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the hot springs occurring along the river bed (c¢)
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Table 1 Hydrogeochemical data of geothermal water, Hanjiang River water and rain in FengLiang area
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Table 2 Li, Sr and "*C data of geothermal water from Fengliang area FL13 .FL16 F1 FL17 &5 %4 H
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mg/L, {8 SO™ F™Hl Si0, f B, /510 8.7

B9 T 10 36 R 2 7 2 B 49 b
F) 28 0 24 1 B= 0 1 10 2 B U %
e UL 7 L
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Fig. 2 Piper diagram of various water bodies in Fengliang area
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Fig. 3 8" 0—3D plot of various water bodies in Fengliang area
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Genesis of geothermal fluid with high fluorine content and reservoir
temperature assessment in Fengliang geothermal field, eastern Guangdong

LI Yiman"*¥ | [LUO Ji ¥, CHEN Kai ® ,HUANG Tianming" >,
TIAN Jiao © ,CHENG Yuanzhi '*, PANG Zhonghe '’
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Chinese Academy of Sciences, Beijing ,100029;
2) Innovation Academy for Earth Science, Chinese Academy of Sciences, Beijing ,100029;
3) University of Chinese Academy of Sciences, Beijing,100049;
4) State Power Investment Corporation Research Institute, Beijing 102209
5) China University of Mining and Technology ( Beijing) , Beijing ,100083;
6) Institute of Earthquake Forecasting, China Earthquake Administration, Beijing 100036

Objectives: Geothermal water occurring in Fengliang area of Guangdong province has temperature as high as
96°C and it is found in the fractured prophyrite of the lower Jurassic period. Fluorine concentration is high in
geothermal water and has caused food poisoning before. This paper is intended to study the recharge sources,
circulation and evolution of the geothermal fluid with high fluorine content and possible reservoir temperature for
future sustainable development.

Methods: Geothermal water and local surface water were collected for water and gas chemical and isotopic
analysis. In addition, geochemical simulations to compute the fluorine species and saturation index of certain
minerals were also applied. For reservoir temperature calculation, geothermometers with mixing and degassing
correction were used based on geochemical processes occurring from deep to surface.

Results ; There are two types of geothermal water. A type geothermal water is of HCO;—Ca2+ type with high
concentration of Ca and low concentration of Na and K and temperature is below 40°C. B type geothermal water is
of HCO;—Na+ type with high concentration of Na and K and low concentration of Ca and temperature is higher than
40°C. The fluorine content is about 15. 0 ~22. 6 mg/L. Geothermal gas is dominated by N, and also contains
seldom CO,, Ar and O,, indicating the sources of air and crust.

Conclusions: A type geothermal water may be affected by mixing of shallow groundwater but evidences were
missing. B type geothermal water is the deep geothermal fluid. It is recharged by the local mountains and infiltrates
through fractures to porphyrite reservoir and the circulation depth and water—rock interactions time can achieve
5200~6300 m and 22 ka. Dissolution of the alumino-silicate minerals and cation exchange promote the formation of
geothermal fluid with high concentration of N,, SiO,, F, Na, Sr and Li. During the ascending processes, mixing
by Hanjiang River water ( mixing ratio is about 10% ~25% ) and slightly CO, degassing ( steam fraction is about 0.
3%~0.5%) occurs. F concentration is constrained by dissolution of fluorite and it is positive correlated with
temperature and pH. Based on the mixing and CO, degassing correction, the deep reservoir temperature is about
138 ~143°C and this is consistent with TangKeng geothermal system in the south, indicating that they may belong to
the same geothermal system.
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