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АНОТАЦІЯ

VII Всеукраїнська конференція з міжнародною участю «Проблеми гідрології, гід-
рохімії, гідроекології» присвячена 100-річчю заснування Національної академії наук 
України. Представлено 105 тез доповідей з широкого кола питань, які охоплюють такі 
напрямки наукових досліджень: гідрології та водних ресурсів, а також гідрохімії, гід-
робіології та гідроекології суходолу; гідрології та екології прибережної смуги морів та 
морських гирл річок; вивчення радіоактивного забруднення водних об’єктів. 

Представлено результати дослідження гідрологічного режиму та оцінювання кіль-
кісних та якісних показників водних ресурсів; розроблювання математичних моделей 
та комп’ютерних технологій розрахунку та прогнозу процесів у водному середовищі, 
включаючи методи прогнозу та розрахунку паводків різного походження; оцінювання 
змін гідрологічного та гідрохімічного режимів поверхневих вод та морських вод під 
впливом природних чинників та антропогенного навантаження; розроблювання нових 
методичних підходів до оцінювання екологічного стану водних об’єктів.

Summary

VII All-Ukrainian conference with international participation “Problems of hydrology, 
hydrochemistry and hydroecology” is dedicated to the 100th anniversary of the foundation of 
the National Academy of Sciences of Ukraine. 105 abstracts of the conference presentations 
concerning wide range of issues are presented. They cover the following scientific directions: 
land hydrology, water resources, hydrochemistry, hydrobiology and hydroecology; hydrology 
and ecology of marine coastal zone and estuarine areas; studies of radioactive contamination 
of aquatic systems. 

Results are presented and discussed for: the estimation of a hydrologic regime and 
qualitative and quantitative indicators of water resources; the development of mathematical 
models and computer technologies for the calculation and forecasting of processes in water 
environment including methods of calculations and forecasting of the floods having  different 
origin; the estimation of changes in hydrological and chemical regimes of land and marine 
waters under the influence of natural factors and anthropogenic loads; the development of new 
methodical approaches to the estimation of an ecological state of water bodies.
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   2013 . – 10 .      2006 .  

    18 (   2 -   1993 .  
 2011 .,    ).   – 87.   

 -       -  2003 .   2017 . 
     ,    .  



Пленарні  доповіді

8

  -   18    
   11.00.07 -  ,  ,  (16  

 89 %)   2   (  11 %) -   11.00.09 - 
, , .     

 11.00.07: . .  (1994 .); . .  (1994 .); . . 
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    –  
  -   

 
-  -   ( )       

     1979–1980 .  .  .    
  8,6 2,  – 86,0 . 3. -  ( ) –  , 

  (  46 )    ,       
   13–15 .      . 
 .          

 . 
       1 . ,   

   60 3/ .        1982 .    
     ,  ,  

    .       1981 .  
 :   ,   (1982–1997)     (2018 .). 

 2018 . ( )       0,65  1,5 .  
        31,4º  (  ) 

 41,2  (      ).     (34,44±0,40) 
   8º .         

.         1,8  ,     
.  ,       

     . 
         

.   1981–1986 .   122    
( )    .     (50,8%)  

 (30,3%). ,        – 62–65%.  
1989–1997 .       32–55     

.    .      
  .  2018 .    53   

 .   ,     (60,0%)  
 (24,0%).        

Miozoa.         (  
 9,6 / 3),     Aulacoseira granulata,  

 1985 .    (0,3 / 3)    
1986 .,       40° .    

 (  )  2018 .   (2,7 / 3).   
          :  

1981–1986 .  27 ,  1990–1992 . – 23  (    – 13–17 ),  
  1997  2018 . – 14  13  .     

       .   
   1981–1983 .  1984–1986 .  62%.  (1990–1992 .) 

       .   1997 .  
  –      1990–1992 .  43%,   2018 .  

       .    
 –        Eudiaptomus gracilis, Daphnia 

longispina, D. ucullata.  1985  1997 .      Diaphanosoma 
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brachyurum,   2018 .     Moina micrura, Diaphanosoma dubium, 
D. orghidani, Thermocyclops oithonoides.    (  ) 

     ,    1984 .    
5,7 / 3.          0,5–2,7 / 3.    

  ,  ,    ,  
   ,   –    . 
              
 Dreissena polymorpha,    20    9 . 

  18 / ².      
  1985 .          

  :       
    .      

  ,      -  
   .  1997 .      

.         .  
            

   ,     
 14  2 –    Procladius ferragineus.  1983–1984 .    

, ,    ,  ,   
.  1986 .    49   15 .   

   1986 .      – 7 
 –  1988 ., 11–15 –  1990–1997 ., 17 –  2006 .    (  1988 .  

)   1989–1992 .  ,  1997 .  
      . 

    1985–1986 . –    6,72 / 2  1982 .,  
149,74 / 2  1985 .         :  1997 . – 

 0,86 / 2.         –  
1985–1986 .   300 / 2.    2005–2006 .,  
« »     0,10–3,70 / 2,      
2006 .  ,   1986 . –  350 / 2 –    

  -  – Melanoides tuberculata ( , , 2008). 
   M. tuberculata      – Terebia granifera, 
,       , ,  

 .           3 ,  
 –      .      

   M. tuberculata     – 1,7 / 2.  
  M. tuberculata    2–27 .    

  :  1–5   26–30 ,    6–10  
(38,7%)  16–20  (29,4%).        

:  2  28 .        6–10  
(22,4%)  11–15  (33,7%).   (T. granifera)       

  1–5   11–15 ,    6–10  11–15  (  
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CHANGES IN THE LENGTH OF LITHUANIAN RIVERS AND THEIR IMPACT  
ON RIVERS’ HYDROLOGICAL REGIME 

 
Lithuanian river network in the 20th century has been intensively transformed. Most of the 

changes are related to drainage reclamation, which was carried out to a very large extent in the 70s 
and 80s of 20th century. Consequently, the density of the channels' network, the lengths of smaller 
rivers, the areas of their basins, and the river beds’ slope has also been changed. Currently the 
number of excavated channels and channelled ranges of rivers in Lithuania exceeds number of 
natural rivers more than 1.5 times. This affected the relationship between different elements of the 
water balance and the hydrological regime of smaller rivers: the water flows faster into the river 
bed, the floods become shorter in time and produce more intense changes in the water level, and the 
low water period begins earlier. The problems have been especially evident in recent years as the 
seasonal changes in meteorological regime began due to climate change. The aim of this study is to 
highlight the causes of the changes in the length of Lithuanian rivers, discuss possible influence on 
hydrological regime of rivers and the key solutions of these issues. 

According to the latest data (Valstyb s žem s fondas, 2018) there are 62732 km of drainage 
channels in Lithuania, and the total area of the drained land is 29783 km² (> 45% of the country's 
territory). Reclamation also affected the part of natural river beds: before the beginning of most 
intensive reclamation in Lithuania there were about 29,000 of such rivers, and now there are only 
about 22,000. The total length of natural riverbeds has also been changed: during reclamation 
campaign about 46,000 kilometers of natural river beds have been regulated, therefore the natural 
origin riverbeds make only about 17% of the total country's river network (Gailiušis et al., 2001). 
Since 1990 the artificial regulation of natural riverbeds in our country is prohibited. 

