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Characteristics of Submarine Environment of Coastal Fishing Grounds
around the Cheju Island
- The Sedimentary Environment of Coastal Region Adjacent to Hallim Harbor -
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*Department of Chemistry, Cheju National University, Cheju-do 690-756, Korea

The distribution patterns of surface sediments. geochemical characteristics and the seasonal variations of
suspended particulate matters in water around the Hallim harbor were investigated in order to define the
coastal sedimentary environment. In the studied area. there are three types of surface sedimentary facies.
The sandy mud sediments are distributed in the offshore of northwestern part, the mixed sedimentary facies
are distributed in the central and area of the Hallim port. and the gravelly shell sand facies which is the
zonal distribution patterns are distributed in the northwest and southwest regions.

The content of organic carbon which ranges from 237 to 8.14% in the sediments increases with the
decrease of grain size, but the sediment grain size are not exerted an strong influence on the organic carbon
content in the Hallim harbor area. The total concentration of Al, Fe, Ni, Zn and Cu is high in the
northwestern offshore region and area in the Hallim port which is covered mainly with fine graine sediments
or mixed sediments. This distribution pattern coincides with grain size. However, the patterns of Pb, Mn,
Co and Cr content do not follow such an overall distribution pattern, they are decreasing gradually with an
increase of distance from the coastal zone.

The concentration of total suspended matters shows a great seasonal variation with high contents during
summer and winter season, and a low concentration during autumn season. These phenomena probably result
from high discharge of riverine suspended matters during the summer season and the sediments resuspension
when strong northwest winds predominate winter. The annul mean value of VSS/TSS ratio is 31.69%, which
is not high compared with those of Cheju harbor, Sogwipo port and the other polluted sea areas. This ratio
is high in summer and autumn, low in winter, and maximum in the enclosed environment of Hallim harbor.
More than 5.20%10® emu/g high concentration of magnetic susceptibility in the sediments are found in the
Hallim port area rather than those of other regions. This may be caused by the fact that Hallim harbor
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is an almost enclosed environment and the established more port and many industrial works are established

recently.

Key words : Hallim harbor, suspended particulate matters, geochemical characteristics,

enclosed environment, magnetic susceptibilities.
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Fig. 1. Sampling site, geology and bathymetric map of the study area (water depthm in meters).
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Table 1. Sediment type, textual paramenters and CH.N. content.

Sediment composition Textural parameters Organic matter
Station granule sand silt clay  Classification  Mean  Sorting Skewr}ss Kurtosis C H N
O R BT M) (@) (SK) (Ko (B W (%
1 406 87.87 359 449 (g)mS 150 148 0.61 0.84 4466 0.307 0.128
2 491 .28 6.43 937 (g)mS 161 152 0.64 0.9 4592 0.243 0.110
3 251 I8 0.04 0.88 FA) 0.36 098 .19 1.07 2311 0128 0.082
4 R-B
5 R-B
6 43 WUB LH 094 (g)S 1.67 091 018 1.39 2552 0133 0.031
7 452 9.97 24 117 (g)S 1.8 0.H4 -0.16 L15 3.140 0.13% 0.029
8 2857 046 132 18.16 gmS 234 3.26 0.54 0.82 6.070 0.241 (.086
g 634 4.7 5.33 705 msG -0.83 2.9 0.31 271 4089 0.205 0.037
10 937 8.62 42 0.78 &S ~0.02 087 003 0.98 3643 0.136 0.052
11 R-B
12 R-B
13 6428 2966 1.87 42 msG -1.53 2.24 0.25 248 3361 (145 0.075
14 1.03 %.76 2.08 L13 (g)S 187 0.69 0.01 1.07 2.887 0.129 0.048
15 074 B39 12.03 21.84 emS 253 4187 0.63 0.68 6.175 0225 0.130
16 0.52 4051 26.53 24 SM 587 3.09 0.42 0.43 6.723 0472 0.157
17 18.65 3.6 47.98 SM 17 29 0.33 0.58 8414 0.364 0.173
Range 052~ 1865~ 208~ 078~ -153~ 069~ 19~ 043~ 2311~ 0129~ 009~
428 $H76 3.3 4198 717 487 0.64 27 8414 0472 0.173
Average 1844 6269 8.70 11.57 188 2.06 025 117 449 0.266 0.087
Note : R-B : Rocky-Bottom. msG : muddy sandy gravel, (g)S : slightly gravelly sand,

gS : gravelly sand, mS : gravelly muddy sand, (g)mS

sM : sandy mud, C : organic carbon. H : organic hydrogen, N : organic nitrogen
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. slightly gravelly muddy sand.
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Fig. 3. Distribution of organic carbon content in
surface sediment(unit : 9%).
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Fig. 4. Pair daigrams between Al, Fe, Mn, Cu, Ni, Zn, Cr, Co, Ph, content and mean grain size(Mz).
Lines in figures are best fit regression lines.
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Fig. 5. Distribution of Al content in surface

sediment (unit : 9%).
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Fig. 6. Distribution of Pb content in surface
sediment (unit : %).
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Table 2. Seasonal mean values of various parameters of water samples obtained from coastal region near
Hallim Harbor ; water temperature(WT), salinity(SAL), total dissolved soilds(TDS), volatile
suspended solids(VSS) and fixed suspendid solids(FSS).

