
DIAMONDS 

Botswana produces large diamond. A 446-ct diamond, 
recovered earlier this year from the Jwaneng mine in 
Botswana, is the largest diamond to date from this south- 
ern African nation. The stone is being evaluated by 
Debswana, a firm owned by the government of Botswana 
and De Beers. (Mining Journal, April 9, p. 259) 

De Beers now marketing high-quality, high-pressure syn- 
thetic diamond products . . . De Beers's work on high- 
quality synthetic diamond crystals, qualified for years as 
being purely experimental, is now being applied to the 
commercial production of industrial materials. As report- 
ed in the January 1993 issue of Industrial Diamond 
Review, Dr. Come Phaal, senior technical executive of 
the De Beers Industrial Diamond Division, revealed that 

Figure 1. De Beers is now promoting a line of 
high-quality industrial synthetic diamonds 
under the trade name Monocrystal @. The dis- 
play shown here, part of the De Beers industrial 
diamond exhibit at the 1992 Japan International 
Machine Tool Fair in Tokyo, included a 34.80-ct 
yellow synthetic diamond (upper center) that 
has since been sawn into plates for industrial 
tooling research. Photo courtesy of De Beers. 

research and development efforts in the high-pressure, 
high-temperature synthesis of diamond have led to the 
commercial availability of a line of yellow, single-crystal 
industrial products that are being sold under the De Beers 
Monocrystal@ trademark for industrial tools (figure 1). 

Although these synthetic crystals are cost effective 
only in the range of 1-4 ct, the improved technology has 
made possible the experimental growth of a 34.80-ct yel- 
low industrial-quality (i.e., it contains numerous metallic 
inclusions) synthetic diamond crystal-which is signifi- 
cantly larger than the 14.2-ct synthetic diamond crystal 
mentioned in the Winter 1990 Gem News section. 
According to De Beers, the growth of this large crystal 
required 600 hours in the synthesis cycle. Dr. Phaal credits 
research by the De Beers Diamond Research Laboratory in 
South Africa and a specialized production plant on the Isle 
of Man for making this technological feat possible. 

. . . and De Beers CVD industrial synthetic diamond 
products. Dr. Phaal also discussed the De Beers line of 
CVD (carbon vapor deposition) synthetic diamond prod- 
ucts. He feels that the low-pressure, polycrystalline syn- 
thetic diamond thin films complement the classic high- 
pressure, high-temperature single-crystal synthetics. The 
commercial De Beers CVD products fall into two main 
categories: (1) tool inserts and parts subject to wear, and 
(2) optical-quality films. These are marketed under the 
names CVDITE@ and DIAFILMB, respectively. It should 
be noted that, although De Beers is the second company in 
the world (after Sumitomo) to offer high-quality synthetic 
diamond products for sale, industrial CVD synthetic dia- 
mond products are available from a number of companies, 
such as General Electric, Norton, and Crystallume. 

"Flanders Brilliant" cut debuts in U.S. The intemational- 
ly registered Flanders Brilliant cut (figure 2) was promot- 
ed for the first time in the United States at the June 3-5 
Las Vegas Jewelry '93 Show. The most distinctive feature 
of the Flanders Brilliant, according to National Diamond 
Syndicate Inc. vice-president G q  Zimmerrnan, is that, 
when viewed from above, the star facets appear to be two 
perfect squares, stacked one on top of the other at a 45O 
alignment. 

The Flanders Brilliant is currently available in sizes 
ranging from about 10 points up to about 3 ct and in col- 
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Figure 2. This "Flanders Brilliant"-cut diamond 
weighs 1.02 ct. Photo courtesy of National 
Diamond Syndicate Inc. 

Ã * 

ors E to LLon the GIA diamond color-grading scale. It is 
very similar to rounds in terms of weight retention, 
according to Mr. Zimmerman. 

With the aid of computers and the Technical and 
Scientific Research Centre for Diamonds (the latter 
attached to the Diamond High Council in Antwerp), the 
cut was developed in 1988 in Antwerp by Jan Storms, 
Johan DIHaene, and Dirk Obbers. However, previous 
marketing efforts focused on Japan. 

Sakha (Yakutia) building up diamond reserves. The 
republic of Sakha (formerly known as Yakutia), in the 
Russian Federation, Commonwealth of Independent 
States (C.I.S.), is building its own diamond reserves, inde- 
pendent of those in Moscow. In the future, Sakha might 
use locally fashioned diamonds from these reserves as 
collateral in obtaining loans from Western banks, accord- 
ing to a local government official interviewed by Reuters 
news service. It was also made clear, however, that 
Sakha had no intention of flooding the market with dia- 
monds and would wait to sell the gems until the eco- 
nomic and political situations in Russia had stabilized. 

