e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

B I — 0RO R R R AR RAE

HEik, SFE, TR, # £, HILA

Geochemical characteristics of hot spring fluids in the Xunwu-Shicheng fault zone of southern Jiangxi
XTAO Fugiang, ZOU Yongjun, ZHANG Shuanglong, QI Xing, and XIAO Weidong

TELR AL View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202401009

AT RE RSB HAN S R

Articles you may be interested in

25 P T L il BTl SR A A A ) 5 R R B B A

Hydrochemical and isotopic characteristics and formation of the Mengajie hot spring in Menghai county of Yunnan
AN, R, 5655, XA, ARG EE, e K SCH T TR 2019, 46(3): 70-70

SN HEGEE Z 3 SR ACOKA RIS )3 Z IR B B A

Characteristics and controls of the hydrochemistry and carbon isotope of thespring water in the Hongjiadu Basin of Guizhou
PR3, IR, FEACE, B0E, W0, I, B K SO BT TR BT, 2019, 46(3): 9-9

TURBURLRT I L R PG A A ) 82 3R K SCHBER AR 27000 HEBIFSE

A comparative study of isotopic hydrogeochemistry of geothermal fluids of sedimentary basin type and volcanic type
G, ZEmaat, IERE, R 1P KU TR L. 2019, 46(6): 9-18

PRI BT 7K USRI ZRAIE BRI SR A =X

Characteristics of hydrogen and oxygen isotopes in the groundwater and formation mode of the Beihai springs in the northern Laiyuan

Basin

TR, SR, TREMS /K SCHL BT T A= HL . 2021, 48(1): 27-35

Fh e B DX PR KK Al A R A R ZR AR

Hydrochemical and hydrogen and oxygen isotope characteristics of subsurface water in the Maqu Plateau
TR, SRACHA, X, X BOG, XU, i, TREgw] K SCH T T REHLT. 2021, 48(1): 18-26

PO NN A 52 2 SR K SCHBIR AR 2R E SR

Hydrogeochemical characteristics and formation of the Ivory Spring in Jiacha County of Tibet

T, AL, XUREMK, B, 58 K SCHUE T RHLT. 2019, 46(4): 1-9



http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202401009
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.03.10
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.03.02
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.06.02
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202002004
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201912013
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.04.01

528 F2W TR SCH T T AR b T Vol. 52 No. 2
2025 4F 3 A HYDROGEOLOGY & ENGINEERING GEOLOGY Mar., 2025

DOI: 10.16030/j.cnki.issn.1000-3665.202401009

H RO, AR5 7, XU, S R T A T R IR R R R AL A R (J]. K SO TR M 5T, 2025, 52(2): 203-216.
XIAO Fugiang, ZOU Yongjun, ZHANG Shuanglong, et al. Geochemical characterlsucs of hot spring fluids in the Xunwu-Shicheng fault
zone of southern Jiangxi[J]. Hydrogeology & Engineering Geology, 2025, 52(2): 203-216.

ﬁAI_'L_J—J—E.l Ei}ﬁr_ﬁ%'_'mny uu.'leiiﬂ’.ﬂ?'ﬂﬁ = c|::-'-,F?J-.E

%]' %‘g&l,&} é’F & gl,z,s’ﬁﬂlﬁél,z /ﬂg iz,s’ }%]'_]Z,fﬁz*3
(1. 27 PR RHEEF LA LB EELERE,IH & 330001;2. B ERFAETHER,
I B8 33000133, LA ER AR RE,ILH &9 330001 )

WE: TN R R AT M — 2% NNE RIVE KB, R L T %4 H R0 sh i %, DA G IR R i ik
FRAE OB AR LRI ST £ 0, 20 TR SR IR M AT RR L2 T R R R o T 8 7% 122 W07 24 18 S5 0 At 3R b 2 R i B HG o R ok
U8, FE Ly b T R M A B DR B A 5T, R AR T NN L 9 ALIRUR AL AKEE R, SR AR TL L Gk L TR SRR AT T KAk
U R R RN SR EW ()T —a W W 244 5 R K Ak 2 24 8 £ %) HCO,* SO,—Na- Ca %I il
HCO,—Na B 5 i 5 2 0 B K U W 8470 18 A TR 38 VA 5 4 i $OE B s R S8 7K Ry K A o 3 380 1 45 19 R 080K, 38 it
Si0, bRl 5 1 BB TR AE 99 ~143 °C Z Rl (2)IR SR ARG DL CO, AN, 2, ¥ & He; CO, EEZTLHLIZF KA,
He DAFE IR LR R 32 . IR %, 18R CO,. He FLAG 25 il PRIBK 22, Sy T 284 1 3l R A LR . (3) 7E - 13— 3
R 2 b 2 VR R U AR SRR BCPE T, B TR L VRS S A TR AR T A RR A 5 4 3 RN b R I Bl MR R A R e R
W7 47 7 B AR T P e R A BRI R X AR R R S T S — AT A T — S AR I R R B X,
KHRIA): TL—A IR IR A KA 2L SR AL A R

