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Variation Characteristics and Environmental Significant of Trace Elements

Under Rainfall Condition in Karst Groundwater
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(1. Key Laboratory of Eco-environments in Three Gorges Reservoir, Ministry of Education, School of Geographical Sciences, Southwest
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Abstract : Chemical dynamics of Qingmuguan karst groundwater system were continuously monitored during the rainfall events. A series
of high-resolution concentrations data on trace elements, such as barium, strontium, iron, manganese, aluminum, and other major
elements were acquired. Correlation analysis and analysis of concentration curve were employed to identify the sources and migration
path of the trace elements. And the formation process of trace elements in groundwater was discussed with the geological background of
underground river basin. Research shows that barium and strontium derived from carbonate dissolution appeared to be stored in features
such as fissures and pores. These two ions were recharged into the underground river by diffusion during precipitation, which resulted
in small changes in the their concentration. However total iron, total manganese and aluminum derived from soil erosion varied
relatively widely with strong response to rainfall, attributing to the migration of total iron and aluminum with overland flow to recharge
the subterranean river directly via sinkholes while total manganese via soil-rock porous media. The results showed that concentrations of
all the five trace elements were below 1 mg-L™", and the highest concentrations of total iron, total manganese and aluminum exceeded
the limit of drinking water. To some extent, the concentrations of total iron and aluminum may be an indicator for soil erosion and water
quality.
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Table 1  Statistical characteristics of trace element concentrations

in Qingmuguan underground river system/mg-L !

TLE WIARIE MME MO E RRER BERARK
Ba  0.046 0.031 0.049 0.043 0.003  0.076
St 0.216 0.119 0.216 0.191 0.015  0.080
Fe  0.011 0.009 0.345 0.077 0.062  0.810
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Table 2 Total content of metallic elements in soil/mg-kg ~!
Esyii| Ca Mg Ba Sr Fe Mn Al
7K H 2.36 3.68 0.35 0.07 20. 09 0.14 46. 49
L8 5.21 7.31 0.37 0. 09 36. 54 0.73 61.08
a3 1.91 5.24 0.37 0.07 44.32 0.76 67.16
s 4.75 7.79 0.33 0.07 45. 80 0.79 71.41
R3 FKEIKLREAHED
Table 3 Hydrochemical characteristics of rainwater
pH Ca’* Mg** S0%- NO; PO, ~ Ba Sr Fe Mn Al
5.7 10 0.2 22. 64 6.75 — 0.018 0.019 0.01 0 0
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F4 BAXMTAMNETESSMEXER" (n=56)
Table 4  Correlation matrix of trace element concentration
in Qingmuguan underground river system(n =56)

Ba Sr Fe Mn Al
Ba 1
Sr 0.702"* 1
Fe 0.325 -0.098 1
Mn 0. 064 0. 056 0. 006 1
Al 0.273 0. 155 0.826** 0.002 1
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Fig. 4 Correlation between trace elements and major ions
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