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            Abstract
 A continuous deuterium profile along the 160,000-year Vostok ice core (Antarctica) is interpreted in terms of atmospheric temperature changes. This climatic record is the awaited terrestrial complement of the deep-sea records supporting the existence of a relation between the Pleistocene climate and orbital forcing.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A 120,000-year long climate record from a NW-Greenland deep ice core at ultra-high resolution
                                        
                                    

                                    
                                        Article
                                         Open access
                                         26 May 2021
                                    

                                

                                Vasileios Gkinis, Bo M. Vinther, â€¦ James W. C. White

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Two-million-year-old snapshots of atmospheric gases from Antarctic ice
                                        
                                    

                                    
                                        Article
                                        
                                         30 October 2019
                                    

                                

                                Yuzhen Yan, Michael L. Bender, â€¦ John A. Higgins

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The timing, duration and magnitude of the 8.2Â ka event in global speleothem records
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 June 2022
                                    

                                

                                Sarah E. Parker & Sandy P. Harrison

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Hays, J. D., Imbrie, J. & Shackleton, N. J. Science 194, 1121â€“1132 (1976).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Imbrie J. et al. in Milankovitch and Climate Vol. 1 (eds Berger, A. L. et al.) 269â€“305 (Rcidel, Dordrecht, 1984).

                    Google ScholarÂ 
                

	Martinson, D. G. et al. Quat. Res. 27, 1â€“29 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lorius, C. et al. Nature 316, 591â€“596 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yiou, F., Raisbeck, G. M., Bourles, D., Lorius, C. & Barkov, N. I. Nature 316, 616â€“617 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Raisbeck, G. M. et al. Nature 326, 273â€“277 (1987).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	De Angelis, M., Barkov, N. I. & Pelrov, V. N. Nature 325, 318â€“321 (1987).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Barnola, J. M., Raynaud, D., Korotkevich, Y. S. & Lorius, C. Nature 329, 408â€“414 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Johnsen, S. J., Dansgaard, W., Clausen, H. B. & Langway, C. C. Nature 235, 429â€“434 (1972).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Barkov, N. I., Korotkevich, E. S., Gordienko, F. G. & Kotlyakov, V. M. I.A.H.S. publ. 118, 312â€“321 (1977).

                    Google ScholarÂ 
                

	Lorius, C., Merlivat, L., Jouzel, J. & Pourchet, M. Nature 280, 644â€“648 (1979).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Dansgaard, W. et al. Geophys. Monogr. (M. Ewing Symp. 5) 29, 288â€“298 (1984).

                    Google ScholarÂ 
                

	Lorius, C. & Merlivat, L. I.A.H.S. Publ. 118, 127â€“137 (1977).
CASÂ 
    
                    Google ScholarÂ 
                

	Lorius, C. in The Climatic Record of the Polar Ice Sheets (ed. Robin, G. de Q.) 52â€“56 (Cambridge University Press, 1983).

                    Google ScholarÂ 
                

	Robin, G. de Q. in The Climatic Record of the Polar Ice Sheets (ed. Robin, G. de Q.) 180â€“195 (Cambridge University Press, 1983).

                    Google ScholarÂ 
                

	Jouzel, J. & Merlivat, L. J. geophys. Res. 89, 11749â€“11758 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Robin, G. de Q. Phil. Trans. R. Soc. B280, 143â€“148 (1977).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Merlivat, L. & Jouzel, J. J. geophys. Res. 84, 5029â€“5033 (1979).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Jouzel, J., Merlivat, L. & Lorius, C. Nature 289, 688â€“691 (1982).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Joussaume, S., Jouzel, J. & Sadourny, R. Nature 311, 24â€“29 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Jouzel, J. et al. J. geophys. Res. (submitted).

	Petit, J. R., Duval, P. & Lorius, C. Nature 326, 62â€“64 (1987).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Broccoli, A. J. & Manabe, S. Climate Dynam. 1, 87â€“99 (1987).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Raynaud, D. & Lorius, C. I.A.H.S. Publ. 118, 326â€“344 (1977).
CASÂ 
    
                    Google ScholarÂ 
                

	Berger, A. L. J. atmos. Sci. 3, 2362â€“2367 (1978).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Berger, A. L. & Pestiau, P. in Milankovitch and Climate Vol. 1 (eds Berger, A. L. et al.) 83â€“112 (Reidel, Dordrecht, 1984).
BookÂ 
    
                    Google ScholarÂ 
                

	Berger, A. L. & Pestiaux, P. Current Issues in Climate Research, 76â€“96 (Reidel, Dordrecht, 1986).

                    Google ScholarÂ 
                

	Imbrie, J. & Imbrie, J. Z. Science 207, 243â€“253 (1980).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Budd, W. F. & Smith, I. N. I.A.H.S. Publ. 118, 369â€“409 (1981).

                    Google ScholarÂ 
                

	Le Treut, H. & Ghil, M. J. geophys. Res. 88, 5167â€“5190 (1983).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Ghil, M. in Turbulence and Predictability in Geophysical Fluid Dynamics and Climate Dynamics (eds Ghil, M., Benzi, R. & Parisi, G.) 347â€“402 (North-Holland, Amsterdam, 1985).

