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Petrographic section of Carrara marble from the 
Apennine Mountains, Italy. Note the well-
formed equigranular calcite crystals displaying 
high birefringence and twinning lamellae. 
Crossed polarized view. FOV: 2mm.  
©Photo courtesy of Susan Stocklmayer.
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Foreword
As always, many thanks are extended to the
members of the Editorial Committee – Léonie 
Rennie, Eleanor Sanders and Chris Holds-
worth – as well as a member of the Editorial 
Review Panel, Susan Stocklmayer, for their 
unwavering support of The Australian 
Gemmologist. Without the considerable 
efforts of these few people who research, 
write, proofread and edit articles, there
would be no journal.
	 It is with great sadness to report the 
passing in September of one of the founders 
of the GAA NSW Division, Julia Myers. At the 
recent GAA (NSW) graduation ceremony, 
Julia presented the award founded in her 
name. A full obituary and tribute to Julia will 
be published in the first issue of the journal 
next year.
	 Bram Janse, a member of the 
Editorial Review Board since 2017, has 
decided to retire from the board. Contribu-
tions of volunteers like Bram, who share their 
knowledge and expertise, are indispensable 
to the journal. Bram’s contributions in the field 
of diamond exploration and mining, and in the 
advancement of understanding the geology, 
mineralogy and petrology of their host rocks, 
are well known. He has also been a member 
of the Editorial Board of Gems & Gemology, 
and counts as his colleagues the Editor of the 
Journal of Gemmology. Bram has donated ar-
ticles to the GAA on diamonds, and tirelessly 
and humbly supported the GAA WA Division 
by regularly answering diamond geology 

queries and attending social events. Recent 
work includes compiling a global database 
of kimberlites, lamproites and related rocks. 
Bram was adjunct senior research fellow of 
the Centre for Exploration Targeting of the 
School of Earth Sciences, UWA. On behalf of 
the GAA and The Australian Gemmologist, 
thank you, Bram, for your many years of 
service.
	 It is also with great sadness to report 
that respected Scottish author and lecturer 
on gemmology and gem identification, Alan 
Hodgkinson, passed away in October. After 
serving in the Royal Air Force in Aberdeen, 
Scotland, Alan joined the gem industry when 
he was 18 years old for a long career as a 
teacher and educator. Alan published twenty 
articles in The Australian Gemmologist, many 
describing his pioneering theory of visual 
optics. I was fortunate to have correspond-
ence with Alan a few years ago regarding his 
2015 publication, Gem Testing Techniques. 
When I asked if he had any copies left, his 
genteel reply was: “Gem Testing Techniques 
sold out quite rapidly, but I did keep back a 
few copies, as I felt there would be one or 
two worthwhile enquiries which deserved 
the opportunity. You fit into this category by 
virtue of your tutoring commitments.” When 
I informed him that the book had arrived, his 
equally congenial reply was: “‘The eagle has 
landed’. Enjoy it whenever you are looking for 
some gemmological inspiration … kindest 
regards and all our good wishes … to you and 

for all the Australian Gemmos.” In honour of 
Alan’s international contributions to gemmology, 
one of the articles chosen for From the Archives 
is a description of the practical application by 
Alan on visual optics and the separation of 
colourless gemstones.
	 Articles in this issue of The Australian 
Gemmologist include Part 2 of The Sergio, 
which continues the investigations of Robin 
Hansen et al. This meticulously researched 
article uncovers further chapters in the 
unlikely story of this remarkable and historically 
significant stone. Another unlikely contender for 
a gemstone, as told by Susan Stocklmayer, is 
calcite – often overlooked as a gem mate-
rial in its own right – and its importance as a 
component of the tools used by gemmologists in 
daily gem analysis. 
	 The articles in Gem Spectrum show the 
skills required to appraise gemstones, and the 
need for ongoing vigilance. One article leaves 
the reader with a challenge of identification; 
the other shows the fun that can be had 
when inquisitive minds apply gemmological 
knowledge to a single specimen.
	 On behalf of the Editorial Committee, I 
extend good wishes of the season to all readers 
and subscribers. Thank you for your support of 
The Australian Gemmologist, and enjoy end-of-
year, and new year, celebrations wherever they 
may be.

Michelle Clark BSc (Hons 1) PhD FGAA
Editor / Chair Editorial Committee
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Federal News

As we read this edition of The Australian 
Gemmologist, the last of the year, I feel 
that the world of gemmology is as present 
and interesting as ever, in multiple media 
contexts.
	 Social media seems to offer up an 
endless stream of gem-related content. New 
discoveries, fossicking news, how to identify 
gems with a phone photo. New books, new 
courses, price records set, biggest, best, 
oldest, newest, cheapest. Better for the 
environment, ethical, learn gemmology 
online, buy here, sell there etc etc.
	 The information that reaches the outside 
world is more likely to arrive online than via 
print. Even the mainstream media seems 
to derive much content from the hot online 
topic of the day. Thankfully, the GAA is still 
regularly contacted for expert opinion and 
insight into gem-related topics. In recent 
times, the GAA has presented expert 
knowledge to the community at regional 
gem shows, our state teaching centres, and 
to our enrolled students around the country. 

We have also hosted guest presenters from 
other countries, been interviewed for the 
SBS news to discuss a huge diamond find in 
Botswana, and assisted the Federal Police by 
identifying and offering opinions on long-held 
physical evidence stored in their vaults.
	 While it is great to be included in the 
narrative from time to time, it’s likely that the 
GAA will maintain relatively low visibility, at 
least when measured by the quantity of in-
formation. However, this is more than offset 
by the quality and objective representation of 
knowledge generated by many gemmologists 
around Australia. May the recent graduates 
of the Diploma in Gemmology add their 
contributions too.
	 Continuing to publish expert and diverse 
content are core objectives of the GAA and 
The Australian Gemmologist. In this issue 
of the journal – most likely read on a screen 
with high resolution and vivid, nuanced 
colours – multiple articles will present up-
to-date gemmological findings with clarity, 
objectivity and regard for scientific principles. 

The content will also join that of the 
preceding issues as reference material to 
facilitate further learning and offer insight 
to future generations.
	 Enjoy discovering things that you are 
interested in, take pleasure in that which 
you didn’t know you needed to know, and 
value content that you may be accessing 
many years from now. Hopefully, the 
content of this issue contributes to your 
and the community’s understanding of 
gems and gemmology.
	 Thank you, as always, to the edito-
rial team led by Dr Michelle Clark. The 
committee, reviewers, and contributors 
continue to represent the GAA and expand 
the scientific understanding of all gem 
materials, regardless of perceptions of 
value or applied benefit to self-interests.

Ian Dun FGAA FGSGA
Federal President
15 September 2024

President’s Report



	
Divisional News

Divisional News
Queensland Division 

Graduation of Class of 2023

Figure 1. Anna Akacich (centre) with her Diploma with teachers 
Sally Lyon (left) and Steve Dobos (right). Caroline Hayes is on-
screen, pondering...

Figure 2. Jelena Popov (centre) with her Diploma, alongside 
teachers Sally and Steve.

Figure 3. Left: Rebecca Cheney 
(centre) celebrates receiving 
her Diploma, helped by Sally 
and Steve; right: Rebecca 
receiving the Roy Beattie 
Award from Penny Hatchman 
with the help of Sally. 

Whereas there were two Gem 2 classes 
in 2022, there was but a small class in 
2023, with four students graduating the 
Diploma exams. The presentation of 
Diplomas and prizes took place in the 
boardroom of The Lord Alfred, a hotel 
founded in Brisbane in the 1860s, and 
since made-over a number of times. 
Still, it has an aura of history, like the 
annual GAA graduation ceremony.
	 The preparations, and the room 
fit-out, resulted from the efforts of 
Jelena Popov and Sally Lyon, with 
Dalton Perry as photographer. The event 
was on Sunday 30 June, starting at 
2pm and ending at 7pm. There were 
eleven attendees, including three of the 
four graduates – unfortunately, Maree 
Nelson had caught the ‘flu, and did not 
want to share the experience with the 
rest of us.
	 Anna Akacich, one of the graduates, 
had relocated to Melbourne earlier in 
the year, but flew up to Queensland 
for the occasion accompanied by her 
parents, Claire and Joe, whom we were 
very glad to meet. We were delighted 
to see Lynn Charlesworth (a classmate 

of the graduates) and Penny Hatchman, 
a longstanding close friend of Roy 
Beattie. Three teachers attended: Sally 
Lyon, Linn Gardik and Steve Dobos; 
others could not attend, but one of 
them, Caroline Hayes, overseas in 
Scotland, had prepared some gifts and 
an entertaining video, with outtakes! 
(Figure 1)
	 The presentation of Diplomas 
commenced at around 4.00pm. 
Jelena Popov, as the top Queensland 
student of 2023, was awarded both 
the Queensland Prize and the John 
Andrew Prize (Figure 2). Rebecca 
Cheney was awarded the inaugural Roy 
Beattie Award, for graduating despite 
a significant obstacle to studies and ex-
aminations (Figure 3). Congratulations 
Anna, Jelena, Maree and Rebecca, 
from all of us.
	 The event was relaxed, intimate, 
humorous, enjoyable, and memorable. 
It was well catered, and the fluids 
flowed! Thanks everyone.

Steve Dobos
President GAA (Queensland)

The Australian Gemmologist    |  July – December 2024    |    Volume 28, Number 6
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Divisional News

Western Australia Division
Léonie Rennie and Eleanor Sanders

Despite its lack of a Gemmology One class 
this year, the WA Division of GAA has been 
busy. The busiest night, of course, was our 
Annual Dinner and Diploma Presentation, 
held on Saturday June 8, 2024. Around fifty 
GAA WA members and friends were greeted 
with drinks on arrival. Andrew Dalgleish 
was again our jovial host and Master of 
Ceremonies during the evening.
	 Our predinner speaker was the erudite 
and entertaining John Chapman from 
Gemetrix, who made a brilliant presentation, 
helping us to understand the process of 
differentiating natural diamonds from 
synthetic (lab grown) diamonds.

	 The highlight of the evening was 
the presentation of handsomely framed 
Diplomas to our six graduating students 
(Figure 1). Special congratulations to Dhyana 
Bora who was awarded the F. M. Mardiros 
Memorial Prize for achieving the highest 
mark in the WA Division.
	 The Division has resumed its series of 
evening lectures, open to GAA members, 
their friends and the public. Attendances have 
been good, enjoying quality presentations 
and social chatter over supper. Topics have 
included Black Diamonds (Léonie Rennie), 
Colombian Emeralds (Luis Pinilla Gallego), 

Zambian Tourmalines (Francine Payette), 
Jewellery Valuing (Kate Foley) and Pietra 
Dura, the art of making mosaics using cut 
stones (Murray Thompson).
	 Open laboratory days have continued, 
and our monthly meetings of the Gem Ap-
preciation Group invariably bring surprising 
and fascinating stones illustrating the focus 
gem of each meeting. Figures 2 and 3 show 
examples of pearls and emeralds from our 
sessions which illustrate our educational 
discussions.
	

Figure 1. GAA WA Diploma graduates 2023. Left to right: Dhyana Bora, Claire Claydon, Ron Noble, Sara Olet, Victoria Seesaha, and Cherry So. 
Photo courtesy of Sarah Mendelawitz.

The highlight of the evening was the presentation of handsomely framed Diplomas to our 
six graduating students. Special congratulations to Dhyana Bora who was awarded the 
F. M. Mardiros Memorial Prize for achieving the highest mark in the WA Division.
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Figure 2 shows some artefacts and jewellery 
made from pearl shell. Some items are 
antique, possibly from the late 19th Century 
when using pearl shell to inlay items was 
fashionable, like the opera glasses shown 
on the left and the small box in the centre. 
The bracelet at right is a memento from 
Paris, and includes icons including the Eiffel 
Tower and the Arc de Triomphe, both familiar 
to readers who viewed the recent Olympic 
Games. A little out of place is the nautilus 
shell at the middle top, demonstrating that 
not only pearl oysters can demonstrate the 
pearly lustre of nacre.
	 The delightful examples of emerald 
jewellery shown in Figure 3 drew comment at 
one meeting. The two pear shaped emeralds 
surrounded with diamonds (at the top of the 
figure) are brooches; the other pieces are 
rings, attractively mounted with diamonds. 
Mid-left is a ring with an emerald centre 
stone (aptly emerald cut) with two circles 
of natural rubies and radiating diamonds 
- a spectacular piece. All of the emeralds 
were a good colour and had some fascinating 
inclusions. Quite a deal of time was spent 
at the microscope examining the range of 
inclusions and consulting the Photo Atlas of 
Inclusions for advice in identification.
	 Another task requiring considerable 
effort was completed by the WA Division. 

Based on a member-wide survey, we chose 
six gem and six mineral varieties that could 
be considered as potential State Emblems for 
Western Australia. The gems chosen were 
coloured diamonds, pearl and pearl shell, 
chrysoprase, tiger iron, variscite, and emerald; 
the six mineral varieties were zircon, hematite, 
spodumene, tiger iron, bauxite, nickel/
millerite. Other groups in WA, including Curtin 
University, MinSocWA, Geological Survey, 

Geological Society and WA Museum, will 
also submit their choices. The result won’t be 
known for some time yet, as the final decision 
will be made by the relevant Ministry of 
the State Government. That job completed, 
we prepared for the Perth Gem and Mineral 
Show, held in October, which was a major 
opportunity to advertise our courses. Watch 
out for a report of this very large exhibition in 
the next Western Australia Division News.

Figure 2. Pearl shell paraphernalia: some of 
the items examined at the meeting devoted to 
pearls. Photo courtesy of Léonie Rennie.

Figure 3. An impressive display of jewellery 
with natural emeralds, rubies and diamonds.  
Photo courtesy of Léonie Rennie.

Divisional News
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Victorian Division
The Victorian Graduation Ceremony, held on 25 May 2024 at the Savoy Hotel in Melbourne, was a lavish affair 
attended by graduates along with their friends and families. Special guests, teachers and members of other 
State Divisions all enjoyed a wonderful evening which was emceed by GAA (Victoria) Committee Member and 
Chief Examiner of the Board of Studies, Grant Hamid.
	 One of the highlights of the occasion was the acceptance speech given by Mahsa Page who achieved 
a Distinction and was awarded the Victoria State Prize for best all-round student in Gemmology 2. Mahsa’s 
entertaining and insightful speech, reproduced below, is an homage to the exceptional teachers at GAA (Victoria), 
and an acknowledgement of her peers with whom she shared her journey. 

Editor

 
Ladies and Gentlemen
This journey has been one of discovery, persistence, and profound learning. As I reflect on the path that has led 
me to this moment, I am reminded of the incredible support and inspiration I have received along the way. 

