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Mixed-Mode Viscous Flow and Brittle Fracture
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Our results indicate that:

(1) stresses are spatiotemporally heterogeneous in crustal fault zones containing mixtures of competent
and incompetent minerals;

(2) heterogeneous deformation mechanisms, including frictional sliding, pressure solution,
intracrystalline plasticity, and mixed-mode fracturing accommodate slip in shallow crustal fault
Zones;

(3) brittle fractures play a pivotal role in fault zone deformation by providing fluid pathways that
promote fluid-enhanced recovery and dynamic recrystallisation in the deforming calcite at
remarkably low temperatures (~¥60-140°C).

Together, field geology, microscopy, and clumped isotope geothermometry provide a powerful method
for constraining the multiscale slip behavior of large-displacement fault zones.
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