The anthropogenic impact leads the most significant changes in small and medium-sized (up 
to 50 km long) river morphometric indicators: not only due the farmland reclamation, but also 
extension of urban areas and the communication network etc. In particular, great changes took place 
in the Middle Lithuania Lowland hydrographic network. Here the straightening and deepening of 
the rivers also affected the parameters of their length, which under natural conditions are quite 
stable. An analysis of 14 medium-sized rivers within Nev žis catchment area (one of the most 
affected by the reclamation in the Central part of Lithuania) showed that from 1959 to 2001 the 
length of majority of rivers has changed by more than 5% (in 3 rivers, the length changes exceeded 
10%). Most of these changes have links to the riverbed modifications during reclamation. This is 
illustrated by comparison of data taken from different periods: in 1959-1973 (the period of the use 
of open drainage ditches via excavation) the rivers’ length remained almost unchanged; in 1973-
2001 (the period of introduction of underground drainage systems) the most of the 10-50 km long 
rivers have been straightened and modified into trunk ditches, therefore in this period we have 
apparent shortening g of rivers’ length. Some rivers, straightened during the early reclamation 
phase, subsequently (after the failure of state monitoring of drainage systems after 1989) were 
partially renaturalized and their length has increased again due to meandering. 

The data from medium sized rivers does not reflect changes in shorter rivers. A comparison 
of rivers’ cadastral data from Nevežis river basin pointed to another important trend: the shorter 
rivers length has increased while the longer rivers length - decreased in period from 1959 to 2001. 
The relative length change of 0-5 km long streams during this period was equal to 1.14; 5.1-10 km 
long - 1.18; 11-20 km - 0,88; and for longer than 20 km rivers - 0.93. It shows that the upper 
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reaches of shorter rivers was artificially extended to wetland areas and of the longer rivers - dredged 
and straightened during the reclamation. Within a few years after reclamation, the small streams 
with a small riverbed slope became functionally inactive ditches because of leakage of excess water 
from the wetter relief recessions. As a result, these and the larger rivers often overgrow with aquatic 
vegetation or completely dry during the droughts and dry periods. Also the poor maintenance of 
land reclamation systems significantly contributes to the changes of rivers hydrological regime. It is 
well known that the mean age of the currently used drainage facilities in Lithuania is approximately 
45 years, and about 80% of the drainage ditches are assessed as moderately or severely obsolete 
(Vitukynas, 2015). 

The situation is even more complicated by the effects of climate change. The climate change 
seems to have negligible effect on the annual precipitation rate, however seasonal changes of 
precipitation are more evident. Maximal precipitation periods on average become shorter, 
conversely the length of dry periods increased and also is related to more frequent heat waves. A 
significant decrease in seasonal rainfall in the second half of summer began in the 90s of twentieth 
century and continues to present time. Such changes is assumed to be caused by a more frequent 
meridional circulation and blocking processes over the northern and eastern parts of Europe in 
summer (Rimkus et al, 2014). In the second half of winter conversely the liquid precipitation 
percent has increased due to higher mean surface air temperatures forced by more frequent zonal 
atmospheric circulation (Stank navi ius et al, 2017). This contributes to the reduction of the snow 
accumulation and leads to a decrease in spring flood volume. The accompanied shorter soil freezing 
period in the winter facilitates the greater part of winter precipitation to infiltrate into the ground. 

Restoration of river hydromorphological parameters is tightly related to the renaturalisation, 
which means creating an artificial floodplain and meanders. This approach does not always help to 
restore the natural hydrological regime of the river, especially if the agricultural land continues to 
be intensively exploited in the upper reaches of the river basin. Most of the small sized (shorter) 
drainage ditches and channelized streams does not perform its functions in the upper reaches of 
river basin: they stay with standing water or are dried up large part of the year. Consequently first of 
all we should reconsider the use of the poor productivity land in these regions. The most effective 
ways to change the land use are: 1) encouraging farmers to plant less forest in the infertile lands; 2) 
the provision of smaller scale drainage systems (located near watersheds) for the care of local 
farmers. In both cases likely that socio-economic factors force land users to abandon part of their 
agricultural land, which would increase the level of naturalness of agrarian areas and hopefully 
restore hydrological regime of severely affected catchment areas. 
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 [(579.68:574.524):574.63] 
Yev. Starosyla, Yu. Volikov, T. Rybka 

Institute of Hydrobiology NAS of Ukraine, Kyiv, Ukraine 
 

ENVIRONMENTAL RATING OF WATER QUALITY OF THE 
URBANIZED TERRITORIES (EXAMPLE, KYIV’S WATER OBJECTS) 

 
Increasing anthropogenic impact on the water objects in metropolitan areas contributes to 

changing their trophic status. In such water objects of the urbanized territories the elimination of 
individual parts of the trophic chain is often observed, which leads to changes in the morphological 
and functional parameters of the components of the biocenosis, and the violation of the interactions 
between the hydrobionts of different trophic levels. Indicators of the status of water objects, its 
ecological zones and processes for the formation of the quality of the aquatic environment may be 
parameters of the vital activity of microorganisms in water, bottom sediments, and immersed 
substrates. 

Studies were carried out in water objects located in the city territory characterized by 
different modes of flow, recreational load, lack of sanitary protection zone, localization of 
industrial, building and housing zones, transport networks etc., and under pressure to a 
multifactorial anthropogenic impact. Monitoring of hydroecosystems in the territory of Kyiv was 
carried out during different seasons of 2016 2018. The objects of our researches were lotic 
ecosystems  section of the upper part of the Kaniv’s reservoir (above the inflow Sobache Gyrlo), 
near the Vydubychi district (above the confluence of the river Lybid), as well as water object of 
lentic ecosystems  Lakes: Jordan (Opechen Lakes system), Verbne, Telbin. Studies were 
performed according to standard microbiological methods. 

According to the method of integrated assessment of the rating of surface water [1] relative 
to the indicator of the number of microorganisms in water, the state of water objects by the number 
of eutrophic bacteria (water quality class / water quality category) can be attributed to the following. 
So, during the vegetational period in the Verbne Lake the water quality class and water quality 
category varied from II/3, that is, “fairly clean” to V/7, that is, “very dirty”; in the Jordan Lake  
from IV/6, that is, “dirty” to V/7, that is, “very dirty”. During summer studies it was found that 
above the inflow Sobache Gyrlo the state of the water corresponded to the IV/6, that is, “dirty”; 
near the Vydubychi district (above the confluence of the river Lybid) and Talbin Lake these figures 
were  V/7, that is, “very dirty”. 

By the indicators of the number of eutrophic bacteria and biogenic chemicals [2] on the 
method of integrated assessment of the rating of surface water quality there was a tendency for 
deterioration during the vegetational period of water quality urbanized ecosystems. It is obvious that 
anthropogenically induced changes in the hydrochemical composition of water objects cause a 
violation of the natural balance. And, as a result, will become and constituent ecosystems of water 
object, including microflora, which requires further research. 
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     ,    
  .      

       6  15 .    
          
     :  , ,   .  

        
  ,           
  ,    ’     

  . 
 

1.  . .   . – : , 1967. – 186 . 
2.  . .       : . . 

... . . . – ., 2008. – 23 . 
3.  . .   :  ,  

  // . . 2016. 4. . 52. – . 35–46. 
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 [574.586:581.526.3](282.247.32) 
 . .1,  . .1,  . .2,  . .2 

1    , 
2   “ –  ” 

 
       

    
 

     ’  ,   70%  
   .    ,    

      . 
             

 -    ,       
 ( )        

   .      ’  
   ,     ,   
   -  ,       
 [2]. 

         
(Bacillariophyta).        , 

    :       
( ),  ’     ( ),    

 ( ).   ,      
   ,     ,    

   ,         
,    [4]. 

       ,   
         

 ,          
   .  ,    

   ,     . 
  –         
  . 

  .       2017 .  
         

“  ”,      
   1.   ,     

    .     
 -         

-       (SN)    (SB)  
 [1]. 

