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Hydrochemical Characteristics and Possible Controls of the Surface Water in

i P
Ranwu Lake Basin [ & ' A i 4

i o A

ZHANG Tao, WANG Ming-guo, ZHANG Zhifhn LIU Ting, HE Jin / . /" "

(Center for Hydrogeology and Environmengl Geology, Chg.nd Geological Survey, Bdodmg 071051! Chll’ld)

Abstract To study the chemistry of surface water ar}‘dr‘poz_eﬁtlal control measures in’ the Ranwu Lake ha@ln 19 samples_were oollectﬁ(f l I
from Ranwu Lake m 20]'9 Conventional hydrgehentical techmqueb and statistical analy51s methods (‘descriptive statistics, the Gibbs
figure | ion ratio’, Plper tndnguldr diagranis) were‘applied todbetter understand the soluyg geooheml,sﬂty and surface water hydrochemistry
in the/Ranwu Lake cafchment. Surface water i “the Ranyu catchment is slightly alkaline ( pH of the samples ranged from 7. 54 16°8. 48
with an ayetage valugrof 8.06). The cong entl‘ations of total dissolved solids (TDS) in thé water range from 59. 89 to 96.75 mg-L™"
with !:l.n average of 79 98 mg=L ", the total digfolved sohds of 4l _I_samples are less than 100 mg-L ™' dnd belong to fresh water. The
TDS are domlnatezl by Ca”” Mg” HCO; ,+and SO 1n the Rinwu Lake. The ion concentrations in the lake water samples are in the
order of Ga’* > Mg > Na* > K*. The concentrations of Na* and K* are very low. Ranging from 0.5 to 1.21 mg-L™", with an

2+

average value of 0. 58 mg-L ™", the equivalent concentration of Ca’* accounts for 63.3% to 76.2% of total cations with an average
value of 67.2% . The equivalent concentration of Mg>* accounts for 23. 4% to 36.2% of total cations with an average value of 31. 4% .
Ca** and Mg** account for 98.5% of total cations. The main anions were HCO; and SO; . The equivalent concentration of
HCO; accounts for 74.31% to 84.29% of total anions with an average value of 78.21%. The equivalent concentration of SO~
accounts for 9. 59% to 19.37% of total anions with an average value of 15.34%. HCO; and SO} together account for 93.55% of
total anions on average. All the water samples fall in the water-rock interaction field, which suggests that the weathering of rocks
primarily controls the major ion chemistry of groundwater in this area. Solutes are mainly derived from carbonate weathering and silicate
weathering. The role of cation exchange in the geochemical process of the lake and the influence of human activities on the lake are
found to be weak.

Key words : hydrochemistry; ion source; element rations; chemical weathering; Ranwu Lake
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Fig. 1 Sketch map of the Ranwu Lake basin and sampling sites
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Table 1  Statistics of major ions in surface water/mg-L !
A Na* K* Ca?* Mg?* F- cl- NOy S0%- HCO; H,Si0, TDS
¥fi 0.95 0.58 17.59 4.52 0.18 0.18 0.58 14. 69 69. 81 5.41 79.98
ELiE] 0.96 0.57 17.47 4.67 0.18 0.19 0.49 14.36 67.12 5.44 80. 61
b2 0.19 0.07 1.97 0.83 0.03 0.05 0.21 2.78 8.55 0.71 8.49
i % 0.04 0. 00 3.86 0. 69 0.00 0. 00 0.04 7.74 73.17 0.50 72.09
/M 0.50 0.44 12.59 2.92 0.12 0.07 0.29 7.48 54.92 4.28 59. 89
PN 1.21 0.71 20. 68 6.08 0.24 0.27 1.01 19. 18 91.53 7.39 96.75
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Table 2 Correlation coefficients between major ions in the water

Na* K* Ca?* Mg?* F- cl- NOy S0%- HCO; TDS
Na* 1.00
K* 0.43 1. 00
Ca** 0.530* 0.08 1.00
Mg?* 0.738™ 0.30 0.602 " 1. 00
F- 0.34 0.602* -0.16 -0.03 1. 00
Cl- 0.613 ™ 0.39 0.24 0.572° 0.37 1.00
NO; 0.31 0.48 0.32 0.29 0.26 0.42 1. 00
S03 - 0.46 -0.10 0. 848 ** 0.657™ -0.46 0.39 0.17 1. 00
HCO5 0.46 -0.01 0. 655 0.685™ -0.21 0.12 0.11 0.578 " 1. 00
TDS 0.575" 0.05 0.872" 0.795* -0.25 0.32 0.22 0.847 ™ 0.906 " 1.00
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