
Since it was purchased in November 2000 from
Ashton Mining Ltd., the Merlin property has been 100%
owned by Rio Tinto Ltd. and operated by Argyle
Diamonds (Perth, Australia). More than 400,000 carats of
rough diamonds were recovered from the beginning of
trial mining in 1998 until late May 2003, when activities
were discontinued because the deposit did not meet the
scale and revenue parameters required by Rio Tinto.
Argyle estimates that the large crystal can be cut into a
pear-shaped stone of 30–35 ct, plus another four or five
smaller diamonds.

Thomas W. Overton

Update on diamond mining and exploration in the Slave
Province, NWT, and northern Alberta, Canada. This con-
tributor joined a field trip held June 14–21, 2003, in connec-
tion with the 8th International Kimberlite Conference in
Victoria, British Colombia (see Conference Reports below),
and collected information on several Canadian diamond
deposits. The itinerary included properties in several stages
of development, from exploration to full production:
Mountain Lake and Buffalo Hills in Alberta; and Snap Lake,
Diavik, and Ekati in the Northwest Territories (NWT). The
trip leaders were Dr. John Armstrong of the C. S. Lord
Northern Geoscience Centre in Yellowknife, Roy Eccles of
the Alberta Geological Survey in Edmonton, and Dr. Herbert
Helmstaedt of Queen’s University, Kingston, Ontario.
Participants received a publication that contains more infor-
mation on the deposits described below (B. A. Kjarsgaard,
Ed., VIIIth International Kimberlite Conference, Slave
Province and Northern Alberta Field Trip Guidebook, June
2003, Geological Survey of Canada, Ottawa). The informa-
tion provided here updates the comprehensive article in the
Fall 2002 issue of Gems & Gemology (B. A. Kjarsgaard and
A. A. Levinson, “Diamonds in Canada,” pp. 208–238).

DIAMONDS 
Australia’s largest diamond crystal found at Merlin. In
March 2002, a 104.73 ct gem-quality rough diamond (fig-
ure 1) was recovered from the Gareth pipe at the Merlin
project in Australia’s Northern Territory (see Summer
1999 Gem News International, pp. 143–144). This piece of
rough, which was only recently announced to the public,
measures 38.22 ¥ 26.20 ¥ 16.32 mm, and is the largest dia-
mond ever reported from Australia. 

The Merlin project is situated on land owned by the
Garrawa and Gurdanjii clans of Australian aboriginal peo-
ples. As such, these clans have bestowed the name for the
diamond—“Jungiila Bunajina,” which translates to “Star
Meteorite Dreaming Stone.”
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Figure 1. This 104.73 ct diamond, recovered from the
Merlin project in March 2002, is reportedly the largest
ever found in Australia. Courtesy of Argyle Diamonds.
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Ekati. Access to BHP’s Ekati mine is solely by air except
for six to eight weeks during the winter, when an ice road
is maintained over the frozen ground and lakes. About 800
people currently work at the mine. There are at least 168
kimberlites on the property, and exploration is not yet
complete. So far, the exploitable kimberlites include Panda
(now mostly mined out), Koala, Koala North, Misery, Fox,
Sable, Pigeon, and Beartooth. Current diamond production
is about 90% from Koala and 10% from Misery.

Construction and mining at Ekati follow strict envi-
ronmental guidelines. Dams and thermo-siphons (see
Diavik section, below) surround the mine pits, since these
areas were formerly occupied by lakes or embayments.
Twenty-eight lakes have been drained so far, although
most of these have been very small. The mine’s impact on
wildlife (i.e., fish, mammals, and birds) continues to be
closely monitored.

The 3 hectare (ha) Panda pipe was the first to be
exploited (ore grade 1.1 ct/tonne), and is no longer being
mined. The open pit is 1 km across and about 300 m deep.
About 8,000–10,000 tonnes of ore remain in the pit, under
about 3 m of water, and will be recovered at some point in
the future with underground techniques. 

At the Koala pipe (figure 2), the ore grade is 1 ct/tonne
(at $96/ct), with a current size cutoff of 3 mm (that is,
material smaller than 3 mm is not recovered in the mining
process). The top of this deposit is being mined as an open
pit, but plans are to go underground when the 220 m level
is reached (levels are designated relative to sea level). At

the 300 m bench currently being mined, the ore grade was
about 1.5 ct/tonne, and the pipe was about 4.5 ha in size.
Koala North is a small (0.5 ha) pipe between Panda and
Koala that is ready to be mined with underground tech-
niques.

Misery is the southernmost exploited site at Ekati,
about 28 km by road from the main plant and 7 km by air
from the Diavik mine. The road to Misery goes over a nar-
row bridge, so relatively small (70 tonne) trucks must be
used to haul the ore. These deliver 2,000 tonnes/day to the
main plant. Nine diamondiferous bodies (pipes and sills) are
present at Misery. The southernmost body, at 1 ct/tonne, is
not economic. The average grade at Misery is 3–4 ct/tonne,
but the diamonds are only valued at about $35/ct. 

Fox is a large (17 ha) pipe with ore grades of 0.4 ct/tonne,
and total reserves of 6.6 million carats (Mct). It will take
about three years to remove the overburden before extrac-
tion can begin. The expected mining life of the Fox pipe is
about seven years. 

Grease tables are used for recovery at Ekati, since some
of the diamonds are graphite coated and do not fluoresce
sufficiently to X-rays. The feed procedures must be adjusted
for each pipe. About 30,000 tonnes of ore are stockpiled in
towers at the processing plant, so diamond recovery can
continue even when severe weather prevents mining.
Within five years, Ekati should be drawing ore from seven
pipes for processing. Each pipe has a distinct range of sizes
and qualities, which will enable a consistent range of goods. 

Diavik. As with Ekati, access to the Diavik mine is main-
ly by air, with a winter road open for a short season.
Diavik is owned 40% by Aber Diamond Corporation and
60% by Diavik Diamond Mines Inc. (DDMI), which is
wholly owned by Rio Tinto. There are about 500 employ-
ees and contractors on site. The claim area is 146,000 
ha, and is covered by up to 30 m of glacial till. The kim-
berlite pipes are small, averaging 0.9–1.6 ha. There are 
63 known kimberlites on the property, of which 35 
have produced at least one diamond, 26 have under-
gone bulk (or similar) testing, and four are economic:

Editor’s note: Interested contributors should send information
and illustrations to Brendan Laurs at blaurs@gia.edu (e-mail),
760-603-4595 (fax), or GIA, 5345 Armada Drive, Carlsbad,
CA 92008. Original photos will be returned after considera-
tion or publication.
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Figure 2. The Koala kimberlite at Ekati is visible as the dark-colored rock in the center of the open pit. Each bench
is about 30 m high. Photo by Mary L. Johnson, June 2003.
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A154N, A154S, A418, and A21. By 2015, all four pipes
are expected to be in production, and the operation is
expected to have a 20-year life span. Remediation should
be complete by 2025. 

All four of the kimberlites were situated under about
10 m of water, making a dam necessary for open-pit min-
ing. This boundary dam is kept frozen (and structurally
stable) using liquid-CO2 thermo-siphons, which withdraw
heat from the base of the dam. Including its foundations,
the dam is up to 30 m deep. As with Ekati, environmental
protection is critical at Diavik.

Reserves are 22.1 million tonnes (Mt) of ore at approxi-
mately 4 ct/tonne (for a total of 87.3 Mct) from open-pit
mining, and 5.0 Mt of ore at 3.9 ct/tonne (19.5 Mct) from
underground mining, totaling 106.7 Mct. The largest dia-
mond found so far weighed 102.58 ct, but was not gemmy.
The mine cost C$1.3 billion to construct, and operation
costs are C$170 million per year. About 70% of costs are
paid to northern (NWT, Nunavut, or Yukon) suppliers, and
about 40% of the value of mining accrues to governments
as royalties and taxes.

The A154S open pit has reached the 370 m level (figure
3). A154N is being stripped of its overburden (up to 25 m
of till) in preparation for mining. The tops of the kimber-
lites are extensively weathered, and the upper half-meter
is often mixed with till material. 

The processing plant (figure 4) recovers 16,100 carats/day
on average, using X-ray sorting for the final diamond separa-
tion. Grease tables are used to audit diamond recovery.

The first diamonds from Diavik were delivered in
January 2003. Production is divided between the part-

ners in Yellowknife: DDMI’s 60% goes to Rio Tinto
Diamonds NV in Antwerp, while Aber’s 40% goes to
the open market in Toronto, with some committed to
Tiffany & Co. The rough is split into 11 lots by dia-
mond weight. Aber gets four lots, DDMI gets six lots,
and diamonds in the largest-stone lot (10+ ct) are indi-
vidually bid on by both partners. The first production—
42,619 carats averaging $96/ct was brought to market in
April 2003. 

Snap Lake. The main kimberlite body at Snap Lake, on
average, is a 3.7-m-thick dike (figure 5) that dips about 15°
to the east under the surface of the lake, and extends about
3–4 km down dip. Another diamondiferous kimberlite
body (CL-186), which has not been evaluated, is a blind
pipe (i.e., it does not reach the surface). As mining at Snap
Lake will be underground, the site footprint (i.e., the devel-
oped area of the mine site) is projected to be only 550 ha,
compared to 3,500 ha at Ekati and 1,800 ha at Diavik. The
deposit is currently in “maintenance mode,” waiting for
final permitting, which could allow mine development to
start as early as December 2003.

Figure 3. At Diavik’s A154S pit, two orange cranes
pump explosives into the 370-m-level bench. The

dark rock in the foreground is diamondiferous
kimberlite. Photo by Mary L. Johnson.

Figure 4. The high-angle conveyor belts in the top of
this image carry diamond ore to the gravitational sep-
arators at the Diavik processing plant. The ore cannot
be seen because it is covered by a second rubber belt.
Photo by Mary L. Johnson.
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Grades were estimated from 6,000-tonne bulk samples
in two locations, which gave very consistent results.
Approximately 12,000 carats were extracted, valued at
about $90/ct. The largest diamond found so far (though
not gem quality) was about 50 ct. Plans are to remove ore
by the room-and-pillar method and move it via 40-tonne
trucks to an underground primary crusher. The kimberlite
ore grade is 218 ct/100 tonnes, and the mined ore grade
(i.e., containing host rock that must be removed with the
kimberlite) is expected to be 150 ct/100 tonnes. Mining
should produce 3,000 carats/day. Two cross-cut levels
have been started: the 320 m level (120 m below the sur-
face of the lake) in 2000, and the 280 m level in 2001.

Buffalo Hills. The Ashton/Pure Gold/Encana mine camp
is in the middle of a large natural gas field, about 40 km
northwest of the town of Red Earth Creek in north-central
Alberta, and is accessible by dirt roads. So far, 37 kimber-
lites have been discovered in this field, of which 24 are dia-
mondiferous, but the area has not yet proved economic for
diamond mining. The “core area” for prospecting is about
400,000 ha.

Exploration of this deposit has been previously de-
scribed (see, e.g., Summer 1998 Gem News, pp. 134–135).
Individual kimberlites are small (as at Lac de Gras), and
the glaciation history of the region is quite complex, so
heavy-mineral-concentration techniques are useful for
regional exploration but not for finding individual ore bod-
ies. Therefore, much of the exploration has been per-
formed using geophysical techniques. Presently, time-
domain electromagnetic surveying is the geophysical
method in use. 

Four kimberlites are the most promising: K5, K6, K14,
and K252. K5 is a lateral body covering about 40 ha. The K6
kimberlite covers about 15 ha, and is composed of at least
two separate pipes. The best diamond found so far was a
0.76 ct yellow diamond from K6. K252 is adjacent to K6,
and is buried under about 70–80 m of glacial deposits. This
small (2 ha) kimberlite has a grade of 0.55 ct/tonne, with a
0.94 ct diamond being the largest recovered. At K14, fur-
ther to the north, a 500 tonne drill-core sample contained
18 carats (counting microdiamonds; 11.7 carats without).

Mountain Lake. This diamond area is located about 75 km
northeast of Grande Prairie in northwestern Alberta, on
the Peace River drainage. The Mountain Lake ultramafic
bodies were extensively investigated by Monopros (now
De Beers Canada) in the late 1980s. In 2000, they allowed
the mineral permit to expire, and this claim was re-staked
by New Claymore Resources Inc. It is not currently con-
sidered to be economic.

There are two pipes, Mountain Lake North and
Mountain Lake South; they are not typical kimberlite,
and their poor state of preservation makes characteriza-
tion difficult. Although a few minute diamonds were
found here, the indicator-mineral suite is also not typical,

lacking, for instance, chrome spinels with diamond-inclu-
sion compositions and G10 garnets.

Mary L. Johnson
GIA Research, Carlsbad

Profile Cut diamonds. The Profile Cut was first introduced
in October 1961 by Arpad and Peter Nagy of Diamond
Polishing Works, London. It is one of the most unusual
proprietary cuts to be marketed in the past half century.
Recently, this contributor learned that several new shapes
are being produced and the faceting is being done with
new techniques for better consistency (see, e.g., figure 6).

