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black. Think black hole. As you move 
up the Kelvin scale, the colors, like stars, 
become hotter. Black moves to gray, 
then brighter to red, through orange 
to yellow (like our Sun). Above yellow, 
the light appears “whiter” (around 
4500 to 5000o K). It then becomes blue 
(around 7,000o K), and eventually to 
violet and beyond ultraviolet.]

I conducted a fair amount 
of research on the subject of 
photographing gems. There is a lot of 
information available on the subject, 
and Jeffery Hunt has placed a lot of 
information on the USFG list.

Now into my third year of faceting, 
my skills are still improving, and I 
am satisfied with both my learning 
curve. However, I feel that my gem 
photography skills can be markedly 
improved. When I look at the gem 
photos taken by Jeffrey Hunt, I am 
impressed, but, at the same time, I feel 
inadequate. As such, in mid-October 
I embarked on a quest to take better 
gem photos.

To start, I re-assessed my current 
equipment. Over a year ago, I had 
purchased a photo tent from an 
eBay seller. It has two halogen lights 
on mini-tripod stands, and provides 
satisfactory photographic conditions. 
However, since the halogen lights are 
“warm white” (about 3000 degrees 
Kelvin), I have found it difficult to 
obtain a good white balance on every 
stone. Subsequently, many times the 
photos of my gems are not the same 
color that I see. Therefore, I knew that 
I was going to need a “bright white” 
light, of around 4500 degrees Kelvin.

[For those of you who aren’t familiar 
with the Kelvin light grading system, 
it’s fairly simple. Refer to the picture to 
the right. Zero degrees Kelvin (0o K) is 

ON A QUEST FOR BETTER GEM PHOTOGRAPHY
Building a Homemade Gem Photo Box

by Howard R. Bromley

During my research, I found a pre-
made piece of equipment that was 
built specifically for photographing 
jewelry. It is the MK DigitalDirect Gem 
eBox. It is a self-contained unit with 
three different light sources: xenon, 
fluorescent and LED. It has received 
very favorable reviews. However, the 
price was a bit steep ($695 retail on the 
MK DigitalDirect website, but it can be 
purchased for $495). So, I decided to 
build my own gem light box.

I chose three different light 
sources, all daylight white: xenon, 
fluorescent and super bright LED. I 
wanted to control each light source 
independently. The light sources 
and location(s) selected: one xenon 
light would be placed on each side 
(together controlled by a single on/off 
dimmer switch), and the third xenon 
light on the top, also controlled by an 
on/off dimmer; four daylight CFL bulbs 
behind white translucent Plexiglas : 
two on the bottom (with a single on/
off switch), one on each side, with an 
on/off switch. And three flat super 
bright LEDs on the top, with an on/off 
switch and a dimmer (if possible). I had 
originally thought about using an off 
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the shelf super bright 110 volt AC LED 
with a regular screw base, but if it was 
to be placed on the top facing down, 
it would protrude too far into the 
box and likely block a portion of the 
camera’s view. Therefore, I chose the 
flat surface mount LEDs.

I added two PC case fans, as 
xenon lights generate a lot of heat. I 
determined that the inside volume of 
the box was just under 1 cubic foot, 
so a fan that moved 20 cubic feet per 
minute (CFM) would be more than 
enough. Then I put together a rough 
CAD drawing in MS Publisher to get an 
idea of light placement and supplies 
required (see Figure 1). The original 
drawing went through a number of 
changes until I felt satisfied with the 
design and angles. Last, I set a budget 
limit of no more than $200.

When I had the design, I then put 
together a Materials List (see below). I 
had originally planned on using acrylic 
plastic for the entire case, but the cost 
put me well over my $200 cap. I have 
satisfactory woodworking skills, so I 
decided to use wood for this project. I 
chose pine wood boards for the frames 
with plywood covers. Using the rough 
draft, I determined that I would need 
around 1220 square inches of plywood 
board. I always add a 10% error factor, 
so that means I‘d need roughly 1340 
square inches. That equates to about 
a 2’ x 5’ sheet, but the commonly sold 
size is 2’ x 4’, so I purchased two 2’ x 4’ 
sheets, more than enough to cover 
errors.

The super bright LEDs require 12 
volts DC. The PC fans also run off 12 
volts DC, but if you don’t use the 12 
volt LEDs, you can obtain fans that use 
110 volts AC for a few dollars more 
(www.jameco.com, $10 - $15). For the 12 
volt system, I used a 12 volt DC power 
adapter that I already had. One can be 
purchased from a number of sources 
(www.jameco.com, www.amazon.com) for 
around $7.50. I also had white primer 
paint, white enamel paint, and an air 
spray gun, but I decided to purchase 
the paint in spray cans to speed up my 
painting time and have less clean-up.

Figures 2 and 3 show the case frame, 
with and without the plywood covers. 
I used white pine boards for the top 
and bottom frames, and ¼” plywood 
for the sides. For added support of the 
¼” plywood, I used some leftover 1” x 1” 
x 2.5” scraps on all corners of the sides. 
All four parts (i.e., bottom, two sides 
and top) can be separated as they 
are held together by 10-24 machine 
screws.

Originally I wanted to use white 
#2067 Plexiglas to cover the lights as 
it has the greatest light transmission 
(52% at a thickness of 0.236” [6mm], 
www.plexiglas.com/expert/data/44). 
However, I was unable to locate a 
seller. I had to settle with white #2447 
which has a light transmission of 35% 
at the same thickness. Turns out that 
white #2447 is the most commonly 
used white translucent Plexiglas and is 
widely available.

Figure 4 is all the parts being 
painted. From left to right: Bottom 
cover, back with holes for 2 fans, frame, 
top (with four 10-24 machine screws 
jutting upward to connect the top to 
the frame), top cover (with hole for 

Figure 1: Photo Light Box design draft

Figure 2: Open Frame Figure 3: Covered sides and top

http://www.jameco.com
http://www.jameco.com
http://www.amazon.com
http://www.plexiglas.com/expert/data/44
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camera through tube). The two sides 
are not in the picture.

I placed the 12 volt DC system in 
the upper compartment as this was 
located closer to the LEDs and the 
fans. Figure 5 is a picture of the upper 
compartment. The 12 VDC power 
adapter is in the lower right corner, 
secured with an aluminum strap. I also 
added an LED indicator light so I would 
know that the 12 volt system was 
working. For those of you who would 

like to do this, here is a brief summary 
of how to determine the ohms for the 
resistor needed to supply the proper 
current to the indicator LED.

In order to ascertain the resistance 
for the indicator LED’s current, you will 
need to know three things: the voltage 
of the supply, the voltage requirement 
for the LED, and the current 
requirement of the LED. In my case, the 
power adapter’s output was measured 
at 12.2 VDC. The LED I used, a typical 

T1-3/4 5mm (www.Jameco.com or 
Radio Shack), has a forward voltage of 
2.7 VDC, and a maximum current limit 
of 25 milliamperes (mA). The equation 
for computing the required resistance 
is:

 – Resistance (in Ohms Ω) = (Supply 
voltage – LED’s forward voltage)/
LED’s current (in Amperes)

Thus, for my LED and power supply, 
the numbers are inserted as follows:

 – Resistance = (12.2 VDC – 2.7 
VDC)/25 mA = 9.5 VDC/0.025 A = 
380 Ohms

It’s always better to round up 
(instead of down) to the next available 
resistor value as the equation above 
uses the maximum current flow for 
the LED and a higher resistance would 
result in a lower current flow. In this 
case, 470 Ohms is the next typical 
resistor value. Using this resistance, 
the current provided to the LED is (9.5 
V/470 Ω =) 0.020 Amps = 20 milliamps. 
This lower current is fine and better for 
the life of the LED.

The base contains the majority of 
the 110 VAC. I chose lamp wire as 
this project really didn’t require a 3 
wire ground since there is no metal 
in the cabinet. The lamp wire (white) 
connects to the main switch and also 
distributes 110 VAC power to the 12 
VDC adapter. I am a bit unconventional 
in using red wire for the “hot” side and 
black wire for neutral. The UL common 
colors are black for hot and white for 
neutral, but since the lamp wire was 
white, as well as the cabinet, I chose a 
color that stood out against the white 
so I could follow the connections 
easier.

After the main connection, power is 
supplied to the adjacent switch that 
controls the bottom two fluorescent 
bulbs. Power is also distributed up the 
right side to a switch that controls the 
two side fluorescent bulbs, and further 
up to the top 12 VDC power adapter 
and an on/off dimmer switch for the 
top xenon light. Lastly, power runs up 
the left side to an on/off slide dimmer 
for the two side xenon lights.

Figure 4: Parts being painted Figure 5:Top compartment open showing 12 VDC wiring

Figure 6: Completed open light box Figure 7: Showing all the lights on

3-Light White Xenon Cabinet Puck Light 20.00$    Lowe's
Hard-wired lamp socket x 4 for CFLs  @ $2.90 11.60$    Lowe's
White #2447 transluscent Plexiglas 22.90$    eBay
24" x 48" x 1/4" sheet plywood x 2  @ 8.25 16.50$    Lowe's
1" x 3" x 8' pine board 2.50$       Lowe's
1" x 4" x 8' pine board 4.00$       Lowe's
Dimmer On/Off switch for puck lights x 2 Item #: 155141 16.00$    Lowe's
Switch for LEDs 3.00$       
Switch for fluorescents (x 2: bottom x 1, side x 1) 6.00$       
(3) bright white (> 5000 Kelvin) Flat LEDs 7.50$       eBay
(4) pure white CFLs (> 5500 Kelvin) Item #: 77180 8.00$       Lowe's
12V PC case fans 120mm x 2 @ $6.50 14.00$    TigerDirect
120mm fan grills x 4, @ $2.00 (+ shipping) 8.00$       TigerDirect
Wire and plug 7.00$       Lowe's
Misc (screws, paint, hinges, cabinet door catch) 15.00$    Lowe's

TOTAL 162.00$  

Materials Sheet for Gem Photo Light Box
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Another 
Tucson Gem & 
Mineral Show 
has come and 
gone, and for 
the attendees, 
as usual, the 
show did not 
disappoint. 
Admittedly, 
prices were high 

and quality rough was scarce, but 
the impression is certainly that the 
industry is thriving. The show now has 
40 official venues and offers far more 
than one person can take in, during 
what is basically a three week period.

I was trained as a mineralogist 
and geoscientist before I became a 
gemologist and when I first went to 
Tucson in 1976, I went for the mineral 
specimens. No crystal ball could have 
predicted how far the show would 
have developed, nor how high the 
prices would get! If you’ve never 
been to Tucson, you should certainly 
put it on your bucket list, because 
for the gem cutter, it is a remarkable 
experience. I always come back 
revitalized in a way, anxious to sit down 
at the machine and try some new idea 

I picked up at the show - or a new lap, 
or tool, or piece of equipment.

Wandering the aisles you are likely 
to see the wares of some of the world’s 
legendary gem cutters. At AGTA and 
GTX especially, you can see some of 
the finest examples of the art form and 
it is also always gratifying to see the 
AGTA Spectrum Award Winning pieces 
in the flesh. Apart from the cutting 
there are also extreme examples of fine 
gems, many that cost in excess of $1 
million. I am still haunted by the image 
of a large, perfect Paraiba tourmaline 
that certainly rivals any gem in the 
kingdom for sheer intensity of color. 
It absolutely was one of the five most 
remarkable gems I have seen in my 
nearly 40 years of interest in such 
things.

Thanks to the efforts of Roger Dery, 
the full-day USFG Faceting Seminars 
were well attended and were clearly 
a great success. So, too, was Saturday 
Night’s Hob Nob hosted by the Old 
Pueblo Lapidary Club.

Look for an expanded USFG seminar 
program at Tucson next year. I hope to 
see you there!

Happy Faceting, L. Bruce Jones 

by L. Bruce Jones

L. Bruce Jones

PRESIDENT’S MESSAGE

Robert A Anderson • PA
Andy Andrzejewski • NM
Harold W Connerley • CA

Peter F Cram • NH
FX Flotterer • Luxumborg
Egor Gavrilenko • Spain

Janet Gray • TX
Carlos Gristani • NH

Harry Harris • South Africa
Bob Kay • Australia

Paul Keable • BC
Michael L McCauley • FL

Jean-Sébastien Pelle • France
Alain Roelandts • France

Don J Sabie • AR
Timothy C Ward • NY
Wayne Wilson • TX

WELCOME NEW MEMBERS

The completed light box is shown in 
Figure 6 and 7.

Finally, Figure 8 is the first photo 
of a gemstone using my 1.2 MP 
microscope camera and a blue cloth 
as a background. I tried various 
combinations of lights, but the best 
color was using the fluorescents with 
and without the LEDs.

In summary, this project took me 
about 40 hours to complete. It appears 
to provide very satisfactory gem 
photos. I tried to take photos from 
above using my digital camera, but I 
need a zoom lens with macro to get 
closer photos. For now, I will need to 
obtain a number of various colored 
papers to use as backgrounds. 

Figure 8:Weiland’s Star golden CZ
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many instances, we tend to “override” 
this instinct with reasoning.

How do you “tune into” these 
sensations? Try to pay attention to 
your physical responses. Maybe you 
are trying to decide if you should 
cut design A, which is very intricate 
with over 100 facets and looks very 
beautiful, or design B which is very 
simple and has less than 60 facets. 
Your head says “Of course, I should cut 
design A because it’s just gorgeous,” 
but you notice that you feel a little sick 
to your stomach or exhausted. That’s 
an intuitive cue that you should step 
back and really examine your choices.

So, the next time you have “that 
feeling” something is amiss, step back 
for a second and think about it again. 
You may just go with the other choice.

If you have an inspirational 
instinctual story, particularly one 
that helped you design or cut a gem, 
please consider sharing it with your 
fellow members.

Until the summer! May all your facet 
lines meet “perfectly”. 

While I was 
looking at 
Arya Akhavan’s 
designs in the 
December issue 
(and this issue) 
and reading 
about how he 
comes up with 
designs, I was in 
awe of his ability 

to receive inspiration from so many 
different parts of life. Could you use a 
little inspiration in designing or cutting 
your next gem? I know I could. That 
flash of insight can come from so many 
places: a glimpse of a beautiful sunset, 
the view of a flowing brook in a local 
park, the colors of a crisp fall day, or a 
trip to the art museum. Yet, you might 
also want to just “go with it”, that is, use 
your instinct.

When my wife and I shopped for 
our first home, we looked at quite a 
number of properties on the market. 
None of them seemed to fit our 
detailed mental or written checklists. I 
was growing more and more frustrated 
with each new photo.

“Forget the list,” my wife said. “Let’s 
go with our gut. We will know it’s right 
when we feel the inspiration of the 
moment hit us. When we walk into the 

front door or see the next photo, we 
will just know it.” A few days later, as we 
looked at the next photo sent to us by 
our realtor, I realized my wife was right. 
That moment had hit me. It was less 
than 2000 square feet, had wooden 
siding (and I had wanted brick), but 
there was something about it that felt 
“right”. I knew it was our new home.

Call it instinct, intuition, or a sixth 
sense, but it’s something that many 
of us rely on for snap judgments and 
often, life-altering decisions. But, what 
exactly is it?

A 2008 study in the British Journal of 
Psychology defined intuition as what 
happens when your brain draws on 
past experiences and external cues to 
make a decision, but it happens so fast 
that the reaction is at an unconscious 
level.

But, that’s only a part of it. We now 
know that there are neurotransmitters 
in our gut that can respond to 
environmental stimuli and emotions. 
A true “gut feeling”. When those 
neurotransmitters are active, you may 
feel the sensation of “butterflies” in your 
stomach. These neurotransmitters send 
signals to our brain, which apparently 
plays a big role in intuition. Problem 
is, it’s not on a conscious level, so, in 

INSPIRATION AND THE ART OF FACETING
by Howard R. Bromley, MD, MBA

Howard Bromley

EDITOR’S CORNER
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Note: Reprinted from GIA Insider, Dec. 18, 2012| 
Volume 14, Issue 11

GIA’s Bangkok laboratory 
occasionally sees bicolored 
stones submitted for 
identification, but a blue and 
red sample weighing 14.60 
ct and measuring 22.06 x 
12.39 x 6.29 mm recently 
caught our attention. 
Standard gemological 
testing gave an RI of 1.718 
and a hydrostatic SG of 3.60, 
confirming the stone was 
a spinel. The red portion 
fluoresced a medium red in 
long-wave ultraviolet light 
and was inert in short-wave 
UV, whereas the blue region 
was inert in both long- and 
short-wave. Microscopic 
examination of the inclusions 
revealed small octahedral crystals 
and growth tubes. Investigation of 
the photoluminescence using Raman 

spectroscopy at liquid-nitrogen 
temperature indicated that the stone 
had not been heated to alter its color.

Because of the unusual color zoning, 
we took advantage of the opportunity 
to collect the UV-visible spectrum 

on both the blue and red areas of 
the stone. As expected, the blue area 
exhibited a prominent feature at 458 

nm and a broad absorption 
in the 550–680 nm region, 
caused by the presence 
of iron. The red area had 
strong absorption bands at 
387 and 540 nm, indicating 
chromium.

While spinels are routinely 
submitted to the Bangkok 
laboratory for identification, 
a search of our databases 
found this was the first 
bicolored spinel. 

BICOLORED SPINEL
by Garry DuToit, GIA Bangkok

Autobiography: Arya Akhavan, North York 
Faceting Guild, ISSUE #93, NOV. 2012

I’ve been faceting for about a year and 
a half now, but I only bought GemCAD 
a few months ago. The learning 
curve for actually using GemCAD and 
GemRay is very shallow. The curve 
for writing GOOD designs, as well 
as writing designs to fit a particular 
piece of rough, is much steeper, but 
still manageable. I’ve had quite a bit 
of help and feedback from members 
of the NYFG, USFG, and Gemology 
Online.

How do I actually go about writing 
the designs? There are a few different 
ways.

The best way for me is just to do it 
randomly. Let’s say I get inspired by 

a shape somewhere. I’ll draw out the 
outline by hand, imagine what size I’d 
like to see it in, then try and recreate 
it in GemCAD. If it works as a barion, 
then I’ve just made my life a hell of a 
lot easier - I just throw together the 
cone facets at 42 and the barions 
somewhere between 55-75, and 
I’m set for the pavilion. If the outline 
doesn’t work as a barion, then I usually 
just BS a CAM pavilion, starting with 
the lowest possible angle at 42.

After I’ve developed an extremely 
simple, highly symmetric basic 
pavilion, I’ll pick a final symmetry (like 
4-fold radial, or 6-fold mirror) and work 
on the crown. Most of the time, I just 
randomly throw facets together and 
hope it turns out well. Sometimes I’ll 
go with a theme, like twisting around 

the table, mixing different symmetries 
together, or using checkerboard-
style crowns. Other times, I’ll go with 
a much more narrow concept, like 
having parallel lines all over the place, 
creating what looks like a step cut, but 
really isn’t.

Now, in some cases, I’ll start with 
the crown first. For example, my 
“Tessellation Party!” series of designs 
revolves entirely around using only 
squares and equilateral triangles for 
the crown, with relatively high degrees 
of symmetry. So, I’ll always write the 
crown first, then try and guess a 
pavilion that “works”. 

GEM DESIGNS BY ARYA AKHAVAN

This 14.60 ct gem was identified as a bicolored spinel. Its blue and red zones were caused by the presence of iron and 
chromium, respectively. Photo by Nuttapol Kitdee.
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USFG FACETING DESIGN

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™

PAVILION CROWN
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C by Arya Akhavan (August 2012)
Angles for R.I. = 1.540
45 + 4 girdles = 49 facets
2-fold, mirror-image symmetry
96 index
L/W = 1.497  T/W = 0.604
U/W = 0.271
P/W = 0.460  C/W = 0.183
Vol./W³ = 0.250

P1 42.67° 01-03-06-09- Cut to centrepoint.
39-42-45-47-
49-51-54-57-
87-90-93-95

P2 41.00° 12-36-60-84 Meet at centrepoint.
G1 90.00° 09-39-57-87 Cut even girdle.
P3 67.12° 09-39-57-87 Cut level girdle.

