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This study was undertaken to determine the elemental and strontium isotopic compositions (87Sr/86Sr) in rainwater, stream
water, plant, soil, and bedrock of the acidified drainage basin (Dinghushan: DHS) and the slightly acidified drainage basins
(Heishiding: HSH and Conghua: CH) in Guangdong province, south China and to clarify the contribution of atmospheric deposi-
tion to Ca and Sr circulation in the acidified ecosystem. In order to assess the distribution of the plant-available elements in soils,
a sequential extraction procedure that extract the water-soluble, exchangeable, bound to carbonates, bound to Mn oxide, organic,
bound to amorphous Fe oxide, bound to crystalline Fe oxide and residual silicates components from soil was performed.

Strontium and Ca in the plant-soil ecosystem are mostly derived from atmospheric deposition in DHS, HSD and CH basin.
The87Sr/86Sr ratios of dominant tree leaves were identical to those of the exchangeable fraction in soils. Their ratios were lower
than those of bedrock and bulk soil and were close to those of rainwater. The contribution of the atmospheric deposition to plant
and the exchangeable fraction of soil in DHS are up to 90%, because sandstone, shale and granite that have low Ca and Sr con-
centrations are composed of the bedrock in DHS, HDS and CH, respectively.

The lack of plant-available Ca, Mg, K, and P and the leaching of Cu, Al, Fe and Zn from Fe-oxide to mobile fraction occur
in the DHS acidified soil. The pH values of soils showed that DHS soil is more acidified than HSD soil. In acidified soil from
DHS, the percentages of the water-soluble and exchangeable Ca, Mg, and K decreased. The87Sr/86Sr ratios of bulk soil were
same to that of the weathered sandstone in DHS, indicating that almost of Sr and Ca in the DHS acidified soil were distributed
into silicate. On the other hand, the percentages of Cu, Al, Fe, Zn and P bound to oxide decreased and those of the water-soluble
and exchangeable Cu, Al, Fe and Zn and P bound to organic matter increased in DHS.

The chemical compositions of stream water in DHS and HSD are affected by bedrock such as sandstone, shale and granite
involving low Ca contents. Especially, the acidified drainage basin has an influence on the chemical compositions of stream water
in DHS. The pH values of steam water were 3.86-4.58 and 6.5 in DHS and HSD, respectively. Calcium concentrations of stream
water were less than 3 ppm in both sites. The87Sr/86Sr ratios of stream water were lower than those of exchangeable fraction
in soils, and were close to those of rainwater. These results indicate that most Ca and Sr in steam water are originated from
atmospheric depositions. In DHS, Al and Zn concentration were high in stream water. These elements are derived from high
contents of exchangeable fractions in acidified soil.
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