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The activity of an ancient biogenic
polysaccharide: A strong growth
inhibitor and morphology moderator
for calcite
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In biomineralization, it is well known that organisms use
organic molecules to design minerals for specific functions,
but can an organic molecule survive deposition, burial and
millions of years of geological processes and still influence
fluid-mineral behavior? We explored growth and dissolution of
calcite during exposure to an acidic polysaccharide (PS) that
was extracted from a 65 million year old chalk sample.

We observed bulk calcite and freshly cleaved {104}
surfaces during exposure to the extracted PS in a pure system
and with seawater cations present. In bulk experiments, the
ancient PS inhibits calcite growth, even at very low
concentrations, namely pg/L, by adsorbing at terrace edges.
Atomic force microscopy images demonstrate high affinity for
step edges, where its presence results in increased step density
and a dramatic change in morphology from ordered
rhombohedral step advance to dendritic clusters (figure). The
adsorption behaviour of the PS was independent of solution
cation composition
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Figure: A {10.4} cleavage surface of calcite before and after
exposure to a solution containing polysaccharide.



