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AMBER 

Faceted 
The New Yorli laboratory was re- 
cently privileged to see part of a 
collection of uncommon faceted 
stones. This collection features min- 
erals that are not frequently used as 
gems, and gems that are usually 
encountered as beads! tumbled 
stones, cabochonsl or carvings. For 
example, the yellow pear-shaped 
modified brilliant-cut stone shown 
in figure 1 is actually amber. Al- 
though an~ber  is frequently encoun- 
tered as faceted beads! it is rarely 
seen as a single faceted stone. The 
low hardness (2-2 '/z) not only malies 
it difficult to get sharp facet junc- 
tions on amber! but also malies the 
facet junctions extremely suscep- 
tible to abrasion. Although this at- 
tractive collectorls piece does not 
look very much like amber (the bub- 
bles seen in the photograph are only 
obvious ~inder photographic light- 
ing), the identification was routine. 

Clayton Welch 

Imitation 
Many times when a piece is submit- 
ted to the lab for testing to see if it is 
amber, it turns out to be plastic. A 
22.50-ct drilled tablet submitted to 
the New Yorli laboratory was no 
exception. The tablet! which has a 
beveled edge, measured 18.4 m m  
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Fjgure 1.  Amber is seldom 
seen in  faceted form, l ike the 
stone shown l~ere ,  becouse the 
l o w  hardness makes i t  difficult 
to  prod~lce sharp facet junc- 
tions and the facets abrade 
easily 

Figzlre 2. This  plastic imitation 
of amber appears to contain 
fragments o f  umber beads. No- 
tjce the partial drill hole in  
one of the pzeces. Magnified 
l o x .  

square and 11.3 m m  thick. When 
viewed from a distance! it has the 
variegated appearance of amber. 
However, the refractive index of 1 .5G1 
the relatively high specific gravity! 

the challiy blue fluorescence to long- 
wave ultraviolet radiation, and the 
acrid odor produced when a thermal 
reaction tester was applied to an 
inconspic~ious spot all easily provecl 
that the item is plastic. 

The piece is ~lnusual, however) 
in that it contains fragments that 
appear to be amber. Unfortunately, 
since none of the fragments reached 
the surfacel we could not identify 
them. These fragments are undoubt- 
edly pieces of brolien beads; figure 2 
shows one that even has half a drill 
hole! Dovid Hargett 

CALCIUM CARBONATE Beads 

The contii~uing popularity of bead 
neclilaces has brought an  increasing 
diversity of materials to the gem 
market! some of which are not read- 
ily identifiable. The strand of 12- to 
12'11-mn1 variegated light brown 
beads in figure 3) which were sub- 
mitted to the New York laboratory 
for identification! had been sold as 
"Riverstone.!' Testing one of the 
beads! we obtained indistinct refrac- 
tive indices of approximately 1.55 
and 1.65) with high birefringence! a 
specific gravity (by hydrostatic 
metl~od) of 2.72) and effervescence to 
hydrochloric acid-proving that the 
material is a calci~lm carbonate. The 
bead fluoresced a strong orange to 
long-wavel and a strong yellow to 
sl~ort-wave,  ultraviolet radiation. 
There was a fair degree of persistence 
to the phospl~orescence from both 
wavelengths. 

Although it was easy enough to 
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establish that the material is a carbo- 
nate) determining which carbonate 
is not so easy. The structure is a 
mixture of sections that are transpar- 
ent and coarsely crystalline with 
others that are massive and almost 
coral-like in appearance. Several of 
the beads even have what appear to 
be fossil inclusions. However) the 
material is not coral and the texture 
is not that of limestone or marble. 
Perhaps l'RiverstonelJ is not such a 
bad name after all. RC 

