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EDI TO R’ S

N OT E

Dear reader, welcome to the third edition of GAMMA, the Journal of the
ICA | GemLab. GAMMA is now a regular feature of ICA | GemLab’s outreach
program and is designed to always provide informative gemmological and
industry related content, in a form that is easy and enjoyable to digest.
In the words of Richa Goyal Sikri (see Covid Conversations inside)
"Considering how the 2020 pandemic has effectively brought the world economy
to a standstill", clearly things have changed for us all since our last edition was
published, in fact it seems that everything has been turned upside down and
is quite unrecognisable from the same time in 2019. Luckily Thailand, thus far,
has managed to control the spread of the virus very well through a combination
of enforced measures and the natural concerns that the Thai people have for
family and community as well as the culture of a wai greeting rather than
hugging and/or shaking hands. Because of this ICA | GemLab, with safeguards
in place, was able to open up for service on 1st May, after locking down for the
month of April, and has remained open since then as gradually the whole of
Thailand has come out of lockdown. Thailand is now in a situation of
near-normality (minus scheduled international flights).
Wherever you are in the world we wish all our readers, their families, friends and
their countries a speedy exit from this global disaster and a return to a safe and
healthy existence.
As a step towards normality, we have instigated, with social distancing, a
series of monthly ‘afternoon tea’ meetings for clients and friends with
gemmological interests. We hope that these events will bring people back together
to enjoy and appreciate the gemstones that form an important part of our world.
Given the travel restrictions clearly the initial attendees will be people domicile in
Thailand but as the world opens up again we will warmly welcome our
international travellers to "Afternoon Tea" and gemmological enlightenment.
In this issue of GAMMA, you will find a wealth of information under the headings,
"Around the Trade", "Education", "Field Trips", "Technology", "Gemmology" and
"Domestic Notes". You will read of how the trade is coping globally, how software
applications ensure a secure operation for laboratories and some intriguing
gemmological information on natural, treated and synthetic gems.
We welcome you back to near normality.
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Richa Goyal Sikri is a gemmologist, collector,
independent journalist and story teller who writes
for ELLE, Harper’s, InColor, Robb Report, Rapaport and
now GAMMA.

A lover of all things involving

gemstones and jewellery and the global trade in
which they circulate.

She has a very energetic

personality which is revealed in her prolific writings
and to her very large and ever growing following to
her Instagram account. Her by-line reads "I educate via
storytelling".

V I N C E N T PA R D I E U
Vincent Pardieu is a consultant at "VP Consulting". Since 1998 he has lead 148 successful field
expeditions to coloured gemstone producing areas in
Asia, Africa, Australia and South America. He worked
as a Director of the AIGS Lab in Bangkok, as gemmologist at the Gübelin Gem Lab and as Senior Manager for
Field gemology at GIA. Then after leaving GIA he created
"VP Consulting SPC" and advised "Greenland Ruby" and
the "Bahrain Institute for Pearls & Gemstones (DANAT)".
As field gemmologist, he combined his passions for
gemology, traveling and nature.

RU I G A L O P I M D E C A RVA L H O
Rui Galopim de Carvalho FGA DGA is a Gem Education
Consultant with a vast experience in course development and content creation and also an in-class and
remote tutor for groups or in one-on-one sessions. As
an international lecturer, Rui has travelled the world
and surfed the digital ecosystem giving talks in various aspects of gemmology, gem history and jewellery.
During the COVID-19 lockdown his Home Gemmology
webinars were popular entertainment and educational free events, having had the support of CIBJO - The
World Jewellery Confederation.
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Considering how the 2020 pandemic has effectively brought the world economy
to a standstill, the knowledge sessions and festivities of the ICA Congress from
October 2019 seem like a distant dream. During a crisis, mental health experts
advocate staying calm, gathering facts, seeking help, figuring our responsibilities,
and charting a plan-Independent journalist, Richa Goyal Sikri checks-in with a
cross-section of the industry to gather views and updates.

Augmented reality versus the human touch
Like the flow of a fast-moving river, human desire for
progress is impossible to curtail. While boulder-like
hurdles (like the pandemic) may slow the flow of
commerce, eventually entrepreneurial spirit creates a
new path either around or through the blockage. Currently,
volatility in equity indices is leading to the nervous
acquisition of what people believe will hold value over
time, like gold and top-grade, untreated gemstones. In this
segment, the tendency is to purchase from a familiar source,
whether that is a globally recognised auction house, an
international
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certain

cultures. The virus seems to have impacted this segment
significantly,

dampening

market

sentiment

and

bringing the herculean wedding and events business to a
standstill. Recovery will take time forcing many to
either scale-down or exit the industry altogether. Marking
milestones and memories has always brought consumers towards jewels, and this still seems to be the case.

Whether it’s husbands desirous of demonstrating appreciation for their supporting
wives during the lockdown, meaningful jewellery commissions in memory of a lost
relative, or ‘birthday-party funds’ directed towards tangible purchases, a slow and
steady stream of commissions and acquisitions are being reported from jewellers
who have invested time and resources in building strong bonds with their clients.
Travel restrictions to reduce the spread of COVID-19 are driving select
industry segments towards e-commerce and social media. Most online gem and
jewellery sales seem to be small to medium ticket items. Due to the nature of
coloured gemstones, despite anecdotal tales, the vast majority of con-

sumers are seeking personal inspections for more
important

purchases.

Although

social

media

helps

with the initial connection, the element of trust and
reputation are vital for conversion through virtual
viewings.
2020

will

witness

many

fortunes

shrinking

and

significant erosion of wealth. What may emerge in 2021,
is a new breed of jewellery customers, courtesy good
business

practises,

strategic

placement

in

FMCG

concerns, gambling on the stock market or recent
inheritance.
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intimate
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expression of love, and the satisfaction of a purchase
resulting in a positive social impact.

Shanghai Update from jewellery designer
Chaoqiu of Qiu Fine Jewellery
"Now in Shanghai, it’s a buyer’s market for jewellery and they know this. Clients
are looking for really fine quality gemstones and unique designs. I am also seeing
new buyers enter the gem/fine jewellery market. Shanghai is livelier than before."

Jewellery manufacturing update from
Thailand by
Prida Tiasuwan, Chairman, Pranda Jewellery
"We undertook various steps, such as establishing a
COVID-19 committee to discuss uncertainties and find
solutions. Our factory and all other facilities have been
re-arranged to comply with the Ministry of Health social
distancing rules. From 1 April till the end of June we asked
our employees to work 2-3 days a week and instituted
pay cuts from 25% to 50%. To support them, however, we
distributed free-living necessities such as rice, cooking oil,
eggs etc. Happy to report that from 1 July we have taken
85% of workers back into production full time."
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Prida Tiasuwan, Chairman, Pranda Jewellery

Update on gem manufacturing from ruby,
sapphire and spinel specialist Maria Belmont,
Director KV Gems
"As all the trade shows aren’t able to happen, we had
to be more active online. Also, I think in the future,
conventional trade shows will be less important as everyone
becomes more online. We have been very active via Instagram,
which has been growing. I think people want to see videos of
behind the scenes and more personal videos (not the super
professional ones). We believe Instagram is perfect, we’ve
always had a website, but you can get so much more
engagement on Instagram and that’s important in our
industry so your customers can trust you."

Emerald and Ruby Mining update from Sean Gilbertson, CEO,
Gemfields Group Ltd.
"We saw from the 2008/2009 financial crisis that, while economic conditions
affected operations, the values of coloured gemstones remained robust. As we
begin to understand the implications of steps taken to limit the spread of
COVID-19, it is vital for all of us - as businesses and as an industry - that the value
of coloured gemstones again remain stable, and we intend to act with this goal in
mind as we navigate the months ahead.

Gemstone supply has stopped in its tracks. Our operational
sites in Zambia, Mozambique, Ethiopia and Madagascar
remain suspended with only critical activities such as
security and essential upkeep staying active. To conserve
cash and preserve jobs for as long as possible, all our
employees remain on reduced salaries across the group,
whether mining equipment operators or members of our
boards of directors.
Montepuez Ruby Mining Limitada (MRM), the world’s
largest ruby mine, confirmed 10 cases of COVID-19 in on-site
employees on 12 July 2020 after routine testing to mitigate
contagion. The majority of cases were asymptomatic and all
of the affected employees have been self-isolated in their
accommodation units under medical supervision.
Operational teams at the Kagem emerald mine in
Zambia and MRM in Mozambique implemented enhanced
protective measures to reduce the risks of contagion. Both
sites formed emergency management groups to oversee the
planning and implementation of their response to COVID-19
in coordination with the World Health Organization and with
their respective governments. Additionally, steps have been

taken to support the local community, including the coordination of face-mask
production, disinfection of local meeting places and the provision of health and
medical equipment.
Gemfields’ auction schedule has been significantly impacted by the measures
put in place to mitigate contagion. International travel restrictions, widespread
quarantine periods, limitations on individual proximity and prohibitions on large
group meetings provide presently insurmountable challenges to the effective hosting of gemstone auctions. As a result, only one auction has been held to date, in
February 2020. The company remains hopeful that conditions will improve
sufficiently to allow auctions in December 2020."
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Arun Dhaddha from one of the foremost Jaipur-based jewellery
manufacturers and retailers, Gem Plaza, shares an update.
"In the second quarter of 2020, we’ve been able to achieve 25% of what we did
during the same months last year. Given that majority of the market is
struggling, we are satisfied with this figure, and our target is to achieve 50% of
previous year’s levels. Our domestic versus international distribution is split
on a 50:50 ratio. However, 35% of the 50% consumed in India is also slated for
foreign shores as we supply to a diverse pool of local designers, retailers and digital
platforms who have domestic and international clientele. The fine jewellery we
produce is generally consumed by the higher middle-class segment and the affluent
jewellery buying segment of the market.

There are many factors impacting sentiment amongst these segments. Some are
not in the mood as their friends and family members have been impacted by COVID.
Others are bored at home and can’t stay away from jewellery and shopping. We are
managing to retain 90% of our workforce by operating only five days a week, which
we hope to sustain for the rest of the year.
Jewellery consumption in India is driven by purchases around festivals and marriages. Due to the increasing COVID-positive cases, most of India is in a semi-lockdown state, making social gatherings and celebrations challenging. According to a
recent article in the Financial Times, India, "The fall of gold imports in March, April
and May 2020 was to the tune of 62.6 per cent, 99.93 per cent and 98.4 per cent, respectively. India is the largest importer of gold, which mainly caters to the demand
of the jewellery industry."

