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An Environmental Impact Assessment Based on the
Benthic Macrofauna in Chinhae Bay, Korea

— An Application of Some Graphic Methods by
Distribution Pattern of Individuals Among Species —

Hyun-Sig LiIM and Jae-Sang HONG*
Kovea Ocean Research and Development Institute, Ansan P. O. Box 29, Seoul 425-600, Korea
*Department of Oceanography, Inha University, Inchon 402-751, Korea

Four simple plotting techniques using the distribution of individuals among species were
applied and the results discussed to evaluate the methods for detecting organic pollution-
induced perturbation in marine benthic communities in Chinhae Bay, Korea: Rarefaction
method, Abundance-Biomass Comparison method, Log-Normal Distribution method and
Rank-Frequency Diagram method.

Their distribution curves offered more information on the community structure than
other frequently used diversity indices and distinguished clear evidence of an effect of
environmental pollution with gradient. However, the Abundance-Biomass Comparison
method could not be considered applicable due to the presence of larger slowly growing
K-strategists in a polluted area of the inner Chinhae Bay, Korea.
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Fig. 1. Map showing the sampling stations in Chinhae
Bay, Korea.
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Fig. 2. Zones of four stational groups based on cluster
analysis of the macrozoobenthos in Chinhae
Bay.
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Table 1. Ecological characteristics at each stational group in Chinhae Bay
Item. Stational Group I I il v
Station No. 1, 2, 12 9, 10, 11 3,48 5 6,7
Environmental
Depth range(m) 12~22 13~21 10~23 13~38
Grain size(mean ¢) 8.84~9.50 8.95~9.55 8.83~9.05 7.46~8.62
POC* range(%) 6.27~6.90 435~523 3.93~443 2.80~3.40
Ecological
Total number of species 95 166 185 227
Abundance(ind./m?) 217 1,280 1,260 1,133
Biomass(g WWt/m?®) 13.71 96.01 133.04 114.04
Mean diversity 1.07 £0.14 199 £ 0.35 2.81 £ 005 303 +0.12
Mean evenness 047 £ 0.03 0.61 = 0.03 0.71 £ 0.01 0.75 + 0.03
Mean dominance 0.24 £ 0.07 0.20 = 0.03 0.12 £ 0.01 0.10 £ 0.03
Mean richness 1.62 + 0.50 4.09 £ 1.54 7.67 £ 0.10 8.44 + 040

*Particulate Organic Matter
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Fig. 3. Rarefaction curves for each community in Chinhae Bay.
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Abundance-Biomass Comparison(ABC) curve at each stational group in Chinhae Bay.
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Fig. 5. Log-normal plot of each group in Chinhae Bay.

Group-I and II are polluted phases showing departures from log-normal; Group-1ll and ¥ show unpolluted

conditions representing good fit to the log-normal.
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Fig. 6. Rank-frequency diagram for the macrobenthos at each group.
G-1, II, NI, ¥ in Chinhae Bay. Note an ecological succession from a juvenile community in the Group- [

towards a progressive maturation along the drift; simultaneously the diversity index increases(from 1.07 to

3.03). 1, Group- I, first stage, juvenile ecosystem,

stage; 4, Group-IV stage of maximum diversity.

pioneer community; 2 and 3, Group-II and III, intermediate
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