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Dolomite, CaMg(CO3)2, is an economically important mineral, being of particular
significance in petroleum geology. Carbonate rocks have long been a focus of investigation
because these rocks contain an estimated 60 percent of the world's recoverable petroleum,
and include most of the world's largest reservoirs. Correct phase identification in carbonates
has concerned sedimentologists and petroleum geologists for decades.
A new type of solid solution in the calcite (CaCOa) - magnesite (MgCOs) system has been
identified at Curtin University by Rietveld XRD and neutron diffraction data analysis in a
sample from late Pleistocene reefs in the northern Perth Basin. It is known that the structure of

calcite (space group R3C) will be transformed to dolomite (R3), which has an ordered
distribution of Ca and Mg in the structure, if 50% of its Ca atoms are substituted by Mg in
terms of the Ca-Mg atomic ratio. However, the upper limit of Mg substitution for Ca in calcite
under sedimentary-geological conditions without there being a change in structure to dolomite
is still unknown.
Two carbonates examined at Curtin showed Mg substitution for Ca in calcite under coral reef
sedimentary conditions of 18.1% and 37.7%, whereas Bragg peak shifts for a 'dolomite' line
for these samples were interpreted by geologists as indicative of dolomite with a certain
extent of order-disorder distribution between Ca and Mg atoms. The observations have
provided an opportunity to re-examine the origins of dolomite and aspects of dolomitization
in a coral reef environment in the Quaternary.
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