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CORUNDUM and PLASTIC, 
A Surprising Assemblage 

A charming dark-red Buddha stat- 
uette (figure 1) was submitted to the 
East Coast lab by a client who want- 
ed to know if it was artificially col- 
ored. When exposed to long-wave 
ultraviolet radiation in a darkened 
room, the statuette appeared splotchy 
orangy red, with some areas of slight- 
ly greenish blue (the ears, for exain- 
pie); on the back, just above the base, 
were two lines of what appeared to be 
raised Thai lettering that also fluo- 
resced greenish blue (figure 2). When 
we examined the item with a desk- 
model spectroscope, we saw a spec- 
trum typical of ruby in some areas but 
no spectrum at all in others. 

Following these observations, we 
quickly turned to the microscope to 
determine better what material(s) we 
were dealing with. An examination of 
the most transparent area (the right 
arm) immediately showed the reason 
for the splotchy appearance to UV radi- 
ation: The Buddha was clearly made of 
a variegated-near-colorless to pink- 
matrix embedded with small pink-to- 
red fragments. The morphology of the 
fragments suggested that they were nat- 
ural corundum. Higher magnification 
showed fractures and fluid-filled inclu- 
sions in the fragments. Although the 
spectrum seen in some areas matched 
that of ruby, we could not determine if 
all the corundum chips had the prereq- 
uisite depth of color to be classified as 
ruby. Small globules and numerous gas 
bubbles in surface areas of the matrix 
(figure 3) indicated plastic. Therefore, 
we concluded that the piece was an 
assemblage consisting of natural corun- 
dum fragments in plastic. 

Figure 1. Testing revealed that 
this Buddha statuette (about 
41.60~21.40~16.20mm)isan 
assemblage of ruby and pmk 
corundum chips in plastic. 

A Thai staff member informed us 
that the script was the name of a well- 
known Buddhist monk. The piece may 
have been a way of honoring him and 
providing a "good luck" talisman for its 
owners. In addition to the monk's 
name, the date "Sat 5" was present, 
which represents an important spiritual 
day for Buddhists. 

It is intriguing to speculate how 
the piece was manufactured. Indica- 
tions are that it was made in a mold, 
since corundum could not be pol- 
ished while embedded in such soft 
material, and the raised script could 
not have been produced as it  was 
except in a mold. 

Figure 2. Two rows of raised Thai let- 
ters along the base, seen here under 
long-wave W, could only have been 
formed in this fashion if the stat- 
uette was produced in a mold. 

Similar assemblages that we have 
seen include a necklace of barrel-shaped 
beads (amber fragments in plastic; Fall 
1983 Lab Notes, pp. 171-172)) a drilled 
'amber" tablet (Winter 1987 Lab Notes, 
p. 2321, and an imitation anyolite plaque 
(Gem News, this issue). Once again, we 
cannot say whether this statuette is a 
one of-a-kind piece or another mass- 
manufactured tourist bauble from some 
gem-producing country. 

GRC andTM 

Editor's note: The initials at the end of each item identity 
the contributing editorfs) who provided that item. 
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Figure 3. With long-wave UVradi- 
ation, the individ~zal fragments 
and gas bubbles in the "matrix" 
are readily apparent on the base of 
the statuette shown in figure 1. 

DIAMOND 

Fracture Filled 
Although we have been aware of frac- 
ture-filled diamonds for many years, 
we continue to see new or different 
aspects to the appearance of filled dia- 
monds. In most cases, when a fracture- 
filled diamond is noteworthy, i t  is 
because the flash effect is very subtle. 
Examples include a 0.88 ct heart- 
shaped brilliant with low-angle filled 
fractures (Summer 1993 Lab Notes, p. 
123) and a 1.07 ct diamond in which 
the orange darkfield flash was masked 
by the stone's yellowish orange body 
color (Winter 1995 Lab Notes, pp. 
266-267). However, a 2.03 ct heart- 
shaped brilliant seen in the West Coast 
laboratory was notable for the opposite 
reason: The flash effects were so pro- 
nounced that we discerned an addition- 
al feature. 

One of our staff members (whose 
background includes petrology) keeps 
the analyzing filter (top polarizer) 
attached to the microscope. In general, 
flash-effect colors are more difficult to 
see with such an arrangement. How- 
ever, the flash-effect colors in this dia- 
mond were readily seen, even with the 
analyzing filter. In addition, and to our 
surprise, the flash colors changed as the 
polarizing filter was rotated, without 
any movement of the stone, in both 
darkfield and brightfield illumination 
(figure 4). For each polarization direc- 
tion, the darkfield colors continued to 
be the "subtractive" opposites of their 
respective bnghtfield colors. This reac- 
tion suggests that, for at least this 
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stone, either the filler itself or optical 
effects resulting from the filling process 
behaved in an anisotropic fashion; that 
is, the flash colors acted as if the filler 
was pleochroic. Another possibility is 
that strain in this diamond caused the 
'flash pleochroism." 

