


East African Rift System 

×  Complex and diverse 
lithospheric structure and 
history 

×  Varying degrees of volcanic 
and seismic activity 

×  Broad range of extension and 
rifting styles 
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Models of Pre-Existing 
Structures Controlling Rifts 
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Models of Pre-Existing 
Structures Controlling Rifts 

Sokoutis et al., 2007 



Crustal Thickness Across the 
East African Plateau 

×  Numerous geophysical studies 
have found only limited 
variability in crustal thickness 
between Archean and Proterozoic 
terrains 

×  First-order control of rift 
formation can be more likely 
attributed to lithospheric mantle 
structure, than to crustal 
thickness. 

×  However, small-scale variability 
in crustal thickness within a given 
terrain may still influence rift 
development on a local scale.  
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Reactivation of Shear Zones in 
the Ubendian Belt 

Delvaux et al. 2012 

Morley 2010 



Lithospheric Strength 

×  Effective elastic thickness, 
as a proxy for lithospheric 
strength, shows a high 
degree of correlation with 
rift development. 

×  Notable areas with lesser 
correlation 
×  Kenya Rift 
×  Tanzanian Divergence 

Zone 

Pérez-Gussinyé et al. 2009 



Lithospheric Controls on the 
Western Rift Branch 
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Lithospheric Properties of the 
Tanzanian Divergence Zone 

Pérez-Gussinyé et al. 2009 
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The Role of Magmatism in Rift 
Initiation 

×  Voluminous volcanism, 
but limited seismicity in 
the Eastern Rift Branch. 

×  Limit volcanism, but 
greater seismicity in the 
Western Rift Branch. 
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The Role of Magmatism in 
Rift Initiation 

×  The limited magmatism 
associated with the Western Rift 
Branch is isolated to transfer 
regions between rift segments.  

×  In oceanic spreading centers, 
magmatic activity is more 
prevalent towards the center of 
rift segments. 

×  This may indicate an important 
difference in the role of 
magmatism in early and late-
stage rifting. 
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Summary 
×  Spatial correlation between pre-existing structures and rift formation. 

×  Models predict a wide variety of rifting styles influenced by pre-existing 
zones of weakness. 

×  Numerous lithospheric structures proposed to as controls on rifting 

×  Outstanding questions  
×  Which lithospheric structures have the greatest first-order influence on 

rift formation?  Which features exert only second-order effects? 
×  Why do rifts not always form where lithospheric strength appears to be 

minimal? 
×  What is the relative importance of magmatic activity versus pre-existing 

structures? 
×  How do pre-existing structures impact rifting styles?  Short vs. long 

border faults?  Narrow versus diffuse rift patterns?   


