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Dexi Geothermal Field, Baiyu County
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REAR A7 M 7 1R /K BH 25+ 28 4 il 72, 2 CAL- 1T F
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(:—tt6) (Zhang Yunhui et al. , 2021), TEAR R ST
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Si0,—H,0 %4 (Holland, 1966) , %21 T 100°C H
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A KA B 100 COP-firdk (S54k) B, 7 F F
RS =K M = B 5 e A & =K 200
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HET#RMAY Na Fl K*( Zhang Xialin et al. , 2023) .
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Fig. 4 The relationship between the major ions of geothermal water in Dexi Geothermal Field, Baiyu County

4.2.1 KRR

Ho R K Y SRR 2 R AE AT L E T 2K A
HINE R IR AR T K 5 R 3R oK Z 18] Y
KR (KM, 1988; ZEE4E 2018) , Craig(1961)
A ER KK (GMWL) #2456 R X 6D =
86" 0+10, MR XL F 11 PG 3 X, P e 356 FH 4 kR
AR K 2 RN T DY RS XA KRR £k (CMWL)
8D=8.416"0+16. 72(Kong Yanlong et al. , 2019) ¥
Wrih oK b2 R IR, AR 5 s, T8 P A AROK
BT RAREK LRI, 2 W A8 PG A M Pk 322 g ok
SRR . 53 Ah  TE VA RO AR b AR 1 DR
Wi /K e i) A MR D 7 , 3 7T BE 2 1l T FAOKTE 5 P4
Wb kA T K—4A M EAE H 2L (Zhang Baojian
et al. , 2019b)
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T R R A 6D, o >4 M R SR 7K F 41 40
HUAIF 5 DX 300 11 £ PG 840 22, B /KA 1 8D {HL, Ry -
126. 6%0( H A SCEE | 2021) 3 h Ky 24 Hb ST 24 M 0 25
2 BOEYI{E 3500 m, gradD ARFFEIX 7K 8D B
FEARALHIBS FEAE , Yu Jinsheng et al. (1984 ) i1 X} 5+
] — 5 PR— DU ) 1 — U5 — £k 1 7K R R BT, £
TF VG R IX ) 8D B AR AR Ak BB B (E A

H = h+
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Fig. 5 8D—8"0 relationship diagram of geothermal

water in Dexi Geothermal Field, Baiyu County

~2. 6%0/100 m,

LA S EARAS 7 A BOK RN = AR
2 TEVGR HOK AR R RN 4073 ~ 4162 m,, 4
B 204 1l ) b B b 50 FIAR S REAE L R HROK R 45 8 22 1
EXF R, HHE 00 4 G A bt B U5 265 ok Y 2 B2 1
PO 2R 30 A v L BV T & VM ), i Ak 1 I A 2
U R IA IR VK K RN
4.2.3 IEXRE

KA -2 [l o7 28 4R 5 8 A7 AE 25 IE A
KRR, R MR BEERN ( Yapp and Crayton, 1982)
DR ot ] ) FH R A R K v 8D FR 3R B8 2000 A A 4 IX
IR

EERRA K 8D 5 M4 Z R
MR (B ASCEE, 2021) .

8D = 5.6t-100 (8)

H ] L X0 R R K SD (B 14 TR 35k 18— Jgt T
TR (THEE, 1997) .

8D = 31-92 (9)

THRZE RN 2 FoR A X B N A, X
AT AR PG A KR A = (3 3300 m) , P&
SEfm 0, R AR RS S s, FRATH
HAPSS(EAE AN IR, DA L 78 G AT b B K B b
WIKIREX AN -12 ~ —12.5C , %548 R A KF
KNG IS5
4.3 FEEFES T
4.3.1 MERETE

Pl b B BE 11T, 75 56 Na—K—Mg —ff

FR2NEEEED D SEEM P KEERME
MXBIEMAMAXERRIERBETEER

Table 2 Hydroxyl isotope test data and recharge
zone elevation and recharge zone temperature

calculations of the samples from the Dexi

Geothermal Field, Baiyu County, western
Sichuan
B OD | 8%0 x| HAKRE(T) | EaE
B v-SMOW, %o [(R7,m)| (st8) | (o) | E(C)
7K1 |-142.6| -18.5 4115 -7.6 -16.9 -12.2
ZK2 |-143.8| -18.5 4162 -7.8 -17.3 -12.5
7ZK3 |-141.5| -18.4 4073 -7.4 -16.5 -12.0

L e ok ] W 1 B K 1) 7K —28 B R 2 ( Giggenbach,
1988; Wang Ying et al. , 2023) . & 6a Rk EE
i LT AR IR X, PRI, TR R P PG A AR OK R
it A IS BIK—E RS B TR R T 5 S R
FH A AR e PGR BT
4.3.1.1 S UREBRIEET

