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Formation of Geochemistry in Underground River Under Rainfall Conditions:

An Example for Underground River at Xueyu Cave, Chongqing
WANG Feng-kang, LIANG Zuo-bing, YU Zheng-liang, JIANG Ze-li

(Key Laboratory of Eco-Environments in Three Gorges Reservoir, Ministry of Education, School of Geographical Sciences, Southwest
University, Chongqing 400715, China)

Abstract: Through the monitoring of geochemical indexes in underground river of Xueyu Cave in Chongqing under rainfall conditions,
we found that all indexes responded quickly to rainfall, and there was a correlation among them. Each index was analyzed with the
principal component analysis, three main components were extracted which can represent 82. 761% of the information to reflect the
formation of geochemistry in underground river under rainfall conditions. The results showed that the contribution rates of soil leaching
represented as increased concentration of total Fe, total Mn and Al’* | and dilution effect represented as reduced concentration of K*
Na* and Sr** to the change of geochemical characteristics were 41. 718% , which should be paid more attentions for its great damage to
karst soil and safety of drinking water. Karst water dissolution of dolomite and recharge area of agricultural activities, caverns were
29.958% , as for karst water on limestone dissolution represented as increased concentration of Ca’® the contribution rate was
11.084% .

Key words:rainfall ; Karst underground river; principal component analysis; dilute effect; soil leaching; Xueyu Cave in Chongqing
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Fig. 1 Location of Xueyu Cave and sampling sites
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Fig. 2 Cureves of hydrogeochemical index in the study area
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Table 1  Correlation of hydrogeochemical index in Xueyu cave underground river

KL Kl HEEER pH K* Na* Ca®* Mg * Ba®* S+ 4 Fe 4 Mn AP
KA 1
K iR -0.529* 1
CER S 0.047  0.747* 1
pH —0.254* —0.445* -0.653* 1
K* 0.032  0.087 0.415 -0.383 1
Na* -0.140 -0.190 -0.163  0.207  0.291 1
Ca®* ~0.570* -0.268 -0.266 -0.055  0.557* 0.150 1
Mg?* -0.524" -0.110 -0.706" 0.588* -0.056  0.652** 0.351 1
Ba®* 0.271 -0.229  0.038 -0.444 -0.298 -0.327 -0.374 -0.381 1
S+ ~0.503* -0.114 -0.234  0.088  0.490  0.629* 0.614* 0.711* -0.376 1
4 Fe 0.155 -0.213 -0.537* 0.327 -0.597* -0.342 -0.227 -0.086  0.376 -0.638" 1
4 Mn 0.111 -0.203 -0.691* 0.364 -0.583* -0.198  0.022  0.157  0.210 -0.417  0.872™ 1
ARY 0.036 -0.182 -0.568* 0.279 -0.660 -0.335 -0.198 -0.074 -0.304 -0.626* 0.952** 0.993*1
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Table 2 Component loadings of the hydrogeochemical parameters

LY #1 M2 H%E3
K* -0.789 -0. 111 0. 406
Na* -0.477 0.555 -0.253
Ca®* -0.411 0. 434 0.750
Mg?* -0.183 0. 934 -0.113
Sr?* -0.742 0.576 0.132
Ba®* 0.457 -0.459 0.213
4 Fe 0.939 0.133 0.148
4= Mn 0. 848 0. 376 0.268
AP 0.948 0. 162 0.168
EC -0. 449 -0.324 -0.187
pH 0. 276 0.712 -0.442
FRHEAR 4.589 3.295 1.219
T TR % 41.718 29.958 11. 084
BT 25T % 41.718 71. 677 82.761
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