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AMETHYST, Simulated 

Because of the ever-present problem 
of synthetic amethyst being mixed 
with natural amethyst, some dealers 
now routinely examine amethyst 
parcels very closely. Many look for 
Brazil-law twinning, which indicates 
that the amethyst is natural (see 
Gems  a)  Gemology, Fall 1986, p. 
1301. 

Several dealers recently became 
alarmed when they encountered un- 
usual amethyst sin~ulants salted into 
parcels of natural amethyst. The imi- 
tations turned out to be synthetic 
sapphires of a color that matched that 
of amethyst (figure 1). The presence 
of purple synthetic sapphires in ame- 
thyst parcels should not pose a prob- 
lem for the gemologist, since routine 
testing easily proves the identity of 
these stones. We appreciate the  
dealers' bringing this method of de- 
ception to the attention of the GIA 

Figure 1. This 2.20-ct synthetic 
sapphire is one of several 
found in parcels of natural 
amethyst ,  

Figure 2. This  7.34-ct cab- 
ochon is a rare example o f  
cat's-eye andalusite. 

Gem Trade Laboratory and our 
readers. DH 

- 

Cat's-Eye ANDALUSITE 

Occasionally, the laboratory has the 
opportunity to examine a rare vari- 
ety of a relatively common gem- 
stone. The West Coast laboratory 
recently saw just such a stone, a fine 
example of a rare cat's-eye andalusite 
(figure 2). 

The 7.34-ct stone exhibited a re- 
fractive index of 1.64, determined 
using the spot method. Although 
inert to long-wave ultraviolet radia- 
tion, it did fluoresce a weak chalky 
green to short-wave U.V The ex- 
tremely strong pleochroism typical 
of andalusite was quite evident, and 
was most visible at the sides when 
the stone was viewed straight up 

(again, see figure 2). The dealer had 
cut the stone from a very fibrous 
piece of rough that he had picked out 
of a parcel from Brazil. The fibers 
were dense throughout the stone, 
thus giving rise to the relatively 
sharp eye. Shane McClure 

DIAMOND 

Cutting Risks 
As many diamond cutters know, 
there is always a chance that a dia- 
mond will shatter while it is on the 
cutting wheel, during either major 
faceting or even a minor touch up. 
On a large, important stone, the loss 
could be in the millions of dollars. 
One cutter was making a minor re- 
pair to an  internally flawless fancy 
yellow round brilliant when it sud- 
denly shattered on the wheel; note in 
figure 3 that one section cleaved and 
fell off. Before the damage, the stone 
weighed 3.32 ct and measured 9.57 
m m  in diameter by 5.86 m m  deep. 
When submitted to the East Coast 
laboratory in its present condition, i t  
weighed 2.99 ct and measured 9.57 x 
8.08 x 5.74 mm. Unfortunately, the 
stone also had fractured internally, so 
it was now almost worthless. Even an 
internally flawless stone can be at 
risk on the wheel, regardless of the 
nature of the repair, because of possi- 
ble strain. DH 

Edi101.k Note: The initials at the end of each 
Hem identity the contributing editor who 
provided that item. 
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chalky yellow -much weaker than is 
typically observed in oiled emeralds. 

Figure 3. The remaining por- a diamond by following a natural 
tion of a 3.22-ct flawless fancy cleavage, thus creating the triangular 
yellow diamond that shattered etch figures seen in our stone. 
on the wheel during a minor RC and Tom Moses 
repair to its cut i s  now almost 
worthless. 

With a Rare Inclusion 
A 1.53-ct round brilliant-cut dia- 
mond recently encountered in our 
East Coast laboratory contained a 
very puzzling inclusion (figure 4). At 
first g1ance.i; appeared to be a cleav- 
age in the girdle plane that extended 
into the stohe from the center of the 
girdle. However, as shown in figure 5 
(taken at a different angle and under 
different lighting conditions), a series 
of triangular figures covers most of 
the surface of the area first thought to 
be a cleavage. 

In his fine book, The Mineralogy of 
Diamond (translated from Russian 

Figure 4. Darkfield illumina- 

EMERALD, with 
Filled Fractures 

The West Coast lab recently received 
for identification what visually ap- 
peared to be a high-quality, fine-color 
natural emerald, in the process of 
testing, we found that fractures 
reaching the surface of the stone had 
been filled with a foreign material. 

