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Abstract

A survey of seawater pollution was carried out monthly during October 1979 through May 1980 for
three major harbors in Jeju island; Jeju, Seogwipo and Seogsanpo. Eight different sites were selected for
each harbor to determine a chemical and microbiological pollution level together with a pigment content.

Among three harbors, Jeju was most polluted chemically and microbiologically with significantly

high level of pollution at the inner harbor which were well above the maximum permitted level.

The inner harbor of Seogwipo also was in excess of permitted level under the influence of Cheonjicheon,

but the other sites were rather clean. Seongsanpo is not polluted at the present time,

It was shown that the pigment contents in seawater were higly variable from month to month. The

highest pigment content in Jeju with the similar low values in Seogwipo and Seongsanpo were obtained

throughout the investigating period.

The differences in the pigment contents among the sampling sites showed that the inner harbor was
much higher than oyter port. This indicates that the sites with inflowing fresh water or sewage were
generally high in pigment content. In pigment sorts, there always appeared higher amount of chloro-

phyll ¢ than chlorophyll a,b and carotenoid.
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Fig.3. Map showing the sampling stations
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Table 1. Range and Mean of the water quality at Jeju Harbour, the coastal sea at

Seogwipo area and Seongsanpo Harbour from Oct. 1979 to May 1980

Water temp. Chlorinity Silicate Nitrite Nitrate Phosphate
Region | Stn. .
o) (%) (ug-at/é) (ng-at/e)  (ug-at/é) (ug-at/€)
1 13.1-21.8 17.83-19.17 4.0-12.2 0-0.82 0-6.72 0.01-2.29
16.5 18.80 7.5 0.32 .10 0.73
2 13.2-21.6 18.34-19.13 0.6-14.7 0-0.80 0-0.80 0.02-1.35
‘é‘, 16.3 18.79 8.2 0.35 0.30 0.40
2 3 12.9-21.6 17.25-19.23 2.3-14.7 0-0.79 0--0.80 0.03-0.72
= 16.3 18.67 7.3 0.35 0.38 0.40
] 4 13.3-21.3 18.13-18.92 4.3-40.0 0.12~-1.86 0-0.87 0.42-3.24
z 16.8 18.57 16.9 0.72 0.11 0.96
5 13.2-21.1 14.84-19.15 1.2-21.8 0.01-0.92 0-0.60 0.18-1.11
16.2 18.08 11.1 0.49 0.35 0.52
6 12.9-20.8 12.50—18.62 2.4-144.2 0-2.38 0-1.42 0.03-1.35
15.8 16.34 51.7 1.02 0.52 0.83
7 12.9~19.2 1.45-14.53  67.4-290.7 1.71-5.58 3.22-17.14 0.57-5.58
15.1 6.11 217.4 3.25 8.12 3.99
8 13.1-20.2 10.10-18.74 2,9-144.7 0.02-3.70 0-8.14 0.12—-4.85
15.6 13.66 76.3 1.98 2.59 2.37
1 14.2~25.9 17.36—-19.13 1.7—8.‘7 0.07-0.53 0-0.31 0.05-0.41
§ 19.8 18.75 4.9 0.20 0.11 0.18
© 2 14.2-24.6 18.92-19.21 0-13.4 0.10-0.28 0-0.17 0.11-0.36
.g, 19.1 19.08 7.0 0.18 0.08 0.20
E, 3 13.7-24.6 18.96—-19.21 0-5.8 0.01-0.28 0-0.25 0-0.37
e 18.8 19.21 4.5 0.12 0.06 0.14
(f 4 13.4-23.8 19.00-19.31 0-5.3 0.03-0.60 0~0.27 0-0.29
~ 19.2 19.16 4.5 0.22 0.13 0.16
5]
e 5 13.4-23.9 18.89-19.19 3.4-13.4 0.01-0.3¢ 0.06-0.23 0.02-0.44
= 18.3 19.09 6.3 0.15 0.11 0.18
9 6 13.5-24.0 16.06-19.21 0-15.7 0.01-0.44 0-10.9 0.01-0.25
8 19.7 18.50 7.7 0.25 0.42 0.14
2 7 13.2-23.6 16.49-19.21 5.8—-60.5 0.20-0.42 0.06—4.80 0.09-0.61
[ 20.5 18,30 23.7 0.32 1.49 0.34
8 12,9-22.5 10.65-19.21 11.6-182.5 0.32-1.13 0-15.40 0.21-1.£8
20.1 15. 88 78.8 0.59 4.88 0.75
1 9.2-20.5 4.10-6.53 26.2-194.1 0.54-0.76 0.55-2.79 0.42 1.61
14.7 5.67 113.1 0.67 1.24 0.72
2 10.1-70.7 8.17—-18.36  10.5-175.0 0.09-0.61 -1.14 0.09-0. 47
15.5 15.29 52.7 0.29 0.33 0.28
- 3 10.9-20.5 16.14-18.13 4.7-130.1 0.07-0.79 —1.61 0.01-0.38
§ 15.3 17.48 37.9 0. 40 0.45 0.28
S 4 10.0-20.4 7.58-18.62 4,7-182.4 0.13-0.30 0.06-0.37 0.03-0.43
oo 15.1 14.33 58.9 0.22 0.25 0.24
2 5 11.3-20.6 16.88—-18.98 1.7-25.0 0.15-0.44 -0.07 0.02-0.54
5 15.4 17.74 12.9 0.23 0.32 0.33
& (4 11.6~20.6 18.01-18. 89 2.9-13.0 0.10-0.44 ~0.23 0.05-0.38
i 15.7 18.33 9.4 0.20 0.08 0.21
7 11.7-21.4 18.18-19.06 1.7-15.3 0.01-0.36 -0.29 —0.41
16.2 18.59 7.0 0.17 0.12 0.19
8 12.0-21.6 18.36-19.16 2.9-7.0 0.01-0.29 0.05-0.39 ~0.40
16.6 18.86 5.7 0.13 0.19 0.16
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Fig.6. Horizontal distribution of Mmitrite
concentrations(zg-at/1) in Jeju Harbour.
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Fig.4. Horizontal distribution of chlorinity
concentratios(%4,) in Jeju Harbour.

