







    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: 31 August 2006



                    Discovery of a magma chamber and faults beneath a Mid-Atlantic Ridge hydrothermal field

                    	Satish C. Singh1, 
	Wayne C. Crawford1, 
	Hélène Carton1, 
	Tim Seher1, 
	Violaine Combier1, 
	Mathilde Cannat1, 
	Juan Pablo Canales2, 
	Doga Düsünür1, 
	Javier Escartin1 & 
	…
	J. Miguel Miranda3 

Show authors

                    

                    
                        
    Nature

                        volume 442, pages 1029–1032 (2006)Cite this article
                    

                    
        
            	
                        2577 Accesses

                    
	
                        226 Citations

                    
	
                            3 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Crust at slow-spreading ridges is formed by a combination of magmatic and tectonic processes, with magmatic accretion possibly involving short-lived crustal magma chambers1. The reflections of seismic waves from crustal magma chambers have been observed beneath intermediate2,3 and fast-spreading centres4,5, but it has been difficult to image such magma chambers beneath slow-spreading centres6,7, owing to rough seafloor topography and associated seafloor scattering7,8. In the absence of any images of magma chambers6 or of subsurface near-axis faults, it has been difficult to characterize the interplay of magmatic and tectonic processes in crustal accretion and hydrothermal circulation at slow-spreading ridges. Here we report the presence of a crustal magma chamber beneath the slow-spreading Lucky Strike segment of the Mid-Atlantic Ridge. The reflection from the top of the magma chamber, centred beneath the Lucky Strike volcano and hydrothermal field, is approximately 3 km beneath the sea floor, 3–4 km wide and extends up to 7 km along-axis. We suggest that this magma chamber provides the heat for the active hydrothermal vent field above it. We also observe axial valley bounding faults that seem to penetrate down to the magma chamber depth as well as a set of inward-dipping faults cutting through the volcanic edifice, suggesting continuous interactions between tectonic and magmatic processes.
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                    Figure 1: 
                        Lucky Strike seismic survey location.
                      


Figure 2: 
                        Seismic reflection images of the AMC and faults.
                      


Figure 3: 
                        Fault and AMC reflector details.
                      


Figure 4: 
                        Three-dimensional schematic view of the AMC and faults.
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Supplementary information

Supplementary Figure 1 
Flattened Seismic reflection images: Seismic sections for lines 8, 20 and 37 flattened using smooth seafloor topography to obtain a more accurate crustal geometry. The AMC reflections are bounded by red circles, layer 2A is indicated by blue squares and the fault reflector ends are indicated by arrows. No vertical exaggeration for a crustal velocity of 5 km/s. (PDF 18920 kb)


Supplementary Figure 2 
Seismic reflection images of the AMC and faults: The same seismic sections as in Figure 2, but without highlights and labels (interpretive curves). The fault reflectors are indicated by arrows at their ends. (PDF 21730 kb)
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        Editorial Summary
A Good Spread
Data from the recent seismic reflection survey over the Lucky Strike volcano and hydrothermal vent field in the Atlantic Ocean made from the French ship RV l'Atalante provide the first clear seismic image of an axial magma chamber beneath a slow spreading ridge. Faults can be seen penetrating down to the chamber, a formation that has never been imaged before. These findings provide an insight into the interaction between the volcanic and tectonic processes that contribute to crust formation at slow spreading ridges. The Lucky Strike volcano is situated at the centre of the Lucky Strike segment of the Mid-Atlantic Ridge, currently spreading at a rate of about 22 mm per year.
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