Under an agreement made between the Russian 
Federation and Sakha, the latter now retains 20% of its 
diamond production. Sakha subsequently signed an 
agreement to sell 50% of this retained rough to De Beers. 
The remaining 50% held by Sakha goes into its indepen- 
dent reserves, from which some rough is sold to the local 
cutting industry. (Mining Journal, March 12, 1993, p. 
182, and May 7, 1993, p. 326). 
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Venezuela diamond production up. Venezuela posted an 
almost 50% increase in diamond production in 1992 over 
the previous year, contributing to an overall jump in the 
value of the country's mining-related output. Total produc- 
tion of diamonds in 1992 was 478,000 ct, up from 337,000 
ct in 1991. (Mining/ournuZ, January 15,1993, p. 47) 

COLORED STONES 
Blue cancrinite from Greenland. W. Aage Jensen, from 
the Department of Mineralogy, University of Copenhagen 
and Troels F. D. Nielsen, from the Geological Survey of 
Greenland, have provided the following report on the dis- 
covery of a deposit of gem-quality blue cancrinite (figure 
31 in southeast Greenland. 

The cancrinite occurs in one of several nepheline 
syenite dikes in  an area located at the head of the 
Kagssortoq Fjord, just south of Skjoldungen Island, at 
63'14'N, 420001W. No actual mining has taken place to 
date, but a few kilograms of rough material have been 
brought to Copenhagen for examination. Fourteen oval 
cabochons, 8.61 to 57.11 ct (the largest about 40 x 22 
rnml, have been fashioned from this material. 

Cancrinite is a hexagonal carbonate containing sodi- 
um, calcium, aluminum, and silicon. It occurs intergrown 
with sodalite and albite, and also contains inclusions of 
calcite, hematite, mica, pyrite, and rutile. The sodalite 
and albite components are whitish gray; the cancrinite is 
light-to-medium blue. Mr. Jensen noted that cabochons 
cut from the material alwavs show aventurescence. 

Mr. Jensen recorded refractive indices of w = 1.499 
and E = 1.493, with a birefringence of 0.006, on the fash- 
ioned specimens. He also determined a specific gravity of 
2.43 Â 0.01 and a hardness between 5 and 6 on the Mohs 
scale. The material fluoresced dark red to purple to short- 
wave ultraviolet radiation, and dark violet to long-wave 
U.V. The spectroscope revealed absorption in the red from 

Figwe 3. Cancrinite from a new source in 
Greenland was fashioned into this 8.61-ct cabo- 
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650 nm up, and in the blue region from 440 nm down. 
Mr. Jensen also found that cancrinite effervesces when 
tested with hot dilute HC1 acid, and the blue body color 
disappears when the material is crushed. 

"Emerald matrix" from North Carolina. Big Crabtree 
Mountain in North Carolina is the only emerald-produc- 
ing locality in the United States. In addition, the occur- 
rence of the emerald is unusual-within a well-defined 
pegmatite in mica schist. Although the mine has been 
worked sporadically for almost a century, few regard this 
as a commercial source of emeralds because little facet- 
grade material has been produced. 

Today, the area is being mined primarily to recover 
attractive "matrix" material: well-formed, although typi- 
cally fractured, hexagonal prisms of emerald and small 
black tourmaline crystals in a bright white quartz- 
feldspar matrix (figure 4). At the February 1993 Tucson 
show, Emerald City Gem Shop was marketing both fash- 
ioned and rough specimens. The fashioned material, 
referred to as "emerald matrix," was in the form of solid 
cabochons (again, see figure 4) or doublets, the latter con- 
sisting of a thin slice of the "matrix" with a colorless 
quartz cap. 

This family-owned business is also involved in a 
partnership that operates the mine. They conduct annual 
field trips, in conjunction with the August Spruce Pine 
Mineral and Gem Festival, to allow rock hounds to do 
their own collecting. Visitors can also use facilities at the 
gem shop to wash and separate the ore. 

Gemstone globe and maps. At Tucson this past February, 
Hong Kong-based Lucky Gems and Jewellery displayed a 
globe about 30 cm (1 ft.) in diameter that had been fash- 
ioned from slabs of gem materials (figure 5). The oceans 
were fabricated from lapis lazuli, while countries were 
constructed of gem materials such as abalone shell, aven- 

Figure 4. This 31.98-ct (34.20 x 16.46 x 6.09 mm) 
"emerald matrix" cabochon was cut from mate- 
rial taken from the Big Crabtree mine in Mitchell 
County, North Carolina. Courtesy of Emerald 
City Gem Shop; photo by Maha DeMaggio. 

Figure 5. This globe, approximately 30 cm in 
diameter, uses gem materials to represent coun- 
tries and oceans. Photo courtesy of Lucky Gems 
and Jewellery. 

turine quartz, hematite, malachite, picture jasper, obsidi- 
an, and unakite. Where possible, the gem material used 
for a country was one found in that country. For exam- 
ple, turquoise was used for Iran and rhodonite for 
Canada. The firm also produces custom-made globes 
using materials specified by the client, and flat maps 
were available following the same general motif. 

The first flat map was completed about four years 
ago, according to Horace Wong, marketing manager for 
the firm. The first globe, completed in 1990, took eight 
months to produce. Production of the globes and maps 
begins in a factory in Ping Wu, Shenzhen, China, with 
finishing done in the firm's Hong Kong workshop. The 
globes are constructed of a spherical wood frame on 
which the gem materials are placed. All of the gem mate- 
rials are cut and polished by hand. 

