THE GEM &
""',EJEWELLERY

SUw. EXPORT
@% PROMOTION
& COUNCIL

Sponsored by the Ministry of Commerce
& Industries, Govt. of India

Lab Information Circular

GEM TESTING LABORATORY

Volume 61,
June 2011

Gem Testing Laboratory Jaipur at the GIA Symposium 2011

The Gem Testing Laboratory, Jaipur received an excellent
appreciation at the GIA's International Gemological Symposium
2011 held on May 29 and 30, 2011 at their world headquarters
in Carlsbad, California. Gagan Choudhary , Deputy Director, GTL
represented the laboratory and presented two posters at the
symposium. He was also selected as the member of the advisory
committee for the symposium where he had to review the
submitted papers. The posters presented by Gagan Choudhary
were titled as, "Few Remarkable Stones Tested at Gem Testing
Laboratory, Jaipur, India" and "Spectroscopic Examination of
Commercially Available Quartz Varieties - A Gemmological
Perspective". Both, the posters were very well acknowledged by
the members of the gemmological community. The former
poster was interested more, as it covered a range of gem
materials, which even many of the highly experienced
gemmologists have not encountered.

This issue briefs on the posters presented at the GIA Symposium
2011, with emphasis on the former one, "Few Remarkable
Stones Tested at Gem Testing Laboratory, Jaipur, India".
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An overview of the poster titled, "Few Remarkable Stones Tested at Gem
Testing Laboratory, Jaipur, India", presented by Gagan Choudhary

As the regular readers of this newsletter are aware that, at the
Gem Testing Laboratory of Jaipur, India we receive for
identification various types of gem materials ranging from
natural, synthetics, imitations and treated counterparts. All
these materials are submitted in rough as well as cut in various
forms including bead string necklaces, carvings, etc. Quite often,
we also receive gem materials having some interesting and
unusual features which we regularly publish in our Lab
Information Circular (LIC). This poster basically, covered some of
such interesting materials / features, we have encountered in
the recent times. Mainly, the visual characteristics were
emphasized rather than analytical detailing.

Following are the interesting samples / features covered in the
poster.

Synthetic emerald with natural-like inclusions

1.a. This 0.60 carat synthetic emerald
grown by flux-fusion process was
unusual for its inclusions, which
closely resembled to those of natural

counterparts.

1.b.This synthetic emerald contained numerous transparent
colourless crystals, some of which displayed hexagonal profile.
These appeared birefringent under crossed polarisers.

1.c. Fine long tubes/ needles oriented in two directions along the
prism faces intersecting each other at 60/120° were the most
striking features in this synthetic emerald. Also present were the
long tubes oriented along the ‘c’ axis.

1.d. This synthetic emerald also
contained a row of short fine
iridescent needles; these were
associated with tiny discs /
platelets.

1.e. This emerald also displayed fingerprints in the form of wispy
veils with folded appearance which appeared black and opaque in
transmitted light, indicting flux. Its synthetic origin was concluded
with FTIR spectra, which lacked any water content.

Serpentine with purple transmission

2.a. These dark bluish green tumbled specimen and cabochon of
serpentine displayed an unusual purple transmission under fibre-

optic light.

2.b. Strong purple transmission
displayed by this serpentine in fibre
optic lamp was mistaken for colour
change effect by the depositor and
misrepresented as alexandrite. This
phenomenon can be related to the
'Usambara effect'. Upon enquiry from the depositor, these
specimens were mined in Andhra Pradesh in South India and are
sold as alexandrite. However, in reflected light, these specimens
do not display any colour change effect.




2.c. This rough serpentine also
displayed fine cleavage planes,
which is not usually observed in
this gem variety as this s
commonly found as massive
aggregates / boulders.

2.d. Minute scattered flaky
inclusions were present in planes
along the cleavage direction. Exact
nature of these inclusions could
not be identified.

2.e. FTIR spectrum of this serpentine was consistent with those
present in our database, dominated by water related features:
complete absorption below 4500 cm™ and two broad bands at
around 5000 and 4700 cm”™.

Synthetic sapphire with milky zones

3.a. This 2.14 carat sapphire displaying
straight milky zones was proved to be
synthetic.

3.b. Milky zones containing fine
pinpoints in this synthetic sapphire
could have easily misidentify it as natural. These zones appeared
to be present along the twinning planes.

3.c. When viewed along the optic axis
direction between crossed polarizers,
the sample exhibited strong 'Plato
lines', confirming the identification as
synthetic.

3.d. This sapphire specimen appeared
transparent under shortwave
Ultraviolet lamp proving its synthetic
origin.

