
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Journal of Paleolimnology

	
                        Article

Have natural lake expansion and landscape inundation resulted in mercury increases in flooded lakes of the Great Slave Lowlands (Northwest Territories, Canada)?


                    	Original paper
	
                            Published: 30 November 2018
                        


                    	
                            Volume 61, pages 345–354, (2019)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Journal of Paleolimnology
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Joshua R. Thienpont 
            ORCID: orcid.org/0000-0003-1856-87561, 
	Joelle T. Perreault2, 
	Jennifer B. Korosi1,3, 
	Michael F. J. Pisaric4 & 
	…
	Jules M. Blais1 

Show authors
                        
    

                        
                            	
            
                
            698 Accesses

        
	
            
                
            2 Citations

        
	
                
                    
                3 Altmetric

            
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
The inundation of terrestrial vegetation following landscape flooding is an important potential source of mercury to aquatic ecosystems, and may modify mercury cycling, such as through increased methylation. In the Great Slave Lowlands of Canada’s Northwest Territories, remarkable landscape flooding has occurred over the recent past, which is the most notable in at least the last several centuries. The potential for this flooding to increase inorganic mercury flux to the lakes of the region has not yet been explored. In this study we used sediment cores from five lakes experiencing a range of recently documented lake expansion to test whether inundation of terrestrial areas has increased the total mercury concentrations in sediments, and resulted in increased total mercury flux. Increases in sedimentary mercury concentrations and fluxes in sediment cores from the expanding lakes were relatively small and within the range of non-expanded systems, suggesting that, to date, flooding has not resulted in major total mercury enrichment, unlike in experimental and natural reservoir impoundments. The potential for increased methylation of existing inorganic mercury following expansion was not explored in this paper because methylmercury is dynamic in sediments and does not preserve well, but is an important consideration for future work.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]


Fig. 6[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Treeline displacement may affect lake dissolved organic matter processing at high latitudes and altitudes
                                        
                                    

                                    
                                        Article
                                         Open access
                                         26 March 2024
                                    

                                

                                Núria Catalán, Carina Rofner, … Hannes Peter

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Volcanic eruptions and glacier recession: understanding the effects of particle inputs on planktonic communities of Andean–Patagonian lakes
                                        
                                    

                                    
                                        Article
                                        
                                         25 March 2024
                                    

                                

                                Beatriz Modenutti, Esteban Balseiro, … Nicolás Martyniuk

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Soil erosion and sediment dynamics in the Anthropocene: a review of human impacts during a period of rapid global environmental change
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 November 2020
                                    

                                

                                Philip N. Owens

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Bergeron Y, Flannigan M, Gauthier S, Leduc A, Lefort P (2004) Past, current and future fire frequency in the Canadian boreal forest: implications for sustainable forest management. Ambio 33:356–360
Article 
    
                    Google Scholar 
                

	Bindler R, Renberg I, Appleby PG, Anderson NJ, Rose NL (2001) Mercury accumulation rates and spatial patterns in lake sediments from west Greenland: a coast to ice margin transect. Environ Sci Technol 35:1736–1741
Article 
    
                    Google Scholar 
                

	Bodaly RA, Fudge RJP (1999) Uptake of mercury by fish in an experimental boreal reservoir. Arch Environ Contam Toxicol 37:103–109
Article 
    
                    Google Scholar 
                

	Bodaly RA, Hecky RE, Fudge RJP (1984) Increases in fish mercury levels in lakes flooded by the Churchill River diversion, northern Manitoba. Can J Fish Aquat Sci 41:682–691
Article 
    
                    Google Scholar 
                

	Bodaly RD, Jansen WA, Majewski AR, Fudge RJP, Strange NE, Derksen AJ, Green DJ (2007) Postimpoundment time course of increased mercury concentrations in fish in hydroelectric reservoirs of northern Manitoba, Canada. Arch Environ Contam Toxicol 53:379–389
Article 
    
