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Minerals such as zircon (ZrSiO<sub>4</sub>) and baddeleyite (natural zirconia, ZrO<sub>2</sub>) are con-
sidered to be ideal materials for the geothermal and geochronology characterization of mineral deposits. For
geochronology applications these two minerals are considered to be stable and undergo little or no physical
or chemical alteration (closed systems) before or after the geological emplacement process. However, natural
zirconia is a mineral which undergoes a martensitic phase transformation from cubic (2750°C) through tetrag-
onal to monoclinic at about 1100°C. The material undergoes a volume change (5%) and strain energy ("8%)
during the tetragonal-monoclinic transformation which would be expected to have major influence on the
material during the geological emplacement process. It is therefore important to apply a detailed microstruc-
tural analysis for natural zirconia which could possibly provide information on the nature of primary and
secondary mineral inclusions as well as secondary physical alteration mechanisms for the material.

Baddeleyite (zirconia) xenocrysts from the Phalaborwa complex (South Africa), which has a geological age of
2060 plusmn;1 Ma, were used in this work to determine the nature of inclusions and defects in the material
using a number of microanalytical techniques. These techniques include scanning (SEM) and transmission
electron (TEM) microscopy supported by energy dispersive spectroscopy (EDS) and electron backscattered
diffraction (EBSD).

Microanalysis results have shown the presence of monoclinic {001} and {011} twin bands in the material which
could be a result of transformation or deformation processes. Secondary mineral inclusions observed in cracks
(due to transformation stress) formed in the single crystalline material during emplacement will be shown
to be related to the original mineral content of the magma. Lastly, a detailed report on the observation of
extended defects such as loops and platelets will be reported. It will therefore be concluded that severe physical
alteration for baddeleyite does in fact take place.
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