Synthetic quartz with ‘lily-pad’ like inclusions

4.a. This synthetic quartz was
interesting because of the presence
of 'lily-pad' like inclusions. The
combination of body colour and
inclusions makes this quartz a good
representation of peridot. Visually, it
was quite difficult to identify this

specimen as quartz as the colour is not associated with this gem
variety. This was the only specimen we have seen here at the
Gem Testing Laboratory with this colour shade and inclusions.
Also no reports of such features were found in the literature.

4.b. These 'lily-pads' in the synthetic quartz were basically
stress cracks associated with 'bread crumb' like inclusions. This
gives indications that they have formed during the heating
process to produce green colour.

4.c. Scattered whitish crystallites were
present throughout this quartz
sample, indicating synthetic origin.

4.d. White crystallites at higher
maghnifications appeared 'bread
crumb' inclusions as seen in synthetic
quartz. Its synthetic origin was further
confirmed by FTIR.

Natural emerald with ‘triangular’ core

5.a. This natural emerald was unusual
for its growth pattern which displayed

a triangular core.

5.b. Along the optic axis direction, 'triangular' core / zone was
observed, which is unusual in a mineral like emerald, belonging
to the hexagonal crystal system. This core was running
throughout the stone from front to back.

5.c. Under crossed polarisers, strong strain patters were
observed, along with sharp planes forming angles of
approximately 60/120°. These planes appeared to be the faces
of hexagonal sub-crystals of this emerald. The triangular core
formed was in fact the space enclosed by the faces of the three
hexagonal crystals and was not directly associated with the
atomic structure as usually the case is.

Fluorite crystal with pseudo-hexagonal colour zones

6.a. This fluorite crystal displaying
hexagonal zones was initially
thought to be a sapphire.

6.b. This fluorite crystal also
displayed milky zones,
reminiscent of rutile zones in a

sapphire.



6.c. These colour zones appeared
to be patchy, which is commonly
associated with fluorite and not
sapphire.

6.d. Step-like cleavage plane and
dull lustre were typically
associated with  fluorite, which
ruled out the possibility of
sapphire.

6.e. In addition, the colour
appeared to be present in planes
along the cleavage direction. Also
note tiny triangular inclusions
typically associated with fluorite.

An interesting composite with induced inclusions

7.a. This 18.48 carat specimen
imitating 'rutilated' quartz was
turned out to be a composite
made up of natural rock crystals
with induced golden inclusions.

7.b. Golden tubes with a flaky
structure were present within a
thick layer of polymer sandwiched
between two pieces of rock
crystals.

7.c. This composite specimen
displayed a strong blue glow under
long wave ultraviolet lamp,
because of the glue used.

7.d. IR Spectra of this composite
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Few interesting glasses

8.a. This glass specimen was unusual for its inclusion pattern,
which created an image of 'Shivling' - the symbol representing
Lord Shiva in Hindu theology. The pattern was formed by the
rows of gas bubbles, which appeared blue under short wave UV.

8.b. This glass sample imitating emerald was interesting due to
its pseudo- hexagonal cracks, which were filled with some yellow
substance.

The second poster titled, "Spectroscopic Examination of
Commercially Available Quartz Varieties - A Gemmological
Perspective", was purely a technical paper and was more useful
for those associated with laboratories or academics. Therefore,
only the abstract is being presented here. For more details,
please contact Gagan Choudhary at GTL office.

Spectroscopic examination of commercially available quartz varieties
- A gemmological perspec

Poster titled, "Spectroscopic Examination of Commercially Available
Quartz Varieties - A Gemmological Perspective" co-authored by Mrs.

Shyamala Fernandes and presented by Gagan Choudhary

Abstract

The lack of inclusions and visible growth features (colour zoning)
makes the separation of colourless natural and synthetic quartz
quite challenging. Though found colourless in nature, it can also
be produced by heating other quartz varieties, such as
amethyst, citrine, smoky, green (praseolite), and greenish yellow
(lemon). Rock crystal, the purest variety of quartz, often
contains aluminum (AI3+) impurities where the charge imbalance
is compensated by a nearby interstitial alkali ion; this is a
precursor for smoky quartz, which is produced by natural or
artificial irradiation. Iron impurities, having different charge
states, result in green (Fe"), yellow (Fe*), and violet (Fe*'). As a
result, both natural and synthetic materials can be heated to
250-500°C to produce the colourless variety.

Infrared, Raman, and UV-Vis-NIR spectroscopy provide useful
data to differentiate between the natural and synthetic crystals,
while also identifying the original colour variety. Infrared spectra
offer the most valuable means for differentiating between
natural and synthetic quartz, and for correlating the features
observed in the spectroscopic data with colour varieties of
natural and synthetic material. In this study, the OH, Al-OH/Li,
Al-OH, Si-O / Al-OH, and Si-O related peaks at around 3593,
3480, 3379, 3305, and 3198 cm™ consistently appeared in
natural rock crystal, while the 3584, 3421, 3297, and 3198 cm™
peaks were present in synthetic rock crystal; the most important
peak in distinguishing natural from synthetic crystals was at
3480 cm™. The data also help differentiate between natural and
synthetic versions of other coloured varieties and whether the
colour is natural or produced by heating.