                    Google Scholar 
                

	Boulanger Y, Gauthier S, Burton PJ (2014) A refinement of models projecting future Canadian fire regimes using homogeneous fire regime zones. Can J For Res 44:365–376
Article 
    
                    Google Scholar 
                

	Brazeau ML, Poulain AJ, Paterson AM, Keller WB, Sanei H, Blais JM (2013) Recent changes in mercury deposition and primary productivity inferred from sediments of lakes from the Hudson Bay Lowlands, Ontario, Canada. Environ Pollut 173:52–60
Article 
    
                    Google Scholar 
                

	Canadian Council of Ministers of the Environment (1999) Canadian sediment quality guidelines for the protection of aquatic life: mercury. In: Canadian environmental quality guidelines, 1999. Canadian Council of Ministers of the Environment, Winnipeg

	Carroll ML, Townshend JRG, DiMiceli CM, Loboda T, Sohlberg RA (2011) Shrinking lakes of the Arctic: spatial relationships and trajectory of change. Geophys Res Lett 38:1–5. https://doi.org/10.1029/2011gl049427
                        
Article 
    
                    Google Scholar 
                

	Craig BG (1965) Glacial Lake McConnell, and the surficial geology of parts of Slave River and Redstone River map-areas District of Mackenzie. Geol Surv Can Bull 122:44

                    Google Scholar 
                

	Ecosystem Classification Group (2009) Ecological regions of the northwest territories—Taiga plains. Department of Environment and Natural Resources, Government of the Northwest Territories, Yellowknife

                    Google Scholar 
                

	Friedli HR, Radke LF, Lu JY, Banic CM, Leaitch WR, MacPherson JI (2003) Mercury emissions from burning of biomass from temperate North American forests: laboratory and airborne measurements. Atmos Environ 37:253–267
Article 
    
                    Google Scholar 
                

	Glew JR (1988) A portable extruding device for close interval sectioning of unconsolidated core samples. J Paleolimnol 1:235–239
Article 
    
                    Google Scholar 
                

	Glew JR (1989) A new trigger mechanism for sediment samplers. J Paleolimnol 2:241–243
Article 
    
                    Google Scholar 
                

	Hall BD, St. Louis VL (2004) Methylmercury and total mercury in plant litter decomposing in upland forests and flooded landscapes. Environ Sci Technol 38:5010–5021
Article 
    
                    Google Scholar 
                

	Hall BD, Rosenberg DM, Wiens AP (1998) Methyl mercury in aquatic insects from an experimental reservoir. Can J Fish Aquat Sci 55:2036–2047
Article 
    
                    Google Scholar 
                

	Hall BD, St. Louis V, Rolfhus KR, Bodaly RA, Beaty KG, Paterson MJ, Cherewyk KP (2005) Impacts of reservoir creation on the biogeochemical cycling of methyl mercury and total mercury in boreal upland forests. Ecosystems 8:248–266
Article 
    
                    Google Scholar 
                

	Heyes A, Moore TR, Rudd JW, Dugoua JJ (2000) Methyl mercury in pristine and impounded boreal peatlands, Experimental Lakes Area, Ontario. Can J Fish Aquat Sci 57:2211–2222
Article 
    
                    Google Scholar 
                

	Johnson EA (1979) Fire recurrence in the subarctic and its implications for vegetation composition. Can J Bot 57:1374–1379
Article 
    
                    Google Scholar 
                

	Korosi JB, McDonald J, Coleman KA, Palmer MJ, Smol JP, Simpson MJ, Blais JM (2015) Long-term changes in organic matter and mercury transport to lakes in the sporadic discontinuous permafrost zone related to peat subsidence. Limnol Oceanogr 60:1550–1561
Article 
    
                    Google Scholar 
                

	Korosi JB, Thienpont JR, Pisaric MFJ, deMontigny P, Perreault JT, McDonald J, Simpson MJ, Armstrong T, Kokelj SV, Smol JP, Blais JM (2017) Broad-scale lake expansion and flooding inundates essential wood bison habitat. Nat Commun 8:14510. https://doi.org/10.1038/ncomms14510
                        
