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A Study on the Shelf Sediments from Korea
Strait through Decomposition of Size Curves
into Normal Components
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A numerical method based on genetic algorithms was introduced to characterize the grain-size
distribution more effectively. This technique was proved significant particularly for multimodal size
distributions, as was verified for samples from Korea Strait continental shelf. Sediment samples collected
from the Korea Strait continental shelf revealed that 96% of the grain-size distributions were
multimodal. Therefore, the use of grain-size parameters was not the ideal method. As an alternative
method, the decomposition of size curves into elementary normal component curves was used. Means
and standard deviations of 593 decomposed normal components were calculated by a numerical
method from 268 size curves of Korea Strait sediments. The mean values of decomposed normal
components showed peaks at 1~3¢ and 7~9¢ size classes. The plot of mean and standard deviation
values of the coarse fraction normal components on the map showed a characteristic areal distribution.
The characteristic distribution was found to derive from underlying Pleistocene sediment on the basis
of sea bottom geologic distribution of the area. The method of decomposition into normal components
was found to be more effective than the analysis using traditional grain-size parameters in investigation
of multimodal size distribution of Korea Strait shelf sediment.

Key words : shelf sediment, size distribution, multimodal, decomposition into normal components, genetic
algorithms, Korea Strait
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Fig. 1. Several examples of bimodal grain-size di-

stribution curves for the sediments from
the study area (See Fig. 2 for the loca-
tions of sample site).
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Fig. 2. Map of the study area showing station lo-
cations and bathymetry (in meter).
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Fig. 3. Scatter diagram showing the ranges of er-
ror values for the decomposition by gene-
tic algorithms and least squares method,
respectively.
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Fig. 4. Mean and standard deviation of 593 de-
composed normal components from the
268 Korea Strait shelf sediments.
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Fig. 5. The distribution of weight percent for the
mud-fraction normal components.
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Fig. 6. The distribution of mean (in ¢) for the
whole sediment.
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Fig. 7. The distribution of mean (in ¢) for the
coarse fraction normal components.
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Fig. 8. The distribution of standard deviation
(sorting) for the coarse fraction normal
components.
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after Shin et al., 1986, 1989; C. M. Kim et
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Fig. 10. The distribution of weight percent of the
gravel fraction.
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