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Distribution Patterns of the Dominant Macrobenthos
and the Benthic Environments on Subtidal
Soft-bottom in Chonsu Bay, Korea
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KORDI, Ansan P.O.Box 29, Seoul 425-600, Korea

Dominant species of macrobenthos were analyzed based on differentiation of three distinct methods: the
density based method, the biomass based method and LeBris method, by considering the frequency of
occurrence using quantitative data collected over 5 years (1993-1998) at 21 stations in Chonsu Bay.
Sedimentary environments as well as species composition and diversity showed the spatial and temporal
distribution patterns. The ranks of dominant species as determined by the density based method, were more
similar to the results by the LeBris method than to those from the biomass based method. Considering
the temporal variation, LeBris method were more efficient than any other methods for the determination
of dominant species in Chonsu Bay. Lumbrineris longifolia, Theora fragilis, and Moerella jedoensis were
recognized by all three methods. A one-way analysis of variance indicated spatial distributions patterns
among most of the dominant species. These species showed positive correlations to sedimentary parameters
such as mean grain size. However, 7. fragilis and Paraprinospio pinnata showed the temporal patterns
in their distribution, and were also correlated to the benthic environment, organic content and dissolved
oxygen. Some dominant species, e.g., T. fragilis, S. scutata, G. gurjanovae proved to be useful benthic
indicators based on the environmental variations determinated by long-term benthic ecological monitoring

in Chonsu Bay.
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Fig. 1. Location of the sampling stations in the Chonsu Bay.
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Fig. 2. Variation of mean grain size and organic content of
surface sediment.
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Fig. 3. Results of two dimensional PCA based on benthic
environmental variables at all stations. (D.O., Bottom
dissolved oxygen; O.C., Organic content on surface sediment;
Mz, Mean grain size; W.T., Water temperature).
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Fig. 4. Comparison of the number of species, abundance and

diversity at each station.
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Table 1. Dominance ranking based on density by LeBris method (ga, gastropod; bi bivalve; po, polychaecte; cr, crustacean)

. Total Mean Density Proportion of total Frequency
Species Taxa Individuals (ind./m?) density (%) Occurence (%)
Lumbrineris longifolia po 6,746 127 16.7 74.4
Theora fragilis bi 5,344 100 13.3 69.9
Paraprionospio pinnata po 2,562 48 6.4 58.0
Sternaspis scutata po 1,377 26 34 48.3
Heteromastus filiformis po 1,206 23 3.0 60.2
Glycinde gurjanovae po 1,178 22 2.9 69.3
Aricidea assimilis po 1,116 21 2.8 455
Sigambra tentaculata po 1,020 19 25 79.0
Mediomastus californiensis po 840 16 21 47.2
Moerella jedoensis bi 819 15 2.0 54.5
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Fig. 5. Comparison of the densities of dominant species at
cach station.
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Table 2. Dominance ranking based on wet weight of macrobenthos by LeBris method (bi, bivalve; ec, echinoidean; ho,

holothuroidean; po, polychacte; br, brachiopod)

Species Taxa Total weight Biomass2 Proportion of total Frequency
(gWWht) (gWWt/m") weight (%) Occurrence (%)
Mytilus galloprovincialis bi 1,017 559 271 3.4
Echinocardium cordatum ec 745 129 19.9 10.9
Macoma tokyoensis bi 383 35 10.2 20.6
Protankyra bidentata ) ho 371 42 9.9 16.6
Moerella jedoensis bi 198 7 53 54.3
Fulvia mutica bi 63 30 1.7 4.0
Theora fragilis bi 60 2 1.6 69.7
Coptothyris grayi br 56 37 1.5 29
Lumbrineris longifolia po 44 1 1.2 74.3
Lumbrineris heteropoda po 37 6 1.0 11.4
- Echinocardium cordatum P. pinnata 52 EHHEW F71E §30.29, p<0.01; 0.20,
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Fig. 6. Comparison of the biomass of dominant species at
each station.
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Table 3. Comparison of the dominant ranking between density, biomass and Le Bris method (br, brachipod; bi, bivalve;

po, polychaete; ho, holothuroidean; ec, echinoidean)

Rank Density based Biomass based Le Bris method based
1 Lumbrineris longifolia po Mytilus galloprovincialis bi Lumbrineris longifolia po
2 Theora fragilis bi Echinocardium cordatum ec Theora fragilis bi
3 Paraprionospio pinnata po Macoma tokyoensis bi Paraprionospio pinnata po
4 Sternaspis scutata po Protankyra bidentata ho Sigambra tentaculata po
5 Heteromastus filiformis po Moerella jedoensis bi Glycinde gurjanovae po
6 Glycinde gurjanovae po Fulvia mutica bi Heteromastus filiformis po
7 Aricidea assimilis po Theora fragilis bi Sternaspis scutata po
8 Sigambra tentaculata po Coptothyris grayi br Aricidea assimilis po
9 Mediomastus californiensis  po Lumbrineris longifolia po Moerella jedoensis bi
10 Moerella jedoensis bi Lumbrineris heteropoda po Nephtys polybranchia po

Table 4. Summary of distribution and correlations between environmental factors and biological variable of dominant species
(distribution data results for one-way ANOVA, +, P<0.05; ++, P<0.01; +++, P<0.001; correlations result for Spearman rank
correlation, *, p<0.05; **, P<0.01; P<0.001; H', diversity index).

Results by one-way ANOVA

Results by correlation analysis

Species Spatial Seasonal " Sediment Organic Dissolved Depth
distribution distribution grain size content oxygen 4

Lumbrineris longifolia + 0.30™ 0.24™

Theora fragilis +Ht 0.34™** 0.29™* 0.28**

Paraprionospio pinnata ++ 0.18* 0.20* -0.30***

Sternaspis scutata +H+ 0.40*** 0.33** -0.18*

Heteromastus filiformis

Glycinde gurjanovae ++ 0.32*"* 0.24* 0.39™*

Aricidea assimilis - -0.22%* -0.24™

Sigambra tentaculata ++ 0.32*** 0257

Moerella jedoensis ++ + 0.32** -0.27** -0.16*
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