C1 54.76° 09-39-57-87 Set girdle width.
C2 23.96° 18-30-66-78 Meet G1, C1
C3 30.50° 05-43-53-91 Meet G1, C1
C4 27.13° 03-45-51-93 Meet G1, C1, C3
C5 22.87° 17-31-65-79 Meet C1, C2, C3
T   0.00° Table Meet C2, C5; C3, C4, C5

Designed for dark amethyst, but can be cut in RI = 1.52 - 2.16 with no changes. Be VERY careful with the P1 
facets - they're very easy to overcut! To get a more "standard" reflection pattern (less like a warp drive), omit 
P2, and for P1, only cut on the (03-06-43-45-51-54-90-93).
Suggested size = 8-15 mm.
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USFG FACETING DESIGN

PAVILION CROWN

PROCRASTINATION
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by Arya Akhavan (August 2012)
Angles for R.I. = 1.620
45 + 4 girdles = 49 facets
2-fold, mirror-image symmetry
96 index
L/W = 1.497  T/W = 0.795
U/W = 0.417
P/W = 0.754  C/W = 0.236
Vol./W³ = 0.725

P1 40.00° 96-06-10-14- Cut to centrepoint.
16-20-24-28-
32-34-38-42-
48-54-58-62-
64-68-72-76-
80-82-86-90

G1 90.00° 96-48 Set stone width.
G2 90.00° 24-72 Meet P1, G1
P2 71.40° 96-48 Level girdle.
P3 55.06° 24-72 Level girdle.

C1 50.48° 96-48 Meet G1, G2
C2 41.85° 24-72 Meet G1, G2, C1
C3 36.89° 01-47-49-95 Meet G1, G2, C1, C2

("corner")
C4 30.43° 21-27-69-75 Meet at corner.
C5 23.60° 24-72 Meet C2, C4
C6 33.31° 96-48 Meet C1, C3; C3, C4, C5
T   0.00° Table Meet C3, C4, C5, C6

I should be studying for histology right now. Instead, I'm writing a design for seafoam tourmaline. Appropriate 
use of time for a medical student? Yup. The crown is nice and simple, and there's amazing tilt performance in 
there. The dark areas on the 24/72 won't show up in real life, as far as I can tell from raytracing.
Suggested size = 6-10 mm.

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™
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USFG FACETING DESIGN

PAVILION CROWN

SEIKYOU
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P4

C1

T

L

P

C

by Arya Akhavan (August 2012)
Angles for R.I. = 1.610
85 + 4 girdles = 89 facets
2-fold, mirror-image symmetry
96 index
L/W = 1.395 T/W = 0.553
U/W = 0.318
P/W = 0.717  C/W = 0.145
Vol./W³ = 0.570

P1 40.57° 96-04-08-12- Cut to centrepoint.
17-18-23-25-
30-31-36-40-
44-48-52-56-
60-65-66-71-
73-78-79-84-
88-92

G1 90.00° 96-48 Set stone width.
G2 90.00° 24-72 Meet P1, G1
P2 72.34° 96-48 Level girdle.
P3 56.54° 24-72 Level girdle.
P4 39.57° 02-10-14-22- Meet P1, P2 (only four

26-34-38-46- facets meet)
50-58-62-70-
74-82-86-94

C1 64.23° 96-48 Set girdle width.
C2 36.28° 24-72 Meet G1, G2, C1 (level

girdle)
C3 19.05° 03-45-51-93 Meet G1, G2, C1, C2

("cluster")
C4 15.06° 17-31-65-79 Meet at cluster.
C5 14.86° 06-42-54-90 Meet at cluster.
C6 14.34° 07-41-55-89 Meet at cluster.
C7 10.77° 21-27-69-75 Meet C2, C4
C8 17.92° 01-47-49-95 Meet C1, C3
C9   8.57° 14-34-62-82 Meet C4, C6, C7
C10 11.39° 03-45-51-93 Meet C3, C5, C8
C11 12.53° 96-48 Meet C3, C5, C8, C10
T   0.00° Table Meet C10, C11; C7, C9

Apparently, I'm awful at designing crowns, but somehow this turned out to be a success. It's got some amazing 
light return and very little tilt windowing, even though the pavilion is five times deeper than the crown. Be 
careful with the smaller crown facets (they go quickly) and the corners (8 facet meetpoint).
Suggested size = 15-25 mm.

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™
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USFG FACETING DESIGN

PAVILION CROWN

TREFORZE

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™
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C by Arya Akhavan (August 2012)
Angles for R.I. = 1.520
19 + 6 girdles = 25 facets
3-fold, mirror-image symmetry
96 index
L/W = 1.036  T/W = 0.518
U/W = 0.448
P/W = 0.375  C/W = 0.138
Vol./W³ = 0.176

P1 45.00° 03-29-35-61-67-93 Cut to centrepoint.
G1 90.00° 03-29-35-61-67-93 Cut even girdle.
P2 43.00° 96-32-64 Meet P1, G1

C1 53.74° 03-29-35-61-67-93 Set girdle width.
C2 17.07° 16-48-80 Meet G1, C1
T   0.00° Table Meet C1, C2

This is a slightly different take on the Triforce from Legend of Zelda. Designed for a feldspar, but would be ideal 
in a golden tourmaline, and can be cut from RI = 1.52 - 2.16 with no changes. The reflection pattern on this 
stone has a pretty high light return, but has the added feature of looking like a snowflake.
Suggested size = 6-8 mm.
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USFG FACETING DESIGN

PAVILION CROWN

TRIFORCE

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™
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P

C by Arya Akhavan (August 2012)
Angles for R.I. = 1.620
19 + 6 girdles = 25 facets
3-fold, mirror-image symmetry
96 index
L/W = 1.113  T/W = 0.556
U/W = 0.482
P/W = 0.386  C/W = 0.132
Vol./W³ = 0.158

P1 48.31° 01-31-33-63-65-95 Cut to centrepoint.
G1 90.00° 01-31-33-63-65-95 Cut even girdle.
P2 47.15° 96-32-64 Meet P1, G1

C1 74.59° 01-31-33-63-65-95 Set girdle width.
C2 15.32° 16-48-80 Meet G1, C1
T   0.00° Table Meet C1, C2

Yes, this is the Triforce, from Legend of Zelda. Designed for golden tourmaline, but can be cut in RI = 1.43 - 
1.93 with no changes. The reflection pattern on this stone has a high light return but would not be considered 
"brilliant" - it's more of an interesting geometric scatter.
Suggested size = 6-8 mm.
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the Liberty 
Pantheon and 
the Governor’s 
Palace. The latter, 
now a museum, 
contains a fine 
25,000-specimen 
collection 
of Brazilian 
gemstones, 
crystals, and 
minerals. The 
museum is 
an important 
feature of the 
national School 
of Mines. Brazilian 
mineral dealer Luizelio Barreto tells 
of a staircase within an Ouro Prêto 
monastery, which is paved with topaz 
crystals and cleavage sections.

Ouro Prêto mines produce orange 
to pinkish-purple topaz. Often the 
stone has been confused with the 
more common citrine (which is 
made by heating amethyst) found 
profusely in other Brazilian localities. 
However, topaz is readily identified 
by its superior hardness, density, and 
brilliance, as well as by a pronounced 
basal cleavage. In the early days topaz 
was the only gem of importance found 

Editor’s Note: This selection is reprinted with 
permission from Peter Bancroft’s classic book, Gem 
and Crystal Treasures (1984) Western Enterprises/
Mineralogical Record, Fallbrook, CA, 488 pp.

Three mall areas 
— Dom Bosco, 
Rodrigo Silva, 
and Saramenha 
— comprise 
most of the 
topaz belt west 
of Ouro Prêto in 
Minas Gerais. All 
three areas were 

known to gem prospectors working 
the region as far back as 1730. Brazil 
was a colony of Portugal then, and 
the impoverished mother country 
was delighted with the significant 
topaz discovery at Villa Rica (Ouro 
Prêto) in 1735. In 1768 the Portuguese 
government officially recognized the 
find as a commercial gem deposit 
— which only followed Brazil’s other 
major riches of gold and diamonds in 
importance.

Ouro Prêto rapidly became the most 
prominent town in the state of Minas 
Gerais and, during the late 1800s, 
its capital. Stone buildings with tiles 
roofs were constructed during the 
Portuguese administration, including 

IMPERIAL TOPAZ
By Vermelháo, Antonio Periera Mines, Dom Bosco, Brazil

near Ouro Prêto. Honoring Brazilian 
royalty, the gemstone was frequently 
referred to as “imperial” topaz. Later 
some sources called it “precious” 
topaz. Both terms have endured, 
partly because gem merchants wish 
to impart to customers the difference 
between gem topaz and citrine quartz.

Common topaz crystals are prisms 
which generally measure from 5 to 
3 centimeters. The largest reportedly 
measures 50 by 8 centimeters and 
probably a score of crystals have been 
found in lengths over 15 centimeters. 
The larger specimens often were 
broken along cleavages, however, and 
little care was taken to keep the pieces 
of each crystal together for repair; thus 
few such giants exist intact today.

In addition, nearly all larger crystals 
are heavily flawed and contain little if 
any cutting material. An exceptionally 
large and rich golden brown topaz is 
in the collection of the Los Angeles 

Classic Imperial Topaz. Size: 5 by 2.5 cm. Locality: Saramenha, Brazil. 
Collection: William Larson. Photo: Harold & Erica Van Pelt

Topaz mine at Dom Bosco, 1938. Photo: Edward Swoboda

Mining topaz near Ouro Prêto, 1938. Photo: Edward Swoboda

Wood-burning train leaving Governador Valadares for Belo Horizonte and 
Ouro Prêto, 1953. Photo: Peter Bancroft
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County (California) Natural History 
Museum. It is 28 centimeters long.

Ouro Prêto has consistently been the 
world’s major source of golden topaz. 
Tons of crystals have been mined in 
the low hills west of town, but only 
a very few out of each 1000 crystals 
produce a facet-grade gem weighing 
more than one gram. Rare crystals with 
transparent sections of a remarkable 
sherry or muscatel color sometimes 
occur and a few produce flawless 
100-carat stones of incredible beauty. 
When peach-hued prisms are placed 
in ovens and heated, a fraction of them 
change to pink. This color transition 
is permanent—but at the risk of 
fracturing the gems.

The 4- to 6-kilometer-wide topaz 
mining zone extends from Mariana 
in the east to Sao Juliao in the west, a 
distance of about 44 kilometers. Most 
golden topaz occurs within this zone. 
Outstanding individual mines have 
been the Lavra do Moraes, Vermelhao, 
Lavra do Trino, Lavra do Capão, and the 
Antonio Pereira.

Gem crystals occur in kaolinite clays 
(some stained by iron), penetrated 
by quartz veins. Topaz crystals also 
are commonly found in sedimentary 
iron formations composed chiefly of 
hematite and silica, known in Brazil 

as itabirite. Much of the original 
country rock has been eroded and 
reformed into a light conglomerate. If 
pegmatites ever existed in the Ouro 
Prêto region, little remains of them 
now. There is an absence of tantalum 
minerals, and pegmatitic minerals such 
as feldspar, mica, and heavy “native” tin.

Topaz matrices form in two types: 
crystals imbedded in limonite and 
crystals attached to white quartz. 
The latter are quite rare, and topaz 
terminations are frequently damaged 
during the mining process. Doubly 
terminated topaz crystals occur 
uncommonly in the region but are 
frequently found at the Vermelhao 
mine.

In 1973, topaz in rich sherry colors 
of superior quality was uncovered at 
Saramenha at the Vermelhao (Antonio 
Pereira) mine, but no appreciable 
amount of euclase has been mined. 
Clear quartz crystals with topaz 
inclusions are reported from the Lavra 
do Trino mine near Rodrigo Silva. 
Beautiful quartz with liquid inclusions 
has been found in a number of Ouro 
Prêto mines.

Topaz has been esteemed since 
the Middle Ages, when wine-yellow 
crystals were mined in the Erzgebirge 
mountains at Schneckenstein (near 
Auerbach, East Germany). Hundreds 
of kilograms of yellow to brown 
topaz crystals were mined there 
and Schneckenstein was the main 

source until the discovery of the 
Ouro Prêto deposits. It was popular 
among Europeans as a talisman 
which prevented bad dreams, calmed 
passions, ensured faithfulness and, 
when taken in wine, cured asthma 
and insomnia. Tradition has it that 
Lady Hildegarde, wife of Theodoric 
Count of Holland, presented a topaz 
to a monastery in her native town. At 
night it emitted a light so bright that 
prayers could be read without the aid 
of candles in the chapel where it was 
kept. The statement might well be 
true if the monks knew the prayers by 
heart.

A prime world 
source of the 
lovely euclase is 
at Boa Vista near 
Rodrigo Silva, 
where sharply-
terminated 
brilliant crystals 
occur in delicate 
shades of blue, 
green, yellow, 
and lavender. 
Euclase forms in 
prismatic crystals 
hard enough to serve for jewelry, 
but cutters must be alert for nearly 
perfect cleavage planes along with 
crystals readily part. The stone is quite 
rare, and gemmy colored sections 
rarer still. Author L. von Eschwege 
described a long-lost euclase crystal 
unearthed during the 19th century at 
Boa Vista, which weighed 750 grams. 
Few crystals exceed 4 centimeters in 
length. Associated minerals have little 

Old topaz workings at Saramenha, ca. 1976. Photo: Wendell Wilson

Ouro Prêto, 1977. Photo: Helmut Leithner

Euclase. Size: 4.5 by 2 cm. Locality: Dom Bosco. Collection: Hermann Bank. 
Photo: Karl Hartmann

Girl washing for euclase and topaz, 
1978. Photo: Peter Keller

Working in sump for topaz at the Capão mine at Rodrigo Silva, 1978. 
Photo: Peter Keller
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economic importance or significance 
as crystal specimens. The following 
occur: ilmenite, smoky and milky 
quartz, schorl, the rock itacolumite (a 
micaceous flexible sandstone), and 
topaz. Two species form in exceptional 
crystals: hematite “roses” growing in 
topaz-laden veins have measured 
up to 20 centimeters in diameter. 
Small but beautiful rutile crystals also 
sometimes appear.

As late as 1965, a wood-burning 
locomotive pulled freight and 
passenger cars over the 80-kilometer 
route between Belo Horizonte and 
Ouro Prêto. Packed with people, crates 
of chickens and ducks, and piles of 
cargo, the train stopped at every little 
hamlet along the way. The trip, which 
took a little over four hours by train, 
can be accomplished by automobile in 
about an hour today.

Considerable activity continues 
along the Ouro Prêto topaz belt. 
A bulldozer scrapes away the 
overburden at the Vermelhao mine 
near Saramenha, sometimes breaking 
into old meandering tunnels which 
for scores of years have harbored 
lost lunch pails, lamps, and tools. The 
Capão mine Rodrigo Silva also bustles 
with activity. Miners work with picks 
and shovels at Dom Bosco—just as 
other miners did before them more 
than 200 years ago. The gem shops 
of Ouro Prêto, Belo Horizonte, Rio de 
Janeiro, and Sao Paulo sell beautiful 
topaz crystals. Recently mined crystals 
of topaz are equal in quality and may 
match in size the best found years ago. 
A few 10- to 12-centimeter gemmy 
crystals of a deep golden brown were 
offered for sale in 1980 in the United 
States and Europe. Best of all, gem 
topaz production is at an all-time high, 
and optimism pervades the entire 
topaz mining district. 

ABOUT THE 
AUTHOR

Dr. Peter Bancroft 
was Marketing 
Director of Pala 
International in 
the mid-1970s. 
He is also the 

author of The World’s Finest Minerals 
and Crystals and has written for many 
publications in Europe, Australia and 
the United States. Dr. Bancroft is a well-
known lecturer on mines, minerals and 
gemstones.

In contrast to many “armchair 
authors” who merely recycle what 
has appeared in other books, Dr. 
Bancroft has spent years traveling the 
world like a modern-day Herodotus, 
visiting hundreds of remote and 
fascinating mineral and gem deposits, 
and interviewing miners and local 
inhabitants. Bancroft has uncovered a 
wide range of information, some of it 
never before published. This and his 
extensive knowledge of the literature 
have combined to produce an 
authoritative and highly readable text.

Although many fine specimens 
reside in public collections such as 
the Smithsonian Institution and the 
British Museum, Bancroft has searched 
further through a vast number of 
private collections worldwide in order 
to assemble the suite of magnificent 
photographs found in Gem and Crystal 
Treasures. Many specimens in these 
collections are rarely if ever available 
for public view.

Dr. Bancroft has done graduate 
work in geology at the University of 
Southern California, The University 
of California at Santa Barbara, and at 
Stanford University. His doctorate, 
in Education Administration, is 
from Colorado State University. 

During his long professional career 
he has served as teacher, principal, 
and superintendent of schools in 
California; as a White House consultant 
on education, as a professional 
photographer; as a gemstone buyer, 
as Curator of Mineralogy at the Santa 
Barbara Museum of Natural History; 
and as Director of Collections for the 
San Diego Gem and Mineral Society.

His personal mineral and crystal 
collection has won state and national 
honors. In 1984 he was selected as an 
Honorary Awardee for the American 
Federation of Mineral Societies’ 
Scholarship Foundation.

Dr. Bancroft’s son, Edward, has a 
collection that can be seen in the Dept. 
of Geological Sciences at the University 
of California at Santa Barbara. A 
beautiful introduction is online at:The 
Bancroft Collection.

Today, Peter Bancroft resides with 
his wife Virginia in Fallbrook, CA. Those 
wishing to correspond with him can 
contact him at:

Dr. Peter Bancroft
3538 Oak Cliff Drive

Fallbrook, CA 92028 USA

URGENTLY 
NEEDED!

Articles, diagrams, photos… 
basically anything that can be 
placed into this publication. 
Please email them to:

HOWARD R. BROMLEY, EDITOR

 hrbmd22@gmail.com 
or 

 editor@usfacetersguild.org

mailto:hrbmd22%40gmail.com?subject=
mailto:editor%40usfacetersguild.org?subject=Materials%20for%20the%20USFG%20Newsletter%E2%80%A6
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Note that the color of some brown 
topaz may fade with time.

LIGHTING
Due to its orange to red-orange color, 
topaz generally looks best under 
incandescent light. In contrast, blue 
topaz looks best under daylight 
or fluorescent light. When buying 
any gem, it is always a good idea to 
examine it under a variety of light 
sources, to eliminate future surprises.

CLARITY
Topaz from most sources is reasonably 
clean. Thus eye-clean stones are both 

INTRODUCTION

Topaz is the name for 
the mineral species that 
is number 8 on Mohs’ 
scale of hardness. There 
is some uncertainty 
regarding the name. 
Some say it comes 
from the Sanskrit word 
meaning “fire.” Others 
link it to the Red Sea 
Island of Topazios 
(Zabargad or St. John’s 
Island), where peridot has been found.

For the general public, topaz means 
a yellow gem, and much citrine and 
smoky quartz has been sold as “golden 
topaz” and “smoky topaz.” The terms 
“imperial” and “precious” topaz are 
often used to distinguish between true 
topaz and the quartz look-alikes.

The name “imperial topaz” is said to 
have originated in the 19th century 
in Russia, where the Ural Mountain 
mines were an important source. 
According to some sources, pink 
topaz from those mines was restricted 
to the family of the Czar. Today, the 
gem trade generally uses the term 
for pink, orange and red topaz, which 
comes mainly from Ouro Prêto, Brazil. 
Fine pink topaz also comes from the 
Katlang area of Pakistan.

COLOR
Topaz commonly occurs in colorless 
and brown colors, it is the rare golden, 
orange, pink, red and purple colors, 
which are often termed “precious” or 
“imperial” topaz, that are the mainstay 
of the fine gem market. While blue 
topaz is found in nature, most of the 
material is produced by a combination 
irradiation/heating treatment.

Yellow and brown topaz owe their 
color to color centers. The impurity 
chromium produces pink to red colors. 
A combination of color centers and 
chromium produces orange topaz. 
Blue topaz is colored by color centers.

PALAGEMS.COM IMPERIAL TOPAZ BUYING GUIDE
By Richard W. Hughes • Reprinted with permission

desirable and possible. 
The exception is with 
pink and red topaz, 
where only small stones 
are normally available. 
In those colors, a 
slightly higher degree of 
inclusions are tolerated.

CUT
Due to the shape of 
the rough (elongated 
prisms), topaz is 
generally cut as 

elongated stones, typically emerald 
cuts, elongated ovals, cushions 
and pears. To save weight, pears in 
particular are often cut with overly 
narrow shoulders. Due to the huge 
production, blue topaz is cut in 
virtually any shape and style one can 
imagine. Cabochon-cut topazes are 
rarely seen.

While topaz does have a perfect 
basal cleavage, it is not an easy 
cleavage, and so does not present 

too much difficulty to the cutter. 
Nevertheless, cutters will often try to 
ensure that no facet is parallel to the 
cleavage direction and jewelers try to 
mount valuable stones in settings that 
protect the stone.