The process for creating the Profile Cut evolved from
Arpad Nagy’s patented method originally developed for
diamond-tipped tools used for dressing industrial grinding
wheels (see E. Bruton, Diamonds, 1st ed., Chilton Book
Co., Radnor, Pennsylvania, 1970). Using flat gem-quality
rough, and sometimes even leftover cleavage fragments, a
series of grooves are cut into the base of the stone, each
with a 41° angle. These grooves are designed to maximize
the surface area of the stone in relation to its weight. The

Figure 5. The diamondiferous kimberlite dike at
Snap Lake averages only a few meters thick. Here,
Dr. Melissa Kirkley, De Beers Canada Exploration,
points out a xenolith in the dike; the upper contact of
the dike with the host rock is at the level of her
head. Photo by Mary L. Johnson.
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depth of the grooves is standardized according to the thick-
ness of the plates. 

The technique for smoothing the grooves was not
revealed in patents of the period. Even the heart-shaped
diamonds produced at the time had fully curved polished
incisions, as opposed to the unpolished faceted grooves in
general current production.

Hearts, squares, and rectangles are produced mostly in
standardized dimensional sizes, utilizing jig-type dops,
while the new contemporary shapes are created using cus-
tom-made dops.

Maha Tannous
GIA Gem Laboratory, Carlsbad

COLORED STONES AND
ORGANIC MATERIALS
An alexandrite-emerald intergrowth. This contributor
recently encountered several stones that were presented as
alexandrite-emerald intergrowths. These cabochons and

polished slabs were translucent to partially transparent,
and ranged from 6 to 25 ct. According to the owner, the
material was found in Russia a few years ago. In daylight,
the stones all appeared a relatively homogeneous bluish
green. In incandescent light, certain areas of each stone
appeared reddish purple, while the remaining portions
stayed bluish green. 

One 12.17 ct triangular cabochon (figure 7) was studied
in more detail. About 80% of the stone exhibited a very
distinct color change, while the remaining 20% was non-
phenomenal bluish green. The refractive index, deter-
mined by the spot method, was ~1.75 for the color-chang-
ing portion and ~1.58 for the nonphenomenal area. The
color-changing portion exhibited a weak-to-moderate red
luminescence to long-wave UV radiation, as well as a faint
yellow emission along the fractures. With short-wave UV
radiation, the red luminescence was rather faint, causing
the yellow emission along the fractures to appear more
distinct. The nonphenomenal portion was inert to both
wavelengths. The yellow fluorescence indicated that a for-
eign substance was present in the fractures.

Reflectance infrared spectroscopy, performed on a
Perkin-Elmer Spectrum BXII FTIR spectrometer, con-
firmed the identity of the color-changing portion as
alexandrite and of the nonphenomenal area as emerald. In
transmission mode, both portions displayed strong absorp-
tion between 3100 and 2800 cm-1, corresponding to the
significant presence of hydrocarbons. This suggested that
the sample had been oiled to enhance its appearance.
Indeed, microscopic observation revealed dendritic pat-
terns with the appearance of dried oil in the numerous
fractures. These findings also explain the yellow lumines-
cence along the fractures of the cabochon; such fluores-
cence is common for oils and resins. The transmission
infrared spectra also showed prominent water-related
absorption features, proving natural origin.

Two other cabochons were intergrowths of alexandrite,
emerald, and phenakite. The phenakite was visible as a
narrow white zone around one edge of each of these sam-
ples, and was identified by infrared spectroscopy in both
transmission and reflectance modes. However, in these

Figure 6. These Profile Cut diamonds (0.03–0.95 ct) repre-
sent one of the most unusual proprietary cuts to be mar-
keted in the past half century. Photo by Maha Tannous.

Figure 7. The alexan-
drite portion of this

12.17 ct intergrowth
with emerald shows a
distinct color change

from daylight (left) to
incandescent light

(right). Photos by T.
Hainschwang.
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samples the color change of the alexandrite was very
weak, and therefore not nearly as attractive as in the sam-
ple described above.

The association of chrysoberyl (BeAl2O4), beryl
(Be3Al2[Si6O18]), and phenakite (Be2SiO4) within emerald
deposits of the Ural Mountains in Russia was mentioned by
A. F. Lashovenkov and V. I. Zhernakov (“An update on the
Ural emerald mines,” Summer 1995 Gems & Gemology,
pp. 106–113). Indeed, intergrowths of alexandrite, emerald,
and sometimes phenakite are occasionally found within or
near desilicated pegmatites, and their relative abundance
may be explained by variations in the temperature and com-
position (particularly in the amount of silica) within the
growth environment (see M. D. Barton, “Phase equilibria
and thermodynamic properties of minerals in the BeO-
Al2O3-SiO2-H2O [BASH] system, with petrologic applica-
tions,” American Mineralogist, Vol. 71, 1986, pp. 227–300).
Such intergrowths have also been produced synthetically by
Russian researchers (see http://library.iem.ac.ru/exper/v6_2/
mineral.html). In nature, however, attractive intergrowths
of these minerals are rare, and it is even more unusual to
find them together in polished stones, since they tend to
break apart during the shaping process.

Thomas Hainschwang (gemlab@adon.li)
Gemlab Gemological Laboratory

Vaduz, Principality of Liechtenstein

Amethyst from Nigeria. Over the past three years, Nigeria
has produced some attractive amethyst (figure 8). This
material was first brought to these contributors’ attention
at the 2002 Tucson gem show by Jack Lowell (Colorado
Gem & Mineral Co., Tempe, Arizona). As of August 2003,
Mr. Lowell had obtained approximately 20 kg of rough. He
estimated that about 1% by weight was facetable; the
remainder will be marketed as crystals for collectors or
polished into carvings and cabochons. So far, stones up to
24.87 ct have been faceted from this production.

According to Charles Dunkwu, a sales manager with

Gos Resources Nigeria, in Lagos, the amethyst was first
mined in April 2000. The deposit is located in the eastern
part of the country, about 40 km south of Jalingo, which is
the capital city of Taraba State. Mining is done by local
people in a communal fashion, using only hand tools.
Digging takes place during the wet season (generally April
to October), since the ground is too hard when it is dry.
Approximately 50 miners are active in an area of about 8
km2, working in shallow pits that typically do not exceed
1.5 m deep. He estimated the monthly production at
120–150 kg of rough, with the largest pieces ranging up to
1.5 kg. Much of the amethyst shows an attractive deep
purple color. 

A parcel of 12 stones, ranging from light to dark purple,
was examined by one of us (JIK) for inclusions (figure 9).
Common were singular to abundant needle-like crystals
that were identified by Raman analysis as hematite. Thin,

Figure 8. The Taraba State in eastern Nigeria is the
source of this amethyst. The crystal is 8.9 cm long,
and the faceted stones range from 2.17 to 16.85 ct.
Photo by Jack Lowell.

Figure 9. The most common inclusions observed in the Nigerian amethyst examined were deep red needles
of hematite (left, magnified 10¥). Thin plates of hematite also were seen occasionally (center, magnified
20¥). The primary fluid inclusion on the right (magnified 15¥) contains liquid and gaseous carbon dioxide,
as shown by cooling and heating experiments. A “tail” of hematite extends from the base of this fluid inclu-
sion. Photomicrographs by John I. Koivula.
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platy inclusions of hematite (also identified by Raman anal-
ysis), sometimes with a skeletal or saw-blade appearance,
were observed in some samples. Primary fluid inclusions
were less common. Cooling and heating experiments on
one such inclusion (figure 9, right) showed that the fluids
have the homogenization temperature of liquid-gaseous car-
bon dioxide (i.e., 31.2°C), indicating that both the liquid and
gas phases are composed of CO2, which was undoubtedly a
fluid carrier of the amethyst’s growth nutrients.

BML
John I. Koivula

GIA Gem Laboratory, Carlsbad

New hiddenite discovery in historic North Carolina loca-
tion. At the August 2003 East Coast Gem, Mineral, and
Fossil Show in Springfield, Massachusetts, Terry Ledford
(Mountain Gems and Minerals, Little Switzerland, North
Carolina) debuted a significant new find of attractive, rela-
tively large crystals of hiddenite from North Carolina. The
crystals were recovered in April and May 2003 from the
Adams Farm near the town of Hiddenite. Previously known
as the Warren Farm, this locality is the original source of
hiddenite, which was discovered in the mid-1870s (J. L.
Smith, “Hiddenite, an emerald-green variety of spo-
dumene,” American Journal of Science, Vol. 21, 1881, pp.
128–130). The property has been worked intermittently. It
was opened to the public on a fee-dig basis from the early to
mid-1970s, and then remained idle. Mr. Ledford and his
partner, W. Renn Adams (the property owner), began
prospecting on the farm in 2001. The men soon found a few
crystals of hiddenite, but it took another two years of dig-
ging before they made the latest, much larger discovery. 

Mr. Ledford told one of us (BML) that the hiddenite
was recovered at approximately 4.5 m depth, in a decom-

posed vein within the weathered metamorphic host rocks.
The associated minerals were amethyst, rutile, monazite,
black tourmaline, and a few small emeralds. He estimated
that during this two-month period they recovered about
1,200 crystals of hiddenite, ranging from a few millimeters
to 9.0 ¥ 1.0 cm in dimension. Their average size was
2.0–2.5 cm long and 0.5–0.6 cm wide. Nearly all the crys-
tals were etched, as is common for hiddenite, and approxi-
mately 5% were facetable. Mr. Ledford and Mr. Adams
have selected approximately 60 pieces that they predict
will cut 1+ ct stones. The largest stone they have faceted
to date weighs 5.58 ct. They loaned this elongated emerald
cut, as well as a 1.16 ct round brilliant and a color-zoned
hiddenite crystal, to GIA for testing (figure 10).

Examination of the two faceted stones by one of us
(EPQ) showed the following properties (information for the
5.58 ct stone is reported before the 1.16 ct sample where
there was a difference): color—weak to moderate yellowish
green and moderate green; pleochroism—weak to moder-
ate, in yellowish green and bluish green; R.I.—1.660–1.676
and 1.661–1.677; birefringence—0.016; S.G.—3.20 and 3.21;
Chelsea filter reaction—pink; fluorescence—inert to both
long- and short-wave UV radiation; and an absorption band
at 440 nm and a line at 670 nm visible with the desk-model
spectroscope. The above observations correlate to the typi-
cal values for hiddenite found in gemological reference
books (see, e.g., R. Webster, Gems, 5th ed., Butterworth-
Heinemann, 1994, pp. 186–188). Microscopic examination
revealed “fingerprints,” straight and angular transparent
growth zoning, faint yellowish green color zoning (in the
5.58 ct stone), cleavage fractures, twin planes, and etch
tubes. The fractures in the 1.16 ct hiddenite displayed evi-
dence of clarity enhancement. 

Energy-dispersive X-ray fluorescence (EDXRF) spec-
troscopy of all three samples showed the expected major

Figure 11. Polarized UV-Vis-NIR absorption spectra
(shifted vertically for comparison) are shown here for
the dark portion of the hiddenite crystal. Most of the
absorption features are related to Fe3+, Fe2+, and Cr3+.

Figure 10. Hiddenite from a new find in North
Carolina is notable for its relatively large size and high
quality. The faceted stones weigh 1.16 and 5.58 ct, and

the crystal is 3.7 cm long. Courtesy of Terry Ledford
and W. Renn Adams; photo by Maha Tannous.
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elements Al and Si. The 1.16 ct stone contained traces of
K, Ca, V, Cr, and Fe. Also, Ca, Ti, V, Cr, Fe, and Ga were
detected in the 5.58 ct sample and in the light green por-
tion of the crystal. The darker green area of the crystal
contained the same elements, except that Ca and Ti were
not detected. This area of the crystal contained approxi-
mately five times more chromium than the light green
portion, and approximately three times more chromium
than either faceted sample.

Polarized UV-Vis-NIR absorption spectra (figure 11) of
the 5.58 ct stone and the crystal showed features consistent
with coloration due to Cr3+, Fe3+, and Fe2+ (F. C. Haw-
thorne, Ed., Reviews in Mineralogy, Vol. 18: Spectroscopic
Methods in Mineralogy and Geology, Mineralogical
Society of America, Washington, DC, pp. 218–223).
Specifically, bands were recorded at 369 (Fe3+), 380 (Fe3+),
430 (Cr3+), 431 (Fe3+), 437 (Fe3+), 510, 620 (Cr3+), 689 (Cr3+),
1060 (Fe2+), and 1650 nm. The 431, 437, and 689 nm bands
correlate to the absorptions seen at 440 and 670 nm with
the desk-model spectroscope (wavelength differences can
be attributed to the lower accuracy of the latter instru-
ment). The intensity of the Cr- and Fe-related bands also
were consistent with the relative concentrations of these
elements detected by EDXRF.

Mr. Ledford reported that more vegetation will need to
be cleared from the mining claim before significant further
prospecting can occur. Therefore, it is not likely that addi-
tional hiddenite will be recovered from this site in the near
future.

