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Temporal and Spatial Variation of Zooplankton Community Structure
Post Construction of Saemangeum Dyke
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Abstract : Zooplankton community structure was investigated in the Saemangeum region in March, May,
July and October of 2007 and 2008 in order to understand the potential effect of post construction of
Saemangeum dyke on their temporal and spatial distribution. Mean abundance of zooplankton in the inner
and outer area of the dyke, except for dinoflagellate Noctiluca scintillans, ranged from 173 to 15,830 ind.m™>,
showing higher variability in the inner area compared to the outer area. Zooplankton abundance was higher
in the outer area than the inner area in 2007, and vice versa in 2008. In the inner area of the dyke,
zooplankton abundance was the highest in May 2007 and March 2008. In the outer area of the dyke,
abundance was the highest in October 2007 and July 2008. Brackish species such as Tortanus derjugini and
Pseudodiaptomus inopinus were dominant prior to construction of the dyke, and appeared less frequently in
the inner area. Marine zooplankton taxa such as juvenile hydromedusa, and calanoid copepods Acartiahongi
and Paracalanus parvus s.]. dominated both areas of the dyke. In CCA analysis, zooplankton community
structure in the inner and outer area was similar in March and May, but different in July and October.
Temperature, salinity and COD were important environmental factors affecting zooplankton community
structure. These results suggest that zooplankton community structure in the inner and outer area of
Saemangeum dyke are significantly affected by whether the sluice gates are closed or open.
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Fig. 1. A map showing the sampling sites in the Saemangeum area.
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Fig. 2. Temporal variations of temperature, salinity, chlorophyll-« (Chl-a) and COD concentration in the inner area
and outer area of the Saemangeum dyke. Error bars represent standard deviation.
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Fig. 3. Distribution of zooplankton abundance in the Saemangeum area from March to October 2007.
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Table 1. Averaged total abundance (Abu.: ind.m™) and composition (Com.: %) of major zooplankton in the Saemangeum area from March to October 2007.
Asterisks indicate <1 of zooplankton abundance and <0.001 of zooplankton composition. Blanks indicate no occurrence.
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March May July October
Inner area Outer area Inner area Outer area Inner area Outer area Inner area Outer area

Abu. Com. Abu. Com. Abu. Com. Abu. Com. Abu. Com. Abu. Com. Abu. Com. Abu. Com.
Juvenile of hydromedusa 230 664 89 26.9 29 1.9 115 11.0 11 6.3 7 2.2 3 1.5 28 1.6
Acartia hongi 51 14.7 90 27.2 289 19.4 70 6.7 8 4.7 1 0.2 1 0.3
Sagitta crassa 15 43 26 7.8 14 0.9 8 0.7 2 1.2 94 5.6
Paracalanus parvus s.. 12 3.5 21 6.3 32 2.1 35 33 21 11.4 45 14.2 62 35.8 436  25.8
Calanus sinicus 2 0.6 3 1.0 53 3.6 26 24 * 0.2 1 0.2 1 0.5 94 5.5
Oikopleura dioica 3 1.0 8 2.3 147 9.8 191 18.2 4 22 2 0.5 2 1.2 43 2.6
Podon polyphemoides 493 33.1 17 1.6 1 0.3 * 0.03
Cirrepedia larvae 146 9.8 186 17.7 9 4.7 7 22 53 30.6 23 1.3
Centropages abdominalis 2 0.4 4 1.1 55 3.7 50 4.8
Decapoda larvae * 0.1 1 0.4 23 1.6 17 1.6 35 19.5 63 20.1 * 0.01 5 0.3
Evadne tergestina 2 * 14 7.5 79 25.0 * * * *
Others 32 9.2 89 26.9 206 13.8 332 317 78  43.1 110 34.9 50 28.7 964  57.1

Total 347 331 1,489 1,047 181 315 174 1,687

Table 2. Averaged total abundance (Abu.: ind.m=) and composition (Com.: %) of major zooplankton in the Saemangeum area from March to October 2008.
Asterisks indicate <1 of zooplankton abundance. Blanks indicate no occurrence.

w2 Y- 907

March May July October
Inner area Outer area Inner area Outer area Inner area Outer area Inner area

Abu. Com. Abu. Com. Abu. Com. Abu. Com. Abu. Com. Abu. Com. Abu. Com.
Juvenile of hydromedusa 1,484 9.4 622 66.5 1 0.1 1 0.1 12 1.0 19 2.0 14 4.1
Acartia hongi 36 0.2 103 11.0 138 14.3 89 12.6 131 11.3 4 0.5
Acartia hudsonica 5,815 36.7
Paracalanus parvus s.l. 21 0.1 15 1.6 168 17.4 49 6.9 261 225 26 2.7 40 12.2
Calanus sinicus 2 0.01 8 0.8 * 0.03 21 3.0 * 0.03
Oikopleura dioica 2 0.01 4 0.4 27 2.8 15 2.2 5 0.4 14 1.5 5 1.6
Podon polyphemoides 8,259 52.2 7 0.8 105 10.9 27 3.8 1 0.04 57 17.1
Cirrepedia larvae * 0.001 * 0.03 167 17.2 94 13.3 20 1.7 97 1.0 89 26.8
Centropages abdominalis 6 0.04 13 1.3 109 11.3 163 23.1
Evadne tergestina 247 21.3 599 63.2 36 10.8
Others 206 13.0 162 17.3 201 20.8 247 35.0 484 41.7 189 19.9 90 27.2

Total 15,831 934 966 706 1,161 948 331
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Table 3. Summary of Canonical Correspondence Analysis (CCA) for zooplankton abundance data over the Saemangeum areas from March 2007 to October

2008
March May July October
AX1 AX2 AX1 AX2 AX1 AX2 AX1 AX2
Eigenvalue 0.233 0.031 0.080 0.023 0.049 0.017 0.193 0.070
Species-env. correlations 0.932 0.799 0.900 0.850 0.800 0.543 0.936 0.853
Cumulative percentage
of species data 47.6 53.9 40.3 51.7 17.9 23.9 41.2 56.2
of species-environment relation 82.2 93.0 70.3 90.2 65.7 87.9 69.7 94.9
Sum of all eigenvalue 0.489 0.199 0.273 0.467
Sum of all canonical eigenvalue 0.283 0.114 0.074 0.276

Table 4. Forward selection of environmental variables for Canonical Correspondence Analysis (CCA) (Monte Carlo permutation tests with 999 unrestricted per-
mutations, p<0.05). The variables are listed by the order of their inclusion in the forward-selection

March May July October
Envirolnmental Explained Explained Explained Explained
variable p-value p-value p-value p-value
Inertia % Inertia % Inertia Y% Inertia %
Temperature <0.05 0.05 13 <0.01 0.05 45.5 0.14 0.02 28.6 <0.01 0.14 50
Salinity <0.01 0.09 24 <0.01 0.03 27.2 0.19 0.01 14.3 <0.01 0.12 42.9
Chlorophyll-a 0.43 0.01 0.03 <0.05 0 0 0.53 0 0 0.69 0.01 3.6
COD <0.01 0.21 55 <0.01 0.03 27.2 <0.01 0.04 57.1 0.56 0.01 3.6
Total 0.38 0.11 0.07 0.28

Pee

w2 Y- 907
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