Geophysical Research Abstracts,

Vol. 10, EGU2008-A-11033, 2008

SRef-ID: 1607-7962/gra/EGU2008-A-11033 ‘*
EGU General Assembly 2008 G

© Author(s) 2008

Fluids release mechanisms, vein formation, and
earthquake localization in subduction zones: a dynamic
numerical modeling study

R. Bousquet (1), H. Wichura (1), C. de Capitani (2), R. Oberhénsli (1)

(1) Institut fir Geowissenschaften, Universitat Potsdam, Germany, (2)
Mineralogisch-petrologisches Institut, Universitat Basel, Switzerland

Considering the localization of seismogenic zones during subduction processes, two
factors are generally accepted for their determination: temperature and fluid pressure.
Beneath large sedimentary accretion wedges the transition to aseismic stable sliding is
temperature controlled. In this case the maximum temperature for seismic behavior in
subducted crustal rocks is limited by350°C. In addition, great earthquake ruptures
initiated at less than this temperature may propagate with decreasing slip to where the
temperature is-450°C.

Although, links between seismic activity and release of fluids in the subduction zone
remain poorly understood, fluid pressure can strongly influence the mechanical be-
havior of rocks; such fluid may origin from in situ dehydration or may be derived
externally. Experiments, conducted in numerous systems, have shown that rocks un-
dergo sudden weakening and embrittlement (a change from ductile to brittle behavior)
during their dehydration. In addition, conditions that support decreased rock perme-
ability, will contribute to an increase of fluid pressure. In the presence of an externally
derived fluid, embrittlement is independent of whether the same rock exhibits stable
or unstable state of sliding.

Abundance of synmetamorphic segregations in a varity of exhumed metamorphic
rocks testifies to the importance of fluid-rock interactions at all depths. These segrega-
tions are created throughout the different stages of the tectono-metamorphic evolution.



In subduction zones dehydration reactions during metamorphism represent a substan-
tial source of fluid. We investigated the parameters that control fluids production and
vein formation in the forearc wedge and in the slab by employing thermodynamic
modeling. Our study confirms the hypothesis that the fluids involved in vein forma-
tion originate from the local rocks itself. No external fluids are involved. The quantity

of released fluids is controlled by the thermal structure of the subduction as well as by
the chemistry of the sediments involved in the wedge.

We also show as already proposed by Delany & Helgeson (1978), that volume
changes, which are accompanied by dehydration reactions during subduction con-
tribute significantly to earthquake generation.



