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The transport and storage of water in the mantle significantly affects various material properties of mantle

rocks and thus water plays a key role in a variety of geodynamical processes (tectonics, magmatism etc.)

Geological and seismological observations suggest different inflow mechanisms of water via the

subducting slab like slab bending, thermal cracking and serpentinization (Faccenda et al., 2009;

Korenaga, 2017). 

 

Most of the previous numerical models do not take different dip angles of the subducting slab and

subduction velocities into account, while nature provides two different types of subduction regimes i.e.

shallow and deep subduction (Li et al., 2011). To which extent both parameters influence the inflow and

outflow of water in the mantle still remains unclear. For the investigation of the inflow and outflow of fluids

e.g. water in the mantle, we use high resolution 2D finite element simulations, which allow us to resolve

subducted sediments and crustal layers. For this purpose the finite element code MVEP2 (Kaus, 2010), is

tested against benchmark results (van Keken et al., 2008). In a first step we reproduced the analytical

cornerflow model (Batchelor, 1967) used in the benchmark of van Keken et al.(2008) as well as the steady

state temperature field. 

 

Further steps consist of successively increasing model complexity, such as the incorporation of hydrogen

diffusion, water transport and dehydration reactions. 

 

 

 

References 

 

Batchelor, G. K. An Introduction to Fluid Dynamics. Cambridge University Press, Cambridge, UK (1967) 

 

van Keken, P. E., et al. A community benchmark for subduction zone modeling. Phys. Earth Planet. Int.

171, 187-197 (2008). 

 

Faccenda, M., T.V. Gerya, and L. Burlini. Deep slab hydration induced by bending-related variations in

tectonic pressure. Nat. Geosci. 2, 790-793 (2009). 

 

Korenaga, J. On the extent of mantle hydration caused by plate bending. Earth Planet. Sci. Lett. 457, 1-9

(2017). 

 

Li, Z. H., Xu, Z. Q., and T.V. Gerya. Flat versus steep subduction: Contrasting modes for the formation and

exhumation of high- to ultrahigh-pressure rocks in continental collision zones. Earth Planet. Sci. Lett. 301,

65-77 (2011). 

 

Kaus, B. J. P. Factors that control the angle of shear bands in geodynamic numerical models of brittle

deformation. Tectonophys. 484, 36-47 (2010).

SIT28-P09 Japan Geoscience Union Meeting 2018

©2018. Japan Geoscience Union. All Right Reserved. - SIT28-P09 -



Keywords:

 
Subduction, Volatiles

 

SIT28-P09 Japan Geoscience Union Meeting 2018

©2018. Japan Geoscience Union. All Right Reserved. - SIT28-P09 -