PRICES
The prices of topaz are, like any gem, 
dependent on quality. Still, a few 
generalizations can be made. Blue 

Three different flavors of imperial topaz from Brazil. 4.8 cm. high. The most highly sought would be the pink gem at right. Gems: Pala 
International. Photo: Robert Weldon

A gorgeous brown topaz crystal from the Mogok region of Burma. 4.8 cm. 
high. Carl Larson collection. Photo: Jeff Scovil

Magnificent intergrown brown topaz crystals from the Mogok region of 
Burma. 8.5 cm. high. William Larson collection. Photo: Jeff Scovil
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1000 cts. 
are known. 
Indeed, 
faceted 
stones of 
tens of 
thousands 
of carats 
have been 
produced 
from some 
monster 
crystals. 
However, 
cut stones 
of the prized “imperial” colors (orange, 
pink and red) are more rare. Fine pinks 
and reds above 5 cts. are scarce. Fine 
oranges above 20 cts. are also rare.

SOURCES
Gem topaz has been found at a 
number of localities around the world, 
including Brazil, Nigeria, Sri Lanka, 
Russia, Burma, Pakistan, USA and 
Mexico. The premier source is near 
Ouro Prêto in Brazil’s Minas Gerais state.

ENHANCEMENTS
As previously mentioned, 
several varieties of topaz 
are typically enhanced. 
Most common is the 
combination irradiation/
heat treatment that 
produces blue topaz. For 
this treatment, colorless 
topaz is irradiated, turning 
it brown. The stone is 
then heat treated, which 
turns it blue. While the 
brown color is generally 
unstable, fading with 
prolonged exposure 
to sunlight, the blue 
color is generally stable 
under normal wearing 
conditions.

There are three main 
flavors. The first, a “sky” 
blue, is produced by 
gamma rays (cobalt 60). 
Deeper “Swiss (a.k.a. 
‘windex’) ” and “London” 

topaz, the most common variety 
seen in jewelry today, has been 
produced in such quantities that 
today it is generally available for $25/
ct. at retail for ring sizes. Larger sizes 
may be slightly more. While natural 
blue topazes are known, the huge 
production of treated blue topaz 
has essentially dropped the price of 
the natural blue down to that of the 
treated stone.

Colorless topaz, from which blue 
topaz is produced (via irradiation and 
heat), is available in sizes up to 100 cts. 
and greater, and sells for less than $8/
ct. Brown topaz fetches similar prices.

In contrast, precious topaz (a.k.a. 
‘imperial’ topaz) in rich orange colors 
fetches prices in excess of $1000/ct. for 
large (10 ct. +) sizes. The most valuable 
topaz is a rich pink or red color, and 
can reach $3500/ct. at retail. These are 
rare in sizes above 5 cts.

STONE SIZES
Topaz sometimes occurs in enormous 
sizes, where clean gems of even 

blues are produced by high-energy 
electrons (cyclotron) or nuclear 
radiation. In the latter case, the stones 
must be allowed to cool down to safe 
levels of radioactivity before being 
sold. This typically takes a few months 
to as much as two years.

Another treatment seen on occasion 
with topaz is bulk diffusion, where 
stones are heated for long periods 
surrounded by cobalt. This drives the 
cobalt into a thin layer at the surface, 
turning it green to blue. The layer is 
extremely thin.

Finally, some topaz is coated with 
metallic oxides, similar to the coatings 
on camera lenses. This produces 
various colors and rainbow-like 
reflections, but the coatings are easily 
scratched. The material has been 
marketed under the name “rainbow” 
topaz.

IMITATIONS
Topaz has never been synthesized, 
but a number of imitations exist, 
including natural stones such as citrine 
and smoky quartz, and man-made 
imitations such as glass. 

Three different examples of treated blue topaz. Gems: Pala International. Photo: Wimon Manorotkul

PROPERTIES OF TOPAZ

Composition
Topaz has the following composition: 
Al2(F,OH)2SiO4

Hardness (Mohs) 8

Cleavage Perfect (but not that easy) basal cleavage

Specific Gravity 3.53 ± 0.04

Refractive Index 1.619–1.627 (±0.010)

Crystal System
Orthorhombic; usually occurs as vertically striated 
elongated prisms topped by domes

Colors
Orange, yellow, brown, blue, pink, colorless, rarely 
red

Pleochroism Weak to moderate, dichroic

Dispersion 0.014

Phenomena None

Handling

Ultrasonic: not safe; never clean topaz ultrasonically
Steamer: not safe. The best way to care for topaz is 
to clean it with warm, soapy water. Avoid exposure 
to heat, acids and rapid temperature changes. 
Strong heat may alter or destroy color.

Enhancements

Various 
Most blue topaz is made by irradiation and then 
heat; this treatment is undetectable and extremely 
common.
Blue topaz irradiated within nuclear reactors can 
emit dangerous levels of radiation; it must be 
allowed to cool down to safe levels before sale.
Some orangy topaz is heated to destroy the color 
centers, leaving behind the chromium-caused pink 
color.

Synthetic available No 
A magnificent 15.45-ct. imperial topaz from Brazil previously offered by 
Pala International. Photo: Wimon Manorotkul
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was developed. The treatment is 
undetectable and, as a result, this 
is one of the few gems to have 
experienced a significant decrease in 
value.

Other common treatments include 
vapor deposition, heating and 
diffusion treatments. These are so 
common that we recommend that all 
topaz be given an immersion test.

According to the GIA (http://
gemmanews.wordpress.com/2010/04/05/
examining-gems-with-immersion/), 
“The immersion technique involves 
submerging a sample in liquid. If the 
stone’s RI is close to the liquid’s RI, 
immersion makes the interior more 
visible by reducing the effects of 
refraction and surface reflection. This 
enables you to see a gem’s inclusions 
or color distribution more easily. 
Looking for surface-conformal color 
zoning, or color concentrations along 
facet junctions, will help you assess 
whether a ruby or sapphire has been 
diffusion treated. Immersion can also 
make it much easier to see crystal 
growth structures, which might help 
you separate natural from synthetic 
corundum. Features like curved growth 
striae in flame-fusion synthetics, or 

Topaz has been highly regarded for 
thousands of years. Traditionally, 
the name was applied to any 
transparent gem with yellow to brown 
coloring. With the advent of modern 
classification methods, the mineral we 
now recognize as topaz is also found 
as colorless, blue, purple, orange, pink 
and shades of green.

Imperial topaz is one of the least 
understood terms in gemology. 
History tells us that when it was first 
discovered in Minas Giras, one of 
the finest pieces was given to the 
Emperor of Brazil. Another version is 
nearly identical, but places the source 
and ruler in Russia. The one thing 
gemologists agree on is that Russia 
and Brazil are the primary, if not the 
only, sources.

While the definition is vague, if you 
ever see a pure orange, or reddish 
orange topaz with strong color 
saturation, that is an Imperial topaz. 
Almost all topaz is brownish, so the 
color saturation is the key element. 
Some experts extend the coloration to 
pink, but some of the finest pink topaz 
is from Afghanistan which further 
complicates matters.

PalaGems.com has an excellent 
article on Imperial topaz (Read the 
article in this Newsletter). It gives 
emphasis to the history of the gem 
and is well illustrated. At the bottom is 
an excellent Buyers Guide.

Unfortunately, topaz is one of the 
most often treated gemstone. Blue 
topaz used to be somewhat rare and 
priced accordingly. In the middle of 
the 20th century a method to turn 
colorless topaz to blue by irradiation 

TOPAZ
Reprinted with permission from the International Gem Society eNews, 12/15/12

separation planes in assembled stones, 
are often far easier to see when the 
stone is immersed.

To perform this test, you need an 
immersion cell such as a small beaker. 
Fill it with methylene iodide, glycerin, 
mineral oil, or water. Methylene 
iodide works best, but it’s toxic and 
requires care in use. Water, mineral oil, 
and glycerin are safe substitutes that 
usually work well.

Place the immersion cell over 
a diffused light source, such as a 
microscope’s overhead diffused 
fluorescent light turned face-up, 
or place a diffuser, such as a piece 
of translucent plastic, over the 
microscope’s well light. Be extra 
cautious if you are using methylene 
iodide because the heat from the light 
can add to its toxic effects.

Gently place the stone table-down in 
the immersion cell and make sure the 
liquid fully covers it. Then examine the 
stone with magnification. You should 
find the interior details of the stone 
much easier to see and differentiate.”

While not due to treatments, topaz 
has a cleavage plane so one need to 
take care in how they are set and worn. 
Also, many natural and treated topaz 
will fade in sunlight. These “evening 
stones” should be properly disclosed. 

If you are buying a parcel, test a 
piece by putting it in a bright window 
for at least a week. Keep an identical 
colored piece as a comparison stone. 
If you note a change, then you have 
an “evening stone”. This will lower the 
value some, but such stones can still 
be beautiful and a prize to own. 

Imperial Topaz

http://gemmanews.wordpress.com/2010/04/05/examining-gems-with-immersion/
http://gemmanews.wordpress.com/2010/04/05/examining-gems-with-immersion/
http://gemmanews.wordpress.com/2010/04/05/examining-gems-with-immersion/
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So, your client is one of the lucky few 
who find that they own a one-of-
a-kind piece gemstone, jewelry or 
other tangible property that is worth 
hundreds of thousands of dollars? 
Sell it? Sure, but there are the taxes 
involved – 31.8% federal capital gains 
taxes (increased from 28% in 2012). 
As well as state capital gains and sales 
taxes. The alternative, and tax free, 
choice to outright sale of artwork is 
to make a like kind exchange of the 
artwork.

Most investors think of 1031 
exchanges as a means of deferring 
capital gains taxes on their real estate 
investments, but Like Kind Exchanges 
(LKEs) apply to any investment assets, 
including investments in artwork, 
gemstones, numismatics and other 
tangible assets. LKEs are handled 
somewhat differently than real estate 
exchanges, and you will need to have 
access to an Authorized Intermediary 
that has experience in these types of 
Exchanges, but it is not excessively 
complicated or costly.

A PRACTICAL GUIDE
 In general, gemstones can be 

exchanged, and the gains deferred, 
in a similar fashion to real estate or 
other investment properties. When I 
have a client who is selling artwork or 
other collectibles, I break the issue of 
whether to use a like kind exchange 
down into three questions:

1. Is there a Taxable Gain?

Gains on long-held collectibles are 
taxable under Sections 1(h)(5)(A) and 
1001 at federal tax rates of 31.8%, 
and state and local income taxes also 
may apply. Worse yet, many collectors 
have not retained adequate proof of 
their cost basis in every one of their 
collectibles. For example, see Fisher, TC 
Memo 1986-141 where the Tax Court 
upheld the Service's disallowance of 
the loss claimed by the taxpayer on 
the disposition of a stamp collection 

begun in his youth. The taxpayer failed 
to establish the collection's basis, 
not having maintained records of his 
stamp purchases.

For my client to avoid recognizing 
a gain on the sale of a collectible, 
under Section 1001, the transaction 
requirements are 1) the item is held for 
productive use in a trade or business 
or for investment and 2) is exchanged 
solely for property of a like-kind to be 
held either for productive use in trade 
or business or for investment. Under 
Section 1031(a)(1) certain property 
is excluded from non-recognition 
treatment, pursuant to Section 
1031(a)(2), including stock in trade or 
other property held primarily for sale 
(gemstones and other collectibles 
generally are not "excluded property" 
under Section 1031(a)(2) , so there 
should be no problem there.)

Usually, this requires that we 
spend some time with the client 
both inventorying their collection, 
and aggregating them so that we 
can readily identify what are held as 
investments, what are held as a hobby, 
and what are decorations. Without this 
groundwork, it sometimes is hard to 
prove that the artwork is, indeed, an 
investment.

2. Is there a like-kind exchange?

The second tax-related issue is 
whether the exchange is one of 
"like-kind." As used in Section 1031(a) 
"like-kind" has reference to the nature 
or character of the property and not to 
its grade or quality. One kind or class 
of property may not be exchanged 
under that section for property of a 
different kind or class, according to 
Reg. 1.1031(a)-1(b). Personal property 
held for investment includes assets 
such as stamps, gems, antiques, or 
coins. (There are limitations, however: 
bullion-type coins and numismatic-
type coins are not of like-kind; see 
Rev. Ruls. 79-143, 1979-1 CB 264, and 
82-96, 1982-1 CB 113.) A gemstone 

exchanged for a number of other 
gemstones by my client would 
constitute like-kind property, but 
the replacement gemstones do 
not have to be of the same type 
(i.e. a faceted Tanzanite for rough 
emeralds) as the grade or quality of the 
gemstones does not matter, though 
its nature (gemstones) and character 
(investment) does. My client cannot, 
however, exchange a gemstone for an 
oil painting.

3. Valuation and computation of 
gain or loss

Another tax issue relates to 
the valuations of the properties 
exchanged. Presumably the sculpture 
will be exchanged for sculpture 
without any other consideration 
or "boot" in connection with the 
exchange. Is the exchange truly of 
property of equal value? Often times 
collectors see an exchange as each 
was getting more value than he was 
giving up (hence the incentive to 
trade). In contrast, it is not at all clear 
that a sculpture itself was worth the 
moneys paid, i.e. if my client might 
knowingly have entered into a losing 
transaction, in order to complete her 
collection, might she successfully 
claim that she suffered a substantial 
economic loss on exchange, which 
should be recognized for tax purposes?

There is surprisingly sparse authority 
on point. The deductibility of losses 
incurred in transactions entered into 
for profit depends on whether the 
taxpayer's motive in entering into the 
transaction was primarily profit. See, 
e.g., Helvering v. National Grocery Co., 
20 AFTR 1269, 304 US 282, 82 L Ed 
1346 (1938).

AVOIDING STATE SALES TAXES
In some states the sales tax is also a 

significant cost, such as in New York 
(11%). To avoid these sales taxes on a 
like kind exchange, you should find 
out if your Authorized Agent (AA) 

GEMSTONES AND 1031 EXCHANGES
It is not just for real estate 

By Matthew Erskine • Reprinted with Permission • Edited by Howard R. Bromley
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has a relationship with an art dealer. 
Then you sell the artwork to the AA, 
who then swaps the artwork with the 
artwork the dealer purchased, at your 
direction, and the AA then delivers the 
resulting artwork to you.

ILLUSTRATION
Here is an illustration of the tax 

savings on a like kind exchange 
involving Artwork.

A collector of gemstones, aggregates 
certain pieces as investments, which 
he has a consignment agreement 
with a local dealer. He is a resident 
of New York and receives an offer for 
$1,000,000 for a consigned gemstone 
that he purchased 5 years ago for 
$250,000. If he sells, here are the tax 
effects.

Now, let’s consider the tax effect of a 
100% like kind exchange:

As mentioned, being able to qualify 
for LIKE treatment requires some 
ground work beforehand, but with the 
high, and rising, costs of outright sale 
(and the volatility of the art market), 
spending something now to have the 
right assets in place, and the right AA 
and other experts available, can pay 

off your for client with significant tax 
savings.

So when you get the offer you 
cannot resist for you gemstones, or 
other tangible assets, do not forget to 
think “Like Kind Exchange”! 

Sale Price $1,000,000.00

Net commission 
to dealer

$950,000.00

Cost basis -$250,000.00

Realized Capital 
Gains

$700,000.00

31.8% Fed Capital 
Gains Tax

$222,600.00

11% York State 
Sales Tax

$77,000.00

Net Proceeds $700,400.00

Total Tax $299,600.00

Cost Basis of Exchanged Property

Original 
Property 
FMV

$950,000.00 $250,000.00

Resulting 
Exchanged 
Property

$950,000.00 $250,000.00

Federal Tax 
Due

$0.00

NYS Sales 
Tax Due 
(assumes 
swap)

$0.00

Total Tax Due $0.00

Editor’s note: This article shows Pakistan’s 
concern with other countries profiting from these 
processes, while they are lacking the expertise to 
do it themselves. 

ISLAMABAD — Scientists have 
developed several techniques to give 
new colors to gemstones for value 
addition which ultimately raise their 
price in the market. Much brighter 
colors are produced in stones by 
treating them with thermal, electron 
beam heat, gamma rays and neutron 
irradiations.

These artificially colored stones 
are called “treated gemstones” and 
they have set very good example of 
generating wealth through research 
and prosperity through science. Giving 
details, spokesperson of Pakistan 
Science Foundation (PSF) Rehana 
Batool said Topaz is leading the treated 
gemstones market in the world and 
is famous among rich and ruler class 
since centuries.

It is found in USA, Russia, Mexico, 
Brazil, Myanmar and Pakistan, she said, 
adding, in Pakistan, topaz is mined 
from Gilgit, Hunza, Shiger, Skardu, 
Roundoo and Mardan.

“Pure topaz is always colorless 
and colors are produced due to the 
inclusion of other elements in it”.

Rehana Batool said the colors found 
in topaz are yellow, brown, orange, 
beige, red and green. The treated blue 
topaz becomes 30-50 times expensive 
than the ordinary one, she added.

It is fact that most of the blue topaz 
is treated to change its color but it is 
not always. Blue topaz is also found 
naturally in Texas and Russia, she 
mentioned.

Northern areas, Gilgit and Baltistan 
are known globally for their gems 
along with their scenic beauty. The 
gems found in Pakistan include Quartz, 
tourmaline, peridot, garnet, ruby, topaz 
and many more.

Rehana said in uncut or raw form, 
gemstones are sold on less price. For 
example, quartz is exported for few 
dollars per kg in raw.

While only one stone of few karats 
(1 gram = 5 karats) after value addition 
can bring more prices than a kg of raw 
stones, she stated.

Indonesia and Thailand are making 
millions of dollars by exporting treated 
gemstones to the world.

“To make the maximum out of our 
gem deposits, we need to adopt the 
latest value addition techniques”. 

‘TREATED GEMSTONES’ GET HIGH PRICE IN MARKET
From The Nation Newspaper • By: APP | January 17, 2013 
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The name Axinite 
refers to a group 
of borosilicate 
minerals that make 
an uncommon gem 
material. The stones 
are sufficiently hard 
for use in jewelry; as 
is often the case the 
material is simply 
too rare to find a 
meaningful place 
on the market. That 
said, there has been 
enough of this gem 
available in the last 
couple of years, 
primarily from finds 
in Pakistan, that we 
thought it merited a 
write-up. Looking at 
the first photo, you 
make be inclined to 
think of Axinite as 
just another scarce 
brown gem with 
little to make things 
more interesting. 
It’s true that there 
are a lot of rare, 
brown stones. The 
next photo should 
help with that a bit: 
Axinite has a strong 
directional color, 
or pleochroism, 
and one of these 
colors can be an 
intense purple. The 
combination of 
brown body color 
with strong flashes 
of purple is highly 
unusual and quite 
lovely.

There is even 
more to the story. 
As mentioned, Axinite refers to a 
group of minerals that are the same 
structurally but can differ based on 
the percentage of other elements 
present. Most gem Axinite has a high 

percentage of iron 
and is therefore 
known as Ferro-
Axinite. These are 
the primarily deep 
brown gems that 
are most frequently 
encountered. 
Attractive examples 
of Magnesio-
Axinite have also 
been discovered 
in gem quality in 
the last several 
years - interestingly 
enough at the 
Tanzanite deposits 
in Merelani, 
Tanzania. These 
stones have a 
strikingly different 
visual appearance 
— they tend to be 
pink-purple (see 
the double photos 
below) and will 
exhibit a color shift.

Deposits in 
Baja, California 
have produced 
gem Axinites for 
collectors for many 
decades, but only 
recently have more 
significant finds in 
Pakistan allowed 
larger, cleaner gems 
to be faceted.

Finally, what’s in 
a name? Axinite 
comes from the 
unusual flattened, 
wedge shape of the 
crystals themselves 
(see right). While 
these distinctive 
beauties are great 

for collectors, they tend to limit the 
available size of finished gems as flat 
crystals make for very poor yields 
when faceting. 

AXINITE
by Bradley Payne • Reprinted with Permission • Edited by Howard Bromley

ANNOUNCEMENT
Franklin Faceters Frolic (FFF) 

6.0 Announcement
By Howard Bromley

The FFF 6.0 is on! Save the dates: July 
26 and 27, in Franklin, NC.

At the end of July each year, 4 
different local Gem & Mineral shows, 
plus the Frolic, take place in the 
beautiful mountains of North Carolina 
in an area with a rich history of mining 
for ruby, sapphire, garnet, emerald 
and gold. The Franklin shows are the 
equivalent of a miniature Tucson or 
Quartzite. 

