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Temporal change in crustal strength based on the analysis of deformation
microstructures in the lower crustal rocks
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Since the deformation in the lower crust immediately below a seismogenic
fault can accumulate the stress on the fault, understanding the dominant deformation mechanism and
the formation of ductile shear zones in the lower crust is crucial to reveal the occurrence of
intraplate earthquakes. Based on the petrological and microstructural analyses for deformed rocks
developed in Lofoten and Vesteralen, northern Norway, we revealed that dynamic fracturing is a
dominant grain-size reduction mechanism and subsequent grain-size-sensitive creep (e.g.,
grain-boundary sliding) is a dominant deformation mechanism at high temperatures. Fracturing
facilitates fluid flow due to the increased dilatancy and connectivity of pore spaces. An influx of
fluid enhances hydration reactions, which form small, strain-free recrystallized grain. This process
would promote grain-size-sensitive creep in the narrow zones, and result in the development of
ductile shear zones in the lower crust.
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