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            Abstract
THE Maya civilization developed around 3,000 years ago in Mesoamerica, and after flourishing during the so-called Classic period, it collapsed around 750â€“900 AD1. It has been specula ted2â€“6 that climate change may have played a part in this collapse. But efforts to reconstruct the last three millennia of Mesoamerican climate using palynological methods have met with equivocal success, because human-mediated deforestation has altered regional vegetation in ways that mimic climate shifts, making it difficult to discriminate between natural and anthropogenic changes7â€“15. Here we use temporal variations in oxygen isotope and sediment composition in a 4.9-m sediment core from Lake Chichancanab, Mexico, to reconstruct a continuous record of Holocene climate change for the central Yucatan peninsula. The interval between 1,300 and 1,100 yr BP (AD 800â€“1,000) was the driest of the middle to late Holocene epoch, and coincided with the collapse of Classic Maya civilization. This continuous climate proxy record thus provides evidence of climate deterioration in the Maya region during the terminal Classic period.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        East-to-west human dispersal into Europe 1.4 million years ago
                                        
                                    

                                    
                                        Article
                                        
                                         06 March 2024
                                    

                                

                                R. Garba, V. Usyk, â€¦ J. D. Jansen

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Critical transitions in the Amazon forest system
                                        
                                    

                                    
                                        Article
                                         Open access
                                         14 February 2024
                                    

                                

                                Bernardo M. Flores, Encarni Montoya, â€¦ Marina Hirota

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        River water quality shaped by landâ€“river connectivity in a changing climate
                                        
                                    

                                    
                                        Article
                                        
                                         07 March 2024
                                    

                                

                                Li Li, Julia L. A. Knapp, â€¦ Wei Zhi

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Lowe, J. W. G. The Dynamics of Apocalypse (Univ. New Mexico Press, Albuquerque, 1985).

                    Google ScholarÂ 
                

	Gunn, J. & Adams, R. E. W. Wld Archaeol. 13, 87â€“100 (1981).

                    Google ScholarÂ 
                

	Folan, W. J. & Hyde, B. H. in Contributions to the Archaeology and Ethnohistory of Greater Mesoamerica (ed. Folan, W. J.) 15â€“48 (Southern Illinois Univ., Carbondale, 1985).

                    Google ScholarÂ 
                

	Folan, W. J., Gunn, J., Eaton, J. D. & Patch, R. W. Archaeology 10, 454â€“468 (1983).

                    Google ScholarÂ 
                

	Messenger, L. C. Jr Ancient Mesoamerica 1, 21â€“40 (1990).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Dahlin, B. H. Clim. Change 5, 245â€“263 (1983).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Deevey, E. S. Pol. Arch. Hydrobiol. 25, 117â€“129 (1978).

                    Google ScholarÂ 
                

	Deevey, E. S. et al. Science 206, 298â€“306 (1979).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Vaughan, H. H., Deevey, E. S. & Garrett-Jones, S. E. in Prehistoric Lowland Maya Environment and Subsistence Economy (ed. Pohl, M. D.) 73â€“89 (Harvard Univ., Cambridge, 1985).

                    Google ScholarÂ 
                

	Wiseman, F. M. in Prehistoric Lowland Maya Environment and Subsistence Economy (ed. Pohl, M. D.) 63â€“71 (Harvard Univ., Cambridge, 1985).

                    Google ScholarÂ 
                

	Higuera-Gundy, A. in Biogeography of the West Indies: Past, Present, and Future (ed. Woods, C. A.) 191â€“200 (Sandhill Crane, Gainesville, 1989).

                    Google ScholarÂ 
                

	Wiseman, F. M. in Ancient Maya Wetland Agriculture: Excavations on Albion Island, Northern Belize (ed. Pohl, M. D.) 312â€“322 (Westview, Boulder, 1990).

                    Google ScholarÂ 
                

	Hansen, B. C. S. in Ancient Maya Wetland Agriculture: Excavations on Albion Island, Northern Belize (ed. Pohl, M. D.) 155â€“186 (Westview, Boulder, 1990).

                    Google ScholarÂ 
                

	Higuera-Gundy, A. thesis, Univ. Florida (1991).

	Bradbury, J. P., Forester, R. M., Bryant, W. A. & Covich, A. P. in Ancient Maya Wetland Agriculture: Excavations on Albion Island. Northern Belize (ed. Pohl, M. D.) 119â€“154 (Westview, Boulder, 1990).

                    Google ScholarÂ 
                

	Covich, A. & Stuiver, M. Limnol. Oceanogr. 19, 682â€“691 (1974).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Garcia, E. Publ. Inst. Geogr. Univ. Nac. Aut. Mex. 1, 173â€“191 (1965).

                    Google ScholarÂ 
                

	Rozanski, K., AraguÃ¡s-AraguÃ¡s, L. & Gonfiantini, R. in Climate Change in Continental Isotopic Records (eds Swart, P. K., Lohmann, K. C, McKenzie, J. & Savin, S.) 1â€“36 (Am. Geophys. Union, Washington DC, 1993).

                    Google ScholarÂ 
                

	Covich, A. P. thesis, Yale Univ. (1970).

