu Mn Pb (ppm)
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Table 4. Variation of heavy metal contents of the surface sediment in
Shihwa Lake by construction of a seawell.

(unit: ppm)
Zn Pb Cr Cu Mn Source
Vicinity Indrstrial Complex 152.6 48.1 48 854 323 [1]
Vicinity Drainage Gate 89.8 245 349 394 261
Kyeonggi Bay (total) 167 32 12 455 [2]
Banweol Flat 242 31 33 635
Adjacent Marine Sediment 58.9 255 48.6 203 644 [3]
Crusta] Average 70 13 100 55 950 [4]

{1] this study; [2] Lee er al., 1992; [3] KOWACO, 1998; [4] Mason
and Moore, 1982.
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