Lapidary art. One of the lapidary delights at the Tucson 
Show this past February was created by Kevin Lane 
Smith of Tucson. Fashioned from a piece of optical-quali- 
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Figure 6. This 72-ct quartz cabochon, which 
resembles a melting ice cube filled with air bub- 
bles, was designed to reflect a single plane of 
tiny inclusions. At 40x magnification (inset), 
one can see that each inclusion actually has 
three phases. Photo by Maha DeMaggio; pho- 
tomicrograph by John I. Koivula. 

ty quartz, this 72-ct free form contained a flat, uniform 
plane of tiny inclusions that Mr. Smith had positioned 
just above the surface of the base so the high-domed 
cabochon could act as a magnifier (figure 6). Examination 
of the stone with magnification revealed that these are 
classic three-phase inclusions (figure 6, inset), each con- 
taining a single cube of salt together with a vapor bubble, 
all in what must be a brine. 

Banded iridescent obsidian. Obsidian, a natural volcanic 
glass, occurs in a number of forms, including snowflake 
(white cristobalite patches in a dark gray to black body 
color), banded (with curved or sinuous layers), and 
Apache tears (naturally occurring small gray-to-brown 
pebbles that may be transparent to translucent). 

Another familiar type-commonly seen as small 
carvings fashioned in Mexico-is sheen obsidian, which 
has a black body color that exhibits a typically golden 
sheen at certain orientations. When such material 
exhibits a variety of iridescent colors, it is sometimes 
referred to as "rainbow" obsidian. 

At Tucson this February, Kevin Lane Smith showed 
one of the editors some truly exceptional carved obsidian. 
The material, which he referred to as Mexican "Mayan" 
rainbow obsidian, displayed multi-hued iridescence in 
distinct, parallel bands (figure 7). Mr. Smith reported that 
the material came from a remote area in the Mexican 
state of Jalisco that is reached by an eight- to 10-hour 
drive northwest from the city of Magdalena. He estimated 
that approximately 30 tons of obsidian have been recov- 

Figure 7. Fashioned from volcanic glass that has 
been promoted as Mexican "Mayan" rainbow 
obsidian, this carving (approximately 65 mm 
wide x 31 mm thick) displays striking iridescent 
colors. Courtesy of Kevin Lane Smith. 

ered from the area, virtually all with some iridescence. Of 
the 12 tons of material he saw, roughly 10% displayed 
what he described as exceptional iridescent colors. 

Gems from Orissa, India. The state of Orissa, in eastern 
India, is becoming a significant gem source. Since 1989, 
we have seen an increasing number of rhodolite garnets 
from Orissa; more recently, we have seen attractive 
aquamarine and ruby from this locality. 

At the 1993 Tucson Show, Amar J. Jain showed one 
of the editors a 2.99-ct faceted alexandrite from Orissa, as 
well as a parcel of dark grayish blue tourmalines (see, e.g., 
figure 8). Subsequent gemological testing on the 1.74-ct 
emerald-cut tourmaline in figure 8 revealed properties 
consistent with those published for tourmaline from 
other locahties, including refractive indices of 1.620 and 
1.640, birefringence of 0.020, and specific gravity of 3.1 1. 

Hessonite (grossular) garnet is being mined near the 
town of Kanta Bhaji, in the Kalahandi area. Anil B. and 
Ketan Dholakia had faceted samples that ranged from red- 
dish orange to orange to orangish brown in medium to 
dark tones. However, many of these showed the "roiled" 
effect generally associated with Sri Lankan hessonites. 
This was so pronounced in some stones that they 
appeared translucent, resembling the sard variety of chal- 
cedony. Gemological testing on the 2.19-ct orange stone 
in figure 8 revealed properties consistent with those of 
hessonite, including an R.I. of 1.748 and an S.G. of 3.65. 

After Tucson, the editors received a letter from 
Shyamala Femandes, a gemologist with the Gem Testing 
Laboratory of Jaipur, India, telling of a "new find" 
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Figure 8. Orissa is the source of this 1.74-ct tour- 
maline (left) and 2.1 9-ct hessonite garnet (right). 
Tourmaline courtesy of Amar 1. Jain Fine Gems 
(IVY); hessonite courtesy of Anil B. Dholakia, 
Adris Oriental Gem o) Art Corp.; photo by 
Maha DeMaggio. 

(December 1992) of chatoyant sillimanite in Orissa. The 
material was marketed as "moonstone cat's-eye" until 
local traders realized that it was not a feldspar. 

The Gem Testing Laboratory in Jaipur identified the 
material as sillimanite. They reported the following 
gemological properties: R.1.-1.659 to 1.678 (flat facet), 
1.66 (spot); S.G. (by hydrostatic weighing)-3.25; biaxial 
optic character; and Mohs hardness between 7 and 8. 
Microscopic examination revealed the parallel acicular 
inclusions that cause the chatoyancy. Also noted were 
two- and three-phase inclusions in "fingerprint" patterns, 
as well as black platelets of undetermined composition. 

According to Mrs. Femandes, the sillimanite ranges 
from transparent to translucent and from colorless to 
gray, pinkish brown, yellowish brown, yellow, green, and 
blue-green, all of which generally occur in lighter tones. 
Almost all of the cabochons fashioned to date exhibit 
well-defined cat's-eyes and a good, vitreous luster. 
Fashioned material generally ranges up to 20 ct. Although 
no firm production information was available, Mrs. 
Femandes reports that the material has been in ready sup- 
ply on the Indian market since its reported discovery. 

