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Berkhemer	  et	  al	  1975	  

Evidence	  (seismic	  refrac6on)	  
Ø  Thin	  crust	  rela6ve	  to	  normal	  con6nental	  crust	  (26	  –	  14	  

km)	  
Ø  Thinned	  upper	  crust	  (6.1	  km/s)	  everywhere	  
Ø  High	  velocity	  intruded	  lower	  crust	  (>	  7	  km/s)	  
Ø  Low	  velocity	  upper	  mantle	  (7.4	  -‐	  7.5	  km/s)	  
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Conclusion	  
Stretched	  con6nental	  crust	  overlying	  a	  mantle	  up-‐welling	  
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Receiver	  Func6ons	  
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Modeling	  the	  Receiver	  Func6ons	  
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Surface	  Waves	  

Guidarelli	  et	  al	  2011	  
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Upper	  Crust	  
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Modeling	  Surface	  Waves	  
Low	  Vs	  velocity	  upper	  crust	  
around	  recently	  ac6ve	  segments	  



Uppermost	  mantle	  velocity	  study	  (Pn)	  
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GPS	  /	  INSAR	  ver6cal	  rates	  

12s	  surface	  wave	  velocity	  Upper	  mantle	  velocity	  
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GPS	  /	  INSAR	  ver6cal	  rates	  

12s	  surface	  wave	  velocity	  
75	  km	  tomographic	  velocity	  
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Conclusions	  

•  Furthered	  our	  understanding	  of	  lateral	  
varia6on	  of	  crustal	  structure	  in	  Afar	  

•  Recently	  ac6ve	  regions	  show	  low	  Vs	  in	  the	  
upper	  crust	  –	  evidence	  for	  par6al	  melt	  

•  There	  is	  asymmetry	  in	  ri4	  structure	  due	  to	  
migra6on	  of	  the	  ri4	  axis	  eastward	  	  	  

•  Ri4ing	  process	  leaves	  behind	  remnant	  blocks	  
of	  less-‐stretched	  con6nental	  crust	  



Crustal	  shear	  wave	  splikng	  

Keir	  et	  al	  2011	  

•   Magnitude of anisotropy increases   
  into magmatic segments 
 
•   Fast polarization direction generally 
  orthogonal to current extension 
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