This year’s two day Frolic will be 
located again at the Fun Factory, about 
a block away from the local Club Show 
and within a mile or two of the other 
3 major shows in town. You will find 
a dozen dealers in the three Banquet 
Rooms of the Factory, selling software, 
rough, supplies and machines, along 
with a demo area for live faceting. 
There will also be programs in the 
Depot Room.

The mountains are breathtakingly 
beautiful. The people and food are 
great. Franklin is a great summer Show 
and Vacation destination.

All details to follow in the June USFG 
Newsletter issue. Check 
www.facetersfrolic.org for more 
information. 

Refractive 
Index

1.672-1.704

Crystal 
Structure

Triclinic

Hardness 6 1/2 – 7

Specific 
Gravity

3.18 – 3.37

Chemical 
Composition

(Ca,Mn)2(Fe,Mn,Mg) 
Al2BSi4O15OH

Occurrences
Mexico, Pakistan, 

Tanzania, California

http://www.facetersfrolic.org
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be pleochroic, and while alexandrite is 
strongly pleochroic, it can also change 
colors independently of viewing 
angle when viewed under an artificial 
light source. (In natural sunlight, the 
gem appears greenish blue; in soft 
incandescent light, the gem appears 
reddish purple, instead.)

A variety of Chrysoberyl, alexandrite 
belongs to the same family of 
gemstones as emerald. Its color-
changing properties (and its scarcity 
relative to diamond) is due to an 
exceedingly rare combination of 
minerals that includes titanium, iron 
and chromium.

8. TANZANITE

The catchphrase you hear tossed 
around about tanzanite is that it’s 
1000 times rarer than diamond, which 
it very well may be, considering that 
it’s found almost exclusively in the 
foothills of Mount Kilimanjaro, and 
in limited supplies. Like alexandrite, 
tanzanite exhibits dramatic color shifts 
that are dependent upon both crystal 
orientation and lighting conditions. 
In this figure you can see how the 
tanzanite changes color when viewed 
in vertically polarized light, unpolarized 
light, and horizontally polarized light, 
moving from left to right. According 
to Caltech’s geology division, these 
color variations are largely due to the 
presence of vanadium ions. [Figure 
from Caltech]

7. BENITOITE
This striking blue 
stone has only 
been found, as its 
name suggests, 
near the head 
waters of the San 
Benito River in 

We’ve all heard that diamond is 
actually pretty common when it 
comes to gemstones, but who among 
us can actually name any that are 
rarer?

Presented here are ten of the rarest 
gemstones on Earth.

10. PAINITE
In 2005, The 
Guinness Book 
of World Records 
called painite 
the world’s 
rarest gemstone 
mineral. First 

discovered in Myanmar by British 
mineralogist Arthur C. D. Pain in the 
1950s, for decades there were only 
two known crystals of the hexagonal 
mineral on Earth; by 2005, there were 
still fewer than 25 known specimens.

Today, painite isn’t as rare as it used 
to be — according to Caltech’s division 
of geological and planetary sciences, 
the identification of a new painite 
repository in Myanmar, “the recent 
discovery of the actual source of the 
original stones,” and “the subsequent 
discovery of two major new localities 
in the Mogok area” have all led to 
the recovery of several thousand 
crystals and fragments, but painite 
nevertheless ranks among the rarest 
minerals on Earth.

9. ALEXANDRITE
Alexandrite is 
a genuinely 
incredible 
gemstone, owing 
to the fact that 
it can actually 
undergo dramatic 
shifts in color 
depending on 
what kind of light 

it’s in. To be clear: this color change is 
independent of your viewing angle; 
a gemstone that shifts colors when 
you rotate it in your hand, is said to 

TEN RARE GEMS
Ten gemstones that are rarer than diamond

Reprinted from http://io9.com/5902212/ten-gemstones-that-are-rarer-than-diamond and edited

San Benito County, California (some 
sources say it has also been unearthed 
in limited quantities in Japan and 
Arkansas, but that these specimens are 
not “gemstone quality”), and is also the 
state’s official gem.

One of the most distinctive features 
of benitoite is how positively awesome 
it looks under a UV light, where it 
fluoresces a brilliant color reminiscent 
of glowing blue chalk. What’s strange 
is that, even though it was first 
described at the turn of the twentieth 
century, and we’ve known its chemical 
composition for decades, the origin of 
its color and its fluorescent properties 
still aren’t well understood.

6. POUDRETTEITE
The first traces of 
poudrette were 
discovered in the 
mid 1960s in the 
Poudrette quarry 
of Mont Saint 
Hilaire, Quebec, 

but it wasn’t officially recognized as a 
new species of mineral until 1987, and 
wasn’t thoroughly described until as 
recently as 2003. According to some 
sources, it’s likely that few people 
will ever encounter a poudretteite 
specimen in person, and many will 
likely never even hear of it.

5. GRANDIDIERITE
This bluish-green 
mineral is found 
almost exclusively 
in Madagascar, 
though the first 
(and, presumably, 
only) clean 

faceted specimen (pictured here) 
was recovered from Sri Lanka. Like 
alexandrite and tanzinite, grandidierite 
is pleochroic, and can transmit blue, 
green, and white light.
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in 1904, and while it is closely related 
on a chemical level to both emerald 
and aquamarine, it is considerably rarer 
than both. (The mineral’s red color is 
due to the presence of Mn3+ ions.)

The mineral’s known distribution 
is limited to parts of Utah and New 
Mexico, and has proven exceptionally 
difficult to mine in an economically 
feasible fashion. As a result, some 
published estimates say rubies of 
similar quality (rubies being a rare gem, 
themselves), are roughly 8000 times 
as plentiful as any given red beryl 
specimen. Consequently, prices on 
red beryl have been known to reach 
as much as $10,000 per carat for cut 
stones.

INFORMATION AND PHOTOS 
ARE FROM: 

University of Arizona minerology and 
crystallography; the RRUFF Project; 
Caltech GPS’s Mineral Spectroscopy 
Server; The Smithsonian Department 
of Mineral Sciences 

4. RED DIAMONDS
Alright, so 
technically 
speaking red 
diamonds are 
diamonds, but 
they highlight an 
important point 

about the mineral that’s really worth 
pointing out, namely that diamonds 
come in a range of colors. They are, in 
order of rarity: yellow, brown, colorless, 
blue, green, black, pink, orange, purple 
and red. In other words, the clear 
diamonds you’re liable to encounter at 
your local jeweler aren’t even rare as far 
as diamonds go.

As a point of reference, the largest 
red diamond on Earth — The 
Moussaieff Red, pictured above — 
weighs just 5.11 carats (about 1 gram). 
The largest traditional diamonds 
— such as those cut from the 
3,106.75-carat Cullinan diamond — 
weigh in at well over 500 carats.

3. MUSGRAVITE
This mineral was 
first discovered 
in 1967 at the 
Musgrave Range 
in South Australia, 
but has shown 

up in limited quantities in Greenland, 
Madagascar, and Antarctica. The very 
first specimen that was actually large 
and pure enough to be cut to shape 

(like the one pictured here, courtesy of 
the Gemological Institute of America) 
wasn’t reported until 1993, and, as of 
2005, only eight such specimens are 
believed to exist.

2. JEREMEJEVITE

First discovered in Siberia at the end of 
the 19th century, gem-quality crystals 
of jeremejevite (i.e. minerals large 
and clear enough to be cut to shape) 
have since been recovered in limited 
supplies in Namibia. Pictured here is 
the largest faceted jeremejevite on Earth, 
weighing in at just shy of 60 carats (or 
roughly 12 grams).

1. RED BERYL

Red beryl (aka bixbite, “red emerald,” or 
“scarlet emerald”) was first described 
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Before considering what a sliding 
diamond does, let’s look at what 
a stationary diamond under load 
does to a crystalline material. To 
make actual measurements of the 
pressure, I used fairly large single 
crystals of synthetic diamond with 
a cubo-octahedral shape (Figure 1). 
Under a microscope I measured the 
area of selected cube faces on three 
different crystals and then placed 
them between the polished faces of 
synthetic single crystal corundum 
anvils in a compression testing 
machine. (My faceting machine came 
in handy for polishing the anvils.) The 
real intention was to determine the 
pressure at which the diamond crystals 
fractured. It was around 4.44 GPa. 
But an interesting consequence was 
the damage caused in the synthetic 
corundum (Figure 2). You can see some 
straight cracks, caused by crystalline 
slip or cleavage, and some ring cracks. 
These penetrate into the material in 
widening cones, or Hertzian fractures. 
Such expanding cone fractures are also 
produced under dynamic impact in 
brittle materials, as when a bullet hits 
a thick sheet of glass. (In the mountain 
rivers near Cape Town where I live, the 
hard quartzite boulders are covered 
with circular scars where such ring 
cracks caused by tumbling impact 
have been exposed to various depths 
by abrasive erosion of the rock surface.)

Now think about a single diamond, 
under load but not sufficient to cause 
failure of the diamond, being dragged 
across a crystalline surface. A ‘bow 
wave’ of compression exists in front of 
and underneath the diamond, and a 
‘wake’ of tension follows the passage 
of the diamond. If the stress in the 
surface is sufficient, then cracks form to 
release the tension in the crystal lattice, 
causing a succession of cleavage 
cracks and ring cracks, intersecting 
each other. Multiple diamonds under 
load will cause overlapping tracks of 
damage, consisting of successions of 
cracks and excavation of previously 

Many years ago Dr. Stephen Attaway 
published an important article in 
the New Mexico Faceter. In it he 
described Dr. Scott Wilson’s research 
into sub-surface grinding damage in 
manufacturing mirrors. Dr. Wilson and 
his colleagues found that cracks could 
extend below the surface by between 
four to ten times the diameter of the 
abrasive grit used. Presumably this 
research was conducted on glass, 
although the article does not say 
so. Dr. Attaway published a table, 
reproduced often since, showing the 
relationship between grit size and 
the range of subsurface damage that 
can be expected. He emphasized 
that to obtain a well polished final 
surface, the damage produced by 
each previous grinding step has to be 
removed by each successive step. If 
this is not done, subsurface damage 
will become evident later on in the 
polishing process. I like to think of this 
as ‘Attaway’s Rule’. Recent discussion on 
GemologyOnline has included criticism 
of Attaway’s Rule, on the grounds 
that what occurs in glass, which is 
largely amorphous, may not occur in 
crystalline materials. The purpose of 
this article is to present photographic 
evidence of the extent of diamond 
grinding damage in a variety of single 
crystal materials, analogous to the 
gemstones we facet, and to describe 
the mechanism of material removal, in 
defence of Attaway’s Rule.

It is nearly impossible to view the 
interaction between diamonds on the 
surface of a grinding tool like a lap 
and the workpiece, in our case a single 
crystal material. I have tried, using a 
high-speed camera to take a movie of 
a diamond impregnated bronze drill 
bit drilling into a block of synthetic 
single crystal quartz polished on one 
side, in an attempt to capture an 
image of the crack front propagating 
into the quartz. For various reasons this 
was not successful and I had to resort 
to photographing the damage from 
above, after the fact.

THE MECHANISM OF DIAMOND GRINDING
by Duncan Miller, Ph.D., FGA

loosened material. In brittle solids this 
fracturing and excavation is the main 
mechanism of material removal by 
abrasion, rather than grooving caused 
by plastic deformation (like metal 
being scraped with a sharp object).

For abrasion tests I used 40/50 mesh 
synthetic cubo-octahedral diamond 
crystals in a sintered bronze matrix in 
specially made 20 mm diameter drill 
bits. These I drilled into a variety of 
materials to study the interaction of 
the diamonds with various rock types. 
But I also drilled into blocks of three 
single crystal materials – synthetic 
quartz, natural calcite, and amazonite 
feldspar. The scanning electron 
micrographs in Figures 3 to 5 show 
the typical tracks made in these three 
materials, all at approximately the 
same magnification. The fracture in 
quartz consists mostly of choncoidal 
fracture from interacting cone 
cracks. The fracture in feldspar shows 
large-scale spalling due to cleavage 
between individual diamond tracks, 
which show finer fracture . The track in 
calcite shows clear cleavage fracture, 
as well as some plastic grooving by the 
diamond tips.

So, what does this have to do 
with faceting? Although we cannot 
see into the material, it is clear in all 
three cases that in diamond grinding 
extensive brittle fracturing takes 
place. The extent of fracturing varies 
with the material. Where cleavage is 
insignificant, as in quartz, Hertzian 
fracture predominates. The fracture 
mechanism observed in studies on 
glass appears to be similar to those 
in gem materials with weak or no 
cleavage. In materials with easy 
cleavage, cleavage fracture produces 
even more extensive damage than 
in quartz, under similar abrasive 
conditions, i.e. diamond size, load, 
speed, etc. Although the extent of 
subsurface damage was not quantified 
in these tests, the photographic results 
show that it can be expected to be 
of the same order of magnitude as in 
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tests on glass, and in some cases even 
worse.

Figure 6 shows details of a single 
diamond track in quartz, at two 
different magnifications. This shows 
how angular particles of quartz can be 
released by intersecting fractures, or 
loosened sufficiently to be excavated 
by successive passes of diamond. We 
can expect that a more uniformly 
fractured surface would be obtained 
when faceting, because of sweeping 
the lap so that individual diamonds 
don’t repeatedly travel in the same 
‘groove’. Nevertheless, the general 
extent of damage would be similar, 
and all of it needs to be removed at 
each successive grinding stage. If this 
in not achieved, then intersecting 
deep fractures can release angular 
particles later on, producing pits and 
scratches to frustrate the polishing 
process. I think if you keep Figure 6 in 
mind while facet grinding, you will be 
constantly reminded of the necessity 
of following Attaway’s Rule.

So far we have been concerned 
only with ‘coarse’ diamond grinding. 
How coarse is coarse? This is a 
difficult question to answer, but as 
one moves to finer diamond grits 
different mechanisms seem to take 
place. Many faceters will be familiar 
with the effect of ‘glazing’ or partial 
facet polishing when grinding with 
1200 mesh diamond. This seems 
to be the point at which material 
removal by brittle fracture starts to be 
overtaken by the poorly understood 
mechanisms of polishing. Traditionally 
diamond polishing has been seen 
simply as successively finer grinding 

until the scratches are sufficiently 
fine not to interact with visible light. 
The phenomenon of glazing shows 
this cannot be the case with many 
gemstones. I have experienced it 
not only with corundum, where it is 
encountered frequently, but also in 
tourmaline and even beryl.

Figure 7 shows a scanning electron 
micrograph of the junction between 
a glazed area and unglazed area 
on a facet cut in synthetic single 
crystal corundum with a 1200 mesh 
diamond sintered bronze faceting 
lap. The crystallographic orientation 
of the surface is the same on both 
sides of the junction but on the 
left the diamonds have caused 
fracture and on the right they have 
produced a smoother surface. This 
glazing phenomenon has several 
characteristics that beg explanation. 
1) It occurs mainly with ‘finer’ 
diamond laps. 2) It seems to be more 
prevalent on faces of some particular 
crystallographic direction than on 
others. 3) It doesn’t necessarily extend 
over a whole facet (as shown by Figure 
7). 4) It slows down or even stops the 
grinding process. 5) Sometimes it can 
be removed by increasing the load, 
i.e. pressure per diamond. 6) When a 
previously polished area is removed by 
grinding the exposed surface beneath 
seems to be more coarsely fractured 
than one would expect with that mesh 
size grit.

Any description of the polishing 
mechanism with diamond needs to 
address the glazing phenomenon 
and explain it, because it seems to 
represent a ‘tipping point’ between 

abrasive grinding and polishing. 
I suspect that when a gemstone 
surface reaches some critical degree 
of smoothness, the diamonds can no 
longer overcome the compressive 
strength of the surface, so they 
cannot indent sufficiently to excavate 
fractured material or induce new 
fractures, and instead slide over the 
surface removing asperities but 
no longer creating new fractures. 
The diamonds on the lap present a 
combined bearing surface below the 
critical load threshold required for 
indentation of the individual particles. 
This is merely a hypothesis, and I have 
no experimental evidence other than 
the phenomena observed during 
faceting to support it. The proposed 
sliding or ‘planing’ mechanism of 
diamond polishing is not novel and 
was suggested a long time ago 
by Fred Van Sant. No one seems 
to have tackled it with directed 
experimentation since.

An internet search for ‘diamond 
polishing mechanism’ located 
numerous articles about diamond 
polishing diamond but I could find 
none about other gem materials 
except the undated ones by Stephen 
Attaway (www.attawaygems.com/
NMFG/cabinet_makers_and_chain_
saws.html) and Fred Van Sant (www.
usfacetersguild.org/articles/fred_van_
sant/polishing_with_diamond/). For 
anyone interested in the rock drilling 
experiments, conducted as part of a 
Ph.D. in materials engineering, they too 
were published a long time ago.

Miller, D.E. & Ball, A. 1990. Rock 
drilling with impregnated diamond 

Figure 1: Cubo-octahedral synthetic diamond crystals used in 
indentation experiments

Figure 2: Cracks in synthetic single crystal corundum caused by a 
diamond loaded to failure. There are straight slip bands or cleavage cracks 
and circular ring cracks, which extend conically into the corundum. The 
white powder is crushed diamond.

Figure 3: Diamond abrasion track in synthetic single crystal quartz
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microbits — an experimental 
study. International Journal of Rock 
Mechanics and Mining Sciences 
27:363–371.

Miller, D.E. & Ball, A. 1991. The wear of 
diamonds in impregnated diamond bit 
drilling. Wear 141:311–319. 

Figure 4: Diamond abrasion track in natural single crystal amazonite 
feldspar

Figure 5: Diamond abrasion track in natural single crystal calcite

Figure 6a: Detail of track of single diamond in quartz Figure 6b: Detail of track of a single diamond in quartz Figure 7: Interface between glazed surface (right) and ground surface 
(left) on a single facet on synthetic single crystal corundum after grinding 
with a 1200 mesh diamond impregnated bronze lap

WORLD’S LARGEST CUT AQUAMARINE
From IGS News (12/8/12) • Edited by Howard R. Bromley

Links: http://blogs.smithsonianmag.com/
aroundthemall/2012/12/worlds-largest-cut-
aquamarine-gives-the-hope-diamond-a-run-for-
its-money/, and http://www.allaboutgemstones.
com/_gems_aquamarine_dom_pedro_
munsteiner.html

The world’s largest cut 
aquamarine was donated to the 
Natural History Museum in early 
December 2012. The stone was 
found in the famous Santa Maria 
mines of Minas Gerais, Brazil in 
the late 1980s. It was so heavy 
that it came out of the mine in 
three pieces. The largest piece 
stood 23 inches tall and weighed 
57 pounds and was named “Dom 
Pedro” after the two emperors of 
Brazil: Dom Pedro Primeiro and 
Dom Pedro Segundo. Weighing 
24,875 grams (57 pounds), this 
blue variety of Beryl known as 
“Aqua Marina” or “Aquamarine” 
was 10,363 carats and 23 1/4 
inches (59 cm) Tall. The stone was 
given to master gem cutter, Bernd 
Munsteiner to cut. The finished 
stone, named “Waves of the Sea”, 

was cut in 1993 and is 35cm (13 
13/16 inches) tall. 

Bernd Munsteiner is known as 
“the Picasso of gems,” He is famous 
for his unique work both in 
cutting gems and making use of 
gem inclusions. He is also credited 
with creating “fantasy cuts”. 
Munsteiner spent four months 
studying the rough aquamarine 
crystal before even beginning the 
six-month procedure of sculpting 
and cutting it; a process that 
would eventually transform the 
raw stone into an eye catching 
sculpture infused with light. 
Munsteiner’s faceting technique 
cuts into the stone to catch and 
reflect light, illuminating it from 
within with starbursts of lines. 

http://blogs.smithsonianmag.com/aroundthemall/2012/12/worlds-largest-cut-aquamarine-gives-the-hope-diamond-a-run-for-its-money/
http://blogs.smithsonianmag.com/aroundthemall/2012/12/worlds-largest-cut-aquamarine-gives-the-hope-diamond-a-run-for-its-money/
http://blogs.smithsonianmag.com/aroundthemall/2012/12/worlds-largest-cut-aquamarine-gives-the-hope-diamond-a-run-for-its-money/
http://blogs.smithsonianmag.com/aroundthemall/2012/12/worlds-largest-cut-aquamarine-gives-the-hope-diamond-a-run-for-its-money/
http://www.allaboutgemstones.com/_gems_aquamarine_dom_pedro_munsteiner.html
http://www.allaboutgemstones.com/_gems_aquamarine_dom_pedro_munsteiner.html
http://www.allaboutgemstones.com/_gems_aquamarine_dom_pedro_munsteiner.html
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Even among 
collectors of gem 
rarities, Zektzerite is 
not widely known.  
This despite the fact 
that the mineral 
is quite lovely, 
reasonably durable 
and is, in fact, a gem 
uniquely found 
only in the U.S. 
(Washington state) 
and Tajikistan.

