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Fig. 1 Hydrogeological sketch (modified according to reference [20])
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Fig.2 Schematic diagram of longitudinal section of underground river S17
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Table 1 Statistics of dynamic changes in typical groundwater discharge points
Hett 5 g S17 S13 S21 S6 S4 S9

FAKIP iR/ s 1350 69.83 66.16 155 53.82 248.81
K353 /L s 190 12.36 33.43 45 12.29 32.89
FHEE R EULs 7.11 5.65 1.98 3.44 438 7.57

RS 3710 649.83 315.15 2440 446.57 1834.8
PURIIE ] /N /s 103 5.7 18.19 20 7.36 27.56
/L 1150 54.90 54.93 121 40.53 177.82
P W R A () 3.23 11.84 5.74 20.17 11.02 10.32
PAB S W R () 36.02 114 17.33 122 60.68 66.57
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Fig. 3 Relationship between dynamic changes in flow at typical discharge points and rainfall

& 3

®2 AEPEERFRESITR (RM:mgL")

Table 2 Statistics of main ion concentrations in water samples (unit: mg-L™)
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5.68
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R
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Fig. 5 Piper diagram of surface water in the study area
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Classification of groundwater systems and system characteristics in the
Datang synclinal area of north Guizhou

HOU Jiangyong', XIANG Zhao', HU Yu’
(1. No.117 Geological Brigade of Guizhou Bureau of Geology and Mineral Exploration and Development, Guiyang, Guizhou 550018, China;
2. Guizhou Geological Environment Monitoring Institute, Guiyang, Guizhou 550081, China )

Abstract In recent years, researchers have conducted various studies on the classification of groundwater systems
and have summarized different methods of this classification. Investigations into groundwater system division and
system characteristics have been carried out in several areas of karst mountainous areas in Southwest China. Notably,
Guizhou Province has extensively conducted 1:50000 hydrogeological surveys; however, there has been no research
focused on the classification of groundwater systems within the water-bearing system of the Datang Syncline Area in
North Guizhou. This area is characterized by multiple bauxite exploration rights, and bauxite is known to be a karst
water-filled deposit that is directly replenished by roof water. The karst hydrogeological conditions are extremely
complex, which poses certain difficulties for the objective evaluation of the hydrogeological characteristics of bauxite
in this area. This study provides an objective evaluation of the regional hydrogeological characteristics by examining
the groundwater system in the Datang Syncline Area of North Guizhou. It mainly uses hydrogeological survey data

collected from the study area, supplemented by on-site hydrogeological surveys, results of water quality analysis, and
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long-term observations of groundwater dynamics. This comprehensive analysis aims to delineate the boundaries and
characteristics of the groundwater system in the area.

The research findings indicate that the Datang Syncline Area in North Guizhou has a relatively independent
groundwater system characterized by relatively complete recharge, runoff, and discharge conditions. This system
mainly consists of underground river systems and dispersed discharge systems. The study area is divided into two
groundwater systems, namely, the Datang synclinal underground river system and the Luolong anticline dispersed
discharge system. The characteristics of each system are described. The water-bearing medium of the Datang synclinal
underground river system consists of fissure—cave and cave—pipeline formations. The groundwater depth typically
ranges from 50 m to 250 m. Except for the watershed in the southwest, the remaining boundaries are delineated by the
aquitard of the Hanjiadian Group within the Zhiliu System. There are 392 surface karst features in the system,
including sinkholes, inlets and outlets of underground rivers, and karst funnels. The system is mainly composed of
underground river pipelines, with a total of seven main underground rivers. Among these, two larger underground
rivers, S17 and S22, are located north of the Luolong River and are considered the main underground rivers in the
system. The underground rivers S18, S19, S20, K1, and K2 are developed south of the Luolong River. The Datang
synclinal underground river system characterized by a centralized injection supply, concentrated runoff through karst
pipelines, and centralized discharge from underground river outlets. In the area north of the Luolong River,
groundwater typically flows from north to south, whereas in the southern area, groundwater flows from southwest to
northeast. The aquifer medium of dispersed drainage system of the Luolong Anticline is mainly composed of joint
fissures. The boundary of the system is delineated as follows: the surface watershed to the northwest, the aquitard of
Silurian Hanjiadian Group to the south and east, and the surface watershed to the west. This system is characterized by
surface infiltration recharge, joint fissure runoff, and dispersed discharge through springs. The overall direction of
groundwater runoff is from north to south. The dynamic changes in water flow are consistent with rainfall variations,
and the dynamic changes of groundwater are relatively stable. The chemical type of groundwater is HCO;- Ca™".
Compared with the dry season, the content of Ca’" in surface water during the wet season decreases, primarily due to
dilution by rainstorm. The increase of HCO; - is relatively small, mainly because atmospheric precipitation during the
rainstorm absorbs high concentration of CO, from soil and fallen leaves during the surface runoff process, which
subsequently leads to chemical reactions. The research findings provide a basis for objectively evaluating the

hydrogeological characteristics of bauxite and the regional groundwater resources in the study area.

Key words groundwater system, boundary features, dynamic changes, Datang syncline, North Guizhou
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