







    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: 12 January 2011



                    Reliability of flipper-banded penguins as indicators of climate change

                    	Claire Saraux1,2,3,4, 
	Céline Le Bohec1,2,3, 
	Joël M. Durant3, 
	Vincent A. Viblanc1,2, 
	Michel Gauthier-Clerc5, 
	David Beaune1,2, 
	Young-Hyang Park6, 
	Nigel G. Yoccoz7, 
	Nils C. Stenseth3,8 & 
	…
	Yvon Le Maho1,2 

Show authors

                    

                    
                        
    Nature

                        volume 469, pages 203–206 (2011)Cite this article
                    

                    
        
            	
                        5604 Accesses

                    
	
                        148 Citations

                    
	
                            107 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Behavioural ecology
	Biooceanography
	Population dynamics


    


                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    A Corrigendum to this article was published on 09 March 2011

                
            
        

    

    
    

                
            


        
            Abstract
In 2007, the Intergovernmental Panel on Climate Change highlighted an urgent need to assess the responses of marine ecosystems to climate change1. Because they lie in a high-latitude region, the Southern Ocean ecosystems are expected to be strongly affected by global warming. Using top predators of this highly productive ocean2 (such as penguins) as integrative indicators may help us assess the impacts of climate change on marine ecosystems3,4. Yet most available information on penguin population dynamics is based on the controversial use of flipper banding. Although some reports have found the effects of flipper bands to be deleterious5,6,7,8, some short-term (one-year) studies have concluded otherwise9,10,11, resulting in the continuation of extensive banding schemes and the use of data sets thus collected to predict climate impact on natural populations12,13. Here we show that banding of free-ranging king penguins (Aptenodytes patagonicus) impairs both survival and reproduction, ultimately affecting population growth rate. Over the course of a 10-year longitudinal study, banded birds produced 39% fewer chicks and had a survival rate 16% lower than non-banded birds, demonstrating a massive long-term impact of banding and thus refuting the assumption that birds will ultimately adapt to being banded6,12. Indeed, banded birds still arrived later for breeding at the study site and had longer foraging trips even after 10 years. One of our major findings is that responses of flipper-banded penguins to climate variability (that is, changes in sea surface temperature and in the Southern Oscillation index) differ from those of non-banded birds. We show that only long-term investigations may allow an evaluation of the impact of flipper bands and that every major life-history trait can be affected, calling into question the banding schemes still going on. In addition, our understanding of the effects of climate change on marine ecosystems based on flipper-band data should be reconsidered.
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                    Figure 1: 
                        Survival of banded and non-banded king penguins during the 10-year study period.
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Figure 2: 
                        Simulated population growth rates of banded and non-banded penguins as functions of SST.
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Figure 3: 
                        Potential mechanisms involved in negative impacts of flipper bands on life-history traits and population dynamics in king penguins.
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For decades, the standard practice for studying penguins — well established as bellwethers of climate change — has been to tag the birds with flipper bands. It is a controversial technique, however, with conflicting reports on whether the tags themselves can alter the birds' behaviour. Now, the results of a ten-year study of free-ranging king penguins provide convincing evidence that banding is harmful. Banded birds had a markedly lower survival rate, with every major life-history trait affected, and they were more affected by climate variation than birds without bands. As well as raising doubts over marine ecosystem data based on banding, this work has implications for the ethics of animal tagging.
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