Spring

St. WT(C) SAL(%) TS(me/ 1) TSS(me/!) TDS(mg/!) VSS(mg/ i) FSS(me/!) VSS/TSS(%)
1 14.9 32.62 36080 11.03 36069 3.42 7.61 31.01
2 153 33.03 36230 10.17 36220 2.87 7.30 28.22
3 15.5 33.54 36180 9.83 36170 213 7.70 21.67
4 15.6 33.56 36150 7.19 36143 2.36 4.83 3282
5 15.6 3357 37070 6.63 37063 2.27 4.36 34.24
6 157 33.76 38790 6.08 38784 1.86 422 30.59
7 16.2 33.80 40690 4.50 40686 1.63 2.87 36.22
8 159 33.72 39110 5.17 39105 1.55 3.62 20.98
9 159 33.68 38370 5.36 38365 1.78 3.58 33.21
10 156 33.53 36950 6.34 36944 2.20 414 34.70
11 14.8 32.36 35280 7.06 35273 2.68 438 37.96
12 153 33.44 36190 7.64 36182 2.25 5.39 29.45
13 156 33.62 37880 512 37875 2.07 3.05 40.43
14 157 33.61 38430 5.17 38425 1.83 3.34 35.40
15 158 33.74 38940 4.28 38936 1.48 2.80 3458
16 16.2 33.75 39590 4.32 39586 143 2.89 33.10
17 163 33.83 40780 4.56 40775 1.47 3.09 32.24
Range 149~ 3262~ 36080~ 4.28~ 35273~ 143~ 2.80~ 21.67~
163 33.83 40780 11.03 40775 342 770 40.43
Mean 156 33.48 37806.5 6.50 37800.1 2.08 4.42 32.70

Summer

St.  WT(C) SAL{(%) TS(me/!) TSS(me/!) TDS(me/!) VSS(me/!) FSS(mg/!) VSS/TSS(%)
1 21.6 29.87 27560 14.37 27546 4.03 10.34 28.05
2 21.9 30.34 28220 12,53 28208 37 8.82 29.61
3 221 30.71 30580 10.18 30570 2.60 7.58 25.54
4 222 30.75 30710 7.82 30702 2.83 4.99 36.19
5 22.3 30.78 30770 7.57 30762 2.58 499 34.08
6 226 30.86 31950 6.13 31944 2.39 374 38.99
7 22.6 31.18 32750 5.20 32745 1.63 3.57 3135
8 225 3092 32910 551 32905 1.56 3.95 28.31
9 22.4 30.83 318% 6.23 31884 1.79 4.44 28.73
10 22.3 30.74 30890 730 30883 221 5.09 30.27
11 218 29.32 26340 8.44 26332 3.14 5.30 37.20
12 225 30.54 28480 8.36 28472 3.07 5.29 36.72
13 224 30.77 30870 6.35 30864 2.54 381 39.84
14 225 30.90 32280 6.26 32274 2.36 3.90 37.70
15 22.7 31.20 33470 5.07 33465 2.18 2.89 42.99
16 22.6 32.05 33650 487 33645 2.16 2.71 4435
17 228 31.80 33530 5.06 33525 2.13 293 42.10
Range 216~ 2932~ 26340~ 4.87~ 26332~ 1.56~ 271~ 25.54~
22.8 32.05 33650 14.37 34645 4.03 10.34 44.35
Mean  22.3 30.80 30991.2 7.49 309839 2.52 4.96 34.83
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Table 2. (Continued).