Initial tests of the 14.84-ct stone 
gave results typical of natural emer- 
ald. The only variance was when we 
exposed the stone to long-wave U.V 
radiation: Although it was inert over- 
all, some of the surface-reachingfrac- 
tures appeared to fluoresce an ex- 
tremely weak (difficult to see1 dull, 

Figure 5. This background 
ti'on at 60 x magnification clearly reveals the triangular 
shows what appears to be a figures present in ihe "cleav- 
cleavage in the girdle plane of age" of  the stone shown in fig- 
a 1.53-ct diamond. ure 4, Magnified 50 x . 

The stone was entirely inert to short- 
wave U.V 

Magnification revealed a promi- 
nent "flash effect" in the surface- 
reaching fractures that was remarlza- 
bly similar in visual appearance to 
the effect seen in fracture-filled dia- 
monds (described in detail in the 
Summer 1989 issue of Gems d Gem- 
ology). With darkfield illumination, 
almost all of the large, surface-reach- 
ing fractures showed a yellow to 
orange interference color that be- 
came an intense, vivid blue when the 
position of the stone was changed to 
where the background turned bright. 
As the emerald was tilted back and 
forth, the colors went from orange to 
blue and back to orange (figure 6). As 
with fracture-filled diamonds, the 
"flash effect" colors were observed 
only at a very steep viewing angle. 
Some of the filled fractures also 
showed flattened trapped gas bubbles 
in areas where the filling was incom- 
plete (figure 7). Other n~icroscopic 
features were typical of those for 
natural emerald, including multi- 
phase inclusions (many three-phase) 
forming fingerprint patterns, as well 
as several very thin white needles 
running parallel to the c-axis. 

XRF analysis showed no medium 
to heavy (atomic weight) elements 
other than those that are compo- 
nents of emerald. In addition, mid- 
and near-infrared spectroscopy re- 
vealed no recoenizable differences 
between the filled and unfilled areas 

We have read in the trade press that 
Zvi Yehuda is now treating cut emer- 
alds (e.g., Rapaport ~ i a m o n d  Report, 
November 17, 1989, and Jewelers' 
Circular-Keystone, Vol. 161, No. 2, 
1990, pp. 15-16). Except for the "flash 
effect" and the apparent close corre- 
spondence in R.I. between the filling 
material and the host, from our ob- 
servations to date we are not suggest- 
ing that the filling material in this 
emerald is similar in any way to the 
filling material in "YehudaN-treated 
diamonds. We have no confirmation 
that this emerald was, in fact, treated 
by the new "Yehuda" process for 
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Figure 6.  Orange (left) and blue (right) flashes similar to those ob- 
served in "filled" diamonds were readily apparent in the siirface- 
reaching fractures of this emerald. Magnified 15 x . 

appeared to be doublets, with a black 
top portion and a white bottom por- 
tion. On closer examination, though, 
it became evident that each stone 
was, in fact, a solid piece of opal. 

Reportedly found in the An- 
damoolia region of southern Austra- 
lia approxin~ately 10 years ago, the 
two matching free-form cabochons 
were cut from the same piece of 
rough. Weighing 11.18 and 10.13 ct, 
respectively, both stones gave a spot 
R.1. reading of 1.45. When exposed to 
long-wave U.V radiation, the bottom 
portions fluoresced a strong chalky 

white, while the tops fluoresced a 
slightly weaker patchy chalky white. 
Exposure to short-wave U.V radia- 
tion produced a similar, but weaker, 
reaction. The opals also exhibited a 
very strong phospl~orescence to both 
long- and short-wave U.V. T h e  
patches of light brown matrix on the 
unpolished bottom portions were in- 
ert to both types of radiation. 

As can be seen in figure 9, the top 
and bottom of each opal showed a 
beautiful play-of-color, with a sharp 

Figure 9. The sharp demarca- 
tion between the white and 
black portions of this 10.13-ct 
natural opal led us to believe, 
at first, that i t  was assembled. 

Figure 7. Trapped gas  bubbles 
are evident in this area of the 
fracture where the filling is in- 
complete. Magnified 20 x . 