Firstly, I would like to extend my heartfelt thanks to four extraordinary ‘professors’ who have each left an 
indelible mark on my education and personal growth.

Dear Esteemed Lecturers
Dear Grant Hamid. Thank you for being the sapphire of our gemmology journey! Much like a sapphire’s colour 
banding and patches, your personality is a delightful mix of hues – sometimes playfully teasing us with your 
wit, other times challenging us with complex practical tasks that feel like navigating an isomorphic crystal. 
Your methods, like the silk inclusions in sapphires, can be sharp, dense, and yes, occasionally a bit painful, but 
always in the service of making us better gemmologists. You’ve never settled for giving us sugary, frosted wings; 
instead, you’ve aimed to equip us with bright, shimmery, and transparent feathers, ready to soar high in the 
world of gemmology.

Mrs Adele, you are our pearl. Pearls symbolize wisdom and purity, and your teaching has always been character-
ized by a calm, gentle wisdom that has nurtured our curiosity and growth. Pearls are formed through layers 
of nacre, just as you have carefully layered knowledge and insight upon us, helping us to shine with our own 
unique lustre. Your patience and grace have been a guiding light throughout our journey.

A special thanks to David, whose teaching style is akin to the inclusions in a diamond. Sometimes, like 
protogenetic inclusions, your wisdom was there from the very beginning, shaping our foundational knowledge. 
Other times, like syngenetic inclusions, your insights formed alongside our growing understanding. And on 
occasion, your unexpected epigenetic wisdom arrived later, enhancing our perspective. Whether you were a 
‘diamond in diamond’, reinforcing our brilliance, or a bit of graphite, reminding us of the value of contrast and 
humility, your influence has been invaluable. Thank you for making our educational journey as fascinating and 
enlightening as the diamonds we study.

To Laura, whose multifaceted personality mirrors the garnet family – just like these isomorphic gems, Laura has 
an uncanny ability to shift topics effortlessly while maintaining a solid structure. Your teaching method often 
felt like isomorphous replacement, where one subject seamlessly gave way to another, leaving us momentarily 
puzzled but intrigued in our immiscibility gap. And Laura, your idiochromatic nature truly stands out.

To my fellow graduates
Congratulations. This moment is a testament to our hard work, perseverance, and passion. As we move forward 
into the next chapter of our lives, let us carry with us the lessons we have learned, the friendships we have 
made, and the inspiration we have received. Let us shine brightly, like diamond, pearl, sapphire and garnet; and 
let our knowledge and passion for gemmology illuminate the world around us.

Thank you
Best regards
Mahsa Page

Divisional News    |    302 – 307

Divisional News
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Student Celebrations and  
Member Events
It has been a busy seven months for GAA 
(NSW). Classes have commenced and, 
pleasingly, numbers of students are back to 
normal. Our new program of short courses 
and an expanded membership night program 
of guest speakers have proved to be popular. 
Refresher days in which new members can 
hone their laboratory skills have been a 
calendar fixture. Graduates from the Diploma 
class of 2023 were celebrated during the 
presentation night, and volunteers have 
been promoting the GAA at gem shows and 
jewellery exhibitions.
	 Member initiatives were planned in 
2023 and accompanied renewal reminders 
for 2024 membership. A new program of 
short courses was started this year – thanks 
to Jan Vlazny and Deb Hudson who worked 
with Amy Wong to ensure that there 
were no conflicts with public holidays, 
exam dates, classes and other fixtures. 
This hard work and planning have seen a 

significant upturn in short course attendance. 
A new course offered this year, led by Bill 
Sechos, looked at synthetic diamonds and 
has been very successful, being a sell out 
each time. Attendance at refresher lab days 
and guest speaker evenings have also been 
encouraging; nearly forty members attended 
the most recent lecture on pearls presented by 
Jonathan Jacobson. The GAA (NSW) team is 
currently working on the speaker program for 
next year and there are plans to live stream the 
presentations to allow rural members to take 
part as well as other GAA members who are 
unable to attend in person.
	 The presentation night for new diploma 
graduates was held on the 26 July at the 
GAA (NSW) facility at Rozelle attended by 
students, staff and members (Figure 1). Of 
special note was the attendance of Julia 
Myers, who presented the award in her name 
for the best practical paper in Gemmology 2 
in Australia to Renate Barnier who attended 
virtually (Figure 2). For the first time, a medal 
was presented to commemorate this achieve-

ment (Figure 3). The other special guest was Ian 
Dun, GAA Federal President, who presented the 
Geoff Tombs Medal for the best all round student 
in Gemmology 2 to Dhanu Narenthiran (Figure 4). 
Congratulations to Renate and Dhanu!

Industry and Gem Fairs
GAA had representation at two jewellery fairs, 
and two gem and crystal fairs in NSW this year. 
The International Jewellery Fair (IJF) ran over 
the course of three days at the Sydney Darling 
Harbour Convention Centre. Concurrently, the 
Jewellery Industry Network (JIN) fair was held at 
Sydney’s Carriageworks.
	 GAA (NSW) also represented Federal GAA 
at two gem shows in Sydney, the last being at 
Penrith on the weekend of 24 and 25 August 
(Figure 5). Much interest was generated for the 
diploma and short courses at these exhibitions.
	 My thanks go to all those who volunteered for 
these shows for without their help we could not 
publicise the GAA and our courses. Special thanks 
to Federal Publicity Officer, Kathryn Wyatt, who 
attended the GAA stand at the JIN fair as NSW 
volunteers were fully committed to the IJF.

Divisional News

NSW Division 
President’s Report 
Leo Hyde

Figure 1. Diploma graduates. Left to right: Mystara Holweg, Penelope Helfrich, Kellee Roddom, Dhanu Narenthiran, Leo Hyde (GAA NSW 
President) and Mathew Goddard. Photo courtesy of Larisa Okhrimenko.
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Divisional News

Congratulations to Susie Robson
At the JIN fair, owner and operator of gem 
wholesaler Sovereign Gems Susie Robson, 
was awarded a Customer Service Excellence 
Award as voted by the members. Susie has a 
long connection with the GAA, graduating as 
one of the top students in 1996 and winning 
the Sutherland Award for the top student in 
the Diploma in Diamond Technology in 1997. 
The same year, Susie started with wholesaler 
Sapphex where she worked until starting 
Sovereign Gems in 2015. During these years, 
Susie also taught Gem 1 and Gem 2 at GAA 
(NSW), as well as diamond grading and 
diamond technology. She also held voluntary 
positions at state and federal levels in 1998 
and 1999. Susie has always been an advocate 
for the GAA and passionate about gems and 
gemmology. After almost three decades in the 
industry, Susie has helped many gemmology 
diploma students and TAFE jewellery students 

with information and knowledge about gem-
stones, while working for others or running 
her own business. Sovereign Gems sponsors 
awards at TAFE NSW for jewellery graduates 
and Susie has espoused the value of education 
to all students that she has met over the years. 
Susie continues to teach valuers through the 
National Council of Jewellery Valuers who are 
required to update their points yearly.
	 Susie has consistently been approachable 
and helpful towards all members of the trade. 
This Customer Service Excellence Award for 
her many contributions is much deserved. 
Congratulations Susie!

Teaching Updates
The diamond lab has been upgraded with 
the equipment needed for it to function more 
effectively as a gemstone laboratory, and to 
cater for an increase in student numbers and 
the running of short courses.

	 Thanks to Julia Myers and Michael Oboler 
for their donation of many stones for teaching 
and reference purposes for our members and 
students.
	 With the mid-year exams completed, 
teaching in preparation for final exams in both 
Gem 1 and Gem 2 is intensifying. Once again, 
my thanks to all teaching and educational staff 
involved in readying our students for these 
exams. Also, my thanks to all the GAA (NSW) 
Committee for their help and support in the last 
year, and to our federal colleagues as well.

Editor’s note: It is with great sadness that in 
late September, Julia Myers passed away. 
Her attendance at the graduation evening 
in July is imbued with special significance 
for all who were present. A full celebration 
of Julia’s life and contributions to the GAA 
will be published in the June 2025 issue of 
The Australian Gemmologist.

Figure 2. Renate Barnier (top) received her award 
online as she was on call at a rural vet practice. 
Photo courtesy of Larisa Okhrimenko.

Figure 3. The Geoff Tombs Medal (left) and the Julia Myers Award. Photo courtesy of 
Larisa Okhrimenko.

Figure 4. Special guest Julia Myers (left) next to Ian Dun (Federal President) with 
students (left to right) Mystara Holweg, Penelope Helfrich, Dhanu Narenthiran and 
Kellee Roddom. Photo courtesy of Larisa Okhrimenko.
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Abstract: The Sergio, named after its finder, was the largest carbonado ever discovered. It passed through the hands of several 
companies as it was transported from Brazil, to Paris, to London, where it was broken up and sold for its use as an industrial 
abrasive. The discovery of two models of The Sergio in the collection of the Natural History Museum, London, prompted us to 
search for more information about the life and times of this amazing carbonado. In Part One of our research journey, we provided 
a detailed description of those models, enabling a better understanding of The Sergio’s shape and dimensions. Here, in Part Two 
of our journey, we trace, step by step, the history of The Sergio, from its likely origin to its discovery then its destruction, including 
details about the lives and motives of those who dealt with it. To our delight, our research led us to the location of another model 
of The Sergio, one acquired by Henri Moissan, who had donated it to the mineral collections of the Muséum national d’histoire 
naturelle, Paris in 1896. The finding of this earlier model, describing it, and making detailed comparisons between it and the NHM 
models enabled us to record, for the first time, and with considerable certainty, the dimensions of original Sergio. We hope that our 
research journey into the life and times of The Sergio has paid tribute to this remarkable stone.

Introduction
In Part One of this story of The Sergio, the world’s largest carbonado 
(Hansen et al., 2024), we referred to an article about black diamonds 
(Hansen and Rennie, 2022) in which we wrote briefly about the history 
of The Sergio based on the information we had so far uncovered that 
seemed to be credible. In summary, it was found on 15 July, 1895 by 
a miner named Sergio Borges de Carvalho, from whom it was first 
bought and who is recognised by those who refer to the carbonado as 
“The Sergio”. Usually, however, this stone is referred to in contempo-
rary writings simply as the largest carbon ever found (carbonados at 
that time were referred to as “carbons”).
	 The fortuitous discovery of two models in the collections of the 
Natural History Museum, London (NHM) led us on a journey to uncover 
the history of this amazing carbonado. The models were acquired by 
the Museum of Practical Geology (Model BM.1985,MI9558) and the 
British Museum (Natural History) (Model BM.1911,119) in 1911 from J.R. 
Gregory & Co. In the first part of our journey, we described the models in 
detail and ascertained that they were indeed copies of the original Ser-
gio. Composite Figure 1 will remind readers of the nature of the models 
described in Part One. At the top are reproductions of the two published 
images that began our story. At left (Figure 1a) is the photograph of The 
Sergio usually pictured in published references to it (Furniss, 1906), and 
at right (Figure 1b) is an image of the engraving from the report of The 
Sergio by Henri Moissan (1895). Below (Figures 1c and 1d) are photo-

graphs of the two models in the NHM, shown in the same orientation 
as the images above, thus showing the ‘front’ and ‘reverse’ sides of 
this unique carbonado.
	 During our examination of the models, we found a list of 
references written on the back of the label for BM.1911,119 (Figure2). 
Three of these were new to us and opened further avenues for 
research into what had happened to The Sergio. This article records 
the second part of our journey to uncover the events between the 
finding of The Sergio and its ultimate and unfortunate destruction.
	 It is worth restating the summary given by Furniss (1906), who 
was the American Consul at Bahia around this time (see Note 1), 
because his words are frequently repeated by other commentators 
and they contain details on which we elaborate later in this article. 
This 1906 report also provides a concise summary of the nature of 
mining diamonds and carbonados in Brazil up to that time.

	 The largest carbon ever encountered was found near Lenções 
in 1895, on the ledge of a mountain which had been worked some 
time before. It weighed, when found, 3,165 carats, was purchased 
from the miner for $16,000 and was finally exported to London, 
where it sold for $31,145, having lost about 50 carats meantime 
in drying out. In London it was broken into pieces suitable for 
drills and these pieces sold for about $40,000, while at the 
present price of carbon they would be worth about $158,000. 
(Furniss, 1906, p.6).
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	 Because it was a carbonado, we know a considerable amount 
about The Sergio, even though it is no longer physically present. 
The chemical, physical and optical properties of carbonado are 
described by Haggerty (2014). Carbonados are found in only two 
locations, Bahia, Brazil (first found in 1841) and the Central African 
Republic (discovered around 1925), and they have similar properties. 
In both locations, the carbonados are derived from reworked sediments 
and have not been traced back to a primary rock source. Haggerty 
reports that analyses of inclusions in carbonados, based on radiogenic 
lead (Pb), date them to 3.2–3.9Ga, considerably older than diamonds 
found in kimberlite. Haggerty sets out a compelling argument for an 
extraterrestrial origin of carbonados that would mean that The Sergio 
was ‘born’ outside of the Earth. It is likely to be even older than the 
3.2–3.9Ga spent during its life on Earth where it was incorporated into, 
and reworked in and out of, a series of sediments before being picked 
out of the mud by Sergio, the miner, in 1895.
	 In stark contrast, we can say the life of The Sergio after 
that moment was very brief indeed, probably only a few months. 
What happened in those months?
	 From Furniss (1906), cited above, we know that The Sergio was 
found in Brazil, purchased there, and “finally exported” to London. 
Our subsequent research enabled us to fill in much more detail. In our 
quest we were aided by the new references found on the back of the 
label for one of the models (see Figure 2), the vast libraries of the NHM 
and the records of the Muséum national d’histoire naturelle, Paris.

Figure 1(a). The Sergio photograph 
taken from Furniss (1906). 

Figure 1(c). NHM model BM.1985,MI9558 
oriented to match the Furniss image. ©The Trustees 
of the Natural History Museum, London.

Figure 1(b). The engraved image 
published in Moissan (1895).

Figure 1(d). NHM model 
BM.1911,119 oriented to match the engraving 
from Moissan (1895). ©The Trustees of the 
Natural History Museum, London

Figure 2. The reverse of the label for NHM model BM.1911,119.  
©The Trustees of the Natural History Museum, London BM.1911,119.
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	 To provide context we begin with a short overview of the carbonado 
industry during the period when The Sergio was found, based on Furniss 
(1906) and other sources including Kunz (1904), who relied extensively 
on an earlier 1902 report by Furniss (see Note 1). For readers wishing 
for more detail, we recommend the comprehensive description of the 
history, geology and mining of Brazilian diamonds and carbonados given 
by Svisero et al. (2017).