Snapshot of the London luxury retail sector by Sameer Lilani,
Director, Amrapali UK
Since mid-March, the world as we’ve known, has turned 360 degrees and then
180 more. I do, however, feel that these COVID times have brought forward
efficiencies previously identified, which may have taken longer to implement under
normal circumstances. In the case of Amrapali London, we’ve long discussed the
requirement for our online portal. While online retailers like Net-a-Porter and first
dibbs are essential, they also stock many of our competitors. By driving traffic to
these retailers, there is always a possibility to lose sales to other brands. Right
now, we are actively developing our online presence.
Furthermore, when considering the London retail sector, the relevance of ‘the
high street’ is further diminishing. Every day we hear of another high-street name

going into liquidation, which is further directing our

of pre-lockdown, a trend reflected throughout the store.

resources online. In the last 3/4 years’ significant online

Typically, Harrods has anywhere between 8-12,000 people

purchases in jewellery to the tune o f tens of thousands

entering through the store on any given day. Post lockdown the

of US dollars has demonstrated that consumers have the

average is about 800.

confidence in the medium and are willing to spend to greater
degrees, which was unimaginable even 10 years ago.

I think London being the ‘centre of the world’ is very
dependent on international travellers & ultimately how

Regarding Harrods and our concession there, we re-opened

quickly people return to international travel will reflect the

mid-June, with reduced hours, social distancing and

return to business as usual for the London luxury retail

limited numbers permitted in store. While we have seen

sector.

some encouraging signs, business is still only a fraction
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Update from leading Digital Jewellery Platform
Indology (previously Gemporia India)
We at Indology feel that Covid has accelerated the
transition of jewelry business that we were forecasting
would happen over four to five years. Video commerce, over
mobile is our focus. Our business and brand transitioned
from Gemporia India to Indology last year and recently from
being TV led e-commerce to a pure e-commerce play.
Our customers were anyway transitioning away from
TV and frequenting our mobile site, and we feel with
e-commerce, we have a potentially larger market to
address. Our product portfolio will now be available in
more countries.

Update from the Diamond district in New York
- courtesy Maksud Agadjani, specialist in fine
jewellery and rare watches. Recently featured
in the NETFLIX movie "Uncut Gems".
"Business is great because we have a very strong social
media and online presence to support. All the printed liquidity seems to be going into the jewellery sector from our
perspective. The marketplace is booming but supply is running low, which is dangerous for prices. As a responsible
business, we instituted safety measures in office early on
with air purifiers and protective gear for our team."

Marketing insights from Elle Hill
Digital transformation is the essential step for most in the
gemstone industry. Harnessing technology to create virtual
showrooms with lifelike imagery and video is essential.
Invest all the money you would have put into travel and
trade show booths and hotels into creating a shareable virtual digital inventory and learn how to make and deepen
relationships via digital touch-points like LinkedIn, your
website, and Instagram.
Businesses that pivoted quickly to establishing the
foundations of relationships with new potential buyers
online and deepening current relationships online are
seeing the fruits of their labour already. Without the
ability to transact or trade online, those that realized they
could lean into digital relationship building are reaping the
rewards right now.
Retail is surging and they want to take advantage of the
high margins in gemstones. Responsible sourcing and
traceability is being demanded by big retailers and
brands as a prerequisite. B2B is realising that it must
develop the skill of making business relationships online whether they transact offline or online ultimately is
immaterial. Relationship building online is essential.

London-based jewellery designer,
Ming Lampson shares her views
I have been fortunate during the pandemic that my work
has remained busy. My business is one that is based on
personal relationships with my collectors and clients and
not dependent on footfalls or wholesale. Even though my
shop was closed for two months, I was still able to design
and make pieces. Though this could be a logistical challenge
at times, the fact that I was able to continue working, albeit
in a very different environment, is something for which I am
very grateful. I feel this time has brought to the fore how vital human connections are and jewellery is such a symbolic
marker of what is important between us all.
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Update from Geneva from Ronny Totah,
sponsor Hororvitz & Totah, co-founder
GemGenéve
"There is no point I feel in analysing the statistics of the
past few months. It’s obvious what we are experiencing is
a crisis unlike any seen in recent history. I prefer to
look

ahead

recover

and

and

focus

move

on

what

forward.

we

ca

do

Digitisation

to

and

technology will play a greater role in our industry
now.

For

the

upcoming

GemGenéve

gem

and

jewellery show originally slated for November, this
has now been canceled. As with all unexpected situations, we

must make use of our creativity in order to find a way to
overcome

these

challenges. GemGenève

is

currently exploring various directions in order come out
stronger.” We note that the Hong Kong show, slated
for November, has also been cancelled.

Update from Los Angeles by Dave Bindra from B&B Fine Gems
Conducting business in this new reality offers both challenges and opportunities.
Logistics are certainly a significant obstacle for businesses right now.
Large courier companies are working with skeleton staff and due to fear of contagion reports of high-value packages being left at doorsteps are becoming
more prevalent. We also see a significant shortage of supply being an issue in
the near future as mining operations worldwide are limited by their ability to

operate along with limited channels for distribution.
These circumstances however, paired with inevitable asset
appreciation due to a lack of availability of material and
inflation (given how much money is being printed in
stimulus efforts worldwide) will actually drive the
market up for fine quality gemstones. Financial markets seem to be creating unprecedented wealth, and with
individuals unable to travel or spend on experiences - many
are already acquiring jewels of significance. Businesses
which are tech-savvy with a strong social media presence or
atelier/concierge

service

culture

will

thrive.

Those

depending purely on foot traffic will struggle if unable to
pivot in the new norm. There seems to be a greater sense of
urgency to acquire or act in this new Covid reality.
Whether it’s hand sanitizer, gemstones, or the latest Air Dior
sneakers, people need to have what they want and have
it now. The latest collaboration between the Air Jordan
Brand and Dior is a prime example, with the limited-edition sneakers selling out in seconds via a raffle system
just a few weeks ago for $2k retail, and now trading in the
secondary market for as much as $18k per pair. Adornment
and collectability seem to be gaining steam, and now more
than ever people are looking for that special item that no
one else has, while they can still get it.

Update from Sri Lanka from Armil Sammoon,
Chairman, Sapphire Capital Group and ICA
Ambassador to Sri Lanka.
"Sri Lanka went into lockdown on March 25th for 75 days.
Luckily this was also our new year celebration period when
mining and trading activity is at it’s minimal. Since May
15th we were allowed to get back to work. Some lapidaries were able to resume work immediately as they quickly
adapted to government guidelines, while others took
more time. The public health officers had stopped us from
washing the gravel collected from the mining areas in
February and March. The gravel washing only re-started in
early June, and now the mines are operational. One of the
issues we were facing in April up till early May was related
to logistics as everything was at a standstill. The shipments
re-started early June, but due to a limited number of flights,
the pricing is now higher by 30%. In terms of duration of the
shipments, it is now back on track. I had made a shipment
on Tuesday afternoon, and my shipment reached Malaysia
by Friday. Overall there has been a reduction in demand
by approximately 50%, and it is stagnant. However, we are
receiving queries from a completely new group of
customers, which is interesting. Regarding digital and social
media, anyway, people were moving in this direction. Now, I
would say things are moving towards digitization at a speed
of 3X. When lockdowns started, first people were concerned
about health, safety, food and other essential requirements,
then came some indulgent goods to lift the mood and now
we are seeing people looking to express their love through
gems and jewellery."

Update from Mr. Dharmendra Tank of Tank
Fine Gems, Jaipur.
"The on-ground situation in Jaipur is very tough right now.
Demand is significantly affected by a combination of
depressed sentiment and logistical problems. We are still
receiving orders, but fulfilment has been challenging due
to various factors. First, strict lockdowns in the past few
months kept our goods and our staff at a standstill. Now
that offices and ateliers are open, to get high-value gems
certified is a major issue as reputable players in the logistics segment have increased their prices and gemstones,
in general, are being given a lower priority for international
shipments. Gem labs also are taking more time to provide
reports for various reasons. This delays the whole cycle
to process and sell goods. Given that manufacturers pay
up-front for rough material from mining companies and
provide goods on consignment, only the ones with staying
power will survive."
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Guillermo Galvis M.
Presidente
ACODES
Emerald industry in Colombia has been negatively impacted by the pandemic, with
the whole sector experiencing a slowdown. Colombia government place a lockup
from 20th March 2020 until now, but allowed all stakeholders in the emerald industry to work for mining to exports. Just this week the local authority of Bogota placed
a more forceful lockdown closing for the first time the world emerald market in Bogota from 16th to 30th August. Mines, however, are still operational at 30 to 50% of
their normal strength.
The industry is facing severe challenges as previously, 100% of the business was in
person. The government has developed virtual and digital procedures for the export
paperwork enabling us to export by courier or insurance cargo with companies like
Ferrari or FedEx. Compared to the first six months of 2019, emerald exports from Jan
to Jun 2020 are down by 52%.
The National Emerald Fund released an emergency relief package for the region for
US$300,000 on 11th August for health facilities of the producing mine towns and
1,500 artisanal miners. Additionally, the industry is planning to organize the third
World Emerald Symposium as an online event to empower the Emerald industry
with digital tools and modern way to communicate, to help them face the challenges
in the digital era for business operations, marketing communications and consumer awareness.

E D U C AT I O N

G EMMOLO G Y BASED W EBI N AR S
COVI D EDUCAT ION
BY

VI NC E NT

–

PAR DI E U

In March 2020, while many countries around the World were going on lockdown
due to the Covid-19 pandemic, gemmological webinars (meaning "web-based
seminars") became trendy: On March 20th Rui Galopim de Carvalho started his
"Home Gemmology Webinars" in an attempt to "entertain, educate and cheer up"
his industry colleagues all over the World. He was followed by AIGS who invited him
on April 2nd to give again his talk about emeralds. As the event was successful,
AIGS decided to continue hosting webinars and asked me to be their next speaker.
They proposed that I speak about rubies from Greenland. It was the first time I
participated as a speaker on such event. The talk took place on April 9th. It went very
well as it attracted more than 400 guests. I was impressed. Then Rui Galopim de
Carvalho invited me as his speaker on April 17th for a talk about "Field Gemmology". That event attracted more than 1,300 viewers in two sessions. In terms of
attendance it was the most successful event organized by Rui. A few days later,
on April 19th I was invited by Justin K. Prim, a gem cutting teacher from the
Institute of Gem Trading (IGT) in Bangkok for a conversation about Field
Gemmology. Justin had started his own livestream cutting sessions on March
10th and was then already very comfortable using tools such as zoom for online
teaching. The event went also very well, and we agreed that it was something we should
continue to do as field gemmology had obviously to wait for international travel to
become easier. Thanks to zoom, the tool used to do these webinars, these
webinars could be recorded and turned into videos that could be then published on
YouTube and be available there as reference. That was something interesting.
Other institutes like Gem-A and GIA soon followed the trend and started their
own webinars. If at GIA the webinars were classic informative events done by
different GIA researchers, Gem-A collaborated with Julia Griffith, a young British
gemmologist with a talent for communication, for a series of educative talks called
"Gem-A Live"about gem identification topics such as treatment or synthetics.
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Because of some questions, I was asked by people

"Exploring Gem Pegmatites" with Peter Lyckberg, probably one

attending the talk I had with Rui Galopim de Carvalho about

of the World best experts on gem bearing pegmatites.

women in the field, we had an opportunity to do something
different and after a discussion with Justin, we decided to

"Geology & Prospecting of African Gemstone Deposits" with

start to collaborate on a series of "field gemmology talks".