CORUNDUM Doublets 

Because the identification of dou- 
blets is one of the first things a 
gemologist learns) doublets are sel- 
dom sent to the lab. Therefore) we at 
the New York lab were surprised to 
find that the "rubyJJ and "sappl~ire" 
center stones in the rather in~portant  
loolzing gold and diamond rings 
shown in figure 4 are in fact assem- 
bled) coi~siqting of synthetic ruby 
and synthe'tic sapphire pavilions 
with natura! sapphire crowns, These 
stones are fairly large) with the oval 
red one measuring approximately 11 
m m  x 8 mnl x 6 m m  deep and the 
antique cushion-cut blue one nlea- 
suring approximately 14 mnl x 12 

Figure 4. These attractive cocktail rings contain corundum dou- 
blets t h ~ t  consist of synthetic ruby and synthetic sapphire pavil- 
ions with natural sappl~ire crowns, 

m m  x 7.5 m m  deep. These rings 
were part of a group of 30 that were 
being offered for sale. Most of the 
center stones) like these two, were 
bezel set so  that the separation 
planes were carefully concealed. 
Curved growth features were readily 
visible in the pavilions of both 
stones, while the sapphire crowns 
showed prominently the hexagonal 
growth structure inherent in natural 
c o r ~ ~ n d u m .  David Hargett 

Figure 3. These 12-12 '12-mm beads, sold as "Riverstone," are actu- 
ally a type o f  c a l c i ~ ~ m  carbonate. 

Figure 5. Most synthetic emer- 
alds f l~~oresce red to  long-wl~ve 
ultraviolet radiation. However, 
the yellow fluorescence o f  the 
flux inclusions i n  this syn- 
thetic emerald is similar i n  
appearance t o  the yellow-fluo- 
rescing oil often seen i n  natu-  
ral emeralds and occasionally 
in some synthetics, 

Synthetic EMERALD 

The red fluorescence of most syn- 
thetic emeralds to long-wave ultra- 
violet radiation is well illustrated in 
figure 5. Although not all synthetic 
emeralds  f luoresce - and, occa- 
sionallx fluorescence may be ob- 
served in a very fine natural stone- 
anytime an emerald does fluoresce 
strongly to long-wave U.Vl it should 
be a warning signal that the stone is 
probably a synthetic. 

Emeralds that are replete with 
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thready veins of yellow-fluorescing 
oil usually turn out to be natural) 
although synthetics with fractures 
that reach the surface may also be 
oiled. An unusual aspect of the syn- 
thetic emerald received by our New 
Yorlc office is the yellow fluorescence 
of the flux inclusions (again, see 
figure 5). Because the inclusioi~s do 
not all reach the surface) it is obvious 
that their fluorescence is not due to 
oiling. In addition to the flux inclu- 
sions) th is  stone had the diag- 
nostically low refractive iriclex and 
birefringence of flux-grown syn- 
thetic emeralds. Clayton Welch 

Imitation JADE 

The strand of variegated green-and- 
white beads shown in figure 6 had Figure 7. These beads, 9 1 / ~ 1 0  mm in  diameter, are u n u s ~ ~ a l l y  fine 
been offered for sale as jade in one examples of quartzite dyed to  resemble fine jadeite. 
instance and as avei~turine in an- 
other, When we examined the 8-mm prod~ict is reminiscent of the jadeite 
beads in the New Yorlc lab) the refrac- called umoss-in-snowJJ by one Chi- 
tive index of 1.55 and the structure nese classification. Unlike most dyed 
proved the material to be quartzite jadeite we have tested in the past) 
that had been selectively dyed by an these beads did not appear red when 
unlcnown process. The resulting exanlined with the color filter. Also) 

Figure 6. These 8 - m m  quartzite beads were selectively dyed to  s im- 
ulate the  appearance of "moss-in-snow" jadeit - 

they did not show the absorption 
band centered at 650 nnl that is 
typically seen in dyed material when 
examined with a hand-held type of 
spectroscope. Dye in the cracks was 
readily discernible with magnifica- 
tion and appeared on a cotton swab 
moistened with acetone that was 
rubbed on the bead. 

