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Abstract 

The paper contains results of limnological studies of the lake Selyava. The lake is situated 
at the territory of a landscape reserve. Its maximal depth is 20 m. The sum of ions is 270-277.7 
mg/L, hence the water mass of the lake belongs to hydrocarbonate-calcium class. According to 
phosphorus concentration, the lake resembles waterbodies of low eutrophic type. The 
transparency is 3.5-4.0 m. The biomass of phytoplankton during period of summer maximum is 
about 7 g/m3. Blue-green algae are abundant in the lake. The case of intensive development of 
colonial alga Volvox aureus was pointed out, which is unusual for Belarussian waterbodies. The 
summer biomass of zooplankton does not exceed 1.7 g/m3, more than 50 % of biomass belong to 
Cladocera. Zoobenthos is of chironomid type. In the littoral of the lake, nonindigenous mollusc 
Dreissena polymorpha is widely distributed. According to data of 30 years-long monitoring, the 
trophic state of the lake did not change. 
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One of the most important directions in ecological policy of the Republic of Belarus is 

organization of reserve territories of different status. Since 1990 alone, 4 National parks and 
more than 10 reserves were created. 

The core of the reserve “Selyava” is pictorial lake of the same name situated within the 
bounds of Central Berezinskaya plain. The lake is of glacial origin and of hollow type. Its 
surface area is 16.7 km2, maximal depth is 20 m. Drainage area of the lake is 366.2 km2. Relief 
of underwater part of hollow is complex, the slopes are sleep, and littoral is narrow. The lake 
belongs to drainage area of the river Zapandaya Dvina. After construction of power plant 
“Selavskaya” on the river Yugna in 1956, the run-off of the lake become regulated. After 
dismantling in 1970s, reconstruction of the power plant was started in 2003. 

Characterization of ecosystem of the lake Selyava given below is based both on results of 
complex studies conducted in July 2003 and on personal materials of authors (1972 and 1991). 

Despite large drainage area, which exceeds the area of water about 22 times, formation of 
hydrochemical and hydrobiological regimes of the lake Selyava goes under conditions of 
relatively low anthropogenic influence. In the structure of drainage area, forests and waterlogged 
territories constitute 26.5% and 5.5%, correspondingly. Local sources of eutrophication and 
pollution in the bounds of drainage area are absent. 

The lake Selyava is well stratified waterbody with clear thermal zones. The layer of 
epilimnion is 5-6 m thick. Upper boundary of hypolimnion begins at 10 m depth. Minimal value 
of the water temperature during summer stagnation is 9°C. Distribution of dissolved oxygen 
between different layers of water in 2003 complied with mesotrophic type. Saturation in 
epilimnion was somewhat lower than 100%, and concentration of this gas gradually decreased 
while going from meta- to hypolimnion (Fig. 1). 

High transparency of water (3.5-4.0 m) is a consequence of moderate anthropogenic 
influence and phosphorus load of permissible level. 
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Fig. 1. Vertical distribution of oxygen in the lake Selyava (24.07.2003) 
Подписи: ось ОХ – Depth, m; OY: Oxygen concentration, mg/L; станция - Station 

 
Formation of hydrochemical composition of water is tightly related to type of rocks in 

drainage area and structure of economic use of the latter. Agricultural grounds are presented by 
small local plots. The sum of the main components of water mineralization is 270-277.7 mg/L. 
The main ions are bicarbonates (176.0-183.0 mg/L) and calcium (40.9-42.3 mg/L). Their total 
relative concentration reaches up to 71.4-74.2%. Values of magnesium concentration are of 
natural level – 11.2-12.2 mg/L [1]. Concentration of sulphates was 28.9-31.6 mg/L, chlorides – 
8.5-9.2 mg/L, which exceeds natural background levels [2]. The sources of these ions are flood 
and storm water flows coming from agricultural lands and settlements. Increased concentration 
of sulphates might be caused by swamping of drainage area territories [3, 4]. Compared with 
1971 data, concentration of chlorides has increased more than 2 times. Taking into account the 
frigidity of these ions and their insignificant variability in seasonal aspect, the anthropogenic 
factor in their accumulation in water is obvious [3]. Role of the ions of sodium and potassium in 
total composition of minerals was insignificant. 

