
ISSN 0321-3005 ИЗВЕСТИЯ ВУЗОВ. СЕВЕРО-КАВКАЗСКИЙ РЕГИОН.     ЕСТЕСТВЕННЫЕ НАУКИ.  2015.   № 1 

 

 72 

 

 ECOLOGY 
 

 

 
УДК 574.5.64 

 

BIOLOGICAL APPROACHES TO ASSESSMENT  

ECOTOXICOLOGICAL STATE OF AQUATIC ECOSYSTEM  
 

© 2015 г. Е.N. Bakaeva, А.М. Nikanorov 

 
Bakaeva Elena Nikolaevna − Doctor of Biological Science, 

Leading Researcher, Hydrochemical Department, Institute of 

Water Problems RAS, Stachki Ave., 198, Rostov-on-Don, 

344090, Russia; Head, Branch of the Department of Environ-

mental Geoscience and Applied Geochemistry, Institute of Earth 

Sciences of the Southern Federal University, Zorge St., 40, Ros-

tov-on-Don, 344090, Russia; Leading Researcher, Hydrochemi-

cal Institute, Stachki Ave., 198, Rostov-on-Don, 344090, Russia, 

e-mail: rotaria@mail.ru 
 

Nikanorov Anatolii Maksimovich − Doctor of Geological and 

Mineralogical Science, Professor, Corresponding Member of the 

Russian Academy of Sciences, Head, Department of Hydrochemi-

cal Department, Institute of Water Problems RAS, Stachki Ave., 

198, Rostov-on-Don, 344090, Russia; Main Researcher, Hydro-

chemical Institute, Stachki Ave., 198, Rostov-on-Don, 344090, 

Russia; Professor, Branch of the Department of Environmental 

Geoscience and Applied Geochemistry, Institute of Earth Sciences 

of the Southern Federal University, Zorge St., 40, Rostov-on-Don, 

Russia, 344090. 

The review of the current state of the methodological basis of biological methods (bioindication, bioassay) to assess the toxicity 

of water, sediment and ecotoxicological approaches to assessing the status of aquatic ecosystems. Applied discussed aspect of the 

application of the bioassay, enshrined in the regulatory and procedural documents. 

 

Keywords: bioassay, bioindication, toxicity, aquatic ecosystems, surface water, sediment, techniques, regulatory and procedural 

documents. 

 

References 

 
1. Vodnyi kodeks Rossiiskoi Federatsii ot 03.06.2006 N 74-FZ 

(red. ot 14.10.2014) [Water Code of the Russian Federation of 

03.06.2006 N 74-FZ]. Available at: http://www.consultant.ru 

/document/cons_doc_LAW_170158/ (accessed 11.10.2014). 

2. Vinberg G.G. [Methods for the quantitative study of the role 

of aquatic organisms as agents of self-purification of polluted 

water]. Radioaktivnye izotopy v gidrobiologii i metody sanitar-

noi gidrobiologii [Radioactive isotopes in hydrobiology and 

sanitary methods of hydrobiology]. Moscow, 1964, pp. 21-36. 

3. Hauhs M., Neal C., Hooper R., Christophersen N. Summary 

of a workshop on ecosystem modeling: The end of an era? Sci. 

Total Environ., 1996, vol. 183, pp. 1-5.  

4. Vernadskii V.I. Zhivoe veshchestvo [Living matte]. Mos-

cow, 1978, 358 p. 

5. GOST 17.1.1.01-77. Okhrana prirody. Gidrosfera. 

Ispol'zovanie i okhrana vod. Osnovnye terminy i opredeleniya 

[GOST 17.1.1.01-7. Nature Conservancy. Hydrosphere. Use and 

protection of water. Basic terms and definitions]. Moscow, 

2000. 

6. ISO/TK 147/S 6 1990. Kachestvo vody. Obshchee rukovod-

stvo po biotestirovaniyu vod i stochnykh vod. Otbor prob, pod-

gotovka, provedenie i otsenka [ISO / TC 147 / C 6 1990. Water 

quality. General guidance of water and wastewater biotesting. 

Sampling, preparation, implementation and evaluation]. 

