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            The bipolar see-saw hypothesis provides an explanation for why temperature shifts in the two hemispheres were out of phase at certain times. The hypothesis has now passed a test of one of its predictions.
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                    Figure 1: Possible chain of events during the last deglaciation.



                


                
            

            
                References
	Broecker, W. S. & Denton, G. H. Geochim. Cosmochim. Acta 53, 2465â€“2501 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Blunier, T. & Brook, E. J. Science 291, 109â€“112 (2001).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Broecker, W. S. Paleoceanography 13, 119â€“121 (1998).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Stocker, T. F. & Johnsen, S. J. Paleoceanography doi:0.1029/2003PA000920 (2003).

	Keeling, R. F. & Visbeck, M. Quat. Sci. Rev. 24, 1809â€“1820 (2005).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Barker, S. et al. Nature 457, 1097â€“1102 (2009).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yokoyama, Y., Lambeck, K., DeDeckker, P., Johnston, P. & Fifield, L. K. Nature 406, 713â€“716 (2000).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Paillard, D. Rev. Geophys. 39, 325â€“346 (2001).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Denton, G. H. et al. Pages News 14, 14â€“16 (2006).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Ahn, J. & Brook, E. J. Science 322, 83â€“85 (2008).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Toggweiler, J. R. Paleoceanography 14, 571â€“588 (1999).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Stephens, B. B. & Keeling, R. F. Nature 404, 171â€“174 (2000).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Headly, M. A., Kawamura, K. & Severinghaus, J. P. Eos Trans. AGU 89(53), Fall Mtg Suppl., Abstr. PP41F-04 (2008).

	Denton, G. H., Alley, R. B., Comer, G. C. & Broecker, W. S. Quat. Sci. Rev. 24, 1159â€“1182 (2005).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Knorr, G. & Lohmann, G. Nature 424, 532â€“536 (2003).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Jouzel, J. et al. Science 317, 793â€“797 (2007).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Cuffey, K. M. & Clow, G. D. J. Geophys. Res. 102, 26383â€“26396 (1997).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Jeffrey P. Severinghaus is at the Scripps Institution of Oceanography, La Jolla, California 92093-0244, USA. jseveringhaus@ucsd.edu , 
Jeffrey P. Severinghaus


Authors	Jeffrey P. SeveringhausView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Severinghaus, J. Southern see-saw seen.
                    Nature 457, 1093â€“1094 (2009). https://doi.org/10.1038/4571093a
Download citation
	Published: 25 February 2009

	Issue Date: 26 February 2009

	DOI: https://doi.org/10.1038/4571093a


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
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Abrupt cooling over the North Atlantic in modern climate models
                                    
                                

                            
                                
                                    	Giovanni Sgubin
	Didier Swingedouw
	Amine Bennabi


                                
                                Nature Communications (2017)

                            
	
                            
                                
                                    
                                        On the relationships between features of the depthâ€“latitude meridional overturning streamfunctions across global coupled climate models
                                    
                                

                            
                                
                                    	Yves Plancherel


                                
                                Climate Dynamics (2014)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    

    
    
        
            
                Associated content

                
                    
                    
                        
                            
    
        
            
                
                    Interhemispheric Atlantic seesaw response during the last deglaciation
                

                
	Stephen Barker
	Paula Diz
	Wallace S. Broecker



                
    
        
            Nature
        
        Article
        
        
            26 Feb 2009
        
    


            

        

    


                        

                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    