Dr. Cedric Simonet, PhD, one of my main contacts in Kenya

The idea was to provide an opportunity to the people who

and probably one of the World most experienced geologists

helped me to go to the field during the past 20 years to join our

regarding African colored gemstone deposits.

webinars as guests. For our first webinar, we invited two
groups of four women who travelled with me to answer these

"Culture of Sapphire Trade in Sri Lanka" with Armil Sammoon,

questions I was asked and to share their experiences about

a gem merchant from Sri Lanka who is my main contact there

traveling and/or working in gem producing countries. The

since 2005 and also one of the most well-known figures of the

events took place on May 5th and 6th. As the reactions and

Sri Lankan gem trade in the international scene.

attendance were very good, we decided to continue and invited
people who helped me to visit these places. All together since

"Mining Rubies and Sapphires in Madagascar" with Nirina

May 5th, 2020 to August 5th we had 15 webinars that took us

Rakotosaona, a former aeronautic engineer who became one

around the world. The format of our webinars became a bit dif-

of the most experience gem miners in Madagascar.

ferent from the other ones: Most of the webinars proposed were
more or less limited to 1 hour. We decided to let people speak

"The gem Industry in Vietnam" with Dr. Pham Van Long, PhD,

and actually most of the webinars we hosted went from two to

a geologist and former employee of Vietnamese state gem

more than three hours. Actually, the videos on YouTube can be

corporation who did his PhD on ruby deposits in Luc Yen and

seen as podcasts, that people told us to enjoy listening while

Quy Chai areas and has an extensive experience of the ruby

doing something else at home. Each time we prepared a few

and sapphire deposits in Vietnam.

questions with our guests and then we allowed people from
the attendance to provide their questions to Justin who was

"The evolution of the Colored Gems & Jewelry Supply

then asking them to our guest.

Chain"with Jean Claude Michelou, one of the person whose
support was invaluable for the past 15 years I had in the field

After the "Women in the field", we had 13 other webinars with

as JC Michelou is one of the veterans of the international gem

very different guests and topics: "River to Ring" with Chris

trade with 40 years of experience working in some of the most

Hood, a jeweller from Tasmania who had the particularity to

challenging gem producing areas such as Colombia, Nigeria,

regularly go mining himself sapphires he uses in his jewelry.

Afghanistan or Pakistan.

"Australian Sapphires" with Terry Coldham, a fascinating

"From Follow the Zebra to Follow a Dream" with Philippe Brunot,

discussion about the evolution of sapphire mining in

author of "Follow the Zebra" a documentary based on the

Australia for the past 50 years.

expedition I had in Kenya and Tanzania in 2007 that motived
me in 2012 to start traveling with a cameraman to document

"Afghanistan

&

its

Gems"

with

Gary

Bowersox,

an

systematically my field expeditions.

intrepid traveller and gem merchant, who wrote several books on
Afghanistan and its gems which were very useful to prepare

These weekly webinars taking place each Wednesday will

my own expeditions there.

continue in August with other topics from geology to heat
treatment. They are all available on YouTube at the following link:

"Gem Tracking in East Africa" with Mark Saul, one of the main
gem merchants based in East Africa and one of my main

https://www.youtube.com/playlist?list=PLVyHlu_J0uX-

contacts there with an extensive practical knowledge of these

HzN4DhJ3d3F0pa_ZdfeJAH

deposits and the gem trade there.
"Gem Rushes in Madagascar" with Dr. Remy Canavesio, PhD,
one of the rare academic (a geographer) who did his PhD
studying the Ilakaka-Sakaraha gem rush.
"People & Places, journey in Humanitarian Gemology" with
Richard W. Hughes, who was my travel companion on many
field expeditions.
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B I O GE N I C

BY

RUI

G E M

GA L OP I M

MAT E R I AL S

DE

C AR VAL HO

Until very recently the gem materials formed in living organisms used in jewellery
and objects d’art were collectively known as "organic gems". Since 2017 CIBJO, the
World Jewellery Confederation, recognizes that the word "biogenic" is the correct
term to describe them. Being 2020 is the last year of the United Nations Decade
on Biodiversity, it seemed appropriate to elaborate on these with a perspective on
conservation under CITES in a gemmologically relevant perspective.

If we go a few years back in the gemmological nomenclature, textbooks or in
gemmological education manuals, all the gem materials with essentially a
biological origin were called organic gems, or just "organics" in a more
colloquial fashion. This trade expression gathered all gem materials with a
biological origin together regardless of their composition. It would also, in some
cases, include materials of biological origin that had undergone a geological
process and that can be found in geological contexts such as, for example, amber,
ammolite or jet.
Although the word "organic" can be understood as an adjective for a substance
of, relating to, or derived from living organisms, it has also other meanings
in science, namely in chemistry, where it is typically related to carbon-based
compounds. In general consumer language, this term is even largely understood as
"something grown without employment of chemically formulated fertilizers,
growth stimulants, antibiotics, or pesticides".
To clarify and remove any possible ambiguity from a trade term that is used to
name or classify products in the jewellery industry, CIBJO, came up with a new
expression during a Pearl Commission meeting held in its 2016 Congress in
Yerevan, Armenia. This new expression that would collectively refer to any gem
material derived from living organisms was agreed to be "biogenic", that basically
relates to a biological origin.
The expression organic was maintained but it would be used for biogenic gem
materials that are essentially composed by organic matter or organic molecules,
as defined in chemistry. Under the new terminology, organic gem materials now
include, for example, tortoiseshell, horn, black coral, copal and the so-called
vegetable "ivory", and, by its own definition, rule out the gem materials that are
essentially composed by biomineralised substances, like calcium carbonate in
the form of aragonite or calcite, including pearls, cultured pearls, mother-of-pearl,
shells and precious corals.

Figure 1: Libation cup, Jiangsu, China. Rhino horn mounted on silver filigree (Manila?) 17th century,
second half. Private Collection. Photo OnShot/Rui Carvalho

For the sake of clarity, although fossils, like amber, ammolite, opalised molluscs,
silicified wood and mammoth ivory, as well as other materials of biological origin
found in a geological context like jet (not technically a fossil) may have had in
their origin a living organism, these are not considered biogenic gem materials
strictum sensum.
Instead of elaborating on a selection of gem materials of biological origin, of which
cultured pearls are probably the most relevant ones in the jewellery trade today,
it was decided that a conservation perspective was in order under the spirit of
United Nations Decade on Biodiversity. This means that, along with other gem
materials, the vast majority natural and cultured pearls will not be covered here as
well as the historically relevant precious coral species of the Mediterranean since
the species that produce them are not listed in the Convention on International
Trade of Endangered Species (CITES), as per the last Conference of Parties held in
Geneva in 2019 (www.cites.org).

CITIE S
CITES is the acronym for the Convention on Internation-

CITES is implemented at the national level." This means that it

al Trade of Endangered Species of Wild Fauna and Flora,

is highly recommended that before trading, buying or selling

established in 1973 in Washington and in force since 1975,

a biogenic gem material, all stakeholders must be aware of

being also known as the Washington Convention, and is

CITES listings and properly research the local jurisdiction or

basically an agreement between countries, currently

183

jurisdictions where the operation is taking place, namely for

trade

import or export. Having all legal documentation and permits

parties,

aiming

to

ensure

that

international

in specimens of wild animals and plants does not threaten

in order is critical.

their survival as species . To do so, the member States meet
every three years on the Conference of Parties (CoP) and decide

The three levels of species protection that CITES has in place

upon listing designated species into the three Appendices

that lists a series of species and their geographies, quotas

it has in place for differentiated species protection actions.

and other restrictions or specificities are called Appendices

It is important to note that CITES is not a law and it can be read in its

and are defined as follows.

official website that "although CITES is legally binding on the
Parties – in other words they have to implement the
Convention – it does not take the place of national laws.
Rather it provides a framework to be respected by each Party,
which has to adopt its own domestic legislation to ensure that
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Figure 2: Casquet. Tortoiseshell and silver mountings. Gujarat, India. Mid-16th century
© Departamento do Património Histórico e Artístico da Diocese de Beja

A P P ENDIX

I

CITE S

LISTE D

SPE CIE S

- species that are threatened with extinction and that
cannot be traded internationally for primarily commercial
purposes, unless permitted in exceptional circumstances (e.g.

CI TE S

AP P E N D I X

I

scientific research).

Rhinoplax vigil (Forster, 1781)

Gem materials listed include hornbill "ivory" (Rhinoplax

This large tropical bird of the Bucerotidae family that lives in

vigil), Rhino horn (Rhinocerontidae spp.), sperm whale

Asia namely in Indonesia, Thailand, Malaysia and Myanmar,

teeth (Physeter macrocephalus), African elephant tusks

known as the helmeted hornbill, develops, especially in the

(Loxodonta spp.) in some countries, Asian elephant tusks

males, a large beak that has a yellow to red keratinous thick

(Elephas spp.) and tortoiseshell (Eretmochelys imbricata).

covering known in the trade as hornbill ivory. It has been
known as a gem material at least since the Ming dynasty

A P P ENDIX

II

in China. The trade name of this gem material includes the

- species that are not necessarily threatened now, but that
may become so unless trade is controlled. They can be
traded internationally for commercial purposes, but within
strict regulations, requiring determinations of sustainability and legality. An export permit or re-export certificate is
required, and importation permits may be necessary
according to the countries’ legislation. These permits and
certificates are issued by the authorities if certain conditions
are met, namely that the trade will not be detrimental to the
ecosystem and the survival of the species in the wild.
Gem

materials

listed

include

hippopotamus

tooth from a mammal but rather a keratinous covering over
a bone structure. Nevertheless, as one may verify in many
particular situations in our trade, tradition has crystallized
this trade term, being therefore generally accepted as it is.
Rhinocerontidae spp.
The few existing species of rhinos of the Rhinocerontidae family in Africa and Asia, including the white
rhinoceros,

ivory

(Hippopotamus amphibious), narwhal ivory (Monodon monoceros), Queen conch (Lobatus gigas), giant clam shell (Tridacna spp.), Nautilus shell (Nautilus spp.), black coral
(Antipatharia spp.), blue coral (Heliopora coerulea), lace coral
(Stylaster spp.), ebony (Diospyros spp. from Madagascar).
A P P ENDIX

word "ivory" which is considered a misnomer since it is not a

III

Ceratotherium

simum

(Burchell,

1817),

the

Sumatran rhinoceros, Dicerorhinus sumatrensis (G. Fischer,
1814), the black rhinoceros, Diceros bicornis, (Linnaeus, 1758), the
Javan rhinoceros, Rhinoceros sondaicus (Desmarest, 1822)
and the great Indian rhinoceros, Rhinoceros unicornis
(Linnaeus, 1758), develop a rather typical protuberance above
their nose, sometimes a rather long one up to 150 cm long, that
is commonly known as a horn, more specifically rhino horn.
Again, this trade name carries another technical terminology
inaccuracy since this material is not exactly horn, as we may

species that are not endangered and that have been

see in bovids, but rather an agglomerate of long hardened

included at the request of a specific country that has

hairs without a bone internal structure. Again, tradition has

already internal regulations for its trade and which then

made this trade term generally accepted.