The Diamond and Carbonado Industry in Brazil
In Bahia, diamonds and carbonados are found in sediments and gravels 
accessible mainly where rivers have cut through the overlying conglom-
erate and sandstone, leaving concentrations in the riverbeds or still 
in the sediments. Furniss (1906) explained that the mining was done 
primarily by ‘garimpeiros’, individuals either working for themselves 
or in shares with the owner of the claim. The mining methods were 
primitive, using a few hand tools to remove the subsoil, break up the 
sediments, and sieve the broken material in the river. In some places, 
divers could collect the gravel from the riverbeds and bring it to the 
surface for sieving.
	 Carbonados were used for abrasives, and as the demand for 
diamond drills increased from the late 1890s into the 1900s, so did the 
price for carbonado. The ideal size for carbons was around 3–4 carats, 
the size used in drills, and prices were highest for this size.Smaller 
pieces also had use as abrasives, but very large pieces had to be broken 
up, a costly process due to their hardness, and so the price per carat 
was somewhat less for large pieces.
	 Diamonds and carbons were sold to buyers in the field, with the 
miner providing 20%–25% of the price to the holder of the lease being 
worked. Stones were taken to Bahia and resold through agents to 
international buyers, then sent to Paris or London for sorting, with much 
imported by the United States. An overview of the trade and underlying 
financial considerations, prepared by Herold (2013), throws some light 
on this somewhat complicated process!

Finding and Selling The Sergio
Moissan (1895) gave the date of finding The Sergio as 15 July, 1895, 
and that date is not questioned in contemporary reports although in later 
reports the year is sometimes given as 1905, for example by Svisero et 
al. (2017). The Sergio was first sold by the miner for US$16,000, with 
one fourth going to the lease owner. According to Kunz (1904), it “went 
through several hands” and was purchased for $25,400 and sent abroad. 
In an earlier publication, Kunz (1896) noted that this “largest piece of car-
bonado or bort known, or, indeed, the largest mass of diamond substance 
of any kind …was taken to Paris, and a strong effort has been made on 
the part of the Brazilian Government to obtain it for the national museum 
at Rio Janeiro [sic]” (p.903). Clearly, that effort was unsuccessful, but we 
know a little more about the chain of events from an article by Yawger, 
published in The Mining World in 1907. Yawger wrote as follows:

	 The extraordinary carbon of 3,078 karats [sic]… was discovered 
about 12 years ago and was purchased by Messrs. Kahn & Co. of 
Bahia, Brazil. It was first offered to The Yawger-Demmert Company’s 
predecessors, Victor Bishop & Co. (the pioneers in this carbon 
business in the United States) through their then resident agent in 
Brazil, Mr Frank Dennis, who sent a photograph and description of 
the stone. (This original photograph is still in the possession of The 
Yawger-Demmert Company, and is here reproduced.) The dimensions 
of the carbon were approximately 3 in. by 3 in. by 3½ in. Victor 
Bishop & Co. did not deem it expedient to buy the stone and assume 
the great risk of breaking it, so it was sent by Kahn & Co. to their 
house in Paris, where it was again offered to Victor Bishop & Co., 
and as they still refused to buy it, the carbon was sold by Kahn & Co. 
for £6,400 ($32,000) to Mr. J. K. Gulland, M. E., of 8 Victoria street, 

London, E. C., a well known dealer in carbon. Mr Gulland split the 
carbon into the required sizes for diamond drill work. (pp.7-8).

This extract provides several points of information. First, the photograph 
included by Yawger in his article is identical to that reproduced by Brazil 
(1904), Furniss (1906), Herold (2013) and Haggerty (2014), so it appears 
that the original photograph was taken by Frank Dennis of Victor Bishop 
& Co. and was still in existence at least a decade later. This is the 
photograph usually used to depict The Sergio, although when a source 
is cited for the image it is invariably attributed to Furniss (1906). When 
Moissan (1895) saw The Sergio in Paris, only two months after it was 
found, he likely had no access to the original Dennis photograph and 
therefore he procured an engraving of it, fortuitously giving us a view of 
its other side.
	 Second, Yawger indicates that because of its size, The Sergio was 
difficult to sell. It was purchased by Kahn & Co. in Brazil and hence 
made its way to their house in Paris. We find details of this in an article 
by Jacques Baszanger, head of Jacques Baszanger & Co based in Paris, 
published in 1909 in The Mining Journal. Baszanger stated:

	 I actually did sell the large carbon in question to Mr. Gulland for 
account of Messrs. C. Kahn & Co., of Paris, importers of carbon, in 
September 1895 for the sum of £6,400 – I acting at Mr C. Kahn’s 
request as a broker, and receiving my brokerage.….At the time, 
Mr. C. Kahn, who is a personal friend of mine, knew so little what 
to do with the large stone, and depended so much on my mediation 
in its disposal, that he consulted me as to the advisability of selling 
the stone to the Brazilian Government, who wanted it for the State 
museum. He telegraphed me on July 27, 1895, on the subject, and 
I beg to enclose herewith a photographic copy of that telegram [not 
printed in the article]. In the year 1895, it is true, there was practi-
cally no other dealer in carbon who would have undertaken to break 
such a risky stone but Mr. Gulland. (Baszanger, 1909a, pp.333-334).

	 Indirectly, Baszanger also explains why The Sergio was not sold 
to the Brazilian Government. Only twelve days after it was found, and 
by then in the hands of the Brazilian office of Kahn & Co., it seems 
Baszanger advised Mr. C. Kahn against that sale and then, when 
The Sergio reached Paris in September, he obtained a brokerage fee for 
himself by selling it to Mr Gulland in London. Despite careful searches, 
we have been unable to find any further information about Mr. C. Kahn, 
or Kahn & Co, to follow up on Baszanger’s statements.

The Destruction of The Sergio
Both Yawger (1907) and Baszanger (1909a), cited above, indicated 
that The Sergio was broken up by Mr. Gulland, and that is true. 
On 14 November, 1902, an article was published in the Journal of 
the Society of the Arts by an unnamed author, but the contents are 
referenced to the 1902 Consular report by Furniss. This article stated 
that, after changing hands, the 3,150 carat stone “was finally purchased 
by a Bahia city exporter for £5,080, and was shipped to Paris, where 
it was broken up into marketable pieces” (Anonymous, 1902, p.930). 
A week later, the November 21 issue of the same Journal included a let-
ter written by J. K. Gulland of London (see Note 2), in which he stated: 

	 Regarding the largest carbon ever found, it was not broken up in 
Paris, I broke it up here myself. The exact weight was 3,078 carats. 
I bought the stone on the 24th of September, 1895, for £6,464, 
broke it up in pieces suitable for use in diamond drills and resold 
the whole at ten percent profit. Had I the stone now it would be 
worth £26,163. The present price of carbons at the mines for good 
carbons of one carat and upwards is £8 10s. to £9 per carat, not £5. 
(Gulland, 1902, p.22).
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	 Evidently, Gulland’s article did not immediately settle the matter 
of when and where The Sergio was broken up, because five years 
later Yawger (1907) referred to being in possession of an affidavit 
by Gulland stating his role in breaking it up. In the October 2, 1909 
issue of The Mining Journal, an article appeared under the name of 
Jacques Baszanger which stated “in 1895 a gigantic stone of 3,078 
carats or 615 grammes, which was purchased and broken up by me 
personally into pieces of suitable size for diamond drills, a special 
machine being designed for the purpose” (Baszanger, 1909b, p.7). 
Not surprisingly, Gulland took exception to this claim, responding 
with a letter to the Editor published in the November 13, 1909, issue 
of The Mining Journal. “This statement has previously been made by 
M. Baszanger and completed refuted. M. Baszanger not only was not 
present when the carbon was broken up by me, but did not even see 
the carbon after breaking” (Gulland, 1909, p.258). Gulland referred 
to similar statements made by Baszanger in the United States and 
Canada and continued, “M. Baszanger called on me and apologised 
for the mis-statements, saying it was done without his knowledge, 
and assuring me it would not happen again” (p.258). Two weeks later, 
Baszanger’s reply appeared in the same journal:

	 [I]n the interest of truth and honesty I hasten to inform you 
that Mr Gulland’s statement that I apologised to him for the 
mis-statement that appeared in the United States and Canadian 
journals, to the effect that I bought and broke up the big carbon 
in question, is perfectly correct; and I wish to add that that 
statement was made erroneously by my New York agent, … at 
the time that big stone was sold by me as a broker, the New York 
agent was not connected with my firm, and was therefore not 
aware of the exact facts. (Baszanger, 1909a, p.333).

Baszanger also explained that this more recent publication came 
about from his London agent taking information from the old Canadian 
article in response to a request from The Mining Journal for an article 
on carbon. This may explain the conversion of 3078 carats (the weight 
when Baszanger sold The Sergio to Gulland) to 615g, because Canada 
had adopted the metric carat in 1907. He apologised again to Gulland, 
and also pointed out that “Today the Brazilian exporters look almost 
without exception to my firm for the disposal of their large carbons” 
(Baszanger, 1909a, p.334). It is worth noting that Baszanger routinely 
advertised his business on the cover page of issues of The Mining 
Journal, and Figure 3 is an image of his advertisement for his London 
Office in the 7 October, 1909 issue. It appeared in a page full of 
advertising for mining equipment, especially drills and rock-breakers.
	 We found another misconception in Yawger’s article. In his report 
for 1902 to the United States Geological Survey, Kunz (1904) referred 
to the three largest carbonados found to that date. He reproduced the 
original Dennis photographic image on one page (labelled “Largest 
Piece of Carbon Ever Found – Actual Size”), and he also cited the 
1902 US Consular report by Furniss who stated that a carbonado of 
975 carats was found in Bahia in 1894, making it the second largest 
carbonado (however this one, reputedly broken up in Paris, is not 
referred to elsewhere). The third largest carbonado was found in 1901; 
it weighed 750½ carats and was taken to the Dusseldorf Exposition 
in that year. Kunz provided several photographs of this third stone 
as it was broken up into pieces of three to four carats, the size used 
in diamond drills. Kunz was very careful to label these photographs 
as depicting the third largest carbon, however, Yawger (1907) has 
reproduced the same photographs but referred to them as the breaking 
up of the largest carbonado, The Sergio. This must be incorrect, and 
Yawger does not reference Kunz in his piece. We have found no 
photographic record of The Sergio’s destruction, nor any indication 
that there was a photographic or any other record.

Figure 3. Jacques Baszanger’s advertisement in The Mining Journal, 1909, 
87(3867) cover page (Baszanger, 1909b).

Figure 4: Image 
of The Sergio 
in an issue of 
Popular Mechanics 
(Anonymous, 1931).
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	 Stories containing such misstatements pervade the literature 
around this time; misstatements get repeated and then muddy the 
waters of what actually happened. Another example is the statement 
by Herold (2013) that “The Sergio was smashed into small pieces in 
New York City and used in drills at the Mesabi” (p.12), which is not 
only incorrect but at odds with a correct statement on the same page 
referring to its breaking up by Gulland. Herold also stated “In 1930, 
Bahia’s black diamonds were being used to bore for iron in the 
Mesabi Range” (p. 24), which may be correct, but is a date too late 
for The Sergio. Nevertheless, a 1931 article about black carbons in 
Popular Mechanics written by an anonymous author stated incorrectly 
that “A 3078-carat carbon was broken up for the diamond drills used 
to develop the Mesabi Range” (Anonymous, 1931, p.987). Of greater 
interest to us, though, was the depicted image of The Sergio in this 
publication of Popular Mechanics. It was not the Dennis photograph 
usually copied from Furniss (1906) but shows a similar aspect to the 
engraving published by Moissan (1895), as can be seen by comparing 
Figure 1b (top right) with the Popular Mechanics image in Figure 4. 
It appears to be a photograph, but not of Moissan’s engraving 
which had a hachured texture. Could it be a ‘touched-up’ copy of 
this engraving, or, more excitingly, could it be a copy of another 
photograph of the original Sergio taken by Frank Dennis? 
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He was photographing the specimen for the purpose of showing it to 
potential buyers, so he would likely have taken photographs from more 
than one angle. However, Yawger (1907) refers to only one photograph, 
and we have not found reference to any others. The lighter parts of the 
Popular Mechanics image could be reflections of light on raised parts 
of the specimen (the original photograph shows a glossy surface; see 
Figure 1a, top left) or, given their positions, they could indicate wear on 
edges of the specimen. This suggested to us that it may be a photo-
graph of a well-handled model of The Sergio. Popular Mechanics was 
published in Chicago, but models of The Sergio could well have made 
their way across the Atlantic to the US! As the image is not attributed 
to a source, we can do no more than guess!

Reminders of The Sergio: Its models
Apart from the written records synthesised above, the only tangible re-
minders of The Sergio are its models. The NHM models both came from 
J. R. Gregory & Co. in 1911, but they were likely made much earlier 
when interest in The Sergio, as the world’s largest carbon, was high. 
As far as we know, the earliest (and possibly the only) public display of 
The Sergio was in September 1895, by Moissan (1895) in Paris when 
The Sergio was in the possession of Kahn & Co. We know that Gulland 
purchased The Sergio from Kahn, via Baszanger, on 24 September, 
1895 (Gulland, 1902). The Comptes-rendus de l’Académie des Sciences 
(Proceedings of the Academy of Sciences, 1895) and the Journal Officiel 
de la République Française (Official Journal of the French Republic) both 
reported that The Sergio was shown by Henri Moissan to the Academi-
cians on 23 September, the day before its official sale to Gulland.
	 In England, Moissan’s presentation was referenced in a paragraph 
of the Pharmaceutical Journal, published in London on 28 September, 
1895 (Figure 5) and an important point mentioned is that “M. Moissan 
has made an exact mould of it” (Special Correspondent, 1895, p.270).
	 Moissan had strong connections with the French Muséum national 
d’histoire naturelle (MNHN), so we imagined that this Museum was the 
logical place to deposit any cast of The Sergio.
	 The first author (RH) contacted François Farges, the scientist 
in charge of the French national gems collection, and sought his 
assistance. Initial searches of the historic collection of the MNHN 
for a ‘carbonado’ model or “The Sergio”, did not reveal a specimen. 
Then, in a moment of inspiration, François searched for “carbon” or 
“carbone”. This search revealed specimen number 96.135, a cast 
donated by Moissan was inventoried early in 1896; the number refers 
to the 135th specimen catalogued in 1896. The cast was actually 
categorised in the collection as a “Produit Artificiel” 

Figure 5. Paragraph of “Foreign News” in the Pharmaceutical Journal, 
September 28, 1895 (Special Correspondent, 1895).