BML
Elizabeth P. Quinn, GIA Gem Laboratory, Carlsbad

Sam Muhlmeister, GIA Research, Carlsbad
Edward Boehm, JOEB Enterprises, 

Solana Beach, California

Update on sapphires, pezzottaite, and other gems from
Madagascar. In July 2003, this contributor visited the
Ilakaka area, as well as the pink cesium-beryl (pezzottaite)
mine near Ambatovita, to obtain first-hand information on
the gem production and geology at those localities. 

Ilakaka area. Tom Cushman (Allerton Cushman & Co.,
Sun Valley, Idaho) guided the Ilakaka portion, and we were
joined by Edward Boehm (JOEB Enterprises, Solana Beach,
California). We flew from Antananarivo to Tulear on the
southwest coast, and drove three hours to the gem-trading
town of Sakaraha, and then an additional hour to Ilakaka
(all on the partially paved Route Nationale 7). For the past
several years, Ilakaka has become well known as a source
of fine sapphires and related gem materials. In the last two
to three years, additional discoveries have significantly
expanded the mining activities, making this one of the
largest sapphire deposits in the world. All of the mining
areas are hosted by the Isalo Formation, in sediments that
were originally deposited into the Morondava basin. The

main producing localities are found in the Ilakaka-
Sakaraha region and in another district near Bezaha (along
the Onilahy River), 118 air-km southwest of Ilakaka.
Another area that is rumored to produce similar gems is
located 350 km north of Ilakaka, in west-central
Madagascar. Called Miandravaso, this area is also under-
lain by the Isalo Formation, but it remains unclear
whether significant deposits have been found there.

The main trading areas for the gems from this region
are still Ilakaka and Sakaraha, which have maintained
their “Wild West” atmosphere. Security remains a prob-
lem, as robberies are common; a gunfight occurred in
Ilakaka during the first night of our visit. Most of the buy-
ers in Ilakaka and Sakaraha are Sri Lankan, with Thais
comprising a minor percentage; there are only a few
European traders. Interviews with gem traders there
revealed that production had decreased significantly since
Madagascar’s political crisis last year, to perhaps 60% of
former levels (see “Madagascar split halts gem trade,”
Colored Stone, Vol. 15, No. 4, p. 6). Stones traded in
Ilakaka are being produced from several areas, most of
which are within 40 km of the town; these include
Sakalama, Ampasimamitaka, Vohimena, Bekily (not the
garnet location), and Manombo Voavoa. Stones from the
Bezaha district are traded in Sakaraha.

We visited the Manombo Voavoa deposit, located 38
km west of Ilakaka, which has been mined since February
2003. Approximately 500 miners were active in the gem-
rush atmosphere, and the area appeared to be growing—
with new temporary shelters being constructed along the
highway. Dozens of shallow pits were concentrated on the
south bank of the Andongoza River (figure 12). Some of
these pits had 1-m-diameter shafts, reportedly reaching
20–30 m deep, that were accessed by primitive windlass
systems. This mining method was also seen in the old
workings at Ilakaka (figure 13), and was apparently new to
this area of Madagascar since Mr. Cushman’s previous
visit in early 2002. The gem-bearing gravel was washed in
the river, and the stones were removed from the sieves by
hand. During our visit, we saw only small sapphires and
other waterworn gems (typically less than 1.5 ct; figure
14), but they occurred in a wide range of fancy colors, as
well as blue.

Other sapphire localities. We also learned of several
recently discovered areas that are reportedly being mined
for sapphires. A mechanized operation will soon exploit a
new deposit on the volcanic island of Nosy Be, located off
the northwest coast. Gem-quality reddish orange zircon is
also found in association with the blue to greenish blue
sapphires. Small quantities of predominantly blue sap-
phires are produced from the Andilamena region in north-
ern-central Madagascar, at Amboasary, Andrebabe, and
Fenerive Est. An alluvial deposit in the Manatenina area
near the southeastern coast is reportedly producing blue
sapphires that are similar to those from Andranondambo.
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Pezzottaite mine. In September 2003, the International
Mineralogical Association approved a proposal submitted
by two independent groups of scientists (from North
America and Switzerland) to designate the pink Cs-beryl
from Ambatovita, Madagascar, as a new mineral of the
beryl group. It has been named pezzottaite after Dr.

Federico Pezzotta (Museo Civico di Storia Naturale, Milan,
Italy), in recognition of his contributions to the mineralogy
of Madagascar. Dr. Pezzotta guided this contributor on a
five-day expedition to the mine, which is located about 140
air-km southwest of Antsirabe (see Spring 2003 GNI sec-
tion, pp. 50–54). Mining of the pegmatite for pezzottaite

Figure 14. This parcel of sapphire, ruby, and
chrysoberyl (0.48–1.33 ct) was mined in July 2003

from the new Manombo Voavoa deposit in the
Ilakaka area. The sapphires occur in a variety of col-

ors; the three chrysoberyls are the yellow-green stones
of various tones in the lower right and far left. Photo

by Maha Tannous.

Figure 15. Some of the bright pink Cs-beryl (pezzottaite)
that debuted at the 2003 Tucson shows was mined
from this tunnel in a pegmatite near Ambatovita,
Madagascar. The miner is sitting on material that col-
lapsed from the roof after the tunnel was expanded;
photo by Brendan Laurs. The cat’s-eye pezzottaite
cabochon in the inset weighs 2.92 ct; courtesy of Mark
Kaufman, photo by Maha Tannous.

Figure 12. Sapphires are being mined from several
deposits in the Ilakaka region of southern Mada-
gascar. At Manombo Voavoa, dozens of pits were

seen on the south bank of the Andongoza River. The
dirt mounds in the foreground are from test pits; the

location of the river is marked by the large trees.
Photo by Brendan Laurs.

Figure 13. Narrow shafts in the Ilakaka region, some
reaching 20–30 m deep, are accessed by primitive
windlass systems. The miner sits inside a cloth bag,
which is also used to raise the gem-bearing gravel to
the surface. Photo by Brendan Laurs.
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(and tourmaline) continues, but at a slower pace than in
earlier months. Approximately 20 people were working the
mine, which they refer to as “Sakavalana.” Information
provided by the miners, as well as our observations of the
surface and underground workings, indicated that all the
pezzottaite produced to date came from a limited area
within a single granitic pegmatite (figure 15). The majority
of the gem-bearing zone appears to have been mined out,
and the remaining areas are difficult to work with the hand
tools available. Small amounts of pezzottaite were avail-
able at the mine, as well as elsewhere in Madagascar, but
the material shown to us was of low quality. 

Other gem finds. A significant find of tsavorite occurred in
July 2003, within the area near Edjeda in southern
Madagascar that has been known to produce this garnet (see
Winter 1999 Gem News, p. 218). Several kilograms of small
pieces of gem rough were reportedly produced. In the Bekily
area, an additional primary deposit of color-change garnet
has yielded a small amount of 1+ gram rough, but without
the vivid color change shown by some of the material
mined previously from this area. Small quantities of grossu-
lar garnet (R.I.=1.740), ranging from yellowish green to yel-
low-orange to pale orange-red, were available from a new
skarn deposit in the Antsongombato region of central
Madagascar (figure 16). Due to the brecciated nature of the
rock, the faceted stones typically range up to just 1.5 ct.

Also in the Antsongombato area, attractive crystals of
dark red tourmaline are being mined by a group headed by
Dr. Pezzotta. Further south, in Fianarantsoa State of cen-
tral Madagascar, at least two pegmatites are being mined
for carving-quality multicolored tourmaline; small quanti-
ties of faceting-quality material are found there as well.

BML

Update on mining and marketing gems in Mogok, Myanmar.
This contributor had an opportunity to obtain updated
information on gem mining and trading in the Mogok
Valley during a two-week visit to Myanmar (Burma) in
January 2003. The local gem miners and traders continue
to face hardships because of increased military control of
the main mines and depreciation of the Burmese currency,
which has increased fuel and equipment costs. In addition,
many Mogok miners reportedly have moved to Mong Hsu
(for ruby) and Hpakan (for jadeite), due to the difficulty of
finding stones in Mogok.

Nevertheless, ruby and sapphire continue to be mined
from both eluvial and primary deposits. The hard-rock
mines exploit corundum-bearing marble (figure 17). Most of
the work is done in eluvial workings, which consist of open
pits (figures 18–20) or shafts that are supported by wooden
framing called “sets.” The sets are generally separated by
approximately 2 m, and the miners dig out roughly one set
per day. The shafts are typically worked by hand (and some-
times dynamite). This contributor visited one such pit that

was reportedly 30–45 m deep, although the depth could not
be confirmed because only surface visits were allowed. In
areas near water, large open pits employ powerful water
cannons. The resulting slurry is pumped into sieves, and the
gems are hand-picked from the concentrates.

Mining concessions are granted only by the Burmese
government, for a three-year period, although they are
sometimes renewable. All construction is strictly con-
trolled—even digging something as simple as a latrine
requires official authorization. However, illegal mining
remains a problem, and is sometimes done through the
floors of private homes. 

Where lighting equipment exists and the gem pro-
duction is likely to justify the fuel costs for the diesel

Figure 17. At Kyauk Sar Hill in Mogok, Myanmar,
miners hoist ruby-bearing marble from a deep under-
ground mine. Photo by O. Galibert.

Figure 16. A new skarn deposit in the Antsongombato
region of central Madagascar produced these grossu-
lar garnets. The faceted stones weigh 0.71 and 0.85 ct.
Photo by Maha Tannous.
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generators, the mines may operate up to 24 hours a day
in multiple shifts. Mine workers in Mogok usually eat
and sleep on site, with dormitory-type accommodations
as the rule. The miners are paid either a full cash salary
or a reduced salary plus a share of their finds. However,

as in other locations, stone theft by the miners is a per-
petual problem; most commonly, they hide stones in
their mouths or swallow them. Nevertheless, the work-
ers are closely supervised, and the country’s strict legal
system greatly discourages theft.

The law requires that all stones be submitted to the
local office of the Ministry of Mines within 24 hours of
recovery. An official group of seven locally elected apprais-
ers meet twice a week to appraise the submitted goods.
After paying a tax of 20%, the owner can sell most goods
at the government auction, called the Emporium, or on
the open market. An additional 10% tax must be paid on
the sale price. Exceptional stones can only be sold at the
Emporium (see Winter 1993 Gem News, pp. 285–286).
Naturally, the heavy taxes encourage smuggling.

Several gem markets operate around Mogok. Pan Chan
(or “flower”) is the largest. The price of a trading space
varies daily, but a single table may cost around $1 (extra for
an umbrella). Le U Quarter and Min Ta Dar markets are
only for rough stones; the latter is also almost exclusively
for female dealers, who are mostly of Nepalese origin (figure
21). Many of the stones being traded are not even of polish-
ing quality, but are used to make so-called “stone paintings”
(collages of tiny stones set into a frame), some of which can
be quite stunning. Other markets include Cinema and Pan
Ma, which deal in both rough and cut stones. The social
aspects of gem trading are critical in Mogok, and they often
appear to be as important as the actual buying and selling.

Western notions of per-carat pricing do not exist in
Mogok gem markets; stones are usually sold by the piece
or parcel, rather than by weight. In addition, government
regulations prohibit foreign visitors from making any pur-

Figure 20. Workers at the Phau Htoke Khan mine
carry boulders out of the pit. The plastic sheeting

helps keep mud off their backs. Photo by O. Galibert.

Figure 18. Rubies are recovered from this large pit at
the Phau Htoke Khan mine, near Spider Hill in

Mogok. The structure in the left center is a headframe
used to raise material from the bottom of the pit.

Photo by O. Galibert.

Figure 19. Pools created by water cannons in the pit
require the use of pumps at Mogok’s Phau Htoke
Khan mine. Photo by O. Galibert.
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chase above $30. According to William Larson (Pala
International, Fallbrook, California), this is because Mogok
dealers at these markets are not officially licensed for for-
eign export, and the $30 limit is what the government
deems acceptable as a tourist purchase (i.e., noncommer-
cial). This contributor also believes that the intent is to
prevent disruption of the local market through inflation
caused by foreign buyers.

On July 28, 2003, the Burmese Freedom and Democ-
racy Act of 2003 (H.R. 2330) took effect, banning the
importation into the U.S. of any article that is produced,
mined, manufactured, grown, or assembled in Myanmar.
This obviously covers all Burmese gems, jewelry, and min-
eral specimens. It is illegal to import such materials, even
if they come into the U.S. from another country such as
Thailand or Hong Kong. For more information, see
www.theorator.com/bills108/hr2330.html.

Olivier Galibert (eyeog@attglobal.net)
Eye Company Ltd., Hong Kong 

“Star” obsidian. While obsidian can show interesting and
sometimes very colorful reflected-light phenomena such as
aventurescence, chatoyancy, and iridescence, asterism is not
generally associated with volcanic glass. These contributors
were therefore intrigued on hearing of a volcanic glass from
the Jemez Mountains in New Mexico that was referred to as
“star obsidian.” Nancy Attaway of Sandia Park, New
Mexico, sent two examples of this material to GIA for exam-
ination: a transparent 6.28 ct dark brown modified round
brilliant (figure 22), and a 72.43 ct nodule of similarly colored
rough (i.e., an “Apache tear”) with one unpolished flat.

