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Title: Influence of Red soil and Acid sulfate soils on the quality of Freshwaters.

Freshwater quality is a critical factor for sustainable aquatic life. It should be
within the tolerable level for inhabitants with respect to salinity, acidity and the
concentrations of other toxic substances. Rainwater undergoes extensive modification
when it percolates through the catchment soil before being discharged into streams or
groundwater. The quality of freshwater is therefore, in part a function of the type and
quality of processes taking place in the soil. This study was conducted to investigate the
influence of acidic soils (red soils and acid sulfate soils) on the quality freshwaters.

The pH of red soils ranged from 4.37 to 5.56 while that of acid sulfate soils
(ASS) ranged from 2.83 to 3.03. The hydrogen ions in the red soil were mainly from
soluble and exchangeable H' from the soil mineral surfaces whereas in the ASS they were
from oxidation of sulfide minerals (pyrite). This most potential fraction of acid pool for
participating in soil-water interaction was 6.4 times higher in the ASS than in the red soil.
The faction in red soil was more than 350 times higher than the annual acid input as acid
rain. Thus, the acidity of red soil was attributed with natural processes.

The results of water chemistry revealed that there were clear differences between
low pH waters and normal waters. The acidic waters were enriched (>78%) with
marinogenic chemical species over the weathering derived ones. The waters contained
specifically low concentrations of Ca?*, HCOs> and SO. The domination of
marinogenic chemical species proved to be a characteristic signature of the acidic waters.

Low contribution of weathering processes in the solute production especially in the acidic



water catchment made the rainwater to equilibrate almost with acidic components only
resulting the drainage water with low pH regardless of the quality of incoming rain.
Through dissolution and exchange-adsorption processes, the soil retained Ca®" and SO
leaving water with low pH and deprived with Ca®* and SO4*". The same processes were
observed in the laboratory experiment by mixing red soil and river water. This was
described as the mechanism of acidification of freshwaters by the red soil.

On the other hand, the oxidation of pyrite in ASS produced sulfuric acid, which
was then stocked in the soil. When rain passed through the soil, the runoff became
strongly polluted with high contents of the acid, Al**, Fe** and other toxic trace metals.
Discharging of the runoff in a stream was found to decrease pH, alkalinity, DO and to
increase SO>~. As the consequences of neutralization, brown floc sediments with
chemical composition reflecting that of runoff were precipitated at confluent zone.

With exception of ASS, trace metal pollution in the atmosphere—soil-water
system was low. The metals in the precipitation were mainly from dissolution of soil
particles. The spatial variation a cross the island was due to the distance from the source
(main road) and average rain pH at respective site. Red soil did not show any specific
indication of pollution, and most of the metals were found in the silicate layer, which
could be attributed with inherent from parent rock. However, sulfide minerals in the ASS
relatively enriched metals that could be easily release into watercourse. In freshwater, the
concentrations were controlled by DOC and pH. DOC showed strong influence on Al, Fe,
Mn and Cu while pH was specific on Zn. The river catchments acted as the sink for Cu
and Zn while weathering of soil and rocks dissolved Al, Fe and Mn. The results suggest

that atmospheric deposition was the major source of Cu and Zn in the freshwaters.
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Influence of red soil and acid sulfate soil on the quality of freshwater
located in silicate rock area in the northern part of Okinawa Island
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