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Fig. 1 Topographic and water system map of the study area
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Fig.2 Regional geothermal geological map
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Brief table of regional strata
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Fig. 3 Schematic regionalization map of terrestrial heat flow value in Yunnan province
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Table 2 Overview of representative hot spring points of Honghe fault
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Fig. 4 Geothermal geological map of the study area
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Geothermal reservoir structure and heat flow characteristics of proterozoic
metamorphic rock series of Dahongshan group in Honghe river basin

LI Chuanwei', WANG Yu’, ZENG Wei', WANG Jiaxing', ZHUANG Haijun'
(1. Southwest Nonferrous Kunming Survey and Design (Institute) Co., LTD., Kunming,Yunnan 650051, China;

2. Yunnan Geological Survey, Kunming,Yunnan 650051, China )

Abstract Hot mineral water for development and utilization has been drilled from the metamorphic rock series of
Dahongshan group of paleoproterozoic in the Gasa basin in the middle part of the Honghe river basin through
geothermal geological survey, geophysical exploration and analysis. The exploration hole depth is 2,200.71 m, and the
water intake target layer of 4" to 5" section of Dahongshan group (Pt,dhs*”) thermal reservoir is rich in water with
1,089 m’-d™" of borehole water inflow, 84.3 °C of borehole bottom temperature and 9,777 mg-L"' of degree of
mineralization of geothermal water.

The hydrochemistry type is Cl-Na type, and the hydrochemistry composition is complex. The successful
exploration revealed the thermal reservoir characteristics and geothermal resource potential of Dahongshan
metamorphic rock series, and expanded a new field of geothermal water exploration and development. The terrestrial
heat flow value of the study region is 73.3 mW-m °. Hot springs are sparsely distributed along the Honghe fault
zone,and the water temperature is generally 25 “C to 40 “C. The current fault activity is relatively weak. Due to the
continuous activity of the fault, the brittle dolomite marble and schist in the metamorphic rock series of the
Dahongshan group distributed in the Jiasa area have formed a water-bearing fissure zone, forming a deep permeable
rock zone. The overlying Quaternary loose layers and Triassic clastic rock layers are soft and flexible rock layers in the
Jiasa valley basin, with good structural plane closure and poor permeability, and the thermal conductivity of rocks is as
low as 2.4 W-(m-k) ' to 2.6 W-(m'k) ', making the layer a good thermal reservoir caprock. The high-density cold water
formed by Ailao mountain and the deep structural fissure water are exchanged in the layer, forming the geothermal
water of the target mining layer. The content of cation Na' in geothermal water is significantly higher than that of K",
Ca’". Mg”, the milliequivalent content is 88.3%, the anion content is mainly CI” which accounts for 81.47% of the
components;the pH value is 8.14, the content of SiO, is 75.65 mg-L ', and the content of ion F~ is 7.46 mg-L . The
degree of mineralizationand the content of ionic components of waterare high, indicating that the metamorphic rock
series with salt-bearing minerals and metamorphic minerals in the geothermal water circulation route has dissolved a
large amount of minerals through deep circulation. The Cl and Na' ions in the thermal fluid are mainly derived from
chlorapayite and sodalite in the first to third volcanic lava section of Dahongshan group(Pt,dks"”). The heat source in
the study area mainly comes from the rising heat flow along the fault zone and regional geothermal heating. Near the
Honghe fault, which penetrates deep into the mantle,the groundwater communicates smoothly with the deep heat
source, absorbing the energy released by the deep magma, radioactive decay and tectonic movement, forming
underground hot water. Under the action of water pressure difference and density difference, geothermal water
migrates to the shallow part along the Ailao mountain piedmont fault, Shuitang-Yuanjiang fault, fault of heat
conduction and water conduction such as F1, and structual fracture zone. When geothermal water migrates through the
soluble rocks and the rock strata with hard brittle fracture in the metamorphic rock series of the Dahongshan group, it

forms a thermal reservoir, and the water-bearing voids are mainly joint fractures.

Key words geothermal geology, geothermal water, geothermal reservoir structure, heat flow characteristics, hot

water circulation, Honghe river basin
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