An initial examination showed that the material did not,
in fact, display any asterism. Instead, when illuminated at an
angle from above, it showed an interesting bright reflective
aventurescence, which was visible on both the table of the
faceted stone and across the unpolished flat of the nodule
after it was covered with a thin layer of sesame oil.

The gemological properties of the faceted stone were
consistent with obsidian and confirmed that it was a natu-
ral volcanic glass. The refractive index was 1.489; specific
gravity (determined hydrostatically) was 2.35. Both sam-
ples were inert to long- and short-wave UV radiation, and
neither showed a useful spectrum when examined with a
desk-model spectroscope. Only very slight strain was visi-
ble when they were examined in cross-polarized light,
which also revealed numerous tiny inclusions of birefrin-
gent crystallites.

With magnification, most of these platelets appeared
hexagonal, but some were triangular. They showed bright
silvery blue-gray reflections (figure 23, left) and were clear-
ly the source of the aventurescence. Diffused transmitted
light revealed that many of the inclusions were transpar-
ent to semitransparent; some were red-orange (figure 23,
center), while others were dark gray-brown. These inclu-
sions were identified by Raman analysis as, respectively,

hematite and ilmenite. As seen in surface-reflected light
(figure 23, left) and by shadowing (figure 23, right), some of
the hexagonal platelets also appeared to have a spoked,
trapiche-like structural pattern, which made them look a
little like snowflakes or stars. 

Although we believe this is the first mention of this
type of aventurescent obsidian in Gems & Gemology, it is
not a recent or new discovery, having been reported by 
M. O. Murphy in Lapidary Journal in 1963 (“Star studded
Jemez,” Vol. 17, No. 1, pp. 366–375).

Figure 22. These three aventurescent obsidians—
weighing 1.85, 4.11, and 6.28 ct—were all cut from
“Apache tears” from the Jemez Mountains in New
Mexico. Photo by Maha Tannous.

Figure 21. At the Min Ta Dar market in Mogok, the
dealers are mostly Nepalese women who sell rough
stones. Photo by O. Galibert.
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One of these contributors (JIK) obtained several rough
pieces of this obsidian from Dr. Frederick Pough (Reno,
Nevada) and Al Huebler (Rio Rancho, New Mexico). From
these, two stones were faceted by Leon Agee of Agee
Lapidary in Deer Park, Washington. These additional sam-
ples (again, see figure 22) weighed 1.85 and 4.11 ct, and
showed identical optical and physical properties to the
6.28 ct gem that initiated this examination. Although this
material would be more correctly referred to as aventures-
cent obsidian, because of the appearance of the inclusions
it is known in the trade as “star obsidian” or “starred
Apache tear obsidian.” 

John I. Koivula (jkoivula@gia.edu) and Maha Tannous
GIA Gem Laboratory, Carlsbad

An unusual star quartz. A 380 ct star quartz cabochon
with an unusual greenish yellow color (figure 24) was sub-
mitted to the SSEF laboratory by Grafgem (Winterthur,
Switzerland) for identification. The client was concerned

that the sample might be synthetic.
Microscopic investigation of the cabochon showed two

different forms of inclusions. One set of long, thin parallel
needles was present in three directions within a plane that
was perpendicular to the optic axis (figure 25). The other
set consisted of short, flat, and sometimes nearly hexagonal
inclusions that were inclined to the long needles, relative
to the optic axis. The star was formed exclusively by the
long needles. Due to the small size of the inclusions, none
could be identified by Raman spectroscopy.

Inclusions of microscopic to submicroscopic rutile nee-
dles in numerous orientations have been known in quartz
for many years (see, e.g., V. Goldschmidt and R. Brauns,
“Über Lichtkreise und Lichtknoten an Kristallkugeln,”
Neues Jahrbuch für Mineralogie, Geologie und
Paläontologie, Vol. 31, 1911, pp. 220–242). In addition, sub-
microscopic sillimanite needles have been identified by
electron diffraction in six-rayed asteriated quartz from Sri
Lanka (M. Weibel et al., “Sternsaphir und Sternquarz,”

Figure 23. In reflected light (left, magnified 20¥), the aventurescence-causing inclusions in the obsidian
appear silvery blue-gray. Diffused transmitted light (center, magnified 20¥) shows that many of the inclu-
sions in the aventurescent obsidian have a red-orange color. At higher magnification (right, magnified 80¥),
both red-orange and dark gray-brown platelets were visible; these were identified as hematite and ilmenite,
respectively. Note the trapiche-like spoked appearance of some of the inclusions in the left and right images.
Photomicrographs by John I. Koivula.

Figure 24. This 380 ct “lemon quartz” shows a six-
rayed star. Although the gem proved natural, the origin
of its color is unknown. Photo by H. A. Hänni, © SSEF.

Figure 25. In reflected light, a network of thin needles
(probably rutile) can be seen producing the asterism in
this quartz cabochon. Photo by H. A. Hänni, © SSEF.
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Schweizerische Mineralogische und Petrographische
Mitteilungen, Vol. 60, 1980, pp. 133–136). The Summer
1984 Lab Notes section (pp. 110–111) also documented sev-
eral large multi-star quartzes, one weighing over 100 ct,
with asterism that may have been caused by sillimanite.
Several other types of needles, among them dumortierite
and hematite, have also been mentioned in the literature as
inclusions in quartz. Recently, the orientation of inclusions
(identity not specified) in multi-star quartzes from Sri
Lanka was described (K. Schmetzer and M. Glas “Multi-
star quartzes from Sri Lanka,” Journal of Gemmology, Vol.
28, No. 6, 2003, pp. 321–332). Synthetic star quartz has not
yet been reported.

Based on the orientation of the inclusions, as well as on
the presence of Ti in the 380 ct stone (detected by EDXRF
spectroscopy), both types of needles were most likely rutile,
which would indicate a natural origin. This origin was con-
firmed by FTIR spectroscopy, which showed the typical
bands for natural quartz: 3596, 3539, 3482, 3378, 3308, and
3197 cm-1 (see P. Zecchini and M. Smaali, “Identification
de l’origine naturelle ou artificielle des quartz,” Revue de
Gemmologie, No. 138/139, 1999, pp. 74–83). In particular,
three of these bands (3596, 3482, and 3378 cm-1) exist only
in natural quartz, so this gem could not be synthetic.

The appearance of this cabochon was reminiscent of
“lemon quartz” from Brazil, which usually owes its color
to a combination of irradiation and heat treatment (see K.
Schmetzer, “Methods for the distinction of natural and
synthetic citrine and prasiolite,” Journal of Gemmology,
Vol. 21, No. 6, 1989, pp. 368–391). Yellowish green and
brownish yellow star quartzes are well known from Sri
Lanka and Brazil, in sizes up to 800 ct, and irradiation of
such material was performed as far back as the 1960s (K.
Schmetzer, pers. comm., 2003).

Lore Kiefert (gemlab@ssef.ch)
SSEF Swiss Gemmological Institute, Basel

Star sunstone from Tanzania. The feldspar group shows
more different types of phenomena than any other gem.
Adularescence, asterism, aventurescence, chatoyancy, iri-
descence, labradorescence, and schiller are all known to
occur in feldspars, and fine examples of any of these are
always interesting to study gemologically. In rare instances,
feldspars may show multiple phenomena. 

Recently, these contributors separately received sev-
eral interesting reddish brown samples showing asterism
that were represented as feldspar from Tanzania (see, e.g.,
figure 26). The three stones submitted to the SSEF labora-
tory consisted of two cabochons and one piece of rough,
all with eye-visible platy inclusions. With fiber-optic
lighting, the cabochons displayed a four-rayed star; a
strong but somewhat fuzzy cat’s-eye intersected the
other, less prominent ray at an angle slightly off 90°. The
specific gravity of the samples we examined was 2.60,
and the R.I.’s (taken on a polished surface on the rough)
were 1.522 and 1.528. The EDXRF spectra showed Si, Al,

and K, with very little Na. These data are in agreement
with a potassium feldspar. 

The four-rayed star was apparently produced by flaky to
acicular inclusions (figure 27) aligned in two directions. The
major set of parallel inclusions (probably hematite) consist-
ed of elongate flakes, while the secondary set was formed by
very fine needles (figure 28). The two sets of inclusions
intersected at a slightly oblique angle, which is in agree-
ment with the monoclinic or triclinic nature of the feldspar. 

Figure 27. The numerous hematite inclusions in the
cabochon shown in figure 26 are responsible for the
strong, reflective iridescence that is also visible in
this feldspar when examined microscopically with
fiber-optic illumination. Photomicrograph by Shane
F. McClure; magnified 10¥.

Figure 26. To the unaided eye, this 14.77 ct feldspar
cabochon shows strong asterism, as well as aven-
turescence. Photo by Maha Tannous.



236 GEM NEWS INTERNATIONAL GEMS & GEMOLOGY FALL 2003

The sample examined in the GIA Gem Laboratory
was an attractive, translucent cabochon from Kiran
Malhotra of K&K International in Falls Church, Virginia.
Like the material described above, this 14.77 ct stone
showed a very distinct, bright “golden” brownish yellow
four-rayed star (again, see figure 26). The asterism was
clearly visible in either direct sunlight or with a point
source of illumination. Additionally, iridescence and a
strong “silvery” light blue adularescence could be seen
close to the girdle edge, aligned along the strongest ray of
the star. The latter phenomena suggested that the stone
was orthoclase feldspar. This was confirmed by EDXRF
analysis (performed by senior research associate Sam
Muhlmeister in the GIA Gem Laboratory), which showed
abundant K and no Ca.

Gemological testing confirmed that the 14.77 ct cabo-
chon was feldspar. A spot refractive index of 1.53 was
obtained from the polished dome of the cabochon, and a
specific gravity of 2.59 was measured by the hydrostatic
method. The stone was inert to both long- and short-wave
UV radiation. It did not show any useful spectrum when
examined with a desk-model spectroscope, although a
strong general absorption in the blue region was noted,
probably due to the inclusions.

Numerous elongated thin platelets of deep orangy red
hematite, as confirmed by Raman analysis, were visible
with the microscope in the 14.77 ct cabochon as densely
packed, precisely oriented parallel layers (again, see figure
27). These inclusions were responsible for the asterism and
the apparent red-brown body color of the host, as well as
for the aventurescence and iridescence seen when the
stone was illuminated from above with a fiber-optic light
source. The multiple phenomena displayed by this
feldspar made it quite unusual.

HAH
John I. Koivula and Maha Tannous

GIA Gem Laboratory, Carlsbad

More curiosities from Tucson 2003. Mark Smith of Thai
Lanka Trading Ltd., in Bangkok, Thailand, loaned these
contributors a beautiful 13.90 ct cat’s-eye topaz (figure 29)
from Myanmar for gemological examination. Testing con-

Figure 30. This 1,062.32 ct polished Brazilian rutilat-
ed quartz crystal contains a lenticular metallic-look-
ing inclusion that is possibly a carbonate such as cal-
cite, dolomite, or siderite. Photo by Maha Tannous.

Figure 28. At higher magnification (35¥), the inclu-
sions in this feldspar can be seen to consist of both
flakes and fine needles. Photomicrograph by H. A.
Hänni, © SSEF. 

Figure 29. This 13.90 ct cat’s-eye topaz from Myanmar
shows a very sharp eye. Photo by Maha Tannous.
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firmed that it was indeed topaz, with all the attributes of a
very fine cat’s-eye. It was semi-transparent with a very
sharp chatoyant band; the “eye” opened and closed dra-
matically when it was examined between two pinpoint
light sources; and it showed a pleasing “milk and honey”
effect when a light was directed at the side, parallel to the
length of the acicular etch tubes. These reflective tubes
caused the chatoyancy, and were so fine that they were
virtually invisible without magnification. They were gen-
erally of a very constant diameter, which is unusual in
topaz. Although cat’s-eye topaz was described previously
in the Summer 1990 Gem News (p. 164), this gem was
superior to that stone in overall quality and larger by more
than 10 carats. It is also interesting to note that this is only
the second cat’s-eye topaz that we have examined.

At 1,062 ct and measuring 6.8. ¥ 5.1 ¥ 4.6 cm, the pol-
ished rutilated quartz crystal shown in figure 30 was much
too large to be worn as a jewelry item. It was, however, an
interesting natural art object because of the unusual inclu-
sion scene within it. In addition to the randomly scattered,
curved, and twisted rutile needles, a large lenticular metal-
lic-looking inclusion also was prominently displayed.