POK T Si0, WX B i 28 Ak B o R A, i
JE OB R MR ZR e Iz g T ) 2 S iR )
BRI (2 L5, 2021) . RIVRE N HFAEZ M
SEACEED W, iAo B8 T AR S, TR
YL S Si0, 76K WP B9 i FE AN TA], 728 Sio,
M BRI FETH IS 75 AR 4 55 B P 2R 0 A5 1 e 1 3
Wi, ZERCAIH PHREEQC AT A B Mt Al
T840 ( Saturation Index, Bl SI) 3 3 B A 38 1) — & 1k
AR BE T (Wang Ying et al. , 2023), ¥ 6b .
IRFEPUA HAK i A B AS AL T AR RIR A i
TG 46 A7 B i ARGl 2 T, X B 2256 2 S R
(Fournier, 1977) .

Tz

t 1309
o= 273.15 10
= . (10)

= —-273.15 (11)

mg/L,
THEZE RN 3 Frn , ARG A bR oK ) B i T B Y
ik 83.9 ~ 89.6%C
4.3.1.2 B YFEEN
TEHAR G D 0™ Y — IR B4k 27 2 0 5
TRIA— A2 A A PR Y B 2B, A AT DA R X A
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Fig. 6 Na—K-—Mg diagram and mineral saturation index plots of geothermal water in Dexi Geothermal Field, Baiyu County

R3NAAEED D SEFEF MK
HARRE (C)HEER
Table 3 Calculation results of thermal reservoir
temperature (°C) for the Dexi Geothermal Field,

Baiyu County, western Sichuan

e % A (HIE EZR]
(REFRBR) | BRAEFBIR) | P
ZK1-F 86.9 89.6 75 ~ 100
ZK1-K 88.7 91.2 N
ZK2-F 83.9 87.0 75 ~ 100
ZK2-K 86.9 89.6 -
ZK3-F 83.9 87.0 75 ~ 100
7K3-K 85. 1 88. 1 -

fifg Yk B 3 [l 2E 47 i — 25 29 3 ( Pang Zhonghe and
Reed, 1998; Yi Lei et al. , 2021), Hi T Al 7 4
AR R A L XE LA 2, AR SR FixAl 35000
AL B B R s | T IS XK PR
% (Pang Zhonghe and Reed, 1998) . AN KA 57 1 HL
ZK1-F ZK2-F il ZK3-F SEAF 18 MR8 i it o v
AT Wk, SR )5 SR Fl SOLVEQ-XPT 4%} 24
VI T A 8 B AT T3 . IR AL 9 T R
0.05 mg/L, IR B KN 25C, IR FE R 25
~ 200°C , ISR TP % CO, B (Yi Lei
et al., 2021) , FEHE IR IIAH R BG HCO, A HT (4%
Yoz 3k, BORE [R] A B JR £5) B b HOoK DA

0. 01 mol/L Sy KA INAH A EE /R B i HCO, F1 HT,
35N 0. 1 mol/L ) HCO, F1 H* BEAT — 4 fLfik
BIERF, LT I A 3 0™ 9 15 20k 8L, ZK1-F
ZK2-F \ZK3-F $OK B S IX [0 37 75 ~ 100°C Z
] (1 7) , SEG IR BT TS R A, Rt
ATTA Ry 18 TG R M HR K ) BfE IR B L O 75 ~
89.6°C ,
4.3.2 BERRERE

HI SBT3, X IHOK R R SREAKCR IR, AB4h
B IG GEAIMPISIE R, 1T oK AR B2 iyt
A AT DL FRAG B UK BRI R . MK 7K 3¢
HBER AL A RFAE A3 AT 1T 0, B S0TM) M B 2 AR K
N BANA 5 G URAE 0 R OB R G 45 T2 B
Hb T RAOK Y U BE AR A TRAE P 38 I b P IR 3R
IS, AT AR 5 b P R Ao B T 53 TR L HAOK 47
R (FHAF, 2023)

byt
H= +H,
K

Ao o AFIBEIRLEE , S0 °C s K Ay b PRI JRLBR B2 B
5C/100 m( A5, 2021) 3T, NP0, B
T BARE SR 12, 3C  H,y W AE IR R BUH 3
R YR 30 my, JHEAE H B VG A Ok Y
PEATREENLE N 1284 ~ 1576 m,
4.4 BIMKMBESW

ARG T ELAE VG A Iy 2L 0 R R 53 A 4 e s
] A B 2 SRERINZL , 43 54 LINEL Al LINE2 Il

(12)
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LINE1 F1 LINE2 B9 Jsz 1 BRI, B8 B 3420 650
m , FF7E S R A LAl AT AR (R 8)

