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HYDROCHEMICAL CHARACTERISTICS OF GROUNDWATER IN KARST
MOUNTAINOUS AREAS OF GUIZHOU PROVINCE

Z0U Yin-xian', CHU Xue-wei*, LIU Pu?>, DUAN Xian-qian’, WANG Zhong-mei’, WANG Yi-wei’
1. Guizhou Institute of Geo—environment Monitoring, Guiyang 550081, China;
2. College of Resources and Environmental Engineering, Guizhou University, Guiyang 550025, China

Abstract: Based on the water quality test data of 1 067 boreholes from the water-searching drilling project in Guizhou
Province, the study uses the methods including descriptive statistical analysis, variation coefficient, Piper diagram,
Schukalev classification, Gibbs diagram and ion ratio coefficient to analyze the hydrochemistry and distribution
characteristics of karst water in the study area, and discusses the sources and formation of major ion compositions. The
results show that the cations in the groundwater of study area are mainly Ca® and Mg**, and the anions mainly HCO;™.
The hydrochemical type of the groundwater is mainly of HCO;-Ca*Mg. The chemical compositions of the groundwater are
mainly derived from the lixiviation of carbonate rocks, with Ca® and Mg* mainly from the dissolution of carbonate rock
minerals, which constrain the content of Ca** and Mg®*. The main source of Na* and K* is affected by the lixiviation of
rock salt, as well as other Na- and K-bearing minerals and human activities, while the cation exchange and adsorption
has less effect. The anion of SO,* is mainly derived from the leaching of evaporation salts such as gypsum.

Key words: karst mountainous area; groundwater; hydrochemical characteristics; lixiviation; Guizhou Province
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Fig. 1  Distribution map of boreholes and hydrochemical types

1—HiEREGEERY (SO,-Ca*Mg type); 2—IRIRALEREGHS ( HCO;+SO4-Ca
type); S—HREREGEEMI (HCOs-Ca- Mg type) ; 6—EJH A2 (clastic Tock ) ;

8— AR A (loose rock) ;
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T—HRFRER 528 5 B 28 H JZ (carbonate rock interbedded with clastic rock ) ;

9—Tk R EL 525 (carbonate rock )
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Table 1 Hydrochemical type statistics of main carbonate rock strata based on the water-searching drilling project in
Guizhou Province during 2007-2012
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*3 AEARKNBEHHTKE Ca*/Mg*HE
Table 3 Average Ca*/Mg* values of groundwater in different aquifer media

e e
BRI B ANGRIRER A
g Hzd KoE S HE
Ca?IMgZ#i{H 48 161 1.47 2.44 2.04 1.45

Ca" {mmolL)
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(d) ne

Ca”{mmol/L)
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Mg {mmal /L)

Mg (el /Ly

=

Ca"/(mmol/L}

i i 2 1 4 5
Mg {mmal’Ly

Ko AR BAHTK y(Mg™)—y(Ca™) LI 5
Fig. 6 Ratio diagram of y(Mg*)—y(Ca*) of groundwater in different aquifer media

il

a—4 KA 75 /KA 4 (pure limestone aquifer group); b—24fi [z 7 7 /K A 2 (pure dolomite aquifer group); ¢4 = 5 - KA 7% KA 4l (pure dolomite
A~
&)

[aT)

and limestone aquifer group); d—4Zlimk R £ A % 7K %5 4H (sub-pure carbonate rock aquifer group); e—/N4ERKHER £h &

% 7K 4 (impure carbonate rock

aquifer group )
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EE| T EEMER >
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o) 56 2245 B Z5 e — 20 BORAR R 7.8, 5T X Ytk
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3 8 y(Ca>*+Mg>-HCO; )y (S0 ~Na*-Cl-) <1, {3
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Fig. 9 Ratio diagram of y(SO,>-Na*-Cl-)-y(Ca*+Mg*-HCO; )

Cv(Mg*)>Cv(Na*)>Cv(TDS)>Cv (i F )>Cv(HCO5™)
>Cv(pH).
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