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Fig. 1 Hydrogeological map of the study area (a) and line layout map of geophysical prospecting (b)

1. geophysical prospecting area 2. strata and stratigraphic boundaries 3. fault identification/fault prediction 4. direction of groundwater flow 5. descending

spring/ascending spring 6. clastic fractured aquifer 7. magmatic fissure aquifer 8. karst aquifer of carbonate rock 9.carbonate rock with karst fissure aquifer of

clastic rock 10. survey line (point/line number) 11. survey line orientation 12. ditch 13. gully 14. village road
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Table 1 Resistivity parameter of rock and soil layer
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Note: Based on "A case study of water prospecting by electrical method in

clastic rock areas of Guangxi".
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Fig. 3 Contour section of inversion of apparent resistivity by high-density resistivity method



436 A

2024 4

M AR, I B BRI TR B A R, A T 4300 114
TRISEE B P, W0 fL EL 3 A 20 A 5 24 2) HLAZ A
BN, DX F B A TE I S e AR A, O B 2R
BRTEATT SAT R 5

3.3 FEMAMAHE
SRS I IS T I S i e S G e S A N RN

210230250270290310330350370390410430 5 &=/
X

a

0~150 m HLBHARAE AL/, /N T 300 Q-m, 5> K T
FHAAEI/N T 900 Q-m, SEHFLIEEE A MG . 220~
290 m M 5 BE, B 10~190 m 77 75 B BH R 5%,
Sh A K SCHL TR 1), R & B AL —r AR
[ri) DT 23, 41 DRIy Sy 2R BT B T S AT 5 230~270 m il
FUBE TRIE R 10~190 m A7 76 AH X 5 I i BEL S 47, 4
DAY & KA o

E R /m 5B /m
21007 4, o 450
50 1 om 20807 7
m ]
s 2060 -,
100 830 001"
750 50007 =
650 2000 - ﬁ
150 - 550 1980+ —lx <.
450 19604 —1 - 5.
200 - 350 1940 Lt
250 19207 -2
19004 —
250 150 T
50 1=
1 860
300 /,// /:L/ 1 _:_ e ,J_,,/qV’ P et
L e 4o, %ZFJ?—::H: PRI A s ™ BT ml ey

R /m

B4 FIAMAEERENEEREELEEE(a) &t RAEESIEE (L)
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Fig. 5 Diagram of comprehensive interpretation of apparent

resistivity sounding curve at 270-meter position
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Application of comprehensive geophysical prospecting method to water detection in
the clastic rock area of Dalubian village, Xuanwei, Yunnan Province

ZHENG Zhijie"”’, ZENG Jie"’, GAN Fuping"’, CHEN Jili’, LU Xiuhua"’
(1. 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; 2. Hefei University of Technology, Hefei, Anhui 230009, China; 3. Pingguo Guangxi, Karst Ecosystem,
National Observation and Research Station, Pingguo, Guangxi 531406, China; 4. No.307 Nuclear Geological Brigade of
Guangxi Zhuang Autonomous Region, Guigang, Guangxi 537100, China )

Abstract The development of fractured and fissured zones characterized by strong water abundance is limited in the
clastic rock aquifer with generally poor water-rich properties. Additionally, the small contrast in electrical properties
between the water storage structures and the clastic rock makes water detection difficult. In order to explore the
effectiveness of geophysical methods in water detection in clastic rock areas, the high-density resistivity method,
combined with profile method and audio frequency magnetotelluric method (EH4) are used to study the water detection
in clastic rock strata in Dalubian village, Xuanwei, Yunnan Province. The study findings may provide a theoretical basis
for the selection of geophysical methods under the same site condition and the same geological background so as to avoid
blind method selection and to save time and cost.

The study area is located in Xuanwei county, Yunnan Province, belonging to the Beipan river basin. The terrain is
low in the north and high in the south, with large undulations and a height difference of 150-250 m. The terrain falls into
the type of the eroded middle-mountain trough valley. The exposed strata in the study area are purplish red or greyish-
green sandy mudstone, mudstone, sandstone interbedded with limestone, mudstone, etc. of the lower Triassic
Feixianguan Formation(T,f). The study area is located in the northwest wing of Tianba syncline, about 1 km away from
the core. The core is composed of the Feixianguan Formation (T f) of the lower Triassic, and the two wings are composed
of the Carboniferous (C) to Permian (P) strata. The main aquifer in the study area is composed of purplish red or greyish
green sandy mudstone, mudstone, and sandstone layers of the Feixianguan Formation (T f) in the lower Triassic, with
fractures as the main aquifer medium. The fractured aquifer is mainly composed of insoluble hard and brittle rock layers
in clastic rocks, igneous rocks, and metamorphic rocks. Interbedded fractured aquifers, fractured aquifers, and weathered
fractured aquifers are commonly present. Atmospheric precipitation infiltrates along cracks and joints to recharge
groundwater, with runoff direction from south to north, and is ultimately enriched in valleys. The study area is located
near the core of the Tianba syncline, with well-developed joints and fractures, and a large storage space for groundwater.

The results show that the clastic rocks of Feixianguan Formation (T,f) in the upper Triassic system are at medium-
level water abundance, with uniform water content. Constrained by the narrow ground, the lengths of survey lines in high-
density electrical method and the combined profiling method are limited, and hence the small detecting depths. Affected
by the small resistivity of clastic rocks, the effect of using high-density electrical method and combined profile method in
water detection is not good, because it is difficult to identify effective anomalies such as bedrock fractures within the
detectable depth range by these methods. Therefore, it is necessary for us to combine other geophysical methods to
effectively distinguish the anomalies. The audio frequency magnetotelluric method with high lateral resolution can
effectively identify the development sections of structural fault fracture zones and fracture zones in clastic rocks. The
anomaly is characterized by relatively low resistance. The apparent resistivity sounding curve, with a high vertical
resolution and good indication significance for fracture, can effectively distinguish the structure of rock and soil layers at
different depths. To carry out water detection in the clastic rock area with relatively narrow ground site, the audio
frequency magnetotelluric method combined with apparent resistivity sounding curve can achieve good results. The audio
frequency magnetotelluric method can determine the location of fracture development zone in clastic rock areas, and
apparent resistivity sounding curve can determine the depth of fracture development zone.

Key words high-density resistivity method, combined profile method, audio frequency magnetotelluric method,

apparent resistivity sounding curve, clastic rock, water detection
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