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ABSTRACT
Comparative analysis of approaches and methods of biological assessment of water quality is presented. A method of diagnostic of aquatic ecosystem "health" and water quality evaluation based on the physiological states of fish are substantiated. Fish occupy the upper level in the trophic system of the water body. Pathological changes in fish organs allow the determination of the degree of the aquatic environment toxicity and give an idea of the potential hazard presented by different substances finding their way to this water body, as well as of the cumulative effect of the substances in question on organisms during their lifetime.
It is very important to reveal unfavorable water quality, based on studying fish organs, because many physiological systems of fishes are similar to those of hematothermal animals, which allows us to forecast the consequences of toxic substances occurrence in the aquatic environment for human organs as well. In large-scale international projects, involving the determination of the dose-effect dependences between the environmental pollution and the response of biological systems to contamination, the early diagnostic of disturbances in aquatic ecosystems, and the critical concentrations of pollutants in the water body, studying of fish is prioritized. Symptoms of physiological changes and
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pathological state of organisms in natural water bodies reflect poor "health" of the ecosystem and unsatisfactory water quality. Characteristics of the main symptoms of diseases in fish inhabiting freshwater bodies and pathological disturbances in their organs and tissues, caused by water bodies' contamination with toxic substances, are presented.
Comprehensive assessment of ecotoxicological situation in the Russian reservoir (case study of Volga and Imandra' reservoirs) and preliminary assessment of the pilot study for Tsen-Wen Reservoir of Taiwan are presented. Concentrations of organic and inorganic toxic substances are cited. Basic clinic and postmortem symptoms of intoxication in fish are described; changes in the cellular structure of their organs and tissues, as well as disturbances in hemogenesis, developing under the effect of toxic agents, are characterized. Based on the dose-effect dependences, calculated according to the values of the total concentration of toxic substances, standardized to MFC, and criteria of the physiological state of fish, cases of excess of the critical concentrations of pollutants are demonstrated for the investigated reservoir. The method of ecotoxicological assessment of water quality is shown to be both highly informative and easy-to-use in practical monitoring.
INTRODUCTION
The problem of qualitative depletion of water resources caused by their contamination has become especially acute for last decades. The human factor affecting the formation of the chemical composition of water is becoming as important as the natural geochemical and biological processes. Transformation of catchment areas, transboundary flows, discharge of untreated industrial and domestic effluents, as well as non-sewarage effluents lead to changes in the geochemical cycles of elements in the catchment area-water body system and the occurrence of toxic substances in the aquatic environment, which entails water quality deterioration. The system of limitations, based on the concept of maximum permissible concentration (MFC) or Guideline Concentration (GC) of pollutants in the water, cannot fully protect aquatic ecosystems against degradation (Alabaster and Lloid, 1984; Braginskii, 1985; Laskorin and Luk'yanenko, 1991).
From the viewpoint of the ecological paradigm, water is a vital resource for all live organisms. At the same time, water is a habitat for aquatic organisms. Disengaging ourselves from subjective requirements of individual water users to water quality, we can say that "Water quality is the totality of properties of water formed in the process of chemical, physical, and biological processes, occurring both in the water body itself and within its catchment area. Water quality in a water body can be regarded as good where it meets the requirements of preservation of the organism's health and reproduction of species adapted to the existence under the conditions of the given water body in the process of evolution ".
At present, the necessity of developing ecological criteria of determining aquatic ecosystems state and assessment of water quality causes no doubt. Such criteria should be substantiated basing on the response of individual organisms, their populations, and communities to the effect of pollutants. If properties of the water under consideration meet the requirements of the life and reproduction of the most sensitive aquatic organisms, then water quality (with the exception of certain cases) can be regarded as meeting the respective requirements for human health preservation, too.
Biological methods of water quality assessment are based on studying different
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impacts on ecosystems and their structural elements (individual organisms, populations, and communities). There are two generally adopted methods (Abakumov, 1991; Abakumov and Sushchenya, 1991; Bioassay Methods for Aquatic Organisms, 1985; Cash, 1995; Wong and Dixon, 1995): .
