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The temperature factor for the aquatic ecosys-
tem is one of the most important among the abiotic 
components that affect the structure of the aquatic 
fauna as plankton, so benthos and fi sh fauna. Thus, 
any deviation from the natural rhythm of seasonal 
temperature dynamics, especially in the direction of 
increasing its level, is classifi ed as thermal pollu-
tion. Observations made at the place of discharge 
of warm water, as well as above and below it, have 
shown that in the warm water discharge area, there 
is no tendency for decrease or increase in biomass. 
There have been some discrepancies between the 
seasons: the highest biomass has been found in the 
overheating water zone in months of minimum wa-
ter temperature; then the differences have smoothed 
out in the warmer months. Therefore, the carried 
out observation has shown no signifi cant thermal 
effects on the ground biocenoses in the area suf-
fering from thermal pollution. The increased tem-
perature background can be dangerous in terms of 
changing the dates of appearance and the number 
of generations of aquatic animals such as plankton, 
benthos, and fi sh. Besides, effects on the genetic 
structure of the populations are possible. There is 
controversy regarding when in conditions of high 
temperature may some positive effect be achieved 
(due to acceleration of maturity, changes in grow-
ing season, increase in the rate of growth). How-
ever, in an atypical thermal regime, rhythmic of 
physiological processes are destabilized, including 
those associated with reproduction, and the normal 
course of morphogenesis is also disturbed. The in-
tense rhythm accelerates the mutation processes 
and leads to the increase in generic variation. Fi-
nally, this could lead to a reduction in genetic po-
tential and a decrease in the evolutionary fl exibility 
of the species. Water temperature, which is outside 
the natural back-ground, can be a powerful desta-
bilizing factor, which may have a decisive impact 
on populations of fi sh and other aquatic organisms, 
transforming their genetic structure. This may have 
implications not only for the particular species, but 
also for the ichthyofauna and the entire ecosystem 
of a reservoir. Thus, thermal pollution, being the 
consequence of heated water dumping by thermal 
and nuclear power plants, is the most important an-
thropogenic factor infl uencing the thermal regime 
of reservoir refrigerants and their ecological sys-

tems, and creating conditions for the emergence of 
environmental risks.

The decrease of dissolved oxygen in a ther-
mal infl uenced zone has been observed during the 
whole navigation period when the Perm State Dis-
trict Thermoelectric Power Station has been con-
structed.

According to the sanitary standards of the Rus-
sian Federation the content of the dissolved oxygen 
in a sample should not be lower than 4 mg/dm3 

during the whole year round. The oxygen content 
in water during the navigation period in the case 
study area equals to the 2nd class of quality (clean). 
In winter season the oxygen content changes from 
8,9 up to 12,7 mg/dm3 and waters also belong to the 
2nd class of quality (clean). According to biological 
oxygen consumption (BOC5) (in winter this index 
changes from 0,54 up to 0,65 mg/dm3) waters corre-
spond to the 1st class of quality (pure). Thus, warm 
water discharge by the Perm State District Thermo-
electric Power Station actually has not infl uenced 
the class of water quality according to oxygen and 
biological oxygen consumption.

The conducted fi eld works have revealed the 
possibility to use quantitative correlation of sap-
rophilic bacteria of mesophilic group (with 20 °C 
temperature optimum) with thermophile bacteria 
quantity (with 30 °C temperature optimum).

The quantity of both saprophile bacteria ex-
tracted from water varied widely from June till 
October. It achieved its maximum in summer 
(13,5/11,0 thousand cells per ml.), and its minimum 
in autumn (0,01/0,02 thousand cells per ml.). The 
near-bottom samples were characterised by a larger 
quantity of bacteria [2].

The quantity of heterotrophic bacteria in a ther-
mal infl uenced zone is approximately in 2–3 times 
higher in comparison to reference areas (in the area 
of an old river-bed). The maximum quantity of het-
erotrophic bacteria has been observed in the zone of 
strong heating. The quantity of saprophile bacteria 
decreased signifi cantly when heated water mixed 
with non-heated one. This tendency has been ob-
served during the whole period of study.

The amount of thermophile saprophyte bacte-
ria exceeded the mesophile bacteria quantity in the 
zone with strong thermal pollution. The extraction 
of mesophile bacteria from the biocenos is the evi-
dence of the strong effect of a thermal factor on the 
bacteria community formation.