(PA, Artificial Material), whereas its accompanying historical labels 
described it as a “Moulage d’un échant[ill]on de Carbone” (translated 
into English by author FF as “Cast of a sample of carbon)” from 
“Lançoẽs - Brésil” (Lençóis, Brazil) and donated by “M. Moissan”.
	 Figure 6 shows the accompanying registration form with the informa-
tion recorded, and its content (translated by author FF) is shown below:

96.135
Carbon
M. Moissan
C.R. Sept 1895 (publication: Compte-Rendus de l’Académie des 
Sciences, Septembre 1895)
Cast of a sample of carbon weighing 630 g = 3073 carats
Found in between the Rio de Raucardo and the stream of the Brias, 
over the territory of the city of Lançoẽs [=Lençóis], prov. [province] de 
Bahia, Brazil.

	 The cast was registered by Professor Alfred Lacroix (then mineralogist 
at the MNHN) in 1896 under “Carbone”, “Moulage” or “Produit Artificiel”, 
instead of the scientific name for carbon, which is carbonado or, at the 
time, black diamond. Even more confusingly, he registered the cast like a 
natural mineral, giving detailed outcrop information (although mis-spelt) 
in Brazil. It was unusual for such a detailed geological locality to have 
been recorded in the MNHN at this time, even more so for “artificial 
materials”, when it would be more logical to record the laboratory and 
researcher of origin. Other historical casts (of rough or faceted diamonds 
or sapphires, for example) have never been inventoried as “artificial 
materials” at the MNHN, such as casts of the French Blue (Farges et al., 
2009), the Miroir of Portugal diamonds (Farges, 2014) or the Ruspoli 
and Devonshire-Branicki sapphires (Farges et al., 2015). This category is 
reserved, at the MNHN, for synthetic and artificial minerals. Interestingly 
it includes, among others, the “diamonds” synthesized by Moissan at 
this period of time (that are, in fact, moissanite syntheses; see Note 3). 
All these confusing exceptions led to the ‘disappearance’ of the cast of 
The Sergio given by Moissan.
	 Finding the cast of The Sergio was great news for us, and with 
details closely matching those from Moissan’s original article published in 
1895: surely this would be our most accurate reproduction of The Sergio! 
Figure 7 shows the Moissan model of The Sergio in the same orientation 
as the engraving in Moissan’s article published in 1895. Comparison with 
the engraving and the models held in the NHM can be made in Figures 1b 
and 1d, respectively.

Figure 6. Label for the Moissan model of The Sergio held in the MNHN. 
©François Farges, Muséum national d’histoire naturelle.
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	 An image of the Moissan model in the same orientation as the 
Furniss photograph (Figure 1a), is shown on the left of Figure 8; the 
similarity to the two NHM models can be seen by comparing the 
Figure 8 image with Figure 1c. Shown on the right of Figure 8 is a 
plastic 3D print of the Moissan model. When author FF discovered 
that the Museu do Garimpeiro of Lençois in Bahia (where the original 
Sergio was found) held only a faded photograph of The Sergio, he 
made this 3D replica and it is on its way to colleagues in Bahia to 
present to this Museum.
	 The Moissan model, MNHN 96.135, is very well made: it is a black 
colour with the surface finish creating a pseudo-adamantine lustre, 
much like the picture published in Furniss (1906). It appears that the 
model is painted firstly in a silvery paint which is then covered by a 
black layer; a material which easily rubs off to blacken the fingers on 
touching, as with the black coating on the models held in the NHM 
(Hansen et al., 2024).
	 To obtain further information about the cast, MNHN 96.135 was 
scanned at the SURFACUS facility of the MNHN using a Faro Edge 
Arm, operated with a 450nm, CDRH/IEC class 2M, blue laser beam, 
resulting in a spatial resolution of 0.03mm.
	 The model MNHN 96.135 weighs 633.6g, which is 3.6g more than 
that recorded for The Sergio on the label in Figure 6. If the model is 
assumed to be solid, then we could determine an approximate density 
by using data from the three-dimensional scanning to estimate its 
volume. The volume estimate is 227cm3, giving a density of 2.8g/cm3. 

Figure 7. The Moissan model of The Sergio 
held in the MNHN. ©François Farges, 
Muséum national d’histoire naturelle.

Figure 8. Left: the Moissan model of 
The Sergio (MNHN 96.135) oriented to 
match the Furniss (1906) photograph; 
right: image of the 3D replica sent to 
Bahia. ©François Farges, Muséum 
national d’histoire naturelle.

This is on the low side for carbonados as their density ranges 
between 2.8 and 3.5 (Haggerty, 2014). Nevertheless, these measure-
ments make the cast a good copy of The Sergio, with similar 
appearance, weight and apparent density.
	 How similar were the NHM models to the cast donated by 
Moissan? In Part One, we reported the dimensions of the NHM 
models as 88 x 82 x 62mm, but these were measured by hand with a 
ruler, a very imprecise method to measure an irregular object (Hansen 
et al., 2024). In our searches for information about the Sergio, no 
dimensions were found, apart from a rough estimate by Yawger, given 
as “approximately 3in. by 3in. by 3½in.” (1907, p.8). The photograph 
in Kunz’s (1904) report was labelled “actual size”, so we examined 
the relevant page of the book and measured the maximum width and 
height of the figure (in the same orientation as the Furniss image 
shown in Figure 1a) as 94mm and 87mm, respectively. But this is a 
two-dimensional representation and told us only that the models we 
had were in the right range.
	 We decided to compare the models directly. The NHM models 
were scanned in 3D using Creaform Go!Scan Spark; this is a handheld 
scanner which uses white light for structured light scanning. 
The resulting data was processed in VXElements v11 to create a 
‘watertight’ mesh with no holes in the shape of the exterior of the 
models. From this mesh, 3D prints were made of each model to be 
carried (by authors RH and LR) to the MNHN, to meet the third author 
(FF). Visual comparison suggested that the NHM models were similar 
in size and shape to MNHN 96.135, the Moissan model.
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	 As all three models were now digitally scanned, a more exact 
comparison could be made of their dimensions. Utilizing the software 
Meshmixer, author FF used the scan data to compare the three models 
and found them to be remarkably similar. Figure 9 shows an image of 
NHM model BM.1911,119 superimposed with MNHN 96.135. The devia-
tions are shown in red and the models are almost identical in dimensions. 
Model BM1911,119 is 96.0 x 85.3 x 64.0mm. and model MNHN 96.135 
is 94.2 x 89.2 x 66.2mm. The variations are roughly ±1mm in width and 
±2mm in height and ±4mm in depth (average difference is 2.6mm).
	 These differences are minimal, given the age of the models and the 
techniques used to make them at that time. So, in spite of many tiny local 
differences in the surface details, all three casts are consistent. This 
implies that all three must have been made from moulds of the original 
carbonado, as the probability to end up with such similar data if they 
had not is very low. We can therefore state the dimensions of original 
The Sergio with considerable certainty. To the nearest mm, they are 
96mm x 85mm x 64mm. This is a very comfortable ‘hand full’ as shown in 
Figure 10.
	 Having obtained 3D scanned data for all models, it was tempting to 
calculate the volumes and use the weight of The Sergio reported by Mois-

san (630g) to calculate its density. However, given the likely differences 
in casting methods, the irregular surface of The Sergio and the porosity 
of carbonado, scanned volumes are likely to be over-estimates because 
the porous surface cannot be perfectly copied in the mould. Further, 
even though the differences in dimensions averaged only 2.6mm, this 
translates to a significant difference in volume. Using Meshlab software, 
and rounding to the nearest cm3, the volumes for the NHM models were 
found to be 211cm3 and 208 cm3 for BM.1911,119 and BM.1985,MI9558, 
respectively, an average of 209.5cm3. The volume for MNHM96.135 
was larger at 227cm3. Thus, the density estimate based on the NHM 
models is 3.0 and for the MNHN model it is 2.8. Both are within the low 
range for the density of carbonado (Haggerty, 2014) indicating that, as 
expected, the volumes are over-estimates. 
	 The surface of the Moissan model was much more detailed than the 
surfaces of the NHM models, indicating that a slightly more accurate 
mould was used to cast the model. During our inspection, we found that 
a sound could be heard if the Moissan model was inverted, suggesting 
that it was not solid with a loose piece moving inside. Unlike the NHM 
models, where each had a small hole clearly indicating hollowness 
(described in Part One; Hansen et al., 2024), the Moissan model did not, 

Figure 9. Comparing models of The 
Sergio: NHM model BM.1911,119 
is superimposed with MNHN 
96.135 using Meshmixer software. 
© François Farges, Muséum national 
d’histoire naturelle.

Figure 10. Authors Robin Hansen 
(left), Léonie Rennie (centre) and 
François Farges (right) holding 
MNHN 96.135, the Moissan model 
of The Sergio. Photo courtesy of 
Kaylee Hansen.
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so if it was hollow, such an imperfection had been repaired. This would 
be the usual procedure if, as seems likely, a lost wax method was used 
to cast MNHM 96.135.
	 Portable XRF analyses were carried out on MNHN 96.135 using a 
Bruker Tracer 5i (2023 model) working with a 50kV-4W Rh target X-ray 
source, The 8mm spit size diameter, operating in air, is able to detect in 
these conditions, from sodium (Z=11) to uranium (Z=92). It was internally 
calibrated by Bruker with a series of either oxides or alloys and further 
tested on various minerals, especially for sodium and magnesium. The 
spectrometer automatically selects the correct calibrations according 
to the data collected for 105 seconds. Two spots were selected on the 
cast, one black-to-silvery unabraded spot on the surface coating, and an 
orange-ish spot where the black coating had abraded. Both spectra are 
similar (Figure 11).
	 By far the most abundant element is copper (75% by weight), which 
is consistent with the orange colour that appears when the silver and 
black layers are degraded. Copper is accompanied by silver (14 wt%) 
and magnesium (4 wt%). The silver content is likely overestimated 
as it is present as a thin surface layer which promotes intense X-ray 
emission, even in the orange areas where it is not completely removed. 

The Kα peak for magnesium seems tiny compared to silver and copper 
but is consistent with this element being a minor component. Magnesium 
could also originate from a surface layer of unknown origin (surface altera-
tion etc). Minor to trace amounts of aluminium and silicon (presumably 
from the mould), phosphorus, sulphur (probably related to silver chemisorp-
tion), calcium, titanium, chromium, manganese, iron, nickel, tin and 
platinum are also detected. In summary, the cast metal is predominantly 
copper, possibly alloyed with magnesium, as these materials were often 
used for industrial casting until the end of the 19th Century. The cast was 
then 'painted' with a layer of silver (to promote a pseudo-adamantine lustre 
in some areas) and graphite powder for the other, duller blackish areas.
	 Being able to compare the 3D scan data for all three models and 
view the Moissan model in person to compare with the 3D prints of the 
NHM models was invaluable. The extra detail on the surface supported 
our expectation that MNHN 96.135, the cast donated by Moissan, is 
a more accurate model. Conversely, the slightly less detailed surface, 
combined with the younger acquisition date suggest the NHM models 
are less accurate replicas. We assume that this may be because 
Gregory’s company had long sold models of diamonds, so it is very likely 
that he had reusable moulds.

Figure 11. XRF spectra from 
the black coated surface (green 
trace) and the abraded spot on 
cast MNHN 96.135 (red trace). 
©François Farges, Muséum 
national d’histoire naturelle.

Figure 12. Models of The Sergio 
carbonado and the Cullinan 
diamond held by the MNHM, 
Paris. ©François Farges, 
Muséum national d'histoire 
naturelle.
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	 Interestingly, Moissan’s cast of The Sergio was located in the same 
drawer and stored close to the cast of another significant diamond, the 
Cullinan. Discovered at the Premier mine in South Africa, on 26 January, 
1905, it was named after Thomas Cullinan, the owner of the mine. 
Weighing 621.20g, the Cullinan was the largest gem quality rough 
diamond ever found. It was cut into nine large, and almost 100 smaller 
diamonds in Amsterdam, by Asscher and Co. Figure 12 shows the two 
models, side by side, and although the difference in the reported weight 
of the actual specimens is very small, less than 9g, The Sergio model 
looks considerably larger, probably attributable to carbonado’s porosity 
creating lower specific gravity (diamond has SG = 3.52, a difference in 
volume of over 10%), and possibly, the sparkle of the Cullinan!

Another Model of The Sergio
Further investigation into the records of the MNHN revealed more 
information about The Sergio’s visit to Paris. In a 1913 report, the then 
French Consul in Brazil, M. Paul Serre (who was also an Associate of 
the MNHN), wrote “before breaking this enormous piece of carbon 
that no museum agreed to buy, we took two casts of it. One of them is 
kept in Paris and the other at the Institut historique et géographique 
in Sào-Salvador [sic]“ (Serre, 1913, p.135; translation by the authors). 
Clearly, the cast kept in Paris is the donated Moissan model, and now 
we have discovered the existence of another model made from the 
original Sergio, which was probably given to the Instituto Geográfico 
e Histórico in Bahia de Salvador (Bahia, Brazil). Excited by this new 
discovery, one author (FF) tried via several methods to communicate 
with this Institute, but unfortunately, at the time of writing, there had 
been no response. As an aside, we note from this Institution’s website 
that after “130 years of uninterrupted operation, free of charge and 
open to the community, … the institution has been facing difficulties 
in maintaining its collection…[having had its] resources cut by the 
Department of Culture [which] represent 85% of the funding for its ac-
tions.” (Instituto Geográfico e Histórico da Bahia, 2024). We sincerely 
hope the model and the collections still exist and are able to be cared 
for, and future contact is possible.
	 Additionally, Moissan’s archives at the Académie des Sciences 
in Paris were searched by one of us (FF) in July 2024, attempting to 
determine more about how the mould and the casts were made. Alas, 
the archives do not reveal how, where, or by whom, the casts were 
made or the conditions of donation in 1896, as there is no exchange 
document with Alfred Lacroix about this matter. In fact, there is only 
Moissan’s request to the MNHN to supply kilograms (!!) of diamond-
bearing “sands” (cascalho) from Brazil to dissolve in acids to obtain 
the insoluble fraction for his experiments (see Note 3). Clearly, Lacroix 
supplied these requested kilograms as the MNHN still keep a cascalho 
sample of 15 kilograms from Minas Gerais full of diamonds!
	 We were surprised to discover, just as we completed this 
manuscript, that the cast of The Sergio was not initially intended for 
donation to the MNHN. In October 1895, the Journal Officiel de la 
République Française reported that:

	 A cast will be made of it and deposited at the Muséum 
de Minéralogie; this remarkable sample, because of its great 
value, will be broken up to be used in fragments, as industry is 
particularly interested in black diamonds, which are harder than 
transparent diamonds, for drilling machines. (p.5813, translated by 
author FF).

	 By the time the cast was made, and Moissan had completed his 
study of it, instead of the Muséum de Minéralogie, the destination 
became the Muséum national d’histoire naturelle. Perhaps it was in 
the context of Lacroix’s assistance in finding material for his research 
that Moissan donated the cast to the MNHN.

