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            The terrestrial biosphere is assumed to take up most of the carbon on land. However, it is becoming clear that inland waters process large amounts of organic carbon and must be considered in strategies to mitigate climate change.
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                    Figure 1: The 'boundless carbon cycle'.[image: ]



                


                
            

            
                References
	Tans, P., NOAA/ESRL Trends in Carbon Dioxide http://www.esrl.noaa.gov/gmd/ccgg/trends.

	Denman, K. L. et al. in IPCC Climate Change 2007: The Physical Science Basis. (eds Solomon, S. et al.) (Cambridge Univ. Press, 2007).

                    Google ScholarÂ 
                

	Canadell, J. G. et al. Proc. Natl Acad. Sci. USA 104, 18866â€“18870 (2007).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Heimann M. Nature Geosci. 2, 3â€“4 (2009).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Tranvik, L. et al. Limnol. Oceanogr. (in the press).

	Richey, J. E. et al. Nature 416, 617â€“620 (2002).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Algesten, G. et al. Glob. Change Biol. 10, 141â€“147 (2004).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Cole, J. J. et al. Ecosystems 10, 171â€“184 (2007).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Downing, J. A. et al. Glob. Biogeochem. Cycles 22, GB1018 (2008).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Battin, T. J. et al. Nature Geosci. 1, 95â€“100 (2008).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Ciais, P. et al. Biogeosciences 5, 1259â€“1271 (2008).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Grace, J. & Malhi, Y. Nature 416, 594â€“595 (2002).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Aalto, R. et al. Nature 425, 493â€“497 (2003).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Einsele, G., Yan, J. & Hinderer, M. Glob. Planet. Change 30, 167â€“195 (2001).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Harden, J. W. et al. Science 320, 178â€“179 (2008).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Alsdorf, D. E., Rodriguez, E. & Lettemaier, D. P. et al. Rev. Geophys. 45, RG2002 (2007).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Matthews, C. J. D., St Louis, V. L. & Hesslein, R. H. Environ. Sci. Technol. 37, 772â€“780 (2003).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Luyssaert, S. et al. Glob. Change Biol. (in the press).

	Del Giorgio, P. A. & Duarte, C. M. Nature 420, 379â€“384 (2002).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Pacala, S. W. et al. Science 292, 2316â€“2320 (2001).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Janssens, I. A. et al. Science 300, 1538â€“1542 (2003).
ArticleÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
This Commentary originated from the ESF/COST 'Complex Systems and Changes: Water and Life' and from joint efforts between the LEREC project (Swedish Research Council for Environment, Agricultural Sciences and Spatial Planning) to L.J.T. and the START-project ARCARNET (Austrian BMWF and FWF) to T.J.B. S.L. was supported by the Centre of Excellence ECO (UA-Methusalem) and the Research Foundation-Flanders (FWO-Vlaanderen), and L.A.K. and A.K.A. by the US NSF (EAR-0450331, DEB-0516449).


Author information
Authors and Affiliations
	Department of Ecology and Evolution, Limnology, Uppsala University, Uppsala, 752 36, Sweden
Tom J. BattinÂ &Â Lars J. Tranvik

	Department of Limnology, University of Vienna, Vienna, 1090, Austria
Tom J. Battin

	Department of Biology, University of Antwerp, Wilrijk, 2610, Belgium
Sebastiaan Luyssaert

	Stroud Water Research Center, Avondale, 19311, Pennsylvania, USA
Louis A. KaplanÂ &Â Anthony K. Aufdenkampe

	Department of Chemical Ecology and Ecosystem Ecology, University of Vienna, Vienna, 1090, Austria
Andreas Richter


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



	Sebastiaan LuyssaertView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Louis A. KaplanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Anthony K. AufdenkampeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Andreas RichterView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Lars J. TranvikView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                Tom J. Battin.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Battin, T., Luyssaert, S., Kaplan, L. et al. The boundless carbon cycle.
                    Nature Geosci 2, 598â€“600 (2009). https://doi.org/10.1038/ngeo618
Download citation
	Issue Date: September 2009

	DOI: https://doi.org/10.1038/ngeo618


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

                
                    	
                            
                                
                                    
                                        Dissolved organic matter quantity and quality response of tropical rainforest headwater rivers to the transition from dry to wet season
                                    
                                

                            
                                
                                    	S. Norouzi
	T. Wagner
	R. Pereira


                                
                                Scientific Reports (2024)

                            
	
                            
                                
                                    
                                        Thermal responses of dissolved organic matter under global change
                                    
                                

                            
                                
                                    	Ang Hu
	Kyoung-Soon Jang
	Jianjun Wang


                                
                                Nature Communications (2024)

                            
	
                            
                                
                                    
                                        Isotopic Composition of Carbon and Nitrogen of Particulate Organic Matter in the Godavari Estuary: Seasonality in Sources and Processes
                                    
                                

                            
                                
                                    	V. R. D. Ghosh
	G. R. Rajula
	V. V. S. S. Sarma


                                
                                Estuaries and Coasts (2024)

                            
	
                            
                                
                                    
                                        Variations in climate habitability parameters and their effect on Earth's biosphere during the Phanerozoic Eon
                                    
                                

                            
                                
                                    	Iva ViloviÄ‡
	Dirk Schulze-Makuch
	RenÃ© Heller


                                
                                Scientific Reports (2023)

                            
	
                            
                                
                                    
                                        Eco-morphodynamic carbon pumping by the largest rivers in the Neotropics
                                    
                                

                            
                                
                                    	Luca Salerno
	Paolo Vezza
	Carlo Camporeale


                                
                                Scientific Reports (2023)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Editorial Policies
                                
                            
	
                                
                                    Content Types
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Press Releases
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Research Cross-Journal Editorial Team
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    Submission Guidelines
                                
                            
	
                                
                                    For Reviewers
                                
                            
	
                                
                                    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 Geoscience (Nat. Geosci.)
                
                
    
    
        ISSN 1752-0908 (online)
    
    


                
    
    
        ISSN 1752-0894 (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: ]
