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Fig. 1 Comprehensive geological map in karst critical zone of western mountain of the Jinci Spring area
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Table 2  Statistical of hydrochemical parameters in the study area

+

ca™ Mg™* Na K NO; cr SO HCO; F DS
i mA pH -
pe/(mg'L™)
N FMA 6.59 23.85 227 20.61 0 0 1045 94.68 83.54 0 449.70
”j EON:] 7.66 456.09 123.93 253.73 36.68 80.73 124.50 1558.64 664.25 1.22 2645.86
;Z FHE 7.18 229.00 61.14 70.40 8.78 17.14 29.06 582.07 290.00 0.46 1145.16
ERARH 0.19 0.60 0.62 1.01 1.24 1.52 0.92 0.72 041 0.83 0.54
H/ME 6.75 46.36 0 27.83 0 0 20.92 67.12 65.33 0 377.58
}E ISUN: I 9.49 718.63 151.36 183.52 42.68 42472 172.47 1489.07 640.50 0.65 2595.51
Ej; FEE 7.47 214.94 51.13 82.56 5.57 77.32 70.50 430.25 352.70 0.14 1111.23
TRAH 0.64 0.80 0.76 051 1.66 1.56 0.69 0.85 039 1.59 0.55
A /M 742 1935 211 21.85 025 5.05 6.78 60.68 166.07 0 252.30
%; SO UN: 839 114.59 36.50 83.56 543 210.19 105.3 245.97 296.95 0.57 770.71
Ek FHIHE 8.01 65.76 19.87 55.66 3.99 45.43 23.1 119.98 233.76 021 45138
SR 0.04 041 0.57 043 0.40 1.41 313 047 0.17 0.97 0.37
e/ MH 7.66 40.80 17.20 3525 3.07 0 13.10 132.84 154.41 0 431.65
i BRME 8.56 225.63 76.49 125.41 8.45 41.10 69.01 820.16 326.64 1.87 1200.15
X FHE 8.03 102.14 34.26 65.46 4.56 14.09 31.33 324.72 240.19 0.58 697.31
AR RA 0.04 0.70 0.64 0.44 0.35 0.87 057 0.76 0.23 1.00 301.78

1: TDS A B g bE AR, T
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Groundwater pollution mechanisms in karst critical zone of western moun-
tain of the Jinci Spring area

GAO Xubo", WANG Qian , MAO Zhifeng , ZHANG Xin , DUAN Yan

School of Environmental Studies, China University of Geosciences (Wuhan), Wuhan 430078, China

* Corresponding author, E-mail: xubo.gao.cug@gmail.com

Abstract: [Objective] Karst groundwater resources are vital water sources in China. Due to the combined effects
of global climate change and intense human activities, such as coal mining, groundwater quality in the Jinci
Spring area has deteriorated. Identifying water environmental issues and understanding the groundwater pollution
mechanisms in the karst critical zone of this area are crucial for the protection of karst groundwater resources.
[Methods] The groundwater quality in the spring area was evaluated using the entropy weight method and water
quality index. Based on the water quality assessment, isotopic tracing of sulfate oxygen and nitrate nitrogen in
groundwater was further performed to trace pollution sources. Additionally, the pollution pathways in karst
groundwater were identified through the analysis of inorganic carbon isotopes, strontium isotopes, and sulfur
isotopes. [Results] The results showed that the average sulfate concentration in karst groundwater was 582.07 mg/L,
while the nitrate concentration in pore water reached 424.72 mg/L, indicating obvious sulfate and nitrate pollution
in the groundwater from the study area. Sulfur isotopes in the polluted karst water exhibited a remarkable negative
deviation, and the strontium and carbon isotopic characteristics of nitrate-polluted karst water resemble to those of
deep pore water. The primary source of excessive sulfate in groundwater is sulfide oxidation and gypsum dissolution,
while sewage discharge and manure input are the important sources of nitrate pollution. The main pollution
pathways in karst aquifers include reverse recharge from pore water and cascade recharge from upper-layer goaf
water. [Conclusion] This study provides important scientific evidence for the control of karst groundwater pollution
and the rational development and utilization of karst water resources in the Jinci Spring area.
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