Figure 8. Play-of-color is evident in both the upper black and lower 
white portions of these two natural, single-piece (not assembled) 
opals from Australia, which weigh 11.18 and 10.13 ct, respectively. 

treating emeralds. Right before going 
to press, however, we received from a 
reliable source a small number of 
"con~mercial grade" emeralds re- 
ported to have been treated-frac- 
ture filled-by Mr. Yehuda. These 
treated emeralds showed the same 
"flash effect" observed in the 14.84- 
ct emerald described above. RK 

Unusual Natural OPALS 

Two unique opals were recently sub- 
mitted for identification to the West 
Coast laboratory (figure 8). At first 
glance with the unaided eye they 
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demarcation between the two por- 
tions. The color in the top portion 
was imparted by innumerable tiny 
black spheres that had precipitated 
out of the solution in uniform layers 
and bands. We do not know why the 
coloring of the layers would change 
so drastically during the process of 
formation, but the results are quite 
dramatic. Christopher l? Smith 

Gray Cultured PEARLS 

In most instances, gray color in cul- 
tured pearls can be attributed to one 
of several causes: (1) The pearls are a 
lighter variety of the Polynesian nat- 
urally colored black pearls, (2) they 
have been exposed to gamma radia- 
tion from the isotope cobalt 60 to 
produce a uniform gray coloration, 
(31 they have been dyed gray or (4) a 
dark bead was used as the nucleus. 
Each alternative has its own method 
of identification. 

~a tu ra l - co lo r  gray Polynesian cul- 
tured pedrlk have a characteristic 
faint reddish brown fluorescence to 
long-wave U.V radiation and show a 
sharp contrast between the bead and 
the nacreous outer layers in an X-ra- 
diograph (see Goebel and Dirlan~, 
"Polynesian Black Pearls," Gems o) 
Gemology, Fall 1989, p. 143). Irradia- 
tion of Japanese cultured pearls 
darkens the freshwater shell bead so 
that a gray color is seen through the 
relatively thin nacre (seep. 244 of the 
Winter 1988 Lab Notes section]. The 
only way to prove this treatment is to 
look deep into the drill hole for evi- 
dence of the artificially darkened 
nucleus. The fact that these nearls do 
not fluoresce red is an indication of 
treatment. 

The presence of silver nitrate in 
dyed pearls is sometimes seen in an 
X-radiograph as a pale ring, along 
with a lack of sharp contrast, be- 
tween the bead and the outer layers of 
the pearl. A11 organic dye can be 
detected by rubbing the pearl with a 
cotton swab that has been dipped in a 
weak (2%) solution of nitric acid, 

The cultured-pearl industry has 
also been known to use dark (nonir- 

Figure 10. The 10- to 12-mm gray cultured pearls in this strand 
were found to be of natural color. 

radiated) nuclei to produce gray to 
blue-gray pearls. A relatively thin 
nacre allows the color of the nucleus 
to show through. 

Still another reason that cultured 
pearls may be gray is the presence of 
a n  exceptionally th ick  layer of 
conchiolin. It is rare to encounter an 
entire strand of such naturally col- 
ored gray pearls, yet such a strand 
(figure 10) was seen recently in the 
East Coast laboratory. Artificial irra- 
diation was ruled out as a cause of the 
color of these 10- to 1 2 - n ~ m  pearls, 
s ince  a heavy black layer of 
conchiolin was easily seen in each 
drill hole (figure 11). Our X-radio- 
graph also showed that the bead cen- 
ters were covered by thick layers of 
conchiolin and nacre, which would 
effectively mask the color of a radia- 
tion-darkened bead. DH 

Rock Crystal QUARTZ, 
with Lazulite Inclusions 

Ordinarily, the GIA Gem Trade Labo- 
ratory does not identify rough gem 
material. Recently, however, the 
West Coast lab was asked to identify 
some unusual blue rough that one of 
our clients had received from Africa. 

hgure 11. m e  thick dark layer 
of conchiolin responsible for 
the gray color of the cultured 
pearls in figure 10 can be seen 
easily when they are examined 
down the drill hole. Magnified 30 x . 

Visual examination showed that the 
rough itself was near colorless, but 
was densely spangled with numerous 
deep blue, transparent, irregularly 
shaped crystals that gave the rough 
its brilliant blue appearance (figure 
12). With n~agnification, we noticed 
that some of the blue inclusions 
showed a definite tabular monoclinic 
habit. In addition, we noticed an- 
other type of crystal inclusion that 
was near colorless, transparent, and 
hexagonal in outline. 