    .    
   52   ,   41  (79%  

)    ,      
– 84   ,       
67  (80%).  ,  ,       

      . 
 -     ( . 1) ,   

   ,        β-  
                                                 
1          

                  
  . 



Гідрохімія,  гідробіологія  та  гідроекологія  суходолу

132

(  “   –  ” ),     χ-ο-
 (  “ ” ),     α-ρ-  (  

“   – ” ).       
        β-  

.         ,   
          . 

 1 
        

     
    

   . 
 

 . 
 

  
-

 
 

  . 
 

  
-
 
 

 

χ-ο-  4 (31%) 6 (29%) 11 (33%) 15 (37%) 19 (31%) 7 (18%) 20 (30%)
β-  8 (62%) 12 (57%) 19 (58%) 21 (51%) 37 (61%) 24 (65%) 40 (60%)
α-ρ-  1 (7%) 3 (14%) 3 (9%) 5 (12%) 5 (8%) 6 (16%) 7 (10%) 

 13 (100%) 21 (100%) 33 (100%) 41 (100%) 61 (100%) 37 (100%) 67 (100%)
  -     

SN 1,37 1,49 1,74 1,53±0,11 1,58 1,87 1,72±0,14
SB 1,35 1,43 1,67 1,48±0,10 1,65 1,66 1,65±0,01

 
       

  ,      
  χ-ο-     ,    ( . . 1).  

  ,       ,  
 –   [3],      

        . 
         
   –      ( . . 1).   

  ,        “ ” 
    . ,  

       “ ”   
  .    ,       

      . 
 

   
1.      /  . .,  . ., 

 . .  . – .: , 2006. – 408 . 
2.  . .,  . .,  . .  .      

    .       // 
    :  . .- . . 

(25–26  1998 ., ). – : , 1998. – . 272–277. 
3.  . . -    

: . . ... -  . . – ., 2000. – 32 . 
4. Martin G., Fernandez M.R. Diatoms as Indicators of Water Quality and Ecological Status: 

Sampling, Analysis and Some Ecological Remarks, Ecological Water Quality // Water 
Treatment and Reuse. – 2012. Available from: https://www.researchgate.net/publication/ 
300804909_Diatoms_as_Indicators_of_Water_Quality_and_Ecological_Status_Sampling_
Analysis_and_Some_Ecological_Remarks 
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 [574.5+581.526.32](282.247.32) 
. .   

   , . ,  
 

    .  
 

        .     
     ;      

         . 
 

 : . ,   ,  ,   
,  . 

 
      .  (   .   . 

),   ,   .     
 -  ,        
       . 

    (1977),  ,   
-   ,  , -

 .    -   
   ,  -  ,  ,  

  -  , -    
  , -        

    .     
         

    1961 .,     
  ,      .   

   .        
   -  ,     

 150–500 ,    .     Phragmitus 
australis,     Typha angustifolia   T. latifolia.  

       Glyceria maxima,   Acorus 
calamus,   Alisma plantago-aquatica,   Oenanthe aquatica, 

  Sagittaria sagittifolia,   Iris pseudacorus,  
 Carex riparia,  Carex acuta   C. acutiformis,   

Equisetum palustre, ’   Mentha aquatica,   Cicuta virosa.  
       .    

,         .   
       –   Lemna 

trisulca,  Lemna minor    Spirodela polyrrhiza.   
0,9–1,2   –          

 Nuphar lutea,   Nymphaea alba,   Hydrocharis morsus-
ranae.    1,2–1,5        , 

     ( . - ) Ceratophyllum demersum,  
 Potamogeton perfoliatus,  P.crispus L.,  P.lucens  

  Myriophyllum spicatum.      3    
.  ,       , 

   .         
 ,      ,    .  
,       : ,   

     .     
   . 
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    .   ,    
  ,     ,      

:   (Salvinia natans) –    
( ) ,       ,  

 .   .  
       : 1)   

  (Nuphareta luteae); 2)     (Nymphaeeta 
albae); 3)     (Salvinieta natantis),    

 .  
     ,   

      : 
-   – Fen-sedge beds;  

   – Water soldier rafts; 
   – Frogbit rafts; 

 Magnopotamion  Hydrocharition   . 
 
  

   ,      .   
  ,      .  

    '     ,   
  . 

          
   ,        

         .    

      ,        
,    ,    
    .         

    .  

        ,     
  ,     ,   

  .  ,     
     ’    ,  

   « ». 
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 [577.34:(582.52:575.2)] (285.33) 
 . . 

   , . ,  
 

      
   

 
  ’     . ,   

’      .   
 «    »       19 

 2018  758  «     ».   
             

    ’   .  
         
  ’    ,      
  .  

      ( ’ )  ,  
      ( )  

  2006 .        
.       ’ ,     

          
    . 

’     13     
  .         -  

,      Phragmites australis (Cav.) Trin ex Steud., 
  Glyceria maxima (C. Gartm.),   Sagittaria saggitifolia 

L.,   Iris pseudacorus L..      
  ( ),         . 

 -        -   
 .        

     0,04-1,8 / .      
     0,9-1,1 / .    

          -   
,  137Cs (58-68%),      –    

 - 90Sr (63-70%),   –  –   
   – 137Cs (44-52%)  90Sr (48-56%).     

           (  100%) 
 137Cs. 

     14-17%,   
    .       

      :  P. australis - 9%,  G. maxima - 8%,  I. 
pseudacorus - 8%,  S. erectum - 10%,  T. angustifolia - 6%    

 , , 1,4, 1,1, 3,5, 0,89  0,97 / .     
    ,       

 23%.          
    2%.    

         .   
     ,      , 

     .     
       1        

1,25  3,15     ,     
  .  

 ,         
         

  . 
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: 574.5 
. . , . .  

   , ,  
 

-    .     
 

 ,    . ,    
        .  

,         , 
        .  

     . ,    ,   
 .    14 ,   – 62 2.   
    -    ,   

. .      – 0,5–0,6 / ,   – 0,3–0,4 / .  
     0,8  2,5 3/ . 

          
  . . 
 2018 .   .    26     

.      Bacillariophyta – 13,   
 – Chlorophyta (7 ). Cyanophyta, Euglenophyta i Cryptophyta   

,    .  . ,     ,   
    ,     

   Merispopedia, Microcystis, Anabaena  Oscillatoria (  5 
).  Chrysophyta  Dinophyta   ,   

.        5  20.  ’   
 ,     –      9–11 

,       20 .    
   . ’     

. ,  ,            
 . ,    ,    . 
   ,        

     .  
  (   ) ,    

  ,    (92 . / 3  0,05 / 3)   
    (820 . / 3  0,30 / 3)    .  

         
Bacillariophyta.      23,1–69,9 %,  – 56,0–93,3%.  

       Cyanophyta i Chlorophyta. 
      Navicula cryptocephala, Nitzschia 

palea, Nitzschia palea , Gomphonema parvulum,   Navicula cryptocephala  
      ,  Nitzschia palea.   ,  

   Oscillatoria sp., Oocystis borgei, Coelastrum astroideum (  
), Euglena vagans, Cocconeis placentula, Navicula viridula (  ).  

,        .  ’  
    .         

 ,            
 .        

       –  . 
            

    ,         
   .  
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  .   27  (   ) 
,   20    .   13   , 7 – 

  6 –  , 1 –  .     
 ,  ’   .     
    .        

 ,   (160–2700 / 3),   (10–1600 
/ 3)   (30–1000 / 3).  

-         (4–7 ), 
   ,       16 .  

         – 0,45  
 .         

