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ABSTRACT. The consequences of climatic changes in the conditions of anthropogenic load weakening
are considered for the ecosystems of the largest lake-reservoirs in the northwestern region of Russia
(Lake Onego and Vygozerskoe reservoir). The catchment areas of these water bodies are rich in bogs.
The rise of the humic substances flow became a new regulatory factor in the functioning of these
reservoirs due to an increase in winter river flow in conditions of climate warming. Geochemical
indicators of the increasing influence of the catchment area on the water chemical composition in the
studied lakes were a simultaneous increase in the color of water (brownification), the concentration of
iron and carbon dioxide, and a decrease in pH. The accumulation of iron at the bottom of Lake Onego
caused inhibition of deep-water benthic communities. The state of benthos of Vygozerskoe reservoir is
associated with the consequences of influence of pulp and paper mill wastewater, the highest toxicity

of which was observed in the previous period.
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Lake Onego and Vygozerskoe reservoir are parts
of the White Sea-Baltic Canal, the important waterway
of the northwestern region of Russia. In recent decades,
these reservoirs have been experiencing an increased
influence of the catchment area, which is associated
with climate warming in Karelia. Since the 1990s, the
frequency of mild winters has increased in Karelia,
which has led to an increase in the winter flow of rivers
and an increase in the influence of bogged catchment
areas on lake ecosystems. So, for the period 1990-2016,
the intake of river humus substances and associated
iron and phosphorus with the river waters into the
Petrozavodsk Bay of Lake Onego increased (Filatov et
al., 2018). An increase in the runoff of allochthonous
substances caused the rise of the color of water in the
Bay in the spring (by 40%), a 3.5-fold increase in the
total iron content, a 3-fold increase in the concentration
of carbon dioxide (Kalinkina et al., 2019).

Similar to Lake Onego, the consequences of
increasing runoff of allochthonous substances are
observed in Vygozerskoe reservoir. For about 20
years, the Vygozerskoe reservoir is at the stage of
reoligotrophization due to a decrease in the supply
of phosphorus with wastewater from the pulp and
paper mill (Tekanova et al., 2011). During decline
of anthropogenic load, the increase in the flow of
allochthonous substances became one of the main
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regulatory factors. For the period 1992-2017 the
statistical analysis of changes in the concentration
of CO, and total iron in the water of Vygozerskoe
reservoir was made. It turned out that these indicators
are significantly increasing, especially a sharp increase
has been observed since 2007. Significant values of
Spearman’s correlation coefficients between the year of
observation and the iron content (0.61), the year and
the concentration of CO, (0.58), and concentrations of
CO, and iron (0.57) testify to a systematic change in the
chemical composition of Vygozerskoe reservoir water.
In 2017 the significant increasing of color of water was
found in the southern part of Vygozerskoe reservoir.
Taking into account the high color of the tributaries,
the observed changes indicate an increase in the effect
of river runoff on a water body in the last decade.
The entry of iron into the water in the Vygozerskoe
reservoir is also associated with its release from bottom
sediments (Belkina, 2015). An increase in the runoff
of iron led to its accumulation at the bottom. In this
regard, the influence of the catchment area affected
the condition of the deep-water benthos of Lake Onego
to the greatest degree. Since the 2000s, the number of
benthos in the Petrozavodsk Bay has decreased 7 times,
biomass - 6 times, production - 4-6 times. The state of
benthos of Vygozerskoe reservoir is determined, first of
all, by the influence of the anthropogenic factor, which
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caused its sharp inhibition as a result of the pulp and
paper mill wastewater discharge in previous period.
Thus, beginning the 1990s, in conditions
of climate change, a strong new factor, the rise of
allochthonous substances flow, influences on the
ecosystems Lake Onego and Vygozerskoe reservoir.
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