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ABSTRACT

Sedimentary environment and possible origins of geothermal water in the Gushi depression,
Shaanxi Province, NW China are discussed in this paper based on the isotope and hydro-
chemistry characteristics of the geothermal water. The results illustrate that isotope and
hydrochemistry characteristics in different parts of the study area show obvious differences,
which indicate their different storage environments, recharge resources, and genetic types.
The study expound for the first time that genetic types of geothermal water are various and
the main genetic types of geothermal water include: (1) modern circulating water which host
on an opener thermal environment; (2) residual connate water that may exist in a closed
geothermal reservoir; and (3) the mixed water between 1 and 2.
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1. Preface

Environmental isotopes are effective tools to study
the origin, genesis, and storage of deep-earth geother-
mal fluids [1,2]. With large-scale development and uti-
lization of geothermal water in Gushi depression,
eastern Guanzhong basin, Shaanxi Province, there are
important theoretical and practical significances to
understanding the characteristics of deep geothermal
waters for sustainable exploitation and utilization. The
geothermal water must be desalted in some way, so it
is better to learn how to desalt the highly total dis-
solved solids (TDS) groundwater.

Traditional theories on groundwater are based on
the understanding of shallow groundwater systems,
with its main genesis type as infiltration water coming
from precipitation. Nowadays, the hydrological study
of water bodies has already transferred from the
relatively stable geochemical reactions and slower
speed solution processes at low temperatures to more
active chemical reaction with complex sources of salts
and diverse genetic types. For instance, the mining
depth in Gushi depression has already reached 4,000
meters in the eastern Guanzhong basin, and the tem-
perature in springs and bore holes has reached 123˚C.
TDS in the geothermal water is almost equal to that of
seawater. More importantly, the d18O shift in the
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