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In this study, we tried to solve heavy-metal pollution and its state in rivers from both chemical
and biological viewpoints. The sediment (sediment on the river bed and attached substances,
etc.) was taken in rivers at the feet of old copper mines, Ishikawa prefecture. Its wet ashing and
sequential extraction were performed. The total copper content and the copper contents of all
fractions containing the types of associations between copper and the sediment were deter-
mined. The diatom taxa, growing in attached substances on psephite, were also identified. As
a result, the correlation between the ratio of the exchangeable fraction (e.g. ion-exchangeable
chemical species and carbonate) to the total contents of copper and the relative abundance (as
the ratio of the number of each taxon to the total number of diatom) of Achnanthes minutissima,
which is specified as an indicator diatom of heavy-metal pollution, was observed. The
exchangeable fraction contained toxic species of copper. It seems that they have an effect on
biota containg diaton in rivers.

Keywords : heavy-metal pollution ; chemical species ; sequential extraction ; diatom.
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X : old mine, @: site number
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Table 1 Operating condition for SM&T sequential extraction scheme

Stage Fraction Reagent Operating conditions
1 Exchangeable (e.g. carbonates) 0.11 M HOAc 20 ml 25C for 16 h
2 Reducible (e.g. Fe, Mn oxides) 0.1 M NH,OH-HCI 20 ml 25C for 16 h
3 Oxidizable (e.g. organic matter) 8.8 M H:Oq¢ 5 ml (evaporation) 25C for 1h

8.8 M HyO9 5 ml (evaporation)
1.0 M NH4OAc 25 ml
Total - (Stage 1 + 2 + 3)

Residual (e.g. Al-Si minerals)

85C for 1 h
85C for 1 h
25C for 16 h
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Fig. 2 Correlation between copper content in exchangeable fraction and the
relative abundance of Achnanthes minutissima in the samples

(a) attached substance; (b)sediment on the river bed
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Fig. 3 Correlation between copper content in each fraction and the relative
abundance of Achnanthes minutissima in the samples
(a) attached substance; (b) sediment on the river bed; ll: exchangeable;
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Fig. 4 Correlation between copper content in each fraction and the relative abundance of

Achnanthes minutissima in each site

(a) attached substance; (b) sediment on the river bed
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