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Kinetic modelling of mineral dissolution and growth: biomorph
formation, surface morphologies, and bacterial tracers
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Mineral surfaces can be considered fascinating records of geochemical environments. Microscopic
surface features, such as growth spirals, etch pits, macrosteps, twinning, and intergrowths, reveal
the history of their formation and alteration. Nanoparticles and micro-size particles can often have
diverse and rich morphology in some cases resembling living organisms. Bacteria and other
organisms often leave morphological signatures of their presence as etch pits, incrusting
precipitates, stromatolites, or other fossilized forms. In order to understand which structures can
be read as biogenic or abiotic, it is necessary to consider different molecular-scale scenarios
leading to their development.

Kinetic modelling of mineral-water interaction provides important insights into the mechanistic
relationships between mineral structure, water chemical composition, and morphological surface
features. In this talk, | will show mechanisms and pathways for etch pit formation, crystal and
biomorph growth, derived from my kinetic Monte Carlo and Cellular Automata simulations. | will
also discuss bacterial etch pit tracers and their formation mechanisms.
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