HhESES: P34 XHEARRRRD: A XEHS: 1000-3665(2025)02-0203-14
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Xunwu-Shicheng fault zone of southern Jiangxi
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China; 3. Jiangxi Provincial Coal Geological Exploration and Research Institute, Nanchang,
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Abstract: The Xunwu-Shicheng fault zone, located in the eastern part of southern Jiangxi, is a NNE-trending deep
fault zone characterized by dense geothermal hot spring activity and frequent seismic events. However, limited
research on the characteristics and evolutionary mechanisms of its hot spring fluids has hindered the sustainable
development and utilization of geothermal resources. To reveal the geochemical characteristics and origin of hot
spring fluids in the fault zone to support the geothermal resource exploration, hot spring water samples and gas

samples from nine hot springs were collected. Water chemical composition, gas composition, and isotope analysis
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of the hot springs were tested by spectrophotometry, chromatography, mass spectrometry, etc. The results show
that the hydrochemical types of hot springs in the Xunwu-Shicheng fault zone are mainly HCO,*SO,—Na*Ca and
HCO;—Na. The hot springs are formed by the heating of precipitation infiltrating deep thermal storage structures
along fault zones. The hot spring water is immature water whose water-rock interaction has not reached
equilibrium, and the reservoir temperature is estimated to be 99-143 °C by SiO, geothermometer. The gas
components in hot springs are mainly CO, and N,, with traces of He. CO, is mainly derived from inorganic mantle
sources, while He originates predominantly from crust, with a secondary contribution mantle. Mantle-derived CO,
and He have significant genetic connections, formed by the upwelling of deep fluids connected by the fault zones.
Under the abnormal release of deep mantle fluids in the Xunwu-Shicheng fault zone, the characteristics of hot
spring fluids such as thermal storage temperature and mantle gas parameters have a good correspondence between
tectonic and seismic activity. The southern section of the fault zone is a favorable area for exploring medium-high

temperature geothermal resources. This study provides valuable insights for guiding futher of hot spring resource

exploration in the Xunwu-Shicheng fault zone.
Keywords: Xunwu-Shicheng fault zone;

composition; isotope
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Table 1 Chemical characteristics of hot spring water in the Xunwu-Shicheng fault zone

BT (p)/(mg-L™)

S5 WRESC pH 3"%0/%0  6D/%o IR
Ca* Mg¥ Na' K HCO; SO Cl F H,Si0;  TDS

Ql 355 73 681 11.8 5224 765 16208 800 146 12.0 1580 17167 —6.7  -36.2 HCO;—Na
Q2 51.0 83 149 40 980 230 250.7 240 144 150  156.0 4430  —6.6  —432 HCO;—Na
Q3 61.0 72 1004 6.6 6656 486 17344 3000 338 72 1790 22178 6.5 -36.6 HCO;—Na
Q4 40.0 82 371 1.8 2100 432 568.5 80.0 128 120  104.0 7689  —6.8  —416 HCO,—Na
Q5 45.0 7.6 529 29 2675 135 468.0 500 2196 48 108.8 929.0 72 482 HCO,;*Cl—Na
Q6 42.0 69 971 13 1934 85 4266 2517 202 4.6 1405 897.7  —6.9  —46.9 HCO;*SO,—Na*Ca
Q7 34.0 6.0 1323 175 2900 34.0 7952 3376 197 6.0 83.0 12448 72  —47.8 HCO,;*SO,—Na*Ca
Qs 50.0 74 663 20 797 74 2133 148.1 53 108 1122 486.6  —6.4  —-39.6 HCO;*SO,—Na*Ca
Q9 39.0 69 144 15 350 8.0 70.6  40.0 96 60 1170 2403 -7.0  —41.9 HCO,*SO,—Na*Ca

