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With numerous hot springs and active neotectonic movements, Heyuan Fault Zone is a typical medium-low tem-
perature geothermal system in Southern China, where has abundant under-exploited medium-low temperature
geothermal resources. For a better exploration of these resources, multiple isotopic and hydrochemical techniques
were used to study the circulation of geothermal groundwater in Heyuan Fault Zone, Southern China. Accord-
ing to the discussion of helium and neon isotopes from the hot springs, gases of the geothermal groundwater are
mainly derived from the crust instead of the mantle, implying that the circulation of the geothermal groundwater
is not related to the extremely deep fault. The 2H and 18O results of both groundwater and surface water suggest
the geothermal groundwater is recharged by local meteoric precipitation, and the recharge elevation ranges from
440∼670 meters, which is the outcropped granite zone. Moreover, radon activity (222Rn) of the hot spring waters
is up to 704 kBq/m3, and this also suggest the recharge area is the surrounding granite zone. The calculation of
silica geothermometer shows that the reservoir temperature of geothermal groundwater in Heyuan Fault Zone can
reach to about 157 ˚C. With a local geothermal gradient of 21.1 ˚C/km, the corresponding circulation depth is about
6.5 km. The results of carbon-14 isotope suggest that the circulation time may range from 9.9 to 12.3 thousand
years. According to the characteristics of 2H, 3H, SiO2 and Ca2+ of the hot spring waters, it can be inferred that
the mixing of geothermal groundwater with shallow cold groundwater occurred significantly during the geother-
mal water ascending process, and results in the decrease of hot water temperature and the alteration of hot water
composition.


