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Abstract: In order to further study the occurrence state and origin of geothermal resources in Guide basin, the hydrochemistry,
hydrogen and oxygen isotope data from the study area are collected to analyze the geochemical properties and evolution of geo-
thermal water and to calculate the geothermal reservoir temperature of high-temperature field. Hydrochemistry analysis of geo-
thermal fluids show that the high-temperature thermal water is mainly of SO, * CI-Na type, and the low-temperature thermal
water is mainly of SO,-Na,SO, « HCO;-Na. There is a positive correlation between Li, F, Sr, As and Cl in Zhacangsi thermal
field, which indicates the possible same origin, and the positive correlation between SiO, and CI confirms the deep hot source of
geothermal resources. The 8D values range from—59%, to —87%0. the 6'® O values range from —8.6%; to 12.2%,, and they are
all distributed near the local meteoric water line, which suggests the thermal water in study area is recharged from the atmos-
pheric precipitation mainly. The temperature and depths of geothermal reservoir of Zhacangsi thermal field are calculated using
reasonable geothermometers. The Na-K-Mg equilibrium diagram reflects that the cold water mixing action occurred in Zhacang-
si thermal field during the hot water rising process, the cold water mix proportions and the geothermal reservoir temperature
before the cold water mixed are obtained using Si-enthalpy model. The geothermal reservoir temperature of Zhacangsi thermal
field is about 133 ‘C calculated by multi mineral balance method and geothermometers, which is close to the shallow reservoir
temperature, the depth of the thermal cycle is about 1 800 m; while the geothermal reservoir average temperature of Zhacangsi
geothermal field is 222 °C before the cold water mixed and the cold water in geothermal fluid mixed with 60% —68% analyzed

by Si-enthalpy model, which is close to the deep geothermal reservoir temperature, the depth of the thermal cycle is about
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3200 m. It is concluded that there are two geothermal reservoirs in Zhacangsi thermal field within the depth of 4 000 m This pa-

per can facilitate further study of genetical mechanism of the high-temperature geothermal systems and provide guidance for ex-

ploration and drilling in the area.

Key words: hydrochemical type; hydrgen-oxygen isotope analysis; temperature of heat reservoir; Si-enthalpy model; geochemistry.
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Fournier 1 Truesdell #J2 f ¥ ~ fk — K& PR &0 72
(Rybach and Muffler,1986) :
S.x +S,(1—x)=S._,
Si0,. + Si0,, (1 — 2) =Si0,, ,

2 S SiO. 430 A I L R ¥R K 1 KS (T/ @) Fl Si0,
B (mg/L) 5 Sy S0, 43 5l i FOK 9185 (J/g) Al
SiO, ¥R & & (mg/L) 3 S, SiO, 43 51 8 R K 1) &
KT/ M SIO, & (mg/L) s J2 i N R KIR G
Fo 9 A YT 50 3 BB v SR 6 T 4L SR I 2R
GDA36, Huk i & 10 °C . SiO, & #10.72 mg/L.
100 “C LAF A A FIK K8 55 T 7K (19 48 IS 24, 100 “C LA
B R SRRSO R AT AN 2 A .

MK 8a H1 AT WL GDA32,.GDA34,GDA37 ¥
AR A HEB 4351 64 % ,60% .68 % . 1R A Hi UK iR
JE R 210 °C 220 ‘C 235 C. /& 8b Hu] Il GDA32,
GDA34 .GDA37 ¥ /K A4S (53 510°h 900 ) /g,
960J/g.1030]/g, il it A 3R (GB11615-89 b # il £
FRAE o 0 28 VR 3R AT X Ry A B KO BE 43 0 R
212 °C.225°C 237 °C, Hil T K] 8a 15t A 45 S HEA
—H BRI R AR SIREN R
Mg 1y Si0, & & — K5 EUg 7 ik B R iy 2 I

D
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Fig.8 The Si-enthalpy model of zhacangsi
a Y8 TR IR A BT RAA R BE J v K TR L 8] 5 b Ak — e A 78

F2 PHAKEBEEBUESO, SEZHENXER
Table 2 The relationship between the temperature of hot

water, enthalpy and SiO,

WECC) /g pSi02 (mg/L) |[HREECC) %5 /g) pSi0: (mg/L)
50 50.0 13.5 200 203.6 265.0
75 75.0 26.6 225 230.9 365.0
100 100.1 48.0 250 259.2 486.0
125 125.1 80.0 275 289.0 614.0
150 151.0 125.0 300 321.0 692.0
175 177.0 185.0 - - —

