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                    Abstract
Antarctic subglacial lakes have, over the past few years, been hypothesised to house unique forms of life and hold detailed sedimentary records of past climate change. Testing this hypothesis requires in situ examinations. The direct measurement of subglacial lakes has been considered ever since the largest and best-known lake, named Lake Vostok, was identified as having a deep water-column. The Subglacial Antarctic Lake Environments (SALE) programme, set up by the Scientific Committee on Antarctic Research (SCAR) to oversee subglacial lakes research, state that prior exploration of smaller lakes would be a “prudent way forward”. Over 145 subglacial lakes are known to exist in Antarctica, but one lake in West Antarctica, officially named Ellsworth Subglacial Lake (referred to hereafter as Lake Ellsworth), stands out as a candidate for early exploration. A consortium of over 20 scientists from seven countries and 14 institutions has been assembled to plan the exploration of Lake Ellsworth. An eight-year programme is envisaged: 3 years for a geophysical survey, 2 years for equipment development and testing, 1 year for field planning and operation, and 2 years for sample analysis and data interpretation. The science experiment is simple in concept but complex in execution. Lake Ellsworth will be accessed using hot water drilling. Once lake access is achieved, a probe will be lowered down the borehole and into the lake. The probe will contain a series of instruments to measure biological, chemical and physical characteristics of the lake water and sediments, and will utilise a tether to the ice surface through which power, communication and data will be transmitted. The probe will pass through the water column to the lake floor. The probe will then be pulled up and out of the lake, measuring its environment continually as this is done. Once at the ice surface, any water samples collected will be taken from the probe for laboratory analysis (to take place over subsequent years). The duration of the science mission, from deployment of the probe to its retrieval, is likely to take between 24 and 36 h. Measurements to be taken by the probe will provide data about the following: depth, pressure, conductivity and temperature; pH levels; biomolecules (using life marker chips); anions (using a chemical analyzer); visualisation of the environment (using cameras and light sources); dissolved gases (using chromatography); and morphology of the lake floor and sediment structures (using sonar). After the probe has been retrieved, a sediment corer may be dropped into the lake to recover material from the lake floor. Finally, if time permits, a thermistor string may be left in the lake water to take time-dependent measurements of the lake’s water column over subsequent years. Given that the comprehensive geophysical survey of the lake will take place in two seasons during 2007–2009, a two-year instrument and logistic development phase from 2008 (after the lake’s bathymetry has been assessed) makes it possible that the exploration of Lake Ellsworth could take place at the beginning of the next decade.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Climate change and its effect on groundwater quality
                                        
                                    

                                    
                                        Article
                                        
                                         18 November 2021
                                    

                                

                                Maurizio Barbieri, Marino Domenico Barberio, … Marco Petitta

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Hydrogeochemical conditions of submarine and terrestrial karst sulfur springs in the Northern Adriatic
                                        
                                    

                                    
                                        Article
                                         Open access
                                         25 March 2024
                                    

                                

                                Kaja Šušmelj, Barbara Čenčur Curk, … Petra Žvab Rožič

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Two Decades of Glacier and Glacial Lake Change in the Dhauladhar Mountain Range, Himachal Himalayas, India (2000–2020)
                                        
                                    

                                    
                                        Article
                                        
                                         25 March 2024
                                    

                                

                                Shashi Kant Rai, Sunil Dhar, … Arun Kumar

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Ellis-Evans JC, Wynn-Williams D (1996) Antarctica: a great lake under the ice. Nature 381:644–646
Article 
    CAS 
    
                    Google Scholar 
                

	Engelhardt H, Humphrey N, Kamb B, Fahnestock M (1990) Physical conditions at the base of a fast moving Antarctic ice stream. Science 248:57–59
Article 
    
                    Google Scholar 
                

	Foght J, Aislabie J, Turner S, Brown CE, Ryburn J, Saul DJ, Lawson W (2004) Culturable bacteria in subglacial sediments and ice from two Southern Hemisphere glaciers. Microb Ecol 47:329–340
Article 
    CAS 
    
                    Google Scholar 
                

	Kapitsa A, Ridley JK, de Robin GQ, Siegert MJ, Zotikov I (1996) Large deep freshwater lake beneath the ice of central East Antarctica. Nature 381:684–686
Article 
    CAS 
    
                    Google Scholar 
                

	Kochkina GA, Ivanushkina NE, Karasev SG, Gavrish EY, Gurina LV, Evtushenko LI, Spirina EV, Vorob’eva EA, Gilichinskii DA, Ozerskaya SM (2001) Survival of micromycetes and actinobacteria under conditions of long-term natural cryopreservation. Microbiology 70:356–364
Article 
    CAS 
    
                    Google Scholar 
                

	Miteva VI, Sheridan PP, Brenchley JE (2004) Phylogenetic and physiological diversity of microorganisms isolated from a deep Greenland glacier ice core. Appl Environ Microbiol 70:202–213
Article 
    CAS 
    
                    Google Scholar 
                

	Priscu JC, Adams EE, Lyons WB, Voytek MA, Mogk DW, Brown RL, McKay CP, Takacs CD, Welch KA, Wolf CF, Kirshtein JD and Avci R. (1999) Geomicrobiology of subglacial ice above Lake Vostok. Antarct. Sci. 286:2141–2144
CAS 
    
                    Google Scholar 
                

	Priscu JC, Bell RE, Bulat SA, Ellis-Evans JC, Kennicutt MC, II, Lukin VV, Petit JR, Powell RD, Siegert MJ, Tabacco IE (2003) An international plan for Antarctic subglacial lake exploration. Polar Geogr 27(1):69–83

