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Abstract: The temperature of geothermal water exposed on the surface in the Maojingba area, northern Chengde
city, can reach up to 98.7 °C, mostly occurring in the Jurassic coarse-grained diorite with well-developed fractures
and high SO7~ content. However, few studies on the recharge, evolution, and genetic mechanism of the geothermal
fluids in this area. In order to understand the genesis of the geothermal system in the bedrock mountain area and
evaluate its development and utilization potential, this study, based on the regional geothermal geological survey,
tested and analyzed the hydrochemical composition of different water bodies, groundwater dating isotopes (*H and
"*C), sulfur and oxygen isotopes in sulfate (6*S-SO3~ and 6"°0-S03~), carbon isotopes (6"°C-HCO;) and strontium
isotope (*’Sr and *Sr) to explore the fluid genesis of the Maojingba geothermal system. The results show that: (1)
the chemical type of geothermal water in Maojingba area is mainly SO4—Na type. The dissolution of silicate
mineral and cation exchange promote the enrichment of Na', K'and SiO, in the geothermal water. The source of
SO?~ in water is speculated to be H,S oxidation from deep reduction environment or the reaction between high-
temperature geothermal water and sulfur, rather than the dissolution of sulfate minerals. (2) The average ratio of n(
¥Sr)/n(*Sr) in the geothermal water is 0.709 2, close to the ratio of marine carbonate rock, indicating that marine
carbonate rock may occur in the deep geothermal reservoir. (3) The geothermal water in the study area is old
groundwater with poor circulation and renewal ability, based the groundwater age of 11.9—14.9 ka from "“C. The
recharge of the geothermal water is from precipitation in the surrounding mountains, with elevation of
1 532—-1 632 m. (4) The deep geothermal reservoir temperature of the geothermal system is 142—144 °C, and the
highest temperature is located in the northern part of the geothermal field. The research results are of great
significance for the sustainable development and utilization of geothermal resources in the mountainous areas of
northern Hebei Province.

Keywords: Maojingba geothermal field; fluid circulation; age of geothermal water; sulfur; thermal storage
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Fig.1 Geological overview of the study area
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Table 1 Hydrogeochemical value of geothermal water, river water and shallow groundwater in Maojing
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Fig.3 Piper diagram of the water samples in the study area
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Table 2 Isotope value of geothermal water, river water and shallow groundwater in Maojingba area

B 25 3"0/%o 3D/%o *H/TU "“C/pmc 5%S-SOZ /%o 3"°0-S0%" /%o
HW1 TR -12.0 -86.0 — 23.62 10.7 1.5
HS1 A -11.3 -79.8 45 — 7.4 0.9
HW2 Ik -11.8 -85.9 — 16.44 12.2 1.9
HW3 TR -11.2 -83.8 — 21.61 11.9 2.7
HS2 R -10.8 -75.9 5.7 67.37 72 0.6

R1 K -11.2 -83.8 — — 7.1 38
R2 K -10.8 -75.9 — — 72 2.6
R4 7K -10.3 -69.8 — — 7.7 1.1
QS1 WK -10.1 —68.7 — — 8.2 1.6
Cwl1 ESUTES Ny -10.3 —68.9 10.8 — 6.4 2.1
CW2 EAUTES Y/ -10.1 —-68.4 11.7 — 6.7 0.2
CW3 CHUES B/ -10.0 —68.1 10.9 — 8.8 5.5
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HWI1 IR 122.5 23.62 -9.3
HW2 IR 112.4 16.44 -8.6
HW3 IR 125.0 21.61 -8.9
HS2 IR 172.8 67.37 —-12.9
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