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Abstract

We investigated the temporal variations of heterotrophic dinoflagellates (hereafter HDNF) and photosynthetic
dinoflagellates (hereafter PDNF) from 14 June to 4 September 2003 at a single station in Jangmok Bay. We took water
samples 47 times from 2 depths (surface and bottom layers) at hide tide. A total of 63 species were encountered and in
general the most abundant genera were Prorocentrum and Protoperidinium. The abundance of PDNF and HDNF was in the
range of 0.04~55.8x10" cells/L and in the range of 0.01~4.35x10" cells/L, respectively. The mean abundance of PDNF was
approximately 7 times higher than that of HDNF, and was higher in the surface layer where has enough irradiance for
photosynthesis than in the bottom layer. The total dinoflagellate abundance was higher in the NLP (nitrogen limitation
period) than in the SLP (silicate limitation period), and the abundance in the hypoxic conditions was similar to that in the
normal conditions. The Shannon-Weaver species diversity index were slightly higher in the bottom layer, the SLP and the
hypoxic conditions. The PDNF abundance were correlated with temperature, DO, total inorganic nitrogen and phosphate in
the whole water column, and the HDNF abundance was significantly correlated with temperature, salinity and DO. This
study shows that the dinoflagellate abundance might be affected by abiotic factors such as irradiance, temperature, salinity,
DO and the concentrations of inorganic nutrients, and provides baseline information for further studies on plankton dynamics
in Jangmok Bay.
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Fig. 1. Map showing the sampling station in Jangmok Bay.
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Fig. 2. Daily variations of size fractionated Chl-a concentrations
during the study. <20 pm: Chl-a concentration of
phytoplankton less than 20 gm, >20 gm Chl-a
concentrations of phytoplankton larger than 20 ym.
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Table 1. Dominant species over 10 % of total dinoflagellate
abundance during the study

. Surface Bottom
Species >10% >10% Hypoxia

Akashiwo sanguinea *
Alexandrium sp. * * *
Ceratium furca * *
Ceratium fusus * * *
Dinophysis acuminata *
Gonyaulax spl *
Gonyaulax sp2 *
Gyrodinium sp. * *
Heterocapsa triquetra *
Katodinium sp. *
Mesocena sp. * *
Oxyphysis oxytoxoides * *
Polykrikos swarzii *
Prorocentrum micans * * *
Prorocentrum minimum * * *
Prorocentrum triestinum * * *
Protoperidinium acutum *
Protoperidinium bipes * * *
Protoperidinium breve *
Protoperidinium brevipes *
Protoperidinium claudicans *
Protoperidinium leonis *
Protoperidinium nipponicum *
Protoperidinium pellucidum * * *
Protoperidinium roseum *
Protoperidinium steinii *
Protoperidinium sp.1 * *
Protoperidinium sp.2 * * *
Protoperidinium sp.3 *
Pyrophacus horologicum *
Scrippsiella trichoidea *

Total 19 21 12

&2 J-E313ck PDNF} HDNFo| dEepo 74z}
0.04~55.8x10" cells/L (B 3.26x10* cells/L)T+
0.01~4.35x10" cells/L (8 0.45x10" cells/L)& 1o
PDNF7} °‘:7HH =2 FEFS HYKFig. 3). 5

M2 20] 4 PDNF7} B 6.08x10" cells/LE 1

o] HDNFe]| H[3| oF 8 39kt A5l Al oF 3u)
EQ FFoA LG FRFoA ehiRFE
A== A7l 8Y 219 o]Fo= PDNF7}
100,000 cells/L o]A}o] =& F=eS Holom o3
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Fig. 3. Daily variations of PDNF and HDNF in abundance
during the study. PDNF: photosynthetic dinoflagellates,
HDNE: heterotrophic dinoflagellates.
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Fig. 4. Composition of phytoplankton community during
the study.
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Table 2. Species diversity of dinoflagellates during the
study. TDNEF: total dinoflagellates, PDNF:
photosynthetic dinoflagellates, HDNF: heterotrophic
dinoflagellates

TDNF PDNF HDNF
1.50+0.49 1.04+0.39 1.13+0.66
2.06+0.63 1.17+0.44 1.99+0.57

Surface layer

Bottom layer

Silicate Limitation Period 1.60+0.38 1.13+0.43 0.93+0.61
Nitrogen Limitation Period 1.37+£0.59 0.93+0.30 1.40+0.63

2.02+0.74 1.13+£0.48 1.92+0.70
2.12+0.40 1.24+0.38 2.10+0.27

Normal condition

Hypoxia
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Table 3. Pearson’ s correlation coefficients between organisms and environmental factors. Significant correlations were defined
as *P<0.05, **P<0.01, ***P<0.001. TIN: total inorganic nitrogen

Whole water column Surface layer Bottom layer
PDNF HDNF PDNF HDNF PDNF HDNF
Temp. 0.283%%* 0.488%** - 0.300%* - -0.435%*
Salinity - -0.476%** 0.365* - - -
DO 0.253* 0.404%** - - - -
pH - 0.417%** - - - -0.317*

Chl-a 0.310%* - - - - -

TIN -0.231* - - - - 0.480%**
Phosphate -0.258** -0.382%** - - - -

Silicate - -0.237* - - - 0.468**
limitation)Z} 3Z4](top-down control)of] &J34 &k Stoecker?} Sanders, 1985). wlalA] Ho|BESQ] A&
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