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Chemical Characteristics of Geothermal Fluid in the JiXian System Wumishan
Reservoir in the Northern Part of Cangxian Uplift, Bohai Bay Basin

RUAN Chuanxia'?, LIU Zhilong"2’3’*, SHAO Bingsongl’z, DONG Lufei'?, HU Zhiming"2
(1. Tianjin Geothermal Exploration and Development—Designing Institute, Tianjin 300250, China; 2. Observation and Research Station of
Tianjin Low—Medium Temperature Geothermal Resources, MNR, Tianjin 300250, China; 3. School of Geophysics and Information Technol-
ogy, China University of Geosciences (Beijing) , Beijing 100083, China)

Abstract: Aiming to study the chemical characteristics and runoff pattern of geothermal fluid in the Wumishan reservoir in
the Cangxian Uplift area of the Bohai Bay Basin in eastern China, this paper systematically analyzed the hydrochemical data
of geothermal fluids from 63 geothermal wells in the Wumishan reservoir within the study area. By adopting statistical analysis
and comprehensive research methods, the paper obtained information on hydrochemical types, major ion concentrations, ion
sources, and ion variation laws of the geothermal fluid in the Wumishan reservoir across different tectonic units in the study
area. Additionally, it discussed the runoff direction and characteristics of the geothermal fluid in the Wumishan reservoir. The
study concludes that the geothermal fluid originates from atmospheric precipitation in the northern mountainous areas; after in-
filtration, it runs off southward and eastward. During the runoff process, the contents of Na* and Cl~ increase gradually, and
the Total Dissolved Solids (TDS) also increase progressively. The water—rock reaction process occurs continuously along side

the runoff process, yet the degree of water—rock reaction equilibrium remains low, far from a balanced state. All boundary
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faults of the tectonic units are water—conducting faults, and the existence of these water—conducting faults and depression ar-

eas does not alter the runoff direction of the geothermal fluid in the Wumishan reservoir.

Keywords: Bohai Bay Basin; geochemistry; Wumishan Reservoir; geothermal fluid; runoff; Tianjin
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Tectonic location map of the study area
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Tab.2  Characteristics of geothermal fluids in the study area
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Fig.2 Piper diagram of geothermal fluid in the study area
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Tab.3  Correlation between TDS and different chemical compo-

nents
T LEESES 5
Ca® 0.206 Y=0.006 X+24.670
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K* 0.001 Y=-7.832x10" X+67.116
cr 0.937 Y=0.374 X-255.636
S0, 0.786 Y=0.151 X+36.882
HCO,” 0.394 Y=0.082 X+269.709
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Tab.4  Correlation between Cl™ and different chemical components

BT AR REL EIrtE
Ca®* 0.146 Y=0.010 X+30.863
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