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INTRODUCTION


    
 

         
        
     

     



         
        



  
  

       
 
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


      
        
      

   
  
       

     
      

         



        


       
       



STUDY AREA



        






ORIGIN

  



 




 


  


DIET 

Dietary items

        
         
          
       

    
        





      

           
      

    


    
  

         
 
  
       
         
     







species 

         
        
  

      







Dietary item Monkey goby Round goby Bighead goby References

Trichoptera
Brachycentridae +5 e5 5
Brachycentrus subnubilus +1 a1 1
Goeridae +5 e5 5
Hydropsychidae +5 +5 e5 5
Hydropsyche sp. +1 +6 +1, 6 a1

, f
6 1, 6

+4 d4 4
+5 +5 e5 5

+1 a1 1
Limnephilidae +5 e5 5
Polycentropodidae +5 e5 5
Sericostoma sp. +5 e5 5
Leptoceridae +1 a1 1
Trichoptera n.d. +2, 3, 7 p +2, 14 +2, 5, 14 b2, c3, e5, g7, n14 2, 3, 5, 7, 14
Ephemeroptera

+5 +5 e5 5
Caenidae +5 +5 e5 5
Heptageniidae +1 a1 1
Caenis sp. +1 +1 a1 1

sp. +1 a1 1
P. luteus +1 +5 +1, 5 a1, e5 1, 5
Ephoron virgo +1 +1 a1 1

+1 a1 1
Ephemeroptera n.d. +3 +6, 14 +5, 6, 14 c3, e5, f6, n14 3, 5, 6, 14
Plecoptera
Plecoptera n.d. +8, 14 +14 h8, n14 8, 14
Odonata
Zygoptera +3 c3 3
Coenagrionidae +5 e5 5
Gomphidae +5 e5 5
Odonata n.d. +2 b2 2
Heteroptera

+1 a1 1
Micronecta sp. +5 +5 e5 5
Heteroptera n.d. +6 +5 e5, f6 5, 6
Coleoptera

+5 +5 e5 5
 sp. +5 +5 e5 5

Elmidae +5 +5 e5 5



 





     
   







Hydraenidae +5 e5 5
Coleoptera n.d. +2, 3 +2  b2, c3 2, 3
Diptera
Chironomidae +1, 2, 3, 4, 7, 15 p +1, 2, 5, 13, 14, 15 p +1, 5, 13, 14, 15 p a1, b2, c3, d4, e5, g7, m13, n14, o15 1, 2, 3, 4, 5, 7, 13, 14, 15
Chironomus sp. +7 g7 7
Cladotanytarsus sp. +7 g7 7
Cricotopus sp. +7 g7 7
Dicrotendipes sp. +7 g7 7
Glyptotendipes sp. +7 g7 7
Polypedilum sp. +7 g7 7
Tanytarsus sp. +7 g7 7
Cryptochironomus sp. +7 g7 7
Simuliidae +3 +5 +5 c3, e5 3, 5
Tipulidae +2, 3 +2 b2, c3 2, 3
Ceratopogonidae +3 +5 +1, 5 a1, c3, e5 1, 3, 5
Ephydridae +5 e5 5
Limoniidae +5 +5 e5 5
Psychoda sp. +5 e5 5
Syrphidae +5 +5 e5 5
Diptera n.d. +3, 7 +5, 8 c3, e5, g7, h8 3, 5, 7, 8
Ostracoda
Ostracoda n.d. +1, 3, 7 +5, 6 +5, 6 a1, c3, e5, f6, g7 1, 3, 5, 6, 7
Turbellaria
Turbellaria n.d. +5 +5 e5 5
Bryozoa
Bryozoa n.d. +5, 6, 14 +5 e5, f6, n14 5, 6, 14
Copepoda
Copepoda n.d. +3, 7 +1, 5 +5 a1, c3, e5, g7 1, 3, 5, 7
Rotatoria
Rotatoria n.d. +7 g7 7
Gastropoda
Potamopyrgus sp. +7 +5 +5 e5, g7 5, 7
Viviparus sp. +5 e5 5
Gastropoda n.d. +2, 3, 7 p +2, 5, 9, 10, 11 p b2, c3, e5, g7, i9, j10, k11 2, 3, 5, 7, 9, 10, 11
L. peregra +8 h8 8
T. danubialis +8 h8 8

