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Investigation of the Color Origin and Gemological Applications of Kunzite
and Hiddenite (Colored Spodumene) Using Representative Samples from
the Nuristan Mines, Afghanistan

Abstract

Spodumene is one of the most important lithium-bearing minerals and, under specific geological
conditions, occurs as colored gem-quality varieties within granitic pegmatites. Kunzite and hiddenite
represent the pink—violet and green varieties of spodumene, respectively, and are commonly associated
with LCT-type (lithium—cesium—tantalum) pegmatites. Afghanistan, particularly the Nuristan region, is
recognized as one of the notable areas hosting lithium-rich pegmatites and high-quality gem materials.

In this study, the origin of color, gemological characteristics, and jewelry applications of kunzite and
hiddenite are investigated with emphasis on representative samples from the Nuristan mines,
Afghanistan. The results indicate that trace elements such as manganese and chromium, together with
crystallization conditions and post-magmatic processes, play a key role in the development of the
characteristic colors of these gemstones. In addition, favorable transparency, attractive natural color,
and suitability for faceting make Afghan kunzite and hiddenite promising materials for jewelry use. The
findings highlight the gemological significance and economic potential of colored spodumene from the
Nuristan region in the global gemstone market.
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