







    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 May 2005



                    Albedo of the south pole on Mars determined by topographic forcing of atmosphere dynamics

                    	Anthony Colaprete1, 
	Jeffrey R. Barnes2, 
	Robert M. Haberle1, 
	Jeffery L. Hollingsworth3, 
	Hugh H. Kieffer4 & 
	â€¦
	Timothy N. Titus4Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 435,Â pages 184â€“188 (2005)Cite this article
                    

                    
        
            	
                        746 Accesses

                    
	
                        67 Citations

                    
	
                            3 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The nature of the martian south polar cap has remained enigmatic since the first spacecraft observations1,2,3,4,5,6. In particular, the presence of a perennial carbon dioxide ice cap, the formation of a vast area of black â€˜slab iceâ€™ known as the Cryptic region and the asymmetric springtime retreat of the cap have eluded explanation. Here we present observations and climate modelling that indicate the south pole of Mars is characterized by two distinct regional climates that are the result of dynamical forcing by the largest southern impact basins, Argyre and Hellas. The style of surface frost deposition is controlled by these regional climates. In the cold and stormy conditions that exist poleward of 60Â°â€‰S and extend 180Â° in longitude west from the Mountains of Mitchel (âˆ¼ 30Â°â€‰W), surface frost accumulation is dominated by precipitation. In the opposite hemisphere, the polar atmosphere is relatively warm and clear and frost accumulation is dominated by direct vapour deposition. It is the differences in these deposition styles that determine the cap albedo.
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                    Figure 1: South pole springtime albedo maps from the Viking and Mars Global Surveyor spacecraft.[image: ]


Figure 2: Observations from MGS showing south pole climate asymmetry in grain size and Î´Tsat = Tsat - T.[image: ]


Figure 3: GCM results showing the dependence of the climate asymmetry on mid-latitude topography.[image: ]
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        Editorial Summary
If the cap fits...
Why is the south polar cap of Mars not at the geographic south pole? Since the early observations of Mars in the nineteenth century, the peculiar offset of the martian south polar perennial cap of frozen carbon dioxide, and the existence of a dark â€˜crypticâ€™ region seen in the adjacent hemisphere have puzzled planetary scientists. A combination of observations and climate modelling now suggests that the offset of the cap and creation of the cryptic region are the result of two very distinct climate regimes generated by atmospheric flow interacting with the southernmost extent of the giant volcano Tharsis, and the large impact basins Argyre and Hellas.
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