-

seeks the cooperation of other countries to help prevent what
considers to be unsustainable or illegal exploitation.

Physeter macrocephalus (Linnaeus, 1758)

The main objective is monitoring.
The large cachalot, also known as sperm whale, is the largest
Gem materials listed include walrus ivory (Odobenus

existing toothed whale with males easily reaching 15 meters

rosmarus) and precious coral essentially from Asia,

long, living in almost all oceans and latitudes. The 32 to 52

Corallium japonicum, Pleurocorallium elatius, Pleurocorallium

teeth on the lower jaw can grow up to 25 cm long and have

konojoi and Corallium secundum.

been used as sperm whale ivory in tools and decorative arts
for centuries as a by-product of the whale hunting for their

Bellow you may find a simplified listing of most, not

meat and oils. New England sailors while on board whale

all, of these listed species for your reference with their

ships in the 19th century used to kill time by carving these

correspondent biogenic gem material (in bold). Please note

whale teeth and also whale bones, a technique that would

that CITES list of species is traditionally amended every three

eventually become known as scrimshaw.

years at the CoP so please understand that the information
herein is updated at the time of writing (summer 2020).
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Loxodonta spp. & Elephas spp.

are much thinner that the dorsal counterparts, being known
in the trade as "blond tortoiseshell". Individual dorsal scutes

African elephants, Loxodonta Africana (Blumenbach, 1797)

are usually rather thin (up to 12 mm, however thicker than

and Loxodonta cyclotis (Matschie, 1900) and Asian elephants,

other turtles’ scutes) and somewhat large (averaging 20 cm

Elephas maximus (Linnaeus 1758) that develop a sometimes

in maximum length) and it was the outstanding thermo-

very long pair of teeth, especially the males, are among the

plastic properties of this attractive material that enabled

most controversial sources of ivory, having been at the

craftsman to work them in intricate shapes and sizable

centre of rather intense discussions in several countries

artefacts of marquetry and other decorative objects.

on their trade even as antiques. The fact is that the species
are listed in Appendix I, with some exceptions in certain
geographies, and therefore deserve mentioned here.

CI TE S

AP P E N D I X

I I

Hippopotamus amphibious (Linnaeus, 1758)
Elephant ivory has been the most used type of ivory in
the decorative arts, marquetry or musical instrument

This large thick-skinned semiaquatic African mammal has

manufacture, due to its size, texture and carving adequacy.

very long and characteristic front teeth, namely the incisives

Distinguishing elephant ivory from other types of ivory from

and the canines, that have a non-enamelled area suitable to

other living mammals (e.g. hippo, cachalot, warthog, orca,

be used as hippo ivory, being denser and with a finer texture

walrus) can be tricky if one does not have enough visual

than African elephant ivory.

experience. More difficult is separating ivory from living
elephants from the extinct mammoths, notably the woolly
mammoth Mammothus primogenius (Blumenbach, 1799). Although a careful observation of the engine turned growth
structures seen perpendicular to the growth direction, known
as Schreger lines, might give fairly good indications in most
cases, DNA fingerprinting and, more recently, carbon-14
dating has been suggested as a test to separate century-old
ivory of elephants from a fossil material from other species,
typically older than 10,000 years.
In the last CITES CoP in 2019, a suggestion was made to

Monodon monoceros (Linnaeus, 1758)
This mid-sized whale species from the cold Artic waters,
commonly known as narwhal or sea unicorn, develop in
males a long spiral incisive tooth, up to 3 meters long, that
is essentially hollow through its length. Its shape has long
been associated with the legendary unicorn, an imaginary
creature romanced for thousands of years in history, hence
its trade name "unicorn horn", being more accurately
described, however, as narwhal ivory.
Lobatus gigas (Linnaeus, 1758)

include the woolly mammoth in CITES Appendix II. Although
the species needs no protection since it has been extinct for

Formerly known as Strombus gigas in the biological

thousands of years, the purpose was to fight illegal trade in

literature, the queen conch, a large edible gastropod that

living elephants by preventing "laundering" or mislabelling

lives in shallow waters in the Caribbean up to Florida, has

of elephant ivory. The proposal was, however, not approved.

been primarily captured for the food industry, namely to
make traditional local dishes like the conch salad. The shell,

Eretmochelys imbricata (Linnaeus, 1766)

especially the part where pink is more evident, is often
used as a by-product namely for the manufacture of drilled

The hawksbill sea turtle has been the most common source

beads. The most important by-product is, however, the

of scutes for the decorative arts that are known in the trade

lovely and very rare non-nacreous conch pearl that in their

as tortoiseshell, another misnomer since the animal is not

best examples have an oval shape, pink colour and, most

technically a tortoise but a turtle. Other marine species like

specially, a well visible flame structure caused by the cross

the green turtle, Chelonia midas (Linnaeus, 1758) or the log-

lamellar microstructure of the calcium carbonate crystals.

gerhead turtle, Caretta caretta (Linnaeus, 1758), have also

Conch pearls have been also seen in the trade as "Pink

been used but to a much lesser extent since their individual

pearls" or "Nassau pearls".

scutes are not as good quality as the hawksbill’s.
Being listed on Appendix II of CITES since 1992 have
Tortoiseshell, a natural plastic (a polymer, just like rubber

inspired

or shellac that are also technically natural plastics), is typ-

techniques. In 2009, the Florida Atlantic University’s

ically light yellow with dark brown areas when it is from the

Harbour Branch Oceanographic Institute did just that and an

dorsal carapace of the turtle. The ventral protection scutes

operation was reportedly set up in Honduras produc-

are, on the other hand, of an homogeneous yellow colour and

ing 3 to 8 mm cultured conch pearls at an experimental,

the

scientific

non-commercial, level.

community

to

try

culturing

Tridacna spp.

Stylaster spp.

The so-called giant clams of the Tridacneridae family,

The so-called lace corals of the Stylaster genus are

especially the Tridacna gigas (Linnaeus, 1758), T. maxima

common corals of a pink to violet to red colour, having aragonitic

(Röding, 1798) or T. squamosa (Lamarck, 1819) species, have

composition that distinguishes them from the precious

been long captured for their beautiful, large shells, often

coral species of the Corallidae family that have calcitic

weighing much more than 100 kg, that are still seen in catholic

composition. To the less observant, Stylaster corals may be

churches as Holly Water vessels. These large bivalves have

somewhat similar to the precious corals of the Corallidae

also produced very occasional non-nacreous white pearls

family after being fashioned, dyed and impregnated. Their

with a very characteristic flame structure, known as

presence in jewellery artefacts is, however, very limited.

clam pearls, that may reach considerable sizes, reportedly
from 3 mm to 140 mm. In some cases, very large natural blisters

Diospyros spp.

have also been reported on these clams, notably the 6.37 kg
Pearl of Allah and the 2.27 kg Palawan Princess Pearl, both

Ebony is a collective name for the dark and dense exotic

from the Philippines.

wood produced by species of the Diospirus genus and also
from the Mozambican Dalbergia melanoxylon (Guillermin &

Tridacna shell has been also used as an imitation of

Perrottet), locally known as "pau preto" (black wood). The

other pearls, namely melo pearls after a dying process that

Diospyrus

turns the shell into an orange colour. It is believed that the

abovementioned

so-called "coconut pearls", alleged rare concretions found

Appendix II. Apart from their use in marquetry, notably in

inside coconuts in Asian tropical areas, have been manufac-

Indo-Portuguese 16th and 17th century furniture, and

tured from Tridacna shells, in this case Tridacna maxima. As a

musical instrument manufacture, ebony has been seen also in

note, it appears that Tridacna species shell was briefly used

jewellery, namely in rings and bracelets, usually set with

as a shell bead, usually over 8 mm, in pearl farms.

gemstones.

species

from

Mozambican

Madagascar
ebony

are

and
listed

the
on

Antipatharia spp.
The corals of the order Antipatharia that occur basically
worldwide are typically very dark brown to black and have
non-calcareous skeletons, being mostly composed of protein
and chitin, which gives them a much lower specific gravity
and heft than other common or precious corals composed
of calcium carbonate. These so-called black corals have
been bleached to obtain a golden coloration (golden coral).
CIBJO does not classify these corals as precious coral, since
it does not belong to the Corallidae family. This nomenclature
standard is specific of the gem and jewellery trade under
A large pearl from Tridacna gigas

CIBJO since in the biological literature, the term "precious
coral" applies to all corals suitable for decoration, including
the now mentioned antipatharians.
Heliopora coerulea
(Pallas, 1766)
This is the only reef building coral that is currently still
considered as a material of fairly reasonable gemmological interest. Defined as a common coral, and not as a
precious coral in the jewellery trade nomenclature, it has a
calcareous composition, a distinct blue colour and a porous
skeleton, typically requiring resin impregnation to be used as
ornament. Blue corals, also known in the trade as blue
ridge coral, blue sponge coral or denim coral, occur in
Indo-Pacific shallow waters in coral reefs.

A large precious coral sculpture by Jan Fabre
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Odobenus rosmarus (Linnaeus, 1758)
This large marine mammal of cold Artic waters, commonly known as
walrus, has two long upper canine teeth that have been traditionally used as
walrus ivory for tools and decoration by the local fishing communities, namely in
Canada, Alaska, Greenland and Scandinavia, and is closely related to
indigenous northern circumpolar peoples’ culture where it was primarily used to
manufacture hunting tools and more recently for decoration.

Pleurocorallium elatius (Ridley, 1882)
This is a precious coral species, formerly known as Corallium elatius,
that lives at depths of 150 to 350 meters in Japan and Taiwan, being the
largest of all precious coral species. Biologists have included it in the
Pleurocorallium elatius species-complex that gathers three species of the
Pleurocorallium

genus

(P. elatius, P. konojoi

and

P. Wcarusrubrum).

This

precious coral is typically red to salmon or orange-coloured, with a white
interior

often

call

"soul",

a

variety

known

in

the

trade

as

momo,satsuma or cerasuolo coral. On rare occasions, rare albino individuals are
reported, occurring in a characteristic light pink colour known in the trade
as angel’s skin or as boké in Japanese. Intermediate light pink colours are
usually termed magai. This precious coral variety has been used in the orient for the
manufacture of artistic carvings since the 19th century, the reported period of its
discovery.

