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Isotope and Geochemistry Constraints on Hydraulic
Relationship of Groundwater Among Different Aquifers
in Southern Area of Guanzhong Basin. Shaanxi Province

MA Zhiyuan's QIAN Hui', HUANG Jian xun’, SU Yan', FAN Ji jiao'

(1. Schoolof Environmental Sciences and Engineering, Chang’ an University, Xi' an 710054 Shaanxi. China;

2. Geology Institute of Inner Mongolia Autonomous R egion, Hohhot 010020, Inner Mongolia, China)

Abstract Isotope and geochemistry techniques are increasingly used in evaluating the hydraulic connecting be
tw een groundwater in different aquifers to improve the hydrogeology database. In the studied area, the low Qua
ternary may have hydraulic connecting with the lower aquifer, the Tertiary aquifer, the thermal water is the mix
ture of net thermal w ater and normal groundw ater based on geological analyses. T, D, ®0, "*C and chemistry com
positions data of groundwater samples provide further evidence for the existence of the hydraulic connecting a
mong groundw ater in different aquifers.
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Tab. 1 Geochemistry Characterastics of Geothermal Water of Quaternary and Tertiary Period in the Studied Area
/m 1c
(Q1) 120~ 360 59~170 S04+ HCO3 —Na HCO3 - SO4 —Na; SO4 —Na 0.39~1.10
500~ 1 000 S50 HCO3 - SO4—-Na; SO4 —Na; SO4- HCO3-
1000~ 1500 CL- Na SO4 - CL- Na
50~171 SO4 —Na; SO4- HCO3 -Na 0.52~0.64
43~57 HCO3 - Nay HCO3- SO4 - Na; SO4 - Na 0.35~1.00
20~ 26 HCO3 - CL- SO4-Na; HCO3 - SO4-Na < 1.00
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Fig.5 Sketch of the Relationship Between Main Thermal Groundwater and Main Geology Faults in the Studied Area



73

25 G
- $"0) &D)
( ( )s
§"0) dD) .
3.2
§"0) &D) 6),
, S
1"0) &n)
§*0) 3&D)
. §"0) &D)
S

78 C~

[y

—40
R KRR
=50 §(D)=7.856("0)+12.94
72 —60r i@k
>~ =70
a X X BUREH gLk
w 80T X o HZRHK
X JLHAHOK
—100 . : : * 3 !
—-17 —15 —13 —11 —9 —7 —5 —3
s (*0y/ 107
6 §%0) - dD)

Fig. 6 Cross plot of & ®*0) and & D) for
Groundwater Between Archaeozoic Era and
Other Aquifers of Southern Guanzhong Basin
3.3

¢"0)- &D) C 7,
0 .

o

—40
Ferp KRR L
=501 5(D)=7.856("0)+12.94
T‘O —60r ‘z(k
= X
>~ —701 !;@k
=) —gok 3 XK
© XS o KAk
—90Ff X X JEHRHUK
— BUREK
100 . , , . ,
-17 —-15 —13 —11 —9 —7 —5
86("0)/107°
7 I

Fig.7 Cross plot of ¢ ®*O) and & D) for
Groundwater Between Proterozoic Era and
Other Aquifers of Southern Guanzhong Basin

3.4



74 28
] (4) cl- &%o)
~ ’ b
. . 4
b b
b ° (1) b
b b
§°0) : §'o0) . : .
§"0) (2)
. 8 *0) .
CI . .
2200 5 - (3)
!
b o= F Mk .
2000 ,4 o 4 U & ok .
T ,i( X J0 i AR
T olsool 10 okEmsuk (4) .
g : L CACESBIN . .
N IS +EH S
5 1000 ! o REBK ’
=z I} o s
1
500 - ! .
B o (5)
0 ’
—14.0 —12.0 —10.0 —8.0 —6.0
5 (*0)/107° o o
8 ¢ B0 -Cl (6)
Fig.8 Relationship Between & ®0) and ° ’
Cl~ in Different Aquifers in Studied Area °
[1]
( ) ) ° ' []. . 2006, 28(1): 60 -65.
[2 . [J-
. , 1996, 40(3): 6 —11.
(2) . [3 [M].
X . 2004,
3 4 6 [4 . [J]. )
° ’ ’ ° 2005, 33( 5) : 54 -58.
( 3) ’ [5] Hiscock K M, Dennis P E. Hydrochemical and Stable Isotope

Evidence for the Extent and Nature of Effective Chalk A quifer
of North Norfolk, UK[J]. Journal of Hydrology, 1996, 80:
79 - 107.