7. Bakaeva E.N., Nikanorov A.M. Gidrobionty v otsenke 

kachestva vod sushi [Aquatic organisms in water quality as-

sessment of the land]. Moscow, 2006, 236 p. 

8. Stroganov N.S. Kratkii slovar' terminov po vodnoi 

toksikologii [A brief glossary on water toxicology]. Yaroslavl, 

1982, 42 p. 

9. GOST 27065 ST SEV 5184-85. Kachestvo vod. Terminy i 

opredeleniya [GOST 27065 ST SEV 5184-85. Water quality. 

Terms and definitions]. Moscow, 2001. 

10. Bakaeva E.N. [Adequate assessment of aquatic ecosystems 

biological methods]. Materialy 6 vseros. gidrolog. s"ezda. 28 

sentyabrya - 1 oktyabrya 2004 [Materials 6 Proc. hydrologist. 

congress. 28 September - 1 October 2004]. Saint Petersburg, 

2004, pp. 156-158. 

11. Nikanorov A.M., Bakaeva E.N., Khoruzhaya T.A. [Results 

and prospects of ecotoxicological methods of control systems 

for surface water monitoring]. Desyat' let sotrudnichestva Rossii 

i Belarusi v oblasti gidrometeorologii i monitoringa zagrya-

zneniya prirodnoi sredy i perspektivy ego dal'neishego razvitiya 

: materialy nauch.-prakt. konf. 12-14 dekabrya 2006 [Ten years 

of cooperation between Russia and Belarus in the field of hy-

drometeorology and monitoring of environmental pollution and 

mailto:rotaria@mail.ru
http://www.consultant.ru/


ISSN 0321-3005 ИЗВЕСТИЯ ВУЗОВ. СЕВЕРО-КАВКАЗСКИЙ РЕГИОН.     ЕСТЕСТВЕННЫЕ НАУКИ.  2015.   № 1 

 

 73 

the prospects for its further development: scientific and practical 

materials. Conf. 12-14 December 2006]. Moscow, 2006, pp. 33-

35. 

12. Bakaeva E.N., Nikanorov A.M., Ignatova N.A. Dinamika 

toksichnosti poverkhnostnykh vod basseina reki Don v 

predelakh megapolisa po mnogoletnim dannym biotestirovaniya 

[Dynamics of surface water toxicity Don basin within the me-

tropolis for long-term data bioassay]. Vodnye resursy, 2015, vol. 

42, no 1, pp. 70-77. 

13. Polozhenie ob osushchestvlenii gosudarstvennogo moni-

toringa vodnykh ob"ektov: Postanovlenie Pravitel'stva RF N 219 

ot 10.04.07 [Regulation on the implementation of state monitor-

ing of water bodies: Russian Federation Government Resolution 

№ 219 of 10.04.07]. Available at: 

http://www.consultant.ru/document/cons_doc_LAW_162057/ 

(accessed 11.10.2014). 

14. Pravila okhrany poverkhnostnykh vod: tipovye polozheniya 

[Rules for the protection of surface waters: model regulations]. 

Moscow, 1991, 42 p. 

15. Kriterii otsenki ekologicheskoi obstanovki territorii dlya 

vyyavleniya zon chrezvychainoi ekologicheskoi situatsii i zon 

ekologicheskogo bedstviya [Criteria for assessing the ecological 

environment areas to identify areas of ecological emergency and 

ecological disaster zones]. Zelenyi mir, 1994, no 12, p. 8. 

16. RD 52.24.309-2011. Organizatsiya i provedenie rezhimnykh 

nablyudenii za sostoyaniem i zagryazneniem poverkhnostnykh 

vod sushi [RD 52.24.309-2011. Organization and carrying out 

routine observations of the condition and surface water pollu-

tion]. Rostov-on-Don, 2011, 24 p. 

17. R 52.24.741-2010. Otsenka toksichnosti poverkhnostnykh 

vod sushi v usloviyakh chrezvychainykh situatsii metodom ek-

spressnogo biotestirovaniya [P 52.24.741-2010. Evaluation of 

the toxicity of surface water in emergency situations by express 

bioassay]. Obespechenie bezopasnosti poverkhnostnykh vod 

sushi RF v usloviyakh chrezvychainykh situatsii : sbornik rek-

omendatsii. Rostov-on-Don, 2011, pp. 67-90. 