Perhaps one reason for 
this is that Zektzerite was 
only identified as a separate 
species in the late 1970’s.  
Upon first encountering 
the mineral, it was thought 
(due to the color and 
apparent habit) to be Beryl.  
The locality, in Washington’s 
Golden Horn Batholith, 
is extremely rugged and 
even when thoroughly 
searched, the small pockets 
containing Zektzerite are few and far 
between.  So, ultimately, the lack of 
familiarity with this gem has to do with 
one simple fact - its extreme rarity.

Drawing a comparison with another 
collector’s gem may provide some 
perspective.  Let’s use a much more 
widely known collector’s favorite, 
Benitoite.  Both gems are found in gem 
grade in just one locality worldwide, 

both in the western 
U.S. for that matter.  
Both have an 
attractive color 
range - these are 
lovely gems and 
not deep brown 
or colorless gems 
as so many rarities 
are.  Moreover, in 
terms of hardness 
and durability, 
both Benitoite 

and Zektzerite are 
capable of being jewelry 
stones.  The similarities 
disappear however when 
you consider the relative 
abundance of Benitoite 
in comparison - think of 
those huge specimens 
literally covered with the 
blue pyramidal crystals 
of Benitoite.  No such 
proliferations of Zektzerite 
exist - crystals are 

exponentially rarer at their locality. 
Consider then the likelihood of 

actually having a faceted example of 
this mineral; quite literally one of the 
gem world’s great rarities.  Unless you 
happen upon a hidden trove or decide 
to take a collecting trip yourself, there 
is not more than a slim chance of 
finding these in the marketplace. 

ZEKTZERITE
by Bradley Payne • Reprinted with Permission • Edited by Howard Bromley

Refractive 
Index

1.582 – 1.584

Crystal 
Structure

Orthorhombic

Hardness 6

Specific 
Gravity

2.79

Chemical 
Composition

LiNaZrSi6O15

Occurrences Washington, Tajikistan
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IH: The diamond industry is an 
industry without a leader. Each of 
the big players is giving a different 
message. De Beers says diamonds 
are for engagement rings. Other 
people say something else. There are 
many mixed messages, and no clear 
leadership. We intend to be that leader 
for colored stones.

We are seeing a very 
strong shift with people back 
to color. Diamonds have 
become more expensive 
and the margins aren’t there 
anymore. Color lets you 
display your individuality. 
Young people love the fact 
that all emeralds aren’t the 
same.

A few years ago, if you 
walked down [London’s] 
Bond Street, the jewelry store 
had 100 percent diamonds. 
Now it’s 50 percent color. 
There’s been an incredible 
move to color.

JCK: How do you sell your 
gemstones?

IH: We sometime use the term 
sightholders because that’s what the 
market knows. But we don’t have 
sights, we have auctions. 

JCK: Do any of your clients also 
manufacture diamonds?

IH: Yes, quite a few. Many cutters 
in India got started in color. They 
ventured into diamonds because 
it gives them a regular supply, 
economies of scale, et cetera. But for 
a much lower output in terms of cash, 
with color, you can double your stake. 

Posted on January 11, 2013; Reprinted with 
Permission

Gemfields has been making a lot 
of waves lately, with its late 2012 
purchase of Fabergé and its CEO’s 
desire to become the “De Beers of 
colored stones.” (Of course, De Beers 
isn’t really De Beers these days. 
But that’s another story.) CEO Ian 
Harebottle stopped by JCK’s New York 
City office yesterday to talk about the 
company and his plans for the future: 

JCK: What do you mean when you 
say that you want to be the “De Beers 
of colored stones”? 

Ian Harebottle: I grew up in 
Johannesburg, not far from De 
Beers’ head office. I love color and 
I thought there was a 
massive opportunity. One 
of the reason De Beers was 
so successful is because 
they had 70 percent of 
the world’s supply. That 
was what I tried to do at 
TanzaniteOne. We had a 
lot of success but not the 
success we were imagining. 
So I joined Gemfields in 2009, 
and the results have been 
phenomenal.

We now have 25 percent of 
the world’s emerald supply, 
40 percent of the amethyst 
supply, and hopefully we are 
on target to control 30 percent of the 
world’s ruby supply. That is nowhere 
near 70 percent, but it’s sufficiently 
dominant.

Our big focus now is to find a 
sapphire source, but it’s not easy. We 
do have in our portfolio sapphire 
licenses in Madagascar. So certainly 
sapphire is at the forefront of our 
thinking. It is important to have 
those—emerald, ruby, and sapphire—
that traffic light. But it’s great to have 
amethyst, chrome tourmalines.

JCK: De Beers, of course, promoted 
its product a lot. Are you also doing 
that?

IH: At 
Gemfields, we 
see our focus as 
the mine and 
the market, or 
as we like to say, 
the mine and 
the mind. We 
don’t want to 
control the whole 
channel; it’s 
specifically mining and marketing.

Most of our marketing has been 
in India, Arab states, China, and a fair 
amount in Europe and South Africa. 
We haven’t done much in the U.S. for 
a bunch of reasons: For a while, your 
economy wasn’t too strong. But now 
we are starting to focus on the U.S. 

and will soon be signing up a young 
Hollywood starlet.

Now, what does the diamond 
industry spend on advertising? It’s 
hundreds of millions of dollars. Relative 
to diamonds, we’re spending a smaller 
amount. But it’s the most spent by any 
leader in the colored stone sector—
ever. And we’ve found one you start 
the seed marketing, manufacturers 
follow.

JCK: We have written about 
more brides choosing alternative 
engagement rings, many with colored 
stones. Why do you think that is?

HOW GEMFIELDS PLANS TO BE THE “DE BEERS OF GEMSTONES”
By Rob Bates, Senior Editor, JCK Magazine

Hollywood actress Mila Kunis secretly visited Zambia in order to launch her new role as ‘Gemfields Ambassador’. Mila 
topped off her Zambian adventure at Kapani Lodge – our legendary HQ in the Luangwa Valley, here is a photo of Mila 
with some of the team (top left: Adrian, Christina (Gid), Mila, Shaddy, Dave, Abraham. Second row standing: trainee 
guides Phillip and Patience. Front row: Alec, Priya, Mindy and Afax.
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And with colored stones, there are 
much better margins.

JCK: How does your purchase of 
Fabergé fit into this?

IH: We saw a huge opportunity with 
Fabergé. It is a prestige luxury brand—
the jewelers to kings and queens. 
Then Unilever bought it and it became 
cheap aftershave, et cetera.

Fabergé adds energy; it adds power 
to our product. If you think of the 
go-to for diamonds, you think Tiffany, 

Harry Winston, a few others. But what 
is the go-to for colored stones? There 
isn’t one at the moment. We would 
love to position Fabergé as the go-to 
for colored stones.

JCK: So will Fabergé concentrate on 
colored stones?

IH: It will be a big aspect. But it 
always was. It will be high-end hard 
luxury, with jewelry, watches, a big 
focus on color.

JCK: How much of your product will 
end up at Fabergé?

IH: Less than 2 percent. Fabergé will 
target the very top-end and become 
the aspirational component. It will 
also buy product from the rest of the 
market.

JCK: How many stores do you plan 
to open?

IH: We will probably open two to 
three stores a year in the next few 
years. The idea is to have a few select 
stores in select places. Right now 

we only have six stores in places like 
Madison Avenue. The idea is not to 
compete with our customers. 

JCK: Will you start a gemstone 
brand?

IH: No. We have Fabergé, but our 
gemstones will be more like Intel 
Inside. So our stores will be sold at 
Fabergé with Gemfields inside.

We like to talk about the fifth 
C—confidence. We can guarantee 
the ethical route to market. That’s 
becoming more and more important. 
Everybody is concerned about that, 
but particularly young people.

JCK: How do you feel about emerald 
becoming Pantone’s color of the year?

IH: That is so exciting. It’s like 
everything is aligning and the planet 
wants this to happen. 

Dramatic skies, green everywhere and a (fairly) full river. Just what this 
time of year is all about.

currently going on in Somaliland that 
is related to the collection of minerals 
that are easily found on the surface in 
the mountainous areas of the country. 
These minerals include diamonds, 
rubies and emeralds.

Additionally, Road workers in 
Columbia turned up a surprisingly 
rich deposit of emeralds in the 
northwestern Boyaca region. Word 
got around quickly and hundreds of 
treasure hunters flocked to the remote 
area, known locally as The Devil’s Nose. 
The local police had to cordon off 
the area as it is on the side on a steep 
mountain with a 500 meter (1,600 foot) 
drop. 

NEW EMERALD DISCOVERIES
Edited by Howard R. Bromley

From: http://www.petroleumnews.com/
pntruncate/126976223.shtml, http://
somalilandsun.com/index.php/economic/1656-
jewelry-diamond--ruby-and-emerald-stones-
from-somaliland, and http://www.bbc.co.uk/
news/world-latin-america-20079312

Canada is about to become one of the 
world’s largest emerald producers. A 
large deposit of emeralds has been 
found in the Northern Canadian 
providence of Nunavut, which means 
that all three northern territories of 
Canada have been found to contain 
emeralds.

While exploring for gold in the 
central Kivalliq region of Nunavut, 
North Country Gold Corp. found 
evidence of emerald in a drill 
core at the Anuri prospect on its 
300-kilometer- (186 miles) long 
Committee Bay Greenstone Belt 
Property.

Committee Bay is one of the largest 
remaining greenstone belts in Canada. 
The discovery of emerald on the 
property is the fourth documented 
occurrence in Canada. Discoveries 
of emerald also have been reported 
in northern British Columbia and 
northern Ontario.

Another source for emeralds is 
Somaliland. There is a lot of activity 
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improvements should be available 
from Zane at Polymetric for both new 
machines and retrofits. Dalan then 
introduced us to the Ultratec Fantasy 
machine and its capabilities. In the 
afternoon session Dalan was back with 
a long demonstration workshop on 
Fantasy cut technique. For those of you 
who have struggled with the dearth of 
information on this subject along with 
continual efforts to reinvent the wheel 
exploring workable techniques — 
this was a very valuable presentation 
indeed.

USFG Board Member Michiko 
Huynh gave a very nice presentation 
on competition cutting and her past 
competitive efforts and techniques. 
She has qualified for every SSC class 
twice, including back to back Grand 
Masters. Her hints and technique 
explanations were quite valuable.

And finally, last night there was the 
Hob Nob, graciously hosted by the Old 
Pueblo Lapidary Club. It seems there 
was a larger, more dynamic crowd than 
in years past, and the event was a real 
success. It was interesting to see the 
interaction between fellow faceters 
who only see each other once a year at 
this event.

Planning for next year has already 
started, and I can tell you that Roger 
has some very interesting plans for an 
expanded USFG presence in Tucson 
that I am sure are going to be very well 
received. 

I’ve just 
completed my 
first week here 
in Tucson and 
am once again 
amazed at how 
large the show 

has become. There are 39 official 
venues and it would take an ambitious 
soul indeed to see all of them in the 
allotted time. I think my first visit to 
Tucson was in 1976 or 1977 and I 
believe there were all of two venues 
back then.

Unlike years past, I have no real 
buying agenda this year. Last year I 
bought some rough that I still have 
not cut as well as a few display mineral 
specimens. This year I’ve 
been mostly content to meet 
up with old friends and to 
note the current trends in 
the color stone business. 
Prices seem very high to 
me for cut goods. Extreme 
examples include medium 
size Mandarin garnet for 
$3200/ct.and a very large 
tsavorite for $9,000/ct. 
Both prices shocked me. 
There seemed to be a lot of 
tanzanite at the show and I 
understand that prices at the 
mine have almost collapsed 
and are lower than they have 
been in years. So, if you were 
sitting on a large stock of 
tanzanite you needed to sell 
you might be unhappy at 
the moment. Clearly, though, 
such a condition is highly 
unusual and completely 
opposite the trend of 
seemingly endless price 
increases.

I did buy some rough 
from Robert Lowe and made 
the requisite stops at New 
Era and Thomas Schneider. 
Tom indicated that Chinese 
buyers arrived in droves 
the first day of the show 

and purchased all the tourmaline 
rough over 2 grams. I would say that 
reasonably priced larger pieces of 
rough, outside of the usual quartz or 
blue topaz, is very hard to find.

A visit with Elaine at About 
Lapidary is de rigueur and I gave into 
temptation and purchased both a new 
Creamway lap and the new Matrix as 
well as a few other odds and ends.

The highlight of the week was surely 
the USFG seminars on Friday. Roger 
Dery did a terrific job of organizing 
the speakers and the results were 
extraordinary:

Chris Smith, American Gemological 
Laboratories, gave a great illustrated 
talk on clarity enhancement and 

both its detection and 
characterization. Among his 
examples was a beautiful 
ruby that had been oiled. 
The customer was reluctant 
to accept “clarity enhanced” 
on the certificate and 
asked the lab to remove 
the oil. After removing the 
oil with acetone the stone 
was almost relegated to 
fish gravel quality — the 
difference was remarkable.

Next Al Gilbertson, who is 
the cut vs. quality research 
guru at GIA gave a highly 
informative talk on cut 
quality, how it is evaluated, 
the causative factors and 
the available software used 
to analyze cut variations. 
I personally had no idea 
about the software resources 
and I was very impressed 
with what can be done in 
analyzing both rough and 
cut materials.

The inimitable Dalan 
Hargrave gave two 
presentations on fantasy 
cutting. The first introduced 
the OMF and the significant 
improvements he has made 
on his unit. Some of those 

TUCSON 2013
by L. Bruce Jones, G.G., F.G.A., D.Gem.G.. President, USFG

Dalan Hargrave

Michiko Huynh
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cat's eye quartz. Other types of optical 
phenomena include adularescence, 
aventurescence, asterism and color change.

Color Distribution: Color distribution 
refers to the distribution of solid colors and 
patterns on a gemstone. Some gemstones 
distribute colors and patterns so unique 
that a separate variety was needed in order 
to properly classify them. One example is 
onyx, which is essentially agate formed with 
parallel band patterns rather than curved.

Transparency: In the gem trade, 
transparency refers to a gem's ability 
to transmit light, and gems are often 
classified by their transparency. Gemstone 
transparency can range from purely 
transparent, to translucent, to opaque. 
Colorless quartz is an example of a 
transparent variety, whereas agate and 
moonstone are typically translucent. 
Both jasper and tiger's eye are considered 
opaque, because no light is passed through 
these varieties.

ORGANICS & SYNTHETICS
Organic gems are naturally occurring gems 
composed of rock, crystal, minerals or other 
various organic substances.

Synthetic gems were created in a 
laboratory setting. Synthetic gems have 
"natural" composition, but they were not 
naturally occurring. When compared to their 
organic counterpart, synthetic gemstones 
have identical chemical composition and 
crystal structure, including specific gravity 
and other various optical qualities. But 
however, not all lab created gems are 
considered to be synthetic. This is because 
some lab creations utilize unnatural 
ingredients, such as lab-grown opal, which 
is composed of nearly 70-80% silica and 20-
30% bonding agent.

Synthetics are very often confused with 
"simulated" gems, but simulated gems 
are simply imitations possessing only 
optical similarities. For example, a diamond 
simulant known as cubic zirconia is a 
perfect example of a simulated gem — CZ 
appears to be the same as natural diamond, 
but the chemical and crystal structures are 
in fact worlds apart. 

Note: This article reprinted by permission from 
GemSelect’s October 2012 Newsletter 

Have you ever wondered how gemstones 
were classified? Well, according to the 
science of mineralogy, the basis of 
gemstone classification begins with 
distinguishing various gemstone groups 
based on their crystal structures and 
associated chemical composition. 
Gemstone groups are then subdivided 
into separate species and lastly, variety. 
The process seems simple enough, but 
in actuality, most average consumers 
are unaware that groups, species and 
varieties are actually different gem 
classification levels. The science of 
gemstone classification was defined by 
former GIA graduates, Cornelius Hurlbut 
and Robert Kammerling, and remarkably, 
their renowned system is still used by 
gemologists today.

GEMSTONE GROUP
When two or more gem species have 
similar chemical composition, crystal 
structure or physical qualities, they are 
defined as a group. There are 16 mineral 
gemstone groups, consisting of beryl, 
chrysoberyl, corundum, diamond, feldspar, 
garnet, jade, lapis lazuli, opal, peridot, 
quartz, spinel, topaz, tourmaline, turquoise 
and zircon. Interestingly, there are several 
gem "groups" that are actually stand-alone 
gem species, such as tourmaline, zircon, 
topaz and spinel, but however, each of 
these species have multiple variations 
available, therefore justifying group 
classification status.

GEMSTONE SPECIES
Gemstone species have varying chemical 
composition, as well as crystal structure. 
There are approximately 130+ different 
gemstone species on the market today, 
with new discoveries being added. 
Chemical compositions can range widely, 
from complex mixes of various compounds 
to simple, single chemical elements, like 
diamond which is composed of only 
carbon. Although diamond may have a 
simple composition, its crystal structure 

is quite complex. Crystal structures can 
also vary from simple single structures 
to immensely complicated clusters of 
microscopic crystal. Some species may even 
possess a liquid, non-crystalline structure 
such as opal, referred to as an amorphous 
structure. Inorganic gems are classified 
based on chemical composition, as well as 
crystalline structure similarities, whereas 
organic species are classified by chemical 
composition only. Examples of organic 
species include pearl, coral, amber and 
ivory.

GEMSTONE VARIETY
Gem varieties are subdivided and branched 
from a gem species. A perfect example 
would be corundum, which is a group. 
Blue corundum is known as sapphire and 
red corundum is ruby, both of which are 
gemstone species. Sapphires that possess 
asterism become a variety of sapphire — 
Star Sapphire. Variety classifications are 
based off optical qualities including color, 
optical phenomena, color distribution and 
transparency.

Color: Color is produced through the 
absorption and transmission of light at 
certain frequencies. The wavelengths 
of specific electromagnetic vibration 
determine the visible color perceived by 
the human eye. Colors are described using 
a combination of varied hues, tones, and 
intensity levels. Some examples of gem 
varieties classified by color include citrine, 
the yellow-gold variety of quartz; and 
amethyst, which is the violet variety of 
quartz.

Optical Phenomena: The most common 
of optical phenomena is iridescence. 
Iridescence includes traits such as orient, 
play of color and labradorescence. Fire 
agate is an example of a gem variety 
classified by optical phenomena. Fire agate 
is simply brown agate with iridescence, 
caused by layers of plate-like crystals of iron 
oxide, or limonite. As a result from light rays 
reflecting through thin layers of limonite, 
red, gold, green and blue-violet colors are 
generated from a brown stone. Some gem 
varieties are distinguished by chatoyancy 
alone, such as cat's eye tourmaline or 

THE SCIENCE OF GEMSTONE CLASSIFICATION
By Derek Lee, Marketing Director at GemSelect (http://www.gemselect.com)
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a level girdle.  He also spends a good 
deal of time covering pre-polish and 
polish techniques. I found this to be an 
excellent section and something that I 
wish I had more knowledge of when I 
had started out as a novice.

The last two subsections are devoted 
to cutting a hexagonal design and 
an octagonal design.  The first design 
(Hexabril) goes into moderate depth 
regarding cutting to a temporary 
center Point (TCP), rough grinding, fine 
grinding, pre-polish and polish of the 
pavilion, transfer, and finally cutting 
the crown. The whole instruction set 
is three pages long, but the crown 
section is only two paragraphs. Though 
the author doesn’t state it, this is 
likely due to the fact that cutting and 
polishing of the crown is assumed 
to be the same as the procedure for 
the pavilion.  Advancing quickly, the 
instructions for cutting the octagonal 
stone is a modest 1/3 of a page. 

By Section Two, the novice faceter 
should have a fairly basic skill set, as 
this section moves rapidly through 
three step cuts.  These cuts are 
included to provide the faceter with 
practice in the use of the cheater 
to achieve long narrow and parallel 
facets. The first two designs include 
one page of instructions each.  
However, the third design (a baguette), 
only lists the GemCad design without 
instructions. Recall that this manual 
was written with an expressed intent 
for the faceter to develop their own 
preferred sequences and techniques as 
they become more experienced.