Corallium japonicum (Kishinouyi, 1903)
This is the most valuable precious coral species, being dark red to very dark red,
also with a lengthwise white interior, that lives in Japan at depths of 80 to 300
meters, being known in the trade as aka, moro or oxblood coral, this last one in
English.
Pleurocorallium konojoi (Kishinouyi, 1903)
The so-called pure white coral, also known in the trade as shiro (white in
Japanese), is a uniform milky-white precious coral that has been pointed as
member of the Pleurocorallium elatius species-complex, that lives in depths of 80 to
300 meters in the South China Sea close to Hainan in Vietnam.
Corallium secundum (Dana, 1846)
This is the obsolete taxon of Pleurocorallium secundum, a precious coral species
of uniform white to pink colour, sometimes with small red specks, known in the
trade as Rosato, Midway coral. It lives in depths of 400 to 600 meters in Hawaii
and Midway Island, in the Pacific Ocean, and was discovered in the 1960s, with no
fishing reported since 2001. Light pink varieties are often erroneously classified as
angel’s skin.
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F I E L D

A

UNIQUE

BY

T R I PS

C ULT UR E D PE AR L
I N JA PA N
KE NNE TH

FAR M

S C AR R ATT

Just prior to the world being hit by the Covid 19 pandemic and
while being in Japan to attend the amazing Albion Art Gala
in Tokyo, with the assistance of our good friend Ahmadjan
Abduriyim we were able to pay a flying visit to the Matsumoto
Cultured Pearl Farm and the truly delightful Matsumoto family.
The Matsumoto Cultured Pearl Farm is located in the idyllic
south of Japan near to and just south west of Uwajima. Figure
4 details the position of the main office with the nursery rafts
close by while the ‘production’ rafts are located further out towards the Inland Sea.

The farm is unique in that it produces the "Sango Pearl", a
pearl cultured using a coral bead – Sango being the name
used for the locally produced coral (Saruwatari, 2017).
The use of this bead rather than one fabricated from a
freshwater shell imparts a pleasing pinkish hue to the
"Sango Pearl" (Figure 8).

Experimentally and for fashion

purposes they have been drilling through to the nacre of
finished "Sango Pearls" to reveal the coral bead below (Figure 9). Not dissimilar in concept, but yet to reach the superb
art forms generated the Galatea Jewellery Art where several
gemstone bead types were and continue used in unique ex-

Figure 4: Google Earth View of the main office of the Matsumoto Cultured
Pearl Farm.

amples of "wearable art", see Figure 10.
For those interested please see a technical report on the
potential use of ‘atypical’ beads that may be used in the
pearl culture at https://www.researchgate.net/project/Report-on-Atypical-Bead-Culturing-Experiments-in-P-maxima
However, this is not the main product of Matsumoto Pearls
as they more commonly use freshwater beads to produce the
standard high-quality Akoya cultured pearl (Figure 11).
The two main reasons for visiting the farm were to gain
fresh untreated Akoya bead cultured pearls (Figure 7). and

Figure 5: The operations room at the Matsumoto Cultured Pearl Farm.

their shells and observe the volume and shapes of the Keshi
cultured pearls produced as a bi-product of the culturing
process. The focus for the retrieved bead cultured pearls
being the collection of trace element data, to assist in
origin opinions, along with their UV/visible and Raman
spectra to assist with treatment determinations. While for
the keshi cultured pearls a study of their internal structures
was the primary objective.
The Matsumoto family were very generous with their time
and efforts on our behalf and thanked profusely for their
warm welcome and provision of the specimens needed.
Figure 6: An example of the idyllic setting typical at the Matsumoto Cultured
Pearl Farm.

Figure 3: The flamboyant Shinji Matsumoto, Chairman of Matsumoto Pearl,
outside his operational headquarters near Uwajima

Figure 7: Selecting and retrieving shell from the Matsumoto Cultured Pearl
Farm to be analyzed for chemistry and by spectroscopy.
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Figure 8: The "Sango Pearl" (lower left) is cultured using a locally produced
coral bead rather than a bead cut from a freshwater mollusc (lower right). The
colour of the coral imparts a pleasing pinkish hue to the nacre (upper left) of
the "Sango Pearl" in contrast to the white or other hues when using the bead
cut from the freshwater shell (upper right).

Figure 9: Two "Sango Pearls" where Matsumoto have been experimenting by
drilling through the nacre to produce various carved or drilled designs.

Figure 10: An example of the award-winning artwork produced by Galatea
Jewellery, image curtesy of Galatea Jewellery,

Figure 11: A single row of near perfect 11 mm., Matsumoto pearls cultured with
the standard bead fabricated from a freshwater shell.

Figure 12: After the harvest of the main bead cultured pearl, the meat is
processed and often during this process variously shaped keshi cultured
pearls may be discovered. These very small keshi cultured pearls can be see
here mixed with shell fragments.

Figure 13: A selection of Keshi cultured pearls inadvertently produced at the
Matsumoto Cultured Pearl Farm.
Saruwatari, K., 2017, "Sango pearl" from Japan: Gems & Gemology, v. 53, no. 2,
p. 251-254.

T E C HN O LO G Y

IT’S

AL L

ABO UT

DAL E

DATA

AL LY N

In addition to critically important Client Service and Support, a modern, advanced
gem laboratory is very dependent upon data ¬management. This dependency
starts with client submissions, on to inventory controls, specimen analysis, and
finally report production and the release to clients. Additionally, cutting-edge
research data must be carefully collected and managed, as well as many
business administration tasks. Of course, it’s not ONLY about the data; proper data
collection and expert interpretation are needed to do what we do for our clients.
At ICA | GemLab we write our own data management software to ensure
maximum control and efficiencies, while enforcing proper laboratory protocols.
For example, our system tracks the location and all movements of every
submission from take-in to release, while maintaining strict anonymity of
specimens between client services staff and laboratory staff to ensure unbiased
evaluation. There are several worthy options one could use to write such software,
but we prefer the time-tested, and well supported FileMaker Platform. This is a
cross-platform (Mac OS X or Windows) product developed by Claris International
which is an Apple, Inc. subsidiary.
FileMaker was first released in 1985 and has been evolving ever since (version 19
was just released in June of this year!). The official name is now FileMaker Pro. It
has several advantages over some other platforms, such as nearly total parity of
features and functionality on both Mac OS and Windows systems; stand-alone use
or installation on servers for large networks; exceptional security and user account
control; a native solution for use on iOS mobile devices (Apple iPhones and iPads);
Web support; and perhaps best of all, it’s truly a rapid-development solution for
creating customs apps.
FileMaker Pro is used by small, medium and large companies and groups
worldwide, including in higher education (e.g. Boston University, Rutgers
University, UCLA Medical School), aerospace (e.g. Lockheed Martin, Pratt &
Whitney), and finance (e.g. Standard & Poor’s, J.P. Morgan Chase). The largest
segment of users of FileMaker employ from 10 to 200 employees, but you’ll find it
in use by those with just one, all the way to companies with over 10,000 employees.
It’s really that versatile and scalable.
We enjoy sharing ideas about data management for business and laboratories. If
you are curious about what we’re doing, please don’t hesitate to drop me an email
(dale.a@icagemlab.com).
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Figure 14: ICA | GemLab data management system in use.
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GE MMO LO G Y

TH E FASC I NAT I O N AN D
UNDERSTAN D I N G O F AMBE R
KENNE TH S C AR R ATT &
MUZDAREE FAH THUDS ANAP BUNYA

Occasionally as we become engrossed in a gem material that may be new, or
at least partially new, to us, and particularly today when we are blessed with
instrumentation that allows us to delve ever deeper into the origins. It is good to
reflect back a few hundred years and learn from the amazing observational skills
of our forefathers. Such is the case here where we have become intrigued (again)
by inclusions within amber.
"Dr. John Fothergill was born at Carr -End, Yorkshire, England in 17I2 and died in
1780, a relatively short life in today’s terms. He was of the Society of Quakers (as
was the world-famous gemmologist B.W Anderson [1901 – 1984]). After he had
gone through his grammatical education, he was apprenticed with an apothecary
and when the term of his apprenticeship had expired he went to study physic at
Edinburgh". His biography reveals a person who loved to study and try to
understand nature – he was a member of the Royal Society (RS), - "after acquiring
a large fortune, he planted botanical gardens which in the course of a few years
was stored with rarest exotics from all parts of the world". "Without possessing the
talents of a very brilliant or superior kind Dr F. attained the highest distinction in
his profession".

Of the many interests in nature that he pursued, one was
the determination of the origins of amber, here he records
that "on the origin of the facts is built a discussion of the
following problems"
1.

2.

3.

Whether amber is not strictly a marine
production; or is reduced by some quality of the
sea water into the condition we find it in. Or,
Whether it is not to be considered only a
bituminous body, generated in the bowels of the
earth? Or, lastly,
Whether it is not, in its origin, a vegetable
production, a resin; but changed into its present
form by a mineral acid?

"It will only be necessary, in this place, to mention, that
after having shown the difficulty of maintaining the
first two, he has undertaken to support the last of these
options".
"He endeavours to make it appear, that amber was originally a vegetable resin: the product perhaps of the fir or pine
kind" (Fothergill, 1809).
And so, it shows by the simplest, but detailed observation,
that an enthusiast in the 1700’s set us clearly on the correct
path towards understanding origin of this important gem
material.

Figure 15: An insect in amber from the collection of Kenneth Scarratt. Photo
by Victoria Raynaud.

In

modern

times

Norbat

Vávra

speaks

to

the

definitions of fossil resins, amber and copal with some
clarity (VáVra, 2009), here he states that the term resin is
a – "collective term for a group of solid or semisolid organic
substances, showing differences in respect to their
chemistry but similarities in respect to a number of
physical properties". He goes on to state "The term ‘amber’
is also mostly regarded as a collective term including
solidified resins of various origin, composition, colour, etc.
Ambers are at any case the result of fossilization, a process
beginning

with

polymerization

yielding

often

a

cross-linked copolymer subject to progressive changes influenced by age and burial history (‘maturation’)"
He then states further "not all resins fossilize, some
are not preserved at all, others represent sometimes a
mixture of nonpolymerizable terpenoids however, a
number of terms have been in use for the early stages of
fossilization of resins: beginning with ‘modern or recent
resins’, ‘ancient resins’, and ‘subfossil resins’, yielding
finally ‘fossil resins’, ‘ambers’ or ‘resinites’, the latter ones
with a minimum age of 40.000 years (Anderson, 1997).
For ancient and subfossil resins the term ‘copal’ has been
used by many authors.
Figure 16: Plantlife in amber from the collection of Kenneth Scarratt. Photo
by Victoria Raynaud.
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Figure 17: Variable size of gas bubbles within one of the amber items submitted for examination; dark
field illumination. FoV 3.82 mm. Photomicrograph by M. Thudsanapbunya

This term – derived from ‘copalli’ in Nahuatl language by the Spanish – referring
originally to resins used by the Aztecs and Mayas (Langenheim, 2003) has
finally been used for all unfossilized resins worldwide (e.g. (Poinar, 1992)– and many
others before him!). Following (Poinar, 1992) resins may preserve the qualities
characterizing copal as long as 3 or 4 million years even. Any hope to define
‘copal’ and ‘amber’ on the basis of the geological age must remain
problematical therefore".
He then most usefully states - "The most useful criteria to judge whether some
fossilized resin is copal or amber are obviously offered by physical characteristics
like solubility, hardness and melting point (see also (Poinar, 1992)".
One can therefore comfortably state that fossilized tree resin may be known as
"amber" and that this itself is an amorphous organic hydrocarbon (Abduriyim
et al., 2009; Ross, 1999). Also, the resins that fossilize into amber are reportedly

Figure 18: Flow striations and gas bubbles within one of the amber items submitted for examination;
dark field illumination. FoV 14.80 mm. Photomicrograph by M. Thudsanapbunya.