The order of ions’ distribution according to decrease of their concentration and relative and 
absolute values points on domination of natural processes under anthropogenic. Ratio of the 
main ions (%-equivalents) forming mineralization is shown in fig. 2. Such distribution is 
characteristic only for waterbodies with low anthropogenic load and high relative weight of 
forests in the structure of drainage area. Ratio of calcium and magnesium ions, which is the most 
important generic parameter, equals two. This ratio shows the stable state of the bicarbonate-
calcium class of waters. 

The values of pH were 7.95-8.52, which demonstrates stability of carbon-oxygen system of 
the waterbody. 
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Fig. 2. The ratio of the main ions in the water of the lake Selyava (%-equivalents): 
1 - HCO3

-, 2 - SO4
2-, 3 - CI-, 4 - Ca2+, 5 - Mg2+, 6 - Na+, 7 - K+ 

 
Values of the total phosphorus concentration were 0.044-0.08 mg/L. Mean concentration of 

0.054(±0,013) mgP/L is indicator of boundary position of the lake on the trophic scale between 
mesotrophic and eutrophic type [5, 6]. Organic forms of phosphorus were dominating (74%). 
The sum of mineral nitrogen was 1.06-2.24 mg/L. Values of the ammonium concentration were 
stable – 0.34-0.37 mgN/L, while the range of values of nitrates concentration was wider – 0.79-
1.87 mgN/L (nitrates were detected at the lowest level of method’s sensitivity). 

Concentration of organic matter was low and corresponded to the parameters of 
mesotrophic type of lakes [1]. Although waterlogged territories and marshes have significant 
weight in the structure of drainage area of the lake, the role of soil humus in the genesis of 
organics is not high. 
Hydrobionts’ communities were studied synchronously with chemical tests. The phytoplankton 
of the lake Selyava is characterized by poor taxonomical diversity: during all three samplings, 
only 90 taxa of algae were found. The most diverse were Chlorophyta (28), Bacillariophyta (23) 
and Cyanophyta (16 taxa). The peculiarity of summer phytoplankton of the lake is development 
of large representatives of algae of belarussian waterbodies - Gloeotrichia echinulata и Volvox 
aureus.  

In July 1972, the algal community was characterized by prevalence of the only species 
Microcystis aeruginosa (97% of the total density). In summer 1991, prevailing species were 
Microcystis pulverea (2 millions cells/L) and Rhodomonas pusilla (1.7 millions cells/L). In July 
2003, few species were dominating, namely M. pulvereа (6.4 millions cells/L), M. aeruginosa 
(4.3 millions cells/L), Merismopedia tenuissima (3.6 millions cells/L), Coelosphaerium 
kũetzingianum (2.9 millions cells/L). Among diatom algae, Tabellaria fenestrata and Fragilaria 
crotonensis were numerous. As for representatives other divisions, Ceratium hirundinella and 
Chrysidalis peritaphrena were frequent too. At maximal depths of the upper 2-m layer of water, 
we found colonial algae V. aureus, with the number of colonies 6-14 per liter.  

The values of total phytoplankton density varied greatly between years: 5.8 millions cells/L 
in 1991 vs. 36.5 millions cells/L in 1972. Quantitatively, during summer period Cyanophyta 
were the most prevalent in the community structure. In summer 1972, the number of their cells 
was the highest – ca. 99% of total density. In July 2003, the density of blue-green algae was 2 
times and biomass 4 times lower than in 1972. Relative density of Cyanophyta was 83%, with 
Bacillariophyta and Chlorophyta conspicuously prevalent as well. 

July biomass of the community during the entire period of investigations was at 
approximately the same level (Table). At low total density caused by development of small-
celled Cyanophyta, the role of other divisions increased since their representatives had higher 
individual weights. In 1972 alone, the main portion of total phytoplankton biomass (5.9 g/m3) 



belonged to Cyanophyta – 93%. According to contribution of divisions to total biomass, they 
distributed as is follows: Cryptophyta – 57 %, Dinophyta – 20 %, Bacillariophyta – 13 %. The 
percentage of Cyanophyta was ca. 8%, which did not differ significantly in comparison to 
previous period of observations. In July 2003, mainly due to development of C. hirundinella, the 
first place was taken by Dinophyta – 63% of total biomass. 

