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Abstract : In this study, we investigated changes in the macrobenthic community in Sihwa tidal flat before
and after the operation of a Tidal Power Plant (TPP). In order to investigate changes in the macrobenthic
community structure, field surveys were conducted at eighteen stations in 4 transect lines every September
from 2011 to 2015. Mean density of macrobenthos decreased to 116 ind./m? in 2015 from 1,602 ind./m? in
2011. While the mean density of macrobenthos has decreased, species richness and biomass have gradually
increased. The species diversity and SEP (Shannon-wiener Evenness Proportion) have also gradually
increased over time since the operation of the TPP. The macrobenthic community in Sihwa tidal flat was
divided into 4 groups on a yearly base. Before the operation of TPP, opportunistic species such as Neanthes
succina and Polydora cornuta largely contributed to the structure of the macrobenthic community, while
equilibrium species such as Periserrula leucophryna and Scopimera globosa contributed after the operation.
With the operation of TPP, the macrobenthic community has rapidly recovered and this might be related to
improvement in the quality of water and sedimentary environments as a result of an increase in water mass
volume exchanged through the TPP gate.
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Fig. 1. Location and layout of the study site for macrobenthos in Sihwa tidal flat
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Table 1. Annual comparison of average value in species number, abundance, biomass, species diversity (H’) and SEP
on Sihwa intertidal macrobenthos. One-way ANOVA was tested between before TPP (2011) and after TPP
(2012, 2013, 2014 and 2015), respectively (TPP: operation of Tidal Power Plant)

Year (TR eoed (madmy w SEP
Before 2011 15£10 25.7+54.6 1,602 +2,457 1.13 £0.57 1.01 £0.36
2012 167 2754272 157 £76" 1.82£0.57" 0.64 £0.28
After 2013 15+ 6* 373 % 70.0: 112+ 69:“ 2.02 % 0.49’*“ 0.52 & 0.14i
2014 2116 36.6 £67.1 116 + 64 2.07 £0.44 0.59 £0.20
2015 24+7" 37.0 £66.4" 116 + 82" 2.10+£0.47" 0.56 +0.16"

*p<0.05, “p<0.01
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Fig. 2. Distribution of ecological index of macrobenthos in Sihwa tidal flat from 2011 to 2015. (a) species richness,
(b) species diversity (H'), (c¢) Shannon-wiener Evenness Proportion (SEP). The value of SEP indicated <0.5;
unstressed, 1.0< and <2.0: moderated stressed, >2.5: very stressed
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Fig. 3. Principal Co-Ordinates for 5 sampling years in Sihwa tidal flat, based on Bray-Curtis sismilarity from 4™ root-
transformed species abundance. The four groups were divided from ANOSIM test. Vector overlay on the PCO,
showing macrobenthos with vector longer than 0.7. Red lines represent pollutant-indicator species
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Table 2. One-way analysis of similarities showing significant
differences in macrobenthic community structure

among the groups

Groups Global R p value
L 11 0.92 <0.001
I, I 0.96 <0.001
LIV 0.83 <0.001
IL 1T 0.98 <0.001
1L, IV 0.89 <0.001

1L, 1v 0.82 <0.05
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Table 3. The information of higher contributing species to distinguish macrobenthic community groups by SIMPER

analysis
Species Mean density (ind./m?) Contribution (%)
Groups I & II (Average dissimilarity = 92.38%) Group | Group I
Musculista senhousia 970 6 25.66
Capitella capitata 88 3 13.86
Paludinellassiminea sp. 138 11 10.16
Neanthes succinea 61 35 9.64
Polydora cornuta 126 0 5.11
Groups I & III (Average dissimilarity = 96.15%) Group | Group III
Musculista senhousia 970 1 25.67
Capitella capitata 88 7 15.15
Paludinellassiminea sp. 138 1 10.54
Polydora cornuta 61 0 5.45
Neanthes succinea 126 4 5.38
Groups [ & IV (Average dissimilarity = 97.75%) Group | Group IV
Musculista senhousia 970 1 24.77
Capitella capitata 88 4 14.1
Paludinellassimineasp. 138 0 9.93
Polydora cornuta 61 0 5.16
Neanthes succinea 126 0 4.45
Groups I & IIT (Average dissimilarity = 83.25%) Group II Group 11
Neanthes succinea 35 4 18.25
Ceratronereis erythraeensis 20 6 10.17
Nephtys polybranchia 19 5 8.4
Groups II & IV (Average dissimilarity = 88.60%) Group 11 Group IV
Neanthes succinea 35 0 15.52
Ceratronereis erythraeensis 20 4 8.5
Nephtys polybranchia 19 8 7.86
Macrophthalmus japonicus 7 10 4.69
Periserrula leucophryna 0 6 2.2
Groups III & IV (Average dissimilarity = 81.95%) Group III Group IV
Glauconome chinensis 0 11 9.41
Haploscoloplos elongatus 1 12 8.92
Ruditapes philippinarum 6 13 7.67
Macrophthalmus dilatatus 2 6 5.46
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Table 4. The dominant species in four macrobenthic community

Species Taxa Me'an denzsity Freq. Dominance
(ind./m”) (%) (%)
Musculista senhousia M 970 933 60.5
Paludinellassiminea sp. M 138 86.7 8.6
I Balanus improvisus C 127 333 7.9
Neanthes succinea P 126 80.0 7.9
Capitella capitata P 88 66.7 5.5
Polydora cornuta P 61 86.7 3.8
Neanthes succinea P 35 72.2 222
Ceratronereis erythraeensis P 20 44.4 12.6
Nephtys polybranchia P 19 444 12.0
11 Paludinellassiminea sp. M 11 83.3 6.5
Glycinde gurjanovae P 10 61.1 6.2
Prinospio japonica P 9 44.4 5.2
Macrophthalmus japonicus C 8 61.1 4.5
Ruditapes philippinarum M 13 16.7 14.0
Macrophthalmus japonicus C 12 77.8 12.1
I Capitella capitata P 7 61.1 7.0
Heteromastus filiformis P 6 50.0 6.3
Ceratronereis erythraeensis P 6 38.9 6.0
Haploscoloplos elongatus P 12 444 10.3
Glauconome chinensis M 11 472 9.0
v Macrophthalmus japonicus C 10 66.7 8.5
Heteromastus filiformis P 9 72.2 7.0
Nephtys polybranchia P 8 63.9 6.9
Periserrula leucophryna P 6 38.9 5.0

M: mollusca, P: polychaeta, C: crustacea
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