+6 f6 6
+6 f6 6

Eggs +5 e5 5

Sphaeriidae +7 +6, 8 p f6, g7, h8 6, 7, 8
D. polymorpha +7 +6, 8 f6, g7, h8 6, 7, 8
Unionidae +6, 8 p f6, h8 6, 8

+6 p f6 6
Anodonta sp. +8 h8 8
Bithyniidae +5 e5 5
Pisidium sp. +1, 7 +5, 8 +5 a1, e5, g7, h8 1, 5, 7, 8
Sphaerium sp. +7 +5 e5, g7 5, 7
Sphaeriidae n.d. +7 g7 7
Valvata sp. +5 e5 5
Bivalvia n.d. +2 +2, 5, 9, 10, 11 b2, e5, i9, j10, k11 2, 5, 9, 10, 11
Polychaeta
Hypania invalida +5 +5 e5 5
Polychaeta n.d. +9, 11 i9, k11 9, 11









Oligochaeta
Lumbricidae +1 a1 1
Oligochaeta n.d. +2, 3, 7 +2, 5, 6, 8, 14 +5, 14 b2, c3, e5, f6, g7, h8, n14 2, 3, 5, 6, 7, 8, 14
Hirudinea
Erpobdella sp. +1 a1 1
Hirudinea n.d. +3, 7 +6 +5, 6 c3, e5, f6, g7 3, 5, 6, 7
Nematomorpha
Nematomorpha n.d. +5 +5 e5 5
Hydracarina
Hydracarina n.d. +1, 5, 6 +5 a1, e5, f6 1, 5, 6
Cladocera
Daphnia sp. +1 a1 1
Cladocera n.d. +3, 7 +5, 6 +5 c3, e5, f6, g7 3, 5, 6, 7
Nematoda
Nematoda n.d. +1 a1 1
Ostracoda
Ostracoda n.d. +1, 3, 7 +5, 6 +5, 6 a1, c3, e5, f6, g7 1, 3, 5, 6, 7
Copepoda
Copepoda n.d. +3, 7 +1, 5 +5 a1, c3, e5, g7 1, 3, 5, 7
Isopoda
Jaera istri +5, 6 +5, 6 e5, f6 5, 6
Jaera sarsi +14 +14 n14 14
Isopoda n.d. + 10, 11 j10, k11 10, 11
Amphipoda
P. robustoides +3 c3 3
D. haemobaphes +3 c3 3
Cheliochorophium sp. +14 +14 n14 14
C. curvispinum +3 +6 +1, 6 a1, c3, f6 1, 3, 6
Amphipoda n.d. +3, 7 p +5, 9, 10, 11 +5 c3, e5, g7, i9,  j10, k11 3, 5, 7, 9, 10, 11
Corophium sp. +5 +5 e5 5
Gammaridae +13 +13 m13 13
Dikerogammarus sp. +5, 6, 14 p +5, 6, 14 p e5, f6, n14 5, 6, 14
Echinogammarus sp. +14 +14 n14 14
Pontogammarus sp. +14 +14 n14 14
Obesogammarus sp. +14 +14 n14 14
D. villosus +1 +1 a1 1
Gammarus sp. +2, 4 +2, 5, 8 +2, 5 b2, d4, e5,  h8 2, 4, 5, 8
Gammarus roeseli +14 +14 n14 14
O. obesus +6 +6 f6 6
E. ichnus +6 +6 f6 6
Niphargus sp. +6 f6 6
Mysida
Lymnomisis benedeni +5 +5, 6 e5, f6 5, 6
Mysida n.d. +14 n14 14
Pisces
Cyprinidae +2, 5, 14 b2, e5, n14 2, 5, 14
L. cephalus +2 b2 2

