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Isotopic Evidence of Remaining Sedimentary Water in the Deep
Geothermal Water of Guanzhong Basin

HE Dan, MA Zhi-yuan, WANG Jiang-xia, ZHENG Lei

(School of Environmental Science and Engineering, Chang’an University, Xi’an 710054, Shaanxi, China)

Abstract; Combined with the regional sedimentary evolution history, the genetic types of deep
geothermal water in Gushi depression, Xianyang-Liquan fault terrace and Xi’an depression of
Guanzhong Basin were discussed by the environmental isotope and hydrogeochemistry methods;
environmental isotope evidences including the relationships between hydrogen and oxygen
isotopes, sulfide and oxygen isotopes, carbon and oxygen isotopes, and N (* Sr)/N (* Sr) and
paleosalinity, hydrogeochemistry evidences including the relationships of rNa/rCl, p (Cl )/
e(Br ), rBr/rl to p(Cl ), and sedimentary evolution evidences were used to find the remaining
sedimentary water in the deep geothermal water. The results show that the isotope and
hydrogeochemistry characteristics of geothermal water from Huayin in Gushi depression are
similar with that of sedimentary water, so that the geothermal water is remaining sedimentary
water mixed with paleo-leaching water; the isotope and hydrogeochemistry characteristics of
geothermal water in Xianyang-Liquan fault terrace, Xi’an depression and Gushi depression except

Huayin are partly close to that of sedimentary water, and partly between paleo-leaching water
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and sedimentary water; the geothermal water in the eastern Xianyang-Liquan fault terrace may be

paleo-leaching water or the remaining sedimentary water mixed with later leaching water; the

geothermal waters in Xi'an depression and the western Xianyang-Liquan fault terrace are the

mixture of present- and paleo-leaching waters.

Key words: geothermal water; environmental isotope; sedimentary water; hydrogeochemistry;

salinity; sedimentary evolution history; Guanzhong Basin
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Fig.2 Plate Tectonics of Guanzhong Basin
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Fig. 4 Relationships Between Hydrogen and Oxygen Isotopes of Geothermal Waters from

Typical Sedimentary Basins at Home and Abroad
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Fig.5 Relationships Between Hydrogen and Oxygen Isotopes of Geothermal Waters
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Fig. 6 Relationships Between Hydrogen and Oxygen
Isotopes of Geothermal Waters with

Different Genetics
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Fig.7 Changes of Sulfide Isotope Composition for

Different Materials and Environments
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RRIEREES KT 0CSOVHER L REEE /N T R LR 2
UC AR #id 10 ka 12.27~24.025 ka 26.29 ka 29. 983 ka
rNa/rCl i /NF0.85 K+ 0.85 250. 85 /NF0.85
o(CL™) /o(Br ) H KT 293 22.54~185. 81 254. 46 424. 66
rBr/rI {4 /NF 1300 1.1~2.4 5.9 3.35
K43 [ 0.3~5.20 g+ L7! 1.30~8.27 g+ L7} 3.42~33.56 g+ L}
T ik TR R WAR 5 g L7 0.35~4.16 g+ L1 4.4~8.6 g+ L} 4.4~33.54 g+ L1
Bl AHVTRK R 3~14 g« L1
CH, 5 H.S &2z M HEL CH,  H.S KT 10.582% KT 10.582% KT 10.582%
pH 1 KF7 7.2~8.3 7.4~8.9 7.1~8.7
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