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With this article, I hope to give entry-level 
competition cutters some insight as to thought 
process that I employed when entering the United 
States Faceters Guild Single Stone Competition for 
the first time.

I became interested in faceting in 2005, 
while looking for a sapphire to be used in 
wedding necklace for my fiancée.  I cut 
my first stone in 2006, under the tutelage 
of USFG list-member Dave Crookston.  I 

was instantly hooked, and I purchased a 
faceting machine (an Omni-e) and a full 
lap set-up in the spring of 2007.  Since 
that time I have faceted approximately 
100 stones.

I’d always had an inclination to cut at 
least once in the USFG Single Stone 
Competition.  Spurred on by a friendly 
rivalry between myself and another list-
member, Dave Hudson, I decided to 
compete in the 2010 Premasters division.  
I felt that I had cut enough stones over 
the past 3 years to challenge myself 
beyond the Novice level.  The USFG 
permits entering as a first-time challenger 
at any level, so I decided the Premasters 
would be an appropriate division at 

which to start.  The diagram “Rand’s Cut 
Corner Rectangle #1” can be found on the 
USFG site at this link:                           

Promoting the art, skill and teaching of faceting • Expanding the knowledge of natural 
& man-made crystals • Developing & promoting uniform rules for faceting 
competitions everywhere • Sponsoring or assisting in managed competitions • Serving 
as a national repository for faceting designs, published materials & information
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My First Competition Stone 
by David Dawson

Continued on page 5.

Editor’s Note:  David Dawson scored a 
first-place 99.4243 in the Pre-masters 
class of the 2010 USFG Single Stone 
competition with his very first 
competition entry.  Congratulations!
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P R E S I D E N T ’ S  M E S S A G E  

Congratulations to all the 2010 Single 
Stone Competition (SSC) entrants!  This 
was the largest number (44) of members 
to enter a stone since the SSC began in 
1999 with the Y2K (remember that 
acronym?) contest.  Thank you, Wing 
Evans (master and grand master classes) , 
Jim Clark (pre-master class) and Jeff Ford 
(novice class) for taking on the difficult 
task of carefully and objectively judging 
the stones.  Thank you very much, Jenny 
Clark, for getting the certificates all 
ready for my signature and mailing.

Jeff Ford and Jim Clark, our competition 
committee, have posted the designs in 
this issue for the 2011 SSC.  This is a good 
time for you to dop up a bit of rough and 
cut a few practice stones before you 
tackle your entry gem.  All of the designs 
are quite nice -- I've cut both the novice 
and premaster -- and will be a welcome 
addition to either your gem collection or 
someone's new piece of jewelry. 

Why enter a competition?  If you're a 
novice, then it's an opportunity to have 
your stone objectively evaluated by an 
expert cutter with lots of judging 
experience.  You'll find out if your polish 
is really a polish or just a collection of 
fine scratches needing additional work.  
And if your meetpoints really meet or are 
just "close".  If you score in the mid to 
upper 90's, then you probably do 
understand polish and meetpoints and 
are ready to advance to the next class.  If 
not, then you will have a pretty good 
idea from the judge's comments on where 
you need to concentrate your efforts.  
Regardless of the class you are cutting in, 
the real competition is with yourself to 
see how close to perfection you're really 
capable of reaching.  Each time you cut a 
competition-quality stone you learn 
some things and the rewards will include 
quicker cutting times and better gems 
coming off the dops in your normal 
cutting.

Already September, the leaves are turning 
color and the daylight hours are really 
getting shorter around here.  Winter will 
be here before we know it and for me that 

means the Tucson gem shows.  The 
announcement was made in the June 
issue about a series of seminars that will 
be held during the gem show in 2011 and 
additional information is in the last 
pages of this edition.  This will be a great 
chance to learn from some top-flight folks 
and to make some new friends.  It's also a 
grand excuse to come to the biggest gem 
show on earth, especially if you haven't 
been there before.  There is still time to 
make reservations, but don't put it off 
much longer or you may be out of luck.

Enjoy the sparkle,

Keith Wyman

   

Faceter’s Seminars
Tucson - 2011

Fellow Faceters,

I have been participating in the Tucson 
gem shows since 1982. In that time I have 
taken part in numerous seminars focused 
on the gem and jewelry trade. However, I 
don't recall a Tucson-based seminar 
venue focused solely on faceting, and the 
faceter.

In February 2011, the United States 
Faceters Guild is sponsoring five daily 
faceter-focused one-hour seminars during 
the week leading up to the Old Pueblo 
Lapidary Club's annual HobNob. We've 
scheduled the seminars at 9:00 am, an 
hour before the regular Tucson shows 
open. This way, you can participate in the 
seminars without interrupting your 
Tucson schedule. All the presenters 
understand how important it is to be able 
to ask questions. Therefore, they will be 
available for a short time after their 
individual presentations.

Presenters for Tucson 2011

• Monday, January 31st: John Bailey: 
buying rough at shows: tools and 
techniques

• Tuesday, February 1st: L. Bruce Jones: 
discussion of gemology for faceters

• Wednesday, Feb 2nd: Wayne Emery: 
professional dopping techniques

• Thursday, Feb 3rd: Dalan Hargrave: 
concave faceting and other innovated 
techniques

• Friday, Feb 4th: Jon Rolfe: equipment and 
lap issues and solutions

• Saturday, Feb 5th - Old Pueblo Lapidary 
Club's annual HobNob event

We're hoping that by spending a little time 
with a few of the best and brightest faceters 
in our craft today, you'll be closer to 
mastering the craft yourself.

If you are a current member of the United 
States Faceters Guild, there is no charge to 
participate in any of the presentations. If 
you are not a member, we'd love to have 
you join us at Tucson, however there will 
be a nominal charge of $10 per session. (Or 
maybe you should just join the USFG; an 
annual membership is only $18.)

As most of you know, various books, the 
internet and online forums are helpful to 
understanding the craft. But there is no 
substitute for getting advice and 
suggestions straight from someone who 
has been there before you. This is the year 
to come to Tucson so that you can capitalize 
on such a wide base of knowledge, and 
meet some of the players who have helped 
shape our craft.

Hope to see you there!

