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The different ecological niches in groundwater. From the recharge zone to discharge zone of
groundwater, with Eh decreasing, the function of the dominated microbial communities changed in turn of
organic decomposition, nitrate reduction, iron reduction, sulfate reduction and methane production.
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Figure 2. The relative change of detected nitrogen
cycling genes from the high arsenic group samples[36].

Arrows in orange indicate ammonium source
processes, arrows in green indicate ammonium
utilization processes. Percentages indicate the

normalized total intensity of the functional genes in
groundwaters.
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Functional microbial communities and the biogeochemical
cycles in groundwater

Ping Li", Tian Tan, Han Liu, Helin Wang

State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences, Wuhan 430074, Hubei
Province, China

Abstract: As the important part of earth’s critical zone, groundwater system provides special habitat environment
and complex conditions for microorganisms, which further evolves complicated biogeochemical processes. In the
last decades, with the developing and inter-crossing of new technologies and multi-discipline, important progresses
have been obtained in the fields of microbial functional communities and biogeochemical cycle in groundwater.
This review mainly describes the ecological niche of functional microbial communities, introduces the new findings
in  microbially-mediated geochemical cycling, microbial remediation and numerical simulation of the
biogeochemical processes in groundwater system, including the discovery of new species, the coupling of various
element cycles, and the latest technology of in-situ remediation of contaminated groundwater. This work also
prospects the related future research direction including the microbial “dark matters” and “dark processes”,
bioremediation, medical geology, and multidisciplinary integration in groundwater system.

Keywords: groundwater, microbial functional communities, ecological niche, biogeochemical cycles, bioremediation,
microbial numerical simulation
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