The lake Selyava is characterized by significant patchiness in spatial distribution of algae 
caused by complex structure of hollow. Density of algae in different parts of waterbody varied 
between 18 and 27 millions cells/L. The highest value of phytoplankton biomass, 2 times higher 
than average value for the entire lake, was pointed out in the part with maximal depth. There, we 
observed blooming of water caused by large representatives – C. hirundinella and V. aureus. In 
the southern part of the waterbody, algal biomass was the lowest (2.54 g/m3) because of 
intensive development of blue-green M. tenuissima, which has very low individual weight. 
Feeble development of algae in this part of the waterbody might be caused by both low 
phosphorus concentration and higher flowage. 

In general, the state of algal community during last 30 years was quite stable. Structure and 
quantitative parameters of the community during summer period characterize the lake as 
mesotrophic waterbody. 

The level of development and structure of summer zooplankton also changed 
insignificantly. Nowadays, like in 1972, abundant species are Daphnia cucullata, Diaphanosoma 
brachyurum, Chydorus sphaericus, Eudiaptomus graciloides, Keratella cochlearis, Pompholux 
sulcata. Total density and biomass of zooplankton in 1972 were 173.2 thousands ind./m3 and 1.7 
g/m3, respectively, while 161.1 thousands ind./m3 and 0.97 g/m3 during our study. Usually, 
Cladocera accounted for more than half of total biomass. 

Feeble development of zooplankton was observed in the southern part of the lake, near the 
mouth of the river Vysokaya. The density and biomass of community there were 30.1 thousands 
ind./m3 and 0.13 g/m3, respectively. 

Generally, littoral zone of the lake is characterized by significant density of planktonic 
invertebrates, particularly Rotifera, with their density of 282.0 thousands ind./m3 (76% of total). 
The number of Cladocera in littoral did not exceed 8 thousands ind./m3, with even lower value 
in the southern part – 3.0 thousands ind./m3. In deep-water part, number of Cladocera reached up 
to 20.69 thousands ind./m3, which could be explained by higher number of their larval stages. 

Leading role in the formation of the biomass belonged to Cladocera. In the littoral and 
pelagian zones, their relative biomasses were 75% and ca. 66%, respectively.  
 
Quantitative parameters of hydrobionts’ communities in the lake Selyava (24.07.2003) 

Parameter Phytoplankton Zooplankton Zoobenthos (except 
zebra mussel) 

Number of taxa 78 24 38 
Total density 21,33 millions cells/L 161,2 thousands ind./m3 2480 ind./m2 
Total biomass 6,89 g/m3 0,97 g/m3 6,33 g/m2 

 
For the whole period of observations, bottom fauna of the lake Selyava is characterized by mass 
development of chironomids and oligochaetes – 50% and 30% of total density, respectively. In 
1972, dominating species were Chironomus plumosus, Procladius and Valvata piscinalis 
(Mollusca). In summer 1991, maximal density had Procladius. Nowadays, prevalent species are 
chironomids Tanytarsus mancus, Microtendipes chloris and Limnochironomus tritomus and 
leech Helobdella stagnalis. 

In 1972, the main portion of total zoobenthos biomass accounted for larvae of chironomids 
(60%), in 1991 – for Mollusca, and in 2003 – approximately in equal proportions for Mollusca 
(except zebra mussel), Oligochaeta and Chironomidae (24% each). We observed five-bold 
increase of Chironomidae density caused by small larvae forms. Nevertheless, this did not 
influence the total biomass. Since 1991, big larvae (Ch. plumosus) have rarely been observed. 



In 2003, bottom communities in the littoral zone possessed significant taxonomical 
diversity and values of quantitative parameters. The density and biomass of zoobenthos there 
was 1.5 times higher than averaged values for the entire lake. The core species in the community 
were Oligochaeta, Bithynia tentaculata, T. mancus, L. tritomus, H. stagnalis, and M. chloris in 
the beds of macrophytes. Four species of Trichoptera indicating clear water class were found. 
Mollusc-invader Dreissena polymorpha was also abundant, with density of 200-3360 ind./m2 
and biomass of 14.92-9240.0 g/m2. 

