
Strong Matrix & Weak Blocks
Evolutionary Inversion of Mélange Rheological  

Relationships During Subduction and its Implications for 
Seismogenesis

Alexander P. Clarke, Paola Vannucchi,  
Audrey Ougier-Simonin, Jason Phipps Morgan



 

What’s a Mélange?
•	 Block-in-matrix texture
•	 Significant mixing

Commonly found in subduction 
settings. Exhumed mélanges are 
often used as analogues for 
heterogenous fault zones.
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Upfront Conclusions
•	 Weak blocks & strong matrix

Blocks may evolve to be mechanically weaker than the 
surrounding matrix.

•	 Strength inversion occurs early
Strength inversion occurs at shallow depths within 
Subduction Zone.
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Full Conclusions
•	 Blocks may evolve to be mechanically weaker than the surrounding matrix.

•	 Strength inversion occurs at shallow depths within Subduction Zone.

•	 Subducted material may have undergone strength inversion by the time it 
reaches seismogenic zone.

•	 Strength inversion can influence earthquake generation

•	 Field evidence of past rheological relationships are not indicative of present 
mechanical properties.

•	 Strength inversion has very general implications for how we think about 
block-in-matrix rock units.