1. bioindication methods understood as the evaluation of the potential hazard of
pollutants (or concrete effluents or contaminated waters) entering the water body,
based on ex-situ experimental laboratory studies;
2. bioindication understood as water quality evaluation according to the parameters
characterizing the state of communities or indicator species in the investigated
water body (in-situ).
At present, ecotoxicological approach to estimating the anthropogenic load on a water body gradually meets the approval of more and more researchers. This approach is based on the comprehensive assessment of the ecosystem "health" (Adams and Ryon, 1994; Moiseenko, 1997).
This work is aimed give understanding methods of water quality assessment from viewpoint ecotoxicological paradigm and show practical assessment ecosystem health on example Volga River and Imandra lakes (Russia).
METHODOLOGY
Ecotoxicological diagnostic of water quality is aimed at obtaining an integrated assessment of water quality, based on symptoms of disturbance in the ecosystem "health" (in situ). Such diagnostic is based on theoretical principles of toxicology and ecology, synthesis of their methods, allowing the determination of environmental effects and mechanisms of the impact of hazardous substances on aquatic organisms. Various biological indices have been developed for different levels of organism organization (from the level of cells and biomolecules to that of populations and communities, which can be used to assess the state of aquatic ecosystems. There are no universal criteria for estimating all types of impacts, because different kinds of pollutants have different '4arget functions". The criteria of the state of the organism (determined according to physiological, clinical, and pathologic-morphologic symptoms of intoxication) are relevant for estimating toxic effects (at the given moment of time) at the level of populations (changes in the growth rate, terms of maturation, lifetime, fecundity, etc.) and communities (changes in the productivity, biological diversity, tropnic structure, etc.). Such criteria are used for evaluating the consequences of long-term impacts (Adams and Ryon, 1994; Wong and Dixon, 1995).
The ecotoxicological diagnostic combines the results of biotesting (information on the relative toxicity of individual elements) and bioindication (information on the state of organisms and communities of the aquatic ecosystem under consideration). Symptoms of physiological changes and pathologic state of organisms, functional and structural disturbances in the state of populations and communities in natural water bodies reflect poor "health" of the ecosystem and unsatisfactory water quality.
Unlike traditional methods of bioindication, ecotoxicological approach is aimed at revealing the dose-effect dependences between water contamination parameters and disturbances in biological ecosystems, serving as the basis for the determination of ecologically permissible concentrations of toxic substances in the water.
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The main task of ecotoxicological diagnostic is the determination of the "boundary" states of biological systems, i.e., the threshold separating the normal and pathological states of organisms, adaptation and degradation processes in populations or essentially new (other) states of ecosystems. It is easier to determine the "boundary" states at the level of individual organisms than at higher levels of the ecosystem hierarchical structure (populations and communities). The terms "normal" and "pathologic" can be used in respect of ecosystems, only when the principal viewpoints, from which the processes occurring within the system are analyzed, are already determined. In addition to qualitative characteristics (as in the case of bioindication), changes in the state of aquatic organisms have certain quantitative characteristics (the occurrence of disturbances and the degree of aberration). It is easier to establish the normal physiological state of an individual organism than of the whole population or community. However, even detailed information on the state of an individual cannot serve as the basis for unbiased estimation of the aquatic environment quality. While estimating the state of the ecosystem of a water body (or a part thereof), it will be necessary to characterize the intermediary level of its hierarchical structure—a local stock (understood as a totality of organisms) inhabiting contaminated water bodies. In this case, such parameters as the number of organisms with certain disturbances, their specific manifestations, and the degree of their disturban~a can be used. Pathologic disturbances can be detected in different species of aquatic organisms, but it is pathologic-physiologic parameters of fish that can be the basis for an unbu.-.cd evaluation of the ecosystem's "health" (Moiseenko, 1997; Moiseenko and Lukin, 199?\
The reasons for this are as follows. Fish occupy the upper level in the trophic system
of the water body. Pathologic changes in fish organisms allow the determination of the
degree of the aquatic environment toxicity and give an idea of the potential hazard
presented by different substances finding their way to this water body, as well as of the
cumulative effect of the substances in question on organisms during their lifetime. It is