Qualitative chemical analysis by 
energy-dispersive X-ray fluorescence 
(EDXRF) spectroscopy revealed lead, 
bromine, and thallium, the same trace 
elements identified in the filled dia- 
mond described in the aforementioned 
Winter 1995 Lab Note. Subsequent 
EDXRF examinations revealed thallium 
in many diamonds that we believe were 
treated by the Goldman Oved Diamond 
Company in the early 1990s (see R. C. 
Kammerling et al., "An Update on 
Filled Diamonds: Identification and 
Durability," Gems a) Gemology, Fall 
1994, pp. 142^177). ML/ 

Unusual Cause of Uneven 
Color Distribution 
A 1.15 ct octagonal modified bnlliant- 
cut diamond submitted to the East 
Coast lab presented an unusual exam- 
ple of a colored diamond with uneven 
color distribution. In the color grading 
of colored diamonds, color distribution 

is defined as the perceived evenness or 
unevenness of color seen in the dia- 
mond in its face-up position (J. King et 
al., "Color Grading of Colored Dia- 
monds in the GIA Gem Trade Labor- 
atory," Gems o) Gemology, Winter 1994, 
pp. 220-242). In most colored dia- 
monds, uneven color distribution is an 
effect of cutting (for instance, the tips 
of a marquise brilliant may show 
color, while the center of the stone 
may appear near-colorless), although 
occasionally the diamond is actually 
color zoned. In the case of this dia- 
mond, a large cleavage (and its reflec- 
tion) concentrated color in some areas, 
while other areas appeared nearly color- 
less. Consequently, the color distribu- 
tion of this stone was classified as 
''uneven. " 

The cleavage not only influenced 
the perceived distribution of color, 
but i t  also affected the apparent 
strength of color. As we have noted 
before (Winter 1985 Lab Notes, p. 
2341, in some cases the way a dia- 
mond is cut may intensify the color 
appearance. In this stone, the cleav- 
age performed a similar role, by inter- 
nal reflection and refraction (figure 5). 
When examined table-down, the dia- 

Figure 4. By changing the direction of polarization of the light by 90' 
(below, left to right), the shift in darkfield (top) and brightfield (bot- 
tom) flash colors was readily seen in this filled fiacture in a 2.03 ct dia- 
mond. Magnified 20x. 
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Figure 5. There is n o  foreign sub- 
stance in the cleavage of this 
1.15 ct round brilliant-cut dia- 
mond; the presence of  the cleav- 
age is enough to profoundly 
affect its face-up color. 
Magnified 1 Ox. 

mond appeared to be in the W-Z 
range, that is, Light Yellow. Face up, 
however, the angle of the cleavage 
intensified the color so that i t  
appeared deeper than the "Z" master 
stone (figure 6). In accordance with 
GIA GTL policy to assess a diamond's 
color face up in such a situation (see p. 
225 of the King et al. article cited 
above], this stone was graded Fancy 
Light Yellow. 

Thomas Gelb 

Figure 6. When viewed face up 
next to the "Z" master stone on 
the left, the 1.15 ct diamond in 
figure 5 appears more intense, 
which resulted in a Fancy Light 
Yellow color grade. The color 
appears to be concentrated in 
regions where the cleavage and 
its reflection are visible. 
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SYNTHETIC EMERALD 

The Fall 1985 issue of Gems &> Gem- 
ology carried a definitive article (by 
R. E. Kane and R. T. Liddicoati about 
the Biron hydrothermal synthetic 
emerald, at the time a challenging 
newcomer. GTL staff members on 
the East Coast have not seen many of 
these stones submitted for routine 
testing in recent years. However, our 
initial examination of a small, rela- 
tively inclusion-free marquise bril- 
liant mounted in a lady's cluster ring 
(figure 7) prompted another look at 
that enlightening article. 

It is important to remember how 
much the properties of this product 
overlap those of some Colombian 
emeralds. For example, Biron hydro- 
thermal synthetic emeralds do not 
fluoresce to lone-wave ultraviolet radi- 
ation because of the quenching effect 
of vanadium; in natural emeralds, iron 
usually suppresses the fluorescence, 
Although the birefringence is lower, 
the refractive indices of this synthetic 
are very close to those of Colombian 
stones: np=1.569, no=1.573. The spe- 
cific gravity of 2.68-2.71 reported for 
the Biron synthetics in the Kane and 
Liddicoat article also does not help: 
This range almost exactly overlaps that 
of emeralds from Colombia. (In some 
other cases, S.G. provides a useful clue 
for separating unmounted stones.) 

