







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 31 March 2005



                    Decline of the marine ecosystem caused by a reduction in the Atlantic overturning circulation

                    	Andreas Schmittner1Â 



                    

                    
                        
    Nature

                        volumeÂ 434,Â pages 628â€“633 (2005)Cite this article
                    

                    
        
            	
                        2904 Accesses

                    
	
                        231 Citations

                    
	
                            21 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Reorganizations of the Atlantic meridional overturning circulation were associated with large and abrupt climatic changes in the North Atlantic region during the last glacial period1,2,3,4. Projections with climate models suggest that similar reorganizations may also occur in response to anthropogenic global warming5,6,7. Here I use ensemble simulations with a coupled climateâ€“ecosytem model of intermediate complexity to investigate the possible consequences of such disturbances to the marine ecosystem. In the simulations, a disruption of the Atlantic meridional overturning circulation leads to a collapse of the North Atlantic plankton stocks to less than half of their initial biomass, owing to rapid shoaling of winter mixed layers and their associated separation from the deep ocean nutrient reservoir. Globally integrated export production declines by more than 20â€‰per cent owing to reduced upwelling of nutrient-rich deep water and gradual depletion of upper ocean nutrient concentrations. These model results are consistent with the available high-resolution palaeorecord, and suggest that global ocean productivity is sensitive to changes in the Atlantic meridional overturning circulation.
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                    Figure 1: Time series from the model simulations.[image: ]


Figure 2: Annual net primary productivity from observations and the ensemble mean of the simulations.[image: ]


Figure 3: Latitude-depth sections of zonally averaged nitrate concentrations in mmolâ€‰m-3.[image: ]


Figure 4: Comparison of simulated changes in export production with palaeoproductivity proxy records.[image: ]
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        Editorial Summary
Ecosystems in hot water
Changes in the North Atlantic component of global ocean overturning circulation, the AMO (Atlantic meridional overturning), were associated with abrupt climate change during the last ice age. It has been suggested that global warming could enhance freshwater discharge into the North Atlantic and shut down the AMO, causing significant cooling. These possible climate effects have attracted a lot of attention, but little thought has been given to what might happen to the marine ecosystem if the AMO were to weaken or disappear. Andreas Schmittner has performed a detailed simulation and finds that a collapse of the AMO would cut global productivity by about 20%. The model results are consistent with the available records of past productivity. The decline in plankton stocks that would accompany changes of that scale could have a dramatic impact on fisheries in the affected areas.
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