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Fig. 1  Simplified geologic map of Ganlanhe spring area
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Fig. 2 Photomicrographs of rock slices
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Table 1 Chemical compositions of groundwater from Ganlanhe
hot spring(mg-L™")

WE/C mf/C K’ Na®™ Ca® Mg NH"
80 1096 1.5 89.1 1.51  0.16 0.03
TFe CI° SO HCO; COy F  NO;
0.015 5.55 16.15 91.24 24.75 20.73 1.09

NO,  SiO, Mn pH TDS

0.01 73.58 0.0022 8.95 267.4
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Fig. 3 Chart of major ions in hot water of Ganlanhe spring
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Fig. 4 Piper trilinear chart of hot water samples
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Table 2 Contents of 8D and 8O of some hot springs in Yunnan Province
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Fig. 6 Isotopic composition of hydrogen and oxygen
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Table 3 Enthalpies of liquid water and quartz solubilities at selected temperatures and pressures appropriate for coexistent steam and

liquid water'
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Fig. 8 Relationship between fraction of cold water and tempera-
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ture of hot water in Ganlanhe spring
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Hydrochemical characteristics and composite genesis of a geothermal
spring in Ganlanhe, Changning, Yunnan Province

PAN Ming"**,HAO Yanzhen**,LLv Yong*’, LI Bo'

(1. Faculty of Land Resources Engineering , Kunming university of Science and Technology, Kunming, Yunnan 650093, China;2. Institute of
Karst Geology, Chinese Academy of Geological Sciences , Guilin, Guangxi 541004, China;3. Key Laboratory of Karst Dynamics, MNR &
GZAR, Guilin, Guangxi 541004, China)

Abstract This paper presents an analysis of lithology and structural characteristics of cap rock and the thermal
reservoir of the Ganlanhe hot spring. It covers hydrochemical types, recharge mechanism, thermal reservoir char-
acteristics and mixing mechanism of hot and cold water. The analysis is based on hydrochemical data, using the
piper triangle diagram, isotope hydrology method and the geochemical temperature scale. The results show that
the underground hot water is supplied by atmospheric precipitation, mixed with the cold water from the shallow
subsurface during the process of hot—water rising to the surface, and the proportion of cold water mixing is about
62% —64%. The chemical type of hot spring water is HCO,—Na, which indicates that there is a coupling relation-
ship between the chemical composition of hot water and the surrounding rocks. The circulation depth of under-
ground hot water is about 2,070 m. The formation of the Ganlanhe hot spring is closely related to the Kejie fault,
which controls the storage, migration and mixing degree of underground hot water. The research results fill the

gap of the research on the Ganlanhe hot spring and provide scientific support for its development and utilization.

Key words Yunnan, hot spring, hydrochemistry, isotope, Kejie fault
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