Autumn

St. WT('C) SAL(%) TS(me/!) TSS(me/!) TDS(me/!) VSS(mg/!) FSS(me/!) VSS/TSS(%)
1 198 3250 34690 8.13 34682 2.68 5.45 32.9
2 200 3252 35230 8.10 35222 217 5.93 26.79
3 201 3256 35370 6.37 35364 182 455 28.57
4 202 3264 35760 6.07 35754 1.86 421 30.64
5 205 3276 36020 5.30 36015 1.74 3.56 32.83
6 206 3273 36300 466 36295 169 2.97 36.27
7 205 3314 38690 2.98 38687 1.38 1.60 46.31
8 207 3293 37830 3.67 37826 146 2.21 39.78
9 203 3269 36230 464 36225 1.54 310 3319
10 204 3264 35750 517 35745 1.73 3.44 33.46
1 199 3254 34840 5.26 34835 1.83 343 34.79
12 202 3258 35070 5.28 35065 1.86 342 35.23
13 204 3268 36610 453 36606 1.65 2.88 36.43
14 205 3275 36680 432 36676 167 2.65 38.66
15 209 3272 37570 377 37566 144 2.33 38.20
16 211 3281 37460 3.46 37457 1.36 210 39.31
17 208 33.02 38210 2.84 38207 1.35 149 48.24
Range 198~ 3250~ 34690~ 2.84~ 34682~ 1.35~ 149~ 26.79~
2.1 3314 38210 813 38687 2.68 593 48.24
Mean 204 3272 36371.2 497 36366.3 1.72 3.25 35.98

Winter

St. WT(C) SAL(%) TS(mg/ i) TSS(mg/!) TDS(me/!) VSS(me/!) FSS(me/!) VSS/TSS(%)
1 132 32.87 36120 12.37 36108 251 9.86 20.29
2 137 33.54 36910 11.40 36899 216 9.23 18.95
3 136 335 37140 10.22 37130 1.74 8.48 17.03
4 138 33.68 36850 8.26 36842 1.66 6.60 20.10
5 138 3366 37550 8.08 37542 158 6.50 19.56
6 139 33.74 39070 6.14 39064 1.54 4.60 25.08
7 14.1 34.05 40160 489 40155 1.26 3.63 25.77
8 14.0 33.75 39210 535 39205 1.37 3.98 25.61
9 139 33.76 39180 6.08 39174 1.36 472 22.37
10 138 33.63 37630 6.82 37623 163 519 23.90
1 135 33.54 36080 7.67 36072 157 6.10 20.47
12 136 33.65 36760 8.07 36752 1.65 6.42 2045
13 137 3374 38370 5.49 38365 163 3.86 29.69
14 136 33.75 39240 5.46 39235 141 405 25.82
15 14.1 33.86 40920 447 40916 1.25 3.2 27.96
16 139 34.15 41140 443 41136 1.14 3.29 25.73
17 142 34.28 41130 477 41125 1.23 3.54 25.79
Range 132~ 3287~ 36080~ 443~ 36108~ 1.14~ 322~ 17.03~
142 34.28 41140 12.37 41136 251 9.86 29.69
Mean 138 33.72 38438.8 7.06 38431.9 1.57 5.49 23.21

2 2 dgef FHol 37800.1me/ . 7HEE 36366.3mg/ . o183 309839mg/ ! 2 7HF F3tch
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Table 3. Annual mean values of each parameter in the Hallim harbor.

St. WT('C) SAL(%) TS(me/!) TSS(me/!) TDS(me/ 1) VSS(me/!) FSS(me/!) VSS/TSS(%)
1 174 31.97 33613 11.48 33601 3.16 8.32 28.08
2 177 32.36 34148 10.55 34137 2.73 7.82 25.89
3 178 32.59 34818 915 34809 2.07 7.08 23.20
4 180 32.17 34368 7.34 34360 2.18 5.16 29.94
5 181 32.69 35353 6.90 35346 2.04 4.85 30.186
6 182 2.7 36528 5.75 36522 1.87 383 32.73
7 184 33.04 38073 438 38068 1.48 2.92 3491
8 183 32.83 37265 4.93 37260 1.49 3.44 30.97
9 181 32.74 36418 5.58 36412 1.62 3.9 29.42
10 18.0 32.64 35305 6.41 35289 1.94 4.46 30.62
11 175 31.94 33135 7.11 33128 2.31 4.80 32.61
12 179 32.55 34125 7.34 34143 2.21 5.13 30.46
13 18.0 32.70 35933 5.37 35928 197 3.40 36.60
14 18.1 32.75 36658 5.30 36653 1.82 349 34.40
15 184 32.88 37725 4.40 37721 1.59 281 35.93
16 185 33.19 37960 427 37956 1.52 275 35.62
17 185 33.23 38413 431 38408 1.55 2.76 37.09
Range 174~ 3194~ 33135~ 4.27~ 33128~ 1.48~ 2.75~ 23.20~
185 33.23 38413 11.48 33408 3.16 8.32 37.09
Mean 181 32.69 35302.2 6.51 35897.1 197 4.53 31.69

Keys : WT : water temperature. SAL

: salinity, TS : total solid. 1.TSS : total suspended solid,

TDS : total dissloved solid, VSS : volatile suspended solid, FSS : fixed suspended solid.

TE APEREe FHY AAAY(st. 1~5, 10~13)
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