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ABSTRACT

A total of 173 gemstones associated with corundum from Ilakaka consist of
spinel (37), chrysoberyl (38), topaz (50), zircon (29), tourmaline (14) and quartz (5).
The gemmological properties of these gemstones were studied using basic
gemmological instruments, while advanced analytical techniques, including UV-Vis-
NIR, EPMA-WDS, PIXE, and Raman spectroscopy, were used to study absorption
spectra, chemical compositions, and mineral inclusions. Gemmological properties
(including SG, RI, birefringence and fluorescence) of each gemstones are in the range

of natural gemstones.

Spinel have colour range from red, purple, reddish purple, bluish purple,
purple red to violet. Most absorption spectra revealed absorption band of Cr’* and
Fe*" related to high contents of Cr and Fe. The absorption spectra of blue spinel
revealed high Fe** peak and low Ccr2+peak. Mineral inclusions found in spinel are

rutile, apatite, graphite, octahedral crystal and stringers of minute octahedral crystals.

Chrysoberyl are yellowish green, greenish yellow, yellow-green, and yellow.

Absorption spectra show absorption bands of Fe* related to high Fe content. Some



vi

sample also reveal absorption bands of Cr’*. In Cat’s eye, Ti contents are high.

Mineral inclusion found in some chrysoberyl samples are quartz.

Tourmaline samples have colour range from red, orangy red, pink to yellowish
orange. Red or pink tourmaline show distinct Mn®* peak and low Fe** peak, and H,O-
vibration peak. Chemical analysis of pink tourmaline revealed high Na contents, and
may be classified as rubellite. For yellowish orange tourmaline, the absorption spectra
show Fe**-Ti*" charge transfer peak, related to the equally high Fe and Ti contents.
Chemical analysis of this yellowish orange tourmaline revealed that Ca contents are
higher than Na contents, and may be classified as uvite. Mineral inclusion found in

the tourmaline is pink and rod-like crystal of tourmaline (?).

Topaz samples are colourless and greenish blue. Their absorption spectra show
OH" peak. Fluorine contents are high. Mineral inclusions include ferrocolumbite,

apatite, monazite, colourless crystal, and white crystals.

Zircon samples have colour range from yellow to orangy yellow. Specific
gravity measurement revealed that they are intermediate to high type. Absorption
spectra show U*" and U** peaks. Hf, U, and Y contents are high. Mineral inclusions

are apatite.

Quartz samples are colourless, smoky and pale purple. They are nearly pure
Si0; in composition. Mineral inclusions found in quartz are colourless crystal, brown

and black minerals.

The information obtained from chemical composition and mineral inclusion
studied indicated that spinel contained mineral inclusions related to metamorphic
origin. For this reason, it can be concluded that spinel may be the most closely related
mineral to corundum from Ilakaka in terms of origin. For other gemstones, they are

more likely from different origin from the corundum.
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