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Abstract: To explore the hydrochemical characteristics and hydraulic connections of different aquifers in the northern mining area of
the Zhungeer Coalfield, and to reveal the regional water circulation patterns under coal mining activities, a total of 39water samples
were collected from different aquifers in the mining area. The hydrochemical characteristics, controlling factors, and hydraulic
connection degrees were analyzed using methods such as Piper trilinear diagrams, Gibbs diagrams, ion ratio analysis,
chloride-alkalinity index, factor analysis, and connectivity index. The results show that the water in the mining area is generally
weakly alkaline. The main hydrochemical type of the Quaternary and Shigianfeng Formation aquifers is HCO -Ca type water, which
is mainly influenced by silicate weathering and mining activities, with positive cation exchange occurring. The main hydrochemical
type of the Zhidan Group aquifer is HCO;-Ca type water, followed by HCO;-Na and CI-Ca types. Its sources are mainly influenced
by the weathering dissolution of silicate rock minerals and the impacts of mining and agricultural activities, with positive cation
exchange occurring. The main hydrochemical type of mine water is Cl-Ca type water, which is influenced by the weathering
dissolution of silicate and evaporite minerals and mining activities, with reverse cation exchange occurring. The hydraulic

connectivity indices between the Quaternary aquifer and the Zhidan Formation, and between the Zhidan Formation aquifer and the
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Shigianfeng Formation are 27% and 20%, respectively, indicating the presence of hydraulic connections. The hydraulic connectivity

index between the Shigianfeng Formation aquifer and the mine water is 39%, indicating a weak hydraulic connection.

Key words: aquifer; hydrochemical characteristics; hydroaction; hydrogen and oxygen stable isotopes; hydraulic connection
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Table 1 Statistical results of various indicators of mine water
JitH pH 18 TDS K* Na" Ca*" Mg*" Cl S0,2 CO;* HCO; F NO;
SIS 8.45 1114.67 16.02 169.46 164.33 15.18 449.03 58.73 27.45 141.53 0.81 7.56
[ o NE 8.57 1173.00 16.56 171.87 190.58 15.29 451.63 65.20 41.17 161.46 1.22 8.07
s/ MH 8.34 1082.00 15.47 166.37 142.15 15.12 444.19 53.10 17.65 113.62 0.02 6.54
bz 0.09 41.35 0.44 2.29 19.98 0.08 3.43 4.97 10.00 20.33 0.56 0.72
AR R AL 0.01 0.04 0.03 0.01 0.12 0.00 0.01 0.08 0.36 0.14 0.69 0.10

i BRpHAEAI AR S R B 40, oA A S 35 mg/L.
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Table 2 Factor load and variance contribution rate

b PCl PC2 PC3 PC4
EC 0.982 0.106 0.006 -0.016
TDS 0.982 0.109 0.007 -0.018
Cl 0.874 0.245 -0.328 -0.011
S0 0.8 -0.25 0.214 0.181
Ca*" 0.628 -0.043 -0.488 -0.25
Mg** 0.62 -0.607 0.069 0.181
Na* 0.607 0.59 0.394 0.015
Co;? 0.018 0.797 -0.044 0.348
pH 1t -0.233 0.778 -0.102 0.21
F 0.157 0.723 0.456 -0.015
K" 0.58 0.313 -0.627 -0.111
HCO; 0.603 -0.12 0.622 -0.38
NO; 0.465 -0.509 0.047 0.588
FEIEE 5.48 3.00 1.55 0.80
J7 2 BT (Y6) 42.12 23.08 11.95 6.13
SR ZETRE (%) 42.12 65.19 77.15 83.27
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Table 3  Calculation of the hydraulic connection degree of

different aquifers in the study area
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