Fig.7. Horizontal distribution of nitrate
concentrations(uxg-at/1) in Jeju Harbour.
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Fig.8. Horizontal distribution of silicate
concentrations(uxg-at/1) in Jeju Harbour.

Fig.8. Horizontal distribution of phosphate
concentrations(zg-at/1) in Jeju Harbour.
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Fig.10. Horizontal distribution of silicate
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Fig.11. Horizontal distributions of nitrite
concentrations(xg-at/1) in the coastal
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Fig.9. Horizontal distribution of chlorinity
concentrations(?,) in the coastal sea of
Seogwipo area.

Fig.12. Horizontal distribution of nitrate
concentrations(ug-at/1) in the coatsal
sea at Seogwipo area.
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Fig.18. Horizontal distribution of pho-
sphate concentrations(zg-at/1) in Seon-
gsan Harbour.
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Fig.19. Monthly variation of bacterial populations for each site in Jeju harbor
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Fig.19. Monthly variation of bacterial populations for each site in Jeju harbor
(TB: total bacteria —(—, TC:total coliforms ——, FC: fecal
coliforms —A—)
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Table 2. Average populations of total coliforms, fecal coliforms and total aerobic
bacteria for each station in Jeju harbor, Scogwipo and Secongsanpo
(surveyed monthly from October 1979 to May 1980)

Station
4 5 6 7 8

Region Bacterial count 1 2 3

Pateanoomsy | 154 344 169 1669 1030  7s7 33243 12000

Fecal Coliforms

Jeju harbor (Bacteria/100m1) 58 94 57 3€9 291 1713 86857 2943
(Pantecncteria 1208 511 579 1245 6043 6214 368571 €829
atesaioomss | <18 <18 <18 <18 <18 <18 35 5228

Seogwipo | (goa Colforms | <18 <18 <18 <18 <18 <18 9% 1651
(o epacteria 284 359 @7 709 961 1236 2550 38014

o omsy | <18 <18 <18 <18 <18 <18 <18 <18

Fecal Colif
Seongsanpo (gggtefgh%g;ﬁ) <18 <1.8 <18 <18 <1.8 <18 <18 <L8

Total Bacteria
(Bacteria/ml) 283 334 7l 517 58 736 427 426
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sea water at Jeju harbor