Roger Dery
thecuttingworks2@cs.com
Tel: 248-545-3546

Novice 7

mailto:thecuttingworks2@cs.com
mailto:thecuttingworks2@cs.com
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2010 USFG Competition Results 
United	  States	  Faceters	  Guild	  -‐	  2010	  Single	  Stone	  Compe::on	  Results

Novice	  Scores,	  Stone	  –	  NOVIMMX,	  Judge	  –	  Jeff	  Ford

Score Place First Last City State
99.4315 1 Roy Brain Hilllary, Durban S.A.
99.2420 2 James Hurd Dumfries VA
98.8630 3 Homer Barrs San Diego CA
97.1575 4 Elaine Songer Mims FL
96.3995 5 Roger Glascock Black Diamond WA
95.6416 6 Roger VanHoutan Hurst TX
93.5557 7 Franz Derungs Surry BC-CA
90.1461 8 Clay Goffinet Fairborn OH
90.1461 11 Jimmy King Nashville TN
89.9566 9 Charles McCoy Georgetown TX
89.7671 10 Galen Perry Metairie LA
88.2511 12 Marry/Libby Barrieault Hiddenite NC
87.8721 13 Howard Bromley Germantown TN
86.9247 14 Norman Hatton Niceville FL
86.5457 15 Jim Marks Denio NV
86.1667 16 Kate Pleatman Cincinnati OH
84.6507 17 Michael McLane Florence KY
81.6187 18 Peter Clark Diamondhead MS
80.6712 19 Bambi Nix Hueytown AL
75.1758 20 Richard Golden Plymouth CA
63.2374 21 Ron Bell Edge Water FL

Novice	  Cer:fica:on	  85	  or	  higher,	  Awards	  90	  or	  higher

PreMaster	  Scores,	  Stone	  –	  Rand’s	  Corner	  Cut,	  	  Judge	  –	  Jim	  Clark

Score Place First Last City State
99.4243 1 David Dawson Rittman OH
98.8486 2 David Hudson Clarkston WA
98.4648 3 Michael Moody Pittsburgh PA
95.9701 4 Peter Gawreluk Kellyton AL
95.3944 5 Dale Breckenridge Grand Junction CO
94.8187 6 Greg Ninedorf Hondo TX
94.7996 7 Denny Bradley Kissee Mills MO
93.6673 8 Dan Williamson San Diego CA
93.4754 9 Dan Lynch Franklin TN
91.1726 10 Greg Stimpson Wood Dale IL

PreMaster	  Cer:fica:on	  90	  or	  higher,	  Awards	  93	  or	  higher
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Master	  Scores,	  Stone	  –	  Check	  This,	  Judge	  –	  Wing	  Evans

Score Place First Last City State
98.9150 1 Charles Lundstrom Tucson AZ
98.1917 2 Richard Zweifel Madison WI
97.2876 3 Michiko Huynh Foster City CA
88.9696 4 Gulay Ertan KONAK IZMIR Turkey
78.8432 5 Philip Alp Mooinooi S.A.

Master	  Cer:fica:on	  93	  or	  higher,	  Awards	  95	  or	  higher

Grand	  Master	  Scores,	  Stone	  –	  Check	  This,	  Judge	  -‐	  Wing	  Evans

100.0000 1 Jim Clark Mesa AZ
97.6492 2 Don Dunn Dayton OH
97.4684 3 Dave Williams Bakersfield CA

Grand	  Master	  Awards	  98	  or	  higher
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http://www.usfacetersguild.org/docs/
2010SSCPreMaster.pdf.

The Premasters stone mandated that the 
cutter use quartz.  I had never worked 
with synthetic quartz prior, and I had 
never enjoyed polishing natural quartz.    
I much prefer polishing with diamond 
and Batt laps for flat facets, as opposed to 
any cerium oxide modalities.  I ordered a 

piece of aqua-colored synthetic quartz 
from Grady Harris at Creative Gems.1  
For those who don’t know Grady, he’ll 
gladly cut a piece of rough to given size 
specifications at no additional cost.  This 
is a huge convenience to those of us who 
do not own a trim saw.

I dopped the large, rectangular chunk of 
rough using high-quality cyanoacrylate 
adhesive.  A considerable amount of 
material needed to be removed.  While 
many would disagree with this strategy, I 
began with a 100 grit topper lap, just to 
shape a very crude pavilion.  I knew that, 
subsequently, I would need to remove 
enough material with finer grit laps to 
eliminate sub-surface damage, and so I 
left an open culet, and just established a 
rough shape and size.  Most cutters 
would then proceed to a 260 or 360 grit 
lap, but I chose to go straight to a 
Crystallite 600 plated, stainless steel lap.  
I cut the P1 and girdle facets, taking care 
to ensure that the long P3 girdle facets 
were cut to exactly equal depths.  These 
long facets became increasingly difficult 
to cut, as they were quite broad and 

quartz is a tough material.  Toward the 
end of sizing up the stone, I began to get 
some obnoxious, deep scratches in the 
long girdle facets—likely due to some 
clogging of the lap out at the periphery.

Before cutting the P4 or P5 facets, I 
decided to prepolish the P1 facets with 
3000 diamond on Batt, using trombone oil 
as a lubricant.2  Once prepolished, I cut in 
my P4 facets with a 600 NuBond, just 
short of meet.  I then finished 
prepolishing with the 3000 Batt to ensure 
the same effective stone-to-lap 
registration.  At this point things looked 
BEAUTIFUL!  I had a pointed culet and 
no spiral at the girdle.  I rechecked my 
stone’s width, which had to be 10.0mm 
+/- 0.10mm and…it was too large.  I was 
measuring approximately 10.20 mm, and 
I doubted whether my prepolish would 
be able to power down those long girdle 
facets enough to fall into specifications.

The USFG places a high priority on a 
having a proper length and width (as 
well as girdle thickness).  Being “out” of 
specs is quite a costly deduction.  I 
needed to be certain my stone would 
make the requirements.  I was 
scrutinizing my stone with calipers when 
disaster struck.  The stone and quill 
slipped out of the calipers, and when the 
quill dropped, the culet came bashing 
down on the surface of my faceting desk.  
It sent cracks radiating down into the 
stone from the culet.  This was the first 
time I had ever damaged a culet in this 
way, and of course, it had to be my 
competition stone.

Not wanting to start a new stone from 
scratch, I opted to re-cut the stone’s P1 
facets to a new culet meetpoint until the 
damage was removed.  However, I did 
not have enough material to completely 
cut out the existing P4 facets, so I had to 
trust that my original girdle was square, 
and that my cheat would not change 
when re-cutting the new culet.

As a side note, when I had previously cut 
in the P4 facets with my 600 NuBond, I 
had noticed that the facet surface did not 
look much different than the 3000 Batt 

finish.  Therefore, I now decided that I 
would try to save time by re-cutting the 
entire pavilion with the 600 NuBond and 
then skipping the prepolish step.  I re-cut 
the P1 to a new culet and re-cut in the P4 
facets.  Fortunately, I came very close to 
matching up with the original girdle line.  
I then trimmed the stone to length/width 
specifications by re-cutting the girdle 
with the 600 NuBond.  I had a very slight 
spiral, but not enough, in my mind, to 
justify once again re-cutting the entire 
girdle or pavilion.  I did have to slightly 
cheat one of the long P3 facets, which I 
hoped would not haunt me later.