Cultured freshwater pearls from Hanoi, Vietnam. In 
January 1993, Kenneth Scarratt, of the GIA Gem Trade 
Laboratory in New York, visited a freshwater pearl-cul- 
turing farm on a lake in Hanoi, Vietnam, with a group of 
other notable gemologists. The farm, named Ho Tay 
after the lake, is small and production is low (about 3,000 
pearls in 1992, but up from 1,000 the previous year). 
However, local officials report that expansion is planned 
for the near future, with Ho Tay scheduled to be the 
largest of three such operations in the northern part of 
the country. 

Ho Tay Lake also provides the mussels (Cristaria 
plicata) for the pearl-culturing operation. The use of wild 
mussels, rather than those cultivated from young mol- 

lusks (spat), is one of the farm's unusual features. 
Another is the use of mother-of-pearl beads as nuclei, 
instead of the more common practice of cultivating 
freshwater pearls by a process of tissue grafting only (i.e., 
mantle-tissue nucleating), as is prevalent in China today. 

The mother-of-pearl beads are hand-cut to imperfect 
spheres from the thicker portion of a shell harvested 
from rivers in the northern part of Vietnam. The cultur- 
ing process starts with the insertion, in one side of the 
mollusk, of three or four mother-of-pearl beads. Squares 
of mantle tissue are then placed in contact with the 
beads and the process repeated on the other side of the 
mollusk. When the insertions have been completed, the 
mussels are placed in flat, circular cages that are then 
hung from a raft (figure 9). Growing periods reportedly 
vary up to two years. The cultured pearls produced range 
in color from mauve and pink to orange, white, and gray. 
The largest that Mr. Scarratt saw was approximately 11 
mm in diameter and had an appearance reminiscent of 
some natural Scottish pearls, which have a somewhat 
low luster and very pale pink body color. 

Figure 9. Nucleated mussels, held in plate- 
shaped cages, are hung from this raft at a pearl- 
culturing farm on Ho Tay Lake in Hanoi, 
Vietnam. The cultured pearls produced represent 
a range of color. Photo by Sriurai Prijasilpa. 

Peridot from Zabargad Island. One of the best-known 
sources of peridot-and, historically, the first-is the Red 
Sea island off Egypt's Ras Banas Peninsula that is known 
as Zabargad or Saint John's Island (see E. Giibelin, 
'Zabargad: The Ancient Peridot Island in the Red Sea," 
Gems es) Gemology, Spring 1981, pp. 2-81, In the editors' 
experience, peridot from this locality is rarely seen in the 
trade. It was thus a pleasant surprise to find small quanti- 
ties of uncut crystals (approximately 150 grams) and oval 
faceted stones (227 ct) being offered for sale at the 
February Tucson shows this year (see, e.g., figure 10). 
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Figure 10. Zabargad is the source of these two 
facetedperidots (1.63 and 1.65 ct) and the uncut 
crystal (9.17 ct). Photo 0 GZA and Tino Hammid 
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According to Ron Romanella, Afco Far East, 
Bangkok,, Thailand, the material was mined commercial- 
ly for roughly 30 years in the early to middle part of this 
century by the privately owned Red Sea Mining 
Company. Mining activity ended with nationalization in 
1958 under Egyptian President Gamal Abdel Nasser, 
although the then-government-owned firm continued to 
sell accumulated stocks of material. The stones being 
offered at Tucson this year were obtained in Egypt in 
1985 from old stocks. 

Ornamental porphyry from Canada. One of the newer 
ornamental stones seen at Tucson this February was a 
porphyry being marketed under the trade name "Flower 
Rock." (A porphyry is a fine-grained igneous rock that 
contains conspicuous crystals known as phenocrysts.) 
According to the firm offering this material, it consists of 
a gabbro-porphyry matrix containing grayish white phe- 
nocrysts of feldspar. The material is recovered from the 
approximately 1,000 krn2 (400 sq. mi.) volcanic Texada 
Island, just off the coast of British Columbia. It was being 
sold in a number of fashioned forms, including animal 
figurines, carved eggs, tablets, and cabochons. Gold and 
rose quartz are also reportedly abundant on the island. 

We obtained the fashioned cabochon shown in figure 
11 for characterization. It consists of a semitranslucent to 
opaque, fine-grained black groundmass surrounding gray- 
ish white phenocrysts. We determined, by hydrostatic 
weighing, a specific gravity of 2.89 for this specimen. The 
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Figure 11. Marketed as "Flower Rock, " this orna- 
mental material (37.90 ct, 25.01 x 34.44 x 6.15 
mm) is a dark porphyry with light-colored 
feldspar phenocrysts. Courtesy of West Coast 
Semi-Precious Stone; photo by Maha DeMaggio. 

material was inert to U.V. radiation and exhibited no dis- 
tinct absorption features through a desk-model spectro- 
scope. X-ray diffraction analysis performed on one phe- 
nocryst produced a pattern consistent with plagioclase 
feldspar. Similar analysis on one spot of the groundmass 
revealed the presence of an amphibole component, plus 
additional lines most likely attributable to a metallic- 
appearing mineral that can be seen under magnification 
with reflected illumination. On the basis of these fea- 
tures, the stone meets the criteria for a porphyry, 
although without petrographic analysis we could not 
determine if it is a gabbro-porphyry or a diorite-porphyry. 