As during previous observations, abrupt decrease of taxonomical diversity of benthic 
communities was observed from the depth of 4 m. On the silted sands of sublittoral zone, bottom 
communities are formed mainly by chironomids P. choreus, P ferrugineus, P nubeculosum and 
E. pagana, with quantitative prevalence of the first two species. The values of quantitative 
parameters are low: mean total density and biomass are 560 ind./m2 and 0.8 g/m2, which is 4.4 
and 8 time lower than values averaged for the whole lake. Both parameters were even lower in 
July 1991 – density 320 ind./m2 and biomass 0.28 g/m2, with more than 85% of these values 
accounted for Procladius.  

Zoobenthos of pelagian zone is presented by specific complex of organisms adapted to 
existence in low-oxygen conditions. At depths of 11-14 m, we found Oligochaeta, pupae of 
Chaoborus, as well as single individuals of Ch. Plumosus and Ablabesmia lentiginosa. The most 
numerous were oligochaetes (60% of total density), while Chaoborus had the highest biomass 
(60% of total biomass). Compared with sublittoral zone, the density and biomass were 2 and 
more than 3 times higher, respectively. At maximal depth on black silts, the only truly benthic 
organisms were single individuals of Oligochaeta. Typical representative of this part of the 
bottom is plankto-benthic larvae Chaoborus, with 71% and 56% of total density and biomass, 
accordingly. The lowest density of benthic invertebrates – 280 ind./m2 – was also detected in this 
part of the lake bottom. The latter figure is 9 times lower than mean for the entire waterbody. 

It is difficult to evaluate the tendencies in zoobenthos changes for the last 30 years having 
only summer samplings data. In waterbodies of our region, development of zoobenthos in July is 
usually low, which is explained, firstly, by its intensive elimination by fish, and, secondly, by 
mass flight-off of insects, whose larvae are commonly prevailing in benthic communities of the 
most lakes. The date of mass flight-off of insects’ imago is determined mainly by water 
temperature, thus in different year it can shift up to few weeks. Nonetheless, increase of density 
and biomass of community nowadays is obvious. This may be both a result of evolution of 
ecosystem, in which the role of anthropogenic factor is now growing, and influence of Dreissena 
as ecosystem engineer. Being a powerful filtrator, Dreissena competes with aborigine filtrators 
of plankton and benthos, hence causing reorganization of structure of these communities. 
Moreover, zebra mussel precipitates huge quantities of suspended matter and, consequently, 
promotes development of sand preferring organisms and increase in production of zoobenthos in 
general. 

Thus, formation of hydrochemical and hydrobiological regime of the lake Selyava goes 
under moderate anthropogenic influence. The lake possesses quite high quality of water, 
favorable level-to-level distribution of dissolved oxygen, low level of organic matter production, 
etc. Chemical composition of water and state of the main communities of hydrobionts are quite 
stable for the last 30 years and correspond to waterbodies of mesotrophic or low-eutrophic status. 

Conservation of unique ecosystem of the lake implies decrease of phosphorus load due to 
reconstruction of the drainage area and increase of forest’s relative weight in the structure of this 
area, especially in fenced-off zone adjacent directly to shore line. 

 
References 
1. Yakushko O. F. Belarussian Lakes Land. Minsk, Vysheishaya Shkola Press, 1971. 344 p. 
2. Kadatskaya O. V. Hydrochemical indication of landscape state of drainage areas. Minsk, 

Nauka & Tekhnika Press, 1987. 136 p. 



3. Posokhov E .V. Ionic composition of natural waters: Genesis and evolution. Leningrad, 
Gidrometeoizdat, 1985. 225 p. 

4. Zhukhovitskaya A. L., Generalova V. A., Rachevsky A. N. Serum as indicator of the 
process of sediments’ accumulation in lakes. Vestnik BGU. Ser. 2., 1983. Vol. 2. P. 45-49. 

5. Auer M.T., Kieser M.S., Canale R.P. Identification of critical nutrient levels through 
field verification of models for phosphorus and phytoplankton growth. Can. J. Fish. Aquat. 
1986. Vol. 1. P. 379-388. 

6. Kartashevich Z. K., Ikonnikov V. F. The assessment of trophy level based on average 
yearly concentration of phosphorus and bichromate oxidizability. In book: applied problems of 
limnology in Belarus. Minsk, 1992. P. 64-71. 
 