Where Did Gregory’s Models Originate?
Some information comes from James R. Gregory himself. An ardent 
mineralogist, Gregory was interested in The Sergio and in December 
1895, he published an article in The Mining Journal in which he 
described The Sergio as “Probably one of the largest pieces of 
diamond ever discovered was recently exhibited at the Academy of 
Science in Paris” (Gregory, 1895, p.1536). Gregory was a member of 
the Mineralogical Society of France, so he would have visited France 
often and likely knew Moissan. His detailed description of The Sergio 
suggests that he had seen the actual specimen:

	 It had a dark, brownish black colour, slightly polished on some 
of its angular surfaces, as is usual with examples of this variety 
of diamond. On being fresh broken the colour is of an ashen grey 
or somewhat fawn colour, and very uniform in texture, very nearly 
compact, or being only very slightly cellular; some specimens have 
bright glistening specks throughout, though this was not the case 
with this piece. (p.1536)

Gregory may have seen The Sergio in Paris, but this extract implies 
that he saw the specimen when it was “fresh broken”, and that must 
have occurred in London when the specimen belonged to Gulland. 
Both Gregory and Gulland were members of the Geological Society 
and being contemporaries, doubtless knew each other. Gregory would 
know that The Sergio had been sold to Gulland; perhaps he was even 
there when Gulland broke it up. Given that his company produced 
models, we would expect Gregory to be very interested in obtaining a 
mould of it before Gulland broke it up. We cannot know the full story 
of the making of the NHM models, but the Dennis photograph of The 
Sergio taken only days after it was found, and Moissan’s engraving, 
made two months later, are so consistent with the models in the NHM 
and the MNHN, that a mould of the original Sergio must have been 
the starting point for the Gregory models. Perhaps Gregory had access 
to the mould made by Moissan, but it seems more probable to us that 
he had a mould made when The Sergio was in Gulland’s possession 
and before it was broken.
	 An interesting aside is that Gregory “specialised in gems and 
meteorites and made a superb private collection of examples of 
the latter from several hundred falls” (Cooper, 2006, p.145). In his 
description of The Sergio, Gregory (1895) noted that carbonados were 
found in only a small area of Bahia in Brazil (carbonados had yet to be 
discovered in Central African Republic) and remarked that “As to its 
mode of origin, nothing seems to be known; no speculation on that 
subject has ever appeared” (p.1536). He continued:

	 This form of diamond is one of the forms of carbon discovered 
quite recently in certain meteoric irons, where, in addition, are 
also found white crystallised diamonds, and another strange 
crystallised form of carbon, to which the name of Cliftonite was 
given by Mr L Fletcher FRS and was described by him a year or 
two ago. (p.1536).

It is likely that Gregory was one of the earliest persons to link, at least 
implicitly, carbonados with meteorites and an extraterrestrial origin.

Final Word
For lovers of minerals and gemstones, the permanent loss of The 
Sergio is a sad tale. Billions of years old, yet after barely a few months 
in human hands, The Sergio was gone forever, simply for financial 
gain. It remains the largest carbonado the world has ever seen, but 
few people in the world actually saw it! Its tale, as told through 
historical sources in the English and French languages that were often 
contradictory or incomplete, has traced what happened to The Sergio 
after it was found. Thus, the models in the NHM and the MNHN have 
not only elicited this story of its life, they have enabled us to provide, 

The Australian Gemmologist    |  July – December 2024    |    Volume 28, Number 6



317

for the first time, a remarkably accurate statement of The Sergio’s 
dimensions: 96mm x 85mm x 64mm. The models remain to remind us of 
what was, in Gregory’s words, “a remarkable diamond”.

Notes
Note 1. Henry Watson Furniss (1868-1955) was born in Brooklyn, 
New York, to well-educated African-American parents. He became 
both a doctor and a successful diplomat. In 1897, he was appointed 
United States Consul to the Brazilian state of Bahia, and in 1905, 
appointed as US Minister to Haiti until 1913. Later, he moved with 
his family to Connecticut where he established a medical practice 
(Erickson, 2022). While in Brazil, Furniss learned Portuguese and 
took a great interest in health issues, something that is evident in 
his description of the mining industry in Brazil. He wrote a number 
of Consular reports to the US, and one of these, No. 1423, dated 
20 August, 1902 is referred to extensively by many authors, including 
Kunz (1904), in writing about diamonds and carbonados in Brazil. 
Later, after leaving Brazil, he wrote an article published in Popular 
Science Monthly (Furniss, 1906) summarising the industry. Despite an 
extensive search, we have not been able to locate a copy of the 1902 
Consular report. In this 1902 report, Furniss stated that The Sergio was 
broken up in Paris and this erroneous information was widely copied. 
In his 1906 discussion of Brazilian diamonds and carbons, Furniss 
acknowledged this error, correctly stating that it was broken up in 
London, as can be seen in the quote earlier.
	 Note 2. James Ker Gulland (1835-1921) was born in Scotland and 
received practical training in Glasgow at ironworks. He then turned to 
underground mining. He set up his own self-named company in 1877 
and patented a drill design in 1878. Gulland became a successful 
consulting engineer; his diamond rock drill was supplied to many of 
the principal governments (Grace’s Guide, 2023a). He established the 
Diamond Drill Co, Boring Contractors and Diamond Drill Makers, at 
8 Victoria Street, Westminster, London, S.W. By 1914 the company 
had world-wide connections and claimed to be “the oldest firm in the 
business and the largest Importers of Black Diamonds for boring in 
the world” (Grace’s Guide, 2023b). J. K. Gulland became a Member of 
the Institution of Mechanical Engineers in 1884, and importantly for 
our story, he was a Fellow of the Geological Society and likely knew 
James R. Gregory.
	 Note 3. Henri Moissan (1852-1907) was awarded a Nobel Prize 
in Chemistry in 1906 for his work on fluorine and its compounds 
(Fechete, 2016), so one may wonder at his interest in diamonds and 
carbonados. Moissan’s strong interest in chemistry led to his invention 
of a powerful electric furnace and the discovery and synthesis of many 
chemical compounds. He was a student of Edmond Frémy (1814-1894), 
as was his colleague Auguste Verneuil (1856-1913), both of whom 
worked toward the synthesis of rubies (as well as sapphires) at the 
MNHN from the second part of the 19th Century. For them, synthesiz-
ing ‘gemstones’ was not a goal for jewellery but for industry: synthetic 
rubies made possible the manufacture of large quantities of reliable 
and accurate pocket clocks that every worker could afford (see Evans, 
2020, for a history of synthesizing rubies). Similarly, from around 
1890, Moissan continued this type of research on diamonds for their 
use in heavy industry (drilling, tunnels, etc.). To build his knowledge 
of the nature of diamonds and how they might be formed, he asked 
Professor Alfred Lacroix (1863-1948), then the scientist-in-charge of 
the mineralogy collections at the MNHN, about all types of diamonds 
encountered in nature, particularly in South Africa, Russia and Brazil. 
At that time, the MNHN collection in Paris contained very minor frag-
ments of carbonados, as well as one significant 329 carat specimen 
from Bahia (acquired in 1848 and still possessed). This could not be 
analysed without breaking it, thus Moissan had to search among Paris’ 
diamond dealers and elsewhere to obtain material for his experiments.

	 The Musée de Minéralogie (Mineralogy Museum) of the École des 
Mines de Paris (School of Mines in Paris) has a collection of historic 
fragments of the Canyon Diablo ferronickel meteorite, and Charles 
Friedel (1832-1899), scientist-in-charge of the museum at the time, 
confirmed the presence of micro-diamonds in a slice of this meteorite 
(Friedel, 1892). Moissan obtained a small piece of this meteorite and 
was able to observe, in situ, a very small boort diamond and realized 
they must have formed within metal under very high temperatures 
(Wisniak, 2002). Moissan developed a high-temperature furnace up 
to 500°C to calcinate all types of diamonds, including carbonados, to 
investigate their residual ashes for potential clues about their formation. 
(See Sella, 2013, for an image and description of the furnace.)
	 Moissan announced that diamond had been synthesized at the 
Academy of Sciences on 6 February 1893, and made a demonstration 
about this on 17 May, 1893 (Moissan, 1893). However, as Wisniak 
(2002) and Evans (2022) have explained, there has been no proof that 
the tiny crystals created by Moissan were indeed diamonds; it is more 
likely they were silicon carbide or carborundum (Sella, 2013). Aptly, the 
mineral silicon carbide has been named Moissanite. It was his pursuit 
to synthesise diamonds that made Moissan so interested in The Sergio 
when it arrived in Paris, and to have a model of it to study and later 
donate to the MNHN.
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Introduction
The mineral calcite (CaCO3) has multiple 
properties and qualities that make it a mate-
rial of significance. It has been an essential 
component in the construction of prisms used 
in a range of optical instruments, and it is 
much admired for its many crystal habits and 
for the rare, faceted gems with their display 
of complex optical phenomena.
	 In the late 17th Century, the discovery 
of rare transparent calcite crystals of optical 
quality from Iceland and its later arrival into 
Europe, promoted research into the behaviour 
and interpretation of light within minerals. 
By the late 18th Century, Iceland spar 
was well known among mineralogists and 
collectors.
	 By the early19th Century, scientific 
experimentation and instrument invention 
progressively established the means and 
methods of mineral identification based on 
optical properties.
	 Gemmology, newly launched as a branch 
of mineralogy in the early 20th Century, 
required the use of optical instruments with 
prisms that once were constructed of optical 
quality calcite for testing light polarization 
and pleochroism of gemstones.

Mineralogy
Historically, reference to calcite as a 
mineral is credited to Pliny the Elder in the 
first century CE, although its usefulness would 
have been well known. The name derives 
from Latin, calx, meaning lime, but it is also 
known by several terms including calc-spar 
and calcareous spar.
	 Calcite, one of the most common 
minerals on Earth, is the principal constituent 
of limestone and marble. It is trimorphous 
with aragonite and vaterite. All are calcium 
carbonate with the chemical formula CaCO3; 
calcite is a trigonal system mineral; aragonite 
and vaterite crystallise in the orthorhombic 
and hexagonal systems, respectively. Some 
of the important identifying and characteristic 
properties of calcite are presented in Table 1.
	 Calcite crystals exhibit a greater variety 
of forms than any other mineral. Most com-
mon are scalenohedrons and rhombohedrons, 
and well-developed euhedral crystals of 
all forms that display a high transparency 
are aesthetically attractive and collectable 
(Figure 1a, b, and c).

Table 1. Properties and Occurrence of Calcite (from Calcite CaCO3, 2005)

Chemistry CaCO3

Lustre vitreous; pearly on cleavage

Crystal system rhombohedral

Crystal forms and 
habit

well-formed crystals are common, especially rhombohedrons and 
scalenohedrons (dog tooth habit); thin to thick tabular to long prismatic; 
fibrous habits; concretionary, other granular masses

Hardness (Mohs) 3; directional differences

Tenacity brittle

Twinning commonly twinned within crystals and observed easily under crossed 
polarized lighting; contact twins displaying ‘fishtail’ and many divergent 
crystal habits

Colour commonly colourless in transmitted light; ‘water white’, white, grey, pink, 
brown, yellow, green, blue; many other colours from included minerals

Cleavage easy and perfect; rhombohedral

Diaphaneity transparent to opaque

RI ω-ray 1.658; ε-ray 1.486

Dispersion ω-ray 0.024; ε-ray 0.012

Optic figure Uniaxial negative; may appear biaxial

SG 2.71

Fluorescence commonly fluorescent under both LW and SWUV with variable responses. 
LWUV red, orange, pink, especially manganese-rich calcite 

Triboluminescence light can be sparked by friction e.g. by scratching

Acid reaction effervesces vigorously in cold dilute hydrochloric acid

Polymorphs trimorphous with aragonite (orthorhombic) and vaterite (metastable 
hexagonal)

Varieties cobalti-calcite (cut as cabochons)

Occurrences widespread; chief component of limestones, marbles and many rock 
types; also in massive forms in caves as stalactites, travertines; also 
a bio-mineral together with aragonite and found in many materials, 
such as, shells, corals and pearl nacre

Chemical groups forms a series with magnesite (Mg), siderite (Fe), smithsonite (Zn), and 
rhodochrosite (Mn)

Inclusions of 
calcite in gems 

commonly in ruby and emerald 
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Figure 1(a). Pyramidal doubly-terminated scalenohedral “dog tooth” habit 
calcite crystal group displaying stepped growth. Size: 60 x 30 x 30mm. 
Hunan Province China. Photo courtesy of Craig Bosel.

Figure 1(b). Twinned tabular prismatic calcite crystals on matrix, with faces 
markedly growth striated. Size: 140 x 105 x 55mm. Hunan Province China.  
Photo courtesy of Craig Bosel.

Figure 1(c). Stellate habit bladed calcite crystals on a celadonite matrix.  
Size: 82 x 50 x 47mm. Irai Rio Grande so Sul, Brazil. Photo courtesy of Craig Bosel.

Figure 2. Petrographic section of Carrara marble from the Apennine Mountains, 
Italy. Note the well-formed equigranular calcite crystals displaying high 
birefringence and twinning lamellae. Crossed polarized view FOV: 2mm. 
Photo courtesy of the author.

Figure 3. Polished section of a fallen stalactite, displaying layers of contorted 
sinuous growth patterns composed of microscopic calcite precipitated from 
calcareous waters over long periods of time. Gibraltar. Size: 30cm across. 
Photo courtesy of the author.
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Figure 4. An open cavity in basalt lined with coarse calcite crystal from Helgustadir 
quarry, Iceland. Size: approximately 40cm width. Reykjavik, Volcano House, information 
and visitors centre, Iceland. Photo courtesy of the author.

Figure 5. Fracture-filling of coarse sub-radiating calcite crystals in basalt from 
Helgustadir quarry, Iceland. Size: approximately 16cm height. Reykjavik, Volcano 
House information and visitors centre, Iceland. Photo courtesy of the author.

Figure 6. Hillside and pathway to the Helgustadir quarry which is now a National Park. 
Eskifjord southeast Iceland. Photo courtesy of Bruce Groenewald.

