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Dynamics of the Phytoplankton Community in the Coastal Waters of
Chuksan Harbor, East Sea
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In order to investigate the distribution of phytoplankton community in the coastal waters of the Chuksan Harbor,
East Sea, the abundance and biomass of phytoplankton have been evaluated through seasonal interval sampling
from April 2000 to October 2002. A total of 363 different phytoplankton species was observed and most of them
were composed of diatoms. The mean abundance and chlorophyll-a concentration of phytoplankton during the
study period ranged from 56 x 103 to 720 x 10° cells L' and from 0.78 to 3.29 pig chl-a L'}, respectively. The relative
contribution of the size-fractionated phytoplankton to phytoplankton community showed difference according to
seasons. The average contribution of nano-phytoplankton(<20 pum) was over 50% in the total abundance and
biomass of the phytoplankton. Our results show that nano-phytoplankton play an important role in the southern
coastal waters of the East Sea. And the environmental factors such as suspended substances, phosphates and
silicates were positively correlated with the abundances and biomass of phytoplankton.
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Fig. 1. Map showing the sampling stations in the coastal waters
off Chuksan Harbor.
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Fig. 2. The seasonal variation of sea surface temperature and
sea surface salinity in the coastal waters of Chuksan from
April 2000 to October 2002 (e; temperature, ©; salinity).
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Fig. 3. The total number(A) and seasonal variation(B) of
phytoplankton species observed in the coastal waters of
Chuksan.
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Table 1. The number of phytoplankton species observed in the different coastal waters of East Sea, Korea.

o

Sites Periods Number of species References
Southeastern sea of Korea Sep. 1981 185 Shim and Lee 1983
Gori 1986-1987 230 Cho 1988(in Korean)
Wolseong 1986-1987 222 Cho 1988(in Korean)
Southwestern water of East Sea 1981-1984 235 Lee and Shim 1990
Gori 1987-1989 160 Yeo and Shim 1990
Southeastern coastal waters of Sep. 1994 133 Lee et al. 1998(in Korean)
East Sea

Gulf of Yeong-I1 1998-199 200 Jo et al. 2000(in Korean)
Gori 1992-1996 328 Kang and Choi 2001(in Korean)
Wolseong 1992-1996 356 Kang and Choi 2001(in Korean)
Uljin 1992-1996 352 Kang and Choi 2001(in Korean)
Ullundo 1999 136 Jung et al. 2001(in Korean)
Tokdo Islands 1999 87 Jung et al. 2001(in Korean)
Uljin 2003-2004 211 Choi et al. 2004
Chuksan 2000-2002 363 This study
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Fig. 4. The seasonal variation of mean abundance(A) and
relative percentage(B) of the size-fractionated phytoplank-
ton in the coastal waters of Chuksan.
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Fig. 5. The seasonal variation of the mean abundance of
bacillariophyceae and dinophyceae in the coastal waters of

Chuksan.
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Table 2. Dominant species of phytoplankton in the coastal waters of Chuksan (unit of occupying ratio: %).

2000 2001 2002

Dominant species Apr. July Oct.

Jan.

May  Aug.  Nov. Jan. Apr. Oct.

Chaetoceros curvisetus

Chaetoceros compressus

Chaetoceros debilis

14.3
11.2

Hemicaulis sinensis

Leptocylindrus danicus 12.6

Licmorphora abbreviata 8.2

Paralia sulcata
Proboscia alata 6.6 10.8
Pseudo-nitzschia pungens 6.8
v. atlanticus
Pseudo-nitzschia seriata
Skeletonema costatum
Thalassionema nitzschioides
Thalassiosira decipiens 7.4
Gymnodinium spp.
Protoperidinium hyalinum 7.6
11.6

19.3

Prorocentrum minimum
Prorocentrum sp.
Eutreptiella gymnastica

19.3

10.3

10.6
46.2 12.2

52

25.7
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10.4

9.5 20.1
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Fig. 6. The seasonal variation of mean concentration(A) and
of the
phytoplankton chlorophyll-a concentration in the coastal
waters of Chuksan.
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Table 3. Pearson’ s correlation coefficient(r) between phytoplankton community and environmental factors. Data were transformed

into log-forms before analysis. TP: Total phytoplankton abundance; MP: Micro-phytoplankton abundance; NP: Nano-
phytoplankton abundance; DIA: Diatom abundance; DINO: Dinoflgellate abundance; TC: Total chl-a; MiC: Micro(> 20 um)
chl-g; NaC: Nano(< 20 pm) chl-a; TEM: Water temperature; SAL: Salinity; SS: Suspended substance concentration; SD: Secchi

depth, NOx: NO,+NO3+NH,*, *P < 0.05, **P < 0.005,

P MP NP DIA DINO TC MiC NaC TEM  SAL SS SD NO, PO, SiO,
TP 0.987** 0.982** 0.862** 0517  -0.191 -0.313 0.027 -0.001 0542 0.611** -0.131 -0.315 -0.367 -0.350
MP 0.937** 0.903*  0.502 -0.231 -0.307  -0.043 -0.005  0.589 0.573 -0.136  -0.291  -0.402 -0.393
NP 0.788**  0.508 -0.139 -0.310 0.104 0.006 0475 0.634 -0.108 -0.326  -0.314 -0.289
DIA 0.150 -0.271 -0.254  -0.167 0.056  0.432 0455 -0.015 -0.018 -0.454 -0.338
DINO 0381 0443 0184 -0050 0451 0291 0445 -0.659* -0.351 -0.515
TC 0.834* (0.794** -0.039 -0.335 -0.084 0223  0.157 0.700*  0.691*
MiC 0.334 0.338 -0.480 -0.345 0232 0.091 0.381 0.337
NaC -0.435 -0.001 0.273 0.210  0.130 0.764* 0.807**
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