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                    Abstract
Sulphur emissions from Russian Kola Peninsula smelters are known to cause surface water acidification in the border areas between Norway and Russia. The sulphur deposition is also high in the eastern part of Finnish Lapland. In 1990, a monitoring programme was started to survey the effects of acid deposition on sensitive fish populations in north-eastern Finnish Lapland. Altogether 103 sites in three areas were electrofished and autumn water samples were taken. Besides the brown trout (Salmo trutta), special attention was paid to the occurrence of minnow (Phoxinus phoxinus) since it is a common species in small waters and is highly sensitive to acidification. During the first three years of monitoring no signs of acidification were recorded. The alkalinity values of brooks generally exceeded 0.1 mmol/1. Brown trout, minnow and burbot (Lota lota) were caught frequently in the study sites. Later the study was focused on the uninhabited Vätsäri area which is receiving the highest sulphur deposition in Finnish Lapland. The alkalinity values of the sampled brooks were in most cases below 0.05 mmol/1, indicating a decreased buffer capacity. However, the electrofishing of the brooks showed no acid-induced damage. The lowest alkalinity values were detected from a group of small upland ponds. In four such ponds the alkalinity was zero or negative. No minnows were caught from these four ponds apart from one, where the minnows were exceptionally large. The results show that the waters near the eastern border of northern Finnish Lapland are threatened by acidification. No damage to fish populations subject to fishing was observed. The absence of minnows in some small waters is possibly the first sign of acid-induced fish population damage.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effects of Eutrophication
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2014
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Assessment of heavy metal pollution in marine sediments from southwest of Mallorca island, Spain
                                        
                                    

                                    
                                        Article
                                         Open access
                                         05 January 2023
                                    

                                

                                Pedro Agustín Robledo Ardila, Rebeca Álvarez Alonso, … Sergio Durán Laforet

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Prospects and challenges of environmental DNA (eDNA) monitoring in freshwater ponds
                                        
                                    

                                    
                                        Article
                                         Open access
                                         03 September 2018
                                    

                                

                                Lynsey R. Harper, Andrew S. Buxton, … Bernd Hänfling

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Bergquist, B.C.: 1991, Nordic Journal of Freshwater Research
66, 50–62.

                    Google Scholar 
                

	Erkinaro, J., Niemelä, E. and Rask, M.: 1992, Acidification survey in Lapland — Studies on brown trout (Salmo trutta L.) juveniles in Luttojoki and Paatsjoki river system (in Finnish), Riistaja kalatalouden tutkimuslaitos, Helsinki, Kalatutkimuksia — Fiskundersökningar 54, 13–33.

                    Google Scholar 
                

	Forsius, M.: 1992, Acidification of lakes in Finland: Regional estimates of lake chemistry and critical loads, National Board of Waters and the Environment, Publications of the Water and Environment Research Institute, 10, 37 pp.

	Henriksen, A., Kämäri, J., Porch, M. and Wilander, A.: 1992, Ambio 21, 356–363.

                    Google Scholar 
                

	Hesthagen, T., Berger, H.M. and Larsen, B.M.: 1992, Fish population studies in acid-sensitive areas in eastern Finnmark, Northern Norway. In: E. Tikkanen, M. Varmola and T. Katermaa (Eds.): 1992, The State of the Environment and Environmental Monitoring in Northern Fennoscandia and the Kola Peninsula, Extended Abstracts of the Symposium held October 6–8, 1992 in Rovaniemi Finland. Arctic Centre Publications 4, 172–176.

	Kähkönen, A.-M. and Mähönen, O.: 1993, Applied Geochemistry, Suppl. Issue 2, 49–50.

                    Google Scholar 
                

	Magnuson, J.J., Baker, J.P. and Rahel S.J.: 1984, A critical assessment of effects of acidification on fisheries in North America, Phil. Trans. R. Soc. Lond. B 305: 501–516.

