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The growth of a reaction rim 
separating the reactants provides a 
relatively simple case of a transport-
controlled reaction. Assuming local 
chemical equilibrium on both sides 
of the reaction rim, growth rates are 
controlled by the diffusivity of at least 
one component and the chemical po-
tential gradient in which it migrates. In 
isostatic situations chemical potential 
gradients between the rim-reactant-
interfaces are uniform along the rim 
and are functions of P and T. Under 
non-isostatic stress, however, The po-
tential gradients are overprinted by an 
additional, anisotropic strain energy 
field that depends on the mechanic 
properties of the respective phases.

Non-isostatic stress can be im-
posed from external tectonic forces. 
It can also be generated by the rim-
forming reactions themselves due to 
local volume changes. In petrologic 
experiments elastic strain in quartz 
was observed at quartz-wollastonite 
interfaces generated by the reac-
tion calcite + quartz = wollastonite 

+ CO
2
 under dry conditions (Milke 

and Wirth, 2003). Similarly strained 
quartz was observed at quartz-or-
thopyroxene interfaces after rim 
growth by the reaction olivine + 
quartz = orthopyroxene under dry 
conditions. In contrast, in the pres-
ence of an aqueous fluid the same 
rim growth reaction generates elastic 
strain in olivine at the orthopyroxene-
olivine interfaces (Abart et al, 2004). 
In the presence of a grain boundary 
fluid pressure solution may dissipate 
local stress concentrations. For fluid-
absent solid-solid reactions, however, 
this is not possible. 

We designed experiments to study 
the effect of non-isostatic stress on 
diffusion-controlled rim growth using 
a Griggs-type deformation apparatus. 
Experiments will be performed for the 
reactions olivine + quartz = orthopy-
roxene and (iron-free) forsterite + 
quartz = enstatite in the elastic regime. 
Using the known elastic properties of 
these phases elastic strain energy 
calculations indicate that measurable 

anisotropy in the chemical potential 
gradients may be induced under 
reasonable experimental conditions. 
Preliminary experiments under devia-
toric stress indeed show that orthopy-
roxene reaction rims around olivine 
grains may grow anisotropically with 
the fastest growth rates in the direc-
tion of maximum stress.
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