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❑ Lubrication Mechanics
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❑ Down-going motion 
of the subducting plate 
produces a flow induced 
dynamic pressure (PDy) within
the wedge. The PDy interacts with
overburden pressure (POb)acting on the
Wedge–Overriding plate interface.



Analytical Solution of Lubrication Theory
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CFD Simulations applying Lubrication Dynamics

Modified after Maiti and Mandal, 2020

Dynamic pressure in 
subduction wedges 
remains in 
equilibrium  with the 
overriding plate load; 
its drop causes
the overriding plate 
to collapse. Such a 
collapse forces the 
deep crustal materials 
to extrude in the form 
of channels.



Implication to Himalaya

Modified after Maiti et al, 2020



1. The Lubrication theory has been applied in understanding exhumation mechanism of high pressure rocks
in subduction wedges.

2. Dynamic pressure in subduction wedges remains in equilibrium  with the overriding plate load; its drop causes
the overriding plate to collapse. Such a collapse forces the deep crustal materials to extrude in the form of channels.

3. Decrease in subduction velocity, wedge viscosity or increase in density contrast between wedge and the overriding plate
promote the collapse process.

4. Supports the geological interpretation of a two-stage tectonic evolution in the Tibetan plateau: Stage I (contractional 
tectonics) and Stage II (extensional tectonics). 

5. The stage I to II switch occurred at ~22 Ma when the convergence  rate reduced to ~5 cm/yr. At this stage, the Himalaya
wedge started to accommodate crustal  shortening, and the Himalaya started to gain elevation with the initiation of the
Main Central Thrust. 

6. The collapse of the overriding Tibetan plate due to reduction in convergence velocity is the key driving mechanism for 
extrusion-channel formation in the Himalayan wedge at the beginning of stage II at ~22 Ma and N-S to E-W  extension.

Conclusions
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Further information can be found in published version of this contribution.

https://doi.org/10.1016/j.pepi.2019.106346
https://doi.org/10.1016/j.tecto.2020.228335