By coincidence, the strand of 
9 ' 1 2 -  to 10-mm beads shown in fig- 
ure 7 was submitted at the same time 
we were photographing the dyed 
beads mentioned above. These beads 
also proved to be dyed quartzite) but 
they were dyed so well that they 
closely resemble fine chrome green 
jadeite to the unaided eye. The beads 
laclc the craclcled and dyed appear- 
ance that is usually obvious in this 
type of imitation. In fact) even under 
magnification the resemblance to 
jadeite persists. However) the ref~ac- 
tive index of 1.55 and the evidence of 
dye seen in the spectroscope proved 
the true identity. RC 

PEARLS 

Cultured Black Pearl 
In recent months, the staff at  the 
Santa Monica laboratory have no- 
ticed quite an increase in the number 
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of black pearls-both loose and in 
jewelry -submitted for testing. One 
item, a loose, undrilled "black pearl" 
(reported by the client to have come 
from Tahiti] was of special interest 
because of its size, approximately 20 
mnl x 18 mnl in diameter. As seen 
in figure 8, the pearl is fairly synl- 
metrical in shape and is free of any 
blemishes except for one circular 
growth line. The color varies from 
light to dark gray, with areas that 
have a distinct greenish overtone. 
The X-radiograph showed a rather 
large bead nucleus, proving that the 
pearl is cultured. When examined 
with long-wave ultraviolet radiation, 
the pearl fluoresced a weak red, pro- 
ving that the color is natural. This is 
certainly one of the largest Tahitian 
cultured black pearls the laboratory 
has encountered to date. KH 

strong X-ray fluorescence of the pearl 
proved its freshwater origin. How- l 
ever, both the fact that the pearl 
fl~ioresced stronger at the edges than 
in the center and the large size (12 
mm)  of the nucleus suggest that the 
bead used for the nucleus was proba- 
bly of saltwater origin. KC 

An Oyster "Pearl" 
The Santa Monica laboratory had the 
opportunity to examine the unusual 
nacreless calcareous concretion seen 

Figure 8. This 20 mni x 
18 m m  cultured black pearl i s  
one of the the largest ever seen 
in the faL7oratory 

Another Large Cultured Pearl 
The New York laboratory also re- 
ceived recently one of the largest (18 
x 22 mm] bead-nucleated cultured 
pearls they have ever encountered. 
The X-radiograph (figure 9) clearly 
shows the bead nucleus. An observa- 
tion that suggests, but does not 
prove, freshwater origin of the pearl 
is that the bead nucleus is ore- 

in figure 10. In appearance, this con- Figure 10. This large, 35 mnl 
cretion resembles a typical cone shell long x 17.5 m m  in diameter, 
with its aperture closed. It is chalky calcareous concretion js from 
white, evenly colored, and measures 0 Pacific Ocean thorny oyster, 
approximately 35 m m  long x 17.5 
nlm in diameter. The flame-like 
structure comn~only  seen in cal- 
careous concretions from Tridacna 
clams or conch shells was readily 
visible with the unaided eye, espe- 
cially on the broad side of the piece 
(figure 11 1. Our client informed us 
that this particular concretion had 
come out of <i thorny oyster from the 
Pacific coast of Costa Rica. It has 
been identified by zoologists as 
Spondylus cafcifer carpenter. 

KH Figure 1 1 .  Note the flame-like 
pattern easily visible in the 
concretion shown in figure 10. 
Magnified 10 x . 

drilled-which growers say is a re- 
quirement for manipulating the nu- 
cleus during its implantation in a 
freshwater mollusk. In  fact, the 

RUBY, Heat-Treated 
Natural and Synthetic 

Figure 9. The X-radiograph of 
another unusually large, 18 x 
22 m m ,  cultured pearl shows 
that the nucleus is 12 m m  in 
diameter. 