With close examination, this disk-shaped inclusion
appeared to be a carbonate of some type (figure 31).
Carbonate inclusions of a similar shape, although much
smaller than this 13 mm disk, have been previously iden-
tified variously as calcite, dolomite, and siderite in quartz
crystals from near Buenopolis in Minas Gerais, Brazil.
Buenopolis was the source of the original quartz crystal
from which Leon M. Agee (Agee Lapidary, Deer Park,
Washington) cut this object. Because this inclusion resem-
bles a flying saucer, the quartz specimen has been given
the name “Roswell,” after the town in New Mexico that
gained notoriety in 1947 as the reputed crash site of a fly-
ing saucer.

In a similar theme, Elaine Rohrbach of Gem Fare in
Pittstown, New Jersey, had a small number of oddly cut
trapiche emeralds from the Chivor mine in Colombia. The
cutting style caused these stones to resemble the heads of
insects, specifically the praying mantis—or perhaps the
heads of very small “space aliens.” This appearance was
created by cutting through the trapiche crystals at an angle
to their length, instead of directly across them, perpendic-
ular to their length. Two dark portions of the trapiche
spokes were positioned at opposite sides of the cabochons
after they were shaped and polished into their “alien”
form. At 6.63 ct, and measuring 12.81 mm across, the
example shown in figure 32 could be used by a designer to
create a fun and interesting piece of jewelry.

John I. Koivula (jkoivula@gia.edu) and Maha Tannous
GIA Gem Laboratory, Carlsbad

SYNTHETICS AND SIMULANTS
Chemical vapor deposition (CVD): A new source of gem-
quality laboratory-created diamond. High pressure is nor-
mally essential for the formation of gem-quality dia-
monds, whether in the earth’s interior or in the laborato-
ry. However, growth of synthetic diamond by chemical
vapor deposition (CVD) techniques, which do not require
high pressure, is drawing increased attention worldwide.
CVD involves the occurrence of a gas-phase chemical
reaction above a solid substrate, using a hydrocarbon gas,
typically methane, in an excess of hydrogen (see, e.g., J. E.
Butler and R. L. Woodin, “Thin film diamond growth
mechanisms,” Philosophical Transactions A, Vol. 342,
1993, pp. 209–224). The silicon or diamond substrate is
maintained at a temperature of 730–1130°C, and a reac-
tion causes carbon to be deposited on the surface as a
synthetic diamond film. The thickness of the film

Figure 32. The unusual appearance of this 6.63 ct
trapiche emerald, which resembles the head of an
insect or space alien, was created by polishing a por-
tion of a crystal that was cut at an angle to the length
instead of perpendicular as is typically done. Photo
by Maha Tannous.

Figure 31. As seen here in two
orientations (left and right),
the 13-mm-long lenticular

metallic-looking inclusion in
the specimen shown in figure

30 has the general appear-
ance of a flying saucer.

Photos by John I. Koivula.
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increases layer by layer as a function of time. CVD syn-
thetic diamond has shown great potential for industrial
applications in thermal management, cutting tools,
optics, and electronic devices. The possible use of CVD
to coat gemstones with polycrystalline synthetic dia-
mond was discussed by E. Fritsch et al. (“A preliminary
gemological study of synthetic diamond thin films,”
Summer 1989 Gems & Gemology, pp. 84–90), but until
recently, the technique has not seen much use in the
gem industry due to the difficulty of growing single crys-
tals that are large and thick enough to be faceted. This
may now be changing.

Using a patented CVD process (U.S. patent no.
6,582,513), Apollo Diamond Inc. of Boston, Massachusetts,
has successfully grown facetable laboratory-created dia-
monds. Six crystals (0.34–0.87 ct) and seven faceted sam-
ples (0.14–1.11 ct; see, e.g., figure 33) were submitted to the
GIA Gem Laboratory for examination. The faceted CVD
laboratory-grown diamonds ranged from faint brown to
dark brown. Clarity was equivalent to VS1 to SI2; some
small and irregularly shaped gray-black inclusions were
observed in some samples, due to deposition of diamond-
like carbon or graphite (as suggested by Raman spec-
troscopy). Characteristic strain patterns were observed (i.e.,
dark gray bands), which were different from those seen in
most natural diamonds. Also, since no flux is employed in
the growth process, the metallic inclusions typically seen
in synthetic diamonds grown by HPHT processes are not
present in CVD laboratory-grown diamonds. Some of the
samples fluoresced a very weak yellow-orange to long-
wave, and a weak to moderate yellow-orange to short-
wave, UV radiation. The other samples were inert to UV
radiation. In addition, three samples (two rough and one
faceted) that still contained portions of the HPHT-grown
synthetic diamond substrate fluoresced a strong green-yel-
low to short-wave UV in those areas. As a characteristic
feature, some of the CVD synthetic diamonds displayed
strong red to orangy red fluorescence while exposed to
high-energy UV radiation in the De Beers DiamondView
imaging system.

Infrared absorption spectra showed that the CVD labo-
ratory-created diamonds were type IIa, and some contained
trace amounts of isolated nitrogen (i.e., with an absorption
coefficient of 0.05–0.13 cm-1 at 1344 cm-1). A weak H-
related absorption at 3123 cm-1 (with an absorption coeffi-
cient of 0.01–0.06 cm-1) was observed in almost all sam-
ples in the mid-infrared range. In the ultraviolet to visible
range, most samples displayed a smooth spectrum with a
gradual increase in absorption toward lower wavelengths
(higher energy) starting at about 500 nm. In general, the
stronger brown coloration corresponded to a greater
increase in this absorption. 

Distinct absorption features were recorded in the spec-
tra of a few samples. These included a broad band at
around 270 nm and two sharp absorption lines at 268 and
271 nm, that all were related to the traces of isolated nitro-
gen. Weak but sharp lines at 419, 447, 625, and 637 nm,
together with a broad band around 520 nm, also were
detected. The 637 nm peak is caused by an N-V center. A
weak absorption line at 737 nm, due to trace silicon impu-
rities, also was observed in some samples. 

In all samples, photoluminescence spectra suggested
the presence of N-V centers, as indicated by very strong
emission peaks at 575 and 637 nm. Also observed was a
relatively strong photoluminescence emission at 737 nm
due to trace impurities of silicon. Such impurities rarely
occur in natural or HPHT-grown synthetic diamonds.

The CVD laboratory-created diamond crystals typical-
ly showed a tabular form, which is very different from that
of both natural rough and HPHT-grown synthetic dia-

Figure 34. This very light brown 0.87 ct CVD laborato-
ry-grown diamond crystal has a dark rim that is com-
posed of diamond-like carbon or graphite. Courtesy of
Apollo Diamond Inc.; photo by Elizabeth Schrader.

Figure 33. These three laboratory-grown diamonds
(weighing 0.28, 0.14, and 0.31 ct from left to right)

were produced by chemical vapor deposition.
Courtesy of Apollo Diamond Inc.; photo 

by Elizabeth Schrader.



GEM NEWS INTERNATIONAL GEMS & GEMOLOGY FALL 2003 239

mond crystals. The crystals may also approach a cubic
form when the CVD overgrowth is thick enough (figure
34). Some samples had a dark rim, which was formed by
the deposition of diamond-like carbon or graphite, as sug-
gested by Raman analysis. 

According to Apollo, gem-quality crystals weighing up
to 3 ct could become available in the near future in small
numbers. Apollo is cooperating closely with the GIA Gem
Laboratory to ensure that these CVD laboratory-grown
diamonds are correctly identified before being introduced
into the market. Gemological and spectroscopic studies of
additional samples will be reported in a future article.

Wuyi Wang (wwang@gia.edu), 
Matthew Hall, and Thomas M. Moses

GIA Gem Laboratory, New York
James E. Shigley

GIA Research, Carlsbad

“Mermaid Crystal,” an opal simulant. Azotic Coating
Technology Inc. (ACT) of Rochester, Minnesota, intro-
duced a manufactured opal simulant called “Mermaid
Crystal” at the 2003 Tucson gem show. It was brought to
this contributor’s attention by Renato Rossi of Rossi Gem
Evaluation & Match, also of Rochester. This patent-pend-
ing material is available in a number of colors, with either
pinfire or broadflash “play-of-color.” According to ACT,
Mermaid Crystal “is made from a special type of crystal
glass with dichroic flakes floating inside.” The individual
flakes are composed of “alternating layers of silica and zir-
conia, each only one quarter of the thickness of a wave of
light.” The material is available in colorless (i.e., water
opal simulant), white, black, and blue bodycolors.

Mr. Rossi donated several samples to the GIA collec-
tion: five colorless (two rough pieces, one cabochon, and
two faceted), five white (three rough pieces and two cabo-
chons), one blue piece of rough, one black cabochon, and
one black piece of rough (see, e.g., figure 35). The samples
weighed 25.25–57.11 ct (rough), 15.79–19.61 ct (cabo-
chons), and 3.31 and 9.46 ct (faceted).

Examination with a gemological microscope and the
unaided eye revealed that all of the simulants were con-
structed of up to seven alternating layers—varying in
thickness from approximately 0.5 to 4 mm—of colorless
transparent glass and translucent-to-opaque glass, some
containing colored flakes of various sizes and shapes.
When the sample was rocked back and forth, the color of
the flakes was somewhat dependent on the angle of view,
as seen in natural play-of-color opal. However, the color of
the flakes was not as sensitive to the viewing angle, nor
did the flakes appear to change shape or size when rocked
and tilted, as is the case with play-of-color patches in natu-
ral opal. The flakes were yellow, pink, blue, “lilac,” pur-
ple, green, and orange. Their colors were apparently caused
by interference phenomena when light partially reflected
off the microlayers in the flakes. The blue and black pieces
had opaque bases (of the same color), as did one of the

white pieces of rough. No glue lines were visible in any of
the samples. Flow lines and numerous gas bubbles, some
visible to the naked eye, were present in all samples. ACT
reportedly has improved the manufacturing process to
reduce the visibility of the gas bubbles. 

The face-up diaphaneity of the samples varied from
transparent (for the water opal simulant) to translucent or
opaque for the other samples. Specific gravity, determined
hydrostatically for four samples (a colorless emerald cut, as
well as colorless, black, and white cabochons), varied from
2.48 to 2.50, which is in the low range for manufactured
glass. In addition, four samples had the following refractive
indices: 1.521 for a faceted water opal simulant, 1.518 for
the flat polished base of a cabochoned water opal simulant,
and 1.52 spot readings for the domes of both white and
black cabochons. All the samples were inert to long-wave
UV radiation, except for two pieces of rough that showed
small patches of yellow or white fluorescence. Short-wave
UV radiation produced even or uneven moderate to moder-
ately strong yellow fluorescence. No chalky fluorescence or
phosphorescence was noted in any of the samples. Infrared
and EDXRF spectroscopy of one of the “white” opal simu-
lants yielded results that were consistent with a silica glass.

Sam Muhlmeister (smeister@gia.edu)
GIA Research, Carlsbad

Synthetic spinel with unusual inclusions. A 5.99 ct blue
oval brilliant (figure 36) was submitted to the SSEF labora-
tory for identification. Its bright color, as well as its red
fluorescence to long-wave UV radiation, raised suspicion
that it could be synthetic. A synthetic origin also was
supported by strong anomalous birefringence seen with a
polariscope. The refractive index was 1.727, which is typi-
cal for synthetic spinel. However, the specific gravity

Figure 35. “Mermaid Crystal” is a new manufactured
opal simulant that is available with either pinfire or
broadflash “play-of-color.” The cabochons shown
here range from 15.79 to 19.61 ct. Courtesy of Renato
Rossi; photo by Maha Tannous.
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(determined hydrostatically) was 3.61, which is more con-
sistent with natural spinel than its synthetic counterpart.
In addition, oriented inclusions were observed with the
microscope, which are somewhat unusual in synthetic
spinel. The inclusions consisted of parallel elongated cavi-
ties in two directions, intersecting at approximately 135°
(figure 37). 

Similar gas inclusions, arranged in hexagonal arrays
(i.e., intersecting at 120°), have been previously docu-
mented in blue flame-fusion synthetic spinel (see E. J.
Gübelin and J. I. Koivula, Photoatlas of Inclusions in
Gemstones, ABC Edition, Zurich, p. 514). In addition, our
sample contained rounded negative crystals with hexago-
nal growth lines (again, see figure 37), which also were
pictured by Gübelin and Koivula (p. 514) in blue flame-
fusion synthetic spinel. As pointed out by those authors,
such features serve as an important reminder that syn-
thetic stones can have natural-appearing inclusions.
EDXRF analysis revealed that cobalt was the cause of the
blue color in this synthetic spinel.

Lore Kiefert (gemlab@ssef.ch)
SSEF Swiss Gemological Laboratory

Basel, Switzerland

TREATMENTS
HPHT-processed diamonds from Korea. Iljin Diamond
Co. Ltd., of Seoul, Korea, is the world’s third largest pro-
ducer of synthetic diamonds for industrial applications.
At the July 2003 JA Show in New York, Iljin introduced
their HPHT-treated natural diamonds to the trade
through the Nouv company (figure 38). The diamonds
are reportedly treated at temperatures of approximately
2000°C and pressures of 60 kbar.