Sections Three and Four are similar 
to the previous. Section Three, “Barion 
Cuts” contains two designs with about 
half a page of instructions each, and a 
reference to a third design to be found 
in Section Six.  Section Four, “Trillions” 
contains one design with minimal 
instructions, and another reference to 
Section Six.

By the time the faceter has 
progressed to Section Five, “Ovals”, 

As the USFG Editor, I receive a number 
of newsletters from other faceting 
and mineral guilds in reciprocity.  In 
mid-October I was reading through 
the latest issue of the United Kingdom 
Facet Cutters Guild (UKFCG) newsletter, 
“Faceters’ Stonechat”, when I ran across 
an item of interest. Amidst the ads 
there was a notification regarding 
the UKFCG’s “faceting manual”. I took 
immediate interest and emailed 
the contact person to inquire about 
obtaining a copy.

The UKFCG Manual was originally 
written for the local guild’s members, 
but after a few emails, I was able to 
obtain a copy.  I wrote to the USFG 
Board of Directors stating that I 
wished to review the manual, and 
that the USFG might be interested in 
obtaining a number of the manuals for 
distribution within the US.

Complied by Mike Richardson, the 
UKFCG faceting manual is a 48 page 
(24 pages front and back) black and 
white collection of various instructions 
and faceting designs, originally 
published in September 2007.  It is 
a stapled 8.5 x 11 inch booklet, and 
printed on good sturdy laminated 
paper stock. Inside the front cover is 
the title “A Training Scheme for Novice 
Cutters”.  It is similar to Jeff Graham’s 
“Learn to Facet the Right Way”, but 
with far less photos and diagrams.  
The UKFCG manual steps the novice 
through an instructional beginning 
with simple cuts, and ends with 
advanced cuts for “assessment” or 
competition.

According to a personal note from 
Mr. Richardson, the manual “was 
intended to be an informal guide for 
new guild members to help them 
get started because our members 
are scattered throughout the country 
with little opportunity for face to face 
tuition.”  After reading through it, I 
agree with Mr. Richardson’s statement.

The manual is divided into seven 
Sections and an Appendix. The 

Appendix lists and defines common 
gem glossary terms, such as cleavage, 
refractive index and critical angle, and 
includes a full page table of gemstone 
properties. This table also lists heat 
sensitivity, orientation, and polishing 
recommendations. All of these 
resources are important to learn and 
know as a novice faceter.

The preface of the manual is an 
introduction by Mr. Richardson that 
also refers to a few important UKFCG 
Newsletter articles that will further 
enhance the novice’s learning. These 
include cutting a level girdle, wax 
dopping and cold dopping. These 
references can all be found on the 
UKFCG Guild’s CD which contains 
archived newsletters.  The CD is 
also published by the UKFCG and is 
available to their membership.

Section One, “Getting Started”, 
begins with a very good review of 
GemCad.  This is accomplished by 
dividing a typical GemCad printout 
into six parts: the design views, facet 
identities, brightness plot, perform 
(where applicable), header information, 
and cutting instructions. This section 
was well written with plenty of 
information.

“Preforms” is something that is not 
generally taught to a novice faceter.  
But again, this subsection is rather 
useful information and it becomes 
much more useful as a faceter 
progresses to more advanced designs. 
The majority of this section is devoted 
to Center Angle Method (CAM) 
performs.

“Cutting Your First Stone” includes 
information on selecting rough quartz 
for faceting, how to properly orient the 
rough for dopping, wax (hot) dopping, 
and then cutting.  The first design 
chosen is the basic Standard Round 
Brilliant (SRB) with 57 facets. The author 
of this section goes into moderate 
depth about the basics of cutting, 
including cheater adjustment, which 
is necessary to learn in order to obtain 

BOOK REVIEW
United Kingdom Facet Cutters Guild “Training Cuts — Novice to Advanced Cutter”

by Howard R. Bromley, MD
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they are expected to be fairly well 
along, as all three oval designs are only 
printouts of GemCad designs.  One of 
the three has cutting instructions for 
the pavilion only; the other two have 
no instructions at all.

Section Six, “Assessment Stones 
for Advanced Cutters”, reviews the 
requirements for competition, such as 
a thin even girdle, a specified width +/- 
0.1mm, no visible scratches with a 10x 
loupe, flat facets, etc. “ It is not so easy 

to get high marks on the meets and 
this is where most marks are lost” states 
the author. The Section’s introduction 
is followed by ten designs of various 
shapes.  Only one has cutting 
instructions, which is appropriate for 
this level of faceting. A hexagonal 
design has the most facets, 115.

In summary, I found this 48 page 
compiled “training” booklet to be 
short, but chock full of information.  
It is not as detailed as Jeff Graham’s 

book, or the Broadfoot & Collins book, 
but, it wasn’t meant to be. I think it 
would be a great asset to the novice 
faceter, and even those faceters who 
are considering entering competition 
cutting. According to Mr. Richardson, 
we might expect a second, “more 
professional edition”, in color, “when 
time permits”.  The only thing this 
reviewer would add are more diagrams 
and gem photos to show what a 
completed gem actually looks like. 

single crystals, twinned crystals, crystal 
clusters and crystal intergrowths, are 
searchable by mineral and varietal 
name, color, and crystal shape/
habit. The 2600+ Gemstones of 
the collection, both faceted and in 
cabachon, can also be searched by 
mineral/variety name and color, as 
well as by the type and pattern of 
cut. Specimens are also grouped into 
searchable sub-collections. These 
include mineral psuedomorphs, 
quartz with inclusions, twinned 
crystals, synthetic gems, a “thumbnail” 
collection, and quartz gemstones cut 
to demonstrate the patterns in three 
Vargas books on faceting diagrams.

All images accessible through this 
Web site are in the public domain. 

Editor’s note: From http://fasttex.ctl.utexas.
edu/vargas/ This is a wonderful memorial in 
remembrance of two of the lapidary world’s most 
renown faceters. If you have the time, please go to 
the website above and enjoy the tour! — HRB 

THE VARGAS GEM AND MINERAL 
COLLECTION: MARTHA AND GLENN 
VARGAS, C. 1995

The Glenn and 
Martha Vargas 
Gem and Mineral 
Collection at 
the University of 
Texas at Austin’s 

Jackson School of Geosciences 
website contains photographs and 
information about specimens in the 
Vargas Gem and Mineral collection, 
one of the finest collections in an 
academic institution. It was a gift of 
the late Glenn and Martha Vargas, 
internationally recognized authorities 

in lapidary arts and former instructors 
at the University.

What will you find here? A search-
able database of photographs and 
information about the minerals, gems 

and gemstones of the collection, over 
6300 in all, and information about 
the collection and the Vargases are 
accessible here. Gem and mineral 
specimens, comprising over 3700 

GLENN AND MARTHA VARGAS COLLECTION
Gem and Mineral Collection at the Jackson School of Geosciences 

The University of Texas at Austin

http://fasttex.ctl.utexas.edu/vargas/
http://fasttex.ctl.utexas.edu/vargas/
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August Guild Presentation
“So You Want To Cut A Competitive Stone!”

By Jon Spunaugle

As a gemstone faceter progresses, it is only natural that
they would consider getting into competitive faceting. I
think it adds to the challenge and the enjoyment of our
hobby, and improves our end product and our skills as we
strive for excellence. Always keep in mind that getting
“knocked” for a problem by judging, only tells you what
to improve on in next go around.

The purpose of this presentation is to get you started.
To help you know where to begin and gain some under-
standing of the competitive arena.

TWO FORMS OF COMPETITION

Competition in faceting takes one of two forms.

Single Stone Competition
OR

Display Case of Stones Competition.

They both have a lot in common as it relates to the cut-
ting of the gem stones, but “Display Case Competition” is
more involved as it is not only the cutting of the stone(s)
that are judged, but the manner in which the gems are dis-
played, the number of stones required, and the stone clas-
sifications are mandated under the rules and can cost you
points off of your score.

 Single competitions include
♦ United States Faceters Annual Competition
♦ Australian Challenge
♦ Faceters Forum Single Stone Competition
♦ Local Faceting Guild single stone competition
♦ Al Gerding Memorial Award for single stone by a 

novice.

Display Case competitions include
♦ Local Gem & Mineral shows throughout the nation

and the world
♦ Regional Gem and Mineral Shows
♦ NFMS Regional Gem and Mineral Show
♦ AFMS National Gem and Mineral Show

 For the purpose of this presentation, let’s limit our dis-
cussion to “single stone competition” and leave “display
case competition” for a later time.

SINGLE STONE COMPETITION

In “single stone competition”, as the name suggests, we
are dealing only with ONE stone, cut by the cutter fa-
ceter). The design may be up to the cutter’s selection, or
it may be mandated by the competition. Usually the latter.

There are at least three and sometimes four levels of com-
petition. They are:

♦ “Novice” 
♦ “Intermediate (Pre Masters)” 
♦ “Master” 
♦ And sometimes “Grand Master”

United States Faceters Guild (USFG) describes these
cutter classifications as follows

NOVICE - A new faceter with very little experience.
Judging is a little less strict and considers the inexperi-
ence of the cutter. Judging comments are pointed to be-
ing helpful to the cutter. Designs selected for Novice fa-
ceters are also not as complex and generally easier to
facet. Under USFG scoring rules a cutter may be ad-
vanced automatically into a higher class.

PRE-MASTER - A faceter with varying degrees of ex-
perience that may have very good faceting skills but never
competed in a competition before. Also would include a
faceter who scored above 90 and if scoring above 93 may
move up to “Masters”. In fact, if they score “first place”
they must move up to “Masters” and their work would be
judged with the same severity as any other faceter com-
peting in the “Masters” category. The same is true of the
USGS “Grand Master” class category.

MASTER – A faceter with a fairly high degree of exper-
tise and skill.

GRANDMASTER – a faceter with a high degree of ex-
pertise and skill.

RULES

Rules will vary depending on the competition.
♦ United States Faceters Guild

Competition Rules and Judging Criteria Single Stone
Competition http://
www.usfacetersguild.org

♦ American Federation of Mineralogical Societies
AFMS Uniform Rules, 8th Edition Division C” Lapi-
dary, Subdivision CF Faceting http://www.amfed.org

♦ Local and Event Rules

The AFMS Uniform Rules recognize two additional
exhibitor groups, Junior exhibitor (age 8 to 18) and Soci-
ety Case ( display using material from 5 or more society
or club members).

JUDGING

With all single stone competition a set of rules are indi-

Volume 12, #6 The Crystal & Gem News November, 2012
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cated, and a cutter should familiarize themselves with the
rules before they start cutting the stone. “Best to know
where you are going, before you start”.

Judging of a stone can be done with 10x power magnifi-
cation, but not higher.

A tip to cutters might be to use a higher magnification
than 10x. If your polish or facet-meet looks ok on the
higher power magnification, it is not likely to result in a 
deduction from your score by the judge(s) using less mag-
nification.

What Judges are usually looking at are:
♦ The polish - is it a good polish without scratches?

Scratches take off points.
♦ The facet “meets” (points where two or more facets

connect or “meet”, including the culet. Are they good
meets under a 10x magnification or are there gaps or
even over cut facets? Lost points.

♦ The facet edges, are they clean or somehow chipped
or rough as viewed with 10x power magnification?
Possible point deduction.

♦ Are the facets generally flat and of uniform size and

shape compared to the same facets positioned in the
same location around the stone, e.g. star facets, main
facets, girdle edge facets (breaks), and the girdle fac-
ets, wing facets, etc? Oh oh, more points to loose.

♦ Are there any “extra facets” used to correct a mistake
or bridge an unexpected gap? Oops, there goes an-
other point or two!

♦ Are the facets on the pavilion matching the facets on
the crown?. Either accomplishing “two, four or eight
fold mirror image symmetry” or “offset symmetry”?

♦ Are the overall stone dimensions, length, width, and
including girdle thickness according to the diagram?

Notice that under the USFG-1 title 2002/2012 SSC
Novice Stone
♦ RI = 1.540 which is the RI for Quartz, but would
work for sunstone, iolite, or beryl.
♦ There are 57 + 8 girdle = 65 facets
♦ Has a four fold image symmetry - pavilion to table
♦ Is set up for a 96 index gear
♦ That L/W = 1 which says length to width is one to
one indicating it is a square stone.

Volume 12, #6 The Crystal & Gem News November, 2012

Page 8
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♦ Material is cutters choice
♦ Width of the cut stone should be 12 mm +/- 0.5mm
(flat to flat)
♦ Girdle should be 0.3 mm +/- 0.1mm. Thus the end
stone should be P + C + girdle or 6.02 + 2.20 + .3 = 8.52
mm tall or thick.

MORE ON THE RULES
The rules for single stone competition can be those pub-

lished by the United States Faceters Guild (USFG), or
simply rules published by the organization or Gem Show
Host putting on the competition. In the case of the USFG
they publish their rules which can be found and
downloaded from the INTERNET at:
www.usfacetersguild.org/

The “Uniform Rules” usually refer to the AFMS Uni-
form Rules, 8th Edition, revised 2012, and are the rules
usually used for “display case competition” of all types of
Lapidary and Jewelry displays. They can be downloaded
from www.amfed.org, the American Federation of Min-
eralogical Societies web site.

Another example is the Novice competition in a single
faceted stone, eligible for the Al Gerding Memorial
Award, sponsored by the Portland Regional Show Com-
mittee, and our own Columbia Willamette Faceters Guild.
The latter is perhaps the best place for our members, new
to faceting, to begin their competitive career.

Also, the “Faceters Forum” a two day event held every
few years here in the Northwest, also usually has a single
stone competition using  a stone design they have selected
and awards ribbons and perhaps a trophy for the best
stone, again by class category, novice, advanced, and
master. We the CWFG, sponsored the last such Forum
held here in Portland a few years ago.

Ok, enough of all the rules and such.

Now, How would I suggest you actually begin to cut a
competitive stone?

 First, clean up your faceting machine and laps you are
going to use. Clean, Clean, Clean.

Your faceting machine needs to be in good working
condition. I even recommend you take a tooth brush to
the areas you might miss with just a cloth. I suggest you
also clean out the teeth on your index gear and its “stop”
on the “rocker” and zero out your cheater. Make sure
your platen for holding your laps is clean so your laps will
be flat and hopefully the vertical column is 90 degrees to
the lap face.

 So now you are ready to mount your rough. I use wax
on the first half-stone I cut (usually the pavilion) and ep-
oxy on the transfer to do the other half. However, I sug-
gest you use what ever you have been having good suc-
cess with , as now is not the time to learn a “New dop
method”. I cut a flat area by hand on the stone where I
expect the table to be and then put the stone on the dop.

SUGGESTED CUTTING METHOD

You can rough out or pre-form your material using a 
260 or 380 grit lap, but from there I would go to a 1200
lap to cut your facets. Eliminating the 600 grit lap should
eliminate some facet scratches. The cutting will be
slower, but less deep scratches, and smother facet edges
should make the pre-polishing and polishing easier.  From
there I recommend a 3000 or 4000 grit lap or diamond on
a cutting lap at slow speed to pre-polish then to the usual
oxides, cerium, aluminum, or tin to get the final polish.
Again, use the polishing system you are used to on the
lap you are most familiar with. I often use the Wizard
Polishing lap when using the “oxides”. Dick Walker,
Walker Gem Services, published a hand out with the Lap
when purchased from our friend John Franke at Facet
Shoppe. I have yet to try a Batt Lap or Darkside lap..

Again, you are likely best off by using a method you are
familiar with rather than trying to learn something new at
this point.
If the stone you are cutting needs to be polished with dia-
mond, I suggest 100,000 (1/4 micron). However, if a 
rainbow sheen develops, use 50,000 (1/2 micron instead)I
use a lead-tin lap or a copper lap depending on the gem
material. Keep in mind when using diamond that you are
“cutting” and you need to watch you “meets” so as to not
over cut. I use valve oil as an extender and lubricant with
good success on diamond polishing.

Give yourself plenty of time to do the stone. Do not
hurry. If you can cut a standard brilliant in 4 to 6 hours,
expect this competition stone to take you 20 or more.
Some of the cutters that enter into the Australian Masters
Competition, take 100 to 200 or more hours on a stone. If
you get tired, just get up do something else. It will be
waiting your return. And remember - Just do your best.
If you feel you have messed up, there is no harm in start-
ing over. The judging will take care of its self and you
will learn from the experience and become an even better
faceter, regardless of you current level.

A couple of caveats to guide you-----

The Carpenters Rule ---- MEASURE TWICE AND
CUT ONCE!.

(Translated to faceting it says - Check your settings
twice before starting your cut!)

And

Remember ---- CUT A LITTLE, LOOK A LOT.

Good Luck , Jon Spunaugle

Volume 12, #6 The Crystal & Gem News November, 2012
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PAVILION CROWN

AUDACITY

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™
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Suite: Symmetry Confusion
by Arya Akhavan (September 2012)
Angles for R.I. = 1.620
69 + 18 girdles = 87 facets
4-fold, mirror-image symmetry
96 index
L/W = 1.104  T/W = 0.217
U/W = 0.217
P/W = 0.448  C/W = 0.175
Vol./W³ = 0.256

P1 42.02° 96-16-32-48- Cut to centrepoint.
64-80

P2 41.47° 02-14-18-30- Meet at culet.
34-46-50-62-
66-78-82-94

G1 90.00° 96-16-32-48- Set stone size.
64-80

G2 90.00° 02-14-18-30- Cut level girdle.
34-46-50-62-
66-78-82-94

P3 41.52° 01-15-17-31- Meet P1, P2, G1, G2
33-47-49-63-
65-79-81-95

C1 41.92° 96-48 Set girdle width.
C2 42.19° 02-46-50-94 Level girdle.
C3 65.86° 14-34-62-82 Level girdle.
C4 65.21° 16-32-64-80 Level girdle.
C5 56.12° 18-30-66-78 Meet G1, G2, C4; C2, C3,

C4 (level girdle)
C6 34.09° 02-22-26-46- Meet C2, C3, C4, C5

50-70-74-94 (cluster)
C7 33.84° 96-24-48-72 Meet G2, C5; C1, C2, C6
C8   7.15° 12-36-60-84 Meet at cluster.
C9   5.07° 96-24-48-72 Meet C6, C7, C8
T   0.00° Table Meet C8, C9

Continuing with the theme of mismatched checkerboards, I decided to stick a square checker inside a 
hexagon. Why? Because I'm still pissed at those influential yet hidebound European dealers. This design is 
written for amaranth-colored tourmaline, but works from feldspar to CZ (RI = 1.52 - 2.16) with no changes.
Suggested size = 8-12 mm
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PAVILION CROWN

CALIFORNIA STAR

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™
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Copyright 2007, Wayne Emery
Angles for R.I. = 1.760
81 + 16 girdles = 97 facets
4-fold, mirror-image symmetry
96 index
L/W = 1.000  T/W = 0.526
U/W = 0.526
P/W = 0.476  C/W = 0.153
Vol./W³ = 0.297

PREFORM
90.00° 96-24-48-72

PAVILION
A 90.00° 96-24-48-72
B 40.19° 03-09-15-21-

27-33-39-45-
51-57-63-69-
75-81-87-93

C 90.00° 04-20-28-44-
52-68-76-92

D 90.00° 12-36-60-84 Split corners into thirds
by eye

E 65.23° 04-20-28-44-
52-68-76-92

F 66.25° 96-24-48-72
G 39.00° 06-18-30-42-

54-66-78-90
H 40.74° 96-24-48-72
I 40.68° 12-36-60-84

1 34.00° 02-22-26-46-
50-70-74-94

2 35.71° 01-23-25-47-
49-71-73-95

3 42.95° 96-24-48-72
4 35.68° 04-20-28-44-

52-68-76-92
5 37.88° 12-36-60-84
6 17.49° 96-24-48-72
7   0.00° Table

Created for ML Ernst by Wayne Emery
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USFG FACETING DESIGN

PAVILION CROWN

CATHEDRAL

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™
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C by Justin Hobart
Angles for R.I. = 1.540
138 + 32 girdles = 170 facets
16-fold, mirror-image symmetry
96 index
L/W = 1.000  T/W = 0.850
U/W = 0.850
P/W = 0.531  C/W = 0.060
Vol./W³ = 0.227

Girdle 90.00° (32 total) (Index 96-3-6-9-12...)

