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Around the turn of the century, it was recognized that isotopes of the heavy elements can display
significant fractionations in igneous rocks. Measurable isotope fractionations are produced by both
equilibrium and kinetic processes. Both mechanisms must therefore be considered to gain robust
insights into planetary processes. In this talk, I will demonstrate that olivine and metal in pallasite
meteorites are not in isotopic equilibrium. This precludes their origin as core-mantle boundary
materials. Then, I will argue that lunar basalts record partial melts of unequilibrated mantle
assemblages. Together, these two case studies suggest that equilibrium may be the exception rather
than the norm for planetary samples. Stable isotopes provide a powerful tool for interpreting
disequilibrium signatures and illuminating the petrogenesis of these rocks.

The silver lining of disequilibrium: Iron isotope perspectives on planetary petrology


