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I R
lEp e
BT R
HRAKCRAE R

Ho K1)

T
7 St i i 2

GEL
MR K 2T

REZET

T S 1

= E/m
~1 500

-1 000

500

—500

[z
EKE

[ EE=E
ERAH

TKRAEH

AR AR

[N
FKAE

€2m

Sz
s

B2 WMRXAKCHREEE
Fig. 2 Hydrogeological profile of the study area

W7/

jrer) AL

TFRER




736 LR 2023 4F:
1 MRRHTKEESFHITE

Table 1 Statistics of main ions in groundwater of the study area
‘ H - FEHE F/mg L' FEEYIE F/mg L pH/ DS/
A ' Na~ Ca*  Mg” HCO;  coy sor o K4 mgl'
AR 400 355 4371 2752 1741 934 200 539 837 515.5
A AR 12 B 0.3 0.5 2017 10.70 98.15  0.00 8 055 723 121.5
-1y 152 769 33.02 16.86 131.77 153 5418 235 794 238.3
PN 6.98 11 4233 236 69.16 0.00 28 8.11 7.28 79.3
HARRK 6 B/ 4.66 8.12 3562 152 3592 0.00 12 578 6.95 56.4
I 580 952 3935  1.83 5387 0.00 175 688  7.10 725
AR 358 115 2395 32619 12949 12,61 883 2648 852 22875
WK 20 b 100 56 4286 1631 60.90 0.00 100 343 6.63 317.0
T 110 3426 1289  73.84 25299 1.10 4163 1379 1785 827.3
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Table 2 Statistics of main ions in abnormal points of groundwater

= A pEai] K Na' Ca™ Mg* HCO; co%- No/a cr
- — FKi 12.7 90 239.54 287.97 1137.75 0.00 100.00 12.13
A7k 3 20.6 115 155.49 326.19 1294.96 0.00 883.00 16.18
e FKI 3.8 55.5 28.58 27.52 110.70 0.00 200.00 4.41
JCo3 AR
Ak 4 51.1 20.17 20.39 98.15 0.00 151.00 5.39

T BIPH B T fimg L

Note: cation and anion unit mg-L™".
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Table 3 Statistics of TDS content in groundwater
e TDS/mg-L"
7 i 7
N 378.58 TR IH 322.55
f/IME 121.46 f/IMA 136.99
TRTRER AT K 10 F-H 227.32 10 Yy 232.43
bR 72.67 FrifE2: 60.53
TR R 0.32 LU 0.26
wRME 1352.72 PN E 2287.48
/ME 316.99 o/ MH 379.80
WK 13 T 760.45 13 -3 892.71
brifEz 303.51 brifE: 475.98
5 AL 0.40 5 FRAL 0.53
N 112.6 BRI 121.30
f/IME 58.3 s/IMA 65.80
FABBUK Ty 76.88 eS| 82.00
bR 14.31 FrifE2: 15.33
TR R 0.19 GO 0.19

Note: variation coefficient is dimensionless.
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Chemical characteristics of groundwater in the dispersed drainage system of
Yangshui anticline in central Guizhou

WANG Ruofan', ZHAO Liangjie’, LI Qiang', JI Qinkebuzi', JIAO Heng', JIANG Feng', CHEN Gang'
(1. 114 Geological Brigade of Guizhou Geological and Mineral Exploration and Development Bureau, Zunyi, Guizhou 563000, China;

2. Institute of Karst Geology, CAGS/Key Laboratory of Karst Dynamics, MNR & GZAR/ International Research Center on
Karst under the Auspices of UNESCO, Guilin, Guangxi 541004, China )

Abstract The dispersed drainage system of Yangshui anticline is located in Jinzhong town, Kaiyang county,
Guizhou Province. As one of the main producing areas of phosphate deposits in Guizhou, this area is concentrated with
phosphorus mines, phosphorus chemical industry and phosphogypsum storage sites. Therefore, the study on the
chemical characteristics of groundwater in this area is of great significance for the rational development, utilization and
protection of groundwater resources. This study takes the karst groundwater system, which has relatively independent
conditions of groundwater recharge, runoff and discharge, as the research object. The main samples of karst springs,
bedrock fissure springs, boreholes and mine drains are collected, and the hydrogeochemical research methods such as
ion comparison method and main ion ratio method are used to analyze the chemical components and main ion sources
of groundwater. The results show that contents of main cations of K'. Na', Ca’ and Mg’  are listed as: mine
drainage>carbonate karst water>bedrock fissure water; contents of HCO; and SO;” in main anions, mine drainage>
carbonate karst water>bedrock fissure water; Ion content of Cl', mine drainage>bedrock fissure water>carbonate karst
water; TDS, mine drainage>carbonate karst water>bedrock fissure water. HCO,-Ca-Mg is the main chemical type of
karst water in carbonate rocks; the hydrochemical type of bedrock fissure is HCO;-Ca; the chemical type of mine water
is mainly SO,-Ca-Mg followed by SO,-HCO,-Ca-Mg. There are significant differences in hydrochemical composition
among carbonate karst water, bedrock fissure water and mine water in the study area. The main chemical components
of karst water in carbonate rocks come from the leaching of dolomite and dolomitic limestone. The content of the main
chemical components of bedrock fissure water is the result of the joint action of calcareous mudstone leaching and
atmospheric precipitation. The main chemical components of mine water come from the leaching of dolomite and
dolomitic limestone and the foreign ions brought by intensive human engineering activities. This study not only
provides a scientific basis for the rational development and utilization of groundwater resources in this area, but also

helps to protect groundwater resources and maintain the regional ecological environment.

Key words central Guizhou, chemical characteristics of groundwater, the dispersed drainage system of Yangshui

anticline, water rock interaction, development and utilization of groundwater
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