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Introduction

Recent studies have been demonstrating that the soils of the Amazonian region possess a great reservoir of natural mercury (Hg) (Silva-Forsberg, 1999; Roulet et al., 1998) serving as primary source of the contamination of the water and of the organisms. In areas with soils enriched with mercury the creation of hydroelectric reservoirs can play an important part in the mercury mobilization for the column of water. Tucunaré (Cichla spp) it is a fish predator, very appreciated in the local trade. This work aimed at to investigate the temporary evolution (1992 to 2003) of mercury contamination in Tucunaré in the Hydroelectric Reservoir of Balbina. Determining the relationships among them concentration of total mercury  and the size of the fish.

Material and Methods

The dam of Balbina with an area of 2.360 Km2 was closed in 1987 and it is located to 180 kilometers of Manaus - AM, constructed among the rivers Uatumã and Pitinga in the center of the Amazonian region, to supply energy to Manaus.

The fish were collected to amount of the dam in the years of 1992, 1997 and 2003, they were submitted to measures of total and standard length. A sub sample of number muscle of the each fish, was extracted, being this frozen immediately. The analyses of Hg total were made at the Laboratory of Environmental Biology of the Federal University of Pará. The used analytical technique was the one of Pichet (1999), which consists of digestion acid of the samples and analysis for spectrometry of atomic fluorescence. The reliability of the analytical method was tested through analyses of a standard of reference of National Research Council of Canada (TORT-2).

Results and Discussion

The bioaccumulation of total Hg, in Cichla spp, was quite pronounced in function of the standard length of the fish, with positive correlations in all of the studied years (Figure 1A). The mercury concentrations (in µg/g wet weight) found in the species Cichla spp in this work for the year of 1992 varied of 0,1 - 0,22, with average of 0,145 ± 0,069 (n=6). After five years, in 1997 the levels of Hg found in that fish species were of the order of 0,15 - 1,18, with average of 0,654 ± 0,300 (n=16). In 2003, eleven years after the first measures, the concentrations were of 0,155 - 0,568, with a medium concentration of 0,316 ± 0,137 (n=7) (Figure 1B).

Through variance analysis it was possible to observe that the highest concentrations of total Hg in the tucunarés were found in the year of 1997 (F2, 25 = 21,7; p <0,05) differing significantly of the years of 1992 (Tukey, p = 0,000) and 2003 (Tukey, p = 0,001). on the other hand significant difference didn't exist among the years of 1992 and 2003 (Tukey p = 0,237) (Figure 1B).
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Figure 1: A) Bioaccumulation of total Hg in Cichla spp, in the different years, in function of the lengths pattern measured in centimeters and B) differences in the medium concentrations of Hg along the studied years (F2,25 = 21,7; p <0,000).

In 1992 no tucunaré presented levels of Hg above 0,5 ppm, which is the established for the World Organization of Health. Already in 1997, of the total of sixteen analyzed copies, eleven of them presented values above referred him limit. In 2003, of a total of seven fish only one crossed the limit. There was not significant difference (F2, 26 = 0,33; p = 0,719) as for the standard length of the fish analyzed along the years.

The levels of total Hg of the fish in the dam from 1992 to 97 increased in a factor of 4,5, and for the total period of eleven years (1992 - 2003) the factor was of 2,2. Though, in the interval from 1997 to 2003 there was a decrease of 0,48 times. In Balbina the mobilization of the mercury in the first years seems to be 3 times more accelerated than in countries of Northern Hemisphere (Bodaly et al., 1984).

The increase of the levels of Hg, in Tucunarés, found in our work immediately after the flooding, and the subsequent decrease of the concentrations after the first decade, it is corroborated in the work of Weisser (2001), which observed an increase in the levels of the residents' of the town of Balbina total Hg from of 1995 up to 1999, starting from then the levels of the element began to return for more basal levels (Figure 2).
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Figure 2: Temporary evolution of the medium concentrations of total Hg (µg/g) in residents' of the town of Balbina hair with feeding of originating from fish the dam (courtesy of Weisser, 2001).

The processes of decomposition of organic material flooded in the reservoirs and the liberation of coming products of this decomposition added to the chemistry of the water of the reservoir promote the metilação of the mercury (Bodaly, 1997).

The creation of hydroelectric reservoirs in the Amazonian can contribute to the mobilization of inert natural mercury in the soils, following by absorption and biomagnification for the chain aquatic trófica and, consequent contamination of the populations through ingestion of polluted fish.
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