very important to reveal unfavorable water quality, based on studying fish organisms,
because many physiological systems of fishes are similar to those of hematothermal
animals, which allows us to forecast the consequences of toxic substances occurrence in
the aquatic environment for human organism as well. In large-scale international projects,
involving the determination of the dose-effect dependences between the environmental
pollution and the response of biological systems to contamination, the early diagnostic of
disturbances in aquatic ecosystems, and the critical concentrations of pollutants in the
water, studying offish is prioritized.
I
i
MOVING FROM THEORY TO PRACTICES (Case of Volga river reservoirs study).
Large-scale contamination of the Volga River basin is caused by its geographical position within the most economically developed region of Russia. Domestic and industrial wastewaters, air-borne pollution of the catchment area, as well as non-sewerage effluents from settlement areas find their way to this water basin. Several studies have proved the contamination of water and accumulation of heavy metals, oil products, polycyclic aromatic hydrocarbons, polychlorirozak biphenyls, dioxins, and other chemical compounds in bottom sediments (especially in the places of industrial effluents discharge) (Avakyan et all, 1987; State Report on the Environmental Conditions..., 2003). One of the ecological consequences of water contamination with toxic substances in the Volga River basin and unsatisfactory water quality are very frequent cases offish intoxication.
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Figere 1 Methods of water quality assessment and their use in the ecotoxicological diagnostic of ecosystem "health" and the establishment of critical levels of water contamination.
In August and September of 2000-2002, comprehensive ecotoxicological studies were carried out in several areas of the Volga reservoirs (in the Ivankovo, Gorkii, and Kuibyshev reservoirs), several sections in the Volga lower course and in its delta. Water was sampled for toxic substance concentrations (metals and toxic organic compounds). At the same time, fishes were examined to study their physiological state in order to reveal different forms of pathology and dysfunction in their organisms, caused by water contamination with toxic substances. Express diagnostic requires system studies, which combine the possibility of obtaining extensive data with making an exact diagnosis. The macrolevel examination of individuals involves the diagnosing of diseases on the basis of a visual examination of numerous organisms. At this level, a preliminary diagnosis is made based on clinic and postmortem symptoms of intoxication. The microlevel diagnostics includes the haematological, histologic, biochemical, instrumental, and other methods. Their wide application is hampered by their labor-consuming character, but they can be used to specify the diagnosis and estimate the consequences of pathologic changes in fish organisms. The results of studies analyzed in this paper testify to the fact that the Volga River basin is contaminated with several toxic pollutants (Table 1 and Table 2).
Numerous elements and their compounds that have a toxic effect on living organisms were found in the water samples taken within the investigated sections of the Volga River. Among inorganic substances, V, Cu, and Mn play the most important role in the formation of the general ecotoxicological situation. As for organic compounds, a high level of water contamination with phthalic acid ethers and dioxane derivatives was first recorded. In the investigated sections of the Upper Volga, water contamination with metals prevails; in the Middle and Lower Volga, contamination with organic xenobiotics prevails. The highest
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levels of the total excess of the actual substances concentration over the respective MFC values were observed for the Gorkii Reservoir and certain sections of the Lower Volga.
Living organisms are affected by an integral dose of toxic substances, which should be numerically expressed. Different elements and their compounds have different toxicity, which, as was mentioned above, can be arbitrarily characterized by way of standardizing actual pollutant concentration values to their respective MFCs established for fishery water bodies.
Using data about toxicological properties of each metal, we can define the integrated impact dose by summing the excess of real concentration for each of metals to their GC (Bespamyatnov and Krotov, 1985) or known threshold of impact as follows:
This parameter may be accepted as the integrated toxicity index (Itox) of water in investigation of dase-effect dependencies for Volga River reservoirs.
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Figure 2. The total exceedance of the concentrations of toxic elements over their respective MFC values: 1 - metals; 2 - toxic organic micropollutants.
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Table 1. Concentration of microelements in the water (jig/1) in the investigated sections of the Volga River and MFC values established for fishery water bodies (List of Fishery Standards: ..., 1999) (here and in Table 2, values exceeding the MFC are printed in bold).

