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            Abstract
The disastrous Sumatra–Andaman earthquake of 26 December 2004 was one of the largest ever recorded. The damage potential of such earthquakes depends on the extent and magnitude of fault slip. The first reliable moment magnitude estimate1 of 9.0 was obtained several hours after the Sumatra–Andaman earthquake, but more recent, longer-period, normal-mode analyses have indicated that it had a moment magnitude of 9.3, about 2.5 times larger2. Here we introduce a method for directly imaging earthquake rupture that uses the first-arriving compressional wave and is potentially able to produce detailed images within 30 min of rupture initiation. We used the Hi-Net seismic array in Japan as an antenna to map the progression of slip by monitoring the direction of high-frequency radiation. We find that the rupture spread over the entire 1,300-km-long aftershock zone by propagating northward at roughly 2.8 km s-1 for approximately 8 minutes. Comparisons with the aftershock areas of other great earthquakes indicate that the Sumatra–Andaman earthquake did indeed have a moment magnitude of ∼9.3. Its rupture, in both duration and extent, is the longest ever recorded.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        Earthquake and station distribution.
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Figure 2: 
                        Rupture progression.
                      [image: ]


Figure 3: 
                        Rupture speed and energy release.
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Figure 4: 
                        Cumulative radiated energy.
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Figure 5: 
                        Comparison of aftershock zones of great earthquakes.
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Distant signals from Sumatra
Two studies published this week view the earthquake that caused the devastating Indian Ocean tsunami of last December from a distance. Data from Japan's Hi-Net seismic array show that the rupture propagated in one direction, taking 8 minutes to travel 1,300 km north at 2.8 km per second. The calculations are based on the first seismic waves to reach the array; this monitoring system could in future be used to profile large earthquakes within minutes of their occurrence. Data from the German Regional Seismic Network, 9,000 km from the event, suggest that the rupture propagated at between 2.4 and 2.8 km per second initially, before slowing as it turned north.
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