The decrease of water temperature in autumn 
leads to the decline of the total amount of sapro-
phytic bacteria in the case study area as well as 
across the water body. The thermophile forms 
of saprophile bacteria have been distinguished 
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in autumn. Their largest amount (0,30 thousand 
cells per ml.) has been discovered in the zone af-
fected by thermal pollution. This amount is mostly 
remarkable in summer water samples collected at 
the surface of water body. It is approximately in ten 
times exceeds the bacteria amount at the river-bed 
reference area.

To determine the thermal pollution extent dur-
ing the day sampling from three horizons has been 
done at the station located at the edge of thermal 
pollution zone. The soil has been taken twice dur-
ing the day. The signifi cant changes in the bacteria 
amount in water samples every four hours have not 
been observed. The quantity of mesophilic bacteria 
fl uctuated slightly from 0,48 up to 1,06 thousand 
cells per ml., and the amount of thermophilic bac-
teria fl uctuated from 0,76 up to 1,15 thousand cells 
per ml. The percentages of both groups are very 
high (from 50–97 %). There is a decrease in the 
amount of both groups nearly a half in the vertical 
saprophyte distribution. The quantity of bacteria at 
0,5Н depth horizon and at the bottom is practically 
equal. The same situation has been observed in the 
bottom sediments.

The analysis of long-term data has revealed the 
decrease amount of mesophilic forms of saprophytic 
bacteria after the construction of Perm thermoelec-
tric power station (1983 – 15,6; 1984 – 3,5; 1985 – 
3,6; 1990 – 1,3 thousand cells per ml. respectively). 
They are substituted by the thermophilic group with 
prevailing of mesophilic forms. It indicates the sus-
tainability of the thermal pollution effect.

The recent studies have revealed the prevailing 
of mesophilic bacteria in the development of bac-
teria community in water during microbiocenos at 
the active zone of the Perm State District Thermo-
electric Power Station. The low amount of thermo-
philic bacteria has been observed even in the zone 
infl uenced by heated waters. The maximum differ-
ence in the quantity of these groups of bacteria has 
been observed in summer water samples. The low 
amount of thermophilic bacteria in water may be 
considered as the adaption of bottom-dwelling bac-
teria to thermal pollution during vegetation period. 
The water temperature in water heated zone turned 
out to be favourable for the mesophilic bacteria 
growth and their prevailing over thermophilic bac-
teria quantity in the bacteria community.

The effect of heated water discharge from the 
Thermoelectric Power Station on the zoobenthos 
has been accurately studied before and after the sta-
tion design. Bottom-dwelling species of the case 
study area affected by the thermal pollution is pre-
sented by 20 species of chironomids, 7 species of 
oligocheates, 6 species of molluscs, 1 species of 
leeches and 1 species of crustasea [1].

To evaluate the species differences at the ref-
erence and case study areas the method of cluster 
analysis has been applied. Although the species dif-
ferences are not signifi cant it is possible to distin-

guish two plots with the most similar bottom-dwell-
ing species. They are three stations at shallow water 
and two stations at the river channel. Natural differ-
ences in the depth gradient but not the anthropogen-
ic effect are the key factor differentiating the fauna 
at the case study area. The order of species domi-
nance at the study area is typical for the mesomix 
bacteria complex and is determined by two species 
of low amount. The set of dominants is practically 
the same for all fi ve stations. The trophic diversity 
index demonstrating the uniformity of food groups 
representativeness dramatically increases in the 
zone of thermal pollution. This fact testifi es the un-
favourable trophic situation.

The evaluation of the community structure 
according to the species diversity and hydrobiont 
uniformity, their quantitative representativeness 
have demonstrated that the diversity and uni-
formity are slightly lower at the high temperature 
pole gradient than at the opposite one. The stabil-
ity of such communities is low. They are saved 
due to resilience that is an ability to return to their 
previous state after changes under the external in-
fl uence. The change of benthos biomass during 
time has demonstrated that this parameter is not 
infl uenced by heated waters.

It has been revealed that communities located 
at one depth are similar and temperature does not 
affect the zoobenthos macrostructure. It only infl u-
ences separate types of species and trophic structure 
of bottom cenosis.

Conclusions
1. The construction of Perm thermoelectric 

power station has led to the decrease of oxygen dur-
ing the whole navigation period. The warm water 
discharge has not practically infl uenced the water 
quality class according to the amount of dissolved 
oxygen and its biological consumption. 

2. The case study area of the water body has 
been characterised by the bottom-dwelling bacteria 
adoption to the thermal pollution condition. The 
water temperature has been optimal for the meso-
philic bacteria development.

3. Thermal pollution has not been the determin-
ing factor during zoobenthos macrostructure forma-
tion at the pre-dam part of the Kama reservoir.
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