1 56.88° 96-03-06-09-12-15-18-21-
24-27-30-33-36-39-42-45-
48-51-54-57-60-63-66-69-
72-75-78-81-84-87-90-93

2 52.97° 02-04-08-10-14-16-20-22-
26-28-32-34-38-40-44-46-
50-52-56-58-62-64-68-70-
74-76-80-82-86-88-92-94

3 43.02° 96-06-12-18-24-30-36-42-
48-54-60-66-72-78-84-90

4 41.00° 96-06-12-18-24-30-36-42-
48-54-60-66-72-78-84-90

5 32.82° 96-12-24-36-48-60-72-84
  0.00° Culet

A 38.47° 96-06-12-18-24-30-36-42-
48-54-60-66-72-78-84-90

  0.00° Table
B 41.78° 03-09-15-21-27-33-39-45-

51-57-63-69-75-81-87-93

When viewed from the bottom, the pavilion of this cut mimics the stained glass window at Notre Dame 
Cathedral in Paris, which was the inspiration for this cut.
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USFG FACETING DESIGN

PAVILION CROWN

FIRING NEURONS

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™
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design by Carlos Peixoto
Angles for R.I. = 1.540
153 + 16 girdles = 169 facets
2-fold, mirror-image symmetry
96 index
L/W = 1.000  T/W = 0.350
U/W = 0.350
P/W = 0.444  C/W = 0.098
Vol./W³ = 0.190

P1 43.99° 03-09-15-21- Cut to TCP
27-33-39-45-
51-57-63-69-
75-81-87-93

G 90.00° 03-09-15-21-
27-33-39-45-
51-57-63-69-
75-81-87-93

P2 41.99° 96-12-24-36- Meet at G
48-60-72-84

P3 41.00° 96-06-12-18- Cut ~ 2/3 distance to G
24-30-36-42-
48-54-60-66-
72-78-84-90

28.94° 03-09-15-21-
27-33-39-45-
51-57-63-69-
75-81-87-93

24.90° 96-06-12-18-
24-30-36-42-
48-54-60-66-
72-78-84-90

14.72° 03-09-15-21-
27-33-39-45-
51-57-63-69-
75-81-87-93

13.52° 96-06-12-18-
24-30-36-42-
48-54-60-66-
72-78-84-90

11.77° 03-09-15-21-
27-33-39-45-
51-57-63-69-
75-81-87-93

  9.51° 96-06-12-18-
24-30-36-42-
48-54-60-66-
72-78-84-90

  8.41° 03-09-15-21-
27-33-39-45-
51-57-63-69-
75-81-87-93

  0.00° Table

D. Anderson used GemRayWin to lower the pavilion and crown angles 
for more return of light.  Brilliance not too bad now face up, but tilt 
performance isn't that good.
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USFG FACETING DESIGN

PAVILION CROWN

INSOLENCE

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™
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C Suite: Symmetry Confusion
by Arya Akhavan (September 2012)
Angles for R.I. = 1.880
68 + 16 girdles = 84 facets
2-fold, mirror-image symmetry
96 index
L/W = 1.000
P/W = 0.436  C/W = 0.123
Vol./W³ = 0.235

P1 41.52° 01-23-25-47- Cut to centrepoint.
49-71-73-95

P2 39.98° 03-21-27-45- Meet at culet.
51-69-75-93

G1 90.00° 01-23-25-47- Set stone size.
49-71-73-95

G2 90.00° 03-21-27-45- Cut level girdle.
51-69-75-93

P3 40.33° 02-22-26-46- Meet P1, P2, G1, G2
50-70-74-94

C1 63.08° 01-47-49-95 Set girdle width.
C2 61.81° 03-45-51-93 Meet G1, G2, C1 (level

girdle)
C3 38.08° 21-27-69-75 Meet G2, C2 (level

girdle)
C4 39.61° 23-25-71-73 Meet G1, G2, C3 (level

girdle)
C5 23.40° 14-34-62-82 Meet G2, C2, C3
C6 12.31° 04-12-20-28- Meet C1, C2, C5; C3, C4,

36-44-52-60- C5
68-76-84-92

C7 10.11° 16-32-64-80 Meet C3, C4, C5, C6
C8 10.19° 96-48 Meet C1, C6; C6, C7
C9   1.00° 96-16-32-48- Meet C6, C7

64-80

"What's that, Mr. Client? You wanted a triangular checkerboard? Well then, you shouldn't have said 'a 
checkerboard with triangles'. Learn to be more specific." This is a really cool square cushion with triangular 
checkering. Designed for sphene, but works in material from feldspar to CZ (RI = 1.52 - 2.16) with no changes.
Suggested size = 8-12 mm
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USFG FACETING DESIGN

PAVILION CROWN

MILLENIUM CUT

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™

6

12

18

24

30

36

42
48

54

60

66

72

78

84

90
<96><96>

a
b

c

T U W

1

g

2
3
4

1
g

2
34

a

T

L

H

Original design by JC Ceulemans and adapted into GemCad by Brad Brad
changed in GemRayWin by Denni s Anderson 20100903 for brilliance
Angles for R.I. = 2.160
73 + 16 girdles = 89 facets
2-fold, mirror-image symmetry
96 index
L/W = 1.000  T/W = 0.524
U/W = 0.524
H/W = 0.588
Vol./W³ = 0.217

1 52.27° 06-18-30-42- TCP
54-66-78-90

g 90.00° 03-09-15-21- set stone width
27-33-39-45-
51-57-63-69-
75-81-87-93

2 44.24° 96-12-24-36- MP g, 1, 1, g
48-60-72-84

3 36.73° 03-09-15-21- MP 2, 1, 2
27-33-39-45-
51-57-63-69-
75-81-87-93

4 34.50° 06-18-30-42- MP 3, 2, 1, 2, 3 can be
54-66-78-90 left frosted at 1200

a 31.16° 96-12-24-36- establish girdle width on
48-60-72-84 sawtooth girdle

b 22.94° 02-10-14-22- GMP g, a, a, g
26-34-38-46-
50-58-62-70-
74-82-86-94

c 20.70° 96-12-24-36- MP b, a, b
48-60-72-84

T   0.00° Table MP c, b, b, c

Design was adapted in GemRayWin to eliminate internal multiple reflections and the relative briliance is better.
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This article serves as 
AN INVITATION FOR INTERESTED MEMBERS OF 

THE UNITED STATES FACETERS GUILD 
to enter the

2013 USFG SINGLE-STONE COMPETITION
The Single-Stone Competition program, with Novice, Pre-
Master, Master and Grand Master Classes, will be conducted 
as a typical single-stone competition in which winners of 
the classes will be recognized and presented awards.

NOVICE CLASS
To certify as a USFG Novice, an inexperienced faceter must 
achieve a score of 85% or higher on the Novice design. A 
score of 90% or higher will qualify the faceter to enter the 
Pre-Master class competition. Cutters who score 90% or 
higher & win the Novice must move up to Pre-Master Class.

PRE-MASTER CLASS
To certify as a USFG Pre-Master, the faceter must make a 
minimum score of 90% on cutting the Pre-Master design. A 
score of 93% or higher will qualify the faceter to enter the 
Masters Class competition. If the cutter scores 93% or above 
and places first they must move up to Master Class.

MASTER CLASS — MASTER DIVISION
To certify as a USFG Master the faceter must make a 
minimum score of 93%. Any faceter who has not won a 
previous Masters competition and has never competed in 
the Australian Challenge may enter the USFG Master Class 
— Master Division. Cutters who score 95% or higher & win 
in Master must move up to Grand Master Class.

MASTER CLASS — GRAND MASTER DIVISION
Any faceter who has won a previous Masters competition 
must enter in the Grand Master Division. This includes 
any faceters who have participated in the Australian 
International Faceting Challenge, by which entry — with 
no exceptions — they are automatically classified as Master 
faceters. Any cutter who has scored 95% or higher in USFG 
Masters Class may cut for the Grand Master. Any cutter who 
has scored 95% & won a USFG Masters Class must cut for 
the Grand Master. Note the Grand Master Division will cut 
the same stone as the Master Class

AWARDS
In general, awards will be given to cutters scoring 1st, 
2nd, and 3rd place in the Novice, Pre-Master, Master and 
Grand Master class. Types of awards and certificates will 
be determined and published with each competition 
announcement, with the approval of the USFG BOD. In the 

unlikelihood of exact ties and spirit of fair competition all 
scores resulting in ties will receive like awards.

ELIGIBILITY FOR AWARDS
To be considered for awards in a particular class, cutters 
must meet the following minimum criteria.

 – Novice Score 90% or higher in a USFG Novice 
competition.

 – Pre-Master Score 93% or higher in a USFG Pre-Master 
competition.

 – Master Score 95% or higher in USFG Master 
competition.

 – Grand Master Score 98% or higher in USFG Grand 
Master competition.

ELIGIBILITY FOR CERTIFICATION
To be considered for certification in a particular class, cutters 
must meet the following minimum criteria.

 – Novice Score 85% or higher in USFG Novice 
competition. 

 – Pre-Master Score 90% or higher in USFG Pre-Master 
competition. 

 – Master Score 93% or higher in USFG Master 
competition. 

CERTIFICATE OF PARTICIPATION

All cutters not eligible for awards or certification will receive 
certificates of participation.

ADDITIONAL COMPETITION NOTES
1. All competitors will receive a certificate (suitable for 

framing) of achievement from the USFG Competition 
committee. The wording on each certificate will reflect 
the competitor’s accomplishment.

2. Once a Cutter has been certified in any USFG 
competition, that certification will remain permanent, 
even if the faceter, when re-cutting in his or her 
certified class/division, scores below the minimum 
certification score.

3. This competition is ONLY open to members of the 
United States Faceters Guild.

2013 USFG SINGLE STONE COMPETITION
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4. Anonymous Entry — If a cutter enters a single stone 
competition, under the ‘Anonymous Entry’ provision, 
the fee shall be the same as a normal entry. The cutter 
will be treated as any other entrant and only the score 
shall be considered for publication. The only person 
that will be held in confidence will be the one stone 
handler assigned by the competition committee 
that disperses the stones to the judges. This is a 
controversial concept as some competitions are held 
anonymous with only the winner published and some 
demand all entrants be published; at another time this 
rule could change, but for now it will be open to either 
entrant. To enter as “Anonymous” cutters shall submit 
a written request (or signed entry form indicating this 
desire) accompanied with the stone and full Single 
Stone Competition fees. All other conditions for entry 
shall apply, i.e., return postage, entry deadlines, etc

5. Publication of scores — At the discretion of the 
competition committee scores may be published in the 
USFG newsletter, USFG web site, and/or public venues 
supported/sponsored by the USFG; including reciprocal 
agreements with other guilds.

6. For reasons of sensitivity the competition committee 
may choose to exclude the publication of low scores 
from publication.

7. Anyone who wished to remain anonymous shall 
remain so. However the competition committee 
may report the anonymous cutters score only as 
“Anonymous Entry”. 

8. Privacy — The USFG will only publish data pertaining 
to a cutter’s; name, score, city, and/or state (or country). 
No other data including mailing addresses, telephone 
numbers, or e-mail addresses shall be made to the 
general USFG membership or greater public.

9. The names of cutters (and scores of stones) that are 
disqualified or determined to be ineligible, for whatever 
reason, will be reported to the USFG-BOD, but not to 
the general USFG membership or public.

SHIPPING AND HANDLING INSTRUCTIONS
1. Place the stone in a 1-1/8" diameter round plastic 

gemstone display cup with the foam insert and cap. 
Please do not mark or identify the gem or container 
in any way. If gem containers are marked or identified 
the competition coordinator may choose to repackage 
the stone in a generic container.

2. Place the following in a bubble protected envelope:

a. The display cup containing the stone.

b. An additional bubble protected self addressed 
and stamped envelope for return. The use of a 6” 
x 9” bubble envelope (or larger envelope/box) is 

suggested to help accommodate the return of 
scoring materials.

c. Entry Fee: All classes — ENTRY IS FREE!!

d. Completed and signed entry form. Feel free to 
photo copy forms as needed.

3. Mail the package to:

Mr. Jeff Ford 
2410 North 2nd Street 
Kalamazoo, MI 49009

4. At the participant’s discretion, packages may be sent by 
certified mail and/or insured. It is suggested that non-
US entries use insured mail if possible. 

5. Stones will be returned to the cutter in the manner 
of the return postage. If no specific instructions or if 
required postage is not received with the entry, USPS 
first class mail will be used for returning cutters stones 
and judging materials.

6. THE POSTMARK DEADLINE FOR SUBMITTING THE 
STONES IS ** JUNE 20, 2013** Stones received with 
later post marks may be subject to exclusion from 
the competition.

7. The stone handler will code the stone(s) for anonymity, 
repack, and send the stone to a selected judge. The 
judged stone and comprehensive “mark-up-sheet” will 
be returned to stone handler who will decode and 
repackage the stone with the score sheet and return to 
the individual contestant. The expected date of return 
is generally late July.

8. Note: The United States Faceters Guild or stone 
handler shall not be held liable for stones lost or 
damaged in the course of shipment. In general the 
stone handler and judges will use USPS Priority 
Post with nominal insurance for the shipment of 
stones between the stone handler and judges. 

GENERAL JUDGING RULES

Categories are the same numerical order as score sheet:

1. Scratches Each facet shall be absent of scratches 
including the finest of cat hairs. Inclusions or fractures 
that surface and look like scratches will be judged 
under this feature.

2. Pitting Each facet shall be absent of pits including the 
tiniest inclusions and fractures that surface and look like 
pits will be judged under this feature. Foreign matter 
on the surface that will not wipe off will be judged 
as an error. Flaws, fractures, cleavages, partings, and 
inclusions will be judged under category 1 or 2 on the 
score sheet if they surface.
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3. Grooved Facets Facets that show grooving in the polish 
when held just between shadow and shine. Herringbone 
effect in Quartz can sometimes show up in the polish in the 
same manner. Both features will be judged in this category.

4. Flat Facet and Sharp Edges Facet surface true — this refers 
to the flatness of facets or unevenness of curved facets. 
Unintentional facets and ghost facets will be penalized 
under this feature. Facet edges sharp — The junction 
between facets should be knife-edge. Both of these 
features will be judged under category 4 on the score 
sheet. Chipped edges will be judged under the category for 
chips, not under this feature.

5. Facet Uniform Refers to consistency in shape and size of 
facets in the same series. Facets must also have consistency 
with the pattern & plan views. 

6. Meet Points A point where 4 or more facets culminate in a 
perfect point with no facet over cut and/or no facet under 
cut. Note every meet, regardless on the number of facets 
carries the same scoring weight.

7. Chips Areas where pieces of material have been chipped 
off unintentionally. They usually occur along facet edges, at 
corners, and/or culets.

8. Girdle Uniform Facets in the same series around a faceted 
girdle shall be the same shape and dimensions. Girdle 
facets shall be an exact replica of the girdle on the pattern. 
Cutters may lose points if the overall girdle is uneven, tilted, 
or skewed, but within the stated tolerances of the girdle 
thickness.

9. L/W Ratio The length to width ratio will be on the design 
and score sheets — variance of 0.1 mm +/- will be allowed 
without deduction. If out, a 3 point 100% error will result. 
The actual Length dimension used for calculation will be 
based upon the cut Width of the stone.

10. Stone Width The competition committee will set the stone 
width. Without question this will be clearly indicated on the 
pattern used for competition. Unless noted, there will be 
an allowable margin of 0.1 mm more or less than the stone 
width set by the committee. The Competition Committee 
will designate stone widths between 6 mm and 15 mm. If 
out, a 3 point 100% error will result.

11. Girdle Thickness Girdle thickness shall be 0.3 mm +/- 0.1 
mm. If the pattern has a scalloped girdle, the thin part of 
the scallop should not be less than 0.2 mm or greater than 
0.4 mm. If out, a 3 point 100% error will result.

ADDITIONAL JUDGING NOTES:
1. Categories 1,2,3,4, and 7 represent polish.

2. The girdle shall be polished and judged under the same 
categories on the score sheet, “1 through 7” as with all other 
facets. Two other categories are specifically designated for 
the girdle alone. They are 8 - “Girdle Uniform” and 11 - “Girdle 
Thickness”.

3. Scoring in Categories 1 through 8 Errors will be assigned 
a weighted value of 25%, 50%, or 100% point deduction 
depending upon the magnitude of the error. A general 
definition of the weighted value scoring is as follows: 25% 
off if the error is barely visible with a 10X loupe, 50% off if the 
error is easily seen with a 10X loupe, or 100% when a most 
serious error is seen with the 10X loupe and/or if the error can 
be seen with the naked eye.

4. Scoring in Categories 9 through 11 Errors will be 
automatically assigned a 3 point 100% deduction.

5. The Plan View It is an important serious parameter of 
evaluation in a faceting competition. The definition: “A plan 
view is that arrangement of meets and lines one sees when 
looking directly down or up the vertical axis portrayed on a 
cutting pattern/diagram.” The following are examples of how 
a cutter may create a change in “plan view” when cutting a 
competition stone: The most frequent is, deliberately creating 
a change in the “plan view” when cutting a competition 
stone — in jeopardy by employing a severe change of angle 
or angles that will create a non-design facet(s) — this comes 
under the judges prerogative for making the decision, and/or 
without question, a mishap of inadvertently leaving out a tier 
of facets. Both crown and pavilion are subject to penalty if the 
plan view of either one is in error. If the plan view as defined 
is not followed in the opinion of the judge, then in all cases 
the stone will be ineligible and the judge will give written 
reasons on the judging sheet.

6. Angles are not normally judged in USFG competition; cutters 
should feel free to Tangent-Ratio angles (within reason) as 
needed or desired. This may be done for personal preferences 
relating to optical performance, adjustments needed for the 
conservation of material, etc.

7. Pre-judging of stones is strictly forbidden. Any indication 
of pre-judging will automatically — without exception — 
disqualify the participant from the competition. Pre-judging 
is loosely defined as having a stone evaluated for errors (by 
another cutter/mentor) in a manner that allows the cutter to 
go back and make corrections.

8. The minimum final score a judge will award is 50 out of 100 
possible points.

Any questions about the competition should be directed to:

Mr. Jeff Ford, 2410 North 2nd Street 
Kalamazoo, MI 49009 •  jeffinkzoo@sbcglobal.net

mailto:jeffinkzoo%40sbcglobal.net?subject=
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2013 USFG SINGLESTONE COMPETITION  NOVICE
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Material - Cutters Choice - any color
Width - 12mm +/- 0.5mm 
Girdle - 0.3mm +/- 0.1mm

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™

PAVILION CROWN

2013 USFG SSC

Angles for R.I. = 1.540

41 + 8 girdles = 49 facets

8-fold, mirror-image symmetry

96 index

L/W = 1.000  T/W = 0.503  U/W = 0.503

P/W = 0.503  C/W = 0.130

Vol./W³ = 0.245

NOVICE ASHER

P1 50.00° 96-12-24-36-48-60-72-84

P2 46.00° 96-12-24-36-48-60-72-84

P3 42.00° 96-12-24-36-48-60-72-84

C1 30.00° 96-12-24-36-48-60-72-84

C2 25.00° 96-12-24-36-48-60-72-84

T   0.00° Table

G 90.00° 96-12-24-36-48-60-72-84
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2013 USFG SINGLESTONE COMPETITION  PREMASTER
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C1 40.00° 96-12-24-36-48-60-72-84

C2 35.00° 96-12-24-36-48-60-72-84

C3 30.00° 96-12-24-36-48-60-72-84

T   0.00° Table

G 90.00° 96-12-24-36-48-60-72-84

P1 55.00° 96-12-24-36-48-60-72-84

P2 50.00° 96-12-24-36-48-60-72-84

P3 45.00° 96-12-24-36-48-60-72-84

P4 42.00° 96-12-24-36-48-60-72-84

Material - CZ - any color
Width - 12mm +/- 0.1mm
Girdle - 0.3mm +/- 0.1mm

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™

PAVILION CROWN

2013 USFG SSC

Angles for R.I. = 2.160

57 + 8 girdles = 65 facets

8-fold, mirror-image symmetry

96 index

L/W = 1.000  T/W = 0.558  U/W = 0.558

P/W = 0.542  C/W = 0.156

Vol./W³ = 0.285

PREMASTER ASHER
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2013 USFG SINGLESTONE COMPETITION  MASTER
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C1 40.00° 12-36-60-84

C2 35.00° 96-24-48-72

C3 25.00° 96-24-48-72

C4 25.00° 12-36-60-84

C5 20.00° 96-24-48-72

C6 20.00° 12-36-60-84

T   0.00° Table

G1 90.00° 96-24-48-72

G2 90.00° 12-36-60-84

P1 70.00° 96-24-48-72

P2 53.74° 12-36-60-84

P3 50.00° 96-12-24-36-
48-60-72-84

P4 47.00° 96-12-24-36-
48-60-72-84

P5 44.00° 96-12-24-36-
48-60-72-84

P6 41.00° 96-12-24-36-
48-60-72-84

Material - CZ - any color
Width - 12mm +/- 0.1mm
Girdle - 0.3mm +/- 0.1mm

COS
Raytracing of design performed with

Robert Strickland’s GemRay™ for Windows™

PAVILION CROWN

2013 USFG SSC
Design by Dale P Carriere and Jeff Ford
Angles for R.I. = 2.160
65 + 8 girdles = 73 facets
4-fold, mirror-image symmetry
96 index
L/W = 1.000  T/W = 0.503  U/W = 0.503
P/W = 0.606  C/W = 0.127
Vol./W³ = 0.329

DPC ASHER
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2013 CUTTING REVIEW
By Jeff Ford

Here is the edge data from the model 
relating to W based on a 12mm stone.