As for using magnification to 
help with the separation, some inclu- 
sions in these synthetics can be con- 
fused with those in natural stones. In 
this case, a very small, highly reflec- 

Figure 7. The marquise brilliant 
(8.00 x 4.10 m m )  in this woman's 
closed-back cluster ring proved to 
be a hydrothermal synthetic 
emerald. 

Figure 8. A t  lower magnification, 
this gold-colored plate-like inclu- 
sion in the synthetic emerald in 
figure 7 resembled pyite, a min- 
eral found in some Colombian 
emeralds. Magnified 200x. 

tive "crystal" was at first thought to 
be pyrite, a mineral seen in emeralds 
from some Colombian localities. With 
higher magnification (figure 8), how- 
ever, the yellowish inclusion was 
clearly not equant, but rather appeared 
platy-calling to mind the gold inclu- 
sions reportedly seen, albeit rarely, in 
the Biron synthetic. A few needle-like 
inclusions further confused the mat- 
ter, as they resembled the needles 
sometimes seen in natural stones. 
With the aid of fiber-optic illumina- 
tion, however, their true nature was 
revealed: a series of closely spaced lin- 
ear "dashes," not single solid needles. 
On further examination, we saw a 
two-phase "nail-head" spicule, similar 
to the one shown in figure 9, which is 

Figure 9. A two-phase "nail- 
head" spicule, similar to this 
one, positively identified the 
stone in figure 7 as hydrother- 
mal synthetic emerald. 

I 
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Figure 10. A blister pearl (20 x 15 x 10 mm) can be seen at the top of this 
red abalone (Haliotus rufescens) shell. 

typical of hydrothermal synthesis. For 
further corroboration, we had an 
infrared spectrum of the stone taken. 
As expected, the spectrum showed 
water peaks typical of hydrothermal 
growth. GRC and TM 

PEARL, 
An Unusual Natural Abalone Blister 

Irritants that find their way into a mol- 
lusk's shell can induce the animal to 
form calcareous concretions. If layers 
of nacre are then deposited on the sur- 
face of this concretion, it is properly 
called a pearl. The irritants can take 
many forms. They can be organic, 
even another living organism. Or they 
can be inorganic~sand, for example. 
The pearls formed from these concre- 
tions can be loose in the mollusk or 
attached to the shell. If attached to the 
shell, they are called blisters. 

Our laboratories see many vari- 
eties of pearls. Although once rela- 
tively uncommon, abalone pearls are 
now appearing in the lab more fre- 
quently. Most natural abalone pearls 
seen in the trade are loose and irregu- 
lar in shape (see, e.g., Fall 1984 Lab 
Notes, p. 169). However, they can 
also occur as blister pearls, where 
they are a continuation of the inner 
nacreous part of the shell. Abalone 
blister pearls have been cultured, too, 
often with a specially shaped nucleus 

to control the shape of the finished 
product. The blister is then cut from 
the shell and processed to make a 
"mabe," an assembled cultured blister 
pearl (see, e.g., Winter 1994 Lab Notes, 
p. 268; Spring 1996 Gem News, p. 55). 

Recently, the East Coast lab 
examined a red abalone shell (Haliotus 
r~~fescens; figure 101, which presented 
an opportunity to view a sizable nat- 
ural blister pearl and the irritant that 
caused it. In this case, the irritant 
was a mollusk that made its home by 
burrowing into the outside of the 
shell (figure 11). It appears that the 
rate of pearl formation kept pace 
with the excavation of the burrow in 
the shell; the invader never reached 
the tissue of the abalone. 

Nicholas DelRe 

Imitation STAR RUBY 

In recent years, the most convincing 
star-ruby imitations have been syn- 
thetic (or natural) rubies that were 
diffusion treated to induce the orient- 
ed rutile needle inclusions that pro- 
duce asterism (see, e.g., Fall 1985 Lab 
Notes, pp. 171-172). In these pieces, 
the star appears very close to the 
cabochon's surface. We have also 
seen assembled pieces where the star 
appears to come from deep within 
the cabochon. One such doublet, 
described in the Fall 1993 Lab Notes 

Figure 11. The blister pearl shown 
in figure 10 was produced from 
the irritant provided by the bur- 
rowing of a small bivalve mol- 
lusk, the shell of which is seen 
here embedded in the outer sur- 
face of the abalone shell. 

(p. 2051, had a nonasteriated synthetic 
ruby top and what was probably a 
poor-quality natural star ruby- 
sometimes called "mud rubyu-bot- 
tom. Last fall, the West Coast lab 
encountered a different type of 
assemblage imitating a star ruby that 
we had not seen in recent years. 