 
 



Mitrakhovich P. A., Samoilenko V. M., Kartashevich Z. K., Lopukh P. S., Gorelysheva Z. 
I., Kirilchik L. M. 

 
Ecosystem of the lake Selyava (Belarus) 

 
Belarussian State University, e-mail geo@bsu.by 

 
Abstract 

The paper contains results of limnological studies of the lake Selyava. The lake is situated 
at the territory of a landscape reserve. Its maximal depth is 20 m. The sum of ions is 270-277.7 
mg/L, hence the water mass of the lake belongs to hydrocarbonate-calcium class. According to 
phosphorus concentration, the lake resembles waterbodies of low eutrophic type. The 
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colonial alga Volvox aureus was pointed out, which is unusual for Belarussian waterbodies. The 
summer biomass of zooplankton does not exceed 1.7 g/m3, more than 50 % of biomass belong to 
Cladocera. Zoobenthos is of chironomid type. In the littoral of the lake, nonindigenous mollusc 
Dreissena polymorpha is widely distributed. According to data of 30 years-long monitoring, the 
trophic state of the lake did not change. 
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One of the most important directions in ecological policy of the Republic of Belarus is 

organization of reserve territories of different status. Since 1990 alone, 4 National parks and 
more than 10 reserves were created. 

The core of the reserve “Selyava” is pictorial lake of the same name situated within the 
bounds of Central Berezinskaya plain. The lake is of glacial origin and of hollow type. Its 
surface area is 16.7 km2, maximal depth is 20 m. Drainage area of the lake is 366.2 km2. Relief 
of underwater part of hollow is complex, the slopes are sleep, and littoral is narrow. The lake 
belongs to drainage area of the river Zapandaya Dvina. After construction of power plant 
“Selavskaya” on the river Yugna in 1956, the run-off of the lake become regulated. After 
dismantling in 1970s, reconstruction of the power plant was started in 2003. 

Characterization of ecosystem of the lake Selyava given below is based both on results of 
complex studies conducted in July 2003 and on personal materials of authors (1972 and 1991). 

Despite large drainage area, which exceeds the area of water about 22 times, formation of 
hydrochemical and hydrobiological regimes of the lake Selyava goes under conditions of 
relatively low anthropogenic influence. In the structure of drainage area, forests and waterlogged 
territories constitute 26.5% and 5.5%, correspondingly. Local sources of eutrophication and 
pollution in the bounds of drainage area are absent. 

The lake Selyava is well stratified waterbody with clear thermal zones. The layer of 
epilimnion is 5-6 m thick. Upper boundary of hypolimnion begins at 10 m depth. Minimal value 
of the water temperature during summer stagnation is 9°C. Distribution of dissolved oxygen 
between different layers of water in 2003 complied with mesotrophic type. Saturation in 
epilimnion was somewhat lower than 100%, and concentration of this gas gradually decreased 
while going from meta- to hypolimnion (Fig. 1). 

High transparency of water (3.5-4.0 m) is a consequence of moderate anthropogenic 
influence and phosphorus load of permissible level. 
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Fig. 1. Vertical distribution of oxygen in the lake Selyava (24.07.2003) 
Подписи: ось ОХ – Depth, m; OY: Oxygen concentration, mg/L; станция - Station 

 
Formation of hydrochemical composition of water is tightly related to type of rocks in 

drainage area and structure of economic use of the latter. Agricultural grounds are presented by 
small local plots. The sum of the main components of water mineralization is 270-277.7 mg/L. 
The main ions are bicarbonates (176.0-183.0 mg/L) and calcium (40.9-42.3 mg/L). Their total 
relative concentration reaches up to 71.4-74.2%. Values of magnesium concentration are of 
natural level – 11.2-12.2 mg/L [1]. Concentration of sulphates was 28.9-31.6 mg/L, chlorides – 
8.5-9.2 mg/L, which exceeds natural background levels [2]. The sources of these ions are flood 
and storm water flows coming from agricultural lands and settlements. Increased concentration 
of sulphates might be caused by swamping of drainage area territories [3, 4]. Compared with 
1971 data, concentration of chlorides has increased more than 2 times. Taking into account the 
frigidity of these ions and their insignificant variability in seasonal aspect, the anthropogenic 
factor in their accumulation in water is obvious [3]. Role of the ions of sodium and potassium in 
total composition of minerals was insignificant. 

