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Abstract: Seawater-recharged geothermal systems are characterized by abundant recharge, low temperature and
salinization. Ascertaining the circulation recharge conditions and genetic mechanisms of geothermal water in

coastal areas of southeast China is of important significance in the rational exploration, utilization and protection
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of geothermal resources in these areas. In this study, 14 samples of geothermal water, groundwater and seawater
are collected from the Yantian geothermal field near Guanqiao Town in Fujian Province, China and the
hydrochemical and isotopic characteristics are analyzed. The circulation recharge of the geothermal water and the
genetic mechanisms of the geothermal resources in the geothermal field are revealed using geothermometers. The
results show that hydrochemical type of the geothermal water in the Yantian geothermal field is of CI—Na type,
which is similar to that of the seawater. Total dissolved solids of geothermal water samples HOl and HO2 are
2 610 mg/L and 3 090 mg/L, respectively. By contrast, the groundwater in the geothermal field is dominated by
the HCO;—Na type, and the groundwater samples have TDS of less than 400 mg/L. Moreover, the geothermal
water is rich in Br, which is not detected in the groundwater. These results indicate that modern seawater or
ancient seawater in marine sedimentary layers is a recharge source of the geothermal water. As shown by the
results of HO1 and HO2 calculated using the CI” mixing model, geothermal water samples HO1 and HO2 have
seawater mixing ratios of 9.13% and 10.76%, respectively, and HOI is mixed with more groundwater after being
exposed to Quaternary sediments. The comprehensive analyses show that the geothermal water in the Yantian
geothermal field is primarily recharged by seawater and its chemical composition is significantly affected by
seawater mixing. Furthermore, the comprehensive analyses also suggest that the deep geothermal water is mixed
with groundwater or seawater twice or more times as it rises upward, thus forming shallow geothermal reservoirs

with a temperature of 89 °C to 121 °C, as estimated by using the SiO, geothermometer and the multi-mineral

equilibrium method.
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Table 1 List of hydrochemical characteristics of groundwater in Yantian
BEE JHE p(KD) p(Na)  p(Ca™)  p(Mg™)  p(CI)  p(so) p(HCO;) p(cor)  p(Br) TDS  p(Si0,) sD "0
4% /m /(mgL") /(mgL') /(mgL"') /(mgL') /(mgL") /(mgL") /(mgL") j(mgL") /(mgL") /(mgL") /(mgL™) P %o /%o
HO1  50.0 19.67 53490  415.10 2.53  1418.00 109.20 67.12 0.00 451 2610.0 69.60  7.03 —41.00 —6.20
HO02 500.0 22.57 683.20  456.70 373  1667.00 115.30 76.41 0.00 4.29 3090.0 74.11 7.15 —39.75 —5.82
CO01 100.0 5.60 17.80 13.78 3.99 26.55 2.26 54.92 0.00 <0.10 167.9 57.00 6.51 —40.00 —6.10
C02 100.0 6.11 42.56 41.27 12.85 65.32 14.65 56.14 0.00 0.13 369.5 4554  6.47 —41.00 —6.20
C03 100.0 2.25 23.81 27.27 6.26 12.92 12.02 115.90 0.00 <0.10 2123 45.03 6.81 —45.00 —6.70
C04  90.0 0.95 31.91 35.77 2.68 22.70 9.58 151.30 0.00 <0.10 244.0 62.45 7.55 —46.00 —6.80
C05 164.0 0.98 70.32 32.04 3.30 11.53 64.47 183.10 0.00 <0.10 314.1 3439  7.79 —41.00 —6.30
Co6 110.0 0.92 32.43 47.12 0.87 22.70 4.05 170.20 0.00 <0.10 245.0 36.69  7.22 —37.00 —5.10
C07 109.0 2.20 21.35 31.72 9.85 26.20 2.28 102.50 0.00 <0.10 259.0 49.93 7.17 —41.00 —6.30
C08 100.0 5.17 19.10 25.27 5.66 31.78 3.47 73.83 0.00 <0.10 217.0 5725  6.62 —37.00 —5.10
S01 - 279.70  7645.00  309.90 942.00 14233.00 1750.00 1240.00 0.00 32.35 25310.0 547 7.24 - -
S02 - 322,50 8590.00 349.50 1077.00 16 154.00 1900.00 135.90 0.00 30.94 29 000.0 392 7.63 - -
S03 - 27420 735500 303.30 912.00 13535.00 1 582.00 141.80 0.00 24.86 24 050.0 713 7.24 - -
S04 34440 9435.00 37430 1176.00 17 115.00 2116.00 135.90 0.00 37.51 31160.0 324 7.84 - -
T IR TR <0.00” R IR TAL I FR; p 2R B IR i
3 £R RHEF 2N 31.42 mg/L. BF 5% X H1 #40K HOL, HO2
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