TSP R B B A (R (Ot 3R PR T 5, 1985).

rb [ b R A )R T 2013 4EFEFL O SF A gE AT
TRE I A TR IF#AT 7RI ZR1 LI B 45
A FLAG AL B 4R WL 9. i 1B 9 T RLE
ZR1 fL 1 800 m Kb FE 29K 136 °C, 5 F FH 4 ht
FrRoh 58 0 B0 R B AR — B ZR1 AL 3 000 m Ab iR
JEZYSh 150 °C, KT o AR AR 11530 i 20 U5 B (H 2
N T AR R A 43 A 1) R R
43 MEABARETE

FLAS S T 4 1 [ e DX A I S R 24 A
(BIR S, 2013) . KABEKAB L RIEA TR G LT
2 Ml TR S SR I HROK TR B 2 A AR R

0 J
800 1200 0 400 800 1200
I/ g)
W FECC)
\50 100 136 150 200
—
500 |
1000 -
~ 1500
) : :
" 1800 m
¥ 2000 F :
2500 F
3000 :3000 m
3500

Ko FLaSE#m ZR1 LI IR 4
Fig.9 Geotemperature curves of ZR1 in Zhacangsi ther-

mal field

Fe k14 (Sorey and Colvard, 1997 ; Sanchez Navarro
et al.,2004). 1 FAIKR BE o bR 7K 08 PR TR B T
b KA B TR FE R K BRI A HlL TR FOK Y A
PR A RIS, 2005)

Ly — L,
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K H R IRIRE (m) s, R OK G 5w IR
JECC) B 236 °C 5z, R fHE A RLE CCY 5 h Ry fHE iR
HEEERE (m) 5 1 oA b AR TR 3

B 2 R R T VR N 10 mL IR 7.1 °CL Bt
2 b PN MR 3 R B M ARG 4B R UL AE B A T
3 AL T QR FLIE 969 m, fLIEIREE 70 °C ;DRI
FLIE 1455 m, FLIE IR BE 87 °C3R2 LI 1 709 m, fL
RS 97 °C , MR A% B2 i3k 0.060~0.070 °C/m, J&
TE B RS BE Y 2 A% (B @Bk AE, 2013) L F A H
T B 2 TG S 1Ly DX, R — A b B B AR R
HiF F 4 X, S 0.098 °C/m (5 ik 25, 2009). 2013
A LFESLG S A I T A ZR1 L, 1 800 m Ab
TEEE 38 136 °C L Ml 6 B2 0.076 °C/m; 1 800~
3000 m J2 B b U B B BRI F 0.012 °C/m. BN
SR 3 HE ) SR, T RE R 5 T M S 1 1 AR A
R AL B R PR O ¢, I A BB AR R UL 2 B e W Y
H IR BS BE 1 H 2 800 ~3 000 m )2 Bt SZ il iR FE A
139.0 °C EFH#] 151.3 °C, i B My 0.062 °C/m.
LR LA B AR BT T B BRI PR TR RE I Ml A R R
0.07 (HLYREBEE 7 °C /100 m) , A XS B AL
(2) PTG IR L Ry 3 280 m.
44 MBEEENHESRKIE

JEl /N A (2005) X FLAS =5 IR R AT TSR
NI ESFIE 1814 m A AAERE H133.4 °C, 54
SCHH M BR A 27 AR TR A A I B W) 5 i TR A
PEPEA AR E R (DZ40-85) Hh (1) b 5L J3E 1 58 I I
PABRE AR . T, =(H,—H)I+T,,T,. T, 5%
KIREE Hy FH, AR s T g 6 B 0.070/
m; T Hy 43 0 B /N 36 ) BiF 98 45 SR 133.4 °C
1814 m; H, B 4.3 5 i i H 58 A I8 PR R B 3 280 m.
AR T, 4 236 °C, 5 A SCRE — K5 855 40 BT 19 34
IR WG 25 LAy B 25 5% L 28 I\ S 7R SOF b Bk
A2 AR T A PG R E S B 2 A T X AR
TR AR A JZ R Rk — R AR AT L ) AR fi T S B
(R S BT 5 DX TR AR At 2 1 U B