Some of the heat-treated natural more shallow depressions that we 
rubies that have been to call spa11 cavities. Spalling occurs 
the New York laboratory show one or when rubies are heated to high tem- 

peratures in the attempt to improve 
their appearance. A few such cavities 
even show signs of partial melting. 
Most spall cavities are rounded pits 
ranging in diameter from a fraction 
of a millimeter to a little over one 
millimeter. Very rarely, one may be 
quite a bit larger. These cavities are 
almost always shallow relative to 
their diameter. 

Ideally, these blemishes should 
be polished out after heat treatment. 
However, because weight retention is 
so important, they are often left 
untouched. Sometimes the labora- 
tory encounters spall cavities that 
have been filled with a glass-like < substance to improve the appearance 
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of the stone (see, e.g., R. E. Kane, 
"Natural Rubies with Glass-Filled 
Cavities," Gems &> Gemology, Win- 
ter 1984). 

I 
The New York laboratory re- 

cently examined a mounted stone 
with a very unusual filling in such a 
cavity. The natural pink sapphire 1 
shown in figure 12 has a smallspall 
cavity that has been filled with gold! 
This was almost certainly the acci- 
dental by-product of the jewelry- Figure 12. The  spall cavity in 
fashioning process, since it draws this natural pink sapphire was 
attention to, rather than away from, probably accidentally filled 
the cavity. with  gold when the ring was 

Although spall cavities are usu- manufactured. 
ally observed in natural corundum, 
the one illustrated in figure 13 is in a 
quench-crackled flame-fusion syn- heating. It is possible that they were 
thetic ruby. This type of synthetic is not polished out in order to enhance 
sometimes heated and cooled rapidly the illusion that the stone is natural. 
to create the appearance of natural Other than the stress cracks, which 
fractures and to make the detection are created intentionally, most 

r r  

of the curved striae more difficult. quench-crackled synthet ic  cor- 
Notice the spall cavity, as well as the u n d u m ~  do not show any signs of 
numerous tiny pits (or "fire skin") in heat treatment. 
the girdle that are the result of the Clayton Welch 

Figure 13. Although synthetic 
corundum usually i s  not  
heated, the spall cavity (top 
center) and pits i n  this syn- 
thetic ruby are undoubtedly 
the result of heat treatment. 

FIGURE CREDITS 
Figures 1, 5,  12, and 13 were furnished 
by Clayton Welch. The photos used in 
figures 2 through 4 and 6 and 7 are by 
David Hargetl. Robert Weldon took the 
pictures in figures 8 and 10. The photo- 
micrograph in figure 11 is by John I. 
Koivula. The X-radiograph in figure 9 was 
supplied by Tom Moses. 

A HISTORICAL NOTE 
Beginning with this issue, we are adding a new feature to the Gem Trade Lab Notes. Clayton Welch, a staff 
gemologist in the Gem Identification Section of the New York Gem Trade Laboratory, thought our readers 
would be interested in learning what was examined in the earlier days of the GTL. We agreed and decided to 
publish a recap of the items discussed in this section 25, 15, and five years ago. 

The Lab Notes actually debuted 29 years ago, in the Winter 1958-59 issue of Gems eJ Gemology, as two 
sections: "Highlights at the GEM TRADE LAB in New York" and "Highlights at the GEM TRADE LAB in 
Los Angeles." G. Robert Crowningshield provided the items from New York, and Lester B. Bensen, Jr., 
contributed from Los Angeles. However, the section had as a precursor an article by Crowningshield that 
appeared in the Summer 1957 issue, titled "New or Unusual Gem Materials Encountered in the Institute's 
Gem Trade Laboratories." The success of this concept is evident in the fact that this section continues to be 
one of the most highly regarded features of Gems d Gemology. 

Since this is the first issue to have this historical addition, it seems only appropriate that we start with a 
recap of some of the things discussed in Crowningshield's original article. We will then cover the items that 
were included in this section 15 and five years ago. 

