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Fig.1 Traffic location map and geological sketch of Yuxian Basin
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Tab.1 Test results of main indexes of geothermal fluids in Yuxian Basin
PE=R . -1

e K* Na* Ca?* ;1;/ e Lcr) S03~ HCO; ms M f (RS e
1% 5t 2.37 32.70 58.90 29.00 19.90 66.50 301.40  212.48  7.81 HCO; -Ca’* - Mg**
[N 2.60 33.80 54.55 27.87 14.00 67.40 277.40  506.70  7.60 HCO; -Ca®* - Mg**
JeksE 4.65 39.31 69.30 24.55 29.97 93. 64 264.40  554.20  7.46 HCO; -SO; -Ca - Mg**
LM 6.33 67.87 51.10 18.78 51.12 97.24 221.90  546.00  7.54 HCO; -SO}”-Na* - Ca*
#ZFHEDRL  7.56 32.31 39.37 22.89 10.15 43.59 250.40  443.20  7.58 HCO; -Na® - Ca>* - Mg®*
A FWEiDR2  5.88 246.00 7.00 4.88 29.47  122.40 468.90  931.20  8.00 HCO; -Na*
#F i R1 5.02 55.50 56.85 21.37 26.61 86.97 271.50  541.80  7.57 HCO; -SO}”-Na* - Ca*
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Fig.2 Piper triplex diagram of geothermal fluid in

Yuxian Basin
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Tab.2 Correlation analysis among geothermal fluid elements in Yuxian Basin

e pH {E K* Na* Ca®* Mg?* cl- S0%- HCO; F- TDS
pH & 1
K* -0.118
Na* 0.771" 0.284 1
Ca* -0.767%  -0.456 -0.882%* 1
Mg?* -0.585 ~0.550 —0.948%*  0.865" 1
cl- -0.107 0.254 0.268 0.011 -0.395 1
S02- 0.374 0.101 0.769*  —0.401 -0.756 " 0.699 1
HCO; 0.897** -0.025 0.904"* -0.800 -0.741 -0.075 0.586 1
F- 0.601 0.617 0.768*  —-0.934** -0.794* -0.094 0.266 0.683 1
TDS 0.375 0.426 0.864* —-0.723 -0.902%*  0.319 0.776* 0.676 0.674 1
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Tab.3 Geothermal fluid characteristic coefficients in Yuxian Basin
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Tab.5 Geothermal fluid recharge elevation in Yuxian Basin
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fluid in Yuxian Basin
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Tab.7 Calculation results of SiO, geothermometer for thermal reservoir in Yuxian Basin
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Tab.8 Estimation of the maximum circulating depth of Jixian thermal reservoir in Yuxian Basin
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Hydrochemistry, isotope and circulation characteristics of geothermal fluids
controlled by geological structure. A case study of Yuxian Basin

LI Zhenxiong, HU Bowen, WANG Zhenhua, GUO Xinxin, YU Lebin, ZHANG Xiaoxing

(Land Resources Exploration Center, Hebei Bureau of Geology and Mineral Resources Exploration and Development ( Hebei

Mining and Geological Disaster Emergency Rescue Center) , Heibei Shijiazhuang 050085, China)

Abstract; Yuxian Basin has rich geothermal resources and complex geological structures. The study on the hydro-
chemistry, isotope and circulation characteristics of geothermal fluids controlled by geological structures can further
promote the development and utilization of geothermal resources and geothermal hot spring health care industry a-
round the capital city. By combining groundwater and atmospheric precipitation, and using multivariate statistics,
correlation and characteristic coefficient analysis, the authors studied the geothermal fluid in Yuxian Basin using
Piper triplex diagram and Na-K-Mg triangle diagram. The results are as follows. (D The cations in geothermal fluid
are mainly Na* , Ca’* and Mg’*, and the anions are mainly HCO; and SO; ™. Ca’*, Mg’* and HCO, are mainly
derived from the dissolution of carbonate minerals. (2) A cation alternat adsorption occurred in geothermal fluid,
with the action direction of K*, Na* into the liquid phase, and Ca’*, Mg’* into the solid phase. Na* and Ca’",
Mg”* are in a state of mutual inhibition. 3 The thermal reservoir formation is poorly sealed, the concentration degree
and metamorphism degree of geothermal fluid are low, indicating a significant affection by infiltration water and shallow
surface oxidation. The main source of geothermal fluid recharge is atmospheric precipitation, and the runoff path is
short with fast water cycle. (4 The heat storage temperature was 37.32 ~57.36 °C, the maximum circulating depth of
heat storage in Wumishan Formation of Jixian System was 1 715 ~2 640 m, and the maximum circulating depth of the
heat storage in Gaoyuzhuang Formation of Jixian System was 3 291 ~3 337 m, with the average value of 3 314 m. The
interaction between groundwater and rock under geological structure was revealed, which could provide certain guidance
in studying the hydrochemical evolution and dynamic characteristics of geothermal fluid in this area.

Keywords: Yuxian Basin; geothermal fluid; hydrogeochemistry ; isotope geochemistry; cycle feature
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