This contributor visited the Iljin factory in March
2003, and subsequently Iljin sent 167 faceted HPHT-pro-
cessed diamonds to EGL USA’s laboratories in Vancouver
and New York for evaluation and certification. According
to EGL USA’s policy, each diamond was laser inscribed to
indicate that it was HPHT treated. The diamonds weighed

0.21–1.80 ct, and ranged from Fancy Intense yellow-orange
to Fancy Vivid yellow-green (figure 39, left). About 60% of
the stones were round brilliants, and the fancy shapes
included princess cuts, rectangular step cuts, and various
brilliants (i.e., oval, pear, and modified octagonal shapes).
Clarity ranged from VVS2 to I2, with most VS1 to SI2 (fig-
ure 39, right). Microscopic observation revealed inclusions
that were typical of HPHT-treated diamonds in approxi-
mately 50% of the stones studied, including graphitized
feathers and stress fractures around mineral inclusions
(see, e.g., T. M. Moses et al., “Observations on GE-pro-
cessed diamonds: A photographic record,” Fall 1999 Gems
& Gemology, pp. 14–22). 

Infrared spectroscopy indicated that all of the dia-
monds were type Ia, although Iljin has also processed near-
colorless type IIa diamonds on an experimental basis.
Most of the diamonds showed a moderate amount of
nitrogen, with B aggregates dominant over A aggregates.
The majority (87%) of the diamonds exhibited typical
HPHT absorption features in the visible spectrum at 415,
497, 503, and 986 nm (see B. Deljanin and G. E. Sherman,
Changing the Color of Diamonds: The High Pressure High
Temperature Process Explained, Techniques and
Identification, EGL USA Press, New York, 2000, 12 pp.).

The diamonds that did not show such absorption lines
did show other indications of HPHT treatment, such as
mid-infrared absorption due to single nitrogen at 1344 cm-1

(see A. T. Collins et al., “Colour changes produced in natu-
ral brown diamonds by high-pressure, high-temperature
treatment,” Diamond and Related Materials, Vol. 9, No.
2, 2000, pp. 113–122). In addition, fluorescence varied
from inert to strong for both long- and short-wave UV radi-
ation, with a blue to green to yellow reaction to long-wave
and (for the majority of the diamonds) greenish yellow to
short-wave UV. The long-wave fluorescence was typically
stronger than for short-wave. Green transmission (i.e.,
luminescence excited by visible light) was concentrated in

Figure 36. This 5.99 ct blue synthetic spinel contained
unusual inclusions. Photo by L. Kiefert, © SSEF.

Figure 37. Elongated cavities in the synthetic spinel
were oriented in two directions, at approximately
135° to one another. Also present were rounded nega-
tive crystals. Photomicrograph by H. A. Hänni, 
© SSEF; magnified 50¥. 
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the yellow graining in most of the diamonds.
In general, the gemological properties of the Iljin

HPHT-treated natural diamonds appear to be similar to
those from Russia, the U.S., and Europe (see E. Fritsch and
B. Deljanin, “Les diamants de type I traités a HPHT:
Novatek, General Electric, Russes et Suédois,” Revue de
Gemmologie, Vol. 141/142, 2001, pp. 54–58). The presence
of brown graining in the diamonds before treatment was
likely due to nanometer-size domains of disordered (per-
haps even amorphous) carbon. It appears that during HPHT
treatment, these zones recrystallized as diamond, liberating
vacancies. The green color component seen in many of the
stones we examined was apparently produced when vacan-
cies, either preexisting or created during the annealing of
the amorphous carbon zones, combined with the A aggre-
gates to form H2 (986 nm) and H3 (503 nm) centers.

Branko Deljanin (branko@eglcanada.ca)
and Elena Semenets

EGL USA’s Canadian Operation, Vancouver, B.C.
Sharrie Woodring, Nick Del Re, and Dusan Simic

EGL USA Research Department, New York

Tourmaline with an iridescent coating. Although irides-
cent coatings have been applied for years to topaz and
quartz (see review by S. F. McClure and C. P. Smith,
“Gemstone enhancement and detection in the 1990s,”
Winter 2000 Gems & Gemology, pp. 336–359), little has
been published about their use on other colored stones.
Therefore, GIA was interested in examining several sam-

ples of coated tourmaline that were donated by John
Patrick (El Sobrante, California). Faced with a stock of
near-colorless tourmaline from Nigeria that was not readi-
ly marketable because of its pale color, Mr. Patrick sup-
plied the stones to Azotic Coating Technology Inc. (ACT)
of Rochester, Minnesota. Azotic produced a variety of sur-
face colors, apparently by using different “recipes” for the

Figure 39. Most of the HPHT-treated Iljin diamonds ranged from yellow-green to greenish yellow (left). 
The clarity of most samples ranged from VS1 to SI2 (right).

Figure 38. Iljin Diamond Co. is producing a range of
colors through the HPHT treatment of type Ia dia-
monds (here, 0.4–2.0 ct). Photo © Robert Weldon/
Professional Jeweler.
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iridescent coatings. According to company president Ron
Kearnes, Azotic can produce more than 280 different col-
ors, using patented (or patent pending) coating technology.
These have been applied to topaz, beryl, synthetic cubic
zirconia, sapphire, tourmaline, quartz, and various types of
glass, which are being marketed by Azotic as “surface-
enhanced designer gemstones.”

Seven of the coated tourmalines were examined by
one of us (EPQ): six faceted and one cabochon, ranging
from 0.33 to 2.47 ct (figure 40). The colors included
brownish orange, greenish blue, purplish pink, grayish
purple, greenish yellow, and orange, with several of the
stones displaying iridescent flashes. The R.I. values were
no=1.640–1.642 and ne=1.624–1.627; the cabochon yield-
ed a spot reading of 1.63. Birefringence was 0.014–0.016.
Specific gravity, determined hydrostatically, was
3.06–3.09. The stones were inert to both long- and short-
wave UV radiation, and no absorption features were
observed with the desk-model spectroscope. Only the
purplish pink stone had a weak pink reaction to a
Chelsea filter. Microscopic examination revealed inclu-
sions of transparent colorless crystals, needles, “finger-
prints,” and fractures.

All the stones had an iridescent coating with a sub-
metallic luster, which was confined to the pavilion
facets of the faceted stones and to the domed surface of
the cabochon. The coating on the purplish pink stone
was spotty and was not quite as lustrous or iridescent
as on the others. This, along with the Chelsea filter
reaction, suggested that this stone was coated by a dif-
ferent method from that used for the other samples
(e.g., sputtering). The R.I.’s reported above were taken
from areas where the coating was absent (i.e., from the
table of the faceted stones and from the base of the

cabochon). Most of the coated surfaces did not register
an R.I. on a standard refractometer. One of the stones
did show a very vague reading around 1.70, and the pur-
plish pink stone displayed a shadow edge around 1.63
and another edge at about 1.77. Since the R.I. values of
tourmaline and topaz may overlap, this new coated
tourmaline could potentially be misidentified as topaz,
which is more commonly coated. Careful examination
of the optic character, birefringence, and S.G. will sepa-
rate the two gem materials.

Elizabeth P. Quinn
GIA Gem Laboratory, Carlsbad

BML 

MISCELLANEOUS
Heat treatment and gem cutting facility in Madagascar.
While in Madagascar in July 2003, this contributor visited
an ambitious heat-treatment and gem-cutting facility in
Antananarivo. Operated by an Italian father-and-son team,
Antonio and Guiseppe Pocobelli of Magic Stone
Madagascar, the facility initially opened in December
1999. Recently, they have expanded from 16 to 30 gem
cutters (see, e.g., figure 41), who are being trained by an
expert lapidary from Sri Lanka. Custom-designed
machines enable the stones to pass through the entire pre-
forming, cutting, and polishing procedure using the same
stone holder. They are working only with Madagascar
gems, mostly sapphires from Ilakaka, but also rubies from
Andilamena and Vatomandry. After preforming and any
heating that may be necessary to enhance the color/clarity
of the corundum, the stones are sorted according to seven
color grades and three clarities. 

For stones weighing less than 1 ct, once the cutting

Figure 41. At the recently expanded facility owned by
Magic Stone Madagascar, sapphires and rubies from
that country are being cut using customized equip-
ment. Photo by Brendan Laurs.

Figure 40. These tourmalines (0.33–2.47 ct) have an
iridescent coating on the pavilion of the faceted

stones and on the domed surface of the cabochon.
The coating produces flashes of iridescent colors,

which can be seen face up in the faceted stones and
as concentric rainbow colors on the cabochon.

Courtesy of John Patrick; photo by Maha Tannous.
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team is fully trained, Magic Stone plans to generate 20,000
preforms/day that will be polished in China. In addition,
they plan to produce up to 2,000 carats/month of 1+ ct
faceted stones at their facility, which will be marketed pri-
marily in the U.S. Strict quality control and production
standards are maintained at the Madagascar facility by a
computerized tracking system that monitors each step of
the cutting process.

Magic Stone has purchased or independently developed
five units for heat treating Madagascar corundum (see, e.g.,
figure 42); the company uses a variety of temperatures and
atmospheres (but not Be diffusion treatment), depending on
the characteristics of the material and its locality.
Eventually, the team plans to cut calibrated tsavorite and
color-change garnets as well. Considering the underdevel-
oped nature of the gem-cutting industry in Madagascar, this
small but ambitious operation provides a good example of
value-added activities and vertical integration in this gem-
rich country.

BML

Plans for a gemological institute in Madagascar. The govern-
ment of Madagascar has undertaken an ambitious initiative
to improve the capacity and operating environment of the
gem industry in that country. This plan is part of a larger
project, to be financed by the World Bank with the assis-
tance of the U.S. Agency for International Development
(USAID), that is called PGRM (Projet de Gouvernance sur
les Resources Minerales, or Mineral Resources Governance
Project; see http://www4.worldbank.org/sprojects/
Project.asp?pid=P076245). The project will be overseen by
the nation’s Ministry of Energy and Mines. It has several
components, including: a Gemological Institute of
Madagascar (Institute de Gemmologie de Madagascar,
IGM), a gemstone exchange in Antananarivo, a “One-stop
Shop” to expedite mineral exports, and a system of micro-
financing for artisanal miners. In addition, the initiative
will sponsor geologic mapping and geophysical surveys of
selected areas with high mineral potential. 

Tom Cushman (tom-igm@wanadoo.mg) has been
selected to be the international consultant in charge of
creating and coordinating the development of the IGM
project. For the past 12 years, he has been a frequent visi-
tor to Madagascar in his capacity as a gem dealer. The
country intends to create the first internationally recog-
nized gemological institution in the African region,
which is envisioned to offer three primary services:

1. Instruction in Gemology. Students will be trained for
employment in the private sector (e.g., stone buying and
selling, banking, appraisal, and consulting), in education
(e.g., working as instructors at the IGM in Antananarivo
or in satellite offices in other Madagascar cities), or in
government administration (e.g., in the Mines Depart-
ment, customs, or the One-stop Shop). As a first step, the
IGM has scheduled a GIA extension course in gem iden-
tification for December 2003 in Antananarivo. 

2. Instruction in Lapidary Arts. Experts from within and
outside Madagascar will teach gem cutting to interna-
tional standards, with the goal of raising the quality of
Malagasy cutting and its acceptability in the world
marketplace. In addition to increasing local employ-
ment, this value-added activity should enhance prof-
itability in the mineral sector and make Madagascar a
more desirable destination for foreign buyers. 

3. Laboratory Services. A laboratory capable of issuing
internationally recognized certificates will increase
buyer confidence in gems available in Madagascar.

The IGM is scheduled to commence its own instruc-
tion and laboratory services in 2004. Its success will
depend on input and cooperation from all elements of the
mineral sector in Madagascar. Mr. Cushman welcomes
the comments and assistance of persons interested in
improving the quality and profitability of the gem industry
in that country. 

BML

Figure 42. This is one of five furnaces used by Magic
Stone Madagascar to heat treat corundum. Photo by
Brendan Laurs.
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CONFERENCE REPORTS
Gem presentations at the GAC-MAC-SEG meeting. On
May 26–28, 2003, the Geological Association of
Canada, Mineralogical Association of Canada, and
Society of Economic Geologists hosted a geoscience
meeting in Vancouver, British Columbia, Canada. The
conference featured special sessions on diamonds and
colored stones, and was attended by this contributor.
Some of the new gem-related information presented at
this meeting is highlighted here. Searchable abstracts of
all the poster and oral presentations are available at
http://gac.esd.mun.ca/gac_2003/search_abs/program.htm.

