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Spatial and Temporal Variability of Phytoplankton in Relation to
Environmental Factors in Youngil Bay

Jeong—Min Shim*, Ki—Young Kwon, Hee—Dong Jeong, Yong—Kyu Choi, Sang—Woo Kim
East Sea Fisheries Research and Development Institute, NFRDI, Gangneung 210-861, Korea

Abstract

We investigated the spatial and temporal variations of phytoplankton in Youngil Bay as well as the effect of water
physico-chemical parameters. Water samples at three stations were collected and measured monthly from May to November in
2010. The taxa of phytoplankton observed in this study were classified as 33 Bacillariophyceae, 23 Dinophyceae, 1
Euglenophyceae, 2 Crysophyceae and 1 Cryptophyceae. The highest biomass of phytoplankton was observed at inner station
in September, which was characterized high concentration of dissolved inorganic phosphate(DIP) in surface water after
rainfall. Nutrient concentrations, chlorophyll-a and phytoplankton biomass values showed the marked trend to decrease from
the inner bay to the outer bay. Pearson's correlation co-efficient between salinity and other water parameters including
chlorophyll-a, pH and DIP showed the strong negative relationship r=-0.82, r=-0.78 and r=-0.75 (p <0.01), respectively. These
results indicate that the water quality of Youngil Bay could be stimulated by nutrient enriched input from Hyeogsan River
discharge, and the spatial and temporal distribution of phytoplankton biomass principally limited to DIP concentration from
Hyeogsan river.
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Fig. 1. Map showing the sampling stations in study area.
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Table 1. Water parameter in Youngil Bay from May to Nov.

2010
Parameter Range Mean+SD
Temperature(C) 13.30~24.70 19.99+3.60
Salinity 27.41~34.09 32.01«1.75
pH 8.18~8.71 8.34+0.14
DO(mg/L) 6.09~11.55 9.10+1.53
DIN(1M) 1.07~12.50 4.30+2.44
DIP(UM) 0.00~0.19 0.04+0.06
Si0,-Si(uM) 0.04~16.00 3.394+4.20
Chlorophyll-a(ug/L) 0.74~23.60 5.41+£5.18

Secchi-disk depth(m) 2.0~10.0 4.9+1.8
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Fig. 2. Spatial variations(average of 7 months) of DIN and
DIP in Youngil Bay from May to Nov. in 2010.
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Fig. 3. Species composition of phytoplankton in Youngil
Bay from May to Nov. in 2010.
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Fig. 4. Temporal variation of species composition of
phytoplankton in Youngil Bay from May to Nov.
in 2010.
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Fig. 5. Rank frequency of phytoplankton in Youngil Bay
from May to Nov. 2010.
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Table 2. Monthly variations of dominant species of phytoplankton in Youngil Bay from May to Nov. in 2010
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Month Dominant species

May Chaetoceros pseudocurvisetus, Thalassionema nitzschioides

Jun. Dactyliosolen fragilissimus, Pseudonitzschia pungens

Jul. Prorocentrum dentatum, Leptocylindrus danicus

Aug. Dactyliosolen fragilissimus, Chaetoceros affine, Nitzschia sigma

Sep. Chaetoceros affine, Chaetoceros sp., Chaetoceros lorenzianus, Ceratium furca
Oct. Prorocentrum dentatum, Scrippsiella trochoidea

Nov. Chaetoceros pseudocurvisetus, Pseudonitzschia pungens
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Fig. 6. Variations of Chl-a and phytoplankton abundance in
Youngil Bay from May to Nov. in 2010.
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Table 3. Coefficients of the pearson correlation between phytoplankton and surface water parameters in Youngil Bay from

May to Nov. in 2010

Secchi-disk

Temp. Sal. pH DO DIN DIP SiO,-Si Chl-a depth
Temp. 1
Sal. 1
pH -0.751" 1
DO -0.467" 0.602" 1
DIN 1
DIP -0.780"  0.765" 0.523" 1
Si0,-Si -0.452" 0.528" 0.631" 1
Chl-a -0.822" 0.542" 0.549" 1
Secchi-disk depth 05947  -0.511" -0.487 -0.445" -0.529° 1

" Denotes p €0.05. "~ Denotes p <0.01.
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Fig. 7. River discharge (daily means) of Hyeongsan River at

Pohang, Kyoungsangbukdo (WAMIS, 2010). Sampling
dates are shown by arrows.
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