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MHT TG — AT T AUE A KRR AR G
A i SR BT (LA W] BE A TR 3K RE — AN il 2 DY T
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KPR R G Z T st 8 K AR T A
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PR, H AT 0 SR B 3 IR B Al 1 o R
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KO TR G AR Bl (10 S5 R A 5 i EL L AT SR AR
B AR B B A AR P ) K R — R
T R K Ak 2 B TR A 2R D T M R AR O, X
T O SR R 1 (] A7 2R K 0 8 4N T R
(Lu Huanzhang et al. , 2004), B & &2, A
JUT AR ) 3 2 AR VBRI AR T B A IR R R B
3 B JE R A ok R 0 5 e AT 22 W AN T A R A
AL V8 A T S 2 P 18 R R ) i A B8 IR B e
TRAFTESR A K P A, JF A BE AR R S b
HH O A B R G N R I AR EL X T AU 9 b A K
BRAL 27 B A B SRR 1A T2 IR TE A BT )
b KA B TR Y X R 2 s R AR R AR TE
L BIH R R IR AR L AN REAE S M R R R I
LNIURAVE I i R~ D Q=R a7/ DI 3
e, BRI A R A LS AR 32 H A B R KR A 1Y)
I A 1Y B TT RE Y 1A BT Ui, Taylor et al.
(1983) 4k 4% 3 [ P4 ¥ Mt & I [A] 75 2000 a LA N 1Y 4F
BmsUa KPR REGERE T K IL#EE /K1l
RN R ds i v i SR A A ol R BRI R JE / il
R T SR AR B KL 0 R T T Y R
AR IR IR R TR TR B A v R A P Y
A 2 g I E) DA PR T S B/ S R
DUy L s s 4 PR S v T B G b s SR T ARk R
R R A B AR A 2 R B A T SR A h—— L
P PRI A R A SR AR B R R B A A
1717 AR DA HE Hh R s I X i 38 R 2 77 A R 0 5 e 1 ¢ A
BB AN AERBE S ok B KRS /K
LU g PR AT it o B AL A 1 oD R B s ok
HI& A R B A A (Taylor et al. » 1983), JFL A
MpEERAMT THEARMVRE S HERSSHDE
EEBEL S AT (Truesdell et al. , 1977) , X HEHE
TE 5 3% v AR B A i A 1 S Tm) 7 3% A i % . AT 1A
I 76 AR R B e Fo b i A A A
H 2 TERE H U A RN H R AR AR Z ] R 2 5] gy
PC o DT A R B A7 v S 7 18 A A A 27 0 [ o 3R 21
b 58 A AN TR TR A A SR A

TR B E A AT AT R FT 3 R — SE i E a K
LA E B MK G A A R0 TR] 4 D 1 0 T A
Taylor(1974) I\ w] & T [F] £ 2 - F 357 5 K il
JET 5 FEIOCE T YA A AR Y SR R R 2H
L I B AR A SRR AR B 8" O HA T 6%0~10%,
Z 1), 8D A F —80%0 ~ —50%, Z il s (HH JF iF £
WF 9% # (Stewart et al., 1975; Mizutani, 1978;
Hedenquist et al., 1991; 1992;
Bolognesi et al., 1993; Shevenell et al,, 1993;
Goff et al. , 2000) #J % B 2 3 it 1A i 2l i 3% 4 g
HBARABATE AR I, A0 B e Taylor (1974) [ 45
T 7o B D [ B R Taylor (1974) MR 58 %) 42 12 5 44
I A my oKk, AR A R b B R K. Taylor
(1992) W, 1A N ¥ Taylor (1974) ) fF if “ primary
magmatic water (J& 45 & 2% /K D” FR M “ residual
magmatic water(FEAR KA " BN AiE . 5 HAk
WFEANTE] , Goff et al. (2000) A FHHAIEHE AN 11 4
T KLy DX YL v T 28 PR il T A 0 T R IR
TR A TR Y 8" O R 0D M L (HIZ BF 5T (1 R A
T LA HA D X3 i XY v S PG R
ARG AR AR TE BT AL IR 0 TR 28 0%
I 7 LE AR B e 2 AR TE BT IR
78 b R 00 2ok A b BT 2 B B R KR S 1 R T A
XN s @ DA 3 X8 A 25 I A T AE IR K
RA 57 A 1 e 22 IRNE T 1R 31 B R LR
t b 3R 9T R B ) AR R A 0 R P R AR A A B
R WA ) GZ WS R AL 2R IRR BEK 2
pH fH A% KA AR K H Na K, Ca, Mg, Li %41 />
(1) 2 s ARG B2 B o BT AT IAH T R 46 31 B A
TEHL T JLT- 2K PR [R] Bl B by i & Ak A TRl R IR #% 5
© TEm AT AR B R A AL RTEE
g NN SV Y Nl ST D o S O N = A i K A
2T HT R 22 Y0 L AT DL 22— X R L TR S K
Ly DXCAT e 3 s 2 1 Ll s 17 1 8 O (R AR
ER AR 81 O (8 7 1 AT ) TR FY DX S AL 28R
W HEK ) SD-8" OZL Ak [l )3 J5 2 . MR 45 5 2% i A 1Y
PO HKRGH oD ., W . iZJr ik B AR H
TURHUA R APE R IA R GE . 70 IR S J AR A b
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D JE . T AR OK A R 22 BOK Al A
[ 28 48 bn (B0 4 0" O i) &2 8] T #4it /K -5 A0 B4R
FH R 58 2052 W) 38 3 b FAOK M R AL 27 BF 5 E T
R TR MR AL FRAE AR L R ME . S b A R G
I 1 R P AR AR JoT b 2 R b AU AR 4 B 1Y
Hb R VTN R VR R B R KD 5 A I AR
F14 30 22 D) B A 5 o X S SR A Rk Ak 2 A )
WO IO . XA ARSI 1 B NSRS
EANINEY T S SR S TR U 2 N A B R oS
Can CD sl R <F A7 R Can D) X2 3 3 4 7 Hib Bk
H 4 b B F 47 #E 38 (Gherardi et al. , 2002; Pang
Zhonghe, 2006; Dotsika et al. , 2009; Guo Qinghai et
al. , 2010),