	Mills, C.A.: 1988, Journal of Fish Biology 33, 545–561.

                    Google Scholar 
                

	Muniz, I.P.: 1984, The effects of acidification on Scandinavian freshwater fish fauna, Phil. Trans. R. Soc. Lond. B 305:517–528.

                    Google Scholar 
                

	Norrgren, L., Wicklund Glynn, A. and Malmborg, O.: 1991, Journal of Fish Biology 39, 833–847.

                    Google Scholar 
                

	Nøst, T., Yakovlev, V., Berger, H.M., Kashulin, N., Langeland, A., Lukin, A. and Muladal, H.: 1991, Impacts of pollution on freshwater communities in the border region between Russia and Norway. I. Preliminary study in 1990, Norwegian Institute for Nature Research, Report 26,41 pp.

	Rask, M. and Tuunainen, P.: 1990, Acid-induced changes in fish populations of small Finnish lakes. In: P. Kauppi, P. Anttila and K. Kenttämies (Eds.): 1990, Acidification in Finland, Berlin, Springer-Verlag, p. 911–927.

                    Google Scholar 
                

	Skogheim, O.K. and Rosseland, B.O.: 1986, Bull. Environ. Contam, Toxicol. 37, 258–265

                    Google Scholar 
                

	Traaen, T.S., Henriksen, A., Moiseenko, T. and Wright, R.F.: 1992, Lake monitoring, critical load of sulphur and modelling on future acidity for several sulphur reduction scenarios in the Norwegian-Russian border areas, In: E. Tikkanen, M. Varmola and T. Katermaa (Eds.): 1992, The State of the Environment and Environmental Monitoring in Northern Fennoscandia and the Kola Peninsula, Extended Abstracts of the Symposium held October 6–8, 1992 in Rovaniemi Finland. Arctic Centre Publications 4, 161–164.

	Tuovinen, J.-P., Laurila, T., Lättilä, H., Ryaboshapko, A., Brukhanov, P. and Korolev, S.: 1993, Atmospheric Environment 27A, 1379–1395.

                    Google Scholar 
                

	Tuunainen, P., Vuorinen, P.J., Rask, M., Järvenpää, T., Vuorinen, M., Niemelä, E., Lappalainen, A., Peuranen, S. and Raitaniemi, J.: 1991, “Effects of acid deposition on fish and crayfish”, Final report (in Finnish with English summary), Riistaja kalatalouden tutkimuslaitos, Helsinki, Suomen Kalatalous 57, 44 pp.


Download references




Author information
Authors and Affiliations
	Finnish Game and Fisheries Research Institute, P.O. Box 202, 00151, Helsinki, Finland
A. Lappalainen

	Lapland Regional Environment Centre, P.O. Box 8060, 96100, Rovaniemi, Finland
O. Mähönen

	Teno River Research Station, Finnish Game and Fisheries Research Institute, 99980, Utsjoki, Finland
J. Erkinaro & E. Niemelä

	Evo Fisheries Research and Aquaculture, Finnish Game and Fisheries Research Institute, 16970, Evo, Finland
M. Rask


Authors	A. LappalainenView author publications
You can also search for this author in
                        PubMed Google Scholar



	O. MähönenView author publications
You can also search for this author in
                        PubMed Google Scholar



	J. ErkinaroView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. RaskView author publications
You can also search for this author in
                        PubMed Google Scholar



	E. NiemeläView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Lappalainen, A., Mähönen, O., Erkinaro, J. et al. Acid deposition from the Russian Kola Peninsula: Are sensitive fish populations in north-eastern Finnish Lapland affected?.
                    Water Air Soil Pollut 85, 439–444 (1995). https://doi.org/10.1007/BF00476868
Download citation
	Issue Date: December 1995

	DOI: https://doi.org/10.1007/BF00476868


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Fishing
	Alkalinity
	Brown Trout
	Fish Population
	Buffer Capacity








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.158.56.96
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    