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[Objective] There are two reasons for the formation of surface thermal anomaly: abnormal heat source and abnormal heat transfer
mode. The coexistence of "Thick Crust" and "Hot Crust" is the biggest difference between the high temperature geothermal system
on the Xizang Plateau and the common convergent plate margin geothermal system.Partial melting (Hotsource) is an abnormal heat
source in the "HotCrust ", and fracture system (Structure) is a convective heat transfer channel in the "Thick Crust ". Clearly
depicting the spatial relationship between the two and exploring the structural—thermal coupling model of heat generation may be an
important approach to improving the characteristic heat generation theory of the Xizang Plateau under the coexistence of a "Thick
crust" and a "Hot crust". [Methods] This study takes the Rujiao Boiling Spring in Saga County as an example, and uses
magnetotelluric sounding and audio magnetotelluric sounding. [Results] To explore the spatial relationship between the fault system
and partial melting; we combined with previous studies on geophysics, geochemistry and fluid dynamics, established Rujiao boiling
spring structure—thermal couplingthermal model; and set up two production wells with the intersection of the fault system as the
target. [Conclusion] The Rujiao tectonic—thermal coupled model of heat generation has universal applicability, which is of great
significance for improving the formation theory of characteristic heat in the Xizang Plateau and enhancing the success rate of

geothermal exploration.

Key words: construct— thermal coupled model; Rujiao boiling spring; geothermal mechanism; geothermal exploration practice;
geothermal survey engineering; Tibet Plateau

Highlights: (1) Through comprehensive analysis, it is proposed that the coupling thermal model of fault system and partial melting
is an effective way to explain the genesis of high—temperature geothermal system in Xizang Plateau under the co— existence of
"Thick crust" and "Hot crust". (2) The structure— thermal spatial relation of Rujiao high— temperature geothermal system is
constructed by multi—scale geophysics, and the structure—thermal coupling model of Rujiao high—temperature geothermal system is
explored through multidisciplinary integration.

About the first author: GUO Jing, male, born in 1985, master, senior engineer, engaged in geophysical exploration of metallic
minerals and geothermal; E-mail: 313756811(@qq.com.

About the corresponding author: TANG Fawei, male, born in 1979, senior engineer, engaged in geochemical exploration of
mineral resources; E—mail: 37205958@qq.com.

Fund support: Supported by the applied basic research project of Sichuan Science and Technology Program (N0.2019YJ0269); the
project of China Geological Survey (No.DD20190033) and the project of Xizang Natural Resources Department
(N0.54000021210200001054).

GEURAG 8 | 1] AN I BRI T Y A5 ) AL, 13 ] PG
MoK B ) S RO AF

PRI 60 i g i M AR AT ATL AR, 2 A 4 o
J17 5 g R (R B ST HR A o e D e i A

1 5 5

H HRE S — Fh RS R T AR Y3 TS BE VR (TR SC R
,2013) ., BEE WIBWE Bk b AT XU H bR £

 FEAT B R 25 R R kR ARk e TR A A 1T
(Wang et al., 2021a), 1 [E TR K FH , L8
PR L (235 45, 2007) R TT & (308 Fn 2
K, 2022) 72 L RE R (i SCRESE, 2013) L T34
FIF & FIH (Zhang et al., 2022) %5 22 5 JF A6 1Y BL 4
B HMEEA £ 8RR, FrBl R /U
R A AR R DU R ) & R A o 2 B ik
(2% ,2007) . {HH /I PLE 5K 2518
MW Ji5 , PUss b I & F i e 2218 (BB R R T 2,
2010), YT PU3HE 800 MW [ % H ik 1 (£ 4352 R
BT, 1999) , LUK NI A ik A v s B AY s B4

ARG ALK AT AR Z I ARG R A 1
T 37 SR A A ALY, A 38 9 e D e U
Hu AR R G R BT 5 (D) R 5 e 7 ak
FEULEAREE,1990) , 2 7 = Ji e b PR 4 5 —
L BRI AR G I R E R (2) P T e
Iz A7 AE 5 43 5 Bl (Brown et al., 1996; Nelson et
al., 1996; Wei et al., 2001) , J& “#F" AY “ U " (224
17 ,2002) , (3) FASR 7™ 4% 52 iy S440) 3if 42 ) (ke w4
45 2018),

b AR H BTE R R TE AT 6 T« SR
PR K55 B %L 38 5 3 (Egbert et al., 2021) , “

http://geochina.cgs.gov.cn H1[EHLET, 2023, 50(6)



%504 ol

SRR : T IR A A o T M R AR G i PR £ PV 1623

Gl L B S I AR SR NS [ (B Ao 5 | B 7
PRI R o FRATFE T MR A s A1 7 B
TR TR AL 3 Ty AR . SEPr b, 4
T B 75% 1) w5y i b 2 R e R Ge A T IR 244 i A
[X (Curewitz and Karson, 1997) . Wit 2 F &
TR G T2 AT, Hotl = 8 i 30 T
TRIP P AR ) 1 a2 7% (S A = b, 2021) , LA
X kA7 A% 3% (Bibby et al.,1995) o o5 /&
Wi, FHEE TR, Wi R B8 ) s S, X T
el R R ST R R B 22 (Egbert et al., 2021)

BB 2, ) B BT 2 R 90 ol A5 TR 1Y) A 5 3
“JEST” FEHLRIE B A R A A R
TR T 78 e I o Y PR TR ML Y DG AR B
AR AT AR URAE ST LA A v TR b A R S R ] 3
T TRl L T R R T L T, R0 DR 4 R 8 5 R
AR 23 (8] OC 2R 0T 1 - & s, TRk
P RIS, 8 T M P A S0