 ,  –     -5.   
    : Bdelloida gen. sp. (100%), Cyclopoida juvenis (89%), 

Bosmina longirostris  Chydorus sphaericus (  67%), Nauplii Copepoda (55%).   
    .   Bdelloida gen. sp.    

     – Bosmina longirostris  Chydorus sphaericus.  
          

Brachionus urceolaris,    ,  500     
   -   Euchlanis deflexa,   

    . 
   .     –  

   140–4970 / 3,  –  1,1  23,2 / 3.  
          

  Brachionus urceolaris, Brachionus nilsoni i Epiphanes senta.  
  , ,      

     .   
     .       

   –  (33,3–50,2%   36,6–96,1% )  
 (49,8–66,7%   3,9–63,4 % ).    ’   

  (50–72,2%   87,0–71,9% ).     
       (97,0% 

  90,1% ).        (  
46,4%   10,9% ),   –  (  42,9%   73,2% 

).     (43,3%   26,9% )   
(40,0%   53,2% ).   ’   ,  

’      . . 
 ,  .       

’    ,          
.     , , ,  

     .        
 ’    .     

    -   ,    
  .       

    . ,    
         500-   

 . 
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 (591.524.12) : (602.64) : (282.247.32) 
. .  

   , ,  
 

     
   (    

 ) 
 

          
  ,     ,   

,  ,        
 ,       . ,   

  ,       , 
    ,      

 .        
           

    ,   (fluctuation ( .), fluctuatio 
( .) – )          

. 
        

     ,         
 .           
  (      20° )    

 ,         –  
 ,   – .     

     ,       
 , –     ,  

 –   ,   – .  
          

  ,     , ,    
  ( ,     , , -   

  )     (   )  
         

    (  ) ,    
( )   .  

        
   ,   1986–1990, 1992, 1994, 1997–

1999  2004 .     (   0,5 )     
,   ,        2002 .  
    11     . 

          
   (11 )        
   : ,   . 

            
   (    ).  

 ,   ,      – 
     20,6° ,   – 9,7° , 

    ,  ,     
     (Rotatoria),   .  

       Synchaeta sp., Asplanchna 
priodonta, A. sieboldi, Euchlanis dilatata, Brachionus calyciflorus, B. angularis, Diaphanosoma 
brachyurum, Daphnia cucullata, Moina micrura, Chydorus sphaericus, Bosmina longirostris, 
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Heterocope caspia, Acanthocyclops americanus  Mesocyclops leuckarti.  ,  
       ,  43%   . 
       ,   

 190,5 . / 3,   –    – 1,141 / 3.   
      ,     

   (Cladocera),    ,  A. 
priodonta, E. dilatata, E. deflexa, B. calyciflorus, B. angularis, Keratella quadrata, D. brachyurum, 
Daphnia longispina, D. cucullata, Ceriodaphnia quadrangula, Ch. sphaericus, B. longirostris, 
Bosmina coregoni, Polyphemus pediculus, Corniger maeoticus, Leptodora kindtii, Eurytemora 
velox, H. caspia, Cyclops strenuus, A. americanus, M. leuckarti, Thermocyclops oithonoides  Th. 
rassus.         ,  43%. 

     – 141,0 . / 3,   –  – 
2,891 / 3.         , 

  21,2  9,9° .  
    ,     

   (Copepoda),   Synchaeta sp., . priodonta, A. 
sieboldi, E. dilatata, E. deflexa, B. calyciflorus, B. angularis, D. cucullata, M. micrura, Ch. 
sphaericus, B. longirostris, B. coregoni, C. maeoticus, E. velox, H. caspia  A. americanus.  

         ,   
40%,          –   

.        – 61,6 . / 3  
0,481 / 3.         ,  

 20,8  9,7° . 
  ,       

  –       
          

 ,    ,  ’  –  
     (    19,7  22,9° ) 
 +0,60 (   = 0,05)    +0,63 (  = 0,04) –  ,   

 (9,0–10,6° ) –  +0,16 (  = 0,64)  +0,65 (  = 0,03).  
         

 .       . 
     E. dilatata, Brachionus quadridentatus, B. 

calyciflorus, B. angularis, Pleuroxus aduncus, Ch. sphaericus, B. longirostris, E. velox  A. 
americanus.   (45%)    .    

  (   178,3 . / 3),   –  (0,407 / 3). 
        23,0° .   

  ,   (55%)   
,  A. priodonta, E. dilatata, B. calyciflorus, D. cucullata, M. micrura, Ch. 

sphaericus, B. longirostris, B. coregoni, Evadne trigona, C. maeoticus, E. velox, H. caspia  A. 
americanus.      (83,1 . / 3),   – 

 (1,778 / 3).        ,   
 , – 22,5° .   (  40%)    

    (E. dilatata  B. calyciflorus)   (E. 
velox  Th. oithonoides).      (33,7 . / 3),  

 –     (0,427 / 3).     
 – 20,5° . 
         

(    )        
,    ’  –     

     (    20,0  24,0° )  +0,60 (  = 0,16)  
  +0,39 (  = 0,39) –  . 
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 [581.526.3:556.5](282.247.324)  
. .  

   , 
. ,  

 
      

 -  
 

     -     
2017 .    -        

          
  .      

 ,           
  ,    .   ,    

           . 
    -     
   (  ), . ,      

,  ,   ,      
.      ,      ’  
    .     8 . 

      , 
      , ,   

      .    
     [1],     

   ,     ( ,   
 Keratella quadrata)     

.    ,     (Bipalpus 
hudsoni)   (Cyclops vicinus)  [2, 3].     

      .    
     (Platyias patulus, Euchlanis dilatata, Sida crystallina),   
   (Paracyclops fimbriatus, Harpacticoida gen. sp.). 

         
    ,   (Rotatoria), 

 (Cladocera)   (Copepoda) ,    Dreissena. 
         64  (   

   ),   Rotatoria – 21, Cladocera – 23, Copepoda – 19. 
   ( )      ,   

  - ,       
.   . Brachionus      3 

( . 6).        .    
     (65%   )  -

 (15%).         
(62%),         .   

 (6%)   Asplanchna priodonta ,  Eucyclops serrulatus. 
  (22%)        

  Sida crystallina  Polyphemus pediculus. 
        

.   (  – 1475,2 . / 3,  – 37,33 / 3)  
   ( . 4, 5),  (  20,9 . / 3,   
 0,01 / 3)  . 6,      . 
   (  )     

 2,0  ,   – 1,5.    
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        , 
       .  

       20%,  
 – 48%,  – 32%.       

    .       
       ,    ,  

    . 
           

 ,           
-          ,  
  –     . ,    

   [4]  ,    (76%) -   
- -    .     

 1,65,         « » – «  
» (2–3 ).  

       
  .        

-  ,        .  
          

          –  12  
388 . / 3   0,01  2,44 / 3.       

   -  – (82%  – -    , 
   1,6),    « » – «  » (2–3 ). 

 ,   , ,  , 
   ,   , 

            
,    .    
   .   ,  

, ,      
      .   

      - ,      
 ,         

. 
 

1.  . .     . – .: , 1984. – 
208 . 

2.  . .   . – .: , 1970. – 744 . 
3.  . . , . . – .: . , 1974. 

– 450 .  
4.      /  . . . . – 

 . -  . – .: , 2006. – 408 . 
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 581.526.323:(285.2):(477-25):504.05 
. . , . .  

                     , . ,  
 

      
  

 
 ’        , 

   -       
,             

   [2, 3]. 
 2017 .    .  –         

 ,        [4],     
  [1] – 6  7  . 

,         
:   .  – 40  ,    6 

,  .   – 48  7 .     
  Bacillariophyta –  .  60,0 %  ,  .  