н
	Element 
	MFC, Mg/1 
	I 
	II 
	III 
	IV 
	V 
	VI 
	VII 
	VIII 
	IX 
	X 
	XI 
	XII 
	XIII 

	Mo 
	1 
	0.16 
	0.22 
	0.23 
	0.50 
	0.43 
	0.44 
	0.74 
	0.82 
	0.47 
	0.42 
	0.42 
	0.40 
	0.49 

	V 
	1 
	1.44 
	1.65 
	0.98 
	1.04 
	0.88 
	0.94 
	1.54 
	1.41 
	2.33 
	1.95 
	2.60 
	2.27 
	2.28 

	Си 
	1 
	1.9 
	2.1 
	2.3 
	5.68 
	1.13 
	1.5 
	2.8 
	1.1 
	1.8 
	1.4 
	1.7 
	1.7 
	2.0 

	Se 
	2 
	0.55 
	<0.5 
	<0.5 
	1.16 
	1.16 
	0.50 
	0.79 
	0.50 
	1.14 
	0.86 
	0.74 
	0.62 
	<0.5 

	Cd 
	5 
	0.14 
	0.16 
	0.10 
	0.11 
	0.03 
	0.04 
	0.34 
	0.04 
	0.15 
	<0.02 
	0.07 
	0.21 
	0.11 

	Pb 
	6 
	0.6 
	0.5 
	0.4 
	<0.02 
	<0.02 
	<0.02 
	<0.02 
	<0.02 
	1.7 
	1.1 
	1.7 
	1.6 
	3.2 

	Ni 
	10 
	1.4 
	1.7 
	2.0 
	0.8 
	<0.5 
	0.5 
	4.7 
	1.4 
	2.2 
	1.6 
	2.3 
	2.1 
	3.3 

	Zn 
	10 
	1.7 
	4.6 
	4.1 
	<1 
	<1 
	<1 
	4.6 
	1.0 
	5.4 
	3.5 
	6.3 
	5.5 
	6.2 

	Co 
	10 
	0.4 
	0.3 
	0.3 
	0.2 
	0.1 
	0.2 
	0.2 
	0.2 
	0.3 
	0.4 
	0.7 
	1.1 
	0.9 

	Mn 
	10 
	108 
	83 
	111 
	111 
	110 
	93.9 
	34.4 
	26.4 
	31.0 
	23.1 
	26.4 
	26.1 
	35.7 

	As 
	50 
	4.2 
	2.8 
	2.0 
	1.4 
	1.0 
	1.1 
	1.0 
	0.8 
	1.7 
	1.5 
	2.5 
	1.4 
	1.2 

	Cr 
	70 
	0.38 
	0.95 
	0.98 
	0.76 
	0.57 
	1.00 
	0.77 
	0.58 
	0.72 
	0.54 
	0.63 
	0.53 
	0.50 

	Sr 
	400 
	115 
	87 
	103 
	103 
	97.1 
	97.3 
	288 
	111 
	514 
	487 
	541 
	542 
	517 

	SCi/MPCi 
	15.5 
	13.4 
	15.8 
	23.3 
	16.9 
	12.9 
	11.0 
	7.3 
	10.9 
	8.6 
	10.6 
	10.0 
	11.5 
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Table 2. Concentrations of organic substances in the water (p.g/1) within the investigated sections of the Volga River and MFC values established for fishery water bodies (List of Fishery Standards: ..., 1999) (n.d. means not detected).
	Toxic organic substances 
	MFC,
Hg/1 
	I 
	II 
	HI 
	IV 
	V 
	VI 
	VII 
	VIII 
	IX 
	X 
	XI 
	XII 
	XIII 

	Hydrocarbons of oil products: alkanes alkenes Total 
	50 
	19.3 0.35 19.65 
	15.1 n.d. 15.1 
	1.45 n.d. 1.45 
	16.2 3.4 19.6 
	113.5 4.0 117.5 
	12.1 n.d. 12.1 
	6.2 n.d. 6.2 
	8.7 0.7 9.4 
	'0.9 n.d. 0.9 
	17.7 1.8 19.5 
	7.7 n.d. 7.7 
	15.5 0.2 15.7 
	8.4 0.3 8.7 

	Monatomic saturated alcohols 
	500 
	0.4 
	2.0 
	n.d. 
	1.5 
	5.1 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	1.0 
	n.d. 
	4.6 
	0.1 

	Ethers of carboxylic acids: dioctyl cebacate 
	1 
	n.d. 
	11.6 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	n.d. 

	Carbocyclic. compounds: cyclohexane and its derivatives cyclopentadiene and its derivatives 
	10 10 
	n.d. n.d. 
	n.d. n.d. 
	n.d. n.d. 
	n.d. n.d. 
	n.d. n.d. 
	n.d. n.d. 
	n.d. n.d. 
	n.d. n.d. 
	n.d. n.d. 
	0.8 0.3 
	n.d. 0.7 
	n.d. 1.0 
	n.d. n.d. 

