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Abstract

[Objective] To investigate the chemical characteristics and origin mechanisms of geothermal fluids in Chabuchar County, Ili
River Valley, Xinjiang, and provide theoretical basis and technical support for the scientific development, cascade utilization,
and sustainable protection of geothermal resources in the region. [Methods] Based on water sample test data from 3 geothermal
exploration wells and 1 existing geothermal well in the study area, comprehensive methods such as total water chemistry analysis,
radioactive detection, Shukarev classification, Langley-Ludwig diagrams, and geochemical temperature scale calculations were
employed to systematically analyze the chemical composition, water chemistry types, recharge sources, and formation mechanisms
of geothermal fluids. [Results] The water chemistry types of geothermal fluids in the study area are predominantly HCO,-SO,-Na and
SO,-HCO;-Na types, with pH values ranging from 8.40 to 8.43, indicating weak alkalinity. Fluoride content ranges from 0.50 to 1.31
mg/L, silicic acid content from 26.62 to 29.12 mg/L, mineralization degree from 424 to 600 mg/L, and wellhead water temperature
from 38.6 to 40.1°C, all meeting the concentration thresholds for therapeutic mineral water. Strontium (0.2—-0.58 mg/L) and silicic
acid content comply with the limits for natural mineral water for drinking. [Conclusion] The study area represents a basin subsidence-
type medium-low temperature geothermal field (Type II-2) controlled by tectonic fractures, with heat sources derived from deep
geothermal gradients (average 3.06°C/100m) and radioactive element decay. During deep circulation, geothermal fluids dissolve
surrounding rock minerals through hydrothermal interactions and subsequently rise and concentrate along fracture structures. This
geothermal water possesses multiple utilization values for both medical wellness and drinking.
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