WA 8a 7R, 1~9 5 13~16 Sl 5 M i FHLZ
HEMR DL =& RORER A R & M T HCA Ftlcs
AR LR BREAL, &K, 9~135 16
~20 523 ~ 24 SN R PR R PLEE VU R s B A 5
UREBAARBH S5 7, I o — & Rk, B A
Wrd (i HALR B B v, AR K DX,
AR ARHE] TR B3 AR RH S 0 T S A8 VS R AR 5 K
TS [r] Hb 2 17 R A3

LINE2 5 LINE1 APA7I04k RFEECIN W 450
LR AE AH X N LR A R ) St < IR | AR R e BEL AR
BE” Z0 A ERAE  LINE2 5 LINEL 095 K2 —%, BA
HiEPE, WK 8b AR, 8 ~ 12 S i AR R B
KEA LR TR, 2R 20 m, NN =& R
ki, LB R B REAR, Sk 1~6 S s R
PR 3200 m LLR) (12~ 14 5300 55 22 &) 4 45 BH.
SR RN . RARIR A, BT AR AR
LB PR L T, A E KA, Ho 12~ 14 S04
22 1] DAY b % 1) RS B 30 9 P BH S AR AT T B
A B R L5 /K 5 ) R ) R A aE , R,
FATANFEFETGAT B 1 70] A< 00 A T 45 R G ey
e POK & AR R I B A
4.5 MERXESER

i LAl BT K — A E SRR R R
VAT E FNAG I TR B S5 R A0 X 72 P A b bl PR 264 740
BT, e G s P 5 ) T A 3 S PR (0 G2 B

EL b S A ) EL A BH 1 22 5, O R A [l v
Pt P P IR B 7 18 A R R T Y A TR R
FOKBER =B R LGNS PHRARIRE A SIS A
JEAETK, M JZ AT I I 32 B R R AR
S BRI S  SRAE . BF5E X AL 2% 5 i
R U3 RUR A RS2 P A T S e
< [l ks il FLA 3 6 S5 EL L 2% T 5 ] A Y ik PR
B EE —RIVAHRBE LR | R R
ETHCA WA ENEEIERRKZ, fEiE Bl f
Hh 32 PO AN U A 30 o BT 2L LI, T 2L N R B — &
G UR T SRk e 1 AR T AR R A B
REAE I It B 2 () A%k (]IS T 228955 (3 )22 7 A=
— R DN B Bl I A R ECA R i, 3
Bk &, JUH i S W 2 MRy . AR 4B
FLI 55 W 4 2Bk Ay 1 #A0K 32 B 1 L Bl 3 (B
/DB 2020)
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S FEAKRIVK S Bk 8 1 R B B, 424 i )
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Genesis analysis of the geothermal water in Dexi Geothermal Field,
Baiyu County, western Sichuan

——methods from hydrogeochemical and geophysical exploration

LIU Xiang" , LU Guosen® , LUO Zhihong" , JIA Zhiquan" , ZHANG Yunhui® ,
ZHAO Pengtao” , WANG Si”’
1) The 3rd Geological Brigade of Sichuan, Chengdu, 611700;
2) Faculty of Geosciences and Engineering, Southwest Jiaotong University, Chengdu, 611756;
3) College of Engineering, Tibet University, Lhasa, 850000

Objectives: In order to reveal the genesis mechanism of geothermal water in Dexi Geothermal Field.

Methods; This study used techniques including hydrochemistry, isotopes, geothermometers, and audio
magnetotelluric to analyze the genesis mechanism of geothermal water based on the hydrochemical data of groups 6
and nearly groups 12 of the geothermal water in Dexi Geothermal Field.

Results: Results show that the geothermal water in Dexi Geothermal Field is of the karst type, with the
primary heat sources being fault friction heating and geothermal gradients. At 4073 ~4162 metres above the eastern
high mountain, atmospheric precipitation and ice and snow melting water serve as its sources of recharging. The
primary hydrochemical processes are the dissolution of carbonate minerals and cation exchange, which are very
different from the hydrochemical characteristics of the surrounding geothermal water. The hydrochemical type is
mostly HCO,—Na" - Ca’* type. Controlled by the Zamagang Syncline and the Dexi Village Fault, the geothermal
water in Dexi Geothermal Field is situated on the southwest wing of the Zamagang Syncline. The migration of
underground geothermal water is facilitated by karst fractures, dissolution holes, and two sets of impermeable strata
primarily made of slate and phyllite. The circulation depth of this water is around 1284 ~ 1576 metres. The Dexi
Village thrust fault on the west side blocks the geothermal water during the migration process. The water is then
transmitted upward along the faults and structural fracture zones, such as tension and brittleness, and is enriched in
the karst fracture layer between carbonate and Clastic rocks. This results in the formation of a thermal reservoir,
which has a temperature range of about 75.0~89. 6°C.

Conclusions; This study may offer a crucial support for the development and utilization of geothermal
resources in Baiyu County.

Keywords: Dexi Geothermal Field; water—rock interactions; hydrogen—oxygen isotopes; audio
magnetotelluric method ; genesis mode
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