Now here is where I deviated 
significantly from conventional thinking.  
In the past, my best success with cerium 
oxide had been achieved when using a 
phenolic lap.  However, with a phenolic, I 
had never obtained perfectly flat facets.  
Conversely, I’d had very good success 
using 100K diamond on Batt for quartz, 
with much flatter facets.  Many will balk, 
but I had previously compared my 100K 
Batt quartz polish to my cerium polish at 
25X magnification with a stereo 
microscope, and I had been unable to tell 
a quality difference with respect to 
scratch pattern.  Thus, I opted for 100K on 
Batt for final polish.  (Note:  I mix the 
same home-made spray with 100K as I do 
with my other diamond polishes.)

I commenced polishing with 100K on 
Batt, and did very well with this strategy.  
Unfortunately, I did find that skipping 
the prepolish came back to bite me.  After 
polishing the whole pavilion, I noted that 
(in just the right light) some small pits 
betrayed a polish that was just shy of 
being completed.  I ended up going back 
and re-polishing the entire pavilion.  This 
was where it was exceptionally critical to 
have written down all past cheater 
settings.  I found that I could very much 
trust my original settings, as long as I did 
not stray from the same lap positions that 
I had used the first time around.  There 
was, however, considerable variation in 
the cheat setting required when using the 
3:30 position of my lap, as opposed to the 
5:30 position—and the 3:30 position was 

http://www.usfacetersguild.org/docs/2010SSCPreMaster.pdf
http://www.usfacetersguild.org/docs/2010SSCPreMaster.pdf
http://www.usfacetersguild.org/docs/2010SSCPreMaster.pdf
http://www.usfacetersguild.org/docs/2010SSCPreMaster.pdf
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required on some facets to avoid 
scratching.3

I re-polished the pavilion in this manner, 
to the point where I was happy with the 
end result.  I knew that a couple of the P5 
facets were ever-so-slightly undercut at 
the girdle (shy of meet), but I was more 
afraid of overcutting than undercutting.  
At some point, a faceter just has to decide 

that he or she is done, and move on.  And 
so I did.  Then it was on to the transfer!

End Part One.

1.  Grady Harris can be contacted at 
www.creativegems.com

2.  Note:  I mix my own diamond sprays using a 
couple small scoops of loose diamond (roughly two, 

small, flat screwdriver blade portions), alcohol 
and 10-20 drops of trombone oil.  These are 
mixed in a 2-3 ounce spray bottle purchased 
from the drug store.  I shake the bottle before use  
if I want more diamond on the lap, or I spray 
from the settled bottle for less diamond.  
Occasional wipes with a clean paper towel are 
used to clean the lap, and a drop of trombone oil, 
followed by a good wipe of a paper towel will 
“reset: the lap if it gets too dry.

3.  I’ll also make a quick point here about 
reading the oil residue pattern on a facet.  
Because I use oil as a lubricant, placing the facet 
on the lap leaves a bit of oil residue on the facet.  
Just like oil that floats on a puddle of water, the 
trombone oil leaves colored interference rings on 
the facet surface.  These correspond to the 
thickness of oil remaining on the facet.  In the 
past, I had always made minor cheat variations 
while polishing a facet, with little regard to 
whether that cheat actually travelled ALL the 
way across the facet.  Very small cheat changes 
like this don’t create obvious ghost facets, but do 
produce subtle rounding of the tips of the facets.  
As I learned to watch the oil residue, I found 
that I could very much “read” whether the new 
cheat setting had, in fact, travelled ALL the way 
across the facet face.  This was absolutely the 
most accurate way for me to assess if my polish 

was complete and if my facet was as flat as I could 
possibly achieve.  I found that even if there was just 
a tiny bit of a thicker oil pattern in one area of a 
facet, then there was slightly more space at that 
point between the facet and the lap.  This would be 
where any cat whiskers or facet pits would appear.  
Eliminating the micro-ghost facet would eliminate 
the scratches.  Additionally, at least for me, very 
light pressure, slow lap speed, and sweeping in a 
very small (1/2 to 1 inch band of lap width) was 
essential to achieve the final polish.

Editor’s Note:  

David Dawson is one of many skilled faceters that go out of their way to contribute to Jeff Ford’s excellent USFG 
Faceter’s List which can be found at: http://groups.yahoo.com/group/usfgfaceterslist/. The list is “the” meeting point 
for faceters contributing their knowledge and answering questions for both neophyte and highly experienced cutters. 
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Southern Africa continent brings several 
thoughts to mind involving richness and 
the exotic. Africa is known for its 
untamed beauty.  The most common 
themes in southern Africa are dictated by 
animals and minerals. Diamonds, 
gemstones, metallic deposits, culture, and 
big animals are probably on the forefront 
of most with special interest in Africa.   
The African continent is a land that 
contains a mixture of plentiful and 
poverty.  It has been eloquently 
summarized by other authors it is a “land 
where the third world and first world 
collide” (Pardieu 2007).  This is not a 
social parody but, a brief discussion of 
the uniqueness of the mineral, Ziosite, 
found along a small strip of land in North 
Tanzanian known as the Merelani Hills 
tanzanite deposit. 

After trekking through the green 
highlands of North Tanzania’s National 
wildlife parks in search of the “Big Five”, 
my wife and I ventured to the desert 
wilderness of the Merelani Hills to visit 
the TanzaniteOne mine.   The 
TanzaniteOne mine is located on Block C 
mining concession which is one of seven 
mining blocks, issued by the Tanzanian 
government in 1990 (Olivier 2006). This 
mine is the only block being 

commercially developed under western 
standards and safety practices.  Pardieu 
contrasted this mining operation as 
where the “first world meets the 
third” (Pardieu 2010).  The operator 
(TanzaniteOne) is kind enough to allow 
small groups to view the upper workings 
of the mine to understand the geologic 
ramifications of the Tanzanite deposits 
that lie in the shadow of Mount 
Kilimanjaro. The TanzaniteOne mine is 

also impacting the local community with 
a impactful philanthropic effort 
(observation and discussion with mine 
workers) . 

