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ABSTRACT

A total of 172 rough, untreated gem corundum samples from four deposits in
Madagascar : Diego Suarez, Andilamena, Andranondambo, and Ilakaka, were studied.
Basic gemmological instruments were used to determine their gemmological
properties. Advanced analytical techniques were applied to obtain optical absorption
spectra and chemical composition of gemstones especially Cr, Fe, Ti, V, and Ga

contents, as well as types of mineral inclusions found in these samples.

Diego Suarez samples show characteristics which are typical of sapphires of
basaltic affiliation. Their absorption spectra show prominent Fe’* peaks and distinct
Fe**/Fe** IVCT band. Some samples show core-rim characteristic which is
distinguished feature of Diego Suarez sapphires. Andilamena samples show
characteristics which are typical of rubies of basaltic affiliation. Their absorption
spectra show distinct absorption edge around 340 nm reflecting high Fe contents.
Distinguishable features of Andilamena rubies are their medium to strong
fluorescence under LWUV, and the zircon cluster inclusions. Andranondambo and
Ilakaka samples show characteristics which are typical of sapphires of metamorphic
affiliation. Their absorption spectra show no Fe?*/Fe** IVCT bands. Distinguished

inclusion of Andranondambo sapphires is fibrous sapphirine, while very thick tube-



vi

like inclusions and amphibole in Ilakaka sapphires have not been reported elsewhere

from other metamorphic sapphires.

The advanced analytical techniques most suitable for Madagascar corundum
must be judged on the basis of the specific objectives of the analysis. For routine
laboratory works : identification and certification of the gem corundum, UV/Vis/NIR
spectrophotometry, ED-XRF, and Raman spectroscopy should provide enough
capability to distinguish the stones from different deposits. For research works and in-
depth investigations relating to genesis of the gemstones, EPMA, SEM-EDS, and

PIXE, or some other more advanced and specific techniques may be necessary.
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