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During the period 1998 — 2012 a series of publixceti(including papers and books) on aquatic
ecosystems, water quality and hazard assessmeafpwilished by Dr. Sergei A. Ostroumov
(Laboratory of Physico-Chemistry of Biomembranes; ity of Biology, M.V. Lomonosov
Moscow State University, Moscow 119991, RussiareFatbn) and co-workers (e.g., [1-6]).
His research was conducted at many institutionstagcow State University, Russian Academy
of Sciences, University of Massachusetts (U.S.RIymouth Marine Laboratory (U.K.) ,
Institute of Biology of Sothern Seas (Sevastopaiy some others.

The new data generated by the experimental reseétbis author covered a variety of topics
relevant to better insight into how aquatic ecomystounteracts water pollution. E.g., the author
discovered new facts on the roles of aquatic imedtes that filter water and of aquatic
macrophytes that contribute to a decrease in cératems of pollutants in the aquatic
environment. On the basis of his new experimentiscamrent scientific literature, he made a
fresh analysis of the complex of ecological factmd processes that contribute to improving
water quality, in other words, to water self-purdiion. This analysis combined together the
current knowledge of physical, chemical and biatagprocesses which contribute to improving
water quality.

In making this analysis, Dr. S. O. proposed tothgewvord ‘biomachinery’ [4]. It helps to
emphasize the role of multi-faceted ecological naeedms that include biological communities
and biodiversity; biomachinery's function is impiry water quality.

His experimental studies included the inhibitorgplgsis of water filtration by a number of
marine and freshwater filter- feeders, e.g. nevbitdry effects of synthetic surfactants on filter-
feeders were found. The organisms studied werbittadve molluskdMytilus edulis, Mytilus
galloprovincialis, Crassostrea gigas, Unio tumidus, crustaceanBaphnia magna, and rotifers.
Moreover, a significant series of experiments weneducted using aquatic macrophytes,
e.g.,Elodea canadensis, Potamogeton crispus, Ceratophyllum demersum and others. These
macrophytes demonstrated their potential in imprgwvater quality and in decreasing the
concentrations of chemical pollutants in aquaticlitne. Among the chemical pollutants studied
were synthetic surfactants, detergents [1-5 ], heawtals (in the form of water-soluble salts),
and nanoparticles containing heavy metals [6].

As a result of his studies, Dr. S.O. formulatecea ecological theory of how aquatic
ecosystems control, maintain and improve waterityudlhis theory has a number of names: the
theory of biocontrol of water quality [7], the thrgaf multi-functional role of aquatic organisms
(biota) in water self-purification [9], the theooy water self-purification, the theory of the
polyfunctional role of biodiversity in water puftion [2], the theory of biomachinery for
maintaining water quality and natural water selfioeation [4], the theory of biotic self-
purification of aquatic ecosystems [8].

Among the innovations in the S.A.Ostroumov's theasyvell as in the series of his
publications - papers and books - was the cemmiuon a fundamentally bigger role (than it



was thought before) of the community of aquaticaoigms in safety and sustainability of water
resources and water supply.

The theory of biomachinery was substantiated apgated in the large series of these
publications.

It is logical to expect that in the case of a bdtteowledge of the biomachinery of water self-
purification we will be able to better use the matyotential of aquatic ecosystems for
maintaining and improving water quality. This ngiye us a new hope for a wiser management
of aquatic systems. This may help us with wategtyadnd water sustainability.

This conclusion leads to not only a fundamentahgean the understanding some details of
freshwater and marine ecosystems but also to ageharsetting goals in management of water
resources and aquatic bio-resources. The conclusi@an that without healthy aquatic
ecosystems and healthy state of aquatic organissignpossible to maintain safe water supply.
It makes the protection of biodiversity and healtkgte of aquatic organisms not only a
humanistic goal but also a rigid prerequisite faving water of acceptable quality. This is a
fundamental change in goals and perhaps in pragtieavironmental and resource management
of to-day and to-morrow.

Evidence of usefulness: citation

These papers are a continuation of a series of pth#ications of the same author, Dr. S.O.,
that were accepted well by the international sdierdommunity and were cited in various parts
of the world: Europe, North America, India, Chiaad Australia [ 10 ]. Some of the papers of
this series were often cited also in dissertat[@d
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** Some relevant sites:

First opinion paper and review paper in which atrragdpect innovative analysis of the
ecological role of organisms that filter water vmaade:http://5bio5.blogspot.com/2012/08/first-
opinion-paper-and-review-paper-in.html

Breakthrough, ecology paradigm shift: new concdpaton of fundamentals of ecology,
especially aquatic ecology: Contribution to devetent of a new theory of ecological
mechanism of water quality control: http://5biosdpot.com/2012/08/ecology-paradigm-shift-
new.html

http://5bio5.blogspot.com/2012/08/concept-of-aquthtota-as-labile-and.html

WATER SUSTAINABILITY, SAFETY: discovery of a key tdor to water sustainability and
safety (here you will also find some relevant siterench, Spanish, Japanese, Chinese,
Korean): http://5bio5.blogspot.com/2012/07/watestainability-safety-discovery.html
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Water filtering activity of filter-feeders: a rewiepaper with innovative analysis:
http://5bio5.blogspot.com/2012/08/water-filteringhaity-of-filter.html

(Ostroumov S.A. Some aspects of water filteringvatgtof filter-feeders.- Hydrobiologia. 2005)
new theory of ecological mechanism of water qualdmtrol:
http://5bio5.blogspot.com/2012/08/new-theory-oflegtcal-mechanism-of.html

Water Biomachinery: Innovative conceptualizatidrstep to a silent revolution in ecology,
environmental science, and water science.

http://5bio5.blogspot.com/2012/07/innovative-cortocepzation-of. html

In user-friendly, reader-friendly format, on inn¢ieas, discoveries, breakthroughs, findings in
areas of ecology, environment, water safety: Blost fitles, key words, web addresses of the
sites: http://5bio5.blogspot.com/2012/07/userrig-info-on-innovations.html

WATER and ecosystem's values. SELF-RELIANCE:
http://5bio5.blogspot.com/2012/07/water-and-ecasystvalues-self.html
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"Knowing is nhot enough; we must apply.
Willing is not enough, we must do."

Goethe
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