Regional
The Merelani tanzanite deposit is located 
in the Mozambique Mobile belt that is 
part of the Tanzanian Craton (~600 
million years (mya)).  These gem deposits 
are a product of this belt, which cuts a 
200–300 km-wide north-south swath 
through the central and eastern part of 
the eastern portion of the continent 
(Holmes 1951, Cutten 2002). The mobile 
belt is thought to contain sediments 
developed in the Mozambique Ocean 
prior to the Neo-Proterozoic “Pan-African 
event (600 mya). The succession of thick 
marbles and major graphitic units 
represent altered marine continental shelf 
deposits laid down over 800 million years 
ago (Walton 2004). Post deposition, the 
sediments were folded and thrusted as 
the old ocean floor was amalgamated 
onto the Gondwana supercontinent 
(Jacobs 1998).  This is an important event 
as this belt provides the most of the 

Merelani Hills Tanzanite Deposits
by Joel Guttormsen
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coloured gemstone fields as it runs from 
Mozambique in the south, to the Sudan 
and Ethiopia in the north, (Johnson 2002 ) 
(Tenczer 2007).  The fact that the 
sediments were accreted onto the 
continent and were subsequently 
metamorphosed is critical in 
understanding the nature of these 
coloured stones.  The Merelani Tanzanite 
deposit is a good example of exotic 
geologic processes that have resulted in 
the fantastic gemstones of this area.

The Merelani Hills are a high grade 
metamorphic assemblage that resulted in 
a granulite complex. (Granulites are 
medium to coarse–grained metamorphic 
rocks that have experienced high 
temperature metamorphism (Bowes 
1989)).  These granulites exhibit a range 
of structures from the multiple phases of 
deformation (collision and rifting) that 
include superimposed folding (tight 
recumbent folds, isoclinal folds, 
thrusting, shear zones, and boudinage 
structures in weaker units) (Pallister 
1971; Shackleton 1986).  These units are 
comprised of repetitions of crystalline 
limestone, graphitic gneisses, and 
psammitic gneisses (originally sandstone 
dominated metamorphics) (Pinna 1995).

Merelani Hills
The Mozambique metamorphic belt has 
under gone a number of deformation 
cycles which have resulted in extensive 
folding, faulting and metamorphism 
(Figure 3).  This area was a part of the 
Gowanda land supercontinent developed 
during the Proterozoic (2500 Ma to 542.0 
± 1.0 Ma (million years ago).  The mobile 
belt has also been the focus of significant 
plutonism (igneous intrusion).  Rocks in 
this belt underwent several different 
cycles of tectonism, resulting in the 
extensive metamorphism, plutonism, 
folding, and faulting.  The granulite 
complexes formed a witch’s brew of 
unusual minerals such as Zoisite, 
Danburnite, Garnet (Tsavorite, 
Spessartite), Scapolite, and Sapphires (to 
name a few).  In the granulitic facies 

cauldron, pressure and hot fluids 
cannibalized elements for their 
chromophores (colouring agents) (Walton 
2004).   Elements such as vanadium, 
chromium, manganese where absorbed 
by existing minerals or built into new 
minerals from the unique chemistry 
within the system.  The result is one of 
the richest gem belts on the planet.  
Globally this belt is incredibly rare.

Tanzanite is recovered from mineralized 
boudinage structures often referred to as 
“potatoes”, Chocolate tablet boudins”, 
pegmatite boudins or “eyes” (shape) and 
as vein mineralized shear fracture sets 
(some times referred to a pegmatic veins) 
(Bridges 1974; Keller 1992; Key 1989; 
Simonet 2001; Olivier 2006).  Technically a 
boudinage structure is a foliation body 
that disrupts metamorphic layers due to 
bulk extension creating an enveloping 
surface (Goscombe 2004). More simply 
boudins are sausage shaped metamorphic 
deformation structures.  Gems are found 
in small pockets within the boudins 
within tight isoclinals folds (Olivier 2006, 
Pardieu 2007, and others) .   The host 
material of the Tanzanite is often referred 
to as having pegmatitic texture and often 
is described as a pegmatite (Naeser 1974; 

Key 1989, Malisa 1990; Keller 1992; 
Walton 2004; Olivier 2006; Pardieu 2007 & 
2010). Generally the words pegmatite and 
boudins are not used in proximal settings 
as pegmatites are typically related to 
intrusive complexes or dikes resultant for 
significant hydrothermal activity.  In the 
case of the Tanzanite, hydrothermal 
processes are reasonable and authors fall 
into one of two camps: Igneous 

derivation originating from final phase of 
the Pan-African orogenic event (Naeser 
1974) and pegmatitic material derived 
from the metamorphism during the final 
phase of the Pan-African Orogen (Malisa 
1990; Olivier 2006)., In this case, this 
author suggests it is the intensity of the 
metamorphism that created the internal 
hydrothermal fluids and not an external 
source.

Olivier’s 2006 doctoral thesis 
convincingly argues the metamorphic 
origin of the deposits. The principle 
deposits of tanzanite formed as the result 
of extreme deformation of graphic schists 
and calc silicate deposits.  The original 
sediments were organic rich shales and 
muddy limestones.   The organic rich 
shales converted to graphic schists and 

http://en.wikipedia.org/wiki/Metamorphic_rock
http://en.wikipedia.org/wiki/Metamorphic_rock
http://en.wikipedia.org/wiki/Metamorphic_rock
http://en.wikipedia.org/wiki/Metamorphic_rock
http://en.wikipedia.org/wiki/Temperature
http://en.wikipedia.org/wiki/Temperature
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the muddy limestones were 
metamorphosed to calcareous silicates.   
An interesting note related to the history 
of these deposits, the original mining of 
these deposits was for the graphite 
(Bridges 1982).  These deposits 
underwent four significant phases of 
deformation (Olivier 2006).  Of these, 
three events had direct impact on the 
genesis of the tanzanite deposits referred 
to as D0 to D3 events (Olivier 2006).  
Boudins developed in the Merelani Hills 
area contain evidence of two stages of 
generation (Olivier 2006). These events 
resulted in extremely tight anticline and 
synclines with isoclinal folding and 
faulting which absorbed the tectonic 
stress throughout time (Figures 2, 4).

Tsavorite and Tanzanite are closely 
related and are often found in close 
proximity to one and other.  Tsavorite 
formed early in the process under 
prograde metamorphic conditions 
(heating and burial) (Keller, 1992, Olivier 
2006).  Tanzanite formed later under 
retrograde conditions (500C) (cooling) 
(Keller, 1992, Olivier 2006).  Tanzanite, 
quartz, and calcite are found replacing 
tsavorite within the boudinage structures 
(Pardieu 2007; Olivier 2006). Pressures of 
formation are important as well, but the 
technical community has some 
disagreement as to the pressures 
involved.  The prograding phase had 
higher pressures then the retrograde 
phase.  One group of authors (Pardieu 
2007, Keller 1993) suggests the 
prograding phase at 5-6 Kilobars and 

550-650 C and the retrograde phase at 2 
kilobars and 500 C.  Olivier documents 
the Prograding phase at 10-12 kilobars 
and 700 C and the retrograde phase 7 to 
4.5 kilobars with the formation of 
tanzanite at 5 kilobars and 650 C( Olivier 
2006).  In either case both phases 
sufficient temperature and pressure for 
hydrothermal fluids to generate.  Possibly 
more significantly the pressure difference 
of the two phases explains why tsavorite 
is usually size challenged as the crystals 
broke during stress release from prograde 
to retrograde metamorphic conditions 
(heating followed cooling).  The high 
grade ductile deformation and associated 
“cooking” of the metamorphics led to 
tight folding and formation of boudins in 
less competent units which host the 
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unique mineralization of the Merelani 
Hills.  