The diamond presentations focused mainly on
Canadian localities. Unfortunately, there was only a mod-
est amount of new data reported, with most presenters
offering reviews of the exploration and mining of various
properties. L. P. Boyer of the University of British
Columbia, Vancouver, and coauthors reported that 36
kimberlites have been found in the Buffalo Hills province
of Alberta; diamonds have been recovered from 24 of
them. B. C. Jellicoe of Kensington Resources, Saskatoon,
Saskatchewan, and coauthors summarized diamond
exploration activities in Saskatchewan’s Fort à la Corne
kimberlite field, which have involved a variety of geo-
physical and drilling techniques; the Star kimberlite is
being bulk-sampled by Shore Gold, with the goal of
obtaining at least 3,000 carats from up to 25,000 tonnes of
kimberlite. R. Boyd of Ashton Mining of Canada,
Vancouver, British Columbia, and coauthors reported that
eight diamondiferous kimberlites (known as the Renard
cluster) have been found on Foxtrot property in the Otish
Mountains region of Quebec. A 0.92 ct diamond was
recovered from a 609 kg bulk sample at the Renard 6 kim-
berlite. N. S. Lefebvre of the University of British
Columbia and coauthors examined the unusual geology of
diamond-bearing alkali volcaniclastic rocks at Wawa,
Ontario; from a bulk sample weighing 4,080.5 kg, 22,235
diamonds (presumably micro-sized) were recovered. In
addition to the Canadian diamond localities, 69 alluvial
diamonds from Juina, Brazil, were characterized by P. C.
Hayman (University of British Columbia) and coauthors,
who confirmed previous research suggesting that the dia-
monds likely originated from great depths (i.e., >410 km,
in the lower mantle or transition zone).

Significant progress has been made on diamond explo-
ration techniques using geophysics and indicator minerals.
Dr. H. Helmstaedt of Queen’s University, Kingston,
Ontario, proposed that the assessment of the diamond
potential of a craton should involve a complete examina-
tion of the physical (craton size, shape, and boundaries),
geophysical, and geologic parameters, so that the tectonic
history can be reconstructed and the major geologic events
can be evaluated according to their possible influence on
the preservation or destruction of a potentially diamondif-
erous Archean lithosphere. Dr. A. G. Jones of the

Geological Survey of Canada, Ottawa, Ontario, discovered
a geophysical anomaly under the Lac de Gras kimberlite
field by using deep-probing electromagnetic surveys (i.e.,
natural-source magnetotellurics); this technique could be
used to explore other areas of the Canadian Shield for dia-
monds. Dr. P. T. C. Hammer and colleagues from the
University of British Columbia described the successful
application of seismic reflection techniques for imaging the
Snap Lake kimberlite dike, at depths of 60–1,300 m and
over a lateral distance of 5,700 m. These results demon-
strate the potential of using seismic methods for the explo-
ration, subsurface mapping, and detailed imaging of kim-
berlite dikes. Dr. T. E. McCandless of Ashton Mining of
Canada presented work he did with H. T. Dummett
(deceased) on two compositional trends of chromite indica-
tor minerals; conditions that are conducive to diamond sta-
bility occur when Fe is mostly in the ferrous state, indicat-
ing a lower oxygen fugacity. Dr. R. L. Flemming and M. A.
Hollis of the University of Western Ontario, London,
Ontario, analyzed garnets by X-ray microdiffraction and
found that the peak positions for diamond-indicating G10
garnets were shifted (due to a smaller d-spacing) when com-
pared to eclogitic and crustal garnets that are not affiliated
with diamonds. Their microdiffraction technique, there-
fore, offers another potential tool for evaluating garnets as
diamond indicator minerals. 

Colored stone presentations included much new infor-
mation about Canadian sources, as well as other localities
worldwide. Dr. L. A. Groat of the University of British
Columbia summarized new Canadian occurrences for
emerald (Regal Ridge in Yukon Territory—figure 43,
Lened in Northwest Territories [NWT], and Taylor in
Ontario), aquamarine (southeastern British Columbia), and

Figure 43. These emeralds were recovered from the
Regal Ridge deposit in Canada’s Yukon Territory.
The upright prism in the center measures 1.5 ¥ 0.6 cm
and weighs 2.44 g. Courtesy of True North Gems;
photo © Stephen J. Krasemann.
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tourmaline (the O’Grady batholith in NWT). H. L. Neufeld
of the University of British Columbia and coauthors char-
acterized the geology of the Regal Ridge emerald deposit,
and reported highlights of the 2002 field season; these
included the discovery of new mineralized zones to the
west and southwest of the original showing, and the recov-
ery of 65 kg of emerald-bearing concentrate from a 120
tonne bulk sample. Dr. D. C. Murphy of the Yukon
Geological Survey in Whitehorse and coauthors observed
that mid-Cretaceous granite and mafic/ultramafic rocks
are locally juxtaposed in the Regal Ridge area, and else-
where throughout the Yukon Territory, providing numer-
ous targets for emerald exploration. Dr. D. D. Marshall of
Simon Fraser University, Burnaby, British Columbia, and
coauthors reported that quartz-carbonate-emerald veins at
the Lened locality formed by contact metamorphism
between a granitic pluton and sedimentary rocks (i.e.,
black shales). H. Falck of the Northern Geoscience Centre,
Yellowknife, NWT, and coauthors used a portable gamma-
ray spectrometer to identify favorable conduits for emerald
mineralization at the Lened property. 

Dr. G. Giuliani of the Centre de Recherches Pétro-
graphiques et Géochimiques, Nancy, France, and coau-
thors studied the Monte Santo emerald deposits in
Tocantins, Brazil; they found that emeralds are found both
in desilicated pegmatitic/aplitic dikes and in biotite-rich
altered rocks developed at the contact with the amphibo-
lite host rocks. Dr. M. A. Wise of the Smithsonian
Institution, Washington, D.C., and coauthor described the
emerald- and hiddenite-bearing vein assemblages at the
Rist property in Hiddenite, North Carolina. While hidden-
ite formed in simple veins containing calcite, emerald
occurred with more complex assemblages of rutile,
siderite, quartz, graphite, and chabazite. 

Dr. G. Giuliani and coauthors presented isotopic and
inclusion studies of Vietnamese rubies and pink sapphires
from Luc Yen and Yen Bai (in Yen Bai Province) and Quy
Chau (in Vinh Province). While corundum from the for-
mer province is known to have been derived from
Cambrian metasediments (i.e., marbles), rubies from Quy
Chau are found only in placers; their marble-derived affili-
ation was ascertained from fluid inclusion and oxygen iso-
topic evidence. V. Garnier of the Centre de Recherches
Pétrographiques et Géochimiques, Nancy, and coauthors
assembled age data of Asian marble-hosted ruby deposits,
and found a direct link with Cenozoic mountain-building
events during the collision of the Indian and Asian plates. 

Dr. D. W. Baker of Little Belt Consulting Services,
Monarch, Montana, and coauthors presented evidence that
the sapphire deposit at Yogo Gulch, Montana, formed as a
result of three plate-tectonic events that led to the volcan-
ism of low-volume, CO2-rich magmas that originated from
the asthenosphere. Dr. M. I. Garland of London, Ontario,
traced the alluvial sapphires from western Montana to
metamorphic rocks that were eroded from the area near the
Bitterroot lobe of the Idaho batholith. These rocks were

uplifted to the surface by early Tertiary time, and subse-
quently eroded; Quaternary reworking of the sapphire-bear-
ing sediments formed the present-day placer deposits. 

In other presentations on colored stones, Dr. D.
Ohnenstetter of the Centre de Recherches Pétrographiques
et Géochimiques, Nancy, and coauthors correlated the for-
mation of trapiche textures in Colombian emeralds and
Vietnamese rubies with carbonate-shale-evaporite–bearing
metasedimentary formations. A. M. Cade and colleagues
from the University of Western Ontario studied the origin
of color in blue and green lapis lazuli from Baffin Island,
Nunavut, Canada. Oxidation appears to influence color,
since the blue lazurite contained relatively more sulfide
and the green lazurite contained more sulfate. Dr. S. A.
Kissin of Lakehead University, Thunder Bay, Ontario,
found that amethyst from Thunder Bay (see, e.g., figure 44)
progressively lost color with sunlight exposure (i.e., as
examined at intervals of two months, six months, and one
year); the amethyst color could be restored by X-ray irradi-
ation. This contributor and colleagues confirmed that end-
member species of elbaite-liddicoatite and rhodizite-lon-
donite cannot be separated by practical gemological meth-
ods. Instead, electron-microprobe analysis of polished sam-
ples is necessary, and these analyses frequently reveal fine-
scale chemical zoning of the two species in each series. 

BML

8th International Kimberlite Conference. This confer-
ence, held approximately every four years, is the most
important professional meeting dealing with the occur-
rence and genesis of diamonds. This year it was held in
Victoria, British Columbia, Canada, on June 22–27, and
was attended by these contributors. About 275 presenta-
tions (both oral and poster) were delivered, and 590

Figure 44. Amethyst from Thunder Bay, Ontario,
fades with prolonged exposure to sunlight, but the
color can be restored by X-ray irradiation. This color
behavior is quite common for amethyst. The particu-
larly fine example of Thunder Bay amethyst shown
here is from the Panorama mine, and weighs 5.92 ct.
Courtesy of Brad Wilson.
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attendees registered for the meeting. Given the recent
prospecting rush and resulting diamond finds in Canada
(figure 45), many of the presentations focused on those
deposits. Overall, this conference marked a shift in opin-
ion that many kimberlite magmas could be generated
from melted crustal rocks arising along ancient subduc-
tion zones, rather than being derived solely from mag-
mas originating deeper in the mantle. These ancient
subduction zones may be found along the edges of cra-
tons, or in “suture zones”—areas where rocks of differ-
ent types are juxtaposed—within cratons. 

Here we summarize the results of presentations that
might hold the most interest for G&G readers. Extended
abstracts are available on CD-ROM from the Mineralogical

Society of America (business@minsocam.org), and confer-
ence proceedings will be published in two future issues of
Lithos, a mineralogy and petrology journal.

Because of concern over—and international sanctions
on trade in—diamonds that are being mined to fund con-
flicts in a number of African countries, identifying sources
of diamonds has become an important quest in the scien-
tific community. Eva Anckar of the University of Cape
Town, South Africa, and coauthors described possible
techniques for fingerprinting run-of-mine parcels of dia-
monds. Multivariate statistical analyses employing
infrared spectra, size distributions, and physical character-
istics proved useful for this identification, based on parcels
of 1–2 mm rough diamonds available from three primary
deposits in South Africa and Canada. Ms. Anckar pointed
out the need for samples of known “conflict diamonds”
for their database.

Dr. Lawrence Taylor of the University of Tennessee,
Knoxville, and coauthors discussed criteria for establishing
the syngenesis of diamonds and their inclusions.
Inclusions can be protogenetic (have formed prior to the
diamond; figure 46, right), syngenetic (have formed at the
same time as the diamond host; figure 46, left), or epige-
netic (e.g., due to post-growth alteration). Protogenetic
inclusions have their own morphologies, while the shape
of syngenetic inclusions is influenced by the host dia-
mond. The once-widespread assumption that most inclu-
sions in diamond are syngenetic with their host is now
seriously questioned.

Dr. Larry Heamon of the University of Alberta,
Edmonton, Canada, and Dr. Bruce Kjarsgaard of the
Geological Survey of Canada, Ottawa, discussed the tem-
poral evolution of North American kimberlites (figure 47).

Figure 45. These gem-quality diamond crystals,
which were photographed on a colorful piece of kim-
berlite, are from Canada’s Ekati mine. Courtesy of
BHP Billiton Diamonds.

Figure 46. On the left (magnified 35¥), the stepped triangular development of this purplish pink pyrope inclu-
sion in a peridotitic diamond from Siberia reveals the syngenetic influence of the host diamond. On the
right, the shape and seemingly random orientation of the pyrope and olivine inclusions in this 4.60 mm
peridotitic diamond macle suggest that they are protogenetic. Strain is revealed using polarized light.
Photomicrographs by John I. Koivula.
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Precise dates for kimberlites help constrain the origin and
triggering mechanisms of kimberlite magmatism, show
temporal patterns of diamond deposits, and help with dia-
mond prospecting. Suggested kimberlite production mech-
anisms include decarbonation of subducted oceanic crust
(from which we would expect corridors of kimberlite mag-
matism parallel to subduction zones), or crystallization
from small-volume melts associated with mantle plumes
(from which we would expect narrow corridors showing
ages in progression). Examining U-Pb ages from per-
ovskite, an accessory mineral in kimberlite, Drs. Heamon
and Kjarsgaard found that kimberlites tend to become
younger from east to west across North America (early
Cambrian in the northeast; Jurassic in the east; Cretaceous
in a central belt; and mixed ages, from 48–615 million
years [My], in a Western belt). Grant Lockhart of BHP
Billiton Diamonds and coauthors indicated that of the five
kimberlite fields known in the Slave Province, the Lac de
Gras field is the youngest.

