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Water quality variations in the northwestern sea of Cheju Island
in the mixed and stratified terms

Young-Chan Choi

Department of Oceanography, Cheju National University,
Cheju-do, 690-756, Korea

In order to study the variations of water quality in the northwestern sea of Cheju Island in the mixed
and stratified terms, waters were sampled from surface to bottom and analyzed physically and chemically
at 20 stations in May 1—10 and July 11—20, 1993. The results are as follows.

In the mixed term of early May, the differences of temperature, salinity and o, between surface and
bottom are less than 1C, 0.1%, and 0.1, respectively. In the stratified term of early July, the differences
are greater than 8T, 6%, and 3.6, respectively, which shows sharp changes in the characteristic value bet-
ween surface and bottom. In nutrients, only nitrate rapidly decreases at surface in the stratified term than
in the mixed term, while phosphate and silicate rather increase at surface in the stratified term. This
proves that nitrite would be a limiting factor in the growth of phytoplanktons. N/P and Si/P range 7—14
and 32-36 in the mixed term, while 2—3 and 14—34 in the stratified term, respectively. It means that
nitrate nitrogens are wanted in the stratified term. Chlorophyll—a at the depths of Om, 30m and 50m
are 062, 0.84 and 0.42mg/m® in the mixed term, while 0.31, 0.74 and 0.27mg/m’ in the stratified term,
respectively. This suggests that biological activities are probably flourishing with the plentiful nurtrients
coming from the bottom by the mixing process in the early May.
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Fig. 1. Location of the sampling stations in
the northwestern sea of Cheju Island
> Sts, 1 to 10 in May, and 11 to 20
in July.
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Table 1. Range and mean values of physical and Chemical constituents at each depth of all
stations in May and July 1993.

Surface 30m depth ?50m depth
Range
May July May July May July
Temp. 13.33 20.36 12.83 15.65 12.54 13.54
(© 12.29—14.80 18.21—21.23 11.72—14.77 13.64—17.63 11.76—14.52 12.60—15.68 11.76—21.23
Sal. 3424 32.39 34.30 33.62 34.35 34.06
(%0) 33.80—34.61 31.72—33.04 34.05—34.61 33.15—34.10 34.14—34.61 33.65—34.17 31.72—34.61
SS 3.75 551 345 521 5.16 7.74
(mg/1) 160—660 230—-930 165—560 2.80—960 250—9.30 360—1090 1.60—10.90
VSS 1.27 2.77 111 234 137 298
(mg/1) 060—180 095—4.80 050—160 130—450 035—378 150—495 035—4.95
VSS/SS 42 52 37 44 31 39
(%) 18—81 41—58 14—68 37—56 12—62 19—63 12—-81
NO;”"—N 1.06 0.50 1.60 135 3.19 314
(ug—at/) 043—216 035—080 093—283 105—-216 206—427 213—537 0.35—5.37
POS —P 0.16 0.32 0.17 0.60 0.25 110
(ug—at/) 010—-021 011—057 013—-024 020—131 016-044 052—171 010—171
Si0,—Si 531 8.79 5.72 10.15 7.33 1447
(pg—at/¢) 318—933 579—11.79 3.18-819 542—1634 3.05—11.74 10.25—21.74 3.05—21.74
AN/AP 7(3—17) 2(1—-4) 10(5—20) 31-7 14(6—20) 3(2—-9) 1-20
ASi/AP  34(17—-54) 32(18—66) 36(16—55) 23(9—45) 32(15—60) 14(8—26) 8—-66
Chl. a 0.62 031 0.84 0.74 042 027
(mg/m®) 031-183 0.12—-048 033—177 052—089 023—-079 012-054 012—183
G, 24.73 21.72 24.88 23.77 2498 2455

24.52—24.86 21.24—22.72 24.72—25.05 23.23—24.28 24.77—25.10 23.78—24.80 21.24—-25.10
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Fig. 2. Seasonal variations of water temper-
ture, salinity and o, at Sts. 1 and 10
(in May) and Sts. 13 and 17(in July).
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Fig. 3. Horizontal distributions of suspended
solid(8S) of surface water in May
1993.
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Fig.4. Seasonal variations of nitrate, phos-
phate, silicate and chl.-a at Sts. 1 and
10(in May) and Sts. 13 and 17(in
July).
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