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            Abstract
The stability of the Antarctic ice shelves in a warming climate has long been discussed1, and the recent collapse of a significant part, over 12,500â€‰km2 in area, of the Larsen ice shelf off the Antarctic Peninsula2,3 has led to a refocus toward the implications of ice shelf decay for the stability of Antarctica's grounded ice4,5,6. Some smaller Antarctic ice shelves have undergone periodic growth and decay over the past 11,000â€‰yr (refs 7â€“11), but these ice shelves are at the climatic limit of ice shelf viability12 and are therefore expected to respond rapidly to natural climate variability at century to millennial scales8,9,10,11. Here we use records of diatoms, detrital material and geochemical parameters from six marine sediment cores in the vicinity of the Larsen ice shelf to demonstrate that the recent collapse of the Larsen B ice shelf is unprecedented during the Holocene. We infer from our oxygen isotope measurements in planktonic foraminifera that the Larsen B ice shelf has been thinning throughout the Holocene, and we suggest that the recent prolonged period of warming in the Antarctic Peninsula region13,14, in combination with the long-term thinning, has led to collapse of the ice shelf.




            
                
                    

    
        
            
                
                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
        



    

                
                    Figure 1: 
                        Location maps, satellite imagery and ocean profiles.
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Figure 2: 
                        Bottom photographs and core stratigraphy for sea-floor stations within the Larsen B embayment.
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Figure 3: 
                        Microfossil abundance and radioactive 
                        210
                        Pb activity within marine sediment cores from beneath the Larsen ice shelf.
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        Editorial Summary
A long shelf life
In January 2002 part of the Larsen B ice shelf began to collapse and separate from the Antarctic continent: thousands of icebergs were set adrift in the Weddell Sea. In five years the shelf has shrunk by 5,700 km2. That raises the important question of whether such a catastrophic collapse is unusual in climate history, or just par for the course. An examination of data from the only marine sediment cores available from the region indicates that the Larsen B ice shelf has been in existence since the end of the last glacial period 10,000 years ago, and that its recent collapse exceeds the limits of natural variability during the Holocene. This long-term view is critical to evaluating the relative role of natural and human factors in the collapse of the Larsen B system. The cover photo, taken on 23 February 2005 by Dave Tewksbury from R/V Laurence M. Gould, shows a new fjord on the Oscar II coast, created by the collapse.
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