Dr. Tom Nowicki of Mineral Services Canada,
Vancouver, and coauthors reviewed the geology at Ekati.
Most of the kimberlite pipes are about 3 hectares (ha) in
area and 400 m in depth. One exception is the Fox pipe,
which covers 17 ha and is about 1 km deep. Darren Dyck
of BHP Billiton Diamonds and coauthors explained dia-
mond resource and reserve estimation at the same

deposit. As of June 2003, 25% of the kimberlites at Ekati
had been sampled, and the resource was 10 pipes with 114
million tonnes of ore at 1.3 ct ¼tonne (range 0.1–5); the
reserve (i.e., the amount that can be mined economically
with high certainty) was half this amount. Dr. John
Gurney of Mineral Services, Pinelands, South Africa, and
coauthors described the characteristics of bulk samples of
Ekati diamonds, based on their examination of about
32,000 diamonds from 13 kimberlites. They typically
formed octahedra (including macles) and dodecahedra;
sometimes formed cubes, fibrous cubes, and cuboctahe-
dra; and mainly were white and brown (rarely yellow).
Different clusters of pipes showed different population
trends. Dr. Robert Creaser of the University of Alberta,
Edmonton, and coauthors examined Rb-Sr ages for phlo-
gopite megacrysts from 27 kimberlites at Ekati. The peri-
od between 51 and 53 million years ago was the most pro-
ductive for diamond emplacement.

Kimberley Webb of De Beers Canada Exploration,
Vancouver, and coauthors discussed the geology of the
Victor claim in Attawapiskat, Ontario. The kimberlite bod-
ies are mainly pyroclastic and lack diatreme roots. Adrian
Berryman of De Beers Canada Exploration, Toronto, and
coauthors described the geology of the Fort à la Corne
deposit in Saskatchewan, where about 70 kimberlites (60%
diamondiferous) have been found. Roy Eccles of the Alberta

Figure 47. Age relationships
between North American

kimberlites and related
rocks are shown in this

map. Yellow names refer to
kimberlite clusters or

fields, whereas black labels
indicate individual kimber-

lite bodies. Circles repre-
sent kimberlites, triangles

refer to lamproites, and
rectangles indicate other

kimberlite-like units such
as olivine melilitite or lam-

prophyre. Black symbols
refer to Middle Proterozoic

kimberlites, and white
symbols indicate unknown

age. Modified from L. M.
Heaman and B. A. Kjars-

gaard, “The temporal evo-
lution of North American

kimberlites,” 8th Inter-
national Kimberlite

Conference Extended
Abstracts CD-ROM, #0099,

Victoria, B.C., Canada,
June 22–27, 2003.
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Geological Survey, Edmonton, Canada, and colleagues
described the petrogenesis of late Cretaceous diamondifer-
ous rocks (Mountain Lake, Buffalo Hills, Birch Mountain)
in Alberta. These bodies are mostly small, from less than 1
to 48 ha.

Several presentations covered African kimberlites. The
geology of the Mwadui kimberlite in Tanzania was
described by Dr. Johann Stiefenhofer of the De Beers
Geoscience Centre, Johannesburg, South Africa, and coau-
thor. This represents the largest diamondiferous kimberlite
ever mined, and it exhibits an almost perfectly preserved
example of a crater-fill deposit (i.e., erupted material that
fell back into the volcano’s crater). Dr. Stephan Kurszlaukis
(also of the De Beers Geoscience Centre) and coauthor
explained that the Venetia kimberlite pipes in South Africa
formed along preexisting faults and fractures in the host
rocks as the result of several violent volcanic phases sepa-
rated by periods of relative inactivity. Clare Appleyard of
De Beers Geoscience Centre and coauthors explained that
eclogitic diamonds from the Finsch mine in South Africa
show a wide range of nitrogen contents, but they found no
type IIa diamonds (i.e., those without any detectable nitro-
gen). The inclusions in these diamonds are consistent with
eclogite formation from a subducted slab protolith (“par-
ent” rock). Dr. Pierre Cartigny of the Institut de Physique
de Globe, Paris, and coauthors concluded that reaction of
subducted material with fluids (metasomatism) could be
responsible for the formation of Namibian diamonds. 

Many other speakers also presented evidence that some
diamonds form through mantle metasomatism. Dr.
Thomas Stachel of the University of Alberta and coauthors
examined trace elements—especially rare earths and
chromium—in garnet inclusions in diamonds from the
Birim River, Ghana. The trace-element patterns can be
explained if both silicate melts and oxidizing “CHO” (car-
bon/hydrogen/oxygen) fluids, from down-going crustal
slabs, were involved in the garnet genesis. Dr. Jeffrey Harris
of the University of Glasgow presented his group’s work on
some unusual inclusions in small (2–4 mm) Namibian dia-
monds. This suite of inclusions and the formation of the
host diamonds could be explained by a peridotitic source
that had undergone “extensive carbonation.” Dr. Ray
Burgess of the University of Manchester, United Kingdom,
and co-authors discussed the different 40Ar-39Ar ages of
clinopyroxene inclusions in Venetia (South Africa) and
Orapa (Botswana) eclogitic diamonds. They suggested that
the Orapa diamonds are significantly older (990 My) than
the host kimberlite (eruption age about 93 My), but that
some of the Venetia diamonds are about the same age as
their host kimberlite (about 520 My). According to Dr.
Dorrit Jacob of the University of Greifswald, Germany,
trace-element and isotopic evidence suggests that mantle
eclogites may have been formed from seawater-altered,
subducted oceanic crust. 

Dr. Oded Navon, of the Hebrew University, Jerusalem,
and colleagues provided a review of what has been learned

from fluid inclusions in diamonds. Most diamonds precipi-
tated from fluids, and some trapped these fluids in micro-
inclusions (e.g., in “clouds”). Four types of fluids are seen:
a potassium chloride brine; a carbonatitic melt containing
Mg, Ca, and Fe; a hydrous silicic melt containing Si and
Al; and a sulfide melt. Previous work has shown that dia-
monds can be grown from a carbonatite melt; carbon iso-
topic data are also consistent with some diamonds grow-
ing from this source in nature. 

Dr. Catherine McCammon of the University of
Bayreuth, Germany, and coauthor discussed mantle oxygen
fugacity and diamond formation. Oxygen fugacity (a mea-
sure of how oxidizing the system is) changes phase rela-
tions and compositions of melts and fluids, and affects the
stability of diamond. Oxidizing conditions can stabilize fer-
ropericlase, a diamond inclusion mineral that otherwise
requires mid- to lower-mantle pressure to form. Therefore,
diamonds with syngenetic ferropericlase inclusions did not
necessarily form at deep levels (e.g., the lower mantle), as
has been suggested by previous workers. Dr. Gerhard Brey,
of the University of Frankfurt, Germany, and coauthors
also examined the stability of ferropericlase coexisting with
other inclusions in diamonds. Very high pressure is not
needed for ferropericlase-bearing inclusion suites from São
Luis, Brazil, and many from Kankan, Guinea.

Dr. Mahesh Anand of the University of Tennessee,
Knoxville, and colleagues dissected eclogite nodules from
the Udachnaya pipe in Yakutia, Russia. They found that
some diamonds occur along linear features in the nodules
and that diamonds occur in and around altered clinopyrox-
ene. Dr. Stephen Haggerty of Florida International
University, Miami, described kimberlite-type rocks in the
Dharwar craton, India. Currently, the only primary dia-
mond mine is Majhgawan, in the Bundelkhand craton,
which produces several tens of thousands of carats per year
from 10 ct/100 tonnes of ore.

The 9th International Kimberlite Conference will be
held in Hyderabad, India, in October 2006. 

Mary L. Johnson and James E. Shigley
GIA Research, Carlsbad

ANNOUNCEMENTS
John I. Koivula wins AGS Liddicoat journalism award for
G&G article. GIA chief research gemologist (and Gems &
Gemology contributing editor) John I. Koivula has received
the American Gem Society’s Richard T. Liddicoat
Journalism Award in the Jewelry Industry/Trade Reporting
division for his Spring 2003 Gems & Gemology article
“Photomicrography for Gemologists.” This award was
developed in remembrance of GIA Chairman Richard T.
Liddicoat, to honor journalists who have made exceptional
contributions to the understanding of gemology, as well as
the ideals of ethics, education, and consumer protection.
The award was presented at AGS’s Circle of Distinction
Dinner on July 29, 2003, during the JA New York Show. 
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Also honored at this event was longtime G&G con-
tributor G. Robert Crowningshield, who received the 2003
AGS Lifetime Achievement Award. 

Visit Gems & Gemology in Tucson. Meet the editors and
take advantage of special offers on subscriptions and back
issues at the G&G booth in the Galleria section (middle
floor) of the Tucson Convention Center during the AGTA
show, February 4–9, 2004. 

GIA Education’s traveling Extension classes will offer
hands-on training in Tucson with “Diamond Grading”
(February 2–6) and “Advanced Gemology” (February 7). To
enroll, call 800-421-7250, ext. 4001. Outside the U.S. and
Canada, call 760-603-4001. GIA will also present two free
seminars on Sunday, February 8, a “Gems & Gemology
2003 Recap” and “Business for Jewelers.”

The GIA Alumni Association will host a dance party in
Tucson on February 6, featuring a silent auction, an indus-
try awards presentation, and a live auction. To reserve tick-
ets, call 760-603-4204 or e-mail events@gia.edu.

The theme of this year’s Tucson Gem & Mineral Show
(February 12–15) is gold, which will be the topic of a one-
day symposium on February 14. For more information,
visit www.tgms.org.

Conferences
Québec Exploration 2003. This conference, which will take
place November 24–27, 2003, in Québec City, Canada, will
feature a session on “Early-stage Assessment of Kimberlites
Using Indicator Minerals, Petrography and Microdiamonds.”
A November 24 workshop called “Diamonds and
Kimberlites” will provide an opportunity for hands-on exam-
ination of kimberlite samples, indicator minerals, and dia-
monds. Visit www.quebecexploration.qc.ca, e-mail
info@QuebecExploration.qc.ca, or call 418-627-6392.

Gems at the MRS Fall Meeting. On December 1–5, 2003,
the Materials Research Society will convene in Boston,
Massachusetts. The meeting will include a symposium
titled “The Science of Gem Materials.” For more informa-
tion, visit www.mrs.org/meetings/fall2003/symp_ii.html,
e-mail info@mrs.org, or call 724-779-3003. 

PDAC 2004. The 2004 Prospectors and Developers
Association of Canada international convention on March
7–10, 2004, will include a special session on diamonds that
will consider the use of microdiamonds in exploration, pro-
ject development, and diamond recovery methods. In addi-
tion, an update on diamond resource/evaluation methods
will be provided. For more information, visit www.pdac.ca,
e-mail info@pdac.ca, or call 416-362-1969.

Exhibits
Chanel Collection Privée. The Chanel 2003 “Collection
Privée,” a 150-piece fine jewelry collection, will be on dis-
play beginning in November at the Chanel Fine Jewelry
boutique in New York City (733 Madison Avenue).
Among the themes represented will be reproductions of
original Chanel jewelry from the 1930s. In 2004, the col-
lection will travel to Chanel boutiques in Beverly Hills,
California; Honolulu, Hawaii; and Palm Beach, Florida.
Contact Amy Horowitz at amy.horowitz@chanelusa.com
or 212-715-4747.

Treasures of ancient Egypt at the New Orleans Museum of
Art. “The Quest for Immortality,” the first exhibition of
artifacts from the Egyptian national collection to tour the
U.S. since the Tutankhamen exhibition during the 1980s,
will be on display at the New Orleans Museum of Art
from October 19, 2003 through February 25, 2004. Among
the many items to be exhibited are gold and jeweled funer-
al relics from the royal tombs at Tanis, as well as a com-
plete reconstruction of the tomb of Thutmose III, who
ruled Egypt during the 15th century BC. For more informa-
tion, visit www.noma.org or call (504) 488-2631.

ERRATUM
On p. 146 of the Summer 2003 issue, the fluorescence
description provided in the Lab Note on the glass imita-
tion of tsavorite garnet should have read, “Garnets are
usually inert to short-wave UV radiation, but some tsa-
vorites may fluoresce weak reddish orange to long-wave
UV.” Gems & Gemology thanks Dr. Jaroslav Hyrsl for
bringing this error to our attention.


	Gem News
	Australia’s Largest Diamond Crystal Found at Merlin
	Update on Diamond Mining and Exploration in the Slaveprovince, NWT, and Northern Alberta, Canada 
	Profile Cut Diamonds
	An Alexandrite-Emerald Intergrowth
	Amethyst from Nigeria
	New Hiddenite Discovery in Historic North Carolina location
	Update on Sapphires,Pezzottaite, and other Gems from Madagascar
	Update on Mining and Marketing Gems in Mogok, Myanmar
	“Star” Obsidian
	An Unusual Star Quartz
	Star Sunstone from Tanzania
	More Curiosities from Tucson 2003
	Chemical Vapor Deposition (Cvd): A New Source of Gemquality laboratory-Created Diamond
	“Mermaid Crystal,” an Opal Simulant
	Synthetic Spinel with Unusual Inclusions
	HPHT-processed Diamonds from Korea
	Tourmaline with an Iridescent coating
	Heat Treatment and Gem Cutting Facility in Madagascar
	Plans for a Gemological Institute in Madagascar
	Gem Presentations at the GAC-MAC-SEG Meeting
	8th International Kimberlite Conference