P1 = 0.200W = 2.40mm
P2 = 0.189W = 2.28mm
P3 = 0.352W = 4.22mm

—
C1 = 0.153W = 1.84mm
C2 = 0.146W = 1.75mm

Time to get real; cutting to .01mm is 
overkill for this pattern. My suggestion is 
to get a plastic gauge (like a potted plant 
stake). With scissors cut it into a long thin 
taper then trim the end to the width you 
need for the gauge. Hold the gauge up to 

the tiers and prepolish to the size you need.
With the exception of the P3 tier this pattern is a little 

tougher to make/cheat the meets, e.g., the facets are four 
sided vs three. Just take your time and it should work out.

For the 2013 USFG Single Stone 
Competition patterns were inspired by 
Dale P. Carriere’s “Lady in Pink” featured 
at http://www.oneworldgemstone.com/
asscher-edition/

I had the pleasure of looking at the 
Lady in Pink stone first hand. Although 
Dale does not consider himself a 
technical competitor, I was very 
impressed with both the cutting and 
polish of this stone. No set pattern was 
used to cut the Lady in Pink but Dale did 
share his methodology in approaching 
the pattern. Together we came up with 
a Master pattern for this year’s competition. From there the 
competition committee decided to follow a ‘Ash-er” theme 
for the 2013 competition.

NOVICE ASH-ER
For the novice material it is cutters choice; my suggestion 
will always be if given a choice choose what you can polish 
the best!

One approach for this stone is seeing it as a basic 
octagon. Go ahead and preform one using P1 angles is fine. 
Honestly spend some time here — the better you get the 
octagon the better things will come together later with 
respect to the transfer and cheating in any meets. If you are 
so bold and you have plenty of material it is possible to cut 
this pattern crown first, using C1 for the preform.

From there the puzzle becomes what to do about the 
floating facets?

With trying to cut to a diagram the goal is to make it 
end up looking look like the printed pattern, i.e., maintain 
the ‘plan view’. Also keep the table and tiers to the proper 
proportions like the picture. The next hint is to start thinking 
about ratios of the Width. From the pattern we are told the 
table width needs to be .503 W, so the table should be 6mm 
for a 12mm stone.

In a pinch you can scale the GemCad plan view. Personally 
I prefer to get a little more exact and use the lengths of the 
facet edges defined by GemCad. For the curious you do 
that by opening the pattern in GemCad then selection two 
points for cutting, e.g., meets. Next click on the Between 
1, 2 button and all sorts of info will pop-up and about the 
selections, including the path between the points, i.e., 
length of the facet edge.
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2013 USFG Single Stone Competition — Novice: Four View

Dale P. Carriere’s “Lady in Pink”

2013 USFG SINGLE STONE COMPETITION

http://www.oneworldgemstone.com/asscher-edition/
http://www.oneworldgemstone.com/asscher-edition/
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PRE-MASTER ASH-ER

It is really just the Novice patter amplified, i.e., more tiers 
and meets. The requirement for CZ will present more of a 
challenge to get the perfect polish. In general Ash-er style 
patterns preform very well with higher RI materials.

Here are the edges to W ratios, but feel free to check my 
figures!

P1 = 0.181W
P2 = 0.159W
P3 = 0.148W
P4 = 0.281W

—
C1 = 0.102W
C2 = 0.096W
C3 = 0.088W

—
T = 0.558W

MASTER STONE: DPC ASH-ER

At the Masters Level cutters are really expected to start 
thinking on their feet. To help fill in the blanks here is how 
the stone was designed. Dale started with a basic octagon, 
for the W & L dimensions four sides of the stone were then 
cut down to 90% of the octagon. The logic being this 
presented an Ash-er outline with a full brilliant pavilion for 
increased performance over a standard Asscher design. 
The Asscher was designed for diamond. The DPC Ash-er 
was designed to increase performance for lower RI colored 
stones. Sizing for competition one might consider cutting a 
nearly perfect square then cutting the four sides down. The 
math is 1.0/0.9 = 1.11W

The tiers were aesthetically placed along the X & Y axis. 
The corner P2 facets are transitional to the P3 bringing the 
pavilion back to an octagon pattern. On the crown the 
corner facets transition the pattern to keep the table the 
same shape as the girdle. Dale and I did toss around the 
angles and settled on the final pattern. GemRay was run 
on the pattern and WOW, then again it is really hard to cut 
a dull stone with CZ. Note there is no problem TR’ing the 
stone as you wish… just maintain that Plan View! 
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2013 USFG Single Stone Competition — Pre-Master: Four View
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Rob Kulakofsky: Color Wright
Faceting accessories at discount prices and 
select faceting rough. Also slabs, cabbing 
and carving rough, cabochons, beads and 
more! Visit our warehouse at the Tucson 
Show.

 http://www.color-wright.com 
 rk2@color-wright.com 

 877-548-1439 (toll-free)

Marsh Howard: The “LL” Lightning Lap™ 
Lapidary solutions for the 21st Century 

 http://www.Lightninglap.com 
http://www.MagDop.com 
 facetor98@yahoo.com 

 423-396-9793

John Franke: Facet Shoppe
Since 1990, we have promoted the art of 
gem cutting by offering information, rough 
& cut gemstones, lapidary equipment & 
supplies for faceters of all skill levels. Write 
or call for free price list.

 http://www.gemcutter.com 
 facet@gemcutter.com 

 360-443-6313

Jerry Newman: Gemart Services
Custom gemstone faceting and lapidary 
service including repair/recutting of 
damaged stones. Exclusive dealer for the 
Vargas Pol-A-Gem laps for superior scratch-
free gemstone polishing. 

 http://www.gemartservices.com 
 info@gemartservices.com 

 760-770-6599

John Kilian: The Kilian Collection 
Faceted gemstones, gem rough and 
crystalized mineral specimens. The 
web site is being revised and currently 
unavailable.

 Modification in process 
 john331@comcast.net 

 206-963-9065 • 520-229-3209

CJP Gems 
Natural and synthetic faceting and cabbing 
rough and lapidary equipment. 

 http://www.cjpgems.com 
 cjprice5052@yahoo.com 

 330-878-7295

Glenn Klein, G.G. Author, Historian, 
Competition Faceter
To learn the history of Faceting, and what 
equipment and methods were used 
through the centuries check my website, 
“Faceting History: Cutting Diamonds & 
Colored Stones,” and my brand new book, 
“Evolution of Faceting Machines,” which 
has information and lots of pictures of 
various faceting machines that have come 
about, especially in the past 75 years.

“EVOLUTION OF FACETING MACHINES” 
(Centuries ago to present day) 

“FACETING HISTORY” 
(Cutting & polishing gemstones)

“LUCK & TIMING” 
(Risky flying experiences)

 http://www.glennklein.com 
 glennklein@yahoo.com

Devon McRorie: Rock Peddler
Visit Prettyrock.com for faceting rough, 
Gemological identification tools, & 
Tutorials, Ultra-tec Faceting Machine, and 
Lapidary Supplies. Get listed in our free 
Faceters Gallery!

 http://www.prettyrock.com 
 service@prettyrock.com 

 704-641-9107

Jonathan L. Rolfe: Gearloose 
Online articles illustrate how to build your 
own laps, faceting machines, digital angle 
readouts for existing production machines. 
Some examples of Jon’s gem cutting 
appear as well as information about his 
BATT Lap. There are links to other gem 
cutting sites and organizations. 

 http://www.gearloose.com 
 battpage@battlap.com

L. Bruce Jones, G.G., F.G.A., D.Gem.G: 
Gemscientist
Gem research work and electron 
microprobe quantitative chemical 
analysis and inclusion identification. 
Raman confocal microscopy and x-ray 
diffractometry studies. Free gem IDs 
on colored stones for USFG Members. 
Currently authoring book on gem 
instruments.

 http://ww.gemscientist.com 
 bruce@gemscientist.com 

 +1 208-712-0172

Jean Marr: MystiCrystals
Gifts from the Heart of the Earth. Our 
searchable website features information 
about our show schedule, gemstone 
jewelry, faceted gemstones, custom 
faceting, gem trees, gem tree supplies, 
facet rough, and contains articles by Jean 
on gemology and faceting.

 http://www.mysticrystals.com 
 sales@mysticrystals.com 

 336-595-3870

John Wright: Gems by John
Step by step faceting photos & 
instructions, faceting rough, faceted 
gemstones, custom & handmade jewelry 
with colored stones.

 http://www.gemsbyjohn.com 
 JohnWright@gemsbyjohn.com 

 859-539-2407

Paul Head: GemCadWin Tutorial 
The file is in PDF format, consisting of 116 
pages and 240 figures. If sent as an email 
attachment the price is $50. If sent as a 
CD by surface mail the price is $55. Pay by 
check, cash, or money order. Free on line 
assistance will be available for registered 
buyers.

 dmhpah@cox.net

IMPORTANT INFORMATION

Please note that advertisements 
throughout the issue are provided 
for your information only, and do 
not represent an endorsement by 
the USFG.

Any USFG member with a faceting 
related business may have their 
site listed for free. Please send your 
information to:

Charlie Moon 
 cmoon822@gmail.com

Include:  Name of business, web 
address, email address, telephone 
number and a brief  (25 words or less) 
description of your business. You may 
also include a logo or design.

ADVERTISERS
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DUES AND NEWSLETTER POLICY

Membership cards are no longer being issued. Need to know when your 
membership expires? Your membership expiration date will be within the 
email containing your newsletter notification. 

All members receiving a DUES DUE issue will receive one more 
complimentary issue bearing a FINAL REMINDER notation. 

For ALL members who elect not to renew their membership (and death is 
really the only acceptable excuse), the FINAL REMINDER will be your final issue. 

The USFG Newsletter is a quarterly publication of the United States Faceters 
Guild, published in March, June, September and December. It is delivered 
by email only, to all paid members of the Guild. Membership dues are an 
incredibly reasonable $18 per year (USD) and are payable to the USFG 
Treasurer. 

Please help us grow the organization by recommending membership in the 
USFG to fellow faceters. 

Opinions expressed are those of the editor, contributing members, or quoted 
authors, and do not necessarily represent the United States Faceters Guild or its 
membership. 

The newsletter is for the express purpose of sharing information with the 
members and other faceting guilds, and has no intent to show preference to, 
or cause damage to, any person, group, product, manufacturer or commercial 
company. 

NEWSLETTER SUBMISSIONS
Correspondence concerning the content of the newsletter, exchange bulletins 
and newsletters should be sent to the editor. Items submitted for publication 
in the newsletter should be sent to the editor as well. The e-mail address for 
the new editor is: editor@usfacetersguild.org.

We’re always looking for new ideas and contributions to the content of the 
newsletter, so if you would like to make a suggestion or a submission, please 
e-mail the editor.

Please try to submit newsletter items no later than the 20th of the month 
preceding the publication date.

USFG WEBSITE
http://www.usfacetersguild.org/

USFG

UNITED STATES

FACETERS GUILD

USFG INFORMATION

Alexander Wolkonsky
Billy Stringfellow

Brain Maxwell
Charles Moon

Don Dunn
Dr Vincent Bishop

Glenn Klein
Jack Gross

James Clarke
Jean Marr
John Bayer
John Cassity

Ralph Mathewson
Richard Golden

Robert Long
Sylvia Czayo

William Wilkie

CONGRATULATIONS TO OUR USFG LIFE MEMBERS!

Only two qualifications to become a life member — be a member in good 
standing for 5 years & be 80 years of age or paid up thru that date. If you 
believe you might qualify, please contact Jeff Ford.

OFFICERS 2012 
L. Bruce Jones, Rathdrum, ID President 
 bruce@gemscientist.com 

Jim Clark, Mesa, AZ Vice President 
 tom21r@cox.net 

Dennis Anderson, Banning , CA Secretary 
 andersondja@yahoo.com 

Jeff Ford, Kalamazoo, MI Treasurer 
 jeffinkzoo@sbcglobal.net

BOARD OF DIRECTORS 
Howard Bromley, Germantown, TN 
2012–2013 Editor 
 hrbmd22@gmail.com 

Jenny Clark, Mesa, AZ • 2007–2013 
 byjimenny@cox.net 

Paul Newman, Franklin, TN • 2008–2013 
 traderpaul@verizon.net

Jeff White, Kingsport, TN • 2011–2013 
 jeffwhite@whitesgems.com

Michiko Huynh, Granite Bay, CA • 2012–2013 
 michikoshuynh@msn.com 

Lorne Grossman, Toronto, ONT • 2011–2013 
 lorne144man@yahoo.ca 

APPOINTED STAFF 
Glenn Klein, Lake Forest, CA Historian 
 glennklein@yahoo.com 

Charles L. Moon, Arcata, CA Advisor 
 cmoon822@gmail.com

Jeff Ford, Kalamazoo, MI Membership 
 jeffinkzoo@sbcglobal.net 

Dan Linder, Concord, CA Webmaster 
 dan@madfrog.net 

Derik A. Johnson, Las Vegas, NV Assistant Editor 
 derikjohnson@earthlink.net

MEMBERSHIP/TREASURER 
Jeff Ford 
2410 N. 2nd St., Kalamazoo, MI 49009 USA 
 jeffinkzoo@sbcglobal.net

mailto:editor%40usfacetersguild.org?subject=Information%20concerning%20the%20USFG%20Newsletter%E2%80%A6
http://www.usfacetersguild.org/
mailto:bruce%40gemscientist.com?subject=
mailto:tom21r%40cox.net?subject=
mailto:andersondja%40yahoo.com?subject=
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mailto:michikoshuynh%40msn.com?subject=
mailto:lorne144man%40yahoo.ca?subject=
mailto:glennklein%40yahoo.com?subject=
mailto:cmoon822%40gmail.com?subject=
mailto:jef%EF%AC%81nkzoo%40sbcglobal.net?subject=
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USFG Single Stone Competition – Cutter Entry Form 
Please include a signed copy of this form with your stone, entry fee, return packaging and 

return postage, a  6” x 9” bubble padded envelope or box is recommended for return.   
Please use a 1-1/8” clear stone cup if possible.  Entry Deadline is June 20, 2012 

Entries may be mailed to: Mr. Jeff Ford, 2410 N 2nd St, Kalamazoo, MI 49009 
 

Name:   

Address:   

City/zip 
(country) 

 

Phone:   

Email:   

The most common questions about the USFG Single Stone Competition: 
1. This is a closed competition; cutters MUST be current members of the USFG.  

Membership application/fees/renewals may be submitted with the cutters entry. 
2. This is a single stone event; one cutter, one class, one stone.  Cutters may not 

enter multiple stones and/or classes. 
3. Cutters may not enter stones in classes below prior certifications levels. 
4. Cutters may challenge higher classes, BUT it is highly recommended that they 

have another cutter honestly evaluate their cutting skills before doing so. 
 
Entry Class 
(circle one)  Novice  PreMaster  Master  Grand Master  

Entry Fee 
(US funds) **FREE** **FREE** **FREE** **FREE** 

Stone Data 
(if known)  

Stone Size, mm   Stone Color   

Stone Species   Stone Weight   

Faceting Machine used? 
(optional)  

Entry Type 
? 

(circle one) 

Anonymous Entry - Yes, I wish to 
enter as ”Anonymous” Note: Scores 

still may be reported, but only 
identified as “Anonymous Entry” 

Public Entry - Yes, I wish to have 
my name & score “Public” and 

reported as such. 

Note: All cutters (Anonymous or Public) will be entitled to receive awards and/or 
certification for qualifying scores.   If NO selection is made above, it will be assumed that 

the cutter wishes to enter their stone entered as “Public Entry”  

Signature / Date  
 

 
Your signature indicates that you accept the Rules & Conditions of USFG competition. 

Complete USFG Single Stone Competition rules may be found at 
http://www.usfacetersguild.org/docs/CurrentSSCRules.pdf 

 
 

June 20th of (every year)

USFG SINGLE STONE COMPETITION CUTTER ENTRY FORM

USFG

UNITED STATES

FACETERS GUILD

Please include a signed copy of this form with your stone, entry fee, return packaging 
and return postage, a 6" x 9" bubble padded envelope or box is recommended for 
return. Please use a 1-1/8" clear stone cup if possible. Entry deadline is June 20th of 
every year.

Entries should be mailed to: Mr. Jeff Ford, 2410 N 2nd Street, Kalamazoo, MI 49009
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U N I T E D  S T A T E S  F A C E T E R S  G U I L D  N E W S L E T T E R  

September 2012                    32 

UNITED STATES FACETER’S GUILD 
Application for Membership  

Membership�to�the�USFG�is�open�to�faceters�or�people�interested�in�faceting�everywhere.�
Our�primary�goal�is�to�improve�the�art�and�science�of�faceting�through�our�newsle�er�and�
correspondence.�Our�secondary�goal�is�to�improve�competitions�and�competition�rules�both�
in�the�US�and�internationally.��O�cers�are�elected�every�two�years�for�2�year�terms,�taking�place�
in�even�years.�Members�will�receive�our�Quarterly�Newsle�er���usually�about�20�pages�each,�and�
the�right�to�participate�in�the�USFG�activities.�The�By�Laws�of�the�USFG�may�be�reviewed�at�our�
website:�h�p://www.usfacetersguild.org/docs/USFGbylaws.pdf��
�
Name�__________________________________________________________�Date�_______________________�

Street�Address�_________________________________________________�Telephone�____________________�

City,�State,�Zip�________________________________________________�E�mail�_______________________��

I�am�interested�in�becoming�a�faceter�______���������������I�have�been�faceting�for_________�yrs��

I�have�a�display�case�____�12�stones�____�20+�stones�____��������Educational�_____�Other�______________��

Competition�experience/�Certications:�Junior_____�Novice�_____�Intermediate/PreMaster�_____�Master�______�

Which�machine(s)�do�you�cut�with?�_________________________________________________________��

Do�you�cut�commercially?�____________________________�����������Are�you�a�dealer?��______________________��

Have�you�given�talks�or�wri�en�articles�on�faceting?�_________________________________________________��

Special�talents�or�interests�to�share?�________________________________________________________________��

** Membership (all locations) is $18 USD for one (1) year please remit US funds only. **
As a convenience members may choose to renew for multiple years at $18 per year

Please make checks payable to the “USFG”  
Mail this form with payment to: Newsletter Delivery Format

USFG Treasurer
c/o Jeff Ford
2410 N 2nd St  
Kalamazoo, MI 49009

Downloadable via the web
Adobe PDF - Portable Document Format
March – June – September - December  

Email notification will be sent to current members with password to 
open the document.

E-mail for the Treasurer: treasurer@ usfacetersguild.org E-mail for the Editor: editor@usfacetersguild.org

Please feel free to copy or use the back of this form for additional information or special instructions.

Membership questions may be sent to Jeff Ford or  membership@usfacetersguild.org

Please circle one

New Membership Renewal Returning Member

Membership to the USFG is open to faceters or people interested in faceting everywhere. 
Our primary goal is to improve the art and science of faceting through our newsletter and 
correspondence. Our secondary goal if to improve competitions and competition rules 
both in the U.S. and internationally. Officers are elected every two years for two year terms, 
taking place in even years. Members will receive our Quarterly Newsletter — usually about 
20 pages each, and the right to participate in USFG activities. the By-Laws of the USFG may 
be reviewed at our website: http://www.usfacetersguild.org/docs/USFGbylaws.pdf

USFG

UNIT
ED STATES

FACETERS GUILD

USFG MEMBERSHIP APPLICATION
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