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To investigate the role of strong and weak secondary phases on the recrystallized grain size of
quartz, we performed grain size analyses on quenched samples from general shear experiments
on quartz-garnet and quartz-muscovite mixtures. Six general shear experiments were conducted
in the Griggs apparatus; three with mixtures of quartz-garnet (vol.% garnet 5, 15, 30) and three
with mixtures of quartz-muscovite (vol.% muscovite 5, 10, 25). The starting powders for both set of
experiments were synthetic mixtures of quartz-muscovite or quartz-garnet with 0.1 wt.% water
added. The quartz-garnet experiments were conducted at 900°C, a pressure of 1.2 GPa, and a
shear strain rate of ~10-5 s-1, while the quartz-muscovite experiments were conducted at 800°C, a
pressure of 1.5 GPa, and a shear strain rate of ~10-5 s-1. At these deformation conditions quartz is
stronger than muscovite and weaker than garnet. We observed that the bulk strength of the
aggregate decreases with a greater volume percent of muscovite and increases with a greater
volume percent of garnet. Garnet at these conditions does not deform plastically. The presence of
secondary phases within the deforming aggregate causes stress concentrations and partitioning of
strain rate between the different phases relative to the measured bulk stress and strain rate. The
degree of partitioning is primarily related to the rheology and volume percent of the phases. Due
to the piezometric relationship between recrystallized grain size and stress, we can use the quartz
recrystallized grain size to determine the local stress of quartz in the experiments and compare it
to the measured bulk stress. The results from these analyses will provide new insight into the
effect of strain partitioning in general and of strong and weak secondary phases on quartz
rheology.
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