	Watts, W. A. Geology 3, 344â€“346 (1975).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Bradbury, J. P. et al. Science 214, 1299â€“1305 (1981).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Markgraf, V. Quat. Sci. Rev. 8, 1â€“24 (1989).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Bush, M. & Colinvaux, P. A. J. Veget. Sci. 1, 105â€“118 (1990).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Hodell, D. A. et al. Nature 352, 790â€“793 (1991).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Bush, M. B. et al. Ecol. Monogr. 62, 251â€“275 (1992).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Watts, W. A., Hansen, B. C. S. & Grimm, E. C. Ecology 73, 1056â€“1066 (1992).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Leyden, B. W., Brenner, M., Hodell, D. A. & Curtis, J. H. in Climate Change in Continental Isotopic Records (eds Swart, P. K., Lohmann, K. C., McKenzie, J. & Savin, S.) 165â€“178 (Am. Geophys. Union, Washington DC, 1993).

                    Google ScholarÂ 
                

	Leyden, B. W., Brenner, M., Hodell, D. A. & Curtis, J. H. Palaeogeogr. Palaeoclimatol. Palaeoecol. 109, 193â€“210 (1994).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Piperno, D. R., Bush, M. B. & Colinvaux, P. A. Quat. Res. 33, 108â€“116 (1990).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Emiliani, C., Price, D. A. & Seipp, J. in Stable Isotope Geochemistry: A Tribute to Samuel Epstein (eds Taylor, H. P., O'Neil, J. R. & Kaplan, I. R.) 229â€“231 (Geochemical Soc., San Antonio, 1991).

                    Google ScholarÂ 
                

	Bradshaw, J. S. J. Paleontol. 31, 1138â€“1147 (1957).

                    Google ScholarÂ 
                

	Fairbanks, R. G. Nature 342, 637â€“642 (1989).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Leyden, B. W. Proc. natn. Acad. Sci. U.S.A. 81, 4856â€“4859 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Leyden, B. W. Ecology 66, 1279â€“1295 (1985).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Curtis, J. C. & Hodell, D. A. in Climate Change in Continental Isotopic Records (eds Swart, P. K., Lohmann, K. C., McKenzie, J. & Savin, S.) 135â€“152 (Am. Geophys. Union, Washington DC, 1993).

                    Google ScholarÂ 
                

	Stuiver, M. & Reimer, P. J. Radiocarbon 35, 215â€“230 (1993).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Stuiver, M. & Becker, B. Radiocarbon 35, 35â€“65 (1993).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Metcalfe, S. & Hales, P. Mem. Calif. Acad. Sci. 17, 501â€“515 (1994).

                    Google ScholarÂ 
                

	Horn, S. & Sanford, R. L. Biotropica 24, 354â€“361 (1992).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Street-Perrott, F. A. Ambio 23, 37â€“43 (1994).

                    Google ScholarÂ 
                

	Price, L. G. thesis, Washington Univ. (1974).


Download references




Author information
Authors and Affiliations
	Department of Geology, University of Florida, Gainesville, Florida, 32611, USA
David A. HodellÂ &Â Jason H. Curtis

	Department of Fisheries and Aquatic Sciences, University of Florida, Gainesville, Florida, 32653, USA
Mark  Brenner


Authors	David A. HodellView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jason H. CurtisView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mark  BrennerView 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
Hodell, D., Curtis, J. & Brenner, M. Possible role of climate in the collapse of Classic Maya civilization.
                    Nature 375, 391â€“394 (1995). https://doi.org/10.1038/375391a0
Download citation
	Received: 11 January 1995

	Accepted: 25 April 1995

	Issue Date: 01 June 1995

	DOI: https://doi.org/10.1038/375391a0


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

                
                    	
                            
                                
                                    
                                        Decline in seasonal predictability potentially destabilized Classic Maya societies
                                    
                                

                            
                                
                                    	Tobias Braun
	Sebastian F. M. Breitenbach
	Norbert Marwan


                                
                                Communications Earth & Environment (2023)

                            
	
                            
                                
                                    
                                        Climate and agricultural history from the PetÃ©n Campechano in the Late Holocene Maya lowlands of southern Mexico
                                    
                                

                            
                                
                                    	Nuria Torrescano-Valle
	William J. Folan
	Joel D. Gunn


                                
                                Vegetation History and Archaeobotany (2023)

                            
	
                            
                                
                                    
                                        Middle to late Holocene paleolimnology of a sinkhole lake in the northern Bahamas and its linkage to regional climate variability
                                    
                                

                            
                                
                                    	Anne E. Tamalavage
	Peter J. van Hengstum
	Nancy A. Albury


                                
                                Journal of Paleolimnology (2023)

                            
	
                            
                                
                                    
                                        Global precipitation change during the Holocene: a combination of records and simulations
                                    
                                

                            
                                
                                    	Wangting Ye
	Yu Li


                                
                                Frontiers of Earth Science (2023)

                            
	
                            
                                
                                    
                                        Sedimentological and geochemical characterization of a varved sediment record from the northern Neotropics
                                    
                                

                            
                                
                                    	Edward Duarte
	Jonathan Obrist-Farner
	Robert Brown


                                
                                Journal of Paleolimnology (2023)

                            


                

            

        
    

            
                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
	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


    





        
    
        [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: ]
