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            Abstract
Two of the long-standing relationships of statistical seismology are power laws: the Gutenberg–Richter relation1 describing the earthquake frequency–magnitude distribution, and the Omori–Utsu law2 characterizing the temporal decay of aftershock rate following a main shock. Recently, the effect of stress on the slope (the b value) of the earthquake frequency–magnitude distribution was determined3 by investigations of the faulting-style dependence of the b value. In a similar manner, we study here aftershock sequences according to the faulting style of their main shocks. We show that the time delay before the onset of the power-law aftershock decay rate (the c value) is on average shorter for thrust main shocks than for normal fault earthquakes, taking intermediate values for strike-slip events. These similar dependences on the faulting style indicate that both of the fundamental power laws are governed by the state of stress. Focal mechanisms are known for only 2 per cent of aftershocks. Therefore, c and b values are independent estimates and can be used as new tools to infer the stress field, which remains difficult to measure directly.




            
                
                    

    
        
            
                
                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: 
                        Influence of faulting style on the time delay before the onset of the power-law aftershock decay rate in southern California.
                      


Figure 2: 
                        Influence of faulting style on the time delay before the onset of the power-law aftershock decay rate in Japan.
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        Editorial Summary
The laws of seismology
Clément Narteau and colleagues describe aftershock sequences according to the faulting style of their main shocks and show that the time delay before the onset of a power-law aftershock decay is on average shorter for main shocks with a thrust mechanism than for those associated normal faulting earthquakes (taking intermediate values for strike-slip events). This is a similar dependency on faulting style as previously found for the Gutenberg–Richter relationship, describing the earthquake magnitude–frequency distribution, which indicates that both of these fundamental power laws are governed by the state of stress.
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