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Fig. 1 Simplified geological map of Kawu and sampling point distribution (a), and distribution of hot springs and tectonics in southern

Tibet, China (b)
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Table 1 Calculation of geothermal water enthalpy (Hj) and steam loss ratio (f;) before vapor separation

%5 KWO0l1 KW02 KW03 KW04 KWO05 KWO06 KWO08 KW09 KW10 KWI1
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Table 2 Calculation of geothermal water hydrogen and oxygen isotope deviations in Kawu area

- S TKIRST B BKIRATHT

OD/%o 8"0/%o OD/%o 0"0/%o SD/%o 8"0/%o
KWO1 -159.9 -18.8 -161.14 -19.00 -185.25 -18.77
KW02 -161.7 -19.17 ~164.09 -19.57 -186.58 -2031
KW03 -161 -19.91 -162.84 -20.21 -186.11 -22.26
KW04 -163 -19.56 -165.07 -19.90 -191.33 -2131
KW05 -164.4 -19.92 -168.86 -20.66 -187.43 -2221
KW06 -162.7 -19.29 -164.94 -19.66 ~189.87 —20.60
KW08 -159.9 -18.65 ~160.45 -18.74 -187.88 -17.74
KW09 -161.7 -19.32 ~163.74 -19.66 -187.63 -20.63
KW10 -162 -19.19 ~164.36 -19.58 -187.30 -20.35
KW11 -163.9 -19.78 -163.96 -19.79 -207.20 -21.94
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Fig. 8 Schematic diagram of hydrogen and oxygen isotope deviations in geothermal water in Kawu area
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Geochemical characteristics and genesis mechanisms of Kawu geothermal
water in Tibet
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Abstract: [Objective] The Kawu area is a typical high-temperature hydrothermal system in southern Tibet, with
high potential for exploitation. However, the current understanding of its genesis mechanisms is still insufficient,
which limits the further development and utilization of geothermal resources. This study aims to investigate the
genesis and thermal sources of the Kawu geothermal region. [Methods] Hydrogeochemical characteristics and
hydrogen-oxygen isotope data of geothermal and shallow cold waters were analyzed to assess the thermal reservoir
temperatures of the geothermal system. The hydrogeochemical processes involved in the formation of geothermal
waters, including water-rock interactions, cold water mixing, and water-steam separation, were explored.
Additionally, the deep thermal sources of the geothermal system were identified, shedding light on the genesis
mechanisms of the system. [Results] The results indicated that the geothermal waters primarily exhibited a neutral
to weakly alkaline HCO3-Cl-Na chemical type. The Na-K geothermometer estimated the uniform deep thermal
reservoir temperature at 280°C, while the K-Mg and quartz geothermometers estimated the shallow thermal
reservoir temperature at approximately 175°C. The cold-water mixing ratio ranged from 50% to 76%. The deuterium
and oxygen isotopic values of the reduced deep thermal reservoir ranged from —207.20 %o to —185.25 %o and
—22.26%0 to —17.74%0, respectively. Based on these findings, a conceptual model for the Kawu geothermal system
is proposed. It is suggested that Kawu area is a geothermal system with a magmatic heat source, where a uniform
deep geothermal fluid rises along various regional fractures and undergoes different hydrogeochemical processes,
resulting in the formation of four distinct shallow thermal reservoirs with varying distributions. This ultimately leads
to the emergence of Kawu geothermal water. [Conclusion] The study provides important guidance for the rational
development and efficient utilization of geothermal resources in the Kawu geothermal region and offers valuable
insights for studying the genesis mechanisms of similar geothermal systems in southern Tibet.
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