Figure 19: Sacrificed limbs of insects recorded in one of the amber items submitted for examination;
dark field illumination. FoV 3.28 mm. Photomicrograph by M. Thudsanapbunya

secreted by trees in the families Araucariaceae and Fabaceae. (Abduriyim et al.,
2009; Poinar, 2011).
At its early stages of formation and before the resin hardens, insects, tiny animals,
debris from the forest beds and other fascinating windows on the past can, and
often do, become trapped and encapsulated within the resin, preserving them, and
allowing today’s scientists, observers, enthusiasts and of course gemmologists, a
view of nature as it once existed on earth (see Figure 15 and Figure 16) (Grimaldi,
1996; Ross, 1999).
Today precious amber, apart from being a collector’s item – particularly if it
contains interesting inclusions, is fashioned and used in items of jewellery,
mostly of stands of beads, but also into fine earrings and pendants. However, since the
appearance of plastics and artificial resins that imitate the appearance of
amber as well as the numerous possible treatments that may have
taken place with natural amber, e.g., (Abduriyim et al., 2009; Wang, 2019), many
individuals making an amber purchase today require an independent report
before finalizing the purchase. Thus ICA | GemLab is often asked to examine
potential natural amber items.
Recently, we were privileged to receive two amber items for testing which
contained notable features.
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The first contained a plethora of swirling flow striations and gas bubbles (Figure
17 and Figure 18) which are characteristic of the laying down of the original resin
after flowing out of the host tree, often found in natural amber but in this case the
characteristics were particularly prevalent (Wang, 2019), it is this very flow that,
as it moves forward captures and traps plant debris from the forest floor as well
as insects or in some cases larger animals that existed at the time (Figure 20).
These latter life forms naturally resisted the entrapment and fought for life making
further localized striations within the resin and often sacrificing limbs to the
sticky resin in the process in order to live on (Figure 19).

Figure 20: This capture insect within one of the amber items submitted for examination shows the delicate wing structure and an imperfect posture; dark
field illumination. FoV 3.28 mm. Photomicrograph by M. Thudsanapbunya
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Figure 21: The surface growth structures seen in synthetic malachite closely resemble those observed in
natural malachite FoV 3.00 mm. Photomicrograph by Y. Lhongsomboon
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GE MMO LO G Y

SY NTH E T I C

DR.

SUP H AR AR T

MAL AC HI T E

S ANGS AWONG

Given its largely ornamental usage, the presence of synthetic malachite on the
market is not particularly earth shattering for most people in the gem trade, but
for those who have a passion for all things of nature the distinction between
natural and synthetic is very important.
The first report of synthetic malachite in the gemmological literature was from
Balitsky in 1987 (Balitsky et al., 1987), Breeding (Breeding, 2010) then described
the separation by LA-ICP-MS in 2010 and late last year Bublikova (Bublikova, 2019)
describes the internal structures of synthetic malachite.
The ICA | GemLab team recently examined a large specimen of Russian synthetic
malachite obtained in Tucson approximately 15 years ago and while the surface
structures observed might not be entirely useful in identifying the specimen as a
synthetic, the LA-ICP-MS chemistry determined the presence of elevated Ni (Figure
23), clearly, in common with the results published by Breeding and Shen, showing
that the material was indeed of synthetic origin.

Figure 22: An example of laser spots showing the
location of the 21 spots where LA-ICP-MS analysis
was conducted on different area of synthetic
malachite.

Figure 23: An example of laser spots showing the
location of the 21 spots where LA-ICP-MS analysis
was conducted on different area of synthetic
malachite.
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PRECIOUS

K ENNE TH

Alongside

natural

pearls,

C OR A L

SCARRAT T

precious

coral

has

an

amazingly long history as a greatly favoured biogenic gem
material. Precious corals which are limited to few species
belonging to the Corallidae family, consisting of
Corallium,

Pleurocorallium

and

Hemicorallium,

Figure 24:living coral within a tank that is specialiy controlled for salinity,
temperature and lighting.

are

distinct from common corals usually found in coral reefs,
such as sponge coral, bamboo coral, black coral, golden
coral and blue coral. Arguably the variety most often seen in
jewellery, at least in the west, is the Corallium rubrum
from the Mediterranean.
Torre del Greco the idyllic Italian community at the edge of
the City of Naples and at the foot of Vesuvius has been at
the centre of the Italian coral industry for centuries.
This long history is encapsulated within the walls of the
Liverino Coral Museum in Torre del Greco. A visit to this
simply amazing museum is not to be missed if you are
traveling in southern Italy – in fact it is worth a special trip
to southern Italy just to experience the museum.

Figure 25: A partical image of an important carving of the image of Christ
on display in the Liverino Coral Museum in Torre del Greco
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Figure 26: A truly magnificent carving in coral of John Wayne the American actor famous, amongst other
roles, for his wild wet movies. On deisplay in the Liverino Coral Museum in Torre del Greco

L I G H T O R A N G E B E RY L L I U M
D I F F USE D SYN T HE T I C SAPPHI R E

DR.

SUP HAR AR T

S ANGS AWONG

It is not uncommon for ICA | GemLab to be asked to examine natural sapphires that
are eventually determined to be beryllium diffused, today these seem to come in
very bright and deep yellows and are relatively high iron materials. What is unusual
is for a synthetic beryllium diffused sapphire to be submitted. The stone described
here (Figure 27) was thought to be a lightly coloured potential padparadscha sapphire but upon examination it was found to contain an average of 22.41 ppma of
beryllium that had been artificially diffused during heat treatment (Table 1).
This was also supported by the FTIR as well as the UV/visible spectrum
(Balmer, 2015; Emmett et al., 2003; Pisutha-Arnond, 2004), Figure 29 and Figure 30.
The chemical analysis also revealed that the material was synthetic rather than
natural with the absence of detectable Ga and the presence of Ni, Sn and W
(Table 1.) The inclusion scene was unusual in that the features observed were close in
appearance (but not the same as) to those seen in some beryllium diffused blue
sapphires as well as in some Pressure High temperature (PHT) treated blue
sapphires. These may possibly be described as a ‘crazing’ of haphazardly aligned
fine dotted structures (Figure 28).
In the past was have noted Ti diffused synthetic sapphires in the market place
which seem to have been treated in this manner to confuse traders into assuming
the start material was natural because "why else would someone diffuse a sapphire
with Ti" – however this is the first time we have encountered a Be diffused synthetic
sapphire.
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Figure 27: Near-round faceted beryllium diffused synthetic sapphire, weighing 4.13 cts. Photomicrograph by N. Sripadungjarone.
Table 1: the chemistry in ppma of the synthetic Be diffused sapphire in Figure
27 showing the clear presence of Be, Ni, Sn and W, and noting that Ti, V, Fe and
importantly Ga were found to be absent or BDL.
Spot

Be

Cr

Mn

Ni

Sn

W

1

30.55

14.16

4.01

3.37

1.04

0.08

2

17.52

BDL

BDL

BDL

BDL

BDL

3

18.56

BDL

BDL

BDL

BDL

BDL

Figure 29: The UV/Vis spectrum obtained from the 4.13ct beryllium diffused
synthetic sapphire.

Figure 28: A crazing of haphazardly aligned fine dotted structures within the
4.13ct faceted beryllium diffused synthetic sapphire. FoV 2.00 mm. Photomicrograph by K. Scarratt

Figure 30: FTIR spectrum obtained from the 4.13ct synthetic sapphire indicating heat treatment with beryllium.

Expect the unexpected.
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Figure 32: Flux healed ‘feathers’ in the experimental Chatham light blue synthetic sapphire
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C HAT HAM SYN T HE T I C
B LU E SAPPHI R E

D R .

S UP HAR AR T

S ANGS AW ONG

In 1977, a short paper was written in Journal of
Gemmology

describing

synthetic

blue

sapphire

crystals grown by Chatham (Scarratt, 1977). These were
largely experimental and to date further iterations have
not been noted in the market but they still rise to the
surface on occasions (Hughes R., 2017).
ICA | GemLab, as a refresher and given that analytical
methods have improved over the decades, recently
examined a large experimental light blue synthetic
sapphire crystal grown by Chatham. A microscopic
examination

of

the

inclusions

and

growth

structures seen in this synthetic sapphire revealed
the seed crystal bounded by distinct blue zones
(Figure 31) where it is unclear if these zones are
related to the platinum wire that surrounds the seed or
some other phenomena, certainly the normal causes for
the blue colour in sapphire (Fe-Ti pairs) cannot be possible
(see later). Platinum needles inclusions (Figure 35) and flux
healed ‘feathers’ (Figure 32), all typical of such products.

Figure 31: Blue zones following the outline of the ‘seed’ in the experimental Chatham light blue synthetic
sapphire. FoV 6.00 mm. Photomicrograph by Y. Lhongsomboon

The trace element chemistry looking principally for Ti, Cr, Fe, Mo, Rh, W and Pt, as
determined by LA-ICP-MS revealed very low levels of Ti, with Fe in all cases being
below the detection limit; in natural sapphires both these elements would be
needed to generate a blue coloration. Cr was detected at between 4.35 and 24.70
ppma in the synthetic growth but not in the seed material. Mo, Rh W and Pt was not
detected in the seed material but were present to varying degrees in the synthetic
growth. One measuring for Pt that is worthy of note is a recording of 403.49 ppma at
the interface between the seed and the synthetic growth (Table 3).
The recorded UV/visible spectrum was not typical of natural sapphire apart from
one similarity with a weak band at 563 (which may relate to the weak presence of
chromium (Cr) and otherwise maybe unique to this material with other features at
approximately 423 and 335nm.
The UV fluorescence observed closely resembled that previously reported as an
orange/yellow under longwave, and green/blue under shortwave UV (Figure 37).