Table 3. Distributions of chlorophylls and total carotenoid extracted from costal

sam~ | Chlorophyll | 1979 1980

& | Nov DEC. FEB. MAR. APR. MAY

. 3
T (mg/md)

chl. a 0.130 0.324 0.167 0.765 0.770 1.316

Chl. b 0108 0233 0.016 0225 0.326 0323

L | Chnlc 0.329 0.728 0.124 0.933 1.179 1612

Total Ca. 0.150 0.203 0.120 0.360 0.345 0.540

Total Chl. 0.567 1.285 0.307 1.923 2.275 3.251

chl. a 0.187 0.267 0.220 0.928 0.517 1.395

Chl. b 0107 0.217 0.056 0.271 0.338 0.372

s | Chlc 0.354 0.628 0.181 1.201 1.080 1771

Total Ca. 0.160 0.140 0.127 0.460 0.270 0.610

Total Chl. 0.643 1112 0.457 2.4%0 1.935 3.538

Chl. a 0.149 0.273 0.112 0.984 0.727 1.374

Chl. b 0. 062 0.243 — 0.270 0.333 0.297

5 | Chlc 0.226 0.679 0.050 1.252 1,241 1. 644

Total Ca. 0.100 0.140 0.102 0.440 0.330 0.570

Total Chl. 0.437 1195 0.162 2.506 2.301 3.315

Chl. a 0.187 0.271 0.222 1.439 0.563 1.840

Chl b 0. 107 0.244 0.046 0.204 0.285 0513

4 | Chilc 0.354 0.629 0. 060 1.588 0.975 2.497

Total Ca. 0.160 0.139 0.133 0.620 0.330 0.730

Total Chl. 0.648 1144 0.328 3321 1.823 4.850

chl. a 0.237 0.268 0.161 2.176 0.492 2.073

Chl. b 0.167 0.245 0. 088 0.723 0. 124 0.607

s | Chllc 0.524 0.630 0.196 3.100 0.699 3.014

Total Ca. 0.160 0.170 0.090 0.87 0.285 0.810

Total Chl. 0.929 1.143 0.445 5.999 1.315 5.604

Chl. a 0.303 0.310 0.476 2.427 0.451 2.149

Chl. b 0.248 0.238 0. 266 1.014 0126 0. 700

6 | Chlc 0.859 0.683 0311 4384 0534 3.228

Total Ca. 0.181 0.1%8 0.235 0.956 0.315 0.850

Total Chl, 1.446 1.231 1.053 7.785 1111 6.077

chl. a 0.469 0.465 0.312 0.765 1.011 1468

Chl. b 0.414 0. 448 0.120 0.225 0. 269 0.334

; | Chlc 1.141 1.320 0. 447 0.933 0.786 1.880

Total Ca. 0.432 0.330 0.200 0.360 0.780 0.670

Total Chl. 2.024 2.233 0.879 1.923 2. 066 3.682

chl. a 0.200 0.326 0.302 1.805 0.740 1.828

Chl. b 0111 0.271 0. 092 0505 0.195 0.474

g | Culc 0.354 0.823 0144 2.137 0.848 2.403

Total Ca. 0.150 0.210 0.235 0.770 0.435 0.760

Total Chl. 0.665 1.420 0.538 4447 1.873 4.705

% —; trace, Ca; Carotenoid, Chl; Chlorophyll.
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Table 4. Distributions of chlorophylls and total carotenoid extracted from costal
sea water at Seogwipo ’

Sam- | opyorophyll 1970 1980
pling oropRy DEC. FEB. APR. MAY
- (mg/m%)
Chl. a 0.044 0.260 0.703 0. 442
Chl. b = 0. 085 0.288 0,297
L | chilc — 0.250 1,053 0.911
Total Ca. 0.110 0.160 0.375 0.256
Total Chl. 0. 044 0.395 2.044 1.650
Chl. a 0.029 0.369 0.773 0.388
Chl. b - 0.123 0.295 0.315
s | Chlc - 0.353 1,129 0.845
Total Ca. 0.120 0.220 0. 430 0.220
Total Chl, 0.029 0.845 2.197 1.548
Chl. a 0.035 0.247 0.759 0.338
Chil b - 0.385 0.283 0.305
5 | Chilc — 0.236 1.119 0.812
Total Ca. 0.090 0.138 0.410 0.230
Total Chl. 0.035 0.868 2.161 1.455
Chl. a — 0.225 0.815 0.692
Chl. b - 0.150 0.295 0.236
. | Culc — 0.205 1.160 1.104
Total Ca. 0.089 0.155 0. 490 0.288
Total Chl. 0.590 2.270 2,032
" Chl. a - 0.192 0.621 0.355
Chl. b - 0. 048 0.271 0.263
s | Chlic - 0.182 0.922 0.783
Total Ca. 0.089 0. 060 0.340 0.187
Total Chl, 0.422 1.864 1.401
Chl. a - 0. 344 0.830 0.443
Chl. b - 0. 065 0.319 0,281
6 | Chlc - 0.380 1.193 0.937
Total Ca. 0.088 0.190 0.430 9,256
Total Chl. 0.789 2.342 1.661
Chl. a — 0.193 0.649 1.232
Chi. b — 0.038 0.269 0.317
; | Ghllc - 0.190 0.979 1,523
Total Ca. 0.040 0.128 0.330 0.584
Total Chl. 0.421 1.897 3.072
Chl. a 0.312 0.230 2.174 0.417
Chl. b - Q.072 0.738 0.260
g | Chlc - 0,160 3,217 0. 857
Total Ca. 0.250 0.130 0.900 0.286
Total Chl. 0.312 0.462 6.129 1.534
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Table 5. Distributions of chlorophylls and total carotenoid extracted from costal
sea water at Seongsanpo