     81,2 %,   Chlorophyta  
Euglenophyta   .  (  12,5 %)  ,   .   (8,3  2,1 %). 
Cyanoprokaryota  10,0 %      .   4,2 % – 
 .   .          2,5-4,2 %. 

        
   (    ) –  .   

   20    (50,0 %),  .    – 25  52,1 % 
.   .     – 30,0 %, .  

  –  –   27,1  %.   
      .        

 –  45  1806 . /10 ²,    –  0,047  0,060 /10 ² (  
 925 . /10 ²  0,053 /10 ²)   ,   .    – 

 14  203 . /10 ²     0,037  0,043 /10 ²   (  
 109 . /10 ²  0,040 /10 ² ). 

        .  
   ,      

 – Aneumastus tusculus (Ehrenb.) D.G. Mann et Sticle, Oscillatoria agardhii Gom.,     
O. amphibia Agardh,     – O. planctonica Wolosz., O. redekei van Goor.  .      

         : 
  – Cymatopleura  undulata (Bréb.) W.Sm.,  Hippodonta capitata Ehrenb.,  

 – Lynbya hier nimusii Lemm., Pseudopediastrum boryanum (Turp.) Menegh.  
Acutodesmus pectinatus var. pectinatus hodat,     

 – Planothidium delicatula (K�tz.) Round et Bucht.,   P. lanceolatum (Bréb.) Bucht. 
  P. rostratum ( str.) Round et Bucht.     

   ,      .  
22  (55,0 %   )   ,    

    .   ,   22  45,8 % .  
      ’    , 

     -   (  .    .   – 
 59,1 % ).      (    – 45,5 %,  .  

  – 54,5 %). 
 ,    ,   .   

   – 1,62-1,63,        .    
       – 1,65-2,07. 
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        (  
)   .       -   

’ ,         –  .   - ,    
  .   – - - . 

  «         
» [3]           .   

   ,    3,       – « », 
       ( ) – «  ».  .  

  ,         ,  
  –  3  4,       –  « »  « », 

       ( ) –  «  »  «  
».      

 ,       
,          
   .       

         
     .  

 
: 

1.    . – .: , 2010. – 265 .   
2.      / [  . .,  . ., 

 . .  .];  . . . . –  , -  . – .: 
, 2006. – 408 . 

3.          / 
. . , . . , . .   . – .: - , 1998. – 28 . 

4.  . .,  . .      // , 
   . – 2014.    . 4 (35) – . 49-57. 
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 574.586+574.587 
. . , .  . ,  

   , . ,  
 

     (  ) 
 

         
     .     

        . 
,         .   

          
  ( ,   )   . .  
     ,    ,   

      .    
« »       .    

          
        ,     

       .  
  (  )   (   ) 

        :   
  . .       (0,025 

2),        (Ceratophyllum demersum, 
Sagittaria sagittifolia, Myriophyllum spicatum, Potamogeton pectinatus)   0,5 .  

          . 
  62   (     

   ).      
(30 ),    27 ,    – 15 ( ).  

    – 9–10  .   
       :   – 2,92, 

 – 3,06,   – 2,33 / . 
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(13 )   (6 ),      –  

   . 
     ,  – 

    ,       . 
       (-40  -66   

),   –   (    – 107,  
  – 80).       

   (   9,5–17,5%).  
 ,         , 

  , ,  Simuliidae    
Chironomidae.   ,      ,   

 Rheotanytarsus  exiguus Johannsen,  Tubifex newaensis (Michaelsen). 
  Theodoxus fluviatilis L.,    ’  , 

    .        
  –    5 : Aulonogyrus concinnus Klug, Hydroptila 

tineoides Dalman, Neureclipsis bimaculata (L.), Hydropsyche angustipennis (Curtis), Oecetis 
lacustris (Pictet).         

     : , , ’    
.            
     .   
,     ,       

     . 
     ,      
 (  ’  Hirudo medicinalis (L.). 

         
 . .    TBI (    

 ),        III  –  (TBI = 6).  
,  ,     ,   4,  

 IV   – . 
    .    

      -  .  
   .      

,      ,    
 .           . 

       ,  
       .   

      , ,   
,      .    

           
 ,      , , 
    .   ,      

,           ,  
    .  

          
  ,    ,  

 ,         . 
 ,        

 ,       .  
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 574.586+574.587 
. . , . .   

   , . ,  
 

       
  

 
     ,   -   . ,  

 – 14 ,   – 68 2.      
 -    .       

        ,  . .    
      0,5–4,0 .       

  -       .    
  , , .     , 

 ,  (    -5)  -
 .       ,    . 

       0,5–0,6,   .  –  0,1 / . 
        0,8–2,5 3/  [1]      

’    . 
       - ,   -

  [2]     «  –  » [3]. 
    6,87–18,70  2/ 3,    23,6–64,8  / 3, 

 2,5  6,2       3,0  –  ,  
  ;        

.  
      ,   

 . ,           
      [4].  

    ,       
    ,    ,      
,      .  

  2018 .  .      ,    
 , –  (   ).    

   16–19º ,  – 0,3–0,7 .  (   )  
   .     : . 1 –  

.     ( . , ); . 2 –   
, 500    .; . 3 –  . , . , 

 -3 ( ); . 4 –  . ; . 5 –  . , . 
- ,   ; 6 –     

«   . », . - ,    ; . 7 – 
 ,  ; . 8 –     -5; . 9 – 

 . . 
      25   12  . 

   Oligochaeta – 8   Chironomidae – 6. 
    : Diptera – 2    1  – 

Ceratopogoniidae, Muscidae, Culicidae.      Nematoda, 
Hydrozoa, Hirudinea, Isopoda (Asellus aquaticus L.), Bivalvia ( . Cycladidae), Gastropoda 
(Physa fontinalis (L.)).     ,    

,           . 
       6  14 ( ).  

       –   
19,2  216,4 . / 2,  – 6,66–211,32 / 2.      
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 ,       56–98% .  
        –  66   100% 
.   . 1 ( )    ’  Erpobdella sp. (60% 
).  

 
.  ,      .   

   (  2018 .).  
1 2 3 4 5 6 7 8 9 

 
 

14 12 7 8 11 12 12 6 7 

, 
. / 2 

91,4 52,2 21,1 27,3 88,4 102,0 216,4 35,7 19,2 

, / 2 72,36 86,20 6,66 9,17 57,69 189,98 211,32 24,62 14,52
 

        ( . 3) –   
    (77% ),   –  (56% 

).         ,    
  ( . ).     ,  , 

  : Limnodrilus claparedeanus Ratzel  L. hoffmeisteri Claparede.   
   .   2005–2006 .  .   
: Lumbriculus variegatus Müller, Limnodrilus sp., Tubifex sp., Erpobdella octoculata L., 

Nais variabilis Piguet, Chironomus plumosus (L.), Physa acuta (Draparnaud) [4]. 
 ,      

  [5],  ,   . 6  7 (    
)          (  

)  «  »,    .   
           

«  –  » (  –  ).   (  ) 
       «   » ( . 4, 9)  

«  » ( . 1, 2). 
 ,     ,   ’   

   ,        ,  
 81%.         ,   

 ,    .  
       . 

        ’ , 
      ,  , 
   . 

 
  

1.  . . , ,  / . . , . . . – 
.: , 1980. – . 53–98.  

2.         . – .: 
- , 1998. – 28 . 

3.  . . -   .  / . . , . . , . 
. , . .  // . . – 2000. – . 36,  5.– . 34–43. 

4.  .        .   
      (WFD) / . , 

.  // . . – 2006. – . 42,  5. – . 46–56. 
5.      [ ] / . .  [  .] ; . 