AR K HE F L Ca*, Mg, Na™, K™h &, L E
DL Na' i £ 54007, HOh Ca® . Bl -FLIHCO; , SO; .
Cl'. F2h &, HCO; &g fiefm, SO IRZ . MEZE ¥
e AR AR (K 2) W mT LLUF H, Na Fil HCO; (14 B2
Pt W1 J L 35, Na™78 i A7 BH 2 - v 0% 0T 5 VR B8 0 o
Fe ik B 51% ~ 81%, ¥k 68%; HCO; ¢ Fr A 1 & -+
rh BT R A o LR B 56% ~ 94%, ~F-40R 72%

TSR K P R A e RE R (HLSIOs), JR e T
e A B L (BT R S W AR R L N Tl 4= I I S S o
A 25 40 Y 60 T 46 5 A AR I, A6 A AR R IR M 2,

He v &, BRKER TIEHR SR, R
WIS A A B A T RE R R, AR IR ROK A R
F14) Qi 4k T2 7 1

TG —f 2 N (Q1) 2=k (Q9) (] 3), i
SRR A B TR B B AR B . HCO; ., SO,
Ca™, Na™45§ 4 Fiv g5+ H oA AL 28 /L B, QL. Q3.
Q7 SRR Ry LR B U A (A, X 5 Bk 3 4k
Tk SR T AL ) b 1 AR L IR A S SR S R B )R
Ko CIVRE W ANRERK, FEAET QSRR M &H
B T A IR R K B CIM B, & & & CUAl g S5 H:



2025 4 R, SF: B TS0 ST RO S A R AL 2 R - 207 -
10 000
0O 25% ~ 75%
I 2IQRMN YT
- Hifigk
T1000F -
P o S
E <
@( 100
pi R
Y Q @
Ca¥ Mg® Na° K' HCO; SO* CI F
B2 FEBFREREHFEE Somm e ieneed )
Fig. 2 Box plot of major ion mass concentration 0% L. o 2e e \N100% 100% A~ * 0%
100% 80% 60% 40% 20% 0% 0% 20% 40% 60% 80% 100%
Ca* Clr
PO maa e v B4 F5 I RERRAMK Piper =2
<SOr » CI e F «HCO; = i per ==
Fig. 4 Piper diagram of hot spring water in the Xunwu-Shicheng
= 1000 fault zone
=
g
- . 85 4 B HCO; S VMBI 17 5%, T Nafty
£ RS E R TN A S R A IR G . C 2RIR
R 5K B HCOCl—Na L, AT 1 MR IR %2, B T
B H IR, SR R H R R CI 5 s W Y &2
RN

: Qll le d3 Q.4 Q.5 Q6 d7 dg Q.9
5
B3 EEETFRESLER

Fig.3 Characteristics of changes in major ion concentration

A6 A& B By JE H R 56,
3.2 KfbEEIEA

KA 22 2 AR K R AR 2R A o B S P R
B, A SR & R A R A3 2 ik (258 Y & 1 40 8>25%
M T2 5144 ) W 35— 3R B 2405 T R K A2
RIBEAT 4326 AR -5 —A T 24 IR SR oK A 32
BB T4 Ca¥', Mg®', Na'+K', HCO; | SO; . Cl %[
Jor B W B, SR Origin 04 il Piper =4k [ (141 4) .

T R W R R SR KA SRR R o A
OB CE =, AR RIKJE HCO;* SO, —
NaeCa i, A7 4 4R IR 8 T 58K, i T8 LA
EAW L, TEE TP Ca. SO FH N 5 i%
AR IR T A 2 SR A G, E A T A 0 LT AR
T, 41 45 7F S KWz 01w o R A DO, B A
s AT, A R AL RS CaSO,, THiE
BLAL2E 5k Na,SO,, Hb T /K A6 38 i B rh s i L ik -
Yire g S Ca', SO, B 283 R /K8 HCO,—Na /il
K, WA 4R RE TIZE, i TSEMTRETS
—2k, ZRIR IR FERE T KA X B EER KW

MG 38 7 R, S — 7 Sl R 2 I SR K e A
I [ 385 SR T i ) o7 T K A G, W S m AL )
KAEH A B N BENZER . AL B, C =R REK
HLA W o vk, A SR AR5 X T B —f Sk 24
7 ALHR, B 2SR A F0FE X i, C AR T8
T R A C S
3.2 iR AARAL AR