Other Notes on the Merelani Hills visit: 

Mining  and Processing
The mine is a modern operation with a 
reported outstanding safety record. It 
applies international standards in its 
employment, social and environmental 
policies.  Mining currently takes place 
through five shafts: Delta, Askiri, Main, 
CT and Bravo shafts (MINESITE.com 
2010). Shafts are sunk at an angle of 42° 
along the dip of the JWZ mineralization 
zone. Mining is focused along the strike 
of the fold axis along the plunge of the 
fold noses.   A monorope (endless looped 
rope and pulley) system is used to 
remove the mined material a hoist or 

incline shaft track. The shafts are fitted 
with tracks and material is removed via 
a hoist and inclined shaft structure. 

Processing and sorting take place on site. 
The ore treatment plant, includes a 
separator with capacity of 
approximately 10,000 tones per month. 
Sorting is conducted with an automated 
optical sorting system, followed by hand 
sorting and grading.  Rough is sorted 
both manually and using a fully 
automated rough tanzanite optical 
sorting and primary grading system 
which is reported as a first in the colored 
gemstone industry (minesite 2010) 
http://www.minesite.com/companies/
comp_single/company/tanzanite-one-
ltd.html

Mine Tour: TanzaniteOne offers a mine 
site tour by reservations from their 
Arusha office. Cost is minimal (permit 
fee).  In my opinion, the tour charge 
should be doubled to quadrupled as 
TanzaniteOne does an excellent job and 
safety is their primary concern.  They 
were fabulous hosts.  They do have a 
stone shop at the mine with more variety 
in Arusha.

 

Road:  The main road is good but 
extremely rough so plan on about three 
times the amount of travel time it would 
normally require (in Tanzania).  

Time:  This is a day trip from Arusha.  
One could do this just after they land at 
the airport.  This however, will require 

http://www.minesite.com/companies/comp_single/company/tanzanite-one-ltd.html
http://www.minesite.com/companies/comp_single/company/tanzanite-one-ltd.html
http://www.minesite.com/companies/comp_single/company/tanzanite-one-ltd.html
http://www.minesite.com/companies/comp_single/company/tanzanite-one-ltd.html
http://www.minesite.com/companies/comp_single/company/tanzanite-one-ltd.html
http://www.minesite.com/companies/comp_single/company/tanzanite-one-ltd.html


U N I T E D  S T A T E D  F A C E T E R ’ S  G U I L D  N E W S L E T T E R

September 2010 11

planning and coordination with the mine 
operators.  Tanzanite One is set up for 
this.

Security:  The road to the Merelani Hills 
area is tightly controlled.  Permits are 
required for travel in this area.  Plan extra 
time at check points and be equipped 
with mobile communications and phone 
numbers to mines you intend to visit. 
Copies of passports are sensible to carry 
with you.

Technical Basis:  As a Chief Geologist 
(Indonesia) in a major global resource 
company  I would have loved an 
opportunity to chat with one on the South 
African mine geologist who compiled the 
detail geology of this deposit.  
Regardless, the mine geologist who took 
us in the inclined audit tour was 
knowledgeable of the deposit.  It is clear 
that TanzaniteOne has brought the right 
technology forward and have 
scientifically delineated this deposit. They 
have used drilling, geophysics, 
geochemical analyses, structural and 
geological mapping to conclude their 
work.  They are reported to have proven 
the deposit is larger then originally 
projected (minesite.com). TanzaniteOne 
has upgraded the technology used in this 
part of the world to optimize this 
resource which has been dominated by 
the artisan miners in the adjacent blocks. 
As a technical scientist working in that 
interface between the first and third 
worlds – I am impressed with their 
efforts.  

Tanzanite One operations:  I work in and 
industry where safety and environment is 
absolutely the highest priority.  Our 
bottom line is if it can’t be done safely 
and with respect to the environment we 
don’t do it.  The Block C operator, 
Tanzanite One, clearly lives by a strong 
ethical code with respect to safety, 
environment, and cultural interaction.  
They stressed safety as we do in our 
industry.  It is clear just by looking at a 
global satellite photo that the Tanzanite C 
block is developed differently then the 
other blocks (blue colour mine waste in 
offset blocks).  The mine area was clean 

and safety warnings were visible in the 
right locations.  The staff was 
consciencious.  I had the opportunity to 
provide a ride to Arushu to one of the 
safety engineers and it is clear that they 
take not only safety but also environment 
and community interaction as a top 
priority.  For instance, I was extremely 
pleased to find out that they provide 
safety training to offset mining 
concession  mine owners.  This was 
pleasant to see this attitude.

About the Author:  Joel Guttormsen has 
worked in the resource industry for the 
past 32 years.  He is currently the Chief 
Geologist in Indonesia for a large global 
resource company. He has worked in 
Indonesia for the past 5 years and was 
previously stationed in Vietnam working 
fractured basement. He has worked in 
various capacities throughout the world 
and is a fracture expert.  Gemstones 
however, are a passion and a serious 
hobby resulting from loving parents, hard 
rock training at Colorado State 
University, and an incredibly supportive 
wife who has never commented about 
looking down the working end of a 
machine gun at a serious stop on the way 
to the mine tour.

Best Technical Reference: Bernard 
Olivier’s 2006 Thesis.
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Polishing concave facets, in theory, isn’t 
any different  than polishing flat facets. 
The goal  is to polish the surface without 
striated lines or blemishes. The important 
thing to remember in polishing flat facets 
is to sweep the stone back and forth 
across the lap which changes the 
direction the polish moves across each 
facet. That keeps grooves from forming 
like they would if the stone were held in 
one place. The difference in concave 
faceting is the polishing mandrel 
oscillates back and forth and the stone is 
held in one place in most production 
model concave faceting machines.