18. R 52.24.756-2011. Kriterii opasnosti toksicheskogo zagrya-

zneniya poverkhnostnykh vod sushi pri chrezvychainykh situ-

atsiyakh (v sluchayakh zagryazneniya) [P 52.24.756-2011. Cri-

teria for a hazardous toxic pollution of surface waters in emer-

gency situations (in the case of pollution)]. Obespechenie be-

zopasnosti poverkhnostnykh vod sushi RF v usloviyakh chrezvy-

chainykh situatsii : sbornik rekomendatsii. Rostov-on-Don, 

2011, pp. 91-125. 

19. Bakaeva E.N., Ignatova N.A. [The study of surface water on 

the basis of complex biological methods]. Sovremennye metody 

issledovaniya sostoyaniya poverkhnostnykh vod v usloviyakh 

antropogennoi nagruzki : materialy V vseros. konf. po vodnoi 

toksikologii. 28 oktyabrya - 1 noyabrya 2014 [Modern methods 

of investigation of surface waters in the conditions of anthropo-

genic load: the V All-Russia. conf. on aquatic toxicology. 28 

October - 1 November 2014]. Borok, 2014, vol. 2, pp. 119-123. 

20. Chuiko G.M. [Biomarkers in hydroecology: principles, 

methods, methodology, practice of using]. Sovremennye metody 

issledovaniya sostoyaniya poverkhnostnykh vod v usloviyakh 

antropogennoi nagruzki : materialy V vseros. konf. po vodnoi 

toksikologii, 28 oktyabrya - 1 noyabrya 2014 [Modern methods 

of investigation of surface waters in the conditions of anthropo-

genic load: the V All-Russia. Conf. on aquatic toxicology, Oct. 

28 - 1 Nov. 2014]. Borok, 2014, vol. 2, pp. 185-197. 

21. Sazykina M.A. Ekotoksikologicheskaya otsenka vodnykh 

ekosistem s ispol'zovaniem biosensorov na osnove lyu-

minestsentnykh bakterii: avtoref. dis. … d-ra biol. nauk [Ecotox-

icological assessment of aquatic ecosystems based biosensors 

based on fluorescent bacteria]. Rostov-on-Don, 2014. 

22. Rukovodstvo po gidrobiologicheskomu monitoringu presno-

vodnykh ekosistem [Guide of hydrobiological monitoring of 

freshwater ecosystems]. Ed. V.A. Abakumov. Saint Petersburg, 

1992, 318 p. 

23. Braginskii L.P. Nekotorye printsipy klassifikatsii presno-

vodnykh ekosistem po urovnyam toksicheskoi zagryaznennosti 

[Some principles of classification of freshwater ecosystems 

through the levels of toxic contamination]. Gidrobiol. zhurn., 

1985, vol. 21, no 6, pp. 65-74. 

24. RD 52.24.309-92. Organizatsiya i provedenie rezhimnykh 

nablyudenii za sostoyaniem i zagryazneniem poverkhnostnykh 

vod sushi [RD 52.24.309-92. Organization and carrying out 

routine observations of the condition and surface water pollu-

tion]. Saint Petersburg, 1992, 24 p. 

25. RD 52.24.633-2002. Metodicheskie osnovy sozdaniya i 

funktsionirovaniya podsistemy monitoringa ekologicheskogo 

regressa presnovodnykh ekosistem [RD 52.24.633-2002. Meth-

odological basis for the creation and operation of environmental 

monitoring subsystem recourse freshwater ecosystems]. Saint 

Petersburg, 2002, 32 p. 

26. RD 52.24.565-96. Metod otsenki zagryaznennosti presno-

vodnykh ekosistem po pokazatelyam razvitiya zooplanktona [RD 

52.24.565-96. Method of estimating contamination of freshwater 

ecosystems in terms of the development of zooplankton]. Mos-

cow, 1996, 32 p. 

27. Bakanov A.I. Ispol'zovanie zoobentosa dlya monitoringa pres-

novodnykh vodoemov [Using zoobenthos to monitor freshwater 

reservoirs]. Biol. vnutr. vod, 2000, no 1, pp. 68-82. 

