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Sustainable use of aquatic resources is based on the ability of aquatic ecosystems to maintain a certain level of water quality. Water self-purification in both freshwater and marine ecosystems is based on a number of interconnected  processes (e.g., Wetzel, 1983; Spellman, 1996; Ostroumov 1998, 2000). Among them are:
(1) physical and physico-chemical processes, including: (1.1) solution and dilution of pollutants; (1.2) export of pollutants to the adjacent land areas; (1.3) export of pollutants to the adjacent water bodies; (1.4) sorption of pollutants onto suspended particles and further sedimentation of the latter; (1.5) sorption of pollutants by sediments; (1.6) evaporation of pollutants; 
(2) chemical processes, including: (2.1) hydrolysis of pollutants; (2.2) photochemical transformations;  (2.3) redox-catalytic transformations; (2.4)  transformations including free radicals; (2.5) binding of pollutants by dissolved organic matter,  which may lead to decreasing toxicity; (2.6) chemical oxidation of pollutants by oxygen; 
(3) biological processes, including:  (3.1) sorption, uptake and accumulation of pollutants by organisms; (3.2) biotransformations (redox reactions,  degradation, conjugation), mineralization of organic matter; (3.3) transformation of pollutants by extracellular enzymes; (3.4) removal of suspended matter and pollutants from the water column in the process of water filtering by filter-feeders; (3.5) removal of pollutants from the water in the process of sorption by pellets excreted by aquatic organisms; (3.6) uptake of nutrients (including P, N, and organic molecules) by organisms; (3.7) biotransformation and sorption of pollutants in soil (and removal of nutrients), important when polluted waters are in contact with terrestrial ecosystems; (3.8) a network of regulatory processes when certain organisms control or influence other organisms involved in water purification.
Living organisms are involved in physical, physico-chemical and chemical processes 1.1-1.6  and 2.1-2.6  directly or through excretion of oxygen or organic metabolites, production of suspended matter, affecting turbidity, temperature of water or other parameters of the ecosystem. As a result, living organisms are the core component of the multitude of processes of the ecological machinery working towards improving water quality. This component performs eight vital functions directly (3.1-3.8) and is involved indirectly in some of the other twelve functions (1.1-1.6  and 2.1-2.6) so that its role is clearly polyfunctional.
Living organisms of aquatic bodies (both autotrophs and heterotrophs) are enormously diverse in terms of taxonomy. Among them, autotrophs generate oxygen that is involved in the processes 2.6 and 2.4 above. Heterotrophs perform  processes 3.1, 3.2, 3.4, 3.5 and some others. Virtually all biodiversity is involved.
Given this polyfunctional role of aquatic organisms, in one of our publications we compared aquatic ecosystems to 'large-scale diversified bioreactors with a function of water purification' (Ostroumov, 2000).
What is interesting about the biomachinery of water purification is the fact that it is an energy-saving device. It is using the energy of the sun (autotrophs) and the energy of organic matter which is being oxidized in the process of being removed from water by heterotrophs.
Some interesting examples of how various organisms are incorporated in that polyfunctional activity were given by authors of the preceding papers in this volume.
The importance of aquatic organisms in performing key functions in the hydrosphere provides an additional  convincing rationale for protecting biodiversity.
The efficiency of the entire complex of those processes leading to water purification in ecosystems is a prerequisite for the sustainable use of aquatic resources. Man-made effects on any of those processes (we have shown effects of surfactants on water filtration by bivalves; some of the experiments were carried out together with Dr. P. Donkin) may impair the efficiency of water self-purification (Ostroumov, 1998; Ostroumov et al., 1998; Ostroumov & Fedorov, 1999; Ostroumov  2001a, 2001b). 
We postulate and predict that further studies will provide new striking examples of how important biodiversity is in performing many vital ecological processes leading to upgrading water quality. By doing so, the multifunctional participation of biodiversity supports the sustainable use of water as one of key resources for mankind.
The  body of new data and  ideas presented in this volume will hopefully serve towards following interconnected and partially overlapping goals:
prioritization of efforts on research and management in the area of aquatic resources and aquatic environment;
biodiversity studies and protection;
sustainable use of aquatic bioresources;
advancement of aquaculture and mariculture;
decreasing costs and increasing efficiencies in wastewater treatment using ecosystems;
combatting eutrophication; 
understanding the role of biota in biogeochemical flows of chemical elements and in buffering global change.
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ADDENDUM
(added when the paper was put at the web site).
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