The key to obtaining a good polish is in 
getting a good pre-polish. Therefore, let’s 
break it down to the mechanics of two 
very important functions necessary to 
accomplish that goal. First is the RPM of 
the cutting mandrel and second is the 
oscillating motion. Cutting concave facets 
is usually done with a 600 or 1200 grit 
diamond plated mandrel. At these stages 
the ratio of RPM per oscillation is not as 
critical as it is in the pre-polish stage. 
Initial cutting can be done at relatively 
high RPM but at the pre-polish stage it’s 
important for the equipment to facilitate 
the same thing sweeping does in flat 
faceting.

 To demonstrate this in an easy to 
understand manner we’ll look at a simple 
experiment anyone can do. First place a 
v-dop in the quill then set the angle at 
90°. Next place a white or light color 
polishing mandrel in the drive motor. To 
conduct the experiment hold a sharp 
pencil securely in the v-dop with the 
point riding against the mandrel and turn 
the machine on. Let the pencil mark the 
mandrel for several oscillating motions of 
the machine. The result will show you 
what your machine is doing to the 
concave facet. One of the most important 
features of the Fantasy or Concave 
Machine  by Ultra Tec is the ability to 
adjust the ratio of RPM per oscillation. 

Beginning at the pre-polish stage the 
lines should cross at a sharp angle as the 
machine travels in and out. This is what 
eliminates the striated lines and gives a 
true concave facet. Since both the Fantasy  
and the Concave Machine by Ultra Tec 
have independent controls for each motor 
the ratio can be adjusted. For the most 
effective pattern the oscillating motor 
control is turned up and the drive motor 
is turned down. An additional feature of 
both of these mentioned machines is the 
ability to adjust the amplitude( distance 
the mandrel travels).           

Even in adjusting the amplitude down, 
which might be done for smaller 
mandrels, or for cutting large concave 

facets, the desired cross cutting action can 
be achieved. The following image shows 
the grease pattern that trails in cutting a 
piece of ametrine. This stage is using a 
Batt mandrel charged with 3000 grit 
diamond, which is an excellent pre-polish 
for quartz, and the lubricant is WD40. It is 
at this stage where you want to make 
sure there are no striated lines left over 
from cutting. 

Concave Facet Polishing
by Dalan Hargrave
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Following this stage the final polish is 
done with cerium oxide. To obtain an 
even coating of cerium oxide I use a 
dedicated piece of poly foam cut to just 
touch against the mandrel. After applying 
a slurry solution of cerium to the mandrel 
the poly foam helps keep an even 
distribution and consistent wetness in 
order to achieve optimal polishing. 

The above information is excerpted from 
the book Concave Facet by Dalan 
Hargrave, due out just in time for 
Christmas, 2010.

Synthetic Corundum Sold as Spessartite
I recently received several pieces of rough from a fellow faceter who purchased 
the pieces from a dealer in Nigeria as spessartine garnet. Once she received and 
inspected the parcel she was quite skeptical, and rightly so. The material was 
clearly synthetic orange corundum. The perpetrators had gone to some trouble 
to fracture the material and cut some rough faces on various parts of the 
periphery, but the true nature of the material was quite obvious with R.I. 
1.762-1.770, S.G. of 4.00, dull red LW fluorescence, characteristic spectra and 
the observation of Plato lines when immersed in diiodomethane with crossed 
polars under magnification.

An un-natural color, clear anisotropy and distinct dichroism are the most 
obvious traits of the material. Once again, buyer beware!

! ! ! ! ! ! !         – L. Bruce Jones
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3rd Annual Faceter’s Frolic
by Will Smith
At the end of July each year, four 
different shows take place in the beautiful 
mountains of North Carolina in an area 
rich with mining; for ruby, sapphire, 
garnet, emerald, and gold.  This area has 
had active mining operations  open to the 
public for many years and continues to 
produce native material.  What you see at 
the Franklin shows are the same 
products you would see at Tucson or 
Quartzite, except smaller in size, but with 
perhaps better prices.

Franklin has motels, but many people 
choose to rent a cabin along a trout 
stream.  The mountains are so beautiful 
and the people and food are great.  
Franklin is truly a great spot for a show 
or a vacation.

This years Frolic was located 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. 

In one three-room section of the Factory, 
you had dealers of rough, supplies, and 
machines, along with a demo area for 
concave, fantasy, and beginner faceting.  
It was a busy place during periods in 
between the different programs.  

The programs were in another large 
room, which required you to go out into 
the Fun Factory where all ages were 
playing game machines.  It was like 
walking through a Las Vegas casino after 
someone hit the jackpot, but worth the 
walk since all the programs were 
outstanding.  

The program started off with Jon Rolfe 
telling us about polishing and helped us 
better understand how polish takes place 
on the facet.  You can see his presentation 
in three parts by going to http://
www.youtube.com/watch?
v=FQ_G_q3SkjI&feature=related.         

You learn a lot of technical information 
about oxide polishing and lap material 
from his presentation.  

A couple hours later, Marsh Howard did 
a presentation on how to us his Lightning 
Laps and diamond products.  You can see 
his presentation in three parts by going to 
http://www.youtube.com/watch?
v=E-5vTGMzDLY.  You will learn a lot 
regarding the use of diamond for cutting 
and polishing the harder materials.

After lunch at the Factory restaurants, the 
program started off with Dalan Hargrave, 
discussing concave and fantasy cut 
faceting.  In all my 30 years I’ve never 
been around anyone so excited about 
what they do, and it comes out in his 
presentation.  Not only is he excited 
about faceting and jewelry, he has 
developed many methods to give us a 
future in the world of fantasy/concave 
cut stones. His work is so dynamic, you 
can’t believe it is even real, but it is.  You 
can see for yourself his presentation in 
four parts by going to:

http://www.youtube.com/watch?v=FQ_G_q3SkjI&feature=related
http://www.youtube.com/watch?v=FQ_G_q3SkjI&feature=related
http://www.youtube.com/watch?v=FQ_G_q3SkjI&feature=related
http://www.youtube.com/watch?v=FQ_G_q3SkjI&feature=related
http://www.youtube.com/watch?v=FQ_G_q3SkjI&feature=related
http://www.youtube.com/watch?v=FQ_G_q3SkjI&feature=related
http://www.youtube.com/watch?v=E-5vTGMzDLY
http://www.youtube.com/watch?v=E-5vTGMzDLY
http://www.youtube.com/watch?v=E-5vTGMzDLY
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 http://www.youtube.com/watch?
v=Yp_0T2JFisw&feature=related.  It is 
really wonderful information on this 
new form of faceting.  He also included 
information on the new Ultra Tec 
Fantasy Machine.  Check it out.

On Sunday, Dalan, Roy, John, and I got 
the chance to relax and visit the 4 shows.  

It took a lot of time trying to get the best 
price, but we did and everyone headed 
home with empty wallets and bags of 
great deals.