28. Vorobeichik E.L., Sadykov O.F., Farafontov M.G. 

Ekologicheskoe normirovanie tekhnogennykh zagryaznenii [En-

vironmental regulation of technogenic pollution]. Ekaterinburg, 

1994, 280 p. 

29. Datsenko Yu.S. Evtrofirovanie vodokhranilishch. 

Gidrologo-gidrokhimicheskie aspekty [Eutrophication of reser-

voirs. Hydrological and hydrochemical aspects]. Moscow, 2007, 

252 p. 

30. Shitikov V.K., Rozenberg G.S., Zinchenko T.D. Kolich-

estvennaya gidroekologiya [Quantitative hydroecology]. Tol'yat-

ti, 2003, 463 p. 

31. RD 52.24.566-94. Metody toksikologicheskoi otsenki zag-

ryazneniya presnovodnykh ekosistem [RD 52.24.566-94. Meth-

ods of toxicological assessment of pollution of freshwater eco-

systems]. Moscow, 1994, 130 p. 

32. RD 52.24.662-2004. Otsenka toksicheskogo zagryazneniya 

prirodnykh vod i donnykh otlozhenii presnovodnykh ekosistem 

metodami biotestirovaniya s ispol'zovaniem kolovratok [RD 

52.24.662-2004. Evaluation of the toxic pollution of natural 

waters and sediments of freshwater ecosystems bioassay meth-

ods using rotifers]. Moscow, 2006, 60 p. 

33. R 52.24.808-2014. Otsenka toksichnosti poverkhnostnykh 

vod sushi metodom biotestirovaniya s ispol'zovaniem khlorofilla 

a [P 52.24.808-2014. Evaluation of the toxicity of surface water 

by bioassay using chlorophyll a]. Bakaeva E.N., Ignatova N.A., 

Chernikova G.G. Rostov-on-Don, 2014, 23 p. 

34. R 52.24.695-2007. Otsenka toksicheskogo zagryazneniya 

prirodnykh vod i donnykh otlozhenii vodnykh ekosistem po koef-

fitsientu regeneratsii populyatsii [P 52.24.695-2007. Evaluation 

of the toxic pollution of natural waters and sediments of aquatic 

ecosystems at a rate of regeneration of the population]. Rostov-

on-Don, 2008, 32 p. 

35. Oksiyuk O.M., Zhukinskii V.N., Braginskii L.P. Kom-

pleksnaya ekologicheskaya klassifikatsiya kachestva poverkh-

nostnykh vod sushi [Complex ecological quality classification of 

surface waters]. Gidrobiol. zhurn., 1993, vol. 30, no 2, pp. 

213−221. 

http://www.consultant.ru/


ISSN 0321-3005 ИЗВЕСТИЯ ВУЗОВ. СЕВЕРО-КАВКАЗСКИЙ РЕГИОН.     ЕСТЕСТВЕННЫЕ НАУКИ.  2015.   № 1 

 

 74 

36. Nikanorov A.M., Khoruzhaya T.A., Brazhnikova L.V., Zhuli-

dov A.V. Kachestvo vod: otsenka toksichnosti [Water quality: 

evaluation of toxicity]. Saint Petersburg, 2000, 159 p. 

37. PND F T 14.1:2:3:4.2-98. Metodika opredeleniya 

toksichnosti vody po khemotaksicheskoi reaktsii infuzorii [PND 

F T 14.1:2:3:4.2-98. Method of determining the toxicity of water 

on the chemotactic response of ciliates]. Moscow, 1998. 

38. PND F T 16.2:2.2-98. Metodika opredeleniya toksichnosti 

pochvy i donnykh osadkov po khemotaksicheskoi reaktsii infuzo-

rii [PND F T 16.2:2.2-98. Method of determining the toxicity of 

soils and bottom sediments on the chemotactic response of cili-

ates]. Moscow, 1998. 

39. PND F T 14.1:2:3:4.11-04 (PND F 16.1:2.3:3.8-04). 

Metodika opredeleniya toksichnosti vody i vodnykh vytyazhek iz 

pochv, osadkov stochnykh vod i otkhodov po izmeneniyu inten-

sivnosti bakterial'noi biolyuminestsentsii test-sistemoi 

«Ekolyum» [PND F T 14.1: 2: 3: 4.11-04 (PND F 16.1: 2.3: 3.8-

04). Method of determining the toxicity of water and aqueous 

extracts from soils, sewage sludge and waste by changes in the 

intensity of bacterial bioluminescence test system "Ekolyum"]. 

