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Abstract: To 1nvest1gate the chemical characterlsths of groundwater and material sourc{s ina typlcal karst hill (valley) depressmn 41
grountlwater samples were systematically oollef{ed in the Shlql River basin. The %tau%tl(’al “analysis of the conventional ion content in
the g’rpundWater shows that pH of the groundwater in the study area is between 6. 06-8. 07 the total solid solubility is between 18. 21
mg*L]" and 336. 28 mg- L', and the charges Hof anion$ and- cat_}_qng in the water body are balanced. Ca>*, Mg**, and HCO; are the
main/ions in groundwater, with concentrations of 2. 61-10857 mg-L ™", 0. 54-27. 61 mg-L™', and 8. 1-370. 74 mg-L™", respectively.
The groundwater characteristics in the study area are consistent with the high calcium and weak alkalinity characteristics of karst water.
By using the Gibbs diagram, piper diagram, end-member analysis, and ion proportional coefficient, hydrochemical characteristics and
material sources of groundwater were further analyzed. The results show that Ca** and Mg®* are mainly controlled by the weathering of
limestone and dolomite in which carbonic acid is involved. Na* mainly comes from the dissolution of silicate rocks. At the same time,
Ca** and Na® undergo cationic exchange adsorption in the groundwater flow process. K*, Cl™, and NO; are mainly affected by
agricultural fertilizer application and domestic wastewater discharge. The hydrogen and oxygen isotope analysis of groundwater shows
that atmospheric precipitation is the main recharge source of groundwater in this region, which impacts the chemical characteristics and
material sources of local groundwater. The results of this study show that the geological background of groundwater is the main factor
that affects its hydrochemical characteristics and material sources in areas with relatively little anthropogenic activity.

Key words: Shiqi River; karst hill (valley) depression; material source; groundwater chemical characteristics; hydrogen and oxygen
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2 HBREHSW

FHFFE X R G0 R AR SN 41 AR KK B
ST AT, EEE A TDS Seitah R an A
2 Jls.

AR R A R TR T R A T 18,21 ~
336.28 mg-L ™' Z[A] (A HE mi SQSB21 AbsKHE TDS
fH(336.28 mg-L.~") KT 300 mg-L~"; pH HENTF
6.06 ~8.07 Z[1], Hu T 7K B A B 55814 ; FRAE FH 5
TFTEEN C, R E N T 2.61 ~ 108.7
mg-L™"; HKH Mgz*,)ﬁiﬁ&ﬁf 0.54 ~27.61
mg- L~ 22 [H] K FI Na* 0o ok BB AIG, ¥4E 530
1.50 mg+L™" 1 0.76 mg-L™"; FEAFMER B TN
HCO; ,JREHRE N 8. 10 ~370. 74 mg-L~"; HIKE

SO;™ B TR A5 SQSBO4 Ab /K A ot 8 e B i i, M
101.86 mg-L™"' 4, H R ¥ A T 2.34 ~ 16.02
mg-L~"; CL™FI NO; it ik BE AR, 3418 4300 2. 26
mg-L ™" f14.20 mg-L™".

Wt A, R X PHE F YRk E (T2 =
2Ca’" +Na® +2Mg’" + K" )7£0.20 ~6. 00 meq-L~'
ZIE] MR 3. 62 meq-L™"; BB FYEWE(TZ"
= HCO; +2S0;” + NO; + Cl™) £ 0.31 ~6.35
meq-L ™" 2Z[8], %5 3.57 meq-L~"; NICB[ NICB
=(TZ* -T2 )/TZ2" 1/ F¥ER - 1.03%. M
AT UL K AR B B 25 H fap B A SF-

HEAMNM KX D HAMN T - 42.9%0 ~
-26. 20%0, EYIME A - 34. 57%0; 604 T - 6. 50%0
~ =4, 32%0, FEHIEH - 5. 91%.



4024 7R = 41 %
400 + 25 |
< 5Q5B21 s0sB21 -
*
g
300 E *
) & % 30 |k
:En 200 E ;i 2
= ¥ -3t
SQSB04 H ¥ L
100 | g % A »
g N p . — WK TR
- = o - 40 F e - - RERRAHKE
ol &2 A E @ & B s @ i —m KRR
L I 1 L 1 L I 1 1 /’I_!,- KﬂADZIEJ’-i*!ﬁF#}kfk
Si0, K* Na® Ca®* Mg CI° S04 HCO; NO;” TDS 45 o i i
o —_ o & —h - -4
2 HRXFTEEFE TDS =& 0 o 2

Fig. 2 Diagram of main ions and TDS in the study area
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Table 1  Correlation analysis of main ions in the study area

Si0, K* Na* Ca’* Mg?* cl- S0;~ HCO; NO; DS
Si0, 1
K* 0.491* 1
Na* 0.616™  0.639™ 1
Ca2* 0. 196 0. 143 0.255 1
Mg?* 0. 195 -0.083 -0.073 -0.046
cl- 0.556™  0.645™  0.953™  0.440™ -0.100 1
S0%- 0.322" 0. 031 0.029 0. 126 -0.046 -0.018 1
HCO; 0. 265 0. 176 0.338" 0.899*  0.308" 0.499* -0.118 1
NO; 0.122 0.652™  0.249 0.194 -0.184 0.342*  -0.054 0. 138 1
TDS 0.363 " 0.272 0.392* 0.942*  0.218 0.534*  0.191 0.945*  0.214 1
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