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often placed in the shadows of its traditionally
more expensive gemstone cousin, the ruby. His-
torically, red spinel was visually mistaken for ruby
before being acknowledged as its own mineral
species, the most notable being the Black Prince’s
ruby which adorns the Imperial State Crown on dis-
play in London. In recent years, spinel has seen a sig-
nificant rise in popularity and is recognized as one of
three birthstones for August. Spinel’s appeal may be
due in part to its range of colors, from red to pink,
purple, blue, gray, and orange (figures 1 and 2.).
Spinel is an isometric mineral that often forms as
a result of contact metamorphism, finding its home
in magnesium-rich dolomite marbles, as is the case
with spinel from Myanmar and Pakistan. Other no-
table spinel sources are Sri Lanka, Tanzania, and
Tajikistan.

Spinel has long been an underappreciated gem,
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Inclusions found in spinel often reflect the geo-
logic conditions in which they form, with carbonate
inclusions (such as calcite) being quite common, as
well as apatite crystals. Notably, many spinels con-
tain well-formed octahedral negative crystals that are
typically filled with solid minerals, fluids, or a com-
bination of both. Metal sulfides are occasionally pres-
ent, as well as intergrowths of needle- or plate-like
crystals of rutile or sphene that cause asterism.

Treatments for spinel are generally few, with re-
ducing the visibility of fractures by filling them

Figure 1 (above). Spinel is available in a wide range of
colors, as seen in this suite of round gems weighing
1.47-6.70 ct faceted by Bill Vance. Photo by Robert
Weldon/GIA; courtesy of Vance Gems.

Figure 2 (opposite page). This remarkable suite of
spinel gems faceted by Bill Vance shows a wonderful
range of color and transparency. The 232.9 ct rough
mineral specimen gives clues to the crystal’s origin,
with remnants of the marble host rock preserved. The
faceted red spinels range from 2.47 to 5.87 ct. Photo
by Robert Weldon/GIA; courtesy of Vance Gems.
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with a refractive index matching material being one
most likely encountered as a form of clarity en-
hancement. Some spinels are also heat treated to
improve clarity, but those stones are generally un-
common in the trade; they are readily detectable in
a gemological laboratory using photoluminescence
or visible spectroscopy, but the treatment often
leaves little evidence seen in the microscope. Syn-
thetic spinels are commonly encountered, with
flame-fusion material being widely available in a
broad range of colors. More technologically sophis-
ticated materials also exist, such as flux-grown

ADDITIONAL READING

Ahline N., Smith T. (2018) Micro-World: Green crystals in yellow
sapphires. GeJG, Vol. 54, No. 1, pp. 70-71.

Altobelli M., Johnson P., Moe K.S. (2013) Lab Notes: Spinel sub-
mitted as diamond. G&)G, Vol. 49, No. 4, pp. 254-255.

Anjomani N. (2016) Lab Notes: Synthetic sapphire and synthetic
spinel doublets. G&)G, Vol. 52, No. 4, pp. 418-419.

Blauwet D. (2011) Gem News International: Spinel from northern
Vietnam, including a new mine at Lang Chap. G&)G, Vol. 47,
No. 1, pp. 60-61.

Chauvire B., Rondeau B., Fritsch E., Ressigeac P., Devidal J.L.
(2015) Blue spinel from the Luc Yen District of Vietnam. Ge&)G,
Vol. 51, No. 1, pp. 2-17.

Cooper A., Sun Z.Y. (2014) Lab Notes: Spinel inclusion in spinel.
GeJG, Vol. 50, No. 4, pp. 297-299.

Du Toit G. (2012) Lab Notes: Bicolored spinel. Ge2G, Vol. 48, No.
4, p. 304.

Fryer C. (1991) Lab Notes: Cobalt-colored synthetic spinels with
unusual inclusions. Ge)G, Vol. 27, No. 2, pp. 113-114.

(1991) Lab Notes: Spinel with unusual green fluorescence.

Ge)G, Vol. 27, No. 2, pp. 112-113.

(1996) Lab Notes: Imitation spinel, an unusual assemblage.
Ge)G, Vol. 32, No. 4, p. 281.

Giibelin E.J., Koivula J.I. (1986) Photoatlas of Inclusions in Gem-
stones. ABC Edition, Zurich.

(2005) Photoatlas of Inclusions in Gemstones, Volume 2.
Opinio Verlag, Basel, Switzerland.

Hain M., Sun Z.Y. (2019) Gem News International: Blue gahnite
from Nigeria. GeJG, Vol. 55, No. 3, pp. 434-436.

Hughes E.B. (2018) Micro-World: Star spinel with four and six rays.
Ge)G, Vol. 54, No. 2, p. 230.

(2020) Micro-World: Actinolite in spinel. Ge)G, Vol. 56,
No. 1, p. 140.

Hughes R.W. (2020) Micro-World: Fluorophlogopite in Burmese
spinel. G&)G, Vol. 56, No. 2, pp. 293-294.

(2020) Gem News International: Oiled spinel. GedG, Vol.
56, No. 3, pp. 443-444.

Huong L.T.T., Hager T., Hofmeister W., Hauzenberger C., Schwarz
D., Long P.V,, Wehrmeister U., Khoi N.N., Nhung N.T. (2012)
Gemstones from Vietnam: An update. GeJG, Vol. 48, No. 3,
pp. 158-176.

Inns A. (2010) Lab Notes: Synthetic spinel and synthetic ruby dou-
blet. GevG, Vol. 46, No. 4, p. 307.

Johnson M.L. (1995) Lab Notes: Spinel, natural with a dendritic
inclusion. G&)G, Vol. 31, No. 1, p. 58.

(1995) Lab Notes: Spinel, with hégbomite(?) inclusions.
Ge)G, Vol. 31, No. 4, p. 272.

Johnson M.L., Koivula J.I, Eds. (1996) Gem News: Another tan-

48 SPINEL INCLUSIONS CHART

spinel. However, those examples are generally avail-
able only in red or blue gems or crystals and are rel-
atively scarce.

This latest installment in the Ge)G chart series
showcases a wide range of inclusions that a gemolo-
gist might encounter in spinel. Unlike previous
charts, however, the authors also chose to highlight
a few examples of spinel as an inclusion in other gem
materials. Though far from comprehensive, the se-
lected images will hopefully provide the reader with
a good representation of the micro-features found in
spinel.
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To purchase a laminated wall chart featuring superbly

detailed photomicrographs of internal features
observed in natural, treated, and synthetic spinel, go to
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