Natural resin from Colombia. This year at Tucson, in 
addition to amber from the Baltic region and the 
Dominican Republic, a few dealers offered a natural resin 
from Colombia. Interestingly, some promoted i t  as 
amber; others labeled it copal, a fossilized resin of more 
recent origin, or stated that they did not know which 
designation was appropriate. 

Andrea Nisbet, of Colombian Amber Source of 
Crestone, Colorado, informed us that the material was 
being extracted from 11 mines in the Santander area of 
Colombia. Because the material comes from more than 
one mine, it is possible that some is amber and some isj 
copal (Ms. Nisbet reported that investigations were being 
conducted in both the U.S. and Japan to characterize the 
material more accurately). What is perhaps most notable 
about this resin is the wealth of fascinating inclusions 
preserved therein (see, e.g., figure 121, including well- 
formed leaves, a scorpion, and a spectacular cricket. 

It is interesting to note that polarized light revealed 
the presence of fine lint fibers "glued" to the surfaces of 
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Figure 12. This natural resin from Colombia hosts 
a multitude of "inclusions," such as these two 
flies (Diptera) and a frond of liverwort. Photo- 
micrograph by John I. Koivula; magnified 3x. 

much of the material examined. According to two 
sources, this results from the use of one of two processes 
to produce a quick polish: dipping in acetone (which soft- 
ens the surface, making it sticky) or coating the surface 
with varnish. 

Figure 13. Miners wash gravel in their search for 
ruby and other gems at the Ruvu mine, near 
Mahenge, Tanzania. Photo by Keiko Chung. 
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Ruby Mining near Mahenge, Tanzania. In September 
1992, Keiko Chung of Gemstones and Fine Jewelry 
Company in Los Angeles, California, visited the Ruvu 
mine near Mahenge, Tanzania, which is owned and oper- 
ated by Kimon Mantheakis, director of Ruvu Gemstone 
Mining Company, which operates several mines in 
Tanzania. The trip to the mine required about nine hours 
driving south from Dar-es-Salaam, mostly over unpaved 
roads in a mountainous forested area. This high, cool 
region was a resort during the colonial period. The forests 
contain ebony, mahogany, and teak, and are home to a 
variety of wildlife. Most of the ruby mines are found in 
small valleys on the lower part of the Mahenge mountain 
range. They were discovered by hunters around 1984. 

Mining claims are filed with the government and 
posted at each concession, which is typically 900 feet by 
900 feet (300 m x 300 m). About half of the various opera- 
tions run by Europeans had been abandoned by the time 
of Ms. ChungJs visit. Thai companies have brought in 
heavy equipment and are now actively producing and 
prospecting. The Ruvu mine, a smaller operation, is an 
alluvial deposit where the ruby-bearing gravels are recov- 
ered from the bottom of hand-dug pits 5-6 m deep, with 
various steps and levels. 

The nearby mine village has a population of 200 to 
400 people, mostly miners and their families. They are 
generally seasonal workers from local tribes. Two to four 
miners work the gravels in each pit, shoveling the gem- 
bearing alluvium into sacks. When they have filled two 
sacks, they carry them to a stream about 500 m away for 
washing and sorting (figure 13). This stream floods during 
the rainy seasons (from May to June and from about mid- 
October to mid-December), and mining comes to a virtu- 
al halt. 

In general, one or two rubies are found per sack, and 
one to two stones that could be fashioned into a good- 
quality 3-ct cabochon are found per day in the whole 
Ruvu mine (see, e.g., figure 14). The stones found in one 
sack belong to Mantheakis (the leaseholder), and he has 
right of first refusal over any gems from the second sack, 
which belongs to the miner. Gray corundum, pink-to-red 
spinel, and amethyst are also found. 

ENHANCEMENTS 

Opticon follow-up. The Summer 1991 issue of Gems a) 

Gemology contained an article on the fracture filling of 
emeralds, with emphasis on the use of the synthetic 
resin Opticon. In this article, the authors reported the 
measured refractive index of Opticon as 1.545. However, 
we now know that some treaters have tried to make the 
treatment more permanent by adding varying amounts of 
hardener to Opticon, Hughes Associates, the manufac- 
turer of Opticon, has subsequently stated that the R.I. of 
their product, including any possible change caused by 
addition of hardener, can range from 1.545 to 1.560. It is 
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Figure 14. These rubies (largest, 24-57 ct) are 
from the Ruvu mine near Mahenge, Tanzania. 
Courtesy of Gemstones and Fine Jewelry Co.; 
photo by Shane F. McClure. 

important to note that the visibility of a fracture filler 
depends on relative relief, i.e., how close the R.I. of the 
filler is to the host material. Therefore, the relative relief 
of Opticon-filled breaks can vary due to differences in the 
R.I. of both the host gem and the Opticon itself. 

Turquoise treatment stability. The stability of any gem 
treatment is always a very real concern. Unfortunately, 
some enhancements reveal their instability only over a 
long period of time. 