Since a few pieces of the rough had 
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flat areas, we were able to obti '  in a 
vague refractive index reading of 
1.54-1.55. With the polariscope, we 
were able to prove double refraction, 
but we could not resolve an optic 
figure because of the numerous in- 
clusions. The specific gravity was 
estimated with heavy liquids to be 
approximately 2.65. All these proper- 
ties indicated that the host material 
might be quartz. 

X-ray diffraction analysis of a ~ 
scraping of this material confirmed 
that it was indeed rock crystal 
quartz. The pattern obtained from a 

1'^ very small powder sample taken 
from one of the blue crystals that 
reached the surface matched the 
standard pattern for lazulite. An 
X-ray diffraction analysis performed 
on one of the near-colorless inclu- 
sions matched that of mica. 

This is the first occurrence of this 
combination of lazulite and mica 
inclusions in rock crystal quartz that 
we have encountered in our lab. Al- 
though the material we saw was 
rough, it should be attractive when 
cut because of the lovely color. We do 
not know if there are commercially 
significant amounts of the material 
available. KH 

FIGURE CREDITS 
Dave Hargett took the pictures in figures 1,  
3, 10, and 11. Shane McClure is responsi- 

figure 12. Lazulite inclusions ble for figures 2, 12, and the ~istorical Note 

are responsible for the blue figure. Vinnie Cracco provided figures 4 
and 5. Robert Kane produced figures 6 and 

color in  this otherwise color- 
- .  7. Figures 8 and 9 are the work of Robert 

less quartz; magnified 8 x . 

A HISTORICAL NOTE 
Highlights from the Gem Trade Lab 25, 15, and five years ago 

SPRING 1965 

The New Yorlz lab discussed trapiche 
emeralds in detail. They also illus- 
trated a ring set with a marquise- 
shaped "piggy-back" diamond, in 
which two smaller stones appeared 
to be a single large one. Of particular 
interest were two rings set with syn- 
thetic emeralds that had been cut as 
intaglios. Also illustrated were flux- 
grown synthetic rubies that con- 
tained seed crystals of natural cor- 
undum. The presence of natural in- 
clusions in the seed crystal and flux 
wisps in the synthetic portion proved 
that both types of inclusions are 
possible in the same stone. Fifty 
diamond rondelles, an unusual cut- 
ting style for diamonds, were seen as 
separators in a long necklace of natu- 
ral pearls. 

SPRING 1975 

Our New Yorlz laboratory pointed 
out that sometimes testing carvings 

can be a test of one's ingenuity. For 
example, how does one place a 180- 
Ib. statue of a horse onto a refrac- 
tometer to get an R.I.? The answer: 
One doesn't. One puts the refrac- 
tometer on the statue! Also dis- 
cussed was the selective dyeing of a 
calcite bangle bracelet to simulate 
more closely the color zoning that 
might be found in natural-color jade- 
ite. An illustration showed the dam- 
age that might be done to heat-sensi- 
tive stones such as tanzanite if they 
are not handled properly. 

The Los Angeles laboratory en- 
countered an opal that had been sold 
as an Australian white. However, i ts  
appearance when examined in the 
lab was that of a partially transparent 
brown stone with a large opaque 
whi te  core and several similar  
opaque patches. When the stone was 
soaked in water, it became com- 
pletely transparent with little olav- 

cabochon, the identity of which was 
confirmed by X-ray diffraction. 

SPRING 1985 

The various color changes brought 
about by heat treatingamethyst were 
discussed, accompanied by an illus- 
tration of a 55.65-ct trianeular- 

- ,  
if-color. As the stone dried out, i t  This darnagedmabe pearl 
became opaque once again. Other (approximately 14 mm) has a 
items of interest were ruby in zoisite very thin nacre shell over a 
carvings and a fine green variscite wax-type filler. 
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shaped faceted amethyst that was grossularite garnet. Damaged mabe quartz cabochons with multiple 
changed to citrine when an attempt pearls and shell hinges were dis- stars. They also noted some inclu- 
was made to lighten the original dark cussed and illustrated (see photo). sions in natural ruby that appeared 
amethyst color by gentle heating. An Dyed magnesite as a turquoise sim- bubble-like at first glance, but proved 
intriguing carving of two dragons ulant was seen in Los Angeles. to be negative crystals of the type 
holding a ball proved to be massive New Yorli saw some interesting commonly seen in Thai stones. 
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