+14 n14 14
S. lucioperca +1 a1 1
Z. zingel +1 a1 1
Gymnocephalus sp. +5 e5 5
Gobiidae +2 +2, 5 b2, e5 2, 5
Neogobius sp. +5 e5 5
P. kessleri +5 e5 5









N. melanostomus +5 +5, 14 e5, n14 5, 14
P. semilunaris +5 e5 5
Eggs +5, 6 +5 e5, f6 5, 6
Macrophytes +5 +5 e5 5 
Pisces n.d. +3, 7 +5, 9, 10 +1, 2, 5, 6 p a1, b2, c3, e5, f6, g7, i9, j10 1, 2, 3, 5, 6, 7, 9, 10
S. namaycush +12 l12 12

+12 l12 12
Terrestric Arthropoda
Linyphiidae +5 e5 5
Auchenorrhyncha +5 e5 5
Diplopoda +5 e5 5
Dipteran imagines +5 e5 5
Chilopoda +5 e5 5
Thysanoptera +5 e5 5
Terrestric Arthropoda n.d. +5 e5 5
Terrestric Isopoda
Terrestric Isopoda n.d. +6 +6 f6 6
Terrestric Hymenoptera
Terrestric Hymenoptera n.d. +6 +6 f6 6

Corbicula +16 p16 16
D. polymorpha +17 p q17, r17 17
Bivalvia n.d. +17, 21 p v21, y17 17, 21
Gastropoda
Lithoglyphus +16 p16 16
Isopoda
Isopoda n.d. +21 v21 21
Amphipoda
Cheliochorophium sp. +17 +22 z22, y17 17, 22
Gammaridae +17 y17 17
Amphipoda n.d. +18 +21 +22, 23 p s18, v21, z22, x23 18, 21, 22, 23
Mysida
Mysida n.d. +22 z22 22
Cirrhipoda
Cirrhipoda n.d. +21 v21 21
Trichoptera
Trichoptera n.d. +21 v21 21
Heteroptera
Corixidae +16 p16 16
Diptera
Chironomidae +16, 18 +17 +22 p16, s18, z22, y17 16, 17, 18, 22
Diptera n.d. +21 v21 21
Polychaeta
Polychaeta n.d. +18 +17, 19, 20, 21 +22 s18, t19, u20, v21, z22, y17 17, 18, 19, 20, 21, 22
Oligocheta
Oligocheta n.d. +18 s18 18
Pisces
Eggs +18 s18 18
Gobiidae +22 z22 22
Pisces n.d. +18 +17, 20, 21 +22, 23 p s18, u20, v21, z22, x23, y17 17, 18, 20, 21, 22, 23
















        




'
    



         
      
       
    


        
     

        
  
        
 







 

        

      


          



          





      

      
      



        
        







          


Species Age (cm) (year-1) (year) Sex References

Monkey 
goby

- 14.70 0.42 N Froese and Pauly, 2015

I - V 22.89 0.489 -1.390 M + F A Sasi and Berber, 2010

I - IV
I - V

8.037
11.129

0.30
0.23

-0.95
-0.77

F
M A Plachá et al., 2010 *

Round 
goby

I - IV 12.35±2.38
23.69±10.54

0.24±0.10
0.11±0.07

-1.06±0.38
-0.95±0.30

F
M A

II - VII 13.285±0.943
18.447±2.375

0.263±0.037
0.162±0.032

-0.275±0.087
-0.144±0.086

F
M A Huo et al., 2014 **

- 13.30
21.90

0.35
0.11

-0.21
-1.62

M
F N Froese and Pauly, 2015

I - III 10.18±3.84 0.61±0.51 0.28±0.23 M + F A MacInnis, 1997 * **

  









        
     

       

     
        

  
     

