







    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

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature climate change

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 02 November 2015



                    Abrupt onset and prolongation of aragonite undersaturation events in the Southern Ocean

                    	Claudine Hauri1,2Â na1, 
	Tobias Friedrich1Â na1 & 
	Axel Timmermann1Â 



                    

                    
                        
    Nature Climate Change

                        volumeÂ 6,Â pages 172â€“176 (2016)Cite this article
                    

                    
        
            	
                        2491 Accesses

                    
	
                        61 Citations

                    
	
                            95 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Climate-change ecology
	Marine chemistry


    


                
    
    

    
    

                
            


        
            Abstract
Ocean acidification may lead to seasonal aragonite undersaturation in surface waters of the Southern Ocean as early as 2030 (ref. 1). These conditions are harmful to key organisms such as pteropods2, which contribute significantly to the pelagic foodweb and carbon export fluxes in this region3. Although the severity of ocean acidification impacts is mainly determined by the duration, intensity and spatial extent of aragonite undersaturation events, little is known about the nature of these events, their evolving attributes and the timing of their onset in the Southern Ocean. Using an ensemble of ten Earth system models, we show that starting around 2030, aragonite undersaturation events will spread rapidly, affecting âˆ¼30% of Southern Ocean surface waters by 2060 and >70% by 2100, including the Patagonian Shelf. On their onset, the duration of these events will increase abruptly from 1 month to 6 months per year in less than 20 years in >75% of the area affected by end-of-century aragonite undersaturation. This is likely to decrease the ability of organisms to adapt to a quickly evolving environment4. The rapid equatorward progression of surface aragonite undersaturation can be explained by the uptake of anthropogenic CO2, whereas climate-driven physical or biological changes will play a minor role.
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                    Figure 1: Duration of aragonite undersaturation events in months per year.


Figure 2: Spatial extent and regional progression of aragonite undersaturation events.


Figure 3: Transition time from short (1 month per year) to long (6 months per year) aragonite undersaturation events.
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