. . . – . : , 2006. – 408 .  
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 574.64:574.58 
. . , . . , . . , . .   

   , ,  
 

        
   HIRONOMUS 

 
        -

      . ,   
       [1].     , 

   ,         , 
     ,     .   

         , ,   
,  ,  ,    . ,  .  

     2–20 / 3,   .  –  100 / 3 [2, 3].  
      ,     

  (> 20 / 3),      
,        - ,  

   .       
 ,     ,  .  

          
    Chironomus (Insecta:Diptera:Chironomidae) [4].  

     21       
,        ,  

  ,  ,   
,   .        

      0,45     
 2  (  )   10  (  )    
   20    . ’      

  .      Chironomus 
               

 -         
      [5].     ,  

           . 
     ,      

Chironomus.       :  , 
    ,   ,    . 

 21         Tetramin®   5   
    . 

         .   
. .      2012 .      

      Daphnia magna (   50 %  
96 ).         Chironomus riparius. 

’   – 5 3.   – 2.      – 
15.        

  . 
  ,     .    

  .   ,       
 ,      33%   ,  

         
( ).          

 ,  ,  ,  ,  
  ,     . 
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.  
    ,      

   Chironomus riparius,  21  ( σ±Χ ) 
    

, % (n = 30)  
 

, 
% 

 
, 

 
-
 

 

  

.  , 
   

.  
60,0±9,4 6,1±0,4 66,7 33,3 23,3 36,6 

. ,  
  

.  
83,3±4,7 7,9±0,3 6,7 13,8 6,9 17,2 

 96,6±4,7 9,1±0,3 0,0 3,3 0,0 6,7 

 
   ,    . ,  

   ,    13 %,  
      .  

          . .   
,   ,      .  

    .      
,       .     

.    ,     .  
 ,        

   Chironomus       
 ,       
         ,  

          
 .   

 
1.  . .       

    / . .  //     
 . - .:  , 1975. – .1. – . 5–15. 

2.        / 
[ . . , . . , . .   .].:  . . . . – .: . 

. – 1993. – 328 . 
3.  . .     .     

   / . .  //  . «   
     ». – , 2010. – . 205–

211. 
4.    101274 .        

        /  . ., 
 . .,  . .,  . .,  . .     

  . – 201201059; . 01.02.2012; . 11.03.2013. . 5. 
5.  . .      Chironomus riparius 

(Diptera: Chironomidae)     / . . ., . . , . . , 
. .  // . . – 2012. – 48,  4. – . 82–91. 
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 [571.5(28):591.521.11](285.3) 
                                      

                                          . . , . . , . . , . .  
       , . ,  

 
 -   .   ( . )  
     

 
 

       
      .     

           
,       ,    

.   « »      
   ’         

 . 
 ,     ,   

      ,    1   
 ,        . 

       
 , ,      

      .  
    ,  –     .  

           : 
      ,     

          
 . 

  22       4 , 5 , 9 , 
10 , 19 .      

-  (Chironomidae) – 13 ,      
 Cladotanytarsus mancus (Walker) – 730 / 2,     

(Oligochaeta) – 3,    Stylaria lacustris (Linnaeus) – 270 / 2.    
    1-2 . 

    .       , 
    « »      ,   

      .      
        

. 
 

.1.          
  .      2018 . 

 
   22 
   ( / 2) 3300 
   ( / 2) 160,4 
 TBI  6 
   ( / ) 3,79 
   0,85 
    9,81 
   0,37 
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. 2.        .       
    2018 . [1]. 

 
    12 

   -  1,96 

   -  1,96 

    II 

    3 

 
  -  

 -  

 
  

    

       

     
         

 ( )      
 

       « »  «  » 
          

 ( . 1, 2).  
   .     

       . ,       
 ,       .   

 ,       (  Dreissenidae)     
, ,        ,   

       [2].       
 .  ,          

  ,      ( )  
    .       

  ,        
. 
    ,       

  ,  ,    ,  -  
      ,  

    . 
 

1.         
    . . , 2001. – 48 . 

2.  . .         
   / . . , . . -  // 

  – 2012. – . 48,  4. – . 145 – 166. 
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 (576.89:595.1):(595.3) 
. . , . . , . .  

   , . ,  
 

   (CILIOPHORA, 
PERITRICHIA)     

    
 

         
     .     

    ,     ,  
       Cyclopidae. 

     ,    
 :    (    );  
  ;           
     . . 
     12    , 

   Rhabdostyla, Epistylis, Opercularia,  Zoothamnium, Haplocaulus, Vorticella  
Cothurnia.  ,    ,     ,  

  Epistylis (3 ),  Vorticella   3 ,  Haplocaulus 
 2 ,     1 .  

  Vorticella –  ,     
Cyclopidae   ,      

.        
 ;       0,5  33%.  

   ,     
 ,    Epistylis.     

    ,      
  – E. digitalis Ehrenberg, 1838  E. lacustris Imhoff, 1884,  

    6  120 ./  (    30%). 
     Eucyclops serrulatus, Mesocyclops leuckarti, 

Acanthocyclops viridis, A. americanus, Thermocyclops ithonoides,    
       ( , 

,    .).  
 . ,     .     

  (Daphnia cucullata, Scapholeberis mucronata  Ceriodaphnia laticaudata) 
    Haplocaulus: H. kahlii (Stiller, 1931) (  – 0,9%,  – 13 

./ )  H. epizoicus (Sramek-Husek, 1948) (  – 0,3  20%,  – 5  8 ./ ).  . 
        Eucyclops serrulatus 

    Rhabdostyla cyclopis Kahl, 1935 (  – 33  3%; 
 – 31  6 ./ ).  

   Polyarthra vulgaris (  )  
  Zoothamnium sp. (  – 3,3%;  – 3 ./ ),  ,  

  .        
 Cothurnia sp. (  – 5%;  – 4 ./ ).   ,  

 ,      . 
          

  ,      – . 
       ,   

     .     
  ,    . ,   

        - ,  
  –    ,    

.    Copepoda     
, , ,     –   

     ,   . 
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 591.52:(574.522:575.826:594.125) 
. . , . .  

   , ,  
 

   DREISSENA BUGENSIS 
       

 
           , 

            . 
    .     

         [4].    
         [2], 

    (  5%   ) ,  
      [3]. 

        
         
 Dreissena bugensis   . 

    Dreissena bugensis     
     .     

   ,      
 ,           

.      7    5   (  
)   3 .  

       . 
        . 

    23,0±0,5 º .   
       1,3±0,1, 4,0±0,2  8,5±0,1 

/ 3 .       . 
’       2 3.  24  

      D. bugensis   
         
 0,05º /      34 º .     
         [1]. 

    ,    , 
      20–25 2,    

   .      
   400-  .     

 . 
      ,   

       (ET50)  , 
    (ET0)     

,        (  ),  .  
          , 

     ,    (ET100) 
          

 ( . 1).  ,   D. bugensis    
       ,   
        .  

         
        34º .  

        ( 0)    
  ( 100). 
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 1.  ET0, ET50  ET100    D. bugensis 
     0,05º / .     24  

       (  ), º  
  (   ) 

 8,5 / 3 (  ) 4,0 / 3 (  ) 1,3 / 3 (  ) 
ET0 33,4±0,9 (0,4) 32,8±0,6 (0,3) 31,9±0,9 (0,4) 
ET50 35,6±0,3 (0,1) 35,3±0,4 (0,2) 35,1±0,6 (0,2) 
ET100 37,9±0,5 (0,2) 37,9±0,8 (0,4) 38,6±0,6 (0,2) 

 
      ,      

          
( 50),     ,  ,      

    ( . 2). ,  E 0   
 ,     ,     E 100 –  .   

