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Fig. 1 Structural diagram of the study area
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Photo 2 Fragments of/containing algal gravel and bioclastic limestone
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Table 1 Main chemical compositions of rock and ore in the thermal reservoir

MRS

AR B %

R it g 5

CaO  MgO ALO, SiO, Fe0, Mwl10* S K,0O NaO  TiO,
2018G-539 W 2T 53.8 048  0.02 0.146  0.17 39 0.018  0.024  0.084  0.002
2018G-540 Pjh 5374 076  0.174 0226  0.179 47 0.02 0.04 0.1 0.009
2018G-541 P.h 5356 056 0236 054 0.496 101 0.02 0.043  0.096  0.011
2018G-467 Pjh 5224 027 523 0.44 0.27 0.048 0014  0.005  0.04
2018G-468 Pjh 5202 022  5.83 0.33 0.2 93 0.03 0012 0038  0.02
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*2 ZK1 SR BENEHELITER
Table 2  Statistics of measurement data on well temperature of
ZK1 geothermal borehole

WE/m RE/C WE/m RE/C WE/m  RE/C
50 27.62 900 45.17 1700 59.47
100 27.6 950 46.11 1750 60.3
150 28.06 1000 47 1800 61.43
250 29.45 1050 48.06 1850 62.05
300 30.39 1100 48.87 1900 62.83
350 30.97 1150 49.76 1950 63.79
400 31.95 1200 50.77 2000 65.02
450 32.59 1250 51.6 2050 65.78
500 33.48 1300 52.47 2100 67.16
550 34.26 1350 5327 2150 68.55
600 35.08 1 400 54.02 2200 69.44
650 36.21 1450 55.02 2250 70.39
700 41.81 1500 55.75 2300 71.35
750 42.87 1550 56.69 2350 73.03
800 43.74 1 600 57.81 240027 745

850 4443 1650 58.8
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Fig.2 Vertical variation curve of geothermal
field of the borehole
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Fig. 4 Circulation mechanism of geothermal fluid in the study area
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Structural characteristics of geothermal reservoirs in southwest Guizhou: Taking

Pingdong geothermal reservoir in Wangmo county as an example

TU Mingjiang', ZHAO Liangjie*’, LI Qiang"*

, CHEN Gangl, WANG Ruofan', WANG Yuankun'

( 1. 114 Geological Brigade of Guizhou Geological and Mineral Explaration and Development Bureau, Zunyi, Guizhou 563000, China; 2. Institute of
Karst Geology, CAGS/Key Laboratory of Karst Dynamics, MNR & GZAR/International Research Center on Karst under the Auspices of UNESCO, Guilin,

Guangxi 541004, China; 3. Pingguo Guangxi, Karst Ecosystem, National Observation and Research Station,

Pingguo, Guangxi 531406, China; 4. Guizhou University,Guiyang,Guizhou 550000,China )

Abstract As future advantageous resources as well as renewable energy sources, geothermal resources are widely

distributed and used due to their large reserves. They are also clean, environmental and recyclable. Therefore, the

development and utilization of geothermal resources has become an important means of global energy transformation

and mitigation of global warming. In this context, understanding the dynamics of geothermal fluid movement and the

distribution characteristics of geothermal resources in the study area becomes important before the development of

these resources. Such knowledge is essential for harnessing the full potential of geothermal energy in the area under
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consideration. The development of geothermal resources based on geothermal temperature gradients is controlled by
regional geothermal reservoir structures and water-conducting structures. In order to gain a deeper understanding of the
circulation mechanism of the geothermal fluids in the study area, this study takes Pingdong geothermal reservoir in
Wangmo county of Guizhou Province as the research object, and analyzes the lithological characteristics, thermal
reservoir structures, water-conducting structures, characteristics of geothermal fields, and hydrochemical
characteristics of geothermal fluids in this area on the basis of the geological survey and the structural characteristics of
geothermal reservoir exposed by ZK1 borehole.

The results show that the study area is located at a national key metallogenic zone—the Youjiang rift of Jiangnan
composite orogenic belt at the north of Youjiang metallogenic zone, i.e. Shangli geoanticlinal inclined end of the
combination part of NW Wangmo fold belt in the foreland basin and the deformation area of EW Ceheng closed fold.
The tectonic stress is concentrated in this area. Geothermal fluids in the study area receive atmospheric precipitation
and are replenished along the distribution area of carbonate rock in the core of the Shangli geoanticline on the
northwest side. Then they fall into deep circulation along the fissure and fracture zones and converge in the geothermal
reservoir (from the reef limestone to the limestone of Houziguan Formation) and in the fault-fracture zone of western
Wangmocheng. After the interaction with the surrounding rocks, the geothermal fluids carry out the deep circulation
from northwest to southeast, during which they continuously absorb the heat flow transmitted upward from the deep
part of the earth's crust through deep faults. The heated and upwelling geothermal fluids move upward due to the
buoyancy produced by volume expansion (decreasing density). The fluids at low temperature in the upper part move
under gravity due to high density, forming a deep circulation system of the geothermal water in this area. Geothermal
fluids in the study area are enriched in the fault-fracture zone of western Wangmocheng and in the combination part of
the Permian reef limestone and the limestone of Houziguan Formation in the thermal reservoir. The runoff process of
geothermal fluid is mainly affected by the fault structure. The recharge, runoff and discharge conditions of
underground geothermal water in the study area generally follow the hydrogeological conditions of deep circulation.
The geothermal resources in the study area show typical convective characteristics of folds, uplifts and faults. The
analysis of Piper's three-line diagram shows that the hydrochemical type of geothermal fluids and shallow groundwater
in the study area is HCO;-Ca-Mg type, which is mainly controlled by carbonate minerals in thermal storage aquifers
(Pjh and P2h). The warming process of geothermal fluid is mainly controlled by the geothermal temperature gradient,
with the average of 2.34°C-(100m) . The thermal storage structure and water-conducting structure also have a certain
influence on the warming contribution. This research contributes significantly to our comprehension and prediction of
the movement patterns of geothermal fluids and the distribution traits of geothermal resources. As a result, it offers
invaluable reference for the development of geothermal energy in other analogous geothermal reservoirs within

Southwest Guizhou.

Key words thermal reservoir, geothermal gradient, structural feature, Pingdong geothermal system in Wangmo

county
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