Iceland (Figure 6). Calcite was quarried from this site from the 
mid-17th Century with most exploitation occurring between 1850 and 
1925. The discovery was made sometime in the mid-17th Century, 
with 1668 as the first documented date when optical quality calcite 
arrived in Denmark (Kristjánsson, 2012).
	 The calcite crystals formed within basalt lava flows around 11 
million years ago. Hydrothermal alteration of the basalts in the area 
resulted in their alteration to a dark green rock rich in chlorite and 
calcite (Walker, 1958). Magmatic fluids caused dissolution of the 
original minerals and redistribution at lower temperatures into the 
various cracks, vesicles and cavities of the altered host lavas as 
a new generation of secondary minerals. Commonly formed with 
calcite are other minerals including quartz, various silica materials, 
and zeolite group minerals, stilbite and heulandite (Deer et al., 1972).
	 The dimensions of the quarry were described (Russell, 2008) 
circa 1880 as approximately 22m x 11m. Observations of the 
floor and sides of the cavern described the calc-spar as occurring 
in numerous interlocking veins in all directions and of irregular 
length and width, with the veins opening and pinching out abruptly 
throughout the basalt. Only a small proportion of the mined calcite 
was found to be suitable for optical purposes. Most crystals lacked 
transparency with incipient fractures along cleavage directions 
showing iridescence. These were known to Icelander workers as 
light stones, litsteinar or silfurberg (silvery rock) (Kristjánsson, 2012). 
Other inclusions in the calcite comprised clay material and tube-like 
cavities, some infilled with fluid and moveable gas bubbles.

Quarrying History from Late 17th Century Until 1925
The original site where a quarry was established is known as the old 
quarry (Figure 7a). Although not in continuous operation, the quarry 
supplied calcite for the building industry and optical quality crystals 
for instrument components over more than two and a half centuries. 
	 Iceland united with Denmark in 1380, and by the early 17th 
Century was one of the established trading posts of the Danish 
trading monopoly. Stora-Breidavik, in the Reydarfjordur (the largest 
fiord along the southeast coast), was only 2km from the quarry site at 
Helgustadir. It is likely that calcite was first brought to Copenhagen 
with other commercial commodities via this trading post.

Geological Sources
As well as its ubiquitous occurrence in many rocks (Figure 2), calcite 
occurs in fine granular massive form including stalactites, stalagmites 
and travertines (Figure 3). Fractures, cavities and vesicles (gas-formed 
cavities) found in many rock types, but especially basalts, are commonly 
infilled with calcite and other secondary minerals such as zeolites, 
quartz group minerals and other siliceous materials (Figures 4 and 5).

Geology of Icelandic Calcite
Although calcite, as transparent crystals, occurs in many countries, it 
was the crystals and cleaved crystal fragments that were quarried from 
the Helgustadir mine in Iceland that have become the reference mineral 
in the development of crystal physics and crystallography. Iceland spar 
crystals are also generally specially labelled as such in mineralogical 
museum collections.
	 The story of the Icelandic calcite is one of serendipity. Originally, 
calcite fragments were first noticed weathered from the exposed source 
by a stream. The source was found outcropping at 90-100m above sea 
level on the hillside slopes of Helgustadir farm in Eskifjord, southeastern 
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	 The history of the first calcite quarry in Iceland, from its discovery 
until its closure in 1975, is well documented (Kristjánsson, 2010), 
and the following quote summarises its importance to geoscience 
(Kristjánsson, 2002).

“… it should be evident that few if any other individual geological 
sites have exerted a comparable influence on the overall advance 
of knowledge in the physical sciences. However, geoscientists 
should not forget that sometimes these steps might not have 
been achieved without contributions from the Earth itself, even 
from what is literally a “hole in the ground” in a remote region.” 
(p.425).

Until the mid-19th Century the calcite crystals were transported 
to Europe by agents using freight carriers and fishing boats that 
called at trading posts, but travellers also included foreign scientists 
who visited the quarry site and collected calcite. For these reasons 
production from the mine are only estimates. One expedition from 
Europe in the 1830’s claimed to have taken 30-40 tons of crystals, 
whilst other sources claimed that local merchants recovered 50 tons in 
the period 1855–1860 and 280 tons in 1863–1872 (Kristjánsson, 2002). 
Only a small proportion of these amounts were of optical quality, with 
a stockpile of crystals built up by one operator satisfying the require-
ments of scientific and educational consumers into the early1880s.
	 Between 1921 to 1925 government supported prospecting resulted 
in a number of tunnels excavated into the hillside about 80m below 
the original old mine and connected to it from which (Figure 7b) several 
tons of calcite were excavated for export. Operations then stopped as 
supplies of calcite were being imported into Europe from South Africa 
(Kristjánsson, 2012).
	 In 1975, the quarry site and its surrounding area were declared 
a protected area and listed as a National Monument. It is prohibited 
to collect minerals and disturb the old machinery and workings 
(Figures 8 and 9). A few other calcite sites were also discovered; 
a much less accessible location south of Helgustadir at Hoffell, 
discovered in 1910, also delivered minor quantities of Iceland spar 
between 1911 and 1939. Very little material of optical quality was 
reported from both the old quarry and the site at Hoffell after 1925 
(Kristjánsson, 2012).

Figure 7(a), left. Present day site of the old calcite mine with basalt exposed 
above the old quarry site; (b), right. Present day site of the 1920 tunnel excavated 
below the old quarry site. This is a national park with no mineral collecting 
permitted. Photo courtesy of Bruce Groenewald.

Figure 8. Information board at the Helgustadir calcite 
quarry site which describes the history of the deposit. 
Photo courtesy of Bruce Groenewald.

Figure 9. Large calcite specimen from the Helgustadir quarry displayed at the 
Natural History Museum, London. The specimen was acquired in 1876; weight 
recorded as 4½ cwt (230kg) and size 60cm. Catalogue reference BM. 49516. 
Photo courtesy of Robin Hansen.
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Research
Following its discovery, Iceland spar featured in research by many 
scientists investigating the behaviour of light in transparent minerals.
Copenhagen, as the first port to receive export goods from Iceland, 
provided Danish scientists with the earliest opportunity to study the 
properties of transparent quality calcite. In 1669, Danish physicist 
Erasmus Bartholin (1625–1698) (Encyclopædia Britannica, 2024) 
published an accurate description of his observations using calcite. 
He noted that images seen through “Icelandic feldspar” (calcite) were 
doubled and that, when the crystal was rotated, one image remained 
stationary while the other rotated with the crystal. Perceiving that light 
passing through calcite was split into two rays, he called the stationary 
image the “ordinary beam” and the moving image the “extraordinary 
beam.”(Kristjánsson, 2012; Figures 10 and 11). Since the physical 
nature of light was poorly understood at the time, Bartholin was unable 
to explain the cause and it was only after Thomas Young (1773–1829) 
proposed the wave theory of light, that an explanation was possible.

	 French mineralogist René Just Haüy, (1743–1822) demonstrated 
that larger crystals of various shapes of calcite can be cleaved into 
progressively smaller rhombs, down to grains of minute dimensions 
which he termed “molécules intégrantes” (Wood, 1977; Figure 12). 
In 1784, Haüy proposed that the regular external form of a crystal 
is the consequence of the inner regularities of arrangement. His 
observations formed the concept of the repeating units that make up a 
crystal. It is also reported that Haüy had initially broken the calcite by 
accident (Kristjánsson, 2010).

Nicol Prisms
From the early 19th Century, the main application of Iceland spar 
was in composite polarizing prisms. Scottish scientist William 
Nicol (1777–1851) (Scottish Geology Trust, n.d.) is credited with the 
development of specially constructed calcite prisms (Nicol, 1829) 
and for many subsequent improved versions. Nicol was lecturer in 
Natural Philosophy (as science was then called) in Edinburgh and in 
1829 published a report describing his “Nicol’s prism” that utilises 
the double refraction of Iceland spar to produce plane polarized light 
(Nicol, 1829; Nicol, 1839).
	 Until 1829, polarized light had been produced by plates of dichroic 
materials (mainly tourmaline) which preferentially absorbed light 
vibrating in one direction in the crystal. Nicol divided a rhombohedral 
cleaved crystal of Iceland spar along its shorter diagonal then 
reattached the resulting portions using resin. In this way he developed 
a method of producing singularly polarized light by eliminating one 
of the polarized rays (the ordinary ray) by total internal reflection at 
the inclined interface between the crystal and the resin, a material 
with a lower refractive index (RI. 1.533) than the ω-ray of the calcite 
(Figure 13). These “Nicol prisms” were widely known by 1840, and 
many modifications of Nicol’s original design were introduced in the 
following decades.
	 The Nicol prism and other constructions of prisms made from 
optical quality calcite were used in polarized light microscopes, 
termed petrological microscopes, until being substituted by artificially 
made PolaroidTM polarizers in the mid-20th Century.
	

Figure 11(a). Images of a paper label demonstrating strong double refraction 
when viewed through a rhomb-shaped calcite crystal. Private collection.  
Photo courtesy of Craig Bosel.

Figure 10. Rhombohedral habit of calcite displaying characteristic forms and 
stepped terraces of cleavage layers. Size: 110 x 85 x 75mm. Helgustadir, 
Eskifjord, Iceland. Private collection. Photo courtesy of Craig Bosel.

Figure 11(b). Facets and an ink line appear as double images 
when viewed through the table of a faceted calcite. Size: 5.19ct. 
Photo courtesy of Peter Groenenboom.

The Australian Gemmologist    |  July – December 2024    |    Volume 28, Number 6

https://www.britannica.com/science/crystal
https://www.britannica.com/dictionary/stationary
https://www.britannica.com/science/calcite
https://en.wikipedia.org/wiki/Thomas_Young_(scientist)


325

	 Many instruments used in industry required calcite prisms and these 
included polarimeters, photometers and, in the early 20th Century, X-ray 
diffractometers. The demand for optical-quality Iceland spar surprisingly 
peaked during World War II (1939–1945) as it was required in the form of 
thin plates used in optical ring gun sights (Cairncross, 2022; Wood, 1977). 
Calcite crystals continue to be used in certain types of dichroscopes.
	 Another important development for geoscience made by Nicol was 
the production of microscope thin sections (Falcon-Lang, 2012) which 
are used by petrologists to study and identify rock minerals by their 
optical properties. He developed the technique firstly using material 
from a fossil tree from the Carboniferous age that had been discovered 
near Edinburgh around 1828. In collaboration with an Edinburgh lapidary, 
George Sanderson, Nicol experimented with samples to make the first 
translucent thin sections by fixing ground slices of the fossil wood onto 
glass plates using the resin Canada balsam (Falcon-Lang, 2012). This 
resin was still in common use for this purpose in the late 20th Century. 
Thin sections, whether prepared manually or by mechanised methods, 
continue to be used for petrological and petrographic studies.

Figure 12. Renowned French scientist René Just Haüy (1743–1822) 
pictured measuring a crystal which probably represents Iceland spar. 
Haüy’s interest in the subject was initially aroused when he found 
that calcite crystals of various shapes could be cleaved to reveal the 
“molécules intégrantes”. Image courtesy of Wikipedia (2024a).

Figure 13. Drawing of a calcite rhomb showing the construction of a 
Nicol prism.

Application of Nicol Prisms
By the early to mid-19th Century many instruments were manu-
factured using Iceland spar prism components for applications in 
industry and scientific study. Integral to the construction of the 
petrological microscope and allowing mineralogical examination are 
two prisms: the polarizer and the analyser. These prisms restrict light 
vibration to one plane of the direction of travel. This is known as 
plane polarized light. The polarizer is situated within the condenser 
system below the rotatable stage where the specimen microscope 
slide is mounted and examined, and the analyser is generally located 
within the body tube of the microscope above the stage. Both prism 
systems may be rotatable; ‘crossed Nicols’ describes the situation 
when the analyser prism is oriented at right angles to the polarizer. 
Throughout the 19th and early 20th to mid-20th Centuries the polar-
izer and analyser prisms were constructed of transparent, untwinned 
calcite crystals. An antique petrological microscope equipped with 
Nicol prisms is illustrated in Figure 14 and remains in working order 
125 years after its construction.
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Calcite as a Gemstone
Calcite is a rarity as a gemstone. Its properties make fashioning 
difficult, requiring an expert lapidary. Transparent calcite has been 
faceted for exhibition and as a challenge (Figure 15). Discussion of the 
complexities of this type of cutting, taking account of the orientation 
of twin planes, the cleavage directions, strong birefringence and 
low hardness (Mohs 3) is described by Hurlbut and Francis (1984) in 
the process of faceting  a large calcite gemstone. Faceted calcite 
may display a multitude of coloured images which change with the 
direction of viewing as a result of the high dispersion and birefringence, 
compounded by the large number of multiple facet images caused by 
the twinning. 
	 Calcite, as a massive fine-grained material does have many orna-
mental uses: as facing stone (dimension stone), marble for sculpture 
and objets d’art, and many other possibilities considering the colourful 
and textural varieties that are available.

Conclusions
“Calcite is in a scientific context the most important mineral spe-
cies…the history of calcite is the history of mineralogy” attributed 
to Gustav Tcshermak (Austrian mineralogist)
(Wikipedia, 2024b)

The quote provides an apt summary of the important legacy that 
the discovery of transparent crystals of calcite has contributed to 
geoscience. Gemmology and the instruments used to determine optical 
properties of gemstones developed from those used for mineralogy. 
Although increasingly advanced technical instrumentation is used for 
mineral identification, the fundamentals by optical means remain those 
that were developed centuries ago.

Figure 15. Exceptional faceted calcite gemstone at the Geological Museum, 
Madrid, Spain. Photo courtesy of the author.

Figure 14. Antique petrological 
microscope, circa 1900, by Swift and 
Company, London. The microscope 
is fitted with two Nicol prism 
polarizers, one, the polarizer, is 
housed below and the other, the 
analyser, is positioned in a flip-over 
mount above the eyepiece (arrowed). 
Photos courtesy of the author. 
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True Identity – a Colourless Conundrum
Chris Holdsworth DipDT FGAA FGA

Recently, a piece of jewellery came across 
my desk for valuation. Although unstamped, 
it is a high carat yellow gold (as revealed by 
acid tests), collier-style neck chain with four 
colourless round gemstones bezel set at the 
front (Figure 1).

Testing Process
To identify colourless gemstones, I first screen 
with a Dr Watson. This is a box-like device 
that detects synthetic diamond using pulses 
of LWUV and SWUV radiation. It can test 
multi-stone pieces of jewellery at once with 
results recorded, via your phone’s camera, into 
the manufacturer’s proprietary app. A synthetic 
diamond, identified with almost 100% certainty, 
is coloured red on a composite image. This test 
does not identify diamond imitants (simulants) 
or composite stones.

Figure 1. The gold necklace with four colourless gemstones that was presented for valuation. Figure 2. The four colourless stones showing medium 
to strong blue fluorescence under LWUV, typical of 
natural diamonds.

	 Another device, the Gemlogis, is a 
handheld probe that has two distinct nodes: a 
traditional thermal probe followed by a second 
probe that uses UV reactions to identify gem 
materials. To use this device, you first test the 
stone’s table or pavilion with the thermal probe 
to separate colourless gemstones into diamond 
and/or moissanite, or an imitant such as cubic 
zirconia. The second test uses UV to identify 
whether the stone is moissanite, or reconfirm 
synthetic or earth-mined diamond. Finally, 
visual examination with a 10x loupe confirms 
the identity of the gem material as moissanite, 
diamond or a simulant.

