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ABSTRACT

Chlorophyll-a concentrations of phytoplankton and primary productivities in closed marine ecosy-
stem, Inchon Dock, were measured and analyzed monthly from August, 1990 to December, 1991.
Chiorophyll-a concentrations ranged from 1.61 to 28.67 ug Chl-a/l, where nanoplankton (2-20 pm)
fractions contributed in 19.0-82.3% and picoplankton (0.2-2 ym) fractions in 4.5-51.4%. Primary pro-
ductivities measured by *C method ranged from 49.4 to 4359.4 mg C-m~*-day !, where nanoplank-
ton (<20 um) contributed in 18.8-94.6%. These results implied that very tiny cell-sized phytoplank-
ton populations were important in point of chlorophyll-a concentration and primary productivity
of phytoplankton community. In monthly variations of chlorophyll-a concentration by phytoplankton,
the first peak occurred in March and the second in August. Nitrogen requirement by phytoplankton
ranged from 0.7 to 60.7 mg at-N-m~2-day~! and the turnover time of inorganic nitrogen showed
maximum during winter and minimum in summer. Carbon assimilation number increased in sum-
mer and decreased in winter.
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Fig. 1. A map showing the sampling stations in Inchon
Dack.
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Table 1. Monthly (luctuation of chlorophyll-a concentrations of three sized phytoplankton groups (net-, nano- and

picoplankton) during August, 1990 and December, 1991 in Inchon Dock (unit : yg Chi-a/l)
. ST 1 ST 2 ST 3 ST 4 Average
Date Size
s* B* ) B S B S B S B
90 Net 1.65 0.99 1.33 0.92 0.41 0.92 0.26 0.28 1.04 0.78
Aug. Na&Pi* 842 8.57 13.39 6.12 4.13 3.60 4.13 4.08 7.52 5.59
Total 10.07 9.56 15.22 7.04 454 452 4.39 4.36 8.56 6.37
Net 8.71 5.37 6.25 3.15 8.23 450 7.30 3.97 7.62 4.25
Sep. Na&Pi 1296 12.56 10.08 11.15 20.44 16.41 18.05 11.68 15.39 12.95
Total 21.67 17.93 16.33 14.30 28.67 20.91 25.35 15.65 23.01 17.20
Net 2.50 1.59 1.67 1.99 1.11 1.95 1.83 141 1.78 1.74
Oct. Nano 8.08 3.22 5.62 5.29 5.04 2.83 6.02 5.80 6.34 5.54
Pico 1.04 228 2.73 3.57 2.50 4.53 3.59 3.54 247 348
Total 12.22 12.09 10,02 10.85 8.65 9.31 11.44 10.75 10.59 10.76
Net 0.17 (.16 0.13 0.25 0.13 0.18 0.12 0.09 0.14 0.17
Nov. Nano 2.52 1.70 1.52 1.85 1.68 141 1.59 1.43 1.83 1.60
Pico 0.72 0.47 0.46 0.49 0.61 048 0.40 0.31 0.55 0.44
Total 341 2.33 2.11 2.59 2.42 207 211 1.83 2,51 221
Net 0.29 0.14 0.19 0.29 0.15 0.31 0.14 0.14 0.19 0.22
Dec. Nano 1.90 2.09 147 1.95 1.65 1.90 2.47 2.65 1.87 2.15
Pico 0.49 0.58 0.52 0.31 0.57 0.40 0.70 0.50 0.57 0.45
Total 2.68 2.81 218 2.55 237 261 3.31 3.20 2.63 2.82
91 Net 0.21 0.22 0.08 118 0.32 0.28 0.26 0.49 0.22 0.54
Jan. Nano 1.70 2.04 0.52 1.29 161 0.90 1.03 151 121 144
Pico 0.69 0.54 0.73 0.75 0.54 127 1.29 1.33 0.81 0.97
Total 2.60 2.80 1.33 3.22 247 2.45 2.58 3.33 2.24 2.95
Net 1.58 (.91 0.51 4.51 0.72 0.59 0.71 0.80 0.88 1.70
Feb. Nano 2.93 2.37 0.28 527 0.90 1.10 3.37 2.87 1.87 2.90
Pico 3.96 3.37 2.69 2.73 3.17 3.30 182 1.80 291 2.80
Total 3.47 6.65 348 1251 4,79 4.99 5.90 547 5.66 7.40
Net 8.33 10.01 8.76 13.11 8.40 2.23 9.33 13.24 8.71 1115
Mar. Nano 11.33 9.22 7.05 11.46 7.57 8.07 8.50 8.62 3.62 9.35
Pico 0.69 0.54 0.73 0.75 0.4 1.27 1.29 1.33 0.81 0.97
Total 20.35 19.77 16.54 25.32 16.51 17.57 19.12 23.19 18.14 21.47
Net 0.23 0.35 017 0.20 0.30 0.35 0.48 0.34 0.30 0.31
Apr. Nano 8.70 8.39 6.49 7.37 5.83 6.23 7.09 7.17 7.03 7.29
Pico 1.48 1.44 2.30 1.50 1.39 0.73 1.44 1.36 1.65 1.26
Total 10.41 10.18 8.96 9.07 752 7.31 9.01 3.87 2.08 3.86
Net 146 0.33 3.67 1.82 0.29 0.11 0.49 0.40 1.48 0.67
May Nano 6.92 3.82 17.11 0.49 0.79 0.32 1.72 0.40 6.58 1.26
Pico 1.23 1.09 437 0.28 0.26 0.24 0.44 0.35 1.58 0.49
Total 9.61 5.24 24.95 2.59 1.34 0.67 2.65 1.15 9.64 2.42
Net 1.14 0.22 0.96 037 1.05 0.62 0.77 0.47 0.98 042
June Nano 533 2.81 514 3.39 345 351 3.61 2.03 438 293
Pico 0.95 0.95 1.17 0.86 151 1.26 132 1.23 1.24 1.08