Figure 33: Laser ablation spots 1 to 6 running from within the ‘seed’ (1 and 2)) to the synthetic growth (3
to 6) of the experimental Chatham light blue synthetic sapphire, see Table 2 for the analytical results. FoV
4.60 mm. Photomicrograph by Y. Lhongsomboon
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SPOT

Ti

Cr

Fe

Mo

Rh

W

Pt

1

6.60

BDL

BDL

0.22

BDL

BDL

BDL

2

25.30

BDL

BDL

0.18

BDL

0.00

BDL

3

4.05

10.31

BDL

0.10

0.45

0.04

1.20

4

BDL

8.39

BDL

BDL

0.39

0.04

1.15

5

5.45

7.84

BDL

0.06

0.36

0.05

1.12

6

6.05

24.70

BDL

BDL

0.32

0.05

1.25

Table 2: The trace element results in ppma for the 6 spots detailed in
Figure 33

Figure 35: A platinum needle and flux healed ‘’feather’ in the experimental
Chatham light blue synthetic sapphire. FoV 4.00 mm. Photomicrograph by
Y. Lhongsomboon

Figure 34: Laser ablation spots 1 to 8 running from within the ‘seed’ (1 and
2) to the synthetic growth 3 to 8) of the experimental Chatham light blue
synthetic sapphire, see Table 3 for the analytical results

SPOT

Ti

Cr

Fe

Mo

Rh

W

Pt

1

BDL

BDL

BDL

BDL

BDL

0.00

BDL

2

BDL

BDL

BDL

BDL

BDL

BDL

BDL

3

4.05

4.35

BDL

2.38

0.18

0.09

403.49

4

10.35

10.11

BDL

5.89

0.26

0.20

1.91

5

8.13

10.47

BDL

1.85

0.40

0.17

1.47

6

5.24

8.51

BDL

0.10

0.40

0.15

1.79

7

5.11

7.33

BDL

0.09

0.39

0.13

1.97

8

6.52

6.86

BDL

0.46

0.40

0.20

1.88

Table 3 The trace element results in ppma for the 8 spots detailed in Figure 34

Figure 36: The O ray spectrum recorded for the Chatham synthetic light blue
sapphire described in this report.

Figure 37: The Long Wave and Short wave fluorescence observed for the
Chatham synthetic light blue sapphire described in this report.
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Z ON E D

DR.

E ME R AL D

C RY S TA L

SUP HAR AR T S ANGS AWONG
& KE NNE TH S C AR R ATT

The late George Bosshart (the first Director of SSEF) delivered a paper at the 2011
IGC Conference entitled "Do bi-colored, green and blue beryls exist, which are
composed of emerald and aquamarine zones?" (Bosshart, 2011). He stated that a
specimen purportedly from Skardu, Pakistan, (in fact the crystal that is the subject of
this note) "contains Cr in its green parts, however, it was low in Cr and Fe; data which
did not explain its saturated green colour at the crystal top and the pronounced Cr
absorption spectrum" (in the hand spectroscope). Further he stated that "the blue
part of the sample was free of chromium but that EDXRF analyses will have to be
rerun".
This particular crystal, that measures 64.9mm in length and weighs 96.38ct, is
fascinating gemmologically as at one end it is a bright emerald green and at
the other it is a light blue, in-between the apparent colour is distinctly zoned.
Unfortunately for Bosshart at the time he gave his paper only EDXRF analyses were
available whereas today we can be more detailed in the trace element analyses with
LA-ICP-MS.
In the ICA | GemLab we recorded the UV/visible spectrum through four areas and
these data revealed the presence of chromium in some strength in the green areas
and lesser in other areas (Figure 38) and an LA-ICP-MS surface analysis revealed
chromium rising above 2,000 ppmw in the deep green areas and also vanadium
showing the same trend but at much lower levels of concentration (up to 60 ppmw).
It should be noted also that iron is consistently high along the length of the crystal
(Figure 39).
Also, interesting in this crystal are the surface and included tourmaline crystals.
References
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Figure 40: A tourmaline crystal inclusion breaking the surface of the colour zoned emerald
crystal. FoV 9.20 mm. Photomicrograph by Y. Lhongsomboon.
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Figure 38: The UV/visible spectra recorded for a colour zoned emerald, spot 1 taken in the deep green
area recorded the strongest presence of Cr followed by spot 3.

Figure 39: The near surface trace element chemistry recorded by LA-ICP-MS for a colour zoned emerald.
The laser spot numbers are detailed along the horizontal axis and the ppmw concentrations for each
trace element are recorded on the vertical axis.

Figure 41: Tourmaline crystal inclusions at the surface and within the colour zoned emerald crystal. FoV
3.60 mm. Photomicrograph by Y. Lhongsomboon.
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Figure 42: The rectangular step cut transparent
orange villiaumite weighing 5.69ct and measuring
12.61 x 8.86 x 5.99mm and the subject of this report

V IL L I AU MI T E

A N I N T E R E S T I NG
G E M MOLO G ICA L C H A L L E NG E
KENNE TH

S C AR R ATT

A BST R ACT
A distinctly orange faceted gemstone is examined and reported upon as being
the rare gemstone villiaumite (NaF). The determination is supported by refractive
index measurements, fluorescence observations and UV/visible spectroscopy.
Additional data is provided for Raman and FTIR spectra as well as distinct colour
zoning and clear anomalous birefringence and unusually for an isotropic gem, weak
pleochroism.
INT R ODUCTION
An ICA | GemLab client submitted a rectangular step-cut transparent orange
gemstone for examination that was stated to be villiaumite (NaF), which is a rarity in
terms of a gem material. It was however fortunate that the client gave us advanced
warning of the gems potential identification as this allowed us to avoid certain
test methods that might be hazardous to the gem or possibly to the gemmologists
carrying out the examination. Villiaumite is named after Maxime Villiaume the
French explorer and officer in the colonial artillery corps stationed in northern
Madagascar, for his help in the acquisition of mineral and rock collections from
Madagascar and Guinea (Mindat.org, 2020). The species which was first found in his
collection (Lacroix, 1908). It is exceedingly rare as a faceted gemstone and to date
there are but a few general mentions in the gemmological literature (Arem, 1987;
Koivula et al., 1992; O’Donoghue, 1993, 2006; Wight, 1992, 1996).

The type locality is Rouma Island (Los Islands, Guinea). M.A.

2020) and is listed with the same index or refraction in

Lacroux recollects the discovery and naming of the new

both the isometric and uniaxial negative tables in the

mineral (villiaumite) in the February 3rd session Memories

Microscopic Determination of Nonopaque Minerals (Lars-

and Communications of the Members and Correspondents

en and Berman, 1934). It should be noted that in the

of the Academy of Sciences in 1908 (Lacroix, 1908) (extracted

isometric tables only one other material that has an

English translation from the original French follows).

assumed lower index of refraction is listed and that
Villiaumite itself is listed as being just below that of H2O.

Among the rocks collected by M. Villiaume, are a small

and in the Uniaxial negative listing Villiaumite occupies

number of samples of syenite with very fine grain, a rock whose grey

the position of the lowest recorded indices of refraction. Un-

mass is strewn with spots of a light carmine, that remind the at the

der the uniaxial negative group listing pleochroism is de-

first glance about eudialyte.

scribed as no carmine red and ne golden yellow, whereas Arem
describes the anomalous pleochroic colours as, strong:

This mineral does not belong to any known species; it

yellow/pink to deep carmine-red (Arem, 1987) and this is

is pseudo cubic and probably quadratic; it has three

repeated in MInDat (Mindat.org, 2020).

rectangular cleavages including one near perfect; the thin
sections provided from it, once studied with microscope,

The infrared spectrum of Villiaumite is reported in the

display a beautiful carmine colour, non-pleochroic, single

Handbook of the Properties of Optical Materials were

refractive;

a transmission spectrum detailed between 200 and

using

confocal

polarized

light

they

do

not

showing

a

transmission

window

centred

provide any image. The thin sections parallel to the other

5000cm-1

cleavage planes show an intense pleochroism, with carmine

around 270cm and strong absorbances between 500 and

colour along the easier cleavage to golden yellow in the

5000cm-1 (Durvasula, 1984) and in the Infrared Spectra of

direction parallel to the vertical axis. When the thin sections

Mineral Species: Extended Library, with detail between 250

are about few tenth in thickness, they show only a very weak

and 900cm-1 revealing two clear transmission peaks in the

birefringence, ne seems to be associated with the vertical axis.

region of 403 and 377 cm-1 as well as a shoulder at 450 and

-1

a weak peak at 725cm-1 (Chukanov, 2013). The UV/visible is
a

reasonably well documented recording a dominant peak at

measurement done by total reflection gave using sodi-

around 510nm for a carmine red sample (Caltech, 2013) and

um lighting source n=1.328, which is a value lower that the

designated colour centre peaks caused by X-irradiation at

one for water. The mineral is brittle and can be scratched by

345 (weak) and 505nm (strong) (Konrad, 1966).

No

known

mineral

has

such

low

birefringence;

calcite. Its density is 2.79. It dissolves in water and
recrystallize while cooling down creating some single refractive

The very distinctive villiaumite colours may therefore

crystals with either cubic or octahedrons shapes.

be caused by some form of irradiation and this could be
supported by the reported high thorium and uranium

I propose to name that new mineral as Villiaumite, in order to hon-

contained in the associated phonolite of the Namibian

our the explorer who provided me so many interesting materials to

locality (Kolitsch, 2016) and uranium in the Greenland

study either from Madagascar or Guinea. What is now the origin of

deposits (Wikipedia, 2020).

this interesting element of eruptive rocks which is soluble in water?

reported by Johnson and Koivula (Johnson, 1998) that

Is it primary or secondary?

villiaumite within fluid inclusions became brown when

Interestingly it is

also

exposed to gamma radiation. Certainly it has been
Villiaumite is a water-soluble, isometric (although may

noted that bleaching may occur if heated at relatively low

be tetragonal (Larsen and Berman, 1934)) member of the

temperatures (300 °C (Barth, 1927). The longwave and

halite group and is reported as being of a deep carmine-red,

shortwave UV fluorescence colours are reported extensively

lavender pink, to a light orange or rarely an orange

as dark red, orange and yellow (Gemdat.org, 2020; Kolitsch,

similar to that of spessartine garnet in colour and sometimes

2016; Mindat.org, 2020; MSA, 2020) and the fluorescence

colourless with a vitreous lustre (Arem, 1987; Kolitsch, 2016;

spectrum of villiaumite is stated to be caused by m-cen-

Mindat.org, 2020; Stormer and Carmichael, 1970). It shows a

tres which themselves consist of a pair of f-centres (colour

dark red to orange fluorescence under shortwave UV light,

centres) (MSA, 2020).

as well as yellow fluorescence under longwave UV light
(Kolitsch, 2016). It has a low Mohs’ hardness of 2-2.5 and a

Villiaumite crystals usually show a complex habit making

Specific Gravity of 2.79 (Mindat.org, 2020). The refractive

them often not easily distinguishable. Crystals with a single

index

form (octahedral and cubic habit) are said to be very rare

is

stated

to

be

1.328

(Arem,

1987;