Gary Werner, a dealer who has done considerable 
research into turquoise treatments, told us about a process 
he calls "hydrating," which consists of treating turquoise 
with organic compounds, typically substances that have 
low melting points. These include mineral oil, oil-based 
polishes, waxes, waxy polishes, lacquers, and sealers. 
Paraffins and shellacs are used most commonly in com- 
mercial treatments. While all these treatment substances 
reportedly maintain their integrity longer than do less vis- 
cous ones, they typically degrade within a year or two. 
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Mr. Werner loaned the editors three small strands of 
tumbled turquoise beads (approximately 9 mm long x 6 
mm wide) that illustrate both the dramatic effect one 
such treatment has on the appearance of turquoise and 
how transient that effect can be. The typical natural, 
untreated material is pale blue and somewhat chalky (fig- 
ure 15, left). When such material has just been treated 
with mineral oil, it exhibits a much deeper, uniform sat- 
urated color (figure 15, center). After approximately five 
months, this same treated turquoise is paler, and some 
beads have taken on a mottled appearance. While some 
beads retain some of the treated color, there are also dis- 
tinct, irregular areas of pale blue to nearly white (figure 
15, nght]. 

SYNTHETICS A SIMULANTS - 
Synthetic corundum as a topaz simulant. One of the more 
clever imitations seen this past February at the Tucson 
gem shows was a saturated pinkish orange flame-fusion 
synthetic corundum that was being marketed as an 
Imperial topaz simulant. The resemblance to this topaz 
variety was enhanced by the cutting styles: elongated and 
slightly windowed pear shapes and marquises (figure 16). 

Russian flux-grown synthetic emeralds. The Summer 
1985 Gems &> Gemology contained an article on flux- 
grown synthetic emeralds produced at the Geological 
Institute of Akademgorod in Novosibirsk, Russia. To our 
knowledge, little of this material was ever marketed in 
the United States, although at least two firms have 
actively promoted Russian hydrothermal synthetic emer- 
alds (see, e.g., Gem News, Spring 1991, p. 54, and Spring 
1992, p. 63). 

Pigure 15. These three strands of turquoise beads 
(about 9 mm x 6 mm) show the effect of oil treat- 
ment over time: (left) unenhanced; (center) recent- 
ly treated; (right) material similar to that in the 
center five months after treatment. Courtesy of 
Gary Werner; photo by Maha DeMaaio. 
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Figure 16. These flame-fusion synthetic corun- 
dums, 4.55-6.87 ct, have been fashioned for use 
as Imperial topaz simulants. Courtesy of L. P. 
Gems; photo by Maha DeMaggio. 

Crystural Corp., a Russian-Thai joint venture with 
marketing and cutting facilities in Bangkok, debuted a 
Russian flux-grown product, "Crystural-Created 
Emerald," at the February 1993 Tucson show. The mate- 
rial is being sold in fashioned form in a number of shapes 
and standard millimeter sizes. 

According to promotional material provided by the 
firm, the product was developed by a group led by Prof. 
Gennedy Bukin, who also developed the flux synthetic 
that was the subject of the above-referenced 1985 report. 
Gemological testing of two samples donated to GIA 
revealed properties consistent with those previously 
described in the literature. A third stone examined 
revealed numerous white, acicular inclusions (figure 171, 
as well as the "fingerprints" typical of a flux-grown syn- 
thetic; both types have previously been reported in 
Russian flux synthetic emeralds. 

Figure 17. In addition to typical flux "fingerprints, " 
this Russian flux-grown synthetic emerald con- 
tains numerous white, acicular inclusions. 
Courtesy of Judith Osmer, J. 0 .  Crystal Co. Photo- 
micrograph by John I. Koivula; magnified 30x. 

Novel opal simulants. Among the most novel items we 
came across last February at Tucson were two types of 
opal imitations that were being marketed by Manning 
International under the trade name "Spectaculite." One 
type consists of a holographic image on a dichromate gel 
that is wedged between two protective glass layers (figure 
18, right), according to Gerry Manning. This type makes 
a rather convincing imitation of milky white opal. 

The second type consists of an interference-imaged 
'polyprismaline" film embedded in the slightly recessed 
base of an acrylic cabochon. When no additional backing 
is used, the simulant is a good representation of crystal 
opal; a dark backing is applied to make an imitation of 
black opal (figure 18, left). The film, produced in three 
versions to simulate predominantly orange-and-red, blue- 

Figure 18. The 8.67-ct opal simulant on the right 
employs glass and a holographic image to imi- 
tate play-of-color; the 1.68-ct piece on the left 
consists of an interference-imaged film and an 
acrylic cabochon. Courtesy of Manning Inter- 
national; photo by Maha DeMaggio. 

and-green, and orange-and-green l'play-of-color," pro- 
duces optic effects somewhat reminiscent of those seen 
in "Slocum stone" glass imitation opal and in a plastic 
imitation described in the Summer 1991 Gem News sec- 
tion (pp. 124-125). 

More on plastic imitation opal. The Spring 1988 Gem 
News section briefly mentioned a plastic imitation opal 
that had been previously described in the literature. 
Subsequently, however, the editors saw and heard little 
about this material. 