3 1979 1980
ﬁ?{:g Chlorophyll
plir NOV. DEC. MAR. APR.
: (mg/m®)
Chl. a l 0.791 0.377 0.934 1.230
Chl. b l 0.448 — 0.318 0.524
) Chl. ¢ 0. 765 — 0.799 0. 853
Total Ca. 0.610 0.270 0. 450 0.705
Total ChL 2.114 0.377 2.051 2.607
Chl. a 0.302 — 0. 460 0.633
Chl. b i 0.243 —_ 0,225 0.235
5 Chl. ¢ ! 0.543 - 0.663
Total Ca. | 0.230 0.040 0.243 0.420
Total Chl. ’ 1.088 1.348 0.868
Chl. a 0.364 0.232 0.896 1.736
Chl. b 0.295 = 0.271 1.244
3 Chl, ¢ 0. 520 - 1.045 0,931
Total Ca. 0.250 0.190 0.513 0.880
Total Chl. 1.179 0.232 2.212 3.911
Chl. a 1.166 0.044 0.434 0.918
Chl. b 0. 862 — 0.234 0. 461
s Chl. ¢ 1.527 - 0.687 0.167
Total Ca. 0.430 0.100 0.243 0.580
Total Chl. 3.555 0.044 1.355 1.546
Chl. a 0.364 — 0.430 0.278
Chl. b 0,288 - 0,192 -
5 Chl. ¢ 0,603 — 0. 684 -
Total Ca. 0.260 0.06 0.221 0.210
Total Chl. 1.255 - 1.306 0.278
Chl. a 0.287 — 0.487 0.417
Chl. b 0.257 — 0.216 —
6 Chl. ¢ 0,555 — 0.639 -
Total Ca. 0.287 0. 047 0.261 0.258
Total Chl. 1.099 1.342 0.417
Chl. a 0.304 - 0.431 0.785
Chl. b 0.255 - 0.234 0. 007
7 Chl, ¢ 0.557 - 0. 702 0.332
Total Ca. 0.210 0.030 0.212 0.380
Total Chl. 1.116 1.367 1.124
Chl. a 0.302 0.087 0.561 1.494
Chl. b 0,247 — 0.215 0.228
8 Chl. ¢ 0.567 — 0. 805 1.309
Total Ca. 0.340 0.115 0.279 0.640
Total Chl. 1.115 0.087 1.581 3.031
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@—@ : total chlorophyll, (J—[J: chloro-
phyll ¢, O—C: chlorophyll 2, H—N:

- chlorophyll b, A—A: totalcarotenoid

4.38

38
2.5
2.0

o

Concentration (mg/1)

o

0.5

| 1 1 1 (1 1

'T9Nov Dec. '80Feb Mor Apc Moy

Fig.22. Seasonal distributions of pigments

- 30—

extracted from costal sea water at Seo-
gwipo

@—@: total chlorophyll, [J—[1: chloro-
phyll ¢, C—O: chlorophyll a, E— :
chlorophyll b, A—A:total carotenoid
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Fig.23. Seasonal distributions of pigments
extracted from costal sea water at So-
ngsanpo
@—@: total chlorophyll, C—1: chloro-
phyll ¢, O—CO: chlorophyll a, B—1 :
chlorophyll b, A—A: total carotenoid
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