Lacroix, 1908; Larsen and Berman, 1934; Mindat.org,

(Kolitsch, 2016).
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Villiaumite from Los are usually found in only 1 to 2 carat

750D camera using dark-field, bright-field, diffused and

sizes (Arem, 1987) whereas from Mont St. Hilaire brownish

oblique illumination, together with a fibre-optic light source

red villiaumite has been seen in sizes up to about 5 ct, with

when necessary.

larger pieces generally being quite dark (Koivula et al., 1992).
Refractive

indices

were

obtained

utilizing

Direct

Note that villiaumite is toxic and must not be licked or

Measurement or Duc de Chaulines’ method which is simply

swallowed. After handling villiaumite samples, it is

the measurement of the Real and Apparent Depth of the gem;

recommended that one washes one’s hands (Administration,

by measuring the total real-depth (table to keel line) in mm

1984; Kolitsch, 2016).

with callipers and measuring the apparent depth through
the table to the keel line with a microscope fitted with a mm

Villiaumite may be found in the Kola Peninsula (the far

scale to record the movement of the optics as they travelled

northwest of Russia, almost completely inside the Arc-

from the table to the keel line. The calculation for the re-

tic Circle), Kvanefjeld (Greenland - Kvanefjeld claimed to

fractive indices being real depth / apparent depth (Webster,

be the world’s second-largest deposit of rare-earth oxides,

1946).

and the sixth-largest deposit of uranium (Wikipedia, 2020)
(Andersen, 2105)), Mont-Saint-Hilaire (Québec, Canada

Anomalous

(Wight, 1996)), Pocos de Caldas (in southwestern Minas

utilising crossed polars and a Motic GM-17 microscope with

birefringence

observations

were

recorded

Gerais state, in Brazil), Point of Rocks (New Mexico, USA),

the polariser positioned on the stage and the analyser held

Magadi lake (the southernmost lake in the Kenyan Rift Valley,

under the objective, the specimen being held between the

Kenya), the Aris quarries (near Windhoek, Namibia - villiau-

two.

mite is said to be not rare in the Ariskop (East Quarry) and
locally the mineral represents 2-3% of the total rock volume
(Kolitsch, 2016) and the type locality, the Los Islands, Guinea.
The high quality of the faceting applied to the gem sample
reported upon here, the reported toxic nature of villiaumite,
it’s solubility in water, very low hardness and its potential for
colour alterations to occur with irradiation (Konrad, 1966) or
bleaching at relatively low temperatures, required that each
procedure used in the identification process be evaluated
carefully beforehand to avoid any damage occurring to a very
rare specimen or to the examining gemmologists. It was
decided, therefore, that during testing this gemstone should
not come into contact with any fluids (not only water)
including refractometer contact liquids and should not be
exposed to X-rays (EDXRF included) or any over-heating.
Another restriction was the minimal time allotted for the

Figure 43: The appearance of anomalous birefringence as seen between
crossed-polars and through a single facet of the rectangular step cut
villiaumite and the subject of this report

testing which made gaining any chemistry by LA-ICP-MS

Longwave and shortwave UV fluorescence was observed

problematic given that runs on trial materials to establish

utilizing a standard gemmological dual wavelength lamp

the safe laser power would have not been possible within the

housed in a viewing cabinet.

allocated time.
Raman spectra were obtained using an AvaSpec-ULS-TEC
M AT E RIAL S

AND

METHODS

fitted with a 785nm laser. The spectra were collected in the
range of 100 and 3500 cm-1. The RRUFF database was used as

Only a single rectangular step cut transparent orange

a reference spectrum for comparison (RRUFF, 2020).

specimen (Figure 42) weighing 5.69ct and measuring 12.61 x
8.86 x 5.99mm., was available for examination. Observations

UV/visible spectra were obtained between 280-980nm using

of the inclusions were made using various gemmological

a Jasco V-770 spectrophotometer fitted with 60mm UV-Vis-

microscopes including the Motic GM-171at between 10 and

ible/NIR integrating (inside wall barium sulphate coated)

65× magnification. Photomicrographs of internal features

sphere (IJN-727) to facilitate the easy handling of the speci-

were captured at different magnifications with a Canon EOS

men and gaining diffuse-transmitted spectra where the path
length is subjective.
The FTIR absorption spectrum was gained using a Thermo
Nicolet iS50 FTIR spectrometer equipped with an KBr beam
splitter and DTGS detector, the path length was 8.86mm.
Collection was facilitated with a 4× beam condenser
accessory.

The

spectra

obtained

were

converted

to

absorption coefficients (α, cm-1) using α = 2.303.

R E SULTS

AN D

DISCUSSION

Figure 45: The UV/visible spectrum recorded for the rectangular step cut
villiaumite and the subject of this report

The identification of this specimen was challenging in so
much as the owner decreed, quite rightly, that no fluids
could be used in any of the test procedures thus inhibiting
the usual methods of gaining refractive indices and specific

The UV fluorescence of the specimen can be described as a

gravity data. In addition, as the colour of Villiaumite is

particularly strong orange under both long wave and under

reportedly influenced by radiation and moderately high

short wavelengths but a little stronger under the latter.

temperatures may have a bleaching effect, chemistry
determination by EDXRF could not be risked and moderately

The infrared spectrum seemed characteristic between 950

high temperatures needed to be avoided.

and 2300cm-1 (Figure 46) but no reference to this range was
found in the literature search.

Nevertheless, the refractive index was determined to
approximate 1.33 by the direct method and anomalous
birefringence was noted with the stone was placed between
crossed polars (Figure 43). Weak pleochroism of yellow and
orange-yellow was noted.
The absorption spectrum recorded two distinct and broad
peaks, a lesser one at 338nm and a more significant one at
495nm (Figure 44).

Figure 46 The FTIR spectrum recorded for the rectangular step cut villiaumite
and the subject of this report.

The colour of the specimen was distinctly zoned in various
strengths of orange (Figure 42, Figure 47. and Figure 48).
Collectively
villiaumite),

the
the

refractive

index

fluorescence

(almost

and

the

unique

to

anomalous

birefringence and the UV/visible absorptions support a
determination of villiaumite for this specimen.
Figure 44: The UV/visible spectrum recorded for the rectangular step cut
villiaumite and the subject of this report

The Raman spectrum was influenced by strong fluoresce
which in part masked two small peaks at 156 and 192cm-1
(Figure 45).
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Figure 47 The FTIR spectrum recorded for the rectangular step cut villiaumite
and the subject of this report.

Figure 48: Angular orange colour zoning and a negative crystal inclusion
within the rectangular step cut villiaumite and the subject of this report.
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D OME ST I C

N OT E S

A F T E R NO ON

T E A

At 3:30pm on August 6th 2020, ICA | GemLab introduced the first of its monthly
informal "Afternoon Tea" gatherings. This first event was fully subscribed as due
to COVID social distancing rules the numbers had to be limited. However, a
follow-up "Afternoon Tea" was organised at the same time on 13th August for those
who were unable to attend on the 6th.

Figure 49: Vincent Pardieu shows some of the array of tea and pastries available during the first
Afternoon Tea event.

The concept for the gatherings is one of informal and pleasant interaction between
presenters, speakers, and attendees over light snacks and tea. The format is also
informal with the meeting room approaching a club atmosphere with relaxed sofa
and armchair seating.
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On August 6th, the gathering commenced with light snacks and short casual
presentation by Vincent Pardieu on "Curating a Field Gemology Collection", where
he outlined the concepts behind his Professional Field Gemmology work and the
ollection and curation of research specimens from gem localities around the world.
This was followed by a presentation by Dr. Supharart Sangsawong, GG., FGA., Chief
Scientist at ICA | GemLab on "The Origin Determination of Emeralds". During this
signature presentation Dr. Supharart took the gathering through the processes
involved with emerald origin determinations from the simplest observations to
the more complex trace element data that when combined finally result in reliable
origin determinations.

Figure 50: Dr. Supharart explaining the trace
element chemistry plots used to determine
emerald origin determinations.

Figure 51: Vincent Pardieu and Dr. Supharart
review various field trips undergone to gain
known samples.

Figure 52: Vincent Pardieu and his origin
specimen collection that was viewed by the
Afternoon Tea participants.

We at ICA | GemLab are looking forward to these monthly events and we hope those
that attend take away a feeling of enjoyment and knowledge gained.
The events take place every month within our premises on the 39th Floor of the
JTC Building in Bangkok. However, please note that registration is necessary as
initially numbers within the premises will need to be limited as social distancing
and other precautionary measures will still apply.

To Register please contact Ms. Atinya Thongjeen atinya.t@icagemlab.com
+66 93 091 8444 (WhatsApp)

N E W

R E P O RT

T H E

ST YL E S
G E ML AB

MONO G R A PH

FRO M

I C A

|

R E P OR T

Special gemstones and jewelry items deserve extra special reports that detail
every aspect of the journey a gemstone takes from the mine to the consumer, the
history and the lore, plus very importantly the manufacture and skills applied
to bring about the promises that turn simple interest into pure amazement of
nature’s bounties. The ICA | GemLab Monograph Report comprises a bound book
that contains approximately 60 pages of detailed information on your important
gemstone or item of jewelry, our Standard Report and TravelCard, plus a large
format portrait, all contained within a luxury presentation folio.

So, if

projecting a luxury gemstone maybe a luxury ICA | GemLab Monograph Report may be
the answer.
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CLIENT

COMMENT S

We thankfully receive comments and suggestions from friends and clients that
help to improve ICAGemLab services, whether these relate to reporting styles,
turnaround times or anything else that comes to mind. Please keep the suggesting
coming. Many thanks.
We are also very appreciative of the constant encouragement given by clients, two
in particular that we happily give thanks to in this issue are;
Punsiri Gems, who described the ICAGemLab service as "superb, because of your
introduction & offers we send more stones for testing"
and Midas Touch who stated "your service has been incredible and your testing
has been very too the point"
Thank you all who support the ICAGemLab efforts and drive us to every greater
levels of excellence.

ICA

|

G EMLA B

BA NGKOK

6TH FL., JEWELRY TR ADE CENTER, SILOM ROAD,
S I L O M S U B - D I S T R I C T, B A N G R A K D I S T R I C T,
BANGKOK THAILAND 10500.
TEL: + 66 2 630-0001
EMAIL: INFO@ICAGEMLAB.COM
W W W. I C A G E M L A B . C O M

EVENTS

AFTERNOON TEA
SPECIAL PRESENTATIONS

PRESENTING
"The Identification of Treatments Applied to Rubies" and
curating a "Field Gemology Collection".
Kenneth Scarratt, Managing Partner, ICA | GemLab
&
Vincent Pardieu, Independent Field Gemologist

Thursday September 10TH
Refreshments at 15:00 Presentation at 15:30-16:30

KNOWLEDGE & SCIENCE IN GEMS

A member of ...