P A SR T SR T A R Y R A R A, AR R
PR AL o R AE R HOR TR A el . 36 2 p Sk 4l
A3 o B DS BT, T T 2 R R R
4y FZH CO,. CH,. N,. O,. Ar il He 41 it CO,
N, J& T 55— 35 W7 2840 Jl SR AR B 32 B A 4 B 4
CO, MR &5 b 0.44% ~ 93.45%, N, BUK TR 5 b o
5.44% ~ 96.75%. % CO, FI N, Z 4k, HoAth S AR 2H 2 5
/N, B FE 10% LT o N, AE R iR SR A i 8
TR, R R AE R RGP, W Nl E
Fi 7 FH X J5t P ) A R ARG R R G, T A R CO,
W 22 75 305 sh 8 i BR BT T I MR R e A7 T

HR 48 T — 7 3 W7 2Rl 3l SR SR AL 0 R AE, 7T
TR AR TR 43 IS CO, TUAIN, BI (& 5) . CO,
U SR AR AL A I A HE IR SR (QU) L B A 7 AR (Q3)
T R (Q7), & LL CO, i BSR4 2 i U %



- 208 - K SC b B TR R 552 1
*2 I AWMRTRERSEESTEMERAK
Table 2 Hot spring gas and isotope compositions in the Xunwu-Shicheng fault zone
SARH AT K () 1%
o TR ‘He/*He R/Ra 6"Cco, /%o
Co, CH, N, 0, Ar He

Q1 IREU KT 93.45 0.01 5.44 1.03 0.06 0.01 4.22x10°° 3.01 -5.8
Q2 VARSI TE S 0.44 0.03 96.75 0.83 1.31 0.64 9.71x107 0.69

Q3 BEOE IR 91.64 0 6.65 1.62 0.08 0.01 2.95x10°° 2.10 —6.1
Q4 AR 4.44 0.16 93.05 0.31 1.20 0.84 1.22x10°° 0.87

Qs DUl AR 0.76 0.23 96.02 1.40 1.38 0.21 1.04x10° 0.74

Q6 jLipeinlo s 9.16 0.37 88.10 0.28 0.97 1.12 1.10x10°° 0.79 -12.4
Q7 pARY -2 85.29 0.08 12.11 223 0.26 0.02 3.51x10° 2.51 —6.9
Q8 LIRS 19.15 0 75.17 4.06 1.08 0.54 8.06x107 0.58 -11.8
Q9 Ll B R 433 0 86.85 7.47 121 0.14 1.42x10° 1.02

TE: RIRaFR AT ZHAE (R) AN AR R B (Ra) B LUAHL .

CO, # w¥I1E 85% LA b5 N, RUVE AR 5 ¥ 2 4k, 3t
A6, N, FHAE 75.17% ~ 96.75%,

CO,/%

SN A A \
Q94 Qdye o

S QS Y
"7100 No/%
5 S5 AT ERSEAS=F/FE

Fig.5 Triangle diagram of hot spring gas composition in the

100 -
Hift/9% 0 50 75

Xunwu-Shicheng fault zone

4 HHSHE

TSRk

T SR KO TR

AR SE 2 B, SRR E ) 6 28 AR A 58 $AOK A I
SR E T E N Tz, AR AR R R AR IS S TR R
KB TR B HIE st AR ) R A R, S R AR K R
SRS 2 B4 BT, AT LA s B SR 5 T AHS A DA
Nk — 25 FF % B F RV 9% 25 58 JE A2, Craig?™ B
FLTE 1961 4 2 HY 56 T S0 EURa TR v 2 1 & BRI K 26
AN SD=86"0+10, S KU 45 R A e/ e vk SR
5 3% [ (0 B K 2k 2 XN 0D=7.96"0+8.2, fih & 2 45 127
BT S R X A K R AR R E B, S

4.1
4.1.1

15 % X RSB IK LT FE 2 0D=8.336"°0+8.52,

AR K R T ok i SR K, A TR A7 38 4
R BA IR, 15 9D-0"0 3¢ £ i £k
B B B G, W) T R K - R B K S
JUT 5 1 B4 TR A2 2R A AR ARG 2 33 1o 22 il r R R K
200 F G R, Sy M A SCHFFE G 9 Ab i SR
MUK FETE 0D-6"0 56 F i 28 B 1 i 47 B, vT DL T I
SRIK RS

