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Seasonal Variation of Phytoplankton around Jeju Harbor

Joon-Baek Lee and Bumn Shin
Department of Oceanography. Cheju National University. Jeju-Do. 690-756. Korea

Seasonal variation of phytoplankton community was investigated at inner and outer stations around Jeju
harbor from March to December 2000 in terms of standing crops and chlorophyll a. Among a total of 171 taxa
of phytoplankton identified, diatoms occupied 67.8%. dinoflagellates 15.2% and phytoflagellates 17.0% in species
composition. Two diatoms were seasonally most dominant. that is. Chaetoceros socialis was predominant in
March and October. and Skeletonema costatum in May. October and December. Mean standing crops were
higher in inner stations with 51x10° cells 1" than in outer ones with 39x10" cells 1". Chlorophyll a
concentration was also three times higher in inner stations than outer ones. Water temperature and salinity
exhibited little difference seasonally in vertical distribution. but they were different between inner and outer
stations. Higher water temperature and lower salinity prevailed in the inner station throughout the season. It
suggests that the inner harbor has no good circulation and is affected directly by freshwater inflow from the
neighboring stream. That accelerates the eutrophication of the inner harbor and thus sometimes causes high

concentrations of phytoplankton in a small red-tide scale.
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Fig. 1. Map showing sampling stations around Jeju Harbor.
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Table 1. Water temperature ('C), salinity (psu) and pH around Jeju harbor from March to December 2000

Water temperature (C)

Station Layer Mar May July Oct Dec Average
St 1 surface - 147 20.3 239 176 190
) bottom - 14.2 19.3 239 17.8 )
surface - 145 20.3 24.0 180
§t.2 bottom - 139 184 236 182 1839
surface - 16.0 21.4 235 16.2
St.3 bottom - 153 198 22 172 191
St 4 surface 134 157 21.2 239 17.4 181
: bottom 135 144 199 234 17.8 )
surface 13.6 152 210 23.8 -
St. 5 bottom 136 143 179 233 - 178
surface 135 15.2 20.4 24.0 -
St. 6 bottom 136 144 193 237 - 180
surface 136 15.8 20.1 239 -
8.7 bottom 135 144 183 237 - 179
Average 135 14.9 19.8 23.7 175
Salinity (psu)
Station Layer Mar May July Oct Dec Average
St 1 surface - 28.0 328 33.6 338 38
) bottom - 33.2 334 334 342 ’
surface - 32.8 331 333 34.2
St. 2 bottom - B4 336 85 343 385
surface - 289 320 325 212
St. 3 bottom - 320 3.4 326 308 314
St 4 surface 338 326 327 323 338 333
) bottom 34.2 336 335 327 34.1 )
surface 3.1 333 33.2 33.6 -
St. 5 bottom 345 B5 37 36 - 336
surface 45 335 332 336 -
5.6 bottom 345 85 35 16 - 387
surface 344 33.2 334 31.3 -
St.7 bottom 344 3.4 38 3.6 - 33.4
Average 4.2 32.5 33.2 33.1 33.1
pH
Station Layer Mar July Oct Dec Average
St 1 surface 7.90 7.75 8.14 7.93 799
) bottom 8.08 793 8.14 8.03 )
surface 7.75 793 8.08 8.16
5.2 bottom 781 797 8.13 8.14 8.00
surface 7.82 793 8.19 8.05
8.3 bottom 794 7% 818 8.08 8.02
surface 797 813 8.14 8.20
St. 4 bottom 7.94 8.00 8.13 821 8.09
surface 781 8.13 8.17 -
8.5 bottom 7.84 8.05 8.18 - 8.03
surface 8.10 7.98 8.17 -
St. 6 bottom 810 8.00 8.19 - 8.09
surface 8.09 8.11 8.14 -
St.7 bottom 811 811 8.16 - 812
Average 7.95 8.00 8.15 8.10
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Table 2. Seasonal succession of dominant species in the study area (@ 30%~50% of dominantce, @ )50%)

Month Mar May

July Oct Dec

Species / Station 4567

12345671234567 1234567

1234

Chaetoceros socialis
Chaetoceros holsaticus o
Paralia sulcata

Pseudo-nitzschia
pseudodelicatissima

Skeletonema costatum
Prorocentrum dentatum
Hillea marina

Hillea fusiformis
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Table 3. Standing crops (cells 1") of phytoplankton around Jeju Harbor from March to December 2000

Station Layer Mar May July Oct Dec
St 1 surface - 68.720 2453 42,677 17.313
bottom - 70.241 6.519 56,087 17.192
St 2 surface - 34,056 5.404 58,672 25.289
bottom - 97.177 1.567 80.120 12,523
gt 3 surface - 31.273.704 12.563 5.374.456 9.545
bottom - 22.408.962 12.316 10.916.483 91.429
St 4 surface 24.672 1.959.724 50.144 6.343.170 76.247
bottom 19.508 48.351 3.982 3.145.105 40.017
St 5 surface 159,098 64.315 3.102 89.899 -
bottom 9.415 96.932 1.873 27.866 -
St 6 surface 12.071 206.745 4.884 151.568 -
bottom 15.877 127,902 2.297 33.069 -
St 7 surface - 44.357 1.711 25.082 -
bottom 6.718 33.634 4.673 18,728 -
Surface average 18.614 4.807.374 11.466 1.726.504 32,098
Bottom average 12.880 3.263.314 4747 2.039.637 40.290
Total average 14.260 4.035.344 8.106 1.883.070 36.194
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Table 4. Chlorophyll 2 concentration (1 1) of phytoplankton around Jeju Harbor from March to December 2000

Station Layer Mar May July Oct Dec
St 1 surface - 0.32 0.10 0.31 0.10
bottom - 0.22 0.21 0.22 0.10
St 2 surface - 0.22 0.10 021 0.41
bottom - 0.34 0.21 0.17 0.32
St 3 surface - 0.34 0.20 249 0.21
bottom - 1.68 0.21 2.15 031
St 4 surface 0.10 111 0.10 0.51 0.54
bottom 0.10 0.22 0.21 0.54 0.44
st 5 surface 0.22 0.44 0.10 0.55 -
bottom 0.10 0.32 0.10 0.41 -
St 6 surface 0.10 0.44 0.22 0.77 -
bottom 0.22 0.22 0.21 0.78 -
St 7 surface 0.10 0.56 0.10 0.44 -
bottom 0.10 0.22 0.10 0.66 -
Surface average 0.13 0.49 0.13 0.75 0.32
Bottom average 0.13 0.46 0.18 0.71 0.29
Total average 0.13 0.48 0.16 0.73 0.30
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