







    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



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 13 February 2003



                    A discontinuity in mantle composition beneath the southwest Indian ridge

                    	Christine M. Meyzen1,2 nAff4, 
	Michael J. Toplis1, 
	Eric Humler2 nAff4, 
	John N. Ludden1 & 
	…
	Catherine Mével2 nAff4 

Show authors

                    

                    
                        
    Nature

                        volume 421, pages 731–733 (2003)Cite this article
                    

                    
        
            	
                        873 Accesses

                    
	
                        91 Citations

                    
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The composition of mid-ocean-ridge basalt is known to correlate with attributes such as ridge topography1,2 and seismic velocity in the underlying mantle3, and these correlations have been interpreted to reflect variations in the average extent and mean pressures of melting during mantle upwelling. In this respect, the eastern extremity of the southwest Indian ridge is of special interest, as its mean depth of 4.7 km (ref. 4), high upper-mantle seismic wave velocities5 and thin oceanic crust of 4–5 km (ref. 6) suggest the presence of unusually cold mantle beneath the region. Here we show that basaltic glasses dredged in this zone, when compared to other sections of the global mid-ocean-ridge system, have higher Na8.0, Sr and Al2O3 compositions, very low CaO/Al2O3 ratios relative to TiO2 and depleted heavy rare-earth element distributions. This signature cannot simply be ascribed to low-degree melting of a typical mid-ocean-ridge source mantle, as different geochemical indicators of the extent of melting1 are mutually inconsistent. Instead, we propose that the mantle beneath ∼1,000 km of the southwest Indian ridge axis has a complex history involving extensive earlier melting events and interaction with partial melts of a more fertile source.
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                    Figure 1: Topographic map of the southwest Indian ridge (SWIR), showing sample locations used in this study (circles). 


Figure 2: Characteristics of the major-element chemistry of SWIR lavas compared to those from other mid-ocean ridges.


Figure 3: Variations of major- and trace-element chemistry of SWIR lavas compared to those from other mid-ocean ridges.


Figure 4: Rare-earth element systematics of glasses from zones B and A.
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