 E 0  E 100    ,      288, 338  705 ., 
            

 . 
 

 2.  E 0, E 50  E 100    D. bugensis 
  34º      24       

  (  ), . 
  , / 3 (  ) 

 8,5 (  ) 4,0 (  ) 1,3 (  ) 
E 0 117,3±22,1 (9,9) 75,8±19,0 (8,5) 51,0±11,8 (5,9) 
E 50 217,7±38,3 (17,1) 175,2±18,1 (8,1) 194,5±33,4 (16,7) 
E 100 405,1±72,8 (32,6) 413,9±38,2 (17,1) 756,2±160,3 (80,1) 

 
      D. bugensis    

          
,     ,      

         
     (  ),    

           (  
).      , ,     

       (   E 100 
 E 100),         (  

 E 0  E 0). 
 
1.  . .      

 Unio tumidus Dreissena polymorpha      
/ . . , . . , . .  //    

   .  . : . – 2012. 
– 51, 2. – . 136–140.  

2. Burky A.J. Physiological ecology of freshwater bivalves / A.J. Burky // The Mollusca, 
Ecology. – San Diego: Academic Press, 1983. – V. 6. – p. 281–327 

3. Matthews M.A. Survival of zebra mussels (Dreissena polymorpha) and asian clams 
(Corbicula fluminea) under extreme hypoxia / M.A. Matthews, R.F.  McMahon // US Army Corps 
of Engineers. Technical Report EL-95-3, January 1995. – 27 p. 

4. Ricciardi A.  Aerial exposure tolerance of zebra and quagga mussels (Bivalvia: 
Dreissenidae): implications for overland dispersal / A. Ricciardi, R. Serrouya, Frederick G. 
Whoriskey. // Can. J. Fish. Aquat. Sci. -- 52, 1995. -- P 470-477. 
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 594.125+574.5 
 

                                                                                                      . .,  . . 
                    « -  », . ,  
 

      
 DREISSENA   -   

 
  ,        

            
   .       

  ,      
. 
           

 ,   .       
'       Dreissena, , D. polymorpha  

D. bugensis.             
,        

     . 
 ,         ,   

        ,  , , , , 
  , ’          ’   

.        ’  
          

       .  
        D. polymorpha  D. 

bugensis         ,  
     . 

'       D. polymorpha  D. bugensis  
      -  ,  

     . 
   -      

Dreissena ,           , 
 ,    ,   ,  ’     

   .         
 ,   ,        

   . 
     ,      

,          .    
,    ,   -     

      . 
        

       . 
,     D. bugensis,   

    1000 :   – 61000,62 /1000 
.*  ( 61 /1000 .* ),  – 58950,59 /1000 .*  ( 59 /1000 .* ),  

– 56681,31 /1000 .*  ( 56,7 /1000 .* ).  ,   
        -  

 . 
    ,       

    ( )     45422,79 
/1000 .*  ( 45,4 /1000 .* ),       -  24406,83 /1000 
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.*  ( 24,4 /1000 .* ),    1,3  2,5  ,     
 . 
,         ,  

   ,      
         -  

.       ,    
     -  . 
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 597.4/.5:556.53 
 . .,  . . 

   , . ,  
 

         
  

 
      ,   

           
,             

 .   ,     
,         , 

,  ,     ,    
.       ,   

            
    . 

           
, , ,   ,     .  

     .     
,       (  ,   

),   (  ,   ). 
     -   -

  ,         ,  
  (Leuciscus leuciscus (L.), 1758),   (Squalius cephalus 

(L.) 1758), ’   (Idus idus (L.), 1758),   (Rutilus rutilus (L.), 1758), 
  (Alburnus alburnus (L.), 1758),   (Blicca bjoerkna 

(L.), 1758)    (Abramis brama (L.), 1758),       
     (Leucaspius delineatus (H e c k e l), 1843), 

  (Rhodeus amarus (B l o c h),   (Scardinius 
erythrophthalmus (L.), 1758),   (Gobio gobio (L.), 1758),   

 (Romanogobio belingi (S l a s t e n e n k o), 1934),   
(Pseudorasbora parva (T e m m i n c k et S c h l e g e l), 1846),   (Carassius 
gibelio (B l o c h), 1782),   (Cobitis taenia L., 1758),   

 (Pungitius platygaster (K e s s l e r), 1859),    
(Gasterosteus aculeatus L., 1758),    (Syngnathus nigrolineatus 
E i c h w a l d, 1831),   (Perca fluviatilis L., 1758),   (Perccottus 
glenii D y b o w s k i, 1877), -  (Neogobius fluviatilis (P a l l a s), 1814)   

  (Proterorhinus semilunaris (H e c k e l), 1837). 
,         

  ,      , 
 ,    .  ,  

,    ,     
  ,    ,   60–98%  

     45–70% . 
            

 ,        
 .        
,      (  ,   
,  , - );  ,  

      (  ,  
,  );   – ,   

     (  ,  , 



Гідрохімія,  гідробіологія  та  гідроекологія  суходолу

158

 );    (   )  -
  (   ,   , 

  ).        
,           

  ,     .  
   25–63%     4–54% . 

  ,       
     ,     71–

100%    94–100%   ,      
   0–17%  0–6%.   ,      

    ,         
      56–89%   ,  37–

89%  .   (11–33%)   (11–63%)   
           

,    ,       
   . 
  ,       

     98%,   – 6%,  
 27%  76%    . ,  ’    
       ’   ,   

     ’   ,     
   -  . 

           
 (71–100%),      (94–100%)   ,   

         . 
  ,     ,   

     3–29%,      
 – 68–89%,        

       .  
           

    ,     
           -

 . 
,         

           
,     ,    ,  

              
.  ,    ,   

           
,    –    ,  ,   ,  
.           
,          

,  .  –  ’ ,   ,   . ,   – 
,   ,     . 

 ,    ,     
        -  , 

          
 ,     ,  
        

    . 
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 597 (282.247.314) 
. . ' 1, . . 1, . . 1, . . 2 

1    , . ,  
2  -    , . ,  

 
       
 

 ,  ,    , , 
,      ,   232 

    3060 2.      .  '   
–   ,    .  .    

,           
  ,    .   ,  

,  '    [1].  
          

      . ,        
,     .      

.    0,6  2,5 / ,       ' , 
       .  

      ,    
   (2 ),       (3 ). 

   2017–2018 .  .    22    7 
.         -

    [2]        [3],  
   .      12   

. ,            
.     (  Leucaspius delineatus)    . 

 ,   ,  .     Aspius aspius  
-  (  ) Salmo trutta,       
  .  ,        . 

 25  ,    8  ( . 1). 
 1. 

