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Major Ionic Features and Possible Controls in the Groundwater in the Hamatong

River Basin | ‘7
ZHANG Tao, HE Jin", LI Jing-jie, CAO Yue- ting, GONG Lei, LIU Jin-weiy BIAN, Chao, CAI Yue mel
( Center for Hydrogeology and Environmental Geology, ®iina Geological Survey, Baodlng 071051, Chlna) )-"" :

Abstract ; In order to study the major ion chemistry andcontrols of groundwater, 59 groundwaler-samples were collected an'd' their magf)r
ions measured in the Hamdtong River Basin. The hydrogeo( hemical characteristics of grouqdwater in thls basin were analyzed by means
of math.ematlcal statlstlcs Piper triangular diagrams, Gihbs ﬁgures and ionic relamons and the water chemical evolution and ion
qource% of the Hamatong River Basin wete détermined. The results showed that” Ca " was the main cation in the groundwat.ef
accounting for 22,. 1% 10 72. 4% of the total «cations, w1th anaverage value of 48 1% . HCO; was the main anion} accounting for
35.3% 10 97. 5% of fthe total anions, and with" an average “value of 80%. Total dj'gsolved salids concentration rangédsfrom" 93: 3
mg-L7' to 5211 mg-L~' with a median yalug“of,219. mg-L~". The hydrochemical types of groundwater are HCO,-Ca, HCO;-Ca-

Mg, and HCO;-Ca +{Na. Chemical wedtherlrfg rates’ of [carbonates ‘and silicates were estimated, and the chemical composition of
grourfawatér samples located in the middle of Gibbs medel 1nd.1cate_l_d that the major chemical process of groundwater was controlled by
rock weathenng Silicate weathering is believéd to slgmﬁcantly “ontribute to dissolved solute compositions, and carbonate weathering
played anfimportant tole as the source of dissolved ions.

Key words : hydrochemistry; major ions; ion source; element ratios; chemical weathering; Hamatong River
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Table 1 Statistics of major ions in groundwater/mg-L ™"
i H K* Na* Ca?* Mg>* cl- HCOy S03 - NO; Si0, TDS TH pH
¥l 2.36 20.5 34.1 10.5 10. 4 170. 5 8.48 15.9 24.0 219.1 128.3 7.34
LD 1.79 17.7 29.1 9.12 7.06  164.8 4.00 7.40 22,0 202.3 115. 1 7.26
brifi2E 2.62 13. 1 16.2 6.02  14.1 66.0 19.6 20.5 13.58 81.7 57.4 0.39
e/ MHE 0.08 2.83 12.0 3.65 1.77 48.8 0.0 0.0 2.00 93.3 50. 1 6. 36
FEON] 18.5 65.2 89.2 41.3 65. 1 329.5  140.0 100. 0 60. 0 521.1 337.8 8.26
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Fig. 2 Box plots showing variations in major ion concentrations
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Fig. 3 Variations in hydrochemical parameters along the flow

direction in the Hamatong River Basin
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Table 2 Correlation coefficients between major ions in groundwater in the Hamatong River Basin

K* Na* CaZ* Mg** Cl- HCO; €03~ S0%- NO; Si0, TDS TH pH
K* 1. 00
Na* 0.11 1. 00
Ca* 0.17 0.526* 1.00
Mg * 0.06 0.325*  0.516™ 1.00
Cl- 0.361™ 0.486™ 0.678* 0.387* 1.00
HCO;  -0.05 0.658* 0.702* 0.640* 0.21 1.00
CO}~ -0.05 -0.12 -0.10 0. 679 ** —0.06 0.15 1.00
S03~ 0.391* 0.472* 0.664* 0.440™ 0.699™ 0.29 -0.05 1.00
NO; 0.10 0.11 0.17  -0.05 0.321* -0.20 -0.09 -0.10 1.00
Si0, -0.18 0.05 -0.08 0.07 -0.24 0.20 -0.04 -0.13 -0.20 1. 00
TDS 0.21 0.765* 0.892* 0.661" 0.697* 0.777* 0.04  0.679* 0.21 0.09 1.00
TH 0.15 0.512* 0.929* 0.796** 0.646™ 0.773* 0.22  0.666* 0.09 -0.03  0.916* 1.00
pH -0.04 -0.06 —0.09 0.261* -0.07 0.08 0.333*-0.18 -0.08 0.08 -0.06 0.05 1.00

1) # # F/RFE0.01 LMK, « FIRFE0.05 WML
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