ΒΙΟΜΟΝΙΤΟRΙΝG
Prof. Maria Lazaridou-Dimitriadou

School of Biology, Department of Zoology, Aristotle University of Thessaloniki, GR 540 06, Thessaloniki, GREECE                                                                Email: mlazarid@bio.auth.gr

Summary

Biomonitoring is the measurement of effects of pollutants οn  natural aquatic test organisms rαngίng from bacteria to fish.  Effects include mοrtality growth inhibition, cancers and  tumours genetic alteration and reproductive failure. Effects  can also be measured in the field by measuring species  diversity. Biomonitoring also includes the measurement of  pollutants that are accumulated in tissue αnd other organs of  biological organisms. Βiοmοnitοring must lead to an integrated  strategy for surveillance, early warning and control of freshwater  ecosystem, which will be able tο respond to the different impacts in the  time and space. The conception "monitoring" is a specific information system for an assessment of the anthropogenic character of changes and  the environmental fluctuations on a background of natural οnes.As an  element of the global environment monitoring the biological monitoring is a permanent registration of the biodiversity, the structure and the living  system, functioning (Socolov & Smirnoν, 1978).The toxic effect must be  monitored fοr different levels of the biological material organization  mοlecular, cellular, individual and population.

Environmental monitoring and surveillance of water bodies. Water quality monitoring
All water quality monitoring techniques and sampling methodologies introduce some bias. The advantages of chemical approach  (discrete or automatic samplers) are the smaller variability between replicates  and the highly specific nature of the data obtained in terms of which pollutants  /toxins are present and at which concentrations. But they must be continuous in  order to be more representative and this is possible only for some determinands  such as pH, ammonium, temperature, dissolved oxygen, turbidity and chlorophyll (currently it is developed for others too). Whereas biological monitoring  encompases the ecological quality and uses the responses of biota to changes  in water quality as a method of assessing such changes. Water quality impact  may be monitored at a number of different levels, from community status (e.g.  fish/invertebrate indices), through population effects (which take into account  fecundity and age-specific survivorship), to the presence/absence of indicator  species (individual species of mayfly or caddis-fly larvae have different  tolerances to water acidification) and effects on the individual which range from  whole organism mortality to sub-lethal tests at the cellular or tissue level. This last group includes behavioural techniques , pathology, developmental  tests(e.g. the oyster embryo development bioassay), biochemical assays (e.g.  the induction of cholinesterase enzyme activity), physiological tests  (respiratory activity, ventilation rate, e.t.c.) and bioaccumulation studies  (Calow and Petts 1995). The best and the most integraded method of monitoring  though is the one that takes into consideration both biological aspects and  physicochemical parameters of the environment.

Biological monitoring: Animal community changes

The use of changes in community structure to monitor pollution commonly involve benthic macroinvertebrates and this group is considered the most appropriate  biotic indicators of water quality in EU countries (Metcalfe 1989), including  Greece (Anagnostopoulou et aΙ .,1994). The biotic indices are based on the tolerance of benthic macroinvertebrates or other organisms to low oxygen  conditions and the effects of organic pollution on community structure.  Nevertheless, as it has been mentioned the application of biotic indices combined with measurements of physical and chemical parameters provide more  integrated results concerning water pollution.

Design of sampling and analysis
Despite the enormous and widespread need to be able to identify and, where possible, predict the effects of human disturbances in natural ecosystems, there is still insufficient attention paid to the basic requirements of design of sampling and analysis of quantitative data from field surveys. It is vital that the effort given to monitoring is properly targeted, otherwise the data collected will have limited value. Collecting data is no substitute for clear analytical thinking. It is perfectly possible to be "data rich and information poor".
Monitoring and environmental sampling for eventual management and conservation of habitats and species must operate within a framework of logic and design around specific anticipated processes and results. If not sampling is clearly confounded and any effect of the disturbance cannot be distinguished from natural variation between locations or time. The design of monitoring programmers involves decision-making with regard to four major factors:
1. Sampling sites (there must always exist a sampling site before the point source of pollution and one after).
2.Sampling frequency (it is better seasonally).
3. Sampling methodology (the same method must be always used for comparison reasons).
4. Choise of appropriate analytical methodology (including analytical quality control (AQC) procedures e.t.c.)

5. Choose the correct indices.

Indices- scores or other

• Saprobiotic

•Diversity indices

•Biological indices and scores


Saprobic Index(Q-index, ΒΕΟL, Κ 135)


(Holland,Germany, E. Europe)





Extended B.I


 (ΕΒΙ, G.B., 1978)





Extended B.I.Italy 
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Trent Biotic Index 


(TBI, G.B., 1964)
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