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Introduction Mechanical Data

Magnesite is a carbonate mineral formed by alteration of
olivine-rich peridotites in subducting slabs. Results of low
pressure experiments performed on coarse-grained (d~100 um)
magnesite indicate that magnesite is significantly weaker than
olivine at all P-T conditions of a subducting slab (Holyoke et al.
2014). However, these experiments did not determine the grain coarse
size sensitivity of the strength of magnesite, which could affect
the strength contrast between magnesite and olivine. In order
to determine the grain size sensitivity of the strength of
magnesite deforming at low temperatures, we performed two
experiments on stacked cylinders of coarse (d~100 pum), fine
medium (d~20 um) and fine-grained (d~1 um) magnesite. magnesite

Experimental Methods T ——

We performed two experiments at 500°C on stacked cylinders of Al, O,
magnesite aggregates with different grain sizes (1 vs. 100 um
and 1 vs. 20 um). Stacked samples with a different property
allows direct comparison of the strain rates of each cylinder
during the experiment. The weaker sample will have a faster
strain rate than the stronger sample, assuming uniform stress in
the load column.
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X-radiographs of the samples are collected every 600 seconds. The light grey areas are the material in the
load column, while the very dark zones are the WC anvils and Re foil used to mark the ends of samples. The
coarse magnesite deformed significantly (15%) more than the fine magnesite (X-radiographs of assembly
before (A) and after (B/C) deformation, ~35% total strain. Image C collected after removing WC anvils).
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grain size starting material (d ~ 20 um not pictured) was made
by performing a 24 hour hydrostatic experiment in the Griggs
apparatus at 850°C.

Pressure (GPa) different result.



	Grain Size Dependence for Deformation of Natural Magnesites