The Stones
Of the four colourless gemstones, the two 
smaller stones (2.5mm) were identified as 
natural diamonds. They reacted positively to 
the diamond thermal probe and gave medium 

to strong blue fluorescence under LWUV (as 
did the larger stones; Figure 2). Under 10x 
magnification, they showed sharp facet edges 
with no abrasion, had diamond-looking inclu-
sions (carbon spots and feathers), and passed 
tests using Gemlogis and Dr Watson devices.
	 The two larger gemstones (approximately 
4mm) had a milky appearance which was 
apparent with the naked eye (see Figure 1). 
This effect was more than you would generally 
observe and was not due to the medium-strong 
LWUV fluorescence. Interestingly, when 
observed under LWUV, the diamonds appeared 
to have a patchiness along the facet edges 
(Figure 2). The SWUV reaction was faint or 
inert. The test results under LWUV, Dr Watson 
and Gemlogis showed the gemstones to be 
natural diamond. But when viewed under a 
10x loupe, then under the microscope, things 
started to get weird.
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Figure 3. One of the larger 
diamonds showing milkiness, pits 
with black inclusions, and rounded 
and abraded facet edges.

Figure 4. Higher magnification of the 
diamond shown in Figure 3. The two 
directions of banding (blue arrows), 
arrow head inclusions (green arrow) 
and the rectangular patch (red 
arrrow) are indicated.

	 The milkiness originated partly from within 
the gemstone, and partly from the surface. 
Both larger gemstones showed a patchy, 
frosted effect like they had been sputter-
coated. They also had abraded and rounded 
facet edges that were not well aligned. Added 
to that were some strange surface-reaching 
pits with heavy black inclusions at the bottom 
(Figure 3). Examination under the microscope 
showed that the milky effect was partially 
banded in two directions at 90° (Figure 4, blue 
arrows), and there was a series of triangular 
arrowhead inclusions that were aligned at 45° 
to the banding (two of their edges are parallel 
to the banding; Figure 4, green arrow). There 
were also some rectangular patches in the 
milkiness (Figure 4, red arrow). There was no 
evidence of double refraction of the pavilion 
facet edges or culet from any angle, thus ruling 

out moissanite or another doubly refract-
ing material.
	 I repeated the thermal test and UV test 
combination on the crown and pavilion with 
the Gemlogis. Each time, results showed the 
stone to be earth-mined diamond.
	 So, with this information I was left trying 
to work out what I was looking at. Positive 
thermal tests and LWUV fluorescence 
indicate natural diamond, but the inclusions 
and surface features were not consistent 
with any natural diamond I have seen.
	 My best guess is that the gemstones are 
not diamonds but perhaps diamond-coated 
CZ, which I have heard of occurring in the 
industry. However, CZ often fluoresces 
yellow, stronger under SWUV and is inert 
or gives faint fluorescence under LWUV. 
CVD-created diamonds, and CVD-coating, 

also usually fluoresce yellow. It is possible that 
a fine coating of CVD may not create sufficient 
fluorescence for the detectors to identify.
	 I open the discussion to readers of The 
Australian Gemmologist. Can you help with 
this conundrum? Does anyone know what 
these gem materials are?

The Valuation
And the valuation? I valued the necklace and 
priced the unknown larger stones at a nominal 
value of $50 because I was satisfied they were 
not diamonds, and, in the slim event that they 
were diamonds, they were very poor quality 
and not worth much more than $50. The origin 
of the necklace is unknown and merely adds to 
the mystery.

All photos courtesy of the author.
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Is it Copal or Amber?
Eleanor Sanders BSc, Dip Ed, FGAA, Dip DT and Susan Stocklmayer BSc (Hons), FGS, FGA

Figure 1. Copal specimen with eye 
visible inclusions. The position of 
the ant is arrowed.

Figure 2. Strong chalky blue-white 
fluorescence under LWUV.

A yellow-orange transparent resin specimen 
measuring 61 x 26 x 20mm and weighing 25.6g 
was purchased at a gem and mineral show in 
Perth, Western Australia. No geographic location 
information was given.
	 Back in the lab at Gemmology House, the 
usual gemmological tests for amber and copal 
determinations were applied and the results 
showed that:
•	 the specimen contains two insects, various 

eye-visible bubble-like inclusions, and has a 
lightly crazed surface (Figure 1);

•	 it floats in a salt solution and, by 
hydrostatic method testing, has an SG of 
1.063;

•	 under long wave ultraviolet (LWUV) 
light it reacts with a bright chalky blue 
fluorescence (Figure 2);

•	 under short wave ultraviolet (SWUV) light 
it is a dull brownish-green;

•	 the surface becomes sticky when a small 
drop of acetone is applied (Figure 3);

•	 when touched with a hot needle, there is 
an immediate wisp of smoke (Figure 4a) 
and the needle pulls up a fine hair-like 
strand of resin (Figure 4b).

These results indicate the specimen was copal 
rather than amber. 

(Note: the last two destructive tests were 
carried out with the permission of the owner.) 
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Figure 3. Sticky spot (arrowed) caused by the application of acetone. 
Note also the surface crazing.

Figure 4a. Puff of smoke produced with the hot needle test.

Figure 4b. Fine thread of resin pulled by a hot needle.
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	 Under the microscope numerous spherical droplets, 
mostly with brown-orange coloured surfaces, were observed 
to occur in trains of single droplets and also in groups within 
larger vacuoles of various shapes. The authors have not, as 
yet, matched these inclusions with any described or depicted 
in the literature (Figures 5, 6 and 7). One insect inclusion was 
complete (Figure 8) and identified at the Boola Bardip WA 
Museum as an extant spinose ant of the genus Pheidole, likely 
to have originated in southeast Asian or Pacific regions. Also 
included is a leg and partial body of an Orthopteran insect 
(crickets and katydids; Figure 9). 
	 Identification of types of copal requires complex organic 
chemical analysis and use of infra-red spectroscopy to identify 
the source tree (Brown and Kelly, 1987).
	 Tay et al. (1998) used Raman spectroscopy to characterise 
various ambers, ambroid, copals and plastic imitations. 
They found that amber showed prominent bands at 1640cm-1 
and 1440cm-1, with 1440cm-1 being the stronger. However, 
in Madagascan copal these two bands are almost equal and 
there are additional distinct bands at 742cm-1 and 695cm-1.
	 In an effort to ascertain the source of the copal, the 
specimen was sent to Tay Thye Sun, at the Far East Gem Lab 
in Singapore for FTIR spectroscopy and was confirmed as copal 
with strong peaks around 888cm-1. The test specimen was also 
compared with copal from Madagascar with Raman results 
indicating that the copal specimen, the subject of this investiga-
tion, was not from that source (Tay, pers. comm., 2024).
	 Copal is a semi-fossilized and relatively young resin 
derived from a variety of plants, many still in existence, 
and is transformed into amber by polymerisation indicated 
by the intensity of the 1640cm-1 and 1440cm-1 bands. There 
is a continuum between the original resin exuded by the 
tree, to then forming copal and eventually amber, as over 
time and burial, cross linkages occur between the chains of 
organic molecules.
	 There are many commercially available sources of copal 
worldwide, such as those from Africa including Zanzibar, 
Malagasy Republic, Zaire and Sierra Leone; from Asia in the 
Philippines, Indonesia, and Borneo; from South America in 
Colombia and Brazil; and from New Zealand.
	 The name copal is a word of Spanish origin from the 
Mexican ‘copalli’ meaning incense and it has been used 
as such from ancient times (i.e. frankincense and myrrh of 
biblical note). In the 19th Century to today, an important 
commercial use of copal resin is in the manufacture of varnish 
products. From the early 20th Century it has been used as an 
amber imitation.
	 Comparison with other copal materials of known location 
may shed light on the geographic source of the purchased 
specimen. At the moment, we can probably rule out the 
Americas (based on the ant) and Madagascar (based on the 
spectroscopy). Perhaps it has come from southeast Asia? Our 
colleagues in Singapore are interested in carrying out further 
research to compare copal from different geographic locations 
using Raman and FTIR spectroscopy, and we hope to provide 
further information in a future issue of The Australian Gem-
mologist, which will assist in confirming copal identification 
and the geographic source.

Figure 5. Clear droplets and variously shaped orange-brown groups of droplets 
within vacuoles, beneath the crazed surface. Field of view: 7mm.

Figure 7. Lines of droplets indicating a flow structure. Field of view: 9mm.

Figure 6. Close up of leaf-shaped group of droplets, measuring 3mm 
including the ‘tail’.
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Figure 8. Ant with spiny thorax, genus Pheidole. Measured size: 2mm. Figure 9. Leg(s) and part body of katydid or cricket. Measured leg: 3.5mm. 
Photo courtesy of Tay Thye Sun.
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From the Archives
These articles, first published in The Australian Gemmologist, Volume 
17(4), November, 1989, pp.137-141, are republished here as a result of 
both strategy and coincidence.
	 To acknowledge the recent passing of Alan Hodgkinson, this short 
article (pp.137-138) relates to his pioneering work on the art and 
science of visual optics, in this case to separate colourless gemstones 
with a high refractive index. Hodgkinson’s seminal research ties in with 

the From the Archives article by Trevor Linton republished in the June 
2024 issue of The Australian Gemmologist.
	 The other article and commentary, through the vagaries of typeset-
ting, provide interesting yet topical historical references.
	 The cover of the current issue of the journal is a photomicrograph 
taken under crossed polars which shows equigranular calcite crys-
tals displaying high birefringence and twinning lamellae. 
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The Archive images here of various gems, by John Koivula (pp.139-141), 
show a range of internal and external features including crystals, growth 
characteristics and fractures, and are still impressive 35 years after 
they were first published. Koivula continues to follow his passions in 
the world of inclusions which define his revolutionary contributions to 
gemmology. These photomicrographs were originally published in honour 
of Jack Snow, another influential gemmologist of the time.

	 The brief Editorial Appreciation by Bill Hicks (p.139) is also in honour 
of Jack Snow. Then Editor of The Australian Gemmologist, Hicks touches 
on a still-used policy – the backing up of articles. While the methods to 
do so may have changed, the principle is still very much the foundation 
of editing.
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This Archive article, published in The Australian Gemmologist, Volume 
6(41), November, 1964, pp.7-8, was chosen as it is one of the first articles 
published in the journal that described a variety of Australian opal and 
its treatment. One of the authors. (P. J. Darragh) went on to elucidate the 
structure of opal and thus the origin of the play of colour (The Australian 
Gemmologist, Volume 7(46), 1965, pp.9-12).

	 The new GAA online opal course, to be launched next year (see 
advertisement p.319), will provide a means to learn in detail about all 
aspects of opal from Australia and around the world.
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Broken Bangle 
The Blunder-Besmirched 
History of Jade Nomenclature
By Liu Shang-i (‘Edward’), Richard W. 
Hughes, Zhou Zhengyu (‘Adam’) and 
Kaylan Khourie 

The alliterative title of this new book – Broken 
Bangle │| The Blunder-Besmirched History of Jade 
Nomenclature – is at once intriguing and tantaliz-
ing. The premise is immediately apparent and gives 
insight into the authors’ views of the history of 
naming jade. Unexpected comments and opinions 
appear regularly, evolving from the authors’ 
impressive experience which covers geological 
research, gemmology1, gem testing, and teaching. 
The informative text is enlivened with fluent 
language like “Our research uncovered a previously 
unfathomed labyrinth of linguistic illogic...”, typical 
of Richard Hughes’ mercurial style.

Hughes’ well-known doctrine is to put the ‘GEM’ 
in ‘Gemology’; in his view, gemstones are more 
than their science, and greater than the sum of 
the parts. Their identity comprises the underlying 
core that is a mineral, emboldened by those 
who mine, shape, trade and covet them. The 
primary motivation behind this new publication 
can be summarised thus: to encourage the wider 
gemmological community to adopt the term fei cui 
in place of ‘jadeite’ (pyroxene jade), in deference 
to its long cultural history and the complexity of its 
constituent minerals. Even in the context of modern 
mineralogy, at the heart of this reasoning is the 
now-available use of AI technology to translate 
around 10,000 years of Chinese history. This his-
tory, previously unavailable to those outside what 
the authors call the “Middle Kingdom”, provides a 
longevity of terminology and honours the respect 
given to this gem material hitherto unappreciated.

The style of the opening page, "The year was 
1943.” (p.15), set atop a smoky image rich with 

symbolism and perspective, is like the opening 
credit of a Hollywood movie. The choice of 
theatrical style is anything but random, and 
perfectly introduces the tale of unpredictable 
twists and turns to come. Chapter titles are 
inventive and literary devices are used creatively: 
rhyming words (Misty History); repurposing 
proper nouns as verbs (Columbused); galvanising 
uncommon terms (Overture, Coda, Athenaeum); 
and artful new words (Jadeologist) enhance the 
dramatic effect.

All of this reflects the unique place held by jade 
in the authors’ minds and hearts as well as the 
intricate history of this gem. Beautiful photo-
graphs of stunning carved pieces, reminiscent 
of cinematic visuals, are dispersed throughout 
the book. Images have been as carefully chosen 
as the text to show sculptural works that 
embody the ethereal nature and strength of this 
revered material.

As is to be expected from books that include 
Hughes’ authorship, the book is well-researched. 
It articulates a deep understanding of ‘jade’ 
including the conflicting names given to 
this material that traverse Chinese values, 
western mineralogy and historical ‘discoveries’. 
A relatively modest book in terms of size (120 
pages compared with Hughes’ book, Jade: a 
gemologist’s guide (2022), which is a substantial 
533 pages; see book review in The Australian 
Gemmologist, Volume 28(1), 2022, p.110), it 
is, nevertheless, sufficient for the purpose of 
educating the reader on this single topic.

There is a simultaneous weaving together 
and unravelling of the history, mineralogy, fact 
and fable of this capricious gem. The reader 
gets a clear sense that the nomenclature was 
unsystematically formulated based on empirical 
observations and perspectives, in isolation, 
outside of previous cultural connection or effort. 
To assist the reader, a useful summary of the 
timeline of jade nomenclature is given towards 
the end of the book.

Amongst the considerable amount of information 
that belies the book’s size, the authors draw 
an interesting parallel between fei cui, lapis 
lazuli and other gem rocks in which the relative 
proportions of the different mineral components 
vary between samples. Many pages are given 
to the dilemmas of quantifying, analysing and 
then describing fei cui; in this setting, a modern, 
reductionist scientific approach is not sufficient 
and only serves to make mineral classification 
irrelevant due to the complex intergrowth of 
the individual minerals: jadeite, omphacite, and 
kosmochlor.

