Moldovan Research and Development Association

Civilian Research and Development Foundation
_________________________________________________________________________________________

Moldovan – U.S. Bilateral Grants Program

BGP Award # MB1-3002

Dr. Ungureanu, Laurentia N., Institute of Zoology, Moldovan Academy of Sciences
Prof. Schlenk, Daniel, University of California Riverside, U.S.A.
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and water quality in Dniester river

The Dniester River is the main artery of the Republic of Moldova, with a significant trans-boundary role as it flows through and provides services to densely populated territories of Ukraine and Moldova. In these areas the main industrial and agricultural centers of both countries are concentrated. 

The current research allowed us to assess the water quality, levels of the metal accumulation in aquatic plants and animals, and evaluate the composition of hydrobiont communities of the Dniester river within Moldovan borders. Retrospective data from the 1980s-1990s were systematized, and 6 expeditions were executed for the collection of water, suspended matter, and hydrobiological samples. Tributaries of the Dniester river (Raut and Byc Rivers) were also investigated. Fish and sediments were evaluated for the occurrence of metals and pesticides and compared to critical body burden thresholds and sediment quality criteria for adverse effects, respectively. 

The results of the current project demonstrated a marked anthropogenic impact. In particular the water accumulation reservoirs (Dubasari and Dnestrovsc) constructed on the Dniester river, have caused significant changes in the hydrology, thermal regimes, levels of eutrophication, and organic pollution, altering species diversity and the structure of the main hydrobiont communities during the last 20 years. 

The results of present investigations have also demonstrated significant pollution in the down-stream areas of the Dniester river. The highest concentration of chemical elements was observed in the zone of confluence of Dniester river with its tributaries – Raut and Byc and bellow the cities Soroca and Tiraspol, that are a factor of the discharge in wastewater from these areas.  Pesticide contamination in fish was minimal with the notable exception of malathion which was detected in mg/kg concentrations within several fish species.  Residual Copper was also elevated above threshold values, but fish health did not appear to be impaired.

The mineralization and trace element concentrations were 1,4-2,6 and 1,4-6,2 times higher than in other parts of the river. Organic matter content was 1,9-3,0 and 10-18 times higher and ammonia and nitrates concentrations were as much as 10 times higher in these areas.  Correlations between water quality, trace element, metals, nitrogen, phosphorous and organic matter and that of hydrobionts were observed. 

Besides these observed effects, significant changes at the level of ecosystem structure and functionality were revealed, these implying a tendency in the domination of lake species and the decrease in the number of species that are characteristic for river communities.  Such modifications are an indicator of the alteration of the entire ecological community and may show a necessity for applying necessary corrective actions in the investigated areas.

On the basis of hydrochemical indices and saprobiological characteristics of water as well as of the abundance in phytoplankton, bacterioplankton, protozoa and zoobenthos it was possible to classify certain sectors of the Dniester river as beta-mezosaprobe zones (Otaci, Vadu lui Voda) with water quality of the 3rd class – “moderately polluted”.  Alpha-mezosaprobic zones (Soroca, Sucleia) were also identified and characteristic of a high level of organic pollution and water quality referred to the 4th grade – “polluted”.

As a result of the joint work with USA partners three articles were published and another three are in preparation. Also the research visits undertaken at both participating institutions allowed a potential for developing further research pertaining to the accumulation processes of toxic elements in fish. 