From John Campbell, Roy Kersey and 
myself, we appreciate all who attended 
and participated.  We invite you to 
consider visiting next year’s FFF4.  Plans 
are being made at this time, which 
should be in a bigger and better location, 
allowing us to offer many more dealers, 
demos and classes.  Stay tuned to the 
USFG List for more detail!

Collecting Oregon Sunstones
by Dave Williams
My wife and I do a lot traveling in the 
Northwest and recently we went to 
Plush, Oregon to the Sunstone Public 
Collection Area. I thought our members 
might want to hear about this, so here 
goes.

Do you ever go out and try to collect facet 
grade gemstones and come away empty 
handed?

I have sifted for tourmaline until my 
hands bleed and rarely get a stone 
suitable for cutting. If you are like me and 
have tried all the gem miner mines then 
this place may be for you. 

Through the years I 
have always combed the 
gem shows and bought 
these beautiful crystals 
that range from amber, 
pink, red, and green 
colors. You can buy 
them on line for about 
$0.50 - 7.00 a carat. They 
cut easy and are for- 
giving.  They polish 
very easily and make a 
wonderful gem with a 
hardness just under 
quartz, at about 6.5 to 7.  
The RI is 1.54 about like 
quartz so you can use any quartz design. 
The colored stones are almost always 
with rhind surrounding the colored 
center, so make sure the colored area is 
deep in the pavilion and it will surprise 
you with multicolor sparkle.

Most have a schiller of copper particles 
that don’t seem to make too much 
difference as long as it is not too dense. 
Pieces which are very heavy schiller are 
normally cabbed or carved.

Sunstones are a feldspar crystal that was 
formed under volcanic lava flow years 
ago and are weathering out. They are 
loose and easily picked up or sifted from 
the soil. This is not hard rock busting 
work. 

In late May 2010 we made a trip to 
Oregon and decided to try our luck. In a 
little over 5 hours we collected the stones 
in the photos. Most are small less than 10 
carats - we found hundreds - we also 
found at least 10 over 30 carats and 

http://www.youtube.com/watch?v=Yp_0T2JFisw&feature=related
http://www.youtube.com/watch?v=Yp_0T2JFisw&feature=related
http://www.youtube.com/watch?v=Yp_0T2JFisw&feature=related
http://www.youtube.com/watch?v=Yp_0T2JFisw&feature=related
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several more over 40. The largest was 
over 70 carats, but will be cut down to 
two stones. The world record is like 3,000 
carats. They get big.

There are several mines in the area and all 
are set up for tourists, but the public area 
was producing also. Everyone had plenty 
of material.

When we got home I immediately 
couldn’t wait to cut some rough, so I 
produced the two modified “Asscher” 
style cut stones shown in the attachments, 
they turned out wonderful. 

The collection area is off the normal 
tourist route so to find it you need to do a 
little research. There are plenty of signs 
leading the way and the roads are fine for 
any car. Realize that this area is 70 some 
miles from nowhere, so take plenty of 
supplies. The nearest store is 25 miles 
away in Plush.

So if you cut gems and want an 
adventure try Plush, Oregon for Oregon 
Sunstones.



Several weeks ago some faceting friends 
were in my shop (Tomo Karino and Billy 
Bob Reily) and we were discussing ways 
whereupon we could prove our transfer 
blocks were accurate and additionally  
prove that when we cut the pavilion our 
center point was correct. 

After a week or two of thinking about it I 
tried the concepts out. I believe the 
accuracy could be improved with a 
competent machinist but this is how I 
approached it and I think it worked out 
pretty well.

Two pictures are included to show the 
results. I first took a regular quarter inch 
dop (Facetron). I set up my Facetron with 
the hard stop and the free wheel index 
screws. I first ground the dop down to a 
near point on my bench grinder to get rid 
of the excess brass. I then put the dop in 
the quill and using an old 360 lap free 
wheeled the dop down to the stop just 
making a point. I then put an old 1200 lap 
on and while it takes a lot of patience you 
can get a true center point. I still needed 
another dop so I went to ACE hardware 
and bought a 30 inch by quarter inch 
brass rod. I cut 2 1/16” off, put it in a vise 
with wood jaws and hand filed the quill 
part down to five mm. Not enough and it 
won’t go in the quill, too much and it will 
not tighten in the quill, so I found this 
part to be important. Now with the two 
dops I could not get a perfect match, very 
close but not perfect. I recut them several 
times but still no perfect match. So I cut 
another one from the quarter inch rod 
and then I got a perfect match. All three 
measured 6.2 mm or ¼” but I could only 
get the perfect match from the same rod.

 I was very interested in how close to 
center point I could get on the pavilion 
side as that determines how your 
progress will go on the rest of the stone. 
In the picture shown the center point is 

off just a hair but for competition I would 
correct it.

In conclusion if this is done right it would 
take all doubt out of knowing your 
transfer block is OK and center point is 
correct.

— Art Kavan

How To and What For #26: Alignment
by Art Kavan
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In the June issue we discussed what is 
arguably the most important instrument 
for gem identification, the critical angle 
refractometer. In this, the third 
installment of a planned series of articles, 
we introduce the spectroscope as another  
important instrument in our quest for 
proper gem identification.

The spectroscope is certainly one of the 
most valuable gemological instruments 
and it has an advantage in that it can be 
utilized on rough and cut stones as well 
as on mounted jewelry.

The appropriate choice of spectroscope 
really depends on budget, amount of 
use, available time to use the 
equipment, your level of patience and 
your technical proclivities.

Here is a list of gem materials that 
have determinative spectra:                   

Selective Absorption
When white light passes through a 
substance it is selectively absorbed at 
different wavelengths and the resultant 
light provides the color of the object. For 
instance, emeralds are green because the 
other colors, other than green, are 
absorbed as they pass through the crystal. 
White light can be broken down into its 
component colors, red, orange, yellow, 
green, blue, indigo and violet and each 
color travels at a different velocity and 
has a different range of wavelengths that 

define it. Colors other than the spectral 
seven are cause by the mixture of various 
wavelengths of light. 

Visible light ranges from about 390 
nanometers to about 750 nanometers in 
wavelength, and the wavelengths range 
immediately below violet is the 
ultraviolet and those beyond red, 
infrared. While humans have no visual 
acuity in the infrared and ultraviolet, 
spectrophotometers are instruments that 
can record absorption or transmission in 
those wavelengths in addition to visible 
light.

Selective absorption in gems is caused by 
crystal chemistry, the combination of a 
gem’s chemical composition and its 
crystal structure. When one looks 
through a spectroscope one will often 
find one or more diagnostic absorption 
bands that characterize the material.