Article 
    
                    Google Scholar 
                

	Larter NC, Sinclair ARE, Ellsworth T, Nishi J, Gates CC (2000) Dynamics of reintroduction in an indigenous large ungulate: the wood bison of northern Canada. Anim Conserv 4:299–309
Article 
    
                    Google Scholar 
                

	Lockhart WL, Wilkinson P, Billeck BN, Hunt RV, Wagemann R, Brunskill GJ (1995) Current and historical inputs of mercury to high-latitude lakes in Canada and to Hudson Bay. Water Air Soil Pollut 80:603–610
Article 
    
                    Google Scholar 
                

	Lockhart WL, Wilkinson P, Billeck BN, Danell RA, Hunt RV, Brunskill GJ, Delaronde J, St. Louis VL (1998) Fluxes of mercury to lake sediments in central and northern Canada inferred from dated sediment cores. Biogeochemistry 40:163–173
Article 
    
                    Google Scholar 
                

	Lockhart WL, Macdonald RW, Outridge PM, Wilkinson P, DeLaronde JB, Rudd JWM (2000) Tests of the fidelity of lake sediment core records of mercury deposition to known histories of mercury contamination. Sci Total Environ 260:171–180
Article 
    
                    Google Scholar 
                

	Mailman M, Bodaly D (2005) Total mercury, methyl mercury, and carbon in fresh and burned plants and soil in Northwestern Ontario. Environ Pollut 138:161–166
Article 
    
                    Google Scholar 
                

	Mailman M, Stepnuk L, Cicek N, Bodaly RD (2006) Strategies to lower methyl mercury concentrations in hydroelectric reservoirs and lakes: a review. Sci Total Environ 368:224–235
Article 
    
                    Google Scholar 
                

	McKeague JA, Kloosterman B (1974) Mercury in horizons of some soil profiles in Canada. Can J Soil Sci 54:503–507
Article 
    
                    Google Scholar 
                

	Morrison KA, Thérien N (1991) Experimental evaluation of mercury release from flooded vegetation and soils. Water Air Soil Pollut 56:607–619
Article 
    
                    Google Scholar 
                

	Muir DCG, Wang X, Yang F, Nguyen N, Jackson TA, Evans MS, Douglas M, Kock G, Lamoureux S, Pienitz R, Smol JP (2009) Spatial trends and historical deposition of mercury in eastern and northern Canada inferred from lake sediment cores. Environ Sci Technol 43:4802–4809
Article 
    
                    Google Scholar 
                

	Parsekian AD, Jones BM, Jones M, Grosse G, Anthony W, Katey M, Slater L (2011) Expansion rate and geometry of floating vegetation mats on the margins of thermokarst lakes, northern Seward Peninsula, Alaska, USA. Earth Surf Process Landf 36:1889–1897
Article 
    
                    Google Scholar 
                

	Poulin BA, Aiken GR, Nagy KL, Manceau A, Krabbenhoft DP, Ryan JN (2016) Mercury transformation and release differs with depth and time in a contaminated riparian soil during simulated flooding. Geochim Cosmochim Acta 176:118–138
Article 
    
                    Google Scholar 
                

	Renberg I (1986) Concentration and annual accumulation values of heavy metals in the lake sediments: their significance in studies of the history of metal pollution. Hydrobiologia 143:379–385
Article 
    
                    Google Scholar 
                

	Roy V, Amyot M, Carignan R (2009) Beaver ponds increase methylmercury concentrations in Canadian shield streams along vegetation and pond-age gradients. Environ Sci Technol 43:5605–5611
Article 
    
                    Google Scholar 
                

	Smith DG (1994) Glacial Lake McConnell: paleogeography, age, duration, and associated river deltas, Mackenzie River basin, western Canada. Quat Sci Rev 13:829–843
Article 
    