                    Google ScholarÂ 
                

	Jenkins, G. M. & Watts, D. G. Spectral Analysis and its Application (Holden-Day, San Francisco, 1983).

                    Google ScholarÂ 
                

	Barrodale, I. & Ericksson, R. E. Geophysics 45, 420â€“432 (1980).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Rind, D., Peteet, D., Broecker, W., McIntyre, A. & Ruddiman, W. Climate Dynam. 1, 3â€“33 (1986).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Jouzel, J., Lorius, C., Merlivat, L. & Petit, J. R. Symp. on Abrupt Climatic Changes (in the press).

	Johnson, R. G. & Andrews, J. T. Paleogr., Paleoclimatol. Paleoecol. 53, 107â€“138 (1986).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Genthon, C. et al. Nature 329, 414â€“418 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Broecker, W. S. in Milankovitch and Climate Vol. 2 (eds Berger, A. L. et al.) 687â€“698 (Reidel, Dordrecht, 1984).
BookÂ 
    
                    Google ScholarÂ 
                

	Mesolella, K. J., Matthews, R. K., Broecker, W. S. & Thurber, D. L. J. Geol. 77, 250â€“274 (1969).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fairbanks, R. G. & Matthews, R. K. Quat. Res. 10, 181â€“197 (1978).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chappell, J. Bull. geol. Soc. Am. 85, 553â€“570 (1974).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Chappell, J. Search 3â€“4, 99â€“101 (1983).

                    Google ScholarÂ 
                

	Aharon, P. Nature 30, 720â€“723 (1983).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Climap project members Quat. Res. 21, 123â€“224 (1984).

	Dodge, R. E., Fairbanks, R. G., Benninger, L. K. & Maurasse, L. Science 219, 1423â€“1425 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Edwards, R. L., Chen, J. H. & Wasserburg, G. J. Earth planet. Sci. Lett. 81, 175â€“192 (1986).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Reeh, N. Nature 317, 797â€“799 (1985).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Pimienta, P., Duval, P. & Lipenkov, V. Ya. Ann. Glaciol. (submitted).

	Kukla, G. in Climatic Change (ed. Gribbin, J.) 114â€“129 (Cambridge University Press, 1978).

                    Google ScholarÂ 
                

	Bernard, E. A. Dakar Symposium, Union Internationale pour l'Ã‰tude du Quaternaire (1986).


Download references




Author information
Authors and Affiliations
	Laboratoire de GÃ©ochimie Isotopiqueâ€”LODYC (UA, CNRS 1206), CEA/IRDI/DESICP/DPC, 91191, Gif sur Yvette Cedex, France
J. Jouzel,Â J. R. PetitÂ &Â C. Genthon

	Laboratoire de Glaciologie et GÃ©cophysique de l'Environnement, BP 96, 38402, Saint Martin d'Heres Cedex, France
C. Lorius,Â J. R. PetitÂ &Â N. I. Barkov

	Arctic and Antarctic Research Institute, Beringa Street 38, 199226, Leningrad, USSR
V. M. Petrov

	Institute of Geography, Academy of Science of the USSR, 29 Staronometny, Moscow, 109107, USSR
V. M. Kotlyakov


Authors	J. JouzelView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	C. LoriusView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J. R. PetitView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	C. GenthonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	N. I. BarkovView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	V. M. KotlyakovView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	V. M. PetrovView 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
Jouzel, J., Lorius, C., Petit, J. et al. Vostok ice core: a continuous isotope temperature record over the last climatic cycle (160,000 years).
                    Nature 329, 403â€“408 (1987). https://doi.org/10.1038/329403a0
Download citation
	Received: 26 March 1987

	Accepted: 17 July 1987

	Issue Date: 01 October 1987

	DOI: https://doi.org/10.1038/329403a0


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

                
                    	
                            
                                
                                    
                                        Exponential feedback effects in a parametric resonance climate model
                                    
                                

                            
                                
                                    	Maria Teresa Caccamo
	Salvatore MagazÃ¹


                                
                                Scientific Reports (2023)

                            
	
                            
                                
                                    
                                        The response of the hydrological cycle to temperature changes in recent and distant climatic history
                                    
                                

                            
                                
                                    	Shailendra Pratap
	Yannis Markonis


                                
                                Progress in Earth and Planetary Science (2022)

                            
	
                            
                                
                                    
                                        Magnesium stable isotope composition, but not concentration, responds to obesity and early insulin-resistant conditions in minipig
                                    
                                

                            
                                
                                    	Samuel le Goff
	Jean-Philippe Godin
	Vincent Balter


                                
                                Scientific Reports (2022)

                            
	
                            
                                
                                    
                                        Two-tiered reconstruction of Late Pleistocene to Holocene changes in the freezing level height in the largest glacierized areas of the Colombian Andes
                                    
                                

                            
                                
                                    	Daniel Ruiz-Carrascal
	Daniel GonzÃ¡lez-Duque
	Isabel Restrepo-Correa


                                
                                Journal of Mountain Science (2022)

                            
	
                            
                                
                                    
                                        Forty years of ice-core records of CO2
                                    
                                

                            
                                
                                    	Jean-Robert Petit
	Dominique Raynaud


                                
                                Nature (2020)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: 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
	protocols.io
	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 Middle East


            


        

    

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


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    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
            
        


    









    [image: ]







[image: ]
