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Seasonal Variation of Primary Productivity and Pigment of Phytoplankton Community
Structure in the Seomijin Estuary. Min, Jun Oh, Sun Yong Ha, Mi Hee Chung', Bo Hyung Choi,
Yeon Jung Lee, Seok Hyun Youn', Won Duk Yoon', Jae Seong Lee' and Kyung Hoon Shin*
(Environmental Marine Sciences Hanyang University, An-San 425-791, Korea, 'National
Fisheries Research & Development Institute, Busan, Korea)

Four in situ incubation experiments were conducted in May, August and November
2009, as well as February 2010 to determine the seasonal primary productivity and
the community structure of phytoplankton at the Seomjin estuary. The primary pro-
duction of phytoplankton ranged from 9 to 3560 mgC m™2 d™. Primary productivity
was the highest in the summer season (August), which was influenced by improved
optical and temperature conditions of the water, as well as the supply of nutrients
derived from its surrounding watershed. Particularly, the upper station (SJ-1, SJ-2)
of Seom-jin estuary showed a higher productivity, as a result of inflow of input nutri-
ents originated from the terrestrial source. The fucoxanthin, as an index pigment of
diatoms showed the highest concentration (0.74~9.51 ug L™) at all stations, occupy-
ing 30~80% to total Chl a concentrations. The phytoplankton species composition
determination, using a microscope showed similar results to the pigment analysis,
which indicated diatom Skeletonema costatum, as the dominant species. The primary
productivity in Seom-jin estuary indicates temporally and spatially large variation,
according to different environmental conditions. Also, Skeletonema costatum has
euryhaline features with relatively higher contribution.
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Fig. 1. Study area in the Seomjin River estuary.
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Fig. 2. Variation of water temperature and salinity in the
surface of Seomjin estuary : (a) water temperature,
(b) salinity.
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Fig. 3. Variation in primary productivity and chl a specific
productivity and euphotic zone depth in the Seom-
jin estuary : (a) Primary productivity, (b) Chl a spe-
cific productivity, (c) Euphotic zone depth.
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Fig. 4. Specific Production Rate (SPR) at each station of Seomjin estuary.
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Table 1. Range values of concentrations of diagnostic pigments in the surface water of Seomjin estuary.

Diagnostic pigments

Concentration of pigments (ug L ™)

May 2009

Aug. 2009

Nov. 2009

Feb. 2010

Chlorophyll a
Chlorophyll b
Chlorophyll ¢,
Chlorophyll ¢,
Peridinin
19’-Butanoylox-fucoxanthin
Fucoxanthin
Neoxanthin
Prasinoxanthin
Violaxanthin
Diadinoxanthin
Alloxanthin
Zeaxanthin
B-Carotene

2.20~3.25 (3.06)*
0.13~0.85 (0.50)
ND**
0.06~1.18 (0.39)
ND
ND
0.74~2.08 (1.15)
0.08~0.22(0.14)
ND
ND~0.06 (0.02)
0.15~0.73 (0.56)
0.04~0.13 (0.08)
0.01~0.05 (0.03)
0.07~0.14 (0.09)

1.14~9.21(5.56)
0.02~0.16 (0.09)
ND

0.23~1.04(0.82)
ND~0.16 (0.05)
ND~0.12 (0.03)
0.81~5.18(3.61)
ND~0.02 (0.01)
ND~0.03 (0.01)
ND~0.03(0.01)
0.007~0.43(0.16)
ND~0.03 (0.01)
0.001~0.02 (0.01)
0.05~0.41 (0.25)

1.78~5.86(3.31)
0.02~0.04 (0.02)
ND~0.47 (0.12)
0.17~0.94(0.39)
ND
ND
1.30~4.64(2.32)
ND~0.02 (0.01)
ND~0.03 (0.01)
ND~0.01 (0.004)

0.008~0.02 (0.15)

ND~0.67 (0.18)
ND~0.01 (0.004)
0.08~0.40 (0.18)

1.08~12.05 (4.87)
0.02~0.12 (0.05)
ND ~1.59 (0.40)
0.35~1.92(0.79)
ND
ND
1.32~9.51 (4.36)
ND~0.05 (0.02)
ND
ND
0.005~0.61 (0.14)
0.03~0.19 (0.09)
ND~0.04 (0.01)
0.80~0.51 (1.56)

*Values in parentheses are monthly means, **Not detected
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Table 2. Comparison of primary productivity of phytoplankton in each area.

Study area P.P(mgCm2d? Method Reference
Young-san estuary (Mokpo Harbor) 35~8926 Bc Lee et al., 2011
Seom-jin estuary 1789~ 3180 e Yang et al., 2005
Seom-jin estuary (Rainy season) 12~1169 Bc Min et al., 2011
Seom-jin estuary 9~ 3560 18C This study 2009~ 2010

*P.P=Primary productivity
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Fig. 7. The ratio of Fucoxanthin to Chl a and eury haline
species proportion(%) the Seomjin estuary: (a) The
ratio of Fucoxanthin to Chlorophyll a, (b) Eury ha-
line species proportion (May: Cymbella ventricos,
Aug. ~ Feb.: Skeletonema costatum (%)).
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