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Short-term Variations in Community Structure of Phytoplankton
and Heterotrophic Protozoa during the Early Fall Phytoplankton
Blooms in the Coastal Water off Incheon, Korea
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Abstract : In order to examine the short-term variations of phytoplankton and heterotrophic protozoa
community structures with bloom events, water samples were collected every other day at one site in the
coastal water off Incheon, Korea, from August 15-September 30, 2001. Chlorophyll-a concentrations varied
widely from 1.8 to 19.3 ug I=' with the appearances of two major peaks of chlorophyll-a concentration
during the study period. Size-fractionated chlorophyll-a concentration showed that net-size fraction
(>20 pm) comprised over 80% of total chlorophyll-a during the first and second bloom periods, nano-size
fraction (3~20 um) comprised average 42% during the pre- (before the first bloom) and post-bloom periods
(after the second bloom), and pico- size fraction (<3 xm) comprised over 50% during inter-bloom periods
(i.e. between the first and second bloom periods). Dominant phytoplankton community was shifted from
autotrophic nanoflagellates to diatom, diatom to picophytoplankton, picophytoplankton to diatom, and then
diatom to autotrophic nanoflagellates, during the pre-, the first, the inter, the second, and the post-bloom
periods, respectively. During the blooms, Chaetoceros pseudocrinitus and Eucampia zodiacus were
dominant diatom species composed with more than 50% of total diatom. Carbon biomass of heterotrophic
protozoa ranged from 8.2 to 117.8 ugC /™' and showed the highest biomass soon after the peak of the first
and second blooms. The relative contribution of each group of the heterotrophic protozoa showed
differences between the bloom period and other periods. Ciliates and HDF were dominant during the first
and second bloom periods, with a contribution of more than 80% of the heterotrophic protozoan carbon
biomass. Especially, different species of HDF, thecate and athecate HDF, were dominant during the first and
the second bloom periods, respectively. Interestingly, Noctiluca scintillans appeared to be one of the key
organisms to extinguish the first bloom. Therefore, our study suggests that heterotrophic protozoa could be a
key player to control the phytoplankton community structure and biomass during the study period.
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Fig. 1. A map of a sampling site in the study area.
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Table 1. Short-term variations of environmental factors

Sampling Julian Periods Tempﬂerature Salinity Irradial_lzce Windsp_eled TN HPO* N/P Chl-—‘i
date day (°C) (PSU) MJm™) (msec ) (M) M) (ugl™)

Aug. 15 227 25.1 27.2 212 3.0 36.1 15 242 2.7
Aug. 17 229 25.5 27.3 19.6 3.0 32.0 15 213 3.1
Aug. 19 231 resbloom e 27.1 17.8 4.4 30.7 1.4 21.9 23
Aug.21 233 26.8 27.0 19.8 3.4 402 14 27.8 5.5
Aug.23 235 26.6 27.2 20.9 3.6 14.7 0.7 213 74
Aug.25 237 . 26.4 27.3 18.2 1.8 37.8 14 273 11.3
Aug.27 239 First-bloom ) 0y 28.2 18.0 14 18.0 0.6 30.5 19.3
Aug.29 241 26.2 28.2 14.7 4.0 24.1 1.1 21.9 8.2
Aug.31 243 26.1 28.0 19.0 42 353 1.5 23.8 3.0
Sep.2 245 26.0 28.1 19.8 3.0 35.6 17 20.9 26
Sep.4 247 26.1 28.4 14.3 3.6 14.8 0.7 20.8 27
Sep.6 249 25.8 28.5 15.4 2.6 34.9 1.8 19.9 26
Sep.§ 251 Inter-bloom o 26.0 17.3 3.0 72 27
Sep. 10 253 25.2 28.8 16.1 3.6 39.7 23 17.4 25
Sep.12 255 25.0 29.5 19.6 6.0 28.7 17 16.5 22
Sep. 14 257 24.6 29.2 15.4 32 29.4 1.7 17.4 24
Sep. 16 259 242 28.6 19.3 3.6 29.3 1.6 18.2 9.2
Sep. 18 261  Second- 23.5 29.8 17.4 3.0 21.8 0.9 233 13.4
Sep.20 263  bloom 23.0 29.9 17.2 4.6 19.9 0.7 29.7 10.8
Sep.22 265 225 30.0 19.2 1.8 - 0.8 - 8.1
Sep.24 267 27 29.9 18.6 5.0 - 12 - 24
Sep.26 269 21.9 28.7 17.3 3.0 92.2 4.0 2.8 2.4
Sep.2s 271 Postbloom o 30.1 15.9 2.4 94.2 3.0 30.7 2.0
Sep.30 273 215 30.0 9.8 5.4 143 0.8 18.6 1.8
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Fig. 8. Short-term successions of phytoplankton and heterotrophic protozoan communities.
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