	Aromatic compounds: dimrthyl benzene isopropyl benzene 
	50 100 
	n.d. n.d. 
	1.0 n.d. 
	n.d. n.d. 
	1.8 n.d. 
	n.d. n.d. 
	2.3 n.d. 
	2.5 n.d. 
	n.d. n.d. 
	n.d. n.d. 
	0.2 0.2 
	1.25 n.d. 
	n.d. n.d. 
	1.0 n.d. 

	Ortophthalic acids ethers: dibutyl phthalate dioctyl phthalate 
	1 10 
	2.7 11.3 
	4.5
17.7 
	1.3
4.0 
	22.4 15.0 
	55.7 47.2 
	18.1 14.3 
	5.7 n.d. 
	24.1 16.3 
	40.3
1.25 
	9.6
0.5 
	29.0
1.6 
	44.5
n.d. 
	36.9
2.3 

	Heterocyclic compounds: derivatives of 1,3-dioxane 
	10 
	n.d. 
	n.d. 
	n.d. 
	20.3 
	81.7 
	22.3 
	2.0 
	11.8 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	n.d. 

	Sum of chlororganic pesticides (DDT, DDE, a-hexachloran, y-hexachloran) * 
	0.01 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	0.036 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	n.d. 
	n.d. 

	SCi/MPCi 
	4.2 
	18.2 
	1.7 
	26.4 
	71.0 
	22.1 
	9.7 
	27.1 
	40.4 
	10.2 
	29.4 
	44.9 
	37.3 