Moscow, 2004. 

40. Bakaeva E.N., Ignatova N.A. [Ecological and toxicological 

state of the lower reaches of the river Don]. Antropogennoe 

vliyanie na vodnye organizmy i ekosistemy : materialy III vseros. 

konf. po vodnoi toksikologii [Anthropogenic impact on aquatic 

organisms and ecosystems: Proceedings of III All-Russia. Conf. 

on aquatic toxicology]. Borok, 2008, pp. 193-197. 

41. Bakaeva E.N., Ignatova N.A. [Assessment of toxicity bioas-

say method of treatment: methodological support questions]. 

Ekologiya. Ekonomika. Informatika : materialy konf. [Ecology. 

Economy. Computer Science: materials conf.]. Rostov-on-Don, 

2008, pp. 93-95. 

42. Bakaeva E.N., Ignatova N.A. Dinamika toksichnosti vod i 

donnykh otlozhenii vodnogo ob"ekta rekreatsii [The dynamics 

of the toxicity of water and bottom sediments of a water body 

recreation]. Sovremennye problemy nauki i obrazovaniya (el-

ektr. zhurn.), 2011, no 6. 

43. Bakaeva E.N., Ignatova N.A., Chernikova G.G. 

Ekotoksichnost' vod priplotinnogo uchastka Tsimlyanskogo 

vodokhranilishcha [Ecotoxicity water reservoir dam part Tsim-

lyansk]. Global'naya yadernaya bezopasnost', 2012, Spetsvyp., 

no 3, pp. 5−10. 

 

 

Поступила в редакцию 

 

 

10 января 2015 г. 

 

 

УДК 911.9 

 

RADILOV RAISED BOG: PRESENT SITUATION AND GEOECOLOGICAL PROBLEMS  
 

© 2015 г.  M.I. Kryzhevich, P.C. Zubkova, G.V. Shipkova 

 

Kryzhevich Mariya Ivanovna – Candidate of Geo-

graphical Science, Associate professor, Senior re-

searcher, Krylov State Research Centre, Moskovskoe 

Highway, 44, St. Petersburg, 196158, Russia, e-mail:  

maymars@mail.ru 

Zubkova Polina Sergeevna – junior researcher, Insti-

tute of Earth Sciences of the Saint Petersburg State 

University, 10 liniya V.O., 33-35, St. Petersburg, 

199178, Russia, e-mail:  sandra-arven@mail.ru 

Shipkova Galina Vladimirovna – Master, Biology and 

Soil department, Southern State University, Staсhki 

Ave., 219b, Rostov-on-Don, 344090, Russia, e-mail:  

galina_shipkova@mail.ru 

 

Radilov raised bog is located in the Hilov lowland of Shelon basin. This area is devoted to Ladoga-Ilmen-

Zapadnodvina province of broadleaved and coniferous forests and hummock-ridge bogs. Geographical profiles are 

characterized by quick and sharp change of ecosystems. This is particularly evident for the key areas of eastern and 

marginal parts bog. Within the test plots were calculated resource cranberry indicators: reserve and coefficient of 

productivity of green mass. Analysis of plants trace elements was carried out by atomic absorption spectroscopy with a 

spectrometer brand NOVAA 300. 

 

Keywords: bog massive, key areas, cranberry, heavy metals, methane. 
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The deposit is represented interbedded reservoir and non-reservoir. Collectors contain recoverable reserves of gas. In 

the non-reservoir contains mainly water. All fluids contain chemical elements. On the example of gas-condensate field 

is considered the ratio of all breeds and their saturating fluids, which showed the presence of significant amounts of gas 

in reservoirs, and huge amounts of non-reservoir pore water. Calculate the volume of the mass transfer elements in 

phase transitions of water. Estimate the amount of non-reservoir pore space, from which it is possible emigration of 

fluids due to this pressure difference between the non-reservoir and gas saturated reservoirs. 

 

Keywords: reservoir, non-reservoir, gas, oil, residual water, chemical elements, mass transfer. 
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