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            Abstract
The determination of melt distribution in the crust and the nature of the crustâ€“mantle boundary (the â€˜Mohoâ€™) is fundamental to the understanding of crustal accretion processes at oceanic spreading centres. Upper-crustal magma chambers have been imaged beneath fast- and intermediate-spreading centres1,2,3,4 but it has been difficult to image structures beneath these magma sills. Using three-dimensional seismic reflection images, here we report the presence of Moho reflections beneath a crustal magma chamber at the 9Â°â€‰03â€²â€‰N overlapping spreading centre, East Pacific Rise. Our observations highlight the formation of the Moho at zero-aged crust. Over a distance of less than 7â€‰km along the ridge crest, a rapid increase in two-way travel time of seismic waves between the magma chamber and Moho reflections is observed, which we suggest is due to a melt anomaly in the lower crust. The amplitude versus offset variation of reflections from the magma chamber shows a coincident region of higher melt fraction overlying this anomalous region, supporting the conclusion of additional melt at depth.
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                    Figure 1: 
                        Three-dimensional seismic survey area and images of melt sills.
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Figure 2: 
                        Three-dimensional view of reflection images of the Moho and melt sill.
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Figure 3: 
                        Two-way reflection times of Moho and amplitude versus offset for melt sill.
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Supplementary Figure 1 
Two-dimensional seismic sections through the 3D cube. Seismic sections along cross-line distance of 2.25 km (a) and in-line distance of 14.55 km (b). Moho reflections are clearly observed beneath the western limb of the OSC, beneath the OSC basin and beneath the AMC. On the eastern limb a continuous AMC reflection is observed at about 4500 ms two-way travel time (b). The two-way travel time between the AMC reflection and the Moho reflection increases from 1.30 sec in the south to 2.0 sec in the north. (PDF 1823 kb)


Supplementary Figure 2 
Three-dimensional view of reflection images of Moho and melt sill. (a) Colour version of Figure 2 without any interpretation and (b) black and white version of Figure 2 without any interpretation. See Figure caption of Figure 2 for detailed description. (PDF 3060 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Singh, S., Harding, A., Kent, G. et al. Seismic reflection images of the Moho underlying melt sills at the East Pacific Rise.
                    Nature 442, 287â€“290 (2006). https://doi.org/10.1038/nature04939
Download citation
	Received: 15 February 2006

	Accepted: 24 May 2006

	Issue Date: 20 July 2006

	DOI: https://doi.org/10.1038/nature04939


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Seismic phases from the Moho and its implication on the ultraslow spreading ridge
                                    
                                

                            
                                
                                    	Jiazheng Zhang
	Minghui Zhao
	Aiguo Ruan


                                
                                Acta Oceanologica Sinica (2013)

                            
	
                            
                                
                                    
                                        Shallow axial magma chamber at the slow-spreading Erta Ale Ridge
                                    
                                

                            
                                
                                    	Carolina Pagli
	Tim J. Wright
	Atalay Ayele


                                
                                Nature Geoscience (2012)

                            
	
                            
                                
                                    
                                        Seismic reflection images of a near-axis melt sill within the lower crust at the Juan de Fuca ridge
                                    
                                

                            
                                
                                    	J. Pablo Canales
	Mladen R. NedimoviÄ‡
	Robert S. Detrick


                                
                                Nature (2009)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        Editorial Summary
Moho working
The research vessel RV Maurice Ewing was recently 'retired' (http://tinyurl.com/ejjz3), but data from an earlier voyage have been used to prepare remarkable seismic reflection images of the Mohorovicic discontinuity or Moho, the boundary between the Earth's crust and the mantle. Three-dimensional images from the 9Â° N overlapping spreading centre at the East Pacific Rise, suggest that the Moho is formed just beneath the ridge axis at zero-age. These images throw new light on the evolution of ocean spreading centres and the formation of the lower crust.
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