4 g

52 37 N IR ZUR R ) L R G B A Y
AIF 5 3 SCRIIT A A A A6 » AR 38 o SR AR R
ARG LIk — BB Z TR T 18 A A 2
Wo J7 A SRR R AT D A R e g iR
O A M T B A s e SC B SRR R ) B
IR R Gl R SN, B RORE R S R AR 3d B
XU IR GE 7 A B R . A R e SRR R
IR GENLRE X R $3% a I e AL  R BL R i A2 B
SR EES ANPNITES i A O

MIE ML 7 V5 O o 2 AR UL il 3R R 48 1Y)
IO A A5 Bl A T R B DR BT B e s S (OB 1)
HME G 32 B b 52 P IR ) o AT BRI A 3R E I g R
(47 PN A0 6 Tl T RE A2 45 T 7 P9 iR B S 1 B0 5
DRI AR SR UG T 388 R R L S 0 AR o I A
PR R R G IR AR, o R 5
A AR T M AR G B A IR R Y T B R R
U B e B TBC BEOE TP A A - 3t 0 A (A
10l 5 S 9 G — PR M T A A A R )
R 1 3 % B A A CAH S M) 3 115 3 7 2 B8 5 20D .
TRV AR L BT T EL TR A R A R R A
bR R GE Y TE AR LR RS R R R G AR
IR AELAT ot 2 5 T Y ) 4 B TR

TERE 5 SRR FT R M 3R e AT Dy P I R 7
N IR ARIR T M AR R G 1 G B AR Y AR T L BT
FE A IR ) b IR A 2 2 R HET il PO B BT R
A T W A R L AR 2 AN R AR Y
SRR 3R A B RT3 A (2 L T SCRR
14 B A A€ J7 35 IR W I AS T O HAt 7Kk Ak =7 Fil ]
37 PR DU 24 R UL 23 AT R R0 B 4 B 18] 4 W E 7

2o BIVEE AN 35T R OK i i 2 R <y 2H 43 Cn CD
SRS AL ZR (A D) S ATS AT % 5 25 3 1A A il F oK A
Fb A8 AT HE T 5 A m R RAOK A S A 7K SO BR 12
FRAE » HI T — > B L S R R IR £h o i s A R Gt 02
IR KRR R 3R R 48 (Guo Qinghai, 2020), fH
R Ty R T HE SR A R A AR A b AAOK b L A B ) AT
SE M AR HE— 20 PP A 3 S8 Ty R B T T A R S
H AR ALy BAK R B — P GBS LD AR 2 21 70 2
ok B (A 2 KBk B & K AR 5Tk .
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Abstract

Geothermal systems with crustal magma chambers as a primary heat source have been a research

hotspot in the international geothermal community. Controversially, there is still no exact definition of

these geothermal systems strongly affected by underlying crustal magmas.

This article deals with a

discussion of the relationship between a strictly defined magma-impacted geothermal system and its

underlying magma chamber (s), an explanation of the mechanisms involved in the formation of various

magmatic heat sources and the nature of their influences on overlying geothermal systems, and a review of

the common ways to evaluate the quantitative contributions of magmatic fluids to overlying geothermal

waters based on their geochemical compositions.

Combining the insights mentioned above, a magma-

impacted geothermal system should be referred to as a system with very high reservoir temperatures due to

conduction of magma heat and direct input of magmatic fluid.

Key words: magmatic heat source; geothermal system; crustal magma chamber; magmatic fluid;

geothermal water



