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A brief review for ecological studies on hyporheic zone of stream
ecosystem
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Abstract: Stream is complex three dimensional ecosystem, in which the interface of interaction between
surface-water and groundwater influenced the exchange of water and solutes between stream surface-water
and groundwater. In recent 10~20 years, a previously unrecognized habitat, the hyporheic zone, has been
recognized as a critical component of many streams. The studies on hyporheic zone has revealed the
significance of hyporheic zone in structure component, function and processes of stream ecosystem.
Hyporheic zone is defined as the saturated interstitial areas beneath the stream bed and into the stream
banks that contain some proportion of water from the stream surface channel or that have been altered by
channel water infiltration. This definition emphasized that presence of surface-water is a key property of
hyporheic zones. Thus. the hyporheic zone is known as an ecotone between groundwater and surface-

water. It occupied a central location between the surface-water above, permeable alluvial aquifers below,
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the riparian zones laterally, and the groundwater below. The recent advances of study on the significance
of hyporheic zone in stream ecosystem have got a deeper understanding of stream ecology and broadened
physical space of hydrobiont habitat and area of organism’s interaction and production presence. Hyporheic
zones are hotspots of biodiversity and now known to harbor a rich assemblage of organisms which exert a
significant effect on function of stream ecosystem, such as metabolism, nutrient cycle, and surface-
subsurface interactions. The hyporheos. biota inhabiting the hyporheic zone, exhibit various adaptations
to this habitat. Evidence suggests that many invertebrates and microbiota present in hyporheic zone. The
main ecological role of the hyporheic zone appears to be that of the alteration of water chemistry. Most
decomposition and microbial processing of stream organic matter occur in there. Along a single stream
riffle, there is a typical flow pattern in which surface-water enters the hyporheic zone in a downwelling
zone at the head of the riffle and hyporheic water returns to the stream surface in an upwelling zone at the
tail of the riffle. Downwelling stream water brings dissolved oxygen, nutrients, organic matter, and tiny
invertebrates into the hyporheic zone. As the water percolates through the hyporheic sediments, they act
as a biological filter. Dense microbial biofilms coat the large surface areas provided by the sediment
particles, and depending on the supply of nutrients and dissolved carbon, interstitial porosity and redox
potential, these thin biological layers carry out a suite of biochemical transformations. Upwelling water,
re-entering the stream at the end of a riffle or the downstream end of a gravel bar from hyporheic zone,
contains less dissolved oxygen and higher concentrations of nutrients in more reduced form. In these
upwelling zones, anaerobic processes such as denitrification, ammonification, and methanogensis usually
prevail. Upwelling nutrients from hyporheic zones influence primary production within surface
communities and accelerate the recovery of surface production after floods and other disturbances. Another
role of hyporheic zone lies in the refuge provides for many species of invertebrates from flooding and
drying, and the important physical and chemical conditions for the successful recruitment of gravel-
spawning fishes. Characteristics of hyporheic zone serve as integrators of broader environmental conditions
because they reflect the conditions of the surrounding landscape. Activities within a watershed., whether
natural or anthropogenic, influence the most basic aspects of hyporheic zone such as hydrological cycle,
physical and chemical properties, habitat distributions, trophic structure and ecological processes. So,
effective stream management and restoration requires defining system boundaries to include all major
ecosystem structural and functional attributes. Lack of consideration of hyporheic zone when predicting
ecosystem responses to natural and anthropogenic stresses is a significant source of uncertainty in current
management planning. In the end of this paper, some ideas for further studies on hyporheic zone were
proposed.

Key words: stream ecosystem; hyporheic zone; hyporheos; functional importance; dynamics;
biogeochemical processes; disturbance; responses
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