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Abstract: The research on the origin of deep geothermal water in Guanzhong Basin has a great significance for promoting the sus-
tainable development and utilization of geothermal water. Deep geothermal water, which is circulating geothermal water, is inti-
mately related to modern circulating water in most regions of China, About this phenomenon, experts both in China and abroad
have different opinions concerning the main factors for the enrichment of the 8O in the deep geothermal water in Guanzhong Ba-
sin. In this paper, the authors combined tectonic evolution and isotope geochemistry approaches to explore the main factors for the
enrichment of 8"O in different deep tectonic units in Guanzhong Basin. The results show the factors are diverse, because of the dif-
ference of thermal storage circumstance exploitation level, and the main factor is the water—rock interaction under relatively closed
geothermal reservoir condition. The underground water evaporation experiments show that, before the geothermal water as the
source pours into the geothermal reservoir, there usually occurs some degrees of evaporation. When the supplied water comes into
the geothermal reservoir, the enrichment of 8O has been affected by water—rock reaction, and the influence degree of water—rock
interaction in different tectonic units is in order of Gushi depression > the east of Xianli terrace > Xi’ an depression and the west
of Xianli terrace.
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Fig. 1 Location of Guanzhong Basin
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Fig. 2 Plate tectonic map of Guanzhong Basin



5637 4 5 2~3 M

HEGIE A 0 B U R R L T 30K O A AR N R AR 489

T FITE 5%0~30%0 2 ] o F2 2 A - (DA [A) A
e FIA [0 3N 5% 3 A 0 3 22 5 QIRURE S AT
St AT [l 67 28 I S 38, A At T N B R 3
JERE it PR A E R BE B3R 2 o SO SCAR 2 fd
SR, AR ORI s B 1Y
JRALIWT Y PE A KR ST B TS

3 SO EEMEHHE

K34t T 5 misc e 28 kA G IEE
F K5 SR FAL R 138 e/ G Rl st /8 . 58
XK EE 0 F KA KL T O, Bk 2 2% oK
TN FEEAE ABUEVERITS O B AR . K
4 J0) 38 7R H R A U A b b RO I RE 4 1
PO A JFUA U AOK 790 PG 77 b X SR e VBRI T M
X 2N 30 24 Wi 24 2 bt UK A FOK AR A5
FEARIR A A TE R IHT , R L 5 KA
K KA BEEATAT , B S EU IR R K 1 ¢ R 2%
Yl & H R 2 1 HOK A B K SRRk 2,
HoA8" 0 EER B 5 AU X o XF Uk, R P Ah2r 3 %)
2 e 2 T #OK S0 B A Y K A AN
I
3.1 KERRITO BEHIF

S XTESE DR GG B I A T Al
B R [A) SAABERIR () AT 55, 8 78 7K g 14 [
R
311 BE

TIFFE X 1 $AK S P 1 B (AR 5 SR 3G B, 4
RN T 70~156°CZ 8], TEHBIN RGP, i
KRB R T 60°CH T, 7K TRV 2 A8 0 i o 8 4 PR I

-20

|
L
(=]

|
~
(=]

8D/%o (VSMOW)
o o
(=) (=]

1
-
(=]

T -8 -7 -6 -5 -4
3%0/%0 (VSMOW)

P3[R 3R A e e v R AR [ 7 38 4 m iy ek

Fig. 3 The change of atmospheric precipitation isotope

composition in the process of isotopic exchange
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Fig. 4 The hydrogen and oxygen isotopes of geothermal water in China
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Fig. 15 The correlation between 8"*O—3D and temperature

in the evaporation process
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