Total 742 3.98 7.27 4.62 6.01 5.39 5.70 3.73 6.60 443
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Table 1. Continued

5T 1 ST 2 ST 3 ST 4 Average
Date Size
s* B* S B ) B ) B ] B
Net 0.49 0.49 0.95 2.46 0.61 0.49 0.40 0.55 0.61 1.00
July Nano 444 3.33 8.35 1114 5.09 5.06 4.87 428 5.68 6.70
Pico 0.95 0.74 1.20 1.26 0.92 0.95 0.95 1.08 1.01 1.01

Total 5.88 4.56 10.50 17.86 6.62 6.50 6.22 591 7.30 8.71
Net 11.29 10.26 11.73 11.06 7.79 5.96 891 742 993 8.68

Aug. Nano 3.72 1.97 345 269 3.14 3.50 1.84 1.57 3.04 243
Pico 161 1.75 1.84 1.97 1.70 152 1.70 1.48 171 1.68
Total 16.62 13.98 17.02 15.72 12.63 10.98 12.45 1047 14.68 12.79
Net 0.78 0.51 0.32 1.29 0.37 0.24 0.30 0.30 044 0.59
Sep. Nano 1.55 142 0.75 0.81 1.26 115 0.83 1.02 111 1.10
Pico 0.59 0.67 0.54 0.48 0.46 0.43 043 0.40 0.51 0.50
Total 292 2.60 161 2.58 2.09 1.82 1.61 1.72 2.06 2.19
Net 0.27 045 0.32 0.76 0.27 0.22 0.36 0.23 0.31 042
Oct. Nano 265 242 1.66 193 1.66 175 2.65 170 2.16 194
Pico 1.84 2.25 1.39 1.71 171 1.26 1.35 1.89 157 178
Total 476 5.12 3.37 4.40 3.64 3.23 4.36 3.82 4.04 4.14
Net 0.19 0.29 0.20 0.39 0.15 0.24 0.38 0.53 0.23 0.36
Nov. Nano 3.04 2.90 2,07 1.88 2.31 1.89 2.37 2.80 245 2.39
Pico 121 1.21 1.21 111 1.26 1.06 111 1.01 1.20 1.10
Total 4.44 4.40 348 3.38 3.72 3.19 3.86 4.44 3.88 3.85
Net 0.15 0.29 0.44 0.44 1.57 0.29 0.14 147 0.58 0.62
Dec. Nano 157 1.53 1.27 172 1.77 1.92 0.89 3.24 1.33 1.10
Pico 0.93 0.93 0.79 0.74 1.08 0.88 0.88 0.79 0.92 0.84
Total 2.65 2.75 2.50 290 442 3.09 191 5.50 2.38 3.56
Net 2.07 1.86 2.14 2.85 1.65 142 175 1.99 1.90 2.03
Average Nano 4.60 3.75 4.36 4.26 3.01 2.87 3.38 3.27 3.84 3.54
Pico 1.26 1.31 1.59 1.29 1.36 136 129 129 135 131

Total 7.93 6.92 8.09 8.40 5.92 5.65 6.44 6.55 7.09 6.88

(Na & Pi, Nano- and Picoplankton; 5, Surface water; B, Bottom water).
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Fig. 2. Monthly fluctuation of phytoplankton chlorophyll-
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b, o) AAE Y £ W NEIHIE F 95
Zgke] WA w2 Al7le] picoplankton®] ME% %t
daP el A 71ed2s) FelRle AL ¢ £ Uk
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F#9] Fgke] He] 295 dF dlFe] & HEo
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A7 galeg zhgata) e dg'
Joyd Rrie TRAkedel 2 L]
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Fdel o P FHR9e] da) BTtz
Aeld H-g Ao E BB rHFee, 1969; Jassby and Platt,
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