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Abstract The upper Chishui River basin is situated in the karst—cave highly developed region of southwest China; its water
chemical composition could represent that of the typical rivers in karstic areas. Thus a thoroughly study was conducted about
the river—water’s ions content and the chemical characteristics on the basis of a survey including sampling and analysis in dry
season, which showed that ions of Ca* and HCO,™ were the main ones in the studied river—water, followed by Mg* and SO,*.
The analysis indicated all of the water samples fall within the mid—-left side of Gibbs distribution graph, with very low
Na*/(Na*+Ca?*) and Cl7/(C1+HCO;") ratios, which suggested that the water chemical composition of the Chishui river water
mainly controlled by rock weathering; and the analysis on the ratio of anion/cation triangular diagram and major ion element
of the river—water showed that the water chemical composition was mostly controlled by weathering of carbonate rocks.
Spatial-temporal analysis suggested that human activities such as agricultural activities have exerted a certain influence on the
chemical composition of the river water.
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Table 1 Major ionic compositions of river water of the upper Chichui River basin
/mmol -L™
pH t/'C ) ) B B N ~ TDS/mg-L"!
Na* K* Mg* Ca* Cl NO; SO/ HCO;
CS-1 8.22 10.5 0.15 0.11 0.36 1.30 0.12 0.21 0.72 1.71 259.83
CS-2 8.72 9.5 0.32 0.03 0.31 1.38 0.10 0.25 0.81 1.81 278.92
CS-3 8.71 8.6 0.25 0.04 0.47 1.75 0.06 0.19 1.35 1.47 322.20
CS—4 8.71 11.1 0.22 0.04 0.39 1.47 0.09 0.28 0.75 2.14 298.43
CS-5 8.87 10.1 0.21 0.04 0.41 1.52 0.08 0.26 0.91 1.97 302.93
CS-6 8.33 9.2 0.33 0.08 0.48 1.51 0.16 0.25 0.77 2.40 324.63
CS-7 8.46 8.9 0.19 0.04 0.42 1.38 0.10 0.17 0.65 2.26 286.37
CS-8 8.46 9.8 0.20 0.04 0.39 1.54 0.11 0.24 0.79 2.12 301.38
CS-9 8.51 10.0 0.15 0.03 0.34 1.80 0.09 0.26 0.90 2.31 331.81
CS-10 8.50 9.9 0.20 0.05 0.40 1.49 0.11 0.25 0.78 2.06 295.46
CS-11 8.46 9.8 0.18 0.04 0.47 1.65 0.13 0.07 0.91 2.32 321.88
CS-12 8.61 9.9 0.18 0.03 0.61 1.80 0.08 0.13 0.95 2.86 367.90
CS-13 8.64 11.0 0.06 0.03 0.91 1.39 0.05 0.10 0.74 3.09 348.46
o 0.00,1.00
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Fig.3 The Gibbs plot of the river water in
the upper Chishui River basin
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Table 2 Major ion concentrations in the upper Chishui River comparing to the other rivers in the world mg/L
Na* K* Mg* Ca* CI- HCO, NO;~ SO~ TDS
2012 4.65 1.80 11.02 61.44 3.54 133.87 12.77 81.51 310.78
1990 2.10 1.00 6.7 42.50 2.70 140.6 — 41.60 — [24]
8.30 — 7.60 34.10 2.90 — — 6.20 206.00 [4]
6.30 2.30 4.10 15.00 7.80 58.40 1.00 11.20 — [25]
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