At the February Tucson shows, however, one booth 
was dedicated exclusively to marketing this plastic imi- 
tation. Oval, marquise, round, pear, and heart-shaped 
cabochons in calibrated sizes up to 20 x 15 mm were dis- 
played by Universal Canal Jewellery, New York. All 
exhibited a white body color. 
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Figure 19, These two triplets, approximately 8 x 
10 mm, have been fashioned with plastic imita- 
tion opal to provide the play-of-color. Photo 0 
G1A and Tino Hammid. 

A promotional flier contained information on the 
material's properties that were consistent with those 
previously reported. A sample 1.73-ct cabochon pur- 
chased for study revealed properties similar-if not iden- 
tical-to this published information: spot R.1. of lSO1 
S.G. of 1 -17) and a strong bluish white fluorescence to 
long-wave U.V. radiation, However) some of this new 
material had a patchy mosaic play-of-color rather than 
the essentially pinpoint play-of-color typical of material 
we had examined in the past. 

The promotional material also stated that it takes 
five to six months to produce material 2- to 3-mm thick 
with a surface area not exceeding 30-mm square and that 
it has been produced in sheets 0.4 mm or less in thick- 
ness for watch 

The material was also being s h o w  for the first time in 
two compmite forms: as triplets using smgle slim of the 
opal simulant (figure 19)! and in similar assemblages 
employing tnang&r fragments of the simulant. The latter 
resemble what are known as "mosaic opal triplets." 
Although these composites were not being sold at the 
showl the exhibitor said that they would soon be marketed. 

''Synthetic opal" from Russia. The Winter 1991 Gem 
News column included information on synthetic opal 
from Russia (p. 256). Recently! we obtained a small 
amount of material described by the vendors as Russian 
"synthetic opal1' [seel e.g./ figure 20). Specimens with a 
black body color were provided by Dr. Solodova of 
the National Educational and Scientific Research 
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Gemmological Center in Moscowl while cabochons 
with a white body color were obtained from Dr. 
Alexandr A. Godovikov of the Fersman Mineralogical 
Museum. According to Dr. Godovikovl this material is 
produced in a number of places in Russial including the 
Moscow areal St. Petersburg and Novosibirsk. 

Many of the white specimens we saw show evi- 
dence of mild to severe crazing, although Dr. Godovikov 
maintained that they had not shown any crazing prior to 
their arrival in Tucson. It is possible that the extremely 
dry atmosphere in this desert city is responsible for this 
effect. 

Preliminary testing on three specimens of the white 
material revealed the following properties: diaphaneity! 
semitransparent to translucent; spot R.Ia1 1.44-1.45; 
long-wave U.V. fluorescencel strong bluish white to 
blue-white; short-wave U.V. fluorescencel weak to mod- 
erate ~ e e n i s h  yellow to blue-white. The S.G. of this 
material! 1.75-1.78! is quite low as compared to both 
natural and other synthetic opal! prhaps a consequence 
of the high H20 content. These cabochons exhibited 
play-of-color that could only result from an opal-like 
structure. Also noted was an unusual near-infrared 
absoqtion pattern which suggests that this material con- 
tains organic compoundsl presumably to act as the 

between the silica spheres. Properties determined 
on a cabochon of the black material also revealed some 
unusual propertiesl including a 1.35 spot R.I. and a 1.65 
S.G. The lower R.I. and S.G. values possibly result from 
the organic compound that was detected in the near- 
infrared absorption spectrum, 

More on Paraiba tourmaline simulants. The most preva- 
lent simulant for the bright greenish blue tourmaline 
from Paraibal Brazil! is a very similar-appearing apatite 
from Madagascar (see, e.g.! Gem Newsl Spring 1993! pp. 
53-54). ICA Laboratory Alert No, 47! dated September 
201 1991) and coauthored by Dr. Hermann Bank and Dr. 

Figure 20. These three specimens-0.56 to 3.04 
ct-were described by the vendors as "synthetic 
opal" from Russia. Photo by Robert Weldon. 
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Figure 21. These beryl triplets (0.89 and 1.20 ct) 
are convincing imitations of the distinctive 
greenish blue tourmaline from Parafba, Brazil. 
Photo by Maha DeMaggio. 

Ulrich Heml provides a good summary that lists this and 
other simulants of Paraiba tourmaline encountered in 
Idar-Oberstein! Germany. Among those mentioned are 
beryl triplets! a type of assembled stone most commonly 
encountered as an emerald simulant. 

Recently! the editors examined two of these assem- 
bled-beryl imitators (figure 21). Both specimens exhibited 
a very convincing saturated! shghtly greenish blue faceup 
color. Stwdard gemological testing confirmed that the 
crown and, pavilion consist of essentially colorless natu- 
ral beryl with the colored cement layer being responsible 
for the apparent body color. Gemological testing would 

Figure 23. n i s  63.69-ct specimen (23.17 x 20.93 x 
10.83 mm) is the first translucent synthetic quartz 
examined by the editors. Courtesy of Bob Lewis, 
Gems Galore; photo 0 GZA and Tino Hammid. 

Figure 22. Color zoning is clearly visible in this 
14.80-ct faceted "prism" of cobalt-doped syn- 
thetic quartz. Photo by Maha DeMaggio. 

quickly separate these simulantsl as it would any simi- 
larly colored natural or synthetic beryl! from Paraiba 
tourmaline. 