The order of ions’ distribution according to decrease of their concentration and relative and 
absolute values points on domination of natural processes under anthropogenic. Ratio of the 
main ions (%-equivalents) forming mineralization is shown in fig. 2. Such distribution is 
characteristic only for waterbodies with low anthropogenic load and high relative weight of 
forests in the structure of drainage area. Ratio of calcium and magnesium ions, which is the most 
important generic parameter, equals two. This ratio shows the stable state of the bicarbonate-
calcium class of waters. 

The values of pH were 7.95-8.52, which demonstrates stability of carbon-oxygen system of 
the waterbody. 
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Fig. 2. The ratio of the main ions in the water of the lake Selyava (%-equivalents): 
1 - HCO3

-, 2 - SO4
2-, 3 - CI-, 4 - Ca2+, 5 - Mg2+, 6 - Na+, 7 - K+ 

 
Values of the total phosphorus concentration were 0.044-0.08 mg/L. Mean concentration of 

0.054(±0,013) mgP/L is indicator of boundary position of the lake on the trophic scale between 
mesotrophic and eutrophic type [5, 6]. Organic forms of phosphorus were dominating (74%). 
The sum of mineral nitrogen was 1.06-2.24 mg/L. Values of the ammonium concentration were 
stable – 0.34-0.37 mgN/L, while the range of values of nitrates concentration was wider – 0.79-
1.87 mgN/L (nitrates were detected at the lowest level of method’s sensitivity). 

Concentration of organic matter was low and corresponded to the parameters of 
mesotrophic type of lakes [1]. Although waterlogged territories and marshes have significant 
weight in the structure of drainage area of the lake, the role of soil humus in the genesis of 
organics is not high. 
Hydrobionts’ communities were studied synchronously with chemical tests. The phytoplankton 
of the lake Selyava is characterized by poor taxonomical diversity: during all three samplings, 
only 90 taxa of algae were found. The most diverse were Chlorophyta (28), Bacillariophyta (23) 
and Cyanophyta (16 taxa). The peculiarity of summer phytoplankton of the lake is development 
of large representatives of algae of belarussian waterbodies - Gloeotrichia echinulata и Volvox 
aureus.  

In July 1972, the algal community was characterized by prevalence of the only species 
Microcystis aeruginosa (97% of the total density). In summer 1991, prevailing species were 
Microcystis pulverea (2 millions cells/L) and Rhodomonas pusilla (1.7 millions cells/L). In July 
2003, few species were dominating, namely M. pulvereа (6.4 millions cells/L), M. aeruginosa 
(4.3 millions cells/L), Merismopedia tenuissima (3.6 millions cells/L), Coelosphaerium 
kũetzingianum (2.9 millions cells/L). Among diatom algae, Tabellaria fenestrata and Fragilaria 
crotonensis were numerous. As for representatives other divisions, Ceratium hirundinella and 
Chrysidalis peritaphrena were frequent too. At maximal depths of the upper 2-m layer of water, 
we found colonial algae V. aureus, with the number of colonies 6-14 per liter.  

The values of total phytoplankton density varied greatly between years: 5.8 millions cells/L 
in 1991 vs. 36.5 millions cells/L in 1972. Quantitatively, during summer period Cyanophyta 
were the most prevalent in the community structure. In summer 1972, the number of their cells 
was the highest – ca. 99% of total density. In July 2003, the density of blue-green algae was 2 
times and biomass 4 times lower than in 1972. Relative density of Cyanophyta was 83%, with 
Bacillariophyta and Chlorophyta conspicuously prevalent as well. 

July biomass of the community during the entire period of investigations was at 
approximately the same level (Table). At low total density caused by development of small-
celled Cyanophyta, the role of other divisions increased since their representatives had higher 
individual weights. In 1972 alone, the main portion of total phytoplankton biomass (5.9 g/m3) 



belonged to Cyanophyta – 93%. According to contribution of divisions to total biomass, they 
distributed as is follows: Cryptophyta – 57 %, Dinophyta – 20 %, Bacillariophyta – 13 %. The 
percentage of Cyanophyta was ca. 8%, which did not differ significantly in comparison to 
previous period of observations. In July 2003, mainly due to development of C. hirundinella, the 
first place was taken by Dinophyta – 63% of total biomass. 

