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Hydrogeology Significance on Hydrogen and Oxygen Lsotopes Composition
in Underground Thermal Water of Guanzhong Area, Shaanxi Province

MA Zhi yuan, FAN Ji jiao, SU Yan, NIU Guang liang
(School of Environmental Sciences and Engineering. Chang an University, Xi' an 710054, Shaanxi. China)

Abstract Based on hydrogen and oxygen isotope study, the origin, recharge as well as the temperature, circula

ton depth and mixing proportion of geothermal waters in Guanzhong area were analyzed. Results showed the geo

thermal water is the mixture of net thermal water and normal ground water. According to the calculated tempera

ture of SiO, geothermometer, the tem perature and depths of geothermal reservoir for net geothermal water in the
study area are estimated at about 80 'C ~121 “C and 1 146. 84 ~1779.38 m respectively. The hydrogen and oxy

gen isotope tracers and trittum dating show that the sources of geothermal water have certain relation with present
day meteoric water. However it is derived from meteoric water in the higher mountains area in the southern part
of the area rather than from meteoric water in the local area.

Key words; Southern Guanzhong Area; geothermal water; meteoric water; oxyhydrogen; isotopes; hydrothermal

water; Shaaxi Province
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Fig. 1 Hydrogeology Sketch of the Study Area
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Tab.1 Environmental Isotopes Composition in Underground Thermal Water and Normal Temperature Water of the Study Area

h/m t1°C 4C/a dD)/10-3 &180)/10-3 w(T) /10-8
1 865. 00 44~ 46 -80.82 -10.70
2 732. 00 44 -78.10 -10.76
3 1 160. 00 47 -75.20 - 10.44
4 43 5176+87 -71.70 -9.98 31.53+4.65
-74.30 -10.59
-72.90 -10.32
5 497.50 56~ 70 14614257 -88.50 - 1204 12.63%3.86
-89.20 -12.10
-86.25 - 1191
-86.12 - 11.94
6 270. 00 42 1991.9 -88.10 - 1211
7 514.54 68 13 300+480 -83.70 - 11.90 7.0
-86.97 -12.02
-82.78 - 1195
8 356. 00 50 1991.6 -87.80 - 12.08
9 1 500. 00 56 18 211+787 - 86.20 - 11.94 15.49+3.73
- 88.40 - 1201
-86.32 - 1205
- 86. 65 - 11.99
10 600. 00 31 - 84.80 - 11.63
11 1 556. 00 56 -87.30 - 1197
12 56 -91.50 - 12.60
13 279. 50 63~170 -91.90 - 1263
-93.70 - 1271
- 88.06 - 1224
14 256. 00 -84.4 - 1152
15 627. 12 53~57 -89.10 - 12.00
-85.94 - 11.86
84. 10 - 11.94
16 44 -82.00 - 1133
17 21 -67.38 - 10.27
18 60 ~85.00 - 1163
19 156. 00 21 -63.30 -9.28
20 156. 00 21 -75.40 -10.72
21 156. 00 21 -68.15 -9.61
22 156. 00 21 -68.70 -9.60
23 156. 00 21 -68.24 -9.59
24 0. 00 20 - 65. 80 -9.41
25 0. 00 20 - 64.80 -9.31
26 0. 00 20 - 65. 80 -9.05
27 0. 00 20 63. 66 -9.07
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Tab. 3 Mix Proportion Between N ormal h= (8 -n)d (4)
Ground Water and Hydrothermal Water . h h
% —_— 7 H ; O o
1 -10.70 2.89  74.27 . ’ fo
2 -10.76  2.74  73.23 155 & (6~12)
3 S10.44 371 78.76 C-hm™, (3 ~6)
4 -9.98 6.52  86.70 T hm™ (3) (4)
5 21059 3.20  76.17 4.
6 -10.32  4.22  80.83 ’ 80 C~121 C,
7 _12.04 2.24  51.12 1146.84~1779.38 m.
8 ~12.10 2,10 50.09 4
9 21191 2.60 5337 Tab.4 Results of the Temperatures and Depths
10 1194 2.5 5285 of Geothermal Reservoir in the Study Area
1 2 S1211 208 49.91 g SO T e
12 -11.90 2.63  53.54 (mg- L°1) ]
13 _12.02 229 51.47 42.5 31.8 81.83  1255.41
14 1195 2,48 52,68 54.0 61.0  111.32  1644.74
15 1208 215 50.43 58.7 522 103.83 1545.85
16 Z11.94  1.26  52.85 60.0 74.7  121.52 1779.38
17 ~12.01  1.20  51.64 53.0 33.2 83.64  1279.29
18 -12.05 1.17  50.95 63.9 53.0  104.55 1555.34
19 -11.99  1.22 51.99 52.0 31.0 80.76  1241.38
20 -11.63  1.60  58.20 5 69.5 40.0 91.68  1385.51
21 -1L97 124 52,33 56.0 26,0 73.60 1146.84
22 ~12.60 0.78  41.45 1428, 57
23 -12.63 0.76  40.93
24 -12.71  0.72  39.55 [ |
25 -12.24  1.01  47.67
26 -11.52 1.74  60.10 (1 . [JI. ,
27 2 ~12.00  1.21  51.81 1995, 40(5): 6 -11.
28 2 -11.86 1.34  54.23 (2 -
, 2003, 25(4) : 60 - 65.
29 2 -11.94 1.26  52.85
[3] [ M].
30 -11.33  2.03  63.39 . 2004,
31 -10.27 6.3l 81.69 [4  Fournier, R Rowe . Estimation of Underground Tempera
32 -11.63 1.60 58.20 tures from the Silica Content of Water from Hot Spring and
57.66 Wet stream Well J] . Science, 1996, 264; 685 = 697.
L3 .
. [n. . 1999, 20( 4) ; 357 - 361.
Si02 (57 [ 6] (1.

tso, = 1309/(5. 19 - Ig Si02) - 273. 15 (3)

, 1998, 29( 1) : 51 - 56.



