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Fig. 2 Geological sketch of Yangbajing Geothermal Field
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Fig. 3 Characteristics of main alteration types in Yangbajing Geothermal Field: (a) vein silicification zone (west of Shangmugou,
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Fig. 4 Distribution of hydrothermal alteration in Yangbajing Geothermal Field
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Table 3 X-ray diffraction whole rock analysis results of altered rocks in Yangbajing Geothermal Field
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Fig. 6 Division of alteration periods in Yangbajing Geothermal Field: (a) gray white kaolinization silicification alteration
superimposed on the early yellowish brown ferritization silicified kaolinization zone; (b) gray white kaolinization silicification
superimposed on early yellowish brown hematite silicification; (c) the latest flame gray white kaolinization is developed in the
Quaternary deluvial sandy soil layer; (d) modern geothermal gas springs develop light yellow sulfur, white tufted aragonite, gray
white kaolinization, silicification and salt bloom; (e) modern gray alteration superimposed on the early pyrite silicification zone;

(f) steam holes and gray alteration are developed in the fissures of early pyrite silicified zone
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Fig. 7 Temporal and spatial
evolution of hydrothermal alteration
in Yangbajing Geothermal Field
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(a) 350~220 ka BP, the early high
temperature yellowish brown silicifica-
tion alteration was developed in the
Middle Pleistocene strata, and the geo-
thermal water was directly discharged
from the fault and its fracture zone to
the surface; (b) 140 ka BP, the north
area is uplifted, NW trending faults are
developed, shallow cold water quickly

enters the thermal reservoir, and gray
white kaolin alteration is developed in
the Middle Pleistocene strata; (c) 70~50
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Temporal and spatial evolution of hydrothermal alteration
in the Yangbajing Geothermal Field, Xizang ( Tibet)

HU Zhihua'? ,GAO Honglei'” ,WAN Hanping'*® ,ZHANG Song'* ,HAO Weilin'* ;WU Rujie"”

1) Beijing Research Institute of Uranium Geology , Beijing , 100029 ;

2) CNNC Geothermal Exploration Tecnology Center ,Betjing , 100029
Abstract; Yangbajing Geothermal Field, located in the northern part of Yadong—Gulu Rift in Xizang( Tibet)
is a famous high-temperature geothermal field in China. To better understand the development geothermal
characteristics in the south Tibet, it is essential to study the temporal and spatial evolution of hydrothermal
alteration. Based on the surface investigation, microscopic observations and X-ray diffraction analysis of the
Yangbajing Geothermal Field and its hydrothermal altered rocks, the major alteration types and characteristics are
summarized. The authors subdivided four different hydrothermal alteration zones: yellowish-brown center zone,
grayish-white intensely altered zone, grayish-white medium altered zone and light-grayish weakly altered zone.
There are three stages of alteration; the reddish-brown to yellowish-brown alteration stage, grayish-white alteration
stage and light yellowish-gray alteration stage. The results show that the high-temperature geothermal activity center
of Yangbajing Geothermal Field has always been in the sulfur valley of the north area, and its hydrothermal
alteration activity is mainly controlled by the active fault in Yadong—Gulu rift, and is also synchronous with the
fault activity. In the early stage, the geothermal water is directly discharged along the NE-trending faults, whereas
in the late stage, it is discharged after runoff through the shallow Quaternary stratum, resulting in shifting from
direct discharge to indirect discharge. The discharge area of medium—high temperature geothermal water migrated
from the northern sulfur valley to the Zangbuqu area in the south. According to the results, we concluded that the

intersection of NE-trending faults and NW-trending faults in the Liuhuanggou area can be regared as the main target
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for deep geothermal exploration in the north part of Yangbajing Geothermal Field.

Keywords: Yangbajing Geothermal Field; hydrothermal alteration; alteration zoning; active fault; Yadong—
Gulu rift
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