* According to the data of Hydrometeoservice for 1999-2000.
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Various deviations from the physiological norm were found in all the fishes in all the investigated river sections, which testify to the diffuse pattern of toxic agent's distribution (unlike the "hotbed" one, typical of places of effluents discharge). Results of the research testify to the fact that the examined fish individuals are subject to the effect of multi-component "chronic" water contamination. Numerous registered disturbances (necroses, neoplasms) are referred to as irreversible. However, hypertrophy, hyperplasia, and encapsulation, accompanying the above disturbances, are structural and functional bases of adaptive reactions aimed at surviving of fish under the conditions of subtoxic aquatic environment.
Haematological characteristics of the examined fishes confirm the fact of their intoxication. Symptoms of anemia and increased concentration of neutrophiles and monocytes were found. All this is the response of the organism to unfavorable habitat conditions. On certain blood smears, numerous pathological forms of blood cells (laky erythrocytes, poikilocythemia, vacuolization of the cytoplasm, pycnosis of the cell nuclei, amitosis of the cell nuclei, etc.) were found. They testify to disturbances in the system of hemogenesis of fish caused by toxic substances.
The determination of the degree of disturbance in an individual organism is a very important aspect of diagnosing the damage to fish organisms in the contaminated zone. For instance, up to 70% of individuals in the zones of contamination may be in the state close to the lethal threshold. If the concentration of toxic substances is not high, the percentage of affected individuals can be the same, but disturbances in fish organisms can be inconsiderable and not threaten their life. In order to estimate the state offish organism using the data of clinic and postmortem examination, experts suggest using different rating point systems. In the process of macro-diagnostic of the state of fish, three stages of the disease can be singled out (0 denotes healthy individuals): by means of generalizing the results of application of the aforementioned rating point system:
(1) Inconsiderable disturbances, not threatening the life of the fish;
(2) Medium gravity disturbances, characterizing a critical state of the organism;
(3) Distinct intoxication symptoms, testifying to an inevitable death of the organism.
The overall index of morbidity in fish in the given zone of contamination can be presented as:
Z = (N, + 2N2 + 3N3) /Ntot.
Here, Z is index morbidity offish, O^Z^S, and Nb N2, and N3 are the number of fishes at the first, second, and third stages of the disease, respectively; Ntot is the total number of the examined fishes in the local contamination zone, including healthy individuals. If all the fishes in the given water body do not demonstrate any intoxication symptoms, then Z = 0. The value of Z will increase with an increase in both the number of sick fishes and the gravity of their diseases.
Determining the critical levels of water contamination requires the calculation of not only numeric parameters characterizing the integral contamination dose but numerical biological criteria, adequately reflecting the effect of toxic substances occurrence in the water as well. The dose effect dependences were plotted for several biological parameters, average weighted for individual river sections: the percentage of fishes in which the second or third stages of diseases were diagnosed; Z index; the percentage of fishes with hemoglobin concentration not reaching 90 g/1; the percentage of neutrophiles in the blood, etc.
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Figure 6. Dependencies of Ъ (a) and the percentage of fishes, demonstrating the second and third stages of diseases (b) on the total concentration of toxic substances standardized to MFC (Cj/MPQ)
The following factors are assumed to have affected the calculation results:
(1) the biased nature of the values of MFC, to which the pollutant concentrations were
standardized in the process of the integral dose determination (especially for toxic
organic compounds);
(2) the underestimation of synergetic effects and the presence of other presumably toxic
substances in the water, which could have a negative impact on fish organisms;
(3) the persistent effect of toxic substances within the whole lifespan of fishes, the range
and concentration of which could be different in different years and seasons;
(4) the subjective character of expert evaluation; measurement errors; small samples of
the data obtained, etc.
Despite the complexity of synchronous studies that were carried out and the necessity of accounting for numerous factors, reliable dependences were obtained. These dependences confirm that the morbidity in fishes inhabiting the Volga River basin is related to the occurrence of various toxic substances in the water. The problem of establishing critical levels of water contamination remains open for discussion. The studies carried out by the authors of this paper have shown that the state of the ecosystem "health" in all the investigated river sections is unsatisfactory, and that critical levels of water contamination are exceeded. Different forms of pathology and dysfunction develop in living organisms, which testify to their intoxication.
It should be emphasized that, in many aspects, physiological systems of fish are similar to those of hematothermal animals. It means that, based on the investigation offish diseases, we can predict the consequences of water body contamination with toxic substances for human beings as well. Is the 10% level of "chronic" intoxication in fishes, which approximately corresponds to the standard of the total excess of the MFC for toxic elements, allowed? The authors of this paper say: "No"'. The ecotoxicological studies carried out for certain sections of the Volga River pinpoint the problem of water quality
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assessment and necessitate further research aimed at correcting water quality standards for the purpose of ecosystem protection against degradation.
CONCLUSION
The necessity of determining ecological standards for water quality requires an improvement of the existing methods of its biological assessment and the development of new ones, which would be effective and readily .available for large scale application. At present, two methods are used: (1) The first one is the bioassay technique, implying water quality evaluation on the basis of the response of organisms to the impact of toxic substances during the experiment (ex-situ). (2) The second method is bioindication, which is based on studying the state of the ecosystem's structural elements (individuals, populations, communities in situ). Both these methods allow a qualitative assessment of water to be used for certain purposes. At the same time, these methods do not allow the determination of critical water pollution and standardization of toxic substances input in the water bodies.
At present, ecotoxicological approach to estimating the maximum permissible level of water contamination, which allows a comprehensive characteristic of the ecosystem "health," gradually wins the recognition of researchers. Fish, regarded as the upper trophic level of the aquatic ecosystem, is an indicator of toxic contamination of water bodies. Detection of changes in fish physiologic parameters ensures forecasting the consequences of toxic substances occurrence in the water for human beings as well. The state offish can be determined using all the available methods, such as clinic, postmortem, haematological, or biochemical studies. As compared to parameters of structural and functional state of aquatic communities, these methods allow us to characterize water quality in a shorter period and to assess the effect of multi-component long-term water contamination.
Scientific substantiation of criteria of estimating the biological effects of water pollution (the establishment of ecological standards, the critical levels or hazard of water contamination) is the most important element in the system of human impact management. Basing on dose-effect dependences (between numerical indices of pathologic-physiologic states of fish and the chemical parameters of water quality, in particular, the total concentration of toxic substances in the water standardized to MFC), the critical water contamination can be determined.
The case of studies of Russian reservoirs (Volga river) confirm the high information value of the ecotoxicological approach to the assessment of the ecological state of water bodies, as well as the necessity of establishing more reliable MFC values. They are convincing for substantiating the information content of methodological solutions and the necessity of continuation of large scale studies in this field in the future.
The similar work will be implemented in Tsen-Wen Reservoir, Taiwan, in frame common project "Pilot Study on Bioindicators for Water Quality and Ecological Health Level of Water Reservoirs" and includes preparation, analyses and description of water quality, results of macro- and micro-diagnostic fish (histological and haematological samples, including microphotography), the ecotoxicological assessment of water quality and ecosystem health is determine.
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