The authors challenge our long-held beliefs 
and ask us to re-examine the status quo. 

They are persuasive in their summary of the 
need to change the name of ‘jade’ to fei cui 2 as 
a reflection of new knowledge, the erasure of 
past mistakes, and the honouring of the depth 
and breadth of its cultural significance. They 
acknowledge that there are those who will be 
reluctant to see a name change as a necessity, 
but the nay-sayers are countered and picked off 
one-by-one.

In his book Jade: a gemologist’s guide, Hughes 
describes the “sonorous sound of jade” (p.303) 
when it is struck. This represents the best form 
of jadeites which are transparent, in colours of 
green and lavender, and cherished when in the 
form of delicate bangles. It is easy to surmise that 
the Broken Bangle of the title here is a reference 
to the fragile, precious and broken state of the 
naming of this gem material. Indeed, the analogy 
is validated towards the end of this new book:

While a broken bangle can never be made 
whole, if we craft our definitions with careful 
consideration of science, history and culture, 
they should be durable. Hopefully as durable 
as jade.” (p.96).

The authors’ love of history, knowledge, 
gemstones and cultures is clear. It is no mean 
feat to write a book like this, to distil but not to 
dismiss the convolutions and complexities of 
naming rites, then emerge triumphant from the 
lexicographic mire.

This review started with access to the PDF 
version and finished with access to the hard copy. 
The value of jade and the narrative of this book 
are reflected in the quality of the physical publica-
tion – the book’s cover is textural, the vertical 
positioning of the title is captivating, and the 
subdued grey of the book’s binding is reverential.
This is an important reference book for all 
gemmologists. Given the high value of jade, in all 
its guises, this current publication should grace 
the shelves of those who prize ongoing learning 
in this wondrous field of gems.

Michelle Clark  
BSc (Hons 1) PhD FGAA

Editor’s Note: the PDF and print version of this book 
were provided by the publisher for the purpose of 
this review. 
Format: Hardback

Language: English

Number of Pages: 120

Publisher: Lotus Publishing

Country of Publication: Thailand

Publication date: 1 September 2024

ISBN: 9780964509788

Book Reviews

1The US and Australian spelling, ‘gemology’ and ‘gemmology’, respectively, are both used in this review depending on the context.    
2A note on Lotus Gemology’s website in July 2023 stated that they had revised their laboratory reports of pyroxene jades, replacing the word jadeite with the traditional 
Chinese term fei cui. Future editions of Jade: a gemologist’s guide will do the same. From December 2023, the GIA had also added fei cui to their reports.
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Gempedia – A Comprehen-
sive Glossary for Gemstones 
and Gemmology 
By Rui Gaolpim de Carvalho

This new publication is a good old-fashioned 
dictionary, pure and simple.
Authored by renowned gemmologist, Rui 
Gaolpim de Carvalho, Gempedia is the culmina-
tion of thirty years of professional experience 
as a gemmologist. Rui is well-known through 
the high profile he has created via his online 
courses on applied gemmology; his teaching of 
the history of gems through antiquity to modern 
times; and his many international positions and 
affiliations. This book is endorsed by Gem-A, and 
AIGS, the latter of which is also the publisher.
Gempedia is comprehensive, with more than 
7300 terms and definitions. Every natural and 
synthetic gem and mineral you can think of 
is there. Terms are succinctly explained and 
cross-referenced. There are abbreviations like 
RI, SG and SI1 (it was satisfying to see FGAA 
as one of the entries); synonyms such as cubic, 
isometric, and tesseral; acronyms including 
CITES, HPHT, and NIR; and diamond cuts, for 
example, the Zoë cut (which has 100 facets). 
Also included are misnomers, identified by single 
quote marks, like ‘Bohemian ruby’ and ‘bone 
turquoise’; trade names including indigolite 
and Mali garnet; superseded names that may 
still be encountered such as achroite; famous 
gems such as the Hope Diamond and the Sergio 
Carbonado; and geographical locations including 
a strong Australian representation with Argyle, 
Coober Pedy and Lightning Ridge. Species 
names are in italics, e.g., Pinctada maxima and 
Corallium rubrum. Historic, major players in 
the field – Liddicoat, Lechleitner and Winston 

amongst others – are also mentioned. The 
final few pages of the book give explanations 
of numbers and symbols.
A satisfying dovetail with another book review 
in this issue of The Australian Gemmologist 
(Broken Bangle; see p.344), fei cui is also 
mentioned as being the preferred description 
of jadeite jade in gemmological nomenclature.
Gempedia is an excellent addition to the 
collection of gemmology reference books. 
It should be prominently displayed on the 
desk of all students and professionals in the 
gem and jewellery trades, and be thumbed 
regularly by all gemmologists wishing to clarify 
terminology or extend their knowledge.

Michelle Clark  
BSc (Hons 1) PhD FGAA

Editor’s Note: this book was purchased by 
the reviewer.
Format: Softcover
Language: English
Number of Pages: 719
Publisher: AIGS – Asian Institute of Gemological 
Sciences Co. Ltd
Country of Publication: Thailand
Publication date: April 2024
ISBN: 9789727809172

Book Reviews

How to Select the Best  
Diamonds: Insider Secrets
By Garry Holloway

Most of us know a little about the services 
or items for which we pay money; we usually 
know how to start the conversation to get 

more information about our options. Take car 
servicing, for example. Full service or a minor 
service? Leather or fabric seats?

What about diamonds? Now, diamonds are 
such an enormous topic that even when you 
think you know how to start a conversation 
for your purchase, only a knowledgeable and 
experienced diamond seller has any hope of 
guiding you.

Garry Holloway’s book How To Select The Best 
Diamonds: Insider Secrets is the take-home 
version of this ‘knowledgeable and experi-
enced diamond seller’.

The book consists of three distinct parts.

Part 1, Chapters 1-4 (55 pages)

These chapters, perfect for the first timer to 
learn how to purchase diamond jewellery, 
revolve around the basics of diamond jewel-
lery knowledge. Contained in the easy-to-
understand information are the basics of what 
a retail jewellery salesperson or an inexperi-
enced purchaser should know. Descriptions, 
with many pictures and diagrams, accompany 
the text explanations.

Part 2, Chapters 5-12 (144 pages)

This part is more aligned to a reader with a 
sound understanding of diamond grading and 
the 4C’s. Using the 4C’s as a baseline, Garry 
expands each section of these touchstone 
headings, again in very understandable 
language. He includes information on how 
he examines cut quality: using his invention, 
the Ideal-Scope and a version of the ASET 
scope, Garry explains how and why he views 
cut grading as the most misunderstood and 
underrated of the 4C’s.

His Ideal-Scope is brilliant in its simplicity of 
use, giving clear results of cut quality to any 
user, professional or not. As the major grading 
houses use an old-fashioned matrix to allocate 
a cut grade, this can, on paper (or certificate) 
increase or decrease a stone’s value if using 
only supplied measurements and ratios. Garry 
makes it clear that in his view, cut grading 
is pivotal to the realised price or value of a 
diamond.

Garry then expands the model to show that 
face-up colour grading is more representative 
of a diamond’s true colour than side on 
grading. He convinced me! However, as the 
world’s main diamond grading laboratories 
grade side-on, it is unlikely that face-up colour 
grading will become the norm any time soon.

As part of my own business, I am required 
to have a sound knowledge of diamond and 
coloured stone grading. I know how to measure 
stone parts, estimate ratios, and put stones 
into a grade category. I didn’t know the ‘exact’ 
reason why some stones looked better to me; 
previous explanations have been very technical. 
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Jewelry’s Shining Stars: The 
Next Generation, 45 Vision-
ary Women Designers 
By Beth Bernstein

This is an excerpt from an interview with Beth 
Bernstein, jewellery historian, author, journal-
ist, and one time jewellery designer. Here, 
Beth discusses her latest book, Jewelry’s 
Shining Stars: The Next Generation, 45 
Visionary Women Designers.

Beth penned the following in her Intro-
duction:
I have concentrated on a group of small and 
independent designers who have made an 
indelible mark with their signature styles...
As a group, they are designing for a genera-
tion of women who have embraced this new 
creativity and think of jewelry as an extension 
of personal style, rather than the statements 
of status.

Beth explains:
When posed with the question “What 
designer from the past has been the most 
influential?” more than half the designers 
in the book cited either Suzanne Belperron 
or Elsa Peretti. Suzanne Belperron was a 
prolific, wildly imaginative talent, ahead of her 
time. She mixed precious and non-precious 
materials, creating her own definition of fine 
jewelry. Elsa Peretti rose to prominence in the 
1970s, amid the second feminist movement 
and disco era. She was a groundbreaker, 
bold and brave enough to design jewelry for 
women like herself – individualistic working 
women – who wanted to look confident while 
climbing the corporate ladder and feel sexy on 
the dance floor. Both women defined the times 
in which they lived, paving the way for the 
designers in this book.

Q. Was there a stone that captured 
you when looking at the work of these 
designers?
A. It was the combinations of colored stones 
either contrasted or combined that really 
captured my attention. I also love the use 
of faceted precious gems stones set into 
hardstones – a technique that Belperron 
used and those certain designers revived 
with their own interpretations. There are 
also designers in the book who played 
on the power of gemstones which turned 
pieces into personalized talismen.

Q. Is there a piece in your own jewellery 
collection you treasure?
A. I was wowed by an antique Burmese ruby 
and mine cut diamond double heart ring, 
circa 1860, with a bow of old cut diamonds 
on top which symbolizes two hearts tied 
together. I purchased this from an antique 
dealer who had a shop which featured 
museum quality Georgian, early Victorian, 
and even some Elizabethan and Renaissance 
jewelry. After I bought the ring, she [the 
shop owner] asked me to come and work for 
her. I asked her why she wanted me when 
she just met me? She said, ‘because you 
picked out the best ring in the case.’ I wound 
up working for her on weekends, she was 
a mentor and helped train my eye. The 
two years that I worked for her fueled my 
passion for both antique and modern jewelry 
and cemented my career.

Q. Are there particular gemstones you 
personally like?
A. I am partial to rubies and moonstones. 
Rubies are all about passion and I love 
the fiery color; while blue moonstones are 
magical, how they change with the light and 
have meanings of love and luck.

Beth further penned the following 
insights in her Introduction:
The women who have been chosen for this 
book are innovators and have liberated the 
way we buy jewellery. They are helping 
to form the taste, styles and standards of 
the self-purchaser, women who have the 
confidence to buy jewellery for themselves 
and prefer gifts that connect to the soul and 
character and how it relates to a significant 
time in their lives.

With boldness and presence in their work, 
and a reverence for iconic role models and 
quality and techniques, these 45 talents are 
creating today’s collectables and shaping 
jewelry’s future.

When I purchased two diamonds recently, 
I went to the supplier and chose the stones 
that ‘spoke to me’. I knew not to rely on a 
certificate with XXX. I now understand why 
Garry follows this ‘against the grain’ path of 
face-up grading.

Diamond fluorescence, laboratory-grown 
diamonds, fancy cuts and coloured diamonds 
are also closely examined, with examples of 
how the pricing is affected by one or more of 
these factors.

Part 3, Chapters 13-21 (130 pages)

I enjoyed this part, described as The Business 
of Diamonds. Most of the information I had 
known, well, years ago, but I was reminded 
how the diamond mining and cutting industries 
work. I was updated on topics including 
laboratory-grown diamonds, different grading 
houses and grading parameters, especially 
in relation to the all-important cut grade. 
Current technology such as the use of artificial 
intelligence in colour grading diamonds, and 
creating memorial diamonds, are also covered.

I particularly loved accessing Garry’s digital 
Repository, which he has made available for 
no charge. There is an astounding amount 
of information in this book and Garry’s style 
enables the reader to easily access this wealth 
of information.

Kate Foley 
Dip Gem FGAA NCJV  
Registered Valuer (WA 001) 

Most of the information is pretty good 
even though there is obviously subjectivity 
surrounding notions of retail jewellery. It’s 
probably good for someone with a jewellery 
shop wanting to offer a better product by 
using the information to select better quality 
diamonds that are for sale at the same prices 
as the lower quality diamonds. Most people 
don’t know that this is a factor in buying 
diamonds, and select from a wholesaler’s list 
of diamonds essentially at random while an 
experienced buyer selects the ‘good’ ones. The 
book is highly technical so it is possible that 
some experienced retailers could struggle, and 
members of the public might not extract much 
useful information from it.

Chris Holdsworth  
DipDT FGAA FGA

Editor’s Note: the book was provided by the 
publisher for the purpose of these reviews. 
Format: Softcover or Kindle

Language: English

Number of Pages: 352

Publisher: Holloway Diamonds Press

Publication date: July 2024

ISBN: 9780645801415
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The 45 Visionary Women Designers in the 
book are grouped as follows:
•	 The Revivalists – these designers 

take historical references and make 
them their own, evoking the emotion 
and symbolism of prior periods, and 
constructing pieces for the modern 
jewellery enthusiast.

•	 The Trailblazers – the designers who 
mine past techniques and then bend 
the rules.

•	 The Mystics – those who spin legends 
and mythology into the future with new 
energy.

•	 The Pop Artists – designers who 
seek to contrast vivid and uncommon 
coloured stone combinations into 
compelling themes.

•	 The Rebels – the ones who take risks, 
revolt and flow freely with empowering 
ideas.

•	 The Neoclassicists – jewellers who 
revamp intuitive classic styles, always 
retaining longevity. 

•	 The Rockstars – designers who seek 
out nature’s hypnotic beauty, designing 
in natural diamond to create limited 
edition pieces.

The book is filled with exceptional 
photographs to accompany each designer’s 
story. Beth chose images that tied her 
pages together with beautiful, creative 
insight. This is a stunning and inspirational 
edition.

Her other books include: The Modern 
Guide to Antique Jewellery (2022; see 
review in The Australian Gemmologist, 
28(4), 2023, p.229); If These Jewels Could 
Talk (2015); Jewelry’s Shining Stars (2013); 
and My Charmed Life, a memoir (2012).

Interview and book review  
by Rebecca Sampson FGAA 
Tallulah Melbourne
Reviewer’s Note: I am currently reading 
and smiling through My Charmed Life, a 
memoir. Each chapter of Beth’s life is told 
in metaphor with a piece of jewellery. It’s a 
privilege to celebrate this talented woman, 
Beth Bernstein.

Editor’s Note: the PDF was provided by the 
publisher for the purpose of this interview and 
review. 
Format: Hardback

Language: English

Number of Pages: 176

Publisher: ACC Art Books

Country of Publication: Great Britain

Publication date: 1 August 2024

ISBN: 9781788842402
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