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Abstract : This study was conducted to understand the distribution and changes of macrobenthos on rocky
intertidal areas around Taean thermoelectric power plant, Also, the purpose of this study was to produce a
base-line data on the changes in water temperature due to the operation of the power plant and to understand
its thermal impact on the macrobenthic community on intertidal rocky bottoms. A field survey was
seasonally conducted at 3 rocky intertidal sites around the Taean thermal power plant. There was no
seasonal difference in the community parameters such as number of species, mean density, biomass and
species diversity during the study period. The major dominant species were Chthamalus challenger,
Littorina brevicula, Crassostrea gigas. In comparison with previous study, thermal discharge in the study
area did not significantly affect the distribution of dominant species. The structure of the macrobenthic
community revealed that there were showed 3 different faunal groups depending on the difference in the
mean density of major dominant species. The result of SIMPER analyses to determine which species were
the main contributors to the differences between each community, C. challenger, Lottia spp. And Mytilus
galloprovincialis, etc., revealed that there was showed a significant difference between each group. The
abundance of M. galloprovincialis, showed a significant difference between faunal groups.
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Fig. 1. The study area and sampling sites at inetertidal rocky bottoms in the west coast of Korea
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Table 1. Mann-Whitney U test results
parameters between sites

of ecological

Drain areas Drain areas Hakampo
& & &
Hakampo Mongsanpo Mongsanpo
No. of species 0.057 0.114 1.000
Mean density
(ind./m?) 0.057 0.114 0.343
Biomass (g/m?) 0.029 0.029 0.686
Diversity (H”) 0.200 0.029 0.114
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Fig. 2. Variation in the ecological parameters of intertidal hard bottom communities in the study sites
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Table 2. Dominant species based on total individuals during the study period and the result of ANOVA test (or
Kruskal-Wallis test) on the mean density between sites. Data are F-value from one-way ANOVA or H-values

from Kruskal-Wallis test (*) were given

Species - Mean density (1nd./m2) . '.l'o.tal F (H) test  p Value
Drain areas Hakampo  Mongsanpo  individuals
Chthamalus challengeri (CCi) 10,793 3,521 1,378 62,768 7.538* 0.023
Littorina brevicula (MGs) 2,779 835 3,353 27,872 2.808* 0.246
Crassostrea gigas (MBi) 864 697 1,063 10,496 2.354%* 0.308
Lasaea undulata (MB1) 801 101 399 4,423 2.885% 0.236
Lottia spp. (MGs) 369 270 154 3,173 3.731%* 0.155
Barleeia angustata (MGs) 39 198 303 2,163 1.192% 0.551
Hemigrapsus penicilatus (CDB) 153 125 185 1,853 0.436 0.659
Mytilus galloprovincialis (MBI) 58 13 375 1,787 9.269* 0.010
Stenotis smithii (MGs) 0 0 279 1,115 7.157* 0.028
Odostomia aomori (MGs) 19 33 202 1,019 5.857* 0.053

+ CCi; Crustacea Cirripedia, CDB; Crustacea Decapoda Brachyura, MBi; Mollusca Bivalvia, MGs; Mollusca Gastropoda
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Fig. 3. Variation in the abundance of dominant species in the study sites
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Fig. 4. Dendrogram from the Clustering analysis and two dimensional plot of nonmetric multidimensional scaling
(nMDS) ordinations based on Bray-Curtis similarity values. Group A (Outfall of the power plant), Group B
and C (Hakampo and Mongsanpo) were clearly separated regardless of seasons
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Table 3. Results of global and pair-wise tests (global r
and p-value) from one-way ANOSIM for
difference in macrobenthic faunal composition
between each site group of the study area

Macrobenthos

Global r p value (%)
Global test 0.872 0.1
Pair-wise test
(Groups compared)
Groupavsb 0.744 1.8
Group b vs ¢ 0.963 0.8
Groupavsc 0.852 2.9
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Table 4. The ecological characteristic and major contributing species at each community group as determined by
cluster analysis (The variables are the mean * standar deviation, range of min and max value). The p value
from one-way ANOVA or H-values from Kruskal-Wallis test (*) were given

Parameters/Group Group a Group b Group ¢ p value
Ecological characteristic
Number of species 48 £7 38+8 36 £ 10 0.199
Density (ind./m?) 19,563 £ 6,671 6,639 3,023 8,526 3,000 0.005
Biomass (g/m?) 6,019.6 £720.4  3,013.2+1,1204  2,326.3 15422 0.001
Diversity (H') 1.2£0.5 1.6£0.3 2.11£0.2 0.025
Contribution species (ind./m?)
Chthamalus challengeri (CCi) 12,522 3,938 1,378 0.027*
Littorina brevicula (MGs) 3,526 776 3,353 0.153*
Crassostrea gigas (MBi) 905 706 1,063 0.456
Lasaea undulata (MB1) 1,012 115 399 0.174%*
Lottia spp. (MGs) 419 260 154 0.045
Hemigrapsus penicilatus (CDB) 148 134 185 0.708
Mytilus galloprovincialis (MBI) 71 14 375 0.008*
Barleeia angustata (MGs) 33 170 303 0.374%*
Odostomia aomori (MGs) 15 33 202 0.030*
Perinereis nuntia brevicirris (Apol) 19 7 159 0.020*
Cirratulus cirratus (Apol) 100 15 23 0.428%*
Stenotis smithii (MGs) 0 0 279 0.028*
Balanus albicostatus (CCi) 0 0 130 0.005%*
Parhyale sp. (CAm) 43 2 6 0.281*

+ APol; Annelida Polychaeta, CAm; Crustacea Amphipoda, CCi; Crustacea Cirripedia, CDB; Crustacea Decapoda Brachyura, MBi; Mollusca

Bivalvia, MGs; Mollusca Gastropoda
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