                    Google Scholar 
                

	St. Louis VL, Rudd JWM, Kelly CA, Hall BD, Rolfhus KR, Scott KJ, Lindberg S, Dong W (2001) Importance of the forest canopy to fluxes of methyl mercury and total mercury to boreal ecosystems. Environ Sci Technol 35:3089–3098
Article 
    
                    Google Scholar 
                

	St. Louis VL, Rudd JW, Kelly CA, Bodaly RA, Paterson MJ, Beaty KG, Hesslein RH, Heyes A, Majewski AR (2004) The rise and fall of mercury methylation in an experimental reservoir. Environ Sci Technol 38:1348–1358
Article 
    
                    Google Scholar 
                

	Teisserenc R, Lucotte M, Canuel R, Moingt M, Obrist D (2014) Combined dynamics of mercury and terrigenous organic matter following impoundment of Churchill Falls Hydroelectric Reservoir, Labrador. Biogeochemistry 118:21–34
Article 
    
                    Google Scholar 
                

	Turetsky MR, Harden JW, Friedli HR, Flannigan M, Payne N, Crock J, Radke L (2006) Wildfires threaten mercury stocks in northern soils. Geophys Res Lett 33:L16403. https://doi.org/10.1029/2005GL025595
                        
Article 
    
                    Google Scholar 
                

	Verta M, Tolonen K, Simola H (1989) History of heavy metal pollution in Finland as recorded by lake sediments. Sci Total Environ 87:1–18
Article 
    
                    Google Scholar 
                

	Yang H, Rose NL (2003) Distribution of mercury in six lake sediment cores across the UK. Sci Total Environ 304:391–404
Article 
    
                    Google Scholar 
                


Download references




Acknowledgements
The authors thank the community of Fort Providence for their support, especially Louis Lacorne, Eric Nadli, and George Nadli, for assistance in the field. This research was funded by the Cumulative Impact Monitoring Program (Government of the Northwest Territories), the W. Garfield Weston Foundation (postdoctoral fellowship to JRT), the Brock University Chancellor’s Chair for Research Excellence (MFJP), and the Natural Sciences and Engineering Research Council of Canada (Discovery Grants to MFJP and JMB, Northern Supplement to MFJP and a PDF to JBK). We thank Dr. Jennifer Galloway for helpful comments on the manuscript.


Author information
Authors and Affiliations
	Department of Biology, University of Ottawa, Ottawa, ON, K1N 6N5, Canada
Joshua R. Thienpont, Jennifer B. Korosi & Jules M. Blais

	Department of Geography and Environmental Studies, Carleton University, Ottawa, ON, K1S 5B6, Canada
Joelle T. Perreault

	Department of Geography, York University, Toronto, ON, M3J 1P3, Canada
Jennifer B. Korosi

	Department of Geography and Tourism Studies, Brock University, St. Catharines, ON, L2S 3A1, Canada
Michael F. J. Pisaric


Authors	Joshua R. ThienpontView author publications
You can also search for this author in
                        PubMed Google Scholar



	Joelle T. PerreaultView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jennifer B. KorosiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Michael F. J. PisaricView author publications
You can also search for this author in
                        PubMed Google Scholar



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





Corresponding author
Correspondence to
                Joshua R. Thienpont.


Additional information
Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Thienpont, J.R., Perreault, J.T., Korosi, J.B. et al. Have natural lake expansion and landscape inundation resulted in mercury increases in flooded lakes of the Great Slave Lowlands (Northwest Territories, Canada)?.
                    J Paleolimnol 61, 345–354 (2019). https://doi.org/10.1007/s10933-018-0063-7
Download citation
	Received: 21 July 2017

	Accepted: 19 November 2018

	Published: 30 November 2018

	Issue Date: 15 March 2019

	DOI: https://doi.org/10.1007/s10933-018-0063-7


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
	Climate change
	Contaminants
	Flooding
	Lake sediments
	Paleolimnology
	Mercury








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					34.228.247.231
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    