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Environmental and Biological Effects at Narodo, in the Southern Water of Korea, on Bloom of Ichthyotoxic
Dinoflagellates Cochlodinium polykrikoides. Eun Seob Cho*. South Sea Fisheries Research Institute, NFRDI,
Yeosu 556-823, South Korea — The aim of this study was to examine the fluctuation in phytoplankton
assemblages with regarding to environmental conditions and nutrients, which were surveyed quarterly
over the fours seasons (February, May, July, and October). In turn, an understanding of biological
effects should provide insights into a wide range of initiated Cochlodinium blooms in Narodo. Sampling
was carried out throughout 2001 on the coasts of Busan (St. 1), Yeosu (St. 2), Narodo (St. 3), Kohung
(St. 4), and Kwangdo (St. 5). The maximum surface water temperature was recorded in July, and it
ranged from 20 to 22°C. Salinity showed no great variation, which maintained itself in the range of
29-34 psu. The maximum surface salinity was recorded in February, which was about 34 psu. The
chlorophyll & concentration of the surface water ranged from 0.01 to 1.3 ug 1", The concentrations of
NH4-N were persistently high from February to October; in particular, the peak was observed at St.
1 in February and May (0.15 and 0.19 pmol 1, respectively), while it was detected at St. 2 in July
and October (0.22 and 2.2 pmol 17, respectively). Similar trends to those for NH¢N were observed
in the concentrations of NO»-N and NOs-N. In contrast to nitrogen, a distinct peak of PO,-P at St.
3, 4, and 5 was observed throughout year (0.01~0.1 umol 1'1), except for October. At St. 1 encounter
a peak of cell number of 30,000 and 13x10” cells 17, respectively, in July and October. During the period
of this study, the majority of the taxa were diatoms. The dinoflagellates were rather abundant after
February, in particular at St. 3, 4, and 5 which attained an abundance of 10~20% without marked
fluctuation during the period of this study. At St. 3, the highest average cell width, 178.11 um, was
recorded: the highest cell length, 337.72 um, was measured in July. Consequently, dinoflagellates bloom
in July at Narodo influenced by warm water current are not only associated with a desirable develop-
ment of cell morphometric characteristics, but also with the health growth of C. polykrikoides. During
the period of this study, warm water currents caused an increased water temperature in Narodo, but

did not change the amount of nutrients.
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Fig. 1. Sampling locations on the south coast of Korea for Cochlodinium polykrikoides.
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Fig. 2. Seasonal variations of the sea water temperature, salinity, and chlorophyll 4 at sampling sites.
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Fig. 3. Seasonal variations of NHsN, NO»-N, NOs-N, and PO,-P concentrations at sampling sites.
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Fig. 4. Seasonal variations of total cell number in phytoplankton at sampling sites.
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Fig. 5. Seasonal variations of relative abundance in phytoplankton at sampling sites.

Table 1. Multiple comparison of seasonal mean values and standard deviation (n=400) of cell length and cell width in phytoplankton
at different sampling sites. The same superscript letters indicate that means are not significantly different (p<0.05, Duncan
test) {unit: Om)

Sampling Feb. I\@y Jul. QOct.
site cell length  cell width  cell length  cell width  cell length  cell width  cell length  cell width

St. 1 174.50+103.59% 113.75:99.00° 14855:74.16° 133.45:71.04° 115.87:76.44° 21.0033.91%° 142.95:142.98" 41.52:52.24%°
St. 2 200.25:99.86' 151.40:89.95" 118.95:58.65° 125.05+62.23% 164.47+89.71' 39.75:57.39 94.32:99.05° 40.94+29.82%
St. 3 169.65:64.33" 143.90:61.58% 106.80+76.90° 114.15:74.73° 337.72+83.64 34052629 98.27+107.54° 43.58:85.82°°
St 4 130.75:80.81° 102.95:81.72° 122.90+68.32° 123.45:74.50% 207.82+95.617 652245280 57.36+29.98° 37.55:19.76%
St. 5 122.25+131.86" 115.7065.74 128.10+79.82° 130.35+91.85% 187.8776.37" 99.52+108.18™ 106.93+111.18" 63.90+99.72"
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