The lake Selyava is characterized by significant patchiness in spatial distribution of algae 
caused by complex structure of hollow. Density of algae in different parts of waterbody varied 
between 18 and 27 millions cells/L. The highest value of phytoplankton biomass, 2 times higher 
than average value for the entire lake, was pointed out in the part with maximal depth. There, we 
observed blooming of water caused by large representatives – C. hirundinella and V. aureus. In 
the southern part of the waterbody, algal biomass was the lowest (2.54 g/m3) because of 
intensive development of blue-green M. tenuissima, which has very low individual weight. 
Feeble development of algae in this part of the waterbody might be caused by both low 
phosphorus concentration and higher flowage. 

In general, the state of algal community during last 30 years was quite stable. Structure and 
quantitative parameters of the community during summer period characterize the lake as 
mesotrophic waterbody. 

The level of development and structure of summer zooplankton also changed 
insignificantly. Nowadays, like in 1972, abundant species are Daphnia cucullata, Diaphanosoma 
brachyurum, Chydorus sphaericus, Eudiaptomus graciloides, Keratella cochlearis, Pompholux 
sulcata. Total density and biomass of zooplankton in 1972 were 173.2 thousands ind./m3 and 1.7 
g/m3, respectively, while 161.1 thousands ind./m3 and 0.97 g/m3 during our study. Usually, 
Cladocera accounted for more than half of total biomass. 

Feeble development of zooplankton was observed in the southern part of the lake, near the 
mouth of the river Vysokaya. The density and biomass of community there were 30.1 thousands 
ind./m3 and 0.13 g/m3, respectively. 

Generally, littoral zone of the lake is characterized by significant density of planktonic 
invertebrates, particularly Rotifera, with their density of 282.0 thousands ind./m3 (76% of total). 
The number of Cladocera in littoral did not exceed 8 thousands ind./m3, with even lower value 
in the southern part – 3.0 thousands ind./m3. In deep-water part, number of Cladocera reached up 
to 20.69 thousands ind./m3, which could be explained by higher number of their larval stages. 

Leading role in the formation of the biomass belonged to Cladocera. In the littoral and 
pelagian zones, their relative biomasses were 75% and ca. 66%, respectively.  
 
Quantitative parameters of hydrobionts’ communities in the lake Selyava (24.07.2003) 

Parameter Phytoplankton Zooplankton Zoobenthos (except 
zebra mussel) 

Number of taxa 78 24 38 
Total density 21,33 millions cells/L 161,2 thousands ind./m3 2480 ind./m2 
Total biomass 6,89 g/m3 0,97 g/m3 6,33 g/m2 

 
For the whole period of observations, bottom fauna of the lake Selyava is characterized by mass 
development of chironomids and oligochaetes – 50% and 30% of total density, respectively. In 
1972, dominating species were Chironomus plumosus, Procladius and Valvata piscinalis 
(Mollusca). In summer 1991, maximal density had Procladius. Nowadays, prevalent species are 
chironomids Tanytarsus mancus, Microtendipes chloris and Limnochironomus tritomus and 
leech Helobdella stagnalis. 

In 1972, the main portion of total zoobenthos biomass accounted for larvae of chironomids 
(60%), in 1991 – for Mollusca, and in 2003 – approximately in equal proportions for Mollusca 
(except zebra mussel), Oligochaeta and Chironomidae (24% each). We observed five-bold 
increase of Chironomidae density caused by small larvae forms. Nevertheless, this did not 
influence the total biomass. Since 1991, big larvae (Ch. plumosus) have rarely been observed. 



In 2003, bottom communities in the littoral zone possessed significant taxonomical 
diversity and values of quantitative parameters. The density and biomass of zoobenthos there 
was 1.5 times higher than averaged values for the entire lake. The core species in the community 
were Oligochaeta, Bithynia tentaculata, T. mancus, L. tritomus, H. stagnalis, and M. chloris in 
the beds of macrophytes. Four species of Trichoptera indicating clear water class were found. 
Mollusc-invader Dreissena polymorpha was also abundant, with density of 200-3360 ind./m2 
and biomass of 14.92-9240.0 g/m2. 