The ring shown in figure 12 was 
set with a red oval double cabochon 
that measured 11.98 x 10.33 x 6.25 
mm. Diaphaneity varied from trans- 
parent to opaque. It had a uniaxial 
optic figure, a spot R.I. of 1.76, and a 
typical ruby spectrum (when viewed 
with the desk-model spectroscope). It 
fluoresced medium chalky red to 
long-wave UV radiation, and medi- 
um-to-strong chalky red to short- 
wave UV. With magnification and 
immersion of the piece in methylene 
iodide, we discerned three distinct 
layers [figure 13): a top transparent- 
to-translucent layer with gas bubbles 
and curved striae, but no silk (syn- 
thetic ruby]; an opaque, highly reflec- 
tive middle layer; and a bottom layer 
that could not be characterized unless 
the cabochon was unmounted. 

The asterism appeared to origi- 
nate from the middle, opaque layer. 
Although this material was difficult 
to test because the piece was mount- 
ed, we did reach one area which we 
indented with a sharp needle-as 
would be the case with a metallic 
foil. Close examination revealed that 
the foil had been scored with fine par- 
allel lines in three directions (figure 
14)) producing the asterism. The con- 
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Figure 12. The starin this double 
cabochon (1 1.98 x 10.33 x6.25 m m )  
occurs deep within the doublet. 

elusion on our report stated that it 
was "an assemblage, consisting of a 
synthetic ruby top and an unidenti- 
fied back with a central engraved foil 
layer which produces the asterism of 
the material." 

MLJ and SFM 

Imitation SPINEL, 
An Unusual Assemblage 

The jewelry trade first encountered a 
certain type of assembled stone, made 
to resemble either ruby or sapphire, in 
the early 1980s. Close observation of 
this material, even with the unaided 
eye, reveals a reflection from the join- 
ing plane, a strong indication that such 
a piece is an assemblage. When these 
stones are immersed in inethylene 
iodide, it is easily seen that the crowns 
are green and joined by colorless 
cement to the pavilions, which are 
either blue (for imitation sapphire] or 
red (for imitation ruby]. The iron line 

Figure 13. When we examined 
the cabochon illustrated in figure 
12 with 34xmagni/ication, we 
noted a shiny /oil layer in the 
middle of the assemblage. 
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Figure 14. Three arrays of paral- 
lel lines, which appear to have 
been scored into the foil layer, 
produced the asterism in the 
assemblage shown in figure 12. 
Magnified 17x. 

(or lines) in the absorption spectrum, as 
revealed with a handheld spectroscope, 
prove that the green crowns are natural 
sapphire. Typically, the blue pavilions 
are synthetic sapphire; the red pavil- 
ions are synthetic ruby, with an accom- 
panying ruby spectrum. 

Over the years, we have seen a few 
variations in the composition of these 
types of assemblages. one  had a color- 
less synthetic spinel crown and syn- 
thetic mby pavihon (Winter 1984 Lab 
Notes, pp. 231-232). Another had a 
green synthetic spinel crown and a blue 
synthetic sapphire back (Spring 1985 
Lab Notes, pp. 46-47). 

Last summer, the East Coast labo- 
ratory identified yet another variation 
of this genre, a 6.28 ct "stone" with a 
beautiful purplish red hue. Because the 

Figure 15. Coarse polish lines (or 
scratches) on one of the surfaces 
that interfaces with the cement 
layer in this 6.28 ct assembled 
stone resemble needles that 
might be found in a natural 
ruby. Magnified 1 Ox. 

crown's refractive index matched that 
of spinel, the piece was being offered as 
a natural spinel. Some coarse polish 
lines (figure 151, apparently in the join- 
ing plane, resembled the needles that 
are frequently seen in natural corun- 
dum, but not in natural spinel. How- 
ever, these lines were actually on the 
surface of the crown (or pavilion) at the 
interface with the cement layer; they 
could easily have misled someone into 
assuming the stone was natural. 

Because we do not know the man- 
ufact~irer's intent, we cannot explain 
why this assemblage was made with a 
synthetic spinel crown instead of the 
usual natural green sapphire. However, 
the color of the crown (figure 16) does 
resemble that of the natural green 

Figure 16. immersion revealed the 
green crown of the assembled 
stone in figure 15. Magnified 5x. 

Australian sapphire crowns that are usu- 
ally used, so the manufacturer may have 
simply mistaken this material for green 
synthetic sapphire during the creation of 
this piece (the pavilion was synthetic 
ruby). Alternatively, inasmuch as the 
piece was being sold as natural spinel, 
this may have been an attempt ti imi- 
tate fine red Burmese spinel, which 
itself can have significant value. 

GRC 
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