!
(© Smoky/ ——ZL\ Lemon

(Rock Crystale— | Green

B e
9@ - 280°C §
o J‘\
$ %
=@

Various colours of quartz were heated to produce the colourless variety
(rock crystal) for this study. Spectroscopic studies were done before as
well as after heating.



GTL introduces new services and offers

Stones acceptance by post

The Gem Testing Laboratory, Jaipur has introduced new
service of accepting stones by post. As known by the users of
the laboratory services, that GTL used to accept stones for
certification only by hand in person. But due to the increased
demand of GTL reports from various parts of the country, we
now will accept the stones for testing by post as well. This will
enable the clients to save their time, energy and expenses in
travelling to Jaipur for certification. Such service will also
enable the jewellers to use quality certification at places
where gem testing facilities are not available.

Following are the guidelines of certification by post:

Download and print the Order Form (along with Terms and
Conditions) from GTL's website. Alternatively, write to GTL at
gtl@gjepcindia.com

v

Fill in the details as per the form

v

Insurance will be done by the Customer for the full value of goods

v

Save 20% on your certification charges!!
Get your 'Corporate Discount Card' now

The Gem Testing Laboratory, Jaipur has introduced a 'Corporate
Discount Card' under which you can avail 20% discount on the
prevailing charges of single stone certification. The discount is
applicable irrespective of whether you are a member of the Gem &
Jewellery Export Promotion Council or not. You only need to
purchase this 'Corporate Discount Card' for Rs. 2000/-, which will be
valid for a year.

Your savings on this card....

Current certification Certification charges
charges under 'Corporate
(in Rs.) Discount Card'(in Rs.)
Per piece Per Piece
Category Member* Non- Member* Non-
member member
1. Regular 400 550 320 440
Savings: Savings:
80 110
2. On-the- 600 850 480 680
spot . .
Savings: Savings:
120 170

p
Send the samples and documents to GTL Jaipur through a
secured recognised courier company of Customer’s choice

along with full payment.

N
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Client will inform GTL Jaipur before sending the stones /
samples
. l J
Courier Company will deliver the packet to GTL Jaipur
'd " N\
Packet will be opened in front of the delivery man and will be
recorded for ascertaining the state of the gem
v
~
Stones will be physically verified for weight and damage and
will be accordingly mentioned on the order form received.
The Order Form number will be entered. Any damage or
discrepancy in the weight will be informed to the Customer
immediately over the phone and email
\§ J

\ 4

Reports and stones will be sent back to the client through the
same courier with intimation to the client.

Client will be responsible for arranging insurance and shipment of
stones / reports and bear the charges to and fro from GTL Jaipur.

For further details, contact GTL office.

Written and Edited by: Gagan Choudhary, Deputy Director (Tech. & Training)

Contact for further details:

Meenu Brijesh Vyas, Asst. Director (Tech. & Training)
Niranjan K. Srinivas, Executive (Tech. & Training)
Radhamani Amma, Executive (Coordination & Info.)
Kailash Chand Daurata, Jr. Executive

Note: Applicable service tax of 10.3% will be additional.
* Member of the Gem & Jewellery Export Promotion Council

Simply fill in and submit the application form along with your
agreement on terms & conditions, required documents and
payment to the Gem Testing Laboratory Jaipur.

Applicant firm / company must be a registered firm with the sales
tax authority. A copy of registration certificate should be submitted
along with the application form.

Only one card per firm / company will be issued.

The validity of card will be one year from 1% of April to 31% of
March. Therefore, the card will become invalid for availing discount
on 1° of April of the same year, unless it is renewed. Therefore it is
advisable that it should be renewed by 31* of March.

Discounted rates are being calculated on the existing certification
charges. In case of revision of the rates, the final discounted rate
shall also change. The Gem Testing Laboratory reserves the right of
revision of the certification charges without any prior intimation to
the card holder.

So, don't miss the opportunity to take benefit of the scheme
without compromising on the quality of certification.

For details, contact GTL office.

Now get 10% discount on submitting five or more stones at a time.
Depositors whether members or non-members can earn a rebate
of 10%, if they submit 5 or more stones at same time for
certification. This will be however, applicable only for single stone
certification and not packet lots. 'On-the-spot' category will also be
applicable for this discount.

Both discount offers will be applicable irrespective of the stones
being submitted by hand in person or by post.

GEM TESTING LABORATORY
Rajasthan Chamber Bhawan

M.l. Road, Jaipur 302003, INDIA
Phone: 91-141-2568221, 2573565
Fax: 91-141-2567921

Email: gtl@gjepcindia.com

Web: www.gtljaipur.info
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