As during previous observations, abrupt decrease of taxonomical diversity of benthic 
communities was observed from the depth of 4 m. On the silted sands of sublittoral zone, bottom 
communities are formed mainly by chironomids P. choreus, P ferrugineus, P nubeculosum and 
E. pagana, with quantitative prevalence of the first two species. The values of quantitative 
parameters are low: mean total density and biomass are 560 ind./m2 and 0.8 g/m2, which is 4.4 
and 8 time lower than values averaged for the whole lake. Both parameters were even lower in 
July 1991 – density 320 ind./m2 and biomass 0.28 g/m2, with more than 85% of these values 
accounted for Procladius.  

Zoobenthos of pelagian zone is presented by specific complex of organisms adapted to 
existence in low-oxygen conditions. At depths of 11-14 m, we found Oligochaeta, pupae of 
Chaoborus, as well as single individuals of Ch. Plumosus and Ablabesmia lentiginosa. The most 
numerous were oligochaetes (60% of total density), while Chaoborus had the highest biomass 
(60% of total biomass). Compared with sublittoral zone, the density and biomass were 2 and 
more than 3 times higher, respectively. At maximal depth on black silts, the only truly benthic 
organisms were single individuals of Oligochaeta. Typical representative of this part of the 
bottom is plankto-benthic larvae Chaoborus, with 71% and 56% of total density and biomass, 
accordingly. The lowest density of benthic invertebrates – 280 ind./m2 – was also detected in this 
part of the lake bottom. The latter figure is 9 times lower than mean for the entire waterbody. 

It is difficult to evaluate the tendencies in zoobenthos changes for the last 30 years having 
only summer samplings data. In waterbodies of our region, development of zoobenthos in July is 
usually low, which is explained, firstly, by its intensive elimination by fish, and, secondly, by 
mass flight-off of insects, whose larvae are commonly prevailing in benthic communities of the 
most lakes. The date of mass flight-off of insects’ imago is determined mainly by water 
temperature, thus in different year it can shift up to few weeks. Nonetheless, increase of density 
and biomass of community nowadays is obvious. This may be both a result of evolution of 
ecosystem, in which the role of anthropogenic factor is now growing, and influence of Dreissena 
as ecosystem engineer. Being a powerful filtrator, Dreissena competes with aborigine filtrators 
of plankton and benthos, hence causing reorganization of structure of these communities. 
Moreover, zebra mussel precipitates huge quantities of suspended matter and, consequently, 
promotes development of sand preferring organisms and increase in production of zoobenthos in 
general. 

Thus, formation of hydrochemical and hydrobiological regime of the lake Selyava goes 
under moderate anthropogenic influence. The lake possesses quite high quality of water, 
favorable level-to-level distribution of dissolved oxygen, low level of organic matter production, 
etc. Chemical composition of water and state of the main communities of hydrobionts are quite 
stable for the last 30 years and correspond to waterbodies of mesotrophic or low-eutrophic status. 

Conservation of unique ecosystem of the lake implies decrease of phosphorus load due to 
reconstruction of the drainage area and increase of forest’s relative weight in the structure of this 
area, especially in fenced-off zone adjacent directly to shore line. 

 
References 
1. Yakushko O. F. Belarussian Lakes Land. Minsk, Vysheishaya Shkola Press, 1971. 344 p. 
2. Kadatskaya O. V. Hydrochemical indication of landscape state of drainage areas. Minsk, 

Nauka & Tekhnika Press, 1987. 136 p. 



3. Posokhov E .V. Ionic composition of natural waters: Genesis and evolution. Leningrad, 
Gidrometeoizdat, 1985. 225 p. 

4. Zhukhovitskaya A. L., Generalova V. A., Rachevsky A. N. Serum as indicator of the 
process of sediments’ accumulation in lakes. Vestnik BGU. Ser. 2., 1983. Vol. 2. P. 45-49. 

5. Auer M.T., Kieser M.S., Canale R.P. Identification of critical nutrient levels through 
field verification of models for phosphorus and phytoplankton growth. Can. J. Fish. Aquat. 
1986. Vol. 1. P. 379-388. 

6. Kartashevich Z. K., Ikonnikov V. F. The assessment of trophy level based on average 
yearly concentration of phosphorus and bichromate oxidizability. In book: applied problems of 
limnology in Belarus. Minsk, 1992. P. 64-71. 
 
 
 


