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Geochemical characteristics of hot spring fluids in the
Xunwu-Shicheng fault zone of southern Jiangxi

XIAO Fugiang'**, ZOU Yongjun"**, ZHANG Shuanglong'?, QI Xing™*, XIAO Weidong>’
(1. Jiangxi Province Key Laboratory of Exploration and Development of Critical Mineral Resources, Nanchang,
Jiangxi 330001, China; 2. Jiangxi Geological Survey and Exploration Institute, Nanchang, Jiangxi 330001,
China; 3. Jiangxi Provincial Coal Geological Exploration and Research Institute, Nanchang,

Jiangxi 330001, China)

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
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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 .
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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

4.1.3 IGiERE

FRAE U 2 AF 90 S K PR 2 R4 I SR Y
VRSN RIT 408 7 B OB S 40, b IsR Ab 27 R s 2 %o i 4
TRLSR PR AR B R BT R, R TR R
A 25 KA R R 1) 2 A B B RS | RE VRS L AR
PR AR S5 A2 i MR AL 22 AR Y 33 Bk T2 iR A aE
A A T A SR, X IR SR K 5 8 B K A 1 R
AR S HEAT FIMT . 38 1 Na-K-Mg = £ & fi# 7] L)) e
TSR K A BN SRS 0 T A ko A A R B R
T R AR AT AR

MIEL 7 AT, T —f 3k W 2405 T A L SR K 3 4y
A E AR SRR OK DX, 5830 P v Mg — ], 2 i 7 2
b AR G i SR K 5 A KA AR T AR 38 BT i
R, AR R R K EF SRR AR ZWIER)ZK,
JIT AR FH BH S 7 1RbR AS RE VA 00 A7 A R B A B, AR
SCR A AR IR AR 2R AT A A, A4 A 0 T bR R
IEAR . TR RE IR AR A B IS K U 2 Ok AR R [ R
T3 B S AET X Si0, EAT AN [R] (9 ¥ A B P, PRk vp
I Si0, 2 f X HA I BE R AT 0

Na/l 000
0100

100
K/100

e
100
Mg
7 FE—AEHTRERSRK Na-K-Mg =FE
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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