       
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Species References

Monkey 
goby

haplotype 1 Vistula Poland, Hron Slovakia I

Neilson and 
Stepien, 2011

haplotype 1 Ozero Manych, Tsimlyanska Reservoir, Russia N

haplotype 2 Rioni River Georgia, Tyligul Estuary Ukraine N

haplotype 3 Dniester, Dnieper, Khadzhibey Estuary Ukraine, 
Chagraiskoye Reservoir Russia N

haplotype 4 Azov Sea, Ukraine N

haplotype 5 Lake Sarpa, Chernozemel’skii Connector, Russia N

haplotype 6 Danube, Ukraine N

haplotype 7 Dniester delta, Ukraine N

haplotype 11 Dniester, Ukraine N

haplotype 37- 99 Caspian Sea, Volga delta N

haplotype 1-36, 100-107 Black Sea, Volga, Don N

ALL13 Volga, Russia N

Neilson and 
Stepien, 2009b

ANT5 Ozero Manych, Russia N

AGV7 Danube, Ukraine I

AGV9 Azov Sea, Ukraine N

ANG11 Chernozemelskii Chann., Russia N

FJ526752 Don, Ukraine N
Medvedev et 
al., 2013Nf1, Nf3, GQ444338 Lake Sasyk, Ukraine N

Nf2, GQ444372 Caspian Sea, Volga Delta N
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         
       

Round goby

ame1 I

Brown and 
Stepien, 2008

ame1, 23 Danube, Slovakia I

ame1, 7 Danube, Serbia I

ame1, 10, 11, 62, 65, 67, 68, 
77, 78, 79 Black Sea, Bulgaria N

ame 1-10, 18, 48, 60-66, 69, 
74-76, 80 Black Sea, Ukraine N

ame 1, 18, 49, 50, 51, 58, 72, 
73 Bug, Ukraine N

ame 1, 7, 8, 57 Dnieper, Ukraine N

ame 1, 58, 59 Dnieper, Ukraine I

ame 18, 41-48 Kerch Strait, Ukraine N

ame 11-19 Azov Sea N

ame 24-28 Moskva River, Russia I

ame 20 Volga-Don Canal I

ame 20, 24, 25, 29, 30 Volga, Russia I

ame 20-22 Caspian Sea, Russia N

ame 31-33, 35, 70, 71, 81-85 Caspian Sea, Azerbaijan N

ame 31-40, 86 Caspian Sea, Iran N

AKB1, APT1, ALK6 Caspian Sea, Azerbaijan N

Neilson and 
Stepien, 2009b

AHF8 Black Sea, Ukraine N

APC8 Kerch Strait, Ukraine N

AMP2 Volga, Russia I

AHC3 Dnieper, Ukraine I

Nm1, EU331215 Chernaya River, Russia N

Medvedev et 
al., 2013

Nm 2 Lake  Sasyk, Ukraine N

Nm3, EU331165 Black Sea, Ukraine N

ame10 Black Sea, Bulgaria, Ukraine N

ame 1-10 Dniester N
Brown and 
Stepien, 2009ame 41-48 Azov Sea N

ame 20-22, 24-30 Volga N

haplotype 1 Danube, Germany I Cerwenka et 
al., 2014

NSB1, NSB2, NSB3 Rhine Basin, Belgium I Mombaerts et 
al., 2014

Bighead 
goby

APT7 Lake Simferopol, Ukraine N
Neilson and 
Stepien, 2009bAPT8 Danube, Serbia I

ALC2 Dniester, Ukraine N

APT8 Rhine, Switzerland I Kalchhauser et 
al., 2014

NkeAGV3 Black Sea Basin N Neilson and 
Stepien, 2009a

Nk1, FJ526770 Lake Sasyk, Ukraine N Medvedev et 
al., 2013Nk 2 Danube, Ukraine N









IMPACT ON NATIVE FISH SPECIES






          
        



 


   
        
      
       

  

 

        
    
 


      



        
        


       
       



CONCLUSION

        
        

        
        
      
         
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        



       
 



         
      







   
         
     








     







      





      



       


 


    









      
     
      


      
       


          

 
 


         

  

  



     
      


 





   











      



 



       





 








   



'

  


     
 
 




      
    
      


  
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

  
   



     
     


      





        













 
          

  




       


  
  
  


     


   


       
  





     

 



  

     
      



   




  
  
      



  







 





 
 






   




       





       

      









 




        



       
      
 




  


   




















 



      










       
    
     














      



           
       
      








          





         

       





      



           
    
      
      



        
   
      

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