     
  

    
 

 
 

 
 

 

 

Cyprinidae –  
1 Squalius cephalus (Linnaeus, 1758) + +   
2 Rutilus rutilus (Linnaeus, 1758)  – +   
3 Chondrostoma nasus (Linnaeus, 1758) – +  III 
4 Alburnoides rossicus Berg, 1924  + +   
5 Alburnus alburnus (Linnaeus, 1758)  + +   
6 Leucaspius delineatus (Heckel, 1843) + –  III 
7 Phoxinus phoxinus (Linnaeus, 1758) + +   
8 Vimba vimba (Linnaeus, 1758)  – +  III 
9 Aspius aspius Linnaeus, 1758  – +  III 

10 Rhodeus amarus (Bloch, 1782)  – +  III 
11 Pseudorasbora parva (Temminck & 

Schlegel, 1846)  
– +   

12 Gobio sarmaticus Berg, 1949  + +   
13 Romanogobio kesslerii (Dybowski, 1862)  + +  III 
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14 Barbus barbus (Linnaeus, 1758) – +   
15 Barbus carpathicus Kotlík, Tsigenopoulos, 

Ráb & Berrebi, 2002 
+ +  III 

16 Carassius gibelio (Bloch, 1782)  + +   
Cobitidae – '  

17 Sabanejewia baltica Witkowskii, 1994 + +  III 
18 Barbatula barbatula (Linnaeus, 1758) + +   

Salmonidae -  
19 Salmo trutta Linnaeus, 1758 – +   

Esocidae –  
20 Esox lucius Linnaeus, 1758 – +   

Cottidae –  
21 Cottus gobio Linnaeus, 1758 + +   

Percidae –  
22 Perca fluviatilis Linnaeus, 1758  – +   

Odontobutidae –  
23 Perccottus glenii Dybowski, 1877 – +   

Gobiidae –  
24 Neogobius fluviatilis (Pallas, 1814)  – +  III 
25 Babka gymnotrachelus (Kessler, 1857) – +   

 : 12 24 4 9 
: "III" –       . 

 
   .   11  ,      

 (44%).   4     , 9 –    
 (  ).         

     ,     
Alburnoides rossicus,    Romanogobio kesslerii,    

 Barbus barbus    Barbus carpathicus.  ,   
  ,       ,     

        -     
  ,    Squalius cephalus,  Chondrostoma nasus, 

 Vimba vimba,  Salmo trutta. 
,  .       

     ,       
  , ,   '  .    

    ,        
-  .        ,  

     ,     Perccottus 
glenii    Pseudorasbora parva,      

        . 
1.   :  3-  . . 3. / . . . . . – 

. :    . . . , 1993. – 480 . 
2.        /  . ., 

 . .,  . .  .. – .:    , 2003. – 342 . 
3.  . .   ( - ) / . . . – .:  , 

2011. – 444 . 
4.    2009 (  .) [  ]. –  : 

http://redbook-ua.org/ 
5. Convention on the Conservation of European Wildlife and Natural Habitats [  

]. –   : https://www.coe.int/en/web/conventions/full-list/-
/conventions/treaty/104 
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 [597+556.1] (282.247.32) 
 

. . , . .  
   , . ,  

 
   .     

  
 

          
  ,        
  ,    . ,  , 

  ,         
.            

 ,     .  
,      . ,      

          . 
.     .        

 .     . ,      
        ,  
 ,          

   .       
,       2007–2014 .,    

  .  [2, 3]. 
          .   

         
     ,   ,   

    . 
    .    .   . . 

    -  2018 .      
          . 

       [1].      
         

(    0,55 ,  – 0,24 2,   – 1,5    
  12).    30 .,     2 . 

  32     .  ,    , 
    .       ,  

        5 .  
       28      

  9 :  – 17 ,  – 3,   ’  – 2 ,  , 
,    –   .  

    :    Leuciscus leuciscus  
(Linnaeus, 1758),  Squalius cephalus (Linnaeus, 1758), '  Idus idus (Linnaeus, 1758), 

 Rutilus rutilus (Linnaeus, 1758),  Scardinius erythrophthalmus (Linnaeus, 
1758),  Alburnus alburnus (Linnaeus, 1758),  Abramis brama (Linnaeus, 1758), 

  Ballerus ballerus (Linnaeus, 1758),  Blicca bjoerkna (Linnaeus, 1758),  
Aspius aspius (Linnaeus, 1758),  Rhodeus amarus  (Bloch, 1782),   
Pseudorasbora parva (Temminck & Schlegel, 1846),   Hypophthalmichthys 
molitrix (Valenciennes, 1844),   Carassius carassius (Linnaeus, 1758),   

 . gibelio (Linnaeus, 1758),  Cyprinus carpio Linnaeus, 1758,  Tin a tin a 
(Linnaeus, 1758).  

   :   Neogobius melanostomus (Pallas, 
1814),    Neogobius fluviatilis (Pallas, 1814),    
Proterorhinus semilunaris (Heckel, 1837).  
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 ’     :  obitis  taenia  Linnaeus, 
1758  '   Misgurnus fossilis (Linnaeus, 1758).  –   : 

 Sander lucioperca (Linnaeus, 1758),  Perca fluviatilis Linnaeus, 1758.  
       :  –   Silurus 

glanis Linnaeus, 1758,  –  Esox lucius Linnaeus, 1758,  –  
 Gasterosteus aculeatus Linnaeus, 1758,  –    

Syngnathus nigrolineatus Eichwald, 1831.  
     – ’       
:  ,  ,  ,  ,  

 ,   ,  ,   .  
     ,       

:   Leuciscus leuciscus,   Carassius carassius –  
    ;  Rhodeus amarus,  Aspius aspius,   

Silurus glanis,  obitis  taenia,   Neogobius fluviatilis,   
 Proterorhinus semilunaris –     ;   

 Syngnathus nigrolineatus         
.         . 

 .       -    
    .      

 .         1-    
4-   .        : , 

,   .      
   .         

       . 
            

 -  ,   , , .   
           

-       .    
,             ’   

    . 
,  28  ,    .   (32%)  

    .     32%,    
   . 

   ,    .     
           

         . 
      ,  

     ,    ,   , 
, .  

1.  . .     / . . . – .: 
   , 1981. – 208 .  

2. -  . .    -   
 ( bramis brama L.)   (Rutilus rutilus L.)   

 : . … . . : 03.00.10 /  
. – ., 2007. – 24 . 

3.  . .      
  « » / . . , . . , . . -

; . . . . – .: , 2014. – 266 . 



Гідрохімія,  гідробіологія  та  гідроекологія  суходолу

163

: 556.531.4. 
 

. . , . . , . .  
     ,  

. ,  
 

      
    ( )  

 
  –   ’ ,    

.         
    ,       

      .  
   -       Lepomis gibbosus 

(Linnaeus, 1758) (Centrarchidae, Perciformes),        
40  ,      .     

     ,    
     .      

 ,          
    (   1 ).     , 

    .       (  7–10  
 100 2).         , 

      ,  
         .  

          
     . 

 ( ) ,      
,     20 % (4,92 . ).     

   ,        
(1929 .)   . .  ,     

 ,   .   ,  
          

,   ,   ( , , 
  )       
    .  -  
 –    .  4–8%      

,    0,98–1,97 . . 
    ,   

  ( , 2006).     
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1. SWAN – Scientific and Technical documentation. SWAN Cycle III version 41.20, Delft 
University of Technology, Environmental Fluid Mechanics Section, 2017, 140 p. (Available from 
http://www.swan.tudelft.nl). 
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NOMADS (National Operational Model Archive and Distribution System)  
         

-   FTP-   .   
         GFS   

          
      . 

       Delft3D-FLOW  30 , 
  SWAN – 600 c.     SWAN  10°.   

    24     0,05-1,0 . 
     (    .) , 

      Delft3D-FLOW – SWAN  
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    GFS. 
 

 

 –    (1)     (2)  
   , ,    ( );  , / , ( )   

, , ( )     .   
  , ,    12:00 12.10.2016 . ( ) 

 
 

1. Deltares, 2017. Delft3D-FLOW – Simulation of multi-dimensional hydrodynamic flows and 
transport phenomena, including sediments – User Manual, Hydro-Morphodynamics, 
version 3.15, revision 53790. Deltares systems, Delft, the Netherlands. 708 pp. 

2. SWAN User Manual, 2017. SWAN Cycle III version 41.10 User Manual. Delft University of 
Technology, Delft, The Netherlands, 141 pp. 
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