Color-zoned synthetic blue quartz. In the Spring 1991 
Gem News section (p. 55J1 we mentioned our first 
encounter with large quantities of a medium-dark 
"cobalt1' blue synthetic quartz. Since then! we have seen 
this hydrothermal synthetic as faceted llprismsll andl 
increasingly! in the form of faceted gems (Gem Newsl 
Spring 1992, p. 65). 

While looking through stocks of this material at a 
number of recent trade events, one of the editors noted 
that essentially all of the samples had eye-visible color 
zoning. One faceted llprisml' was purchased and subse- 
quently examined. A GIA GEM desk-model prism spec- 
troscope revealed absorption features associated with 

Figure 24. This 84.5-ct synthetic spinel boule 
was produced in the former German Democratic 
Republic to help satisfy internal demand for 
inexpensive gem materials. Photo by Maha 
DeMaggio. 

140 Gem News GEMS & GEMOLOGY Summer 1993 



cobalt! essentially identical to that documented for 
lighter blue cobalt-doped synthetic quartz. When the 
piece was examined between crossed polarizer~~ we were 
able to resolve a "bull's-eye1! optic figure along the length 
of the "prisml!! as is typical for untwinned quartz, 
Observation with diffused transmitted light revealed 
roughly wedge-shaped zones of darker color alternating 
with very light blue zones-separated by poorly defined 
(llfuzzyl') boundaries-throughout the specimen (figure 
22). l h s  feature was actually easier to observe without 
magnification. 

Nontransparent synthetic quartz. Synthetic quartz is 
known to jewelers and gemologists primarily as a trans- 
parent material. In Tucson this year! we were shown 
sawn sections of translucent synthetic quartz! both white 
and blue. A 63.69-ct sample of the wlute material (figure 
2.31 was subsequently loaned to the ehtors for testing. 

The material appeared milky white in reflected hght 
and-like white opals and so-called "opal1' glass-yel- 
lowish orange in direct transmitted light. One surface 
has what Dr. Kurt Nassau describes in Gems Made by 
Man [Chilton Publishing, Radnor! PAl 1980) as the "peb- 
bly'' appearance associated with the rapid growth condi- 
tions of transparent synthetic quartz. We also recorded a 
spot R.I* of 1.55. When the specimen was examined 
between crossed polarizersl a doubly refractive reaction 
was noted. It was also possible to resolve a "bull's-eye1' 
optical interference figure across the entire surface per- 
pendicular to the optic axis. The material was inert to 
both long- and short-wave U.V. radiation! and no absorp- 
tion features were visible through a desk-model spectro- 
scope. Magnification revealed a faint columnar growth 
structure perpendicular to the "pebbly1' surface; the 
material otherwise appeared internally homogeneous. 

One unusual feature noted was a specific gravity of 
2.37, well below the values reported in the gemological 
literature for quartz! both natural and synthetic. This 
would appear to be due to the porous nature of the mate- 
rial! which became apparent when the specimen 
absorbed water during the hydrostatic weighings. 

E D X U  spectrometry suggested that the chemistry 
was typical of hydrothermal synthetic quartz! with sili- 
con and traces of chlorinel potassiuml calciuml and kon. 
Titanium was also detected. 

At first! we considered a number of explanations for 
the reduced transparency, including the presence of Ti02 
inclusions or perhaps light scattering from submicroscop- 
ic fluid inclusions or voids (the latter would account for 
the porosity). However! an article in the November 1991 
Ausualian Gemmologist ("Observations on hydrother- 
mally synthesized massive agate-like  crystal^^^^ by 
Masahiro Hosaka) sheds addtional light on this material. 
This report describes the experimental growth of massive 
quartz in a near-horizontal  autoclave^ using a-cristobahte 
powder as the nutrient. The resulting product contained 
two zones of porous quartz with a specific gravity of 2.54. 
From tlus information and that gathered through the edi- 
tors1 investigation, it would appear that the Russian 
material is an aggregate of minute quartz crystals with 
parallel orientation. 

Synthetic spinel from eastern Germany. One of the 
advantages of the opening of Eastern Europe and the for- 
mer Soviet Union is that both natural gems and synthet- 
ic materials from these localities are becoming increas- 
mgly available in the Westl marketed by joint ventures. 

In addition to materials produced for export! we 
recently saw some inexpensive flame-fusion synthetics 
that  had been firoduced i n  the former German 
Democratic Republic (GDR! East Germany) to help satis- 
fy internal demand for gems. These consisted of synthet- 
ic spinel boules in various colors (see! e.g.! figure 241. 
According to the vendor, they were grown at the 
Bitterfeld Plant near Leipzig, a facility that prior to the 
founding of the GDR was owned and operated by I.G. 
Farben. 

ANNouNcEMENm 

New Exhibit at the Royal Ontario Museum. Featuring 
a 11625-ct peach-colored beryl, a 193-ct blue star sap- 
p h e 1  and a 3,000-ct natural blue topazl the s. R. Perren 
Gem and Gold Room opened July 3 at the Royal Ontario 
Museum in Toronto! Canada. Seventy gold specimens 
and nearly 11000 rough and cut gems are supplemented 
by interactive videos designed to teach visitors about 
gemstones. The exhibit is the first phase of the muse- 
um's plan to develop a complete Earth Sciences Gallery. 
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