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Fig.1 Karst distribution and karst groundwater systems in the

western Longdong basin
1=Sinian—Ordovician exposed carbonate rock area;
2—Sinian—Ordovician buried carbonate rock area;3—Non—Xkarst area;
4—Fault and its number;5—Boundary of karst groundwater system
6—Watershed of karst groundwater ; 7—Groundwater flow direction;

8—Karst spring; 9—Provincial boundary
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Fig.2 Chemical trilinear diagram of groundwater in the

central and south parts of the study area
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Fig.3 Stable isotope distribution in groundwater of the study area
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Fig.4 E—W—trending hydrogeological section across the Pingliang karst groundwater system

Q—Quaternary ; N—Neogene ; E-Paleogene ; Ki/— Lower Cretaceous Liwaxia Formation;

Kis+h—Lower Cretaceous Sanqiao and Heshangpu formations; K /h+jc—Lower Cretaceous Luohandong and Jingchuan formations

O—Ordovician ; F2—Penyang—Pingliang fault; F3—Gucheng—Anguo fault; F4A—Guyuan—Sanguankou fault;

F5—Fault at the eastern foot of the Liupanshan Mountains; 1—Geological boundary, measured and inferred ; 2—Fault; 3—Karst groundwater head line;
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Formation mechanism of karst groundwater in the western Longdong basin,
northwestern China

ZHANG Yan—lin, LI Sheng—yong, FU Dong—lin, CHUI Xu—dong

( Gansu Institute of Geological Survey, Lanzhou 730000, Gansu, China)

Abstract: The western Longdong basin is situated in an overthrust belt on the western edge of the Ordos basin,
where Neoproterozoic—Lower Paleozoic carbonate rocks are exposed or buried at shallow depths, forming a N—
S—trending karst water concentration zone. The karst—fissure water system 1s analyzed and discussed intensively by
using the method of structural control on water and hydrochemical isotope analysis. The spatial distribution of
karst water in the area is controlled obviously by a N—S—trending overthrust belt, the water —storing space is
mainly karst fissures and the karst development and karst water concentration are mainly controlled by structure.
The hydrochemical features of karst groundwater in the south are notably different from those in the north. The
hydrochemistry in the Pingliang —Huating area in the south —central part with superior recharge conditions of
groundwater is mainly determined by the aquifer lithology and its occurrence conditions. Karst groundwater
mainly originates from meteoric water, while the buried karst groundwater is mixed water from multiple sources.
Based on the spatial distribution, features of the hydrodynamic field and recharge, runoft and draining conditions
of karst groundwater, the whole karst area is divided into three relatively independent karst groundwater systems,
namely, the Pingliang, Huating and west Huanxian systems, which may serve as a basis for water resource
evaluation in the karst area. These views have great scientific significance for a better understanding of the
characteristics of occurrence and concentration and mechanism for formation and evolution of karst water in arid
and semiarid areas of northwestern China and exploitation and utilization of karst water resources in the study
area.

Key words: western Longdong basin;karst groundwater media;structural control on water;karst groundwater system
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