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Location and sampling sites in the studied area
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Fig.2 Sketch map of local hydrogeological profile( after ref. 25 )
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5 34% ~55% Ca™
13% ~36% Mg™
2.1 27% ~36% o
(A )L pH 7.33x
0.14 (n=5) EC 11602343 uS/cm (n=5) 8. 78~50. 77 meq/L (A ) HCO;
TDS 812253 mg/L (n=5) ( 1); I, 37% ~ 68% SOi_
pH 7.42+0.16 (n=2) EC 17%~38% ClI~ NOj;
932+ 5 uS/em (n=2) TDS 643 + 3 mg/L 12% ~38%(  3); (B )
(n=2)( 1)- (B )L pH  sof 22% ~75% HCO;
7.27+0.53 ( n=3) EC 2 660 =1 340 16% ~54% CI1° NO;
p,S'Cm_I(n:?)) TDS 1967 +1073 mg/L 9%~31%( 3) R
(n=3)( 1); 11, pH 7.70 (A )
0.49 (n=2) EC 1 674+298 uS/cm (n=2) HCO,Ca ( 3) (B )
TDS 1200+£226 mg/L (n=2)( 1), HCO,S0,Na ( 3)
7.98~43. 98 meq/L (A ) 67926
Ca™ ( 3) Ca™
43% ~ 67% Mg™* 21% ~ 14. 23 ~87. 87 meq/L
36% Na* 8% ~37%; 12. 89~91. 66 meq/L A (9 ) pH
(B ) Na* ( 3 Na* 8.34 TDS 6 560 mg/L ( 1)
1
Table 1 Hydro-chemical and isotopic compositions of local ground water and river water samples
Na* Ca®* Mg* € NO; SOj HCO; 3D % 4 8%
T EC DO NICB TDS Pe
D pH . €0,
/C /(puS/cm) /(mg/L) /( pamol /1) /% /(mg/L) %o /Pa
A
1 755 20.1 905 / 053 3588 1267 1123 446 188 4625 7 624 -67.7 -952 851 -871 048 0.02 657.60
2725 232 1683 / 1558 6085 2363 4387 360 2659 586 14 1200 -643 -861 461 -923 047 0.09 1581.68
3 753 226 935 / 2945 1703 80 2284 518 989 4685 -18 645 753 -1034 747 -758 023 -031 739.67
4 731 220 928 / 2485 1755 99 2474 254 711 4865 -14 641 -779 -10.80 849 -645 0.02 -0.67 121894
5726 220 1015 702 1043 3213 1308 843 303 1416 558 5 705 -674 -10.18 1405 -87 025 -035 152494
6 734 215 829 552 1154 2291 1607 953 309 758 6007 2 569 -684 -9.60 840 -8.68 025 -0.12 139727
7729 208 1092 654 1232 3206 1600 920 917 1193 6427 2 760 -68.6 -9.66 874 -9.05 034 -0.09 164045
8 720 212 1292 461 2036 3221 2036 4465 415 134 5166 -1 905 -67.1 -936 7.81 -9.29 0.13 -0.40 1575.60
9 834 238 7710 1060 6353410952 1220 31674 1231 28297 2162 -4 6560 -583 -739 079 -536 100 061 44.58
B
10735 206 1885 470 7982 384 2955 1810 153 8576 3730 -6 1360 -81.1 -1083 551 -696 0.04 -051 791.35
11 7.68 21.1 1341 405 7064 1171 1743 2323 231 1223 5983 15 940 -663 -898 556 -743 027 024 654.56
12 667 193 4020 288 15126 7709 6717 11766 399 11091 12830 -15 3080 -62.8 —-884 7.89 —13.54 -0.02 -0.60 934824
13745 172 2620 317 15870 2027 5723 3697 229 9531 7514 3 180 -673 -9.08 536 -89 008 008 1201.71
14 805 172 1463 750 8122 1262 3010 1948 28 3678 9100 -11 1040 -784 -10.76 7.71 -9.03 0.70 124 399.22
15761 213 1583 633 4726 3177 1575 4603 631 1279 5100 9 1130 -635 -875 650 -9.05 055 031 639.36
16 776 194 1593 588 4137 4000 1920 482 64 3043 6163 -8 1140 -632 -849 466 —-1021 079 0.77 530.94
: NIBC=(3 -3 ) I3 X100 “/”
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Fig.3 Piper map of hydrochemical compositions in local groundwater and surface water
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Fig.4  Variations of isotopic compositions of different water bodies in the study area
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Hydro —chemical and Isotopic Compositions of Groundwater
in Piedmont Plain of the South Taihang Mountain

LIU Yuntao' ZHANG Dong’® ZHAO Zhigi’

( 1. No. 5 Institute of Geo¥xploration Henan Bureau of Geo-exploration & mineral development Zhengzhou 450001 China;
2. School of Environment and Resource Henan Polytechnic University Jiaozuo 454000 China; 3. State Key Laboratory

of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Science Guiyang 550081 China)

Abstract: Characteristics of hydrogen oxygen and dissolved inorganic carbon isotopes and hydro-chemical compositions of different wa—
ter bodies in piedmont plain of the South Taihang Mountain were illustrated by using environmental isotopes and hydro-chemical tech—
nologies to determine sources of different water bodies and effect of human activities on groundwater quantity. The composition of hy—
drogen and oxygen isotopes demonstrates that local groundwater completely derives from local atmospheric wet deposition. The hydrogen
and oxygen values of groundwater buried in shallow aquifer are more positive than those of groundwater in deep aquifer both in re—
charged and discharged area indicating that groundwater in shallow aquifer is affected by evaporation. Meanwhile the hydrogen and
oxygen values of groundwater in discharged area are also more positive than those of groundwater in recharged area showing that
groundwater in discharged area has experienced obvious evaporation. The composition of dissolved inorganic carbon isotopes demon—
strates that 8"C—DIC values of groundwater in shallow aquifer are more negative than those in deep aquifer both in recharged and dis—
charged area indicating that the dissolved inorganic carbon in shallow groundwater derives mainly from organic carbon deposition. At
the same time §"C-DIC values of groundwater in discharge area are also more negative than those in recharged area due to relatively
more organic carbon deposition. Groundwater in recharged area is dominated by Ca® and HCO; and that in discharged area is domina—
ted by Na* HCO; and SO} .Combining with isotope compositions we could conclude that hydro-chemical compositions of groundwater
in recharged area are mainly controlled by dissolution and human activities and those of groundwater in discharged area are mainly af-
fected by dissolution evaporation and concentration cation exchange and human activities.

Key words: hydrogen and oxygen isotope; dissolved inorganic carbon isotope; hydro-chemistry of groundwater; Jiaozuo City