2 M RAHb T S

2.1 EEesRFEMELT =

T e S TR B BTV SR M % A P, (o]
SEAE L 2017) A A I Bl A e RORAS F H BA
MR 664 Ak (157 5 45, 2006 ) , g T 3
7R 574k CRREEESE, 20185 (& 1) . HIAACRRIZ 4%,
FLHG 7K IR HE ] S e T SR 55, SRR KA
s R H (A55,1978)
2.1.1 R

B[ — BTV el i Al 88 2 1l 9 i it L e
(Beck et al., 1995; Searle et al., 1999 iz 3 f &% |
2006; VF A 345, 20065 Zhao et al., 2021) , FH Hiu b f£
FRONT BB AR M e R i A R e i PO A (b A
85,1990) 0 H 1981 4F Hrik 3 AR 2 /T —38 L
DX JE K L R T , 25 INDEPTH X #8100 75 i
o R AR A H) , e B T M oe A AR IR R
(Brown et al., 1996; Nelson et al., 1996; Wei et al.,
2001) , — f% I R 2 3B 40 15 il A (Beaumont et al.,
2001) m% & 7K % /& (Makovsky and Klemperer,
1999) I AR 328 ey 5 A Js e 14 950 3 J A VR 32
PR b 45 240, AT BUE AU ) % “ Channel
flow” #2 ={ (Beaumont et al., 2001, 2004 ; Jamieson et
al., 2004,2006) , AEFF B & S HHEE 1 fe b Ak 2

M AR BT B R (BKEVTAE, 2013) , U8 ARG =5
SARATRE R T Mo a2 o 0 XA
RN He [ R ATS ISR B HBER LA R IE A 58 36
B A = AR M O REFR R 5 IR, T REA
SR Ry AR A o m 2 A A TR
(ZHRT A, 2005) o dH T = R AE L F R (A | b
BEEE A A SEHERT , HhFE B 15 km AR B2 7T 35
650°C , ik B T 1B A i< 5 19 45 Fl 3R 8 (g SO 4%
2001), HARNBREMIRIE [ 58 S HERRAGE & A &
IR, (ERR S H At S5 P 52 DR , o0 A
P ATBEPER K o F A3 A AT B2 7 78K o S — o
IRAFAE IR (2R3, 2002; ZERTE45,2005) .
2.1.2 iRARR R

VO b ROK A SRR Z R AE AL T R K
LR BRI, T I K AR M AOK ) 32 AN R TR (E
B 2017) o A B R A0 A5 W= /\ - i 34
IR R RS VR T T R LA A AR R AR B (B
FAF,2002) o VEIE SR AR L HOK TR 2w
il (Tong and Zhang, 1981 ; [ o i %5, 1981; T -4
FURFIR, 19815 KR 4R-F-45 , 1983 ; = AFIHF155 , 1984) , B
& MR 2R 43 B d AR 1) & J# (Spivack and Edmond,
1986; Aggarwal et al., 2003; 5 331 %5 , 2008), I 4F
Ol A VY R KR B v R FE T AR (B B
45 2008,2012; XIHAZE,2018) 40 7 i iy PV IX Rk
J"B-B IR A KRR AR ER A FIE B 1)
IR RV R I KB Y R UR (B A A AT
2014) . L, RAK R PR UK 1 RN G R
U, TRV A I S b 2 v /K R I o
2.1.3 AARiE A58 iE

IR TS Bl U A AT V48 A R 2R T
B AR IRl AR R L ) R e R AL R 40 A
DX 35RO b 158 BH 2R P [ B g A 1) o 2R I 4 7 A 45
il 2 7 e ) M A AT (IR AE,2018) . RE
B R 22 T AN (R 1 W 54 1) 28 300 7 (254
T ,2002) , MBI RS - 0 B A 5 T4 22 W
PPl DRI, TR IR IZ A A AR VS L A B
Wi 248 (& 1), T R H AR AT R B9 A Al
2.2 WNFRid R M FRAFAE

VR 5% 1L 200 A s SR M A R e o A
TEAGM X ICA A (B 1) BE AN £ £ 24 40 km,
B SR 2 T AL AR 10 S5 A0 VG 1) I 284 1) 5 YR A ([

http://geochina.cgs.gov.cn FE LT, 2023, 50(6)



1624 th [

2023 4F

Thrust fault

\

fault X
Hot spring

i JeE l 2

S g
Stretching ROIER
fault Leucogranite \z\
AR A
Cenozoic basion

85

250 N
N~
80o E 250 N

95%H

P17 o D R R 3 D et BA SR A 1T P IR P i sk Y452, 2007 )
Fig.1 Geotectonics and distribution diagram of high—temperature hot springs on the Xizang Plateau (base map after Zhang Jinjiang
et al., 2007)
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Fig.2 Geological sketch of Rujiao boiling spring, Saga County,
Xizang (after geothermal Team of Xizang Geological Survey
Bureau, 20219)
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Fig.3 Characterization of fluid migration channels in Rujiao geothermal system by multi—scale magnetotelluric exploration
a—Jilong—Cuoqin magnetotelluric sounding profile (after Wei Wenbo et al., 2009); b—Near S—N magnetotelluric sounding profile of Rujiao

geothermal system; c—SN1 near S—N audio magnetotelluric sounding profile of Rujiao geothermal system; d—Near W—E audio magnetotelluric
sounding profile EW2 of Rujiao Geothermal system; e—Near W—E audio magnetotelluric sounding profile EW8 of Rujiao Geothermal system;
f—The relative position map ofthe audio magnetotelluric sounding profile and thefault plane in the Rujiao geothermal system
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variation during fracture "pumping"
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