T — 1 T 2L IR SR K oD B A 610 {43 ) N
—48.2%0 ~ —36.2%0 F1—7.2%0 ~ —6.5%0, . %2 [f] {1/ Z {8
AL AR K . H I 6 R, i L o [ R AR K £ N
T IX FEIK LR, T 15— W A TR R K 1 SR
v AR I TE P 4% KA MK R BT, % 132 DR 2241 L R
K FEEER R T IO Y R AR K o B 43 il R K 4]
1 R AFTE 0] A A i IR, 230 SRR 7 2% 97 R A
FOERAE, DL R R (QU) A 15 1R R (Q3) e MR
tho 2L 5E A B, Q1 F Q3 Sl Rk th B A

-70 ’,’/ A JRIRIK

—80
-10

-6 -4 -2

0"0/%o
B 6 IEZ—AEHEATERKD-0"0 XRE
Relationship of 6D and 60 in the hot spring water in the
Xunwu-Shicheng fault zone

-8

Fig. 6



2025 4F

H RIS B T SRR RO R R R R AL S AR - 209 -

15 HCO;, 787K B 1 vk JE A AL & (/] 2) b ok 57 8
&, E T HCO, FE 2 TR A AT EAIKR
i CO, URIE MR AE K P L. A TR B, iR
T CO, AMAR XTI SR KR & 46 32 S AL [
P A T 25 T R K R TR A 2 Y B T
R L0 PRI, b 3 Ak I SR b B K FE A A AR
A Sk CO, LB T AKSMIEAE, 724 T [z
R, H A ) 0"0 1 T S
412 #gEE
KA FEIK Y oD 60 B AT i R0, £ Bl
i X R 18 T g T ARG, ELAN () b Xy AR AR 2 ) A
Ko HEH, @R E 100 m, D {EH I D 1% ~ 4%o,
SO E I 2> 0.15%0 ~ 0.5%0"" . Il I &0 4 [F] v 2% 14 7o
TR A5 SF Aty B Tk S b RO A D 2 v AR, O H TR R
WFE FB . BARRTHE AR IT:
§Y - 6P
K
Ko H——R SR KK X 5 72 /m;
SY—i SR IKFE 6D F1 6"°0 1 /%o;
SP——R K 6D HI 60 18/ %o, T -1 b [X.
KK R4 2 A
K% 5 7] 57 2% 1 e 2550 00 A6 JE AL, 0D B 2.5 %o/
km, 60 HX 3.0%0/km;
h—lk K 5 = A /m
LT, T kI 2 TR R R KRN
TR 537 ~ 867 m(F& 3) . W X Hb A48 B Al B pig 14 AR
Brdslhial, Db g &, IR 2 A& B AE IR A
B o 45 A R SR K R R AN I 2470 & IS B0 4 Tk
Tk SR KR 45 DX R 3 5 —A IR BT R T 2 R i
1L K, 4K — R 500 ~ 1200 m, KA FEK 2 2445
BB IGEEEH )G, GG IR R

H= +h (D

x3 FEAHHAGERKIETE
Table 3 Elevation of hot spring water recharge in the Xunwu-
Shicheng fault zone

Hi%5  IRER/m  CONE /M DI ER/m  FHET/m
Q1 237 834 301 567

Q2 267 830 611 721

Q3 232 762 312 537

Q4 240 870 520 695

Qs 213 976 757 867

Q6 180 843 672 758

Q7 211 974 739 857

Q8 343 840 543 691

Q9 280 977 572 774
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Fig.7 Na-K-Mg ternary diagram of hot spring water in the
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Table 4 Calculation results of hot spring water silicon
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geothermometer in the Xunwu-Shicheng Fault Zone

5 SO, A/(mgL")  AXEAR/CC  EHERIRCC  FHRREEC

Ql 121.54 148.39 122.97 135.68
Q2 120.00 147.64 122.13 134.88
Q3 137.67 155.87 131.37 143.62
Q4 80.00 125.10 97.15 111.12
Qs 83.68 127.48 99.76 113.62
Q6 108.04 141.56 115.34 128.45
Q7 63.85 113.57 84.58 99.08
Q8 86.28 129.11 101.56 115.34
Q9 90.00 131.39 104.08 117.73
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