We hope that you enjoy this brief look at developments in gemology over the past quarter century. For many 
of us, it seems like only yesterday. 

C. W Fryer 
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SUMMER 1957 

A number of rocks consisting of two 
or more different minerals were sub- 
mitted for identification. These in- 
clude lazurite i n  diopside and 
sodalite with pyrite veins (both had 
been confused with lapis); a mixture 
of pink thulite, zoisite, and nephrite 
that would probably now be called 
saussurite; and a mixture of ruby and 
zoisite from Africa. Sillimanite from 
Idaho, cat's-eye ulexite, several vari- 

I 
eties of synthetic spinel, a natural 
green gahnospinel, and high-refrac- 
tive-index glasses were also seen and 2n5-ct 

are discussed in this article. "chameleon" diamond. 

Crowningshield comments on 
the limited usefulness of the so- 
called emerald filter, inasmuch as eye optic figure indicated that rock 
not all natural emeralds appear red crystal quartz had been used for this 
under the filter all syn- part of each stone. A glass cat's-eye is 
thetic emeralds do. He suggests that also mentbned- 
the filter simply be called a color Maxixe-type beryls are reported 
filter, sin+! does have some use for by the New York Several carv- 
spinel separations. Dyed green jad- ings made from serpentine, l le~hrite,  
cite is out as one of the most quartzite, and a material later to be 
commercially significant stones to known as saussurite are covered as 
have been identified by the GTL in well. A new "jade" cat's-eye proved to 
1956. Jadeite tr iplets  a re  also be actinolite, which could not prop- 
described. erly be called jade because of its 

structure. Cat's-eye chrysoberyl and 

WINTER 1972-1973 

The Los Angeles GTL discusses the 
appearance of true synthetic alex- 
andrite produced by a flux-growth 
method, and provides a detailed de- 
scription of the inclusions and other 
properties of this material. Umba 
River corundums had recently ap- 
peared in the lab, as had the rela- 
tively new grossularite garnets that 
would soon be known as tsavorite. A 
strongly banded type IIb diamond is 
described, as are seven large diamond 
and quartz doublets that had been 
bezel set in a bracelet. The fact that 
the pavilions seemed to be doubly 
refractive and one showed a bull's- 

apatite were also encountered. A 
4-mm-deep laser drill hole in a dia- 
mond gaded at the lab seemed to be a 
record depth at the time. Other odd- 
ities include a botryoidal diamond 
crystal and a fingerprint-type inclu- 
sion in synthetic ruby. The section 
concludes with an illustration of the 
scratches that appeared on the table 
of a strontium titanate as a result of 
contact  w i t h  o rd ina ry  k i t chen  
cleanser, vivid evidence of the infe- 
rior hardness of this diamond substi- 
tute. 

WINTER 1982 

By this time, as it had since Spring 

The stone shown in figure at  
left after heating and before 
exposure to light. 

1981, the reports of all the GTL 
offices were combined in a single 
section that was organized alphabet- 
ically by gem material. 

One of the most unusual dia- 
monds seen in the GTL is the "Cru- 
sader" diamond, a seven-sided modi- 
fied brilliant that had been cut in the 
shape of a crusader's shield, with a 
frosted cross on the table. Also re- 
ported in this issue is a "chameleon" 
color-change diamond. If examined 
while warmed by a flame or after 
being in the dark for several days, this 
chameleon-type diamond appears to 
be a beautiful intense orangy yellow. 
After brief exposure to light, how- 
ever, the stone reverts to its usual 
grayish green color. 

The properties of Zambian em- 
erald and Colombian parasite are 
given. A beautiful star quartz, heat- 
treated sapphires, and cobalt-colored 
spinel and sapphire are discussed. 
Photographs show a spinel that ex- 
hibits both four- and six-ray stars. 
The last item discussed is the identi- 
fication of the rarely encountered 
man-made materials lithium fluo- 
ride and potassium chloride. 
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