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MANTLE CONVECTION: MELTING 

From Hong Kong Geological Survey 
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MELT MIGRATION 

Subduction zones 

Wilson et al, 2014 
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Katz, 2008 

Mid-ocean ridges 2 

Keller et al, 2013 

Fractures/channels/diapirs  3 

¾ Studies only in 2D / simplified 

¾ Mantle convection and melt migration 
studied separately 
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EQUATIONS 

,́  ˅= f(˒ ) KD ~ ˒ 3 



EQUATIONS 

Introduce compaction pressure (Keller at al, 2013): 



EQUATIONS IN ASPECT 



EQUATIONS IN ASPECT 



CHALLENGES 

¾ Time and length scales of melt 
migration are vastly different from 
mantle convection 

¾ Highly non-linear and spatially  
variable material properties 

�¾ Difficult to study in 3D 

�¾ Adaptive mesh refinement 

¾ Link melt generation to processes in the 
deeper mantle (komatiites or other 
melts originating in greater depths) 

�¾ Compressibility 

 

 


