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ABSTRACT: Subduction zone magmatism is predominantly controlled by the release of 

fluids from the subducting slab and the resulting partial melting within the overlying mantle 

wedge. However, there are many examples where neither the position of specific volcanoes 

relative to the subducting slab, nor the geochemical characteristics of the magmatic products, are 

consistent with this scenario. In this presentation, I will demonstrate that the source of such 

volcanoes is commonly driven by a tear in the subducting slab, which inevitably occurs in areas 

where the subduction zone is segmented or strongly contorted. Tear-related magmatism 

commonly gives rise to ultrapotassic lavas enriched in incompatible elements and may also result 

in geochemical anomalies such as copper and gold mineralisation. Two major examples will be 

discussed. In the first example, from the Mediterranean Sea, slab tearing took place in response 

to along-strike variations in the rates of trench retreat. In the second example, from the 

Ecuadorian Andes, the edge of a flat slab segment is responsible for slab contortion, tearing and 

magmatism. 


