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Abstract. The mollusc Monodacna colorata (Eichwald, 1829) was detected for the first time in the 
cooling ponds of the Zaporizhzhia NPP. Hydrobiological studies of the NPP's hydraulic struc-
tures were carried out in the summer period of 2021. We used standard benthos sampling 
methods with the Ekman Dredge. Eight individuals of M. colorata were found in the samples. 
This is the Ponto-Caspian species, native to the Black Sea Basin. M. colorata usually inhabits 
transitional brackish water bodies. However, in recent decades it has shifted its range and settled 
in freshwater reservoirs. The reproduction of M. colorata in the cooling pond may lead to 
additional biological obstacles in the water supply system of Zaporizhzhia NPP. Therefore, 
regular monitoring is necessary to assess and control the abundance of M. colorata. 
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Introduction 
The operation of energy enterprises is accom-

panied by an intensive impact on the environment 
(Pehlivanov & Kazakov, 2019; Valchovski et al., 
2019; Gasso et al., 2020). The hydrological and 
hydrochemical conditions of power plants hyd-
raulic structures create opportunities for the 
introduction and acclimatization of new species 
(Izhboldina et al., 2018; Dermendzhieva et al., 
2019; Fedonenko et al., 2019). Currently, there are 
documented cases of colonization of cooling 
ponds at Ukrainian nuclear power plants (NPP) 
by new species of marine and tropical fauna. 
Moreover, penetration of new organisms may 
lead to disruptions in the operation of water 
cooling systems (Marenkov et al., 2018). 

It should be noted that the introduction of 
new species of animals, the mechanism of their 
influence is complex and difficult to predict. For 
example, benthification can lead to deterioration 

of pumping station due to system contamination 
and complication of water circulation (Yesipova et 
al., 2022). Therefore, monitoring of biodiversity of 
hydraulic structures and reservoirs from which 
water is supplied to NPPs is an urgent task (An et 
al., 2019). A new mollusc Monodacna colorata 
(Eichwald, 1829) was registered in the conditions 
of hydraulic structures of Zaporizhzhya NPP, 
which can affect the state of plankton and benthos 
groups. 

 

Materials and Methods 
The studies were conducted in the summer 

period of 2021. The cooling pond and other hyd-
raulic structures of Zaporizhzhya NPP (47.512° N, 
34.551° E) were examined (Fig. 1). The cooling 
pond is reservoir of a lake-pond type with seaso-
nal regulation of the level regime. The cooling 
pond was separated from the Kakhovka Reservoir 
(Dnipro River) by a reclaimed sand dam. For the 
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operation of the power units, water was taken 
from the Kakhovka reservoir. In summer, the 

temperature of chilled water was 28.7ºC, 
respectively, in winter 17-18ºC (Marenkov, 2018). 

 

 
 

Fig. 1. Location of hydraulic structures of Zaporizhzhya NPP 
 
 

Mollusks were collected at the hydraulic 
structures of Zaporizhzhya NPP using the Ekman 
Dredge. To determine the species composition, 
the obtained organisms were fixed in 4% formalin. 

 
Results and Discussion 
During the identification of mollusks from 

the hydraulic structures of Zaporizhzhya NPP, 
eight individuals of M. colorata were found (Fig. 2). 

It is possible that this species came from the 
nearby Kakhovka reservoir (Pligin et al., 2014). 
This species is a representative of bivalves of the 
Ponto-Caspian ecosystems. In recent years, there 
has been a rapid change in the distribution area of 
mollusks. This may be influenced by changes in 
hydroecological parameters and characteristics of 
bottom sediments (Ovcharuk et al., 2020; Goga-
ladze et al., 2021; Marenkov et al., 2021).

 

 
 

Fig. 2. M. colorata collected from the Zaporizhzhya NPP cooling pond, photo by O. 
Marenkov 

 
 

In ecosystems typical for M. colorata, the 
population numbers of this species are decreasing 
due to anthropogenic and natural factors. How-
ever, this species continues to inhabit freshwater 
reservoirs (Gogaladze et al., 2021). M. colorata 
populations are known to occur in reservoirs in 

the middle and lower parts of the Dnipro River 
(Yurishinets et al., 2002; Son, 2007; Fedonenko et 
al., 2018). The ingress of this mollusk can signifi-
cantly influence the growth of macrobenthos 
biomass (Krupa et al., 2014). For example, during 
the study of Lake Balkhash (Kazakhstan), it was 
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revealed that since 1996, the share of M. colorata in 
macrobenthos biomass has increased by more 
than 70% (Barinova et al., 2017). At the same time, 
the growth of M. colorata abundance affects the 
quantitative indicators of zooplankton. This is due 
to increased competition for phytoplankton con-
sumption (Khassengaziyeva & Mamilov, 2020; 
Barinova et al., 2017). 

Also, hydrochemical analysis of Zapo-
rizhzhya NPP hydraulic structures revealed an 
increase of inorganic nitrogen in relation to 
normative concentrations, which can create 
favorable conditions for the increase of phyto-
plankton-feeding species. According to Pligin et 
al. (2014), the occurrence of M. colorata in the 
Dnipro may be a consequence of increased salinity 
levels. However, the salinity level in the hydraulic 
structures was within normal limits (Fedonenko 
et al., 2018). It is possible that this mollusk species 
has a wider range of tolerance to hydrochemical 
conditions of water bodies. 

 
Conclusions 
The life activity of M. сolorata may cause 

possible biofeedback for the works of Zapo-
rizhzhya NPP. Also, due to the accident at the 
Kakhovka hydroelectric power plant, there is a 
possibility of changing the environmental condi-
tions for the existence of populations of this 
mollusc (Afanasyev, 2023; Sanina & Lyuta, 2023). 
Therefore, there is a need for further research, but 
this is complicated by the existing hostilities in the 
area. 
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