                    Google Scholar 
                

	Rothschild LJ, Mancinelli RL (2001) Life in extreme environments. Nature 409:1092–1110
Article 
    CAS 
    
                    Google Scholar 
                

	Siegert MJ, Ellis-Evans JC, Tranter M, Mayer C, Petit J-R, Salamatin A, Priscu JC (2001) Physical, chemical and biological processes in Lake Vostok and other Antarctic subglacial lakes. Nature 414:603–609
Article 
    CAS 
    
                    Google Scholar 
                

	Siegert MJ, Tranter M, Ellis-Evans CJ, Priscu JC, Lyons WB (2003). The hydrochemistry of Lake Vostok and the potential for life in Antarctic subglacial lakes. Hydrol Process 17:795–814
Article 
    
                    Google Scholar 
                

	Siegert MJ, Hindmarsh R, Corr H, Smith A, Woodward J, King E, Payne AJ, Joughin I (2004) Subglacial Lake Ellsworth: a candidate for in situ exploration in West Antarctica. Geophys Res Lett 31(23):L23403, 10.1029/2004GL021477
Article 
    
                    Google Scholar 
                

	Siegert MJ (2002) Which are the most suitable Antarctic subglacial lakes for exploration?. Polar Geogr 26:134–146

                    Google Scholar 
                

	Siegert MJ, Carter S, Tabacco I, Popov S, Blankenship D (2005) A revised inventory of Antarctic subglacial lakes. Antarct Sci 17(3):453–460
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	School of GeoSciences, University of Edinburgh, Grant Institute, West Mains Road, Edinburgh, EH9 3JW, UK
M.J. Siegert

	Jet Propulsion Laboratory, NASA, Pasadena, USA
A. Behar & L. Lane

	Department of Geography, Durham University, Durham, UK
M. Bentley

	British Antarctic Survey, Cambridge, UK
D. Blake, H. Corr, C. Ellis-Evans, R. Hindmarsh, D. A. Hodgson, E. King, K. Makinson, D. A. Pearce & A . M. Smith

	Department of Geology and Petroleum Geology, University of Aberdeen, Aberdeen, UK
S. Bowden & J. Parnell

	Scott Polar Research Institute, University of Cambridge, Cambridge, UK
P. Christoffersen

	CEPSAR, Open University, Milton Keynes,  	UK
C. Cockell

	Cranfield Biotechnology Centre, Cranfield University, Cranfield, UK
D. C. Cullen

	Division of Chemical and Forensic Sciences, Bradford University, Bradford, UK
H. Edwards

	Surrey Space Centre, University of Surrey, Guildford, UK
A. Ellery

	National Oceanography Centre, Southampton, University of Southampton, Southampton,, UK
G. Griffiths & M. Mowlem

	Institute of Geography and Earth Sciences, University of Wales, Aberystwyth, Aberystwyth, UK
H. Lamb

	Department of Land Resources and Environmental Sciences, Montana State University, Bozeman, USA
J. Priscu

	Centro de Estudios Cientificos, Valdivia, Chile
A. Rivera

	Department of Earth Science and Engineering, Imperial College, London, London, UK
M. A. Sephton

	Space Research Centre, University of Leicester, Leicester, UK
M. R. Sims

	Bristol Glaciology Centre, University of Bristol, Bristol, UK
M. Tranter & J. L. Wadham

	Department of Geology, University of Otago, Dunedin, New Zealand
G. Wilson

	Division of Geography, Northumbria University, Newcastle, UK
J. Woodward


Authors	M.J. SiegertView author publications
You can also search for this author in
                        PubMed Google Scholar



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



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



	D. BlakeView author publications
You can also search for this author in
                        PubMed Google Scholar



	S. BowdenView author publications
You can also search for this author in
                        PubMed Google Scholar



	P. ChristoffersenView author publications
You can also search for this author in
                        PubMed Google Scholar



	C. CockellView author publications
You can also search for this author in
                        PubMed Google Scholar



	H. CorrView author publications
You can also search for this author in
                        PubMed Google Scholar



	D. C. CullenView author publications
You can also search for this author in
                        PubMed Google Scholar



	H. EdwardsView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	C. Ellis-EvansView author publications
You can also search for this author in
                        PubMed Google Scholar



	G. GriffithsView author publications
You can also search for this author in
                        PubMed Google Scholar



	R. HindmarshView author publications
You can also search for this author in
                        PubMed Google Scholar



	D. A. HodgsonView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	H. LambView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. LaneView author publications
You can also search for this author in
                        PubMed Google Scholar



	K. MakinsonView author publications
You can also search for this author in
                        PubMed Google Scholar



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



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



	D. A. PearceView author publications
You can also search for this author in
                        PubMed Google Scholar



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



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



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



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



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



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



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



	G. WilsonView author publications
You can also search for this author in
                        PubMed Google Scholar



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





Corresponding author
Correspondence to
                M.J. Siegert.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Siegert, M., Behar, A., Bentley, M. et al. Exploration of Ellsworth Subglacial Lake: a concept paper on the development, organisation and execution of an experiment to explore, measure and sample the environment of a West Antarctic subglacial lake.
                    Rev Environ Sci Biotechnol 6, 161–179 (2007). https://doi.org/10.1007/s11157-006-9109-9
Download citation
	Received: 27 February 2006

	Accepted: 01 September 2006

	Published: 01 November 2006

	Issue Date: August 2007

	DOI: https://doi.org/10.1007/s11157-006-9109-9


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
	Subglacial lakes
	Extreme environments
	Exploration
	Antarctica








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.86.132.143
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    