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Fig. 1

Distribution of regional faults in Eryuan County, Yunnan Province

F1. Nujiang fault F2. Lancangjiang fault F3. Lijiang—Xiaojinhe(or Jianchuan) fault F4. Honghe fault F5. Chenghai fault F6. Lvyejiang fault F7. Xiaojiang fault F8.

Kangding—Yiliang-Shuicheng fault F9. Mile-Shizong—Shuicheng fault f1. Lancangjiang fault f2. Weixi—Qiaohou fault 3. Jinshajiang fault f4. Honghe fault 5.

Ailaoshan fault f6. Lijiang—Jianchuan fault f7. Heqing—Eryuan fault f8. Chenghai fault I. Xizang—Sanjiang Orogenic system I1. Baoshan massif 12. Marginal arc

zone of Biluo snow mountain I3. Lanping—Simao bidirectional backarc—intracontinental basin 14. Marginal arc zone of Weixi I5. Zhongzan—Zhongdian massif II.

Yangzi-Huananlu massif IT1. Diancangshan crystalline basement block I12. Lijiang—Yanyuan marginal fault fold belt I13. Chuxiong intracontinental basin
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Fig.2 Plane layout of faults in Eryuan county

F1. Weixi—Qiaohou fault F2. Longpan—Qiaohou fault F3. Luopingshan fault F4. Heqing—Eryuan fault F5. Nandaping fault F6. Beipai—Zhengshengcun fault
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Fig. 4 Characteristics of geological outcrops of key faults in Eryuan county (see Figure 2

for the location of structural observation points)
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Fig. 5 Two-dimensional stress Mohr circle under biaxial stress state when rock stratum breaks
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occurring in rock layers on both sides of the faults
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Characteristics of faults and their controlling effect on geothermal energy in
Eryuan county, Yunnan Province

JIN Wenzheng'”
. OCNool o, nerg esources, na University o, eosciences\beljing), beljing 5 mna; . pelyin e aboratory o, nconventiona
(1. School of Energy R China University of G 1 Beijing), Beijing 100083, Chil 2. Beijing Key Lab v of Ul jonal
Natural Gas Geological Evaluation and Development Engineering, Beijing 100083, China )

Abstract As a kind of green and clean energy, geothermal resources are new and renewable and play an important
role in the future energy frame. Due to the unique tectonic location and intense fault activities, there exist favorable
geological conditions for the formation and flow of geothermal water in Yunnan Province, especially in its western
area, so geothermal resources are very rich. In order to analyze the structural factors of the distribution of geothermal
resources in Eryuan county, Yunnan Province, this study focuses on two basic topics of the structural characteristics
and fracture development mechanism of the key fault zones in Eryuan county, and selects several hot springs as
research objects in Sanying town, etc. Through field geological surveys, this study calculates the stress —strain
properties of different faults and predicts the fracture distribution under the background of different faults and multiple
fault combinations, based on which a three-dimensional spatial model of the fault structures and hot springs in the
study area has been established, showing the spatial relationship between the faults and geothermal energy in the
county.

The study results on the faults show that there are many large fault zones developed in Eryuan county, mainly
including Weixi—Qiaohou fault, Longpan—Qiaohou fault, Luopingshan fault, Heqing—Eryuan fault, Nandaping fault,
Beipai —Zhengshengcun fault, etc. The fault trend is mainly NW —SE, with characteristics of multi-stage tectonic
activity. Many scratches, steps and structural breccia can be found in the field, with obvious "compression-torsional” or
"tension-torsional” characteristics. Several faults are cut and transformed by late tensile faults, and have typical "flower
structure” on the cross sections. On the plane, the tectonic deformation in the west of the Beipai—Zhengshengcun fault
is mainly ductile-brittle deformation in early tectonic uplift period. The area to the east of this fault is mainly brittle
deformation, and the Neo-tectonic movement is manifested by obvious tectonic performance.

The theoretical calculation results show that the footwall of normal faults and the hanging wall of thrust faults
have large normal stress values and shear stress values. During the formation and evolution of the faults, the two strata
mostly form tractive anticlines, and the top of these anticlines are generally in an extensional stress state. Under the
effect of gravity and other stresses of the overlying strata, the footwall of normal faults and the hanging wall of thrust
faults are more likely to develop fractures near the faults, providing geological space for the flow or accumulation of
hot spring water.

The analyses of the distribution of surface hot springs in Eryuan county show that the hot springs are mostly
distributed in the areas with favorable fractures. The hot springs in Niujie town in the north of Eryuan county are
located in the hanging wall of Heqing—Eryuan (thrust) fault zone, and at the intersection of late extensional faults. The
outcrops of these hot springs are at relatively low altitudes. The hot springs near Eryuan county are located at the
hanging wall of thrust fault (i.e. Beipai—Zhengshengcun faults), the arc turning of the fault, and the plane intersection
of the NE secondary fault and the main fault. The hot springs in Sanying town are located at the intersection of
Nandaping fault and multiple sets of normal faults in the northeast direction, at the foot wall of Nandaping fault at a
relatively low altitude. A number of hot spring outcrops on the west side of Yousuo town are in beaded distribution on
the plane, consistent with the north-south strike-slip faults (i.e., the Xunjiancun fault), and are located at the middle and

south ends of the strike-slip faults, both of which are the intersection of the strike-slip faults and the north-east faults.
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To sum up, faults have an obvious control effect on the hot springs in Eryuan county. The big cutting depths of
large strike-slip faults are conductive to the communication of the deep heat source. That is to say, as important
channels for the upwelling of deep magma, these faults are geologically manifested that a number of magmatic
intrusions or veins are distributed along strike-slip faults, with relatively high geothermal gradients. In the later stage, a
large number of tensile faults are developed, generally in the northeast direction. Most of them are "open", and some of
the transverse sections of the faults can be characterized by V-shaped structures. Hot spring water can generate
underground runoff along the tensile faults. Since the footwall and hanging wall of the normal faults can be classified
as fracture development zones, hot springs can be concentrated in these fracture zones, at the intersection of faults with
different directions and at the pinch-outs of faults. Under the comprehensive influence of multiple factors such as

altitude and Quaternary, hot water is exposed to the surface to form hot spring spots.

Key words fault, fracture, stress, geothermy, Eryuan county
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