PR 0 A (2010) 38 2o ) 5 74 237 il b 570 b A % )
Ko b R KAF S5 A 53 BT 5 48 HIZ DX AF A 10 44 5
(B Ry 240 ~ 420 m) , 350 b #0455 8 (CHE IR
1200~1 800 m) HI IR ¥ i F4 7 8 (MRl 2 700~
3400 m)3 it J2 B s J /N I A GE o g 5 LB SE A
HH #Ai B R TA 3% 3 HH7E 0~ 3 000 m I B 3 Bl Y
FEFE 2 DNAGEZ  IUE T 24 LR i s Hr s £
4.5 HWHMEBEREEAGEERRERSH

A1, 4.2 77 v p b R AR 2 TR AR Al A Y LA S AR

RAEAK
MR KNE

Jd

\, &
2 R K T
N \> ng

~—— PAN /é{ﬁ
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Fig. 10 The conceptual model of high-temperature geo-
thermal system in Zhacangsi
a R R JZ MK RIS RS 0 Na® [ Ca™" (HLSi0; 4 5b &
PR T B oK BT i R P g A R JR B AR A R Y
Na® .Ca*" \H,SiO; %

FH B iR BE 5 (1A 132 °C , p ik — KR BE 58 4 A 1) 45 2
HME o 222 °C, “H AR ZE BRI 0 O HL A = 4 A
K BT R R AR TV KR AL T BT HCPROK R
FURIRA TV K A A2 Br 3K 2L TR 45 7K Hp 114 42
B AR S Lo A T AR AR )Z BN B T a8 F
BT AT L AT R A A R AR T 5 B0 PR I
M 11 2 v S R S22 P R A TRLIEE (BT 100 5 Tl A A ek — %
BARLSF M A S5 SR B 1V AR AAE FH 152 ), 13311
At B2 S e 14 2 R I T A TRLE L DR e M) ] b R
P bR T B B 45 R A AR AR T ek — R B L 3 AT B 45
R AESEBRIR I Bl PR A v, AR AE 2 18 ) S8 B o I
JEE LG BRI (B D AER A9 B0 FC DI 55 b 2 AR B Y - 5
P S 2% R AR B2 2 10 T O TR A ) A i 23 A
SN A AR VBRI AL B IR TE 2 i 2 Al 2 —
R R (P 10) S B B I - I A A 2 AR T 2 Pofh
fiff L RE . PR AN BE AL B AL 8 00 318 B A DA B A B il
JEE B W — i, 45 G BT ST XA S s L BT b A1 O
iz 2 AP M IR R ok 25 1A

(1) 38 8 43 B 5t P A b 31 A3 AKRE i 17K £k



1732 HERBLY:  http://www.earth-science.net %41 B

20 B A5 5 7 2 L £ = i TR A MR oK
KA 3k SO, « C1-Na HI, 75 Hy Py 351K iR
PR IR A 2 FE A A S B 2% EE Sl SO,-Na, SO,
« HCO,-Na B $JL & S $ M b N ok Lit JF
Sr*" (AsT 5 ClU AFTEAR I 1 IEAH CHME , BoR T AH W)
f89 ) T K R 43 AT A Sk G B R TR A TR S AR UR
Si0,* 5 Cl ke M EAH SC Ve — LIk 74L& 5F
Hi PR VRS IR L S R HOK R LT ST
ClHMFE M FERIE . M F.Si0," (As*" 5 Cl
(YRR M B 22 AR B 5 CL S TR B9 49 J5i ok .

()X LT #K 6D, 6" O {78 1k 1 Bl A K
I AR AR 7K 2 B 3T, 36 D b BAOK B 45 R T
FE R RAREK.

GO A P28 M BR fL R bR T3 T L& =F 4 H
(BT RE £9°0 133 °C 5 B 1) 2 AIF 5 X v 4 38 44
it )2 IO R E L PAIIE PR T 24 9 1 800 ms ) I ik — 4%
B A3B T i #A i AR I AR A Y2 JK TR A LG 1
60 %~ 680 - ¥ K IR AT HASE IR B 29K 222 °C . X
e 114 2 BT 5 DX U AR A 2 1 L B AT PR IR B 24 Oy
3200 m.

(OBRFERFR AT AR v, by 552 B b 5 2% 1 R i
O3 A B A 2V B LA B O A T 2 e S AR 2
DL b S I 000 30 3 1 25 1K FH R Ak 2 O 1 iE
o AR I B2 AL I S B L L ) I B R S T A
FAfi I BE Y M — A o, L 45 5 W 91X S B Ml BT
PE B L 32 T 22l i AR AR R 25 A TN
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