ABSORPTION LINES are dark, sharp 
vertical lines that are typically thin and 
well defined.

ABSORPTION BANDS are also vertical 
but they cover a range of wavelengths 
and are broader than absorption lines and 
generally they are not as well defined and 
may appear fuzzy.

Prism and Diffraction Grating 
Spectroscopes 
Prism spectroscopes use dispersion to 
break light into its component colors and 
all early spectroscopes were prism units 
and these also tend to be the most 

Gemology for Faceters #3
by L. Bruce Jones, G.G., F.G.A., D.Gem.G.

Spectrum of Cr Pyrope. Note the diffuse “fuzzy” bands
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common types used in gemology. 
Diffraction grating scopes use the 
principal of diffraction where light 
enters through a slit and impacts a thin 
film of diffraction grating material. 
There are not many diffraction grating 
spectroscopes used in gemology but a 
high resolution diffraction grating 
provides superior results and is used 
often in astronomy and also in the two 
gemological spectrometers made by 
Imperial Gem Instruments. As a practical 
matter in a diffraction grating the 
spectrum is more linear where with a 
prism scope the spectra appears 
expanded in the blue and compressed in 
the red.

In my view, there are several issues to 
consider when it comes to using a 
spectroscope. Among them:

Ease of Use 
With a fixed slit and fixed focus the <$100 
OPL diffraction grating Teaching scope is 
what I generally recommend for 
beginning or casual spectroscopists as it 
is quick and easy to use. The cheaper 
prism scopes also have fixed slits and 
focus (e.g. the generic Asian scope sold by 
I.S.G. with light base). Better scopes have 
fixed slits but adjustable focus and the 
most versatile have adjustable slits and 
adjustable focus.

Lighting Geometry 
A good base is an important 
consideration and should be capable of 
both adjustable transmitted light (iris 

diaphragm and rheostat) with the stone 
directly between the light source and the 
spectroscope, as well as reflected light 
where the stone is situated table down 
and the light source is at roughly 45° and 
the spectroscope is at an opposite 45° 
angle. You'll need reflected light for non-
transparent stones like jade. You can 
either buy a spectroscope base, or cobble 
one together with a fiber optic light 
source or even a Maglight.

Internal Scale 
Basil Anderson, who was the first to 
formally promulgate the use of 
spectroscopes in gemology felt that 

pattern recognition 
was the best way to 
use a spectroscope and 
so no internal scale 
that read the 
wavelength of 
absorption lines was 
necessary. I come 
down on the opposite 
side of the spectrum 
(pun intended) and 
absolutely believe that 
an internal scale is 
highly useful to 
beginners and 
experienced 
spectroscopists alike. 
Most internal scales 
have a separate 
parallel smaller 
diameter barrel into 
which a small light 
source shines to 
provide illumination 
to the scale 
superimposed on the 
spectrum. Such scales 
are not highly accurate 
but provide valuable 
information. To use 
pattern recognition 
effectively you must 

have a photo or 
drawing of a near matching spectral 
distribution for either a prism or 
diffraction grating spectroscope. 
However, with a scale you just need the 
printed wavelength locations of the 
absorption spectra. Indeed, everywhere 
in the gemological literature the 
description of the lines in a spectrum 
include the location in nanometers or 
Ångstrom units.

The very sharp and distinct series of 
absorption lines that characterize red zircon

Type to enter textThis is an Eickhorst M9 spectroscope base with a 100W light 
source set up in reflected light mode. The fiber optic light tube 
is held at a 45° angle to the stone, set table down, below and 
the Zeiss spectroscope with integrated scale is located 
opposite, also at 45°.
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Acclimation 
Basil Anderson postulated that as one 
gets older the vitreous humor of the eye 
starts to yellow and causes a decrease in 
visual acuity when viewing the blue and 
violet portions of the spectrum. 
Irrespective of your age or visual acuity 
the lines in the deep blue are the most 
difficult to discern. The proper way to use 
the spectroscope is to use it in a darkened 
room with your eyes fully acclimated to 
the dark and to erect a light shield so that 
your eyes will not inadvertently 
encounter your light source. This, 
unfortunately is quite time consuming 
but if you want accurate observations, it's 
necessary.

Sources
EBAY. EBay is a good source for older 
prism spectroscopes. Offerings by Beck, 
Zeiss, Krüss and Lafayette can be found 
at reasonable cost. With spectroscopes, 
you get what you pay for and generic 
Asian knock-offs abound. Caveat 
emptor.

OPL. Don't forget, with the $100 OPL 
Teaching Spectroscope a Maglight and a 
little ingenuity you can do a lot of 
quality determinative gem work 
(http://www.oplspectra.com)

Gemological Spectrometers
Imperial Gem Instruments builds the 
Challenger Gemological Spectrometer 
and the new MDM Direct Reading 
Digital Gem Spectroscope. These units 
use diffraction gratings and B&W video 
cameras and monitors (B&W being 
much better at discerning the dark 
absorption bands than color equipment) 
with a separate digital LCD readout 
accurate to 1 nm. You can measure the 
wavelength of each absorption band with 
excellent precision and accuracy and you 
can do it very quickly without light 
acclimation. In the case of the Challenger 

you can get readings in the near infrared 
as well. With these units you can 
routinely see absorption lines you would 
have no hope of detecting with a 
conventional spectroscope and you can 
make identifications/separations that you 
could not make otherwise. The price of 
the new MDM is $1200 and the 
Challenger, $3200. (http://
iginstruments.com)

In transmitted light mode the light passes 
directly up through the stone stand, through 
the stone and into the vertical spectroscope.

The Challenger Gemological Spectrometer. The light source and variable geometry diffraction 
grating assembly with integrated video camera is on the right, the wavelength scale in the 
center and the B&W monitor on the left. Two absorption lines and the cursor can be seen. 
The unit is fast, accurate and very sensitive. 

A Beck prism spectroscope. The unit is 
focusable and has an adjustable slit.

The ISG sells a small light base with rheostat and 
iris diaphragm with a generic prism spectroscope 
for about $450.

http://www.oplspectra.com/index.php?option=com_virtuemart&page=shop.browse&category_id=5&Itemid=32
http://www.oplspectra.com/index.php?option=com_virtuemart&page=shop.browse&category_id=5&Itemid=32
http://iginstruments.com
http://iginstruments.com
http://iginstruments.com
http://iginstruments.com
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What Can You Do?
The spectroscope is useful in a number of 
different areas even though only about 90 
gem species have diagnostic spectra. 

When a stone is mounted and one cannot 
get an R.I. the spectroscope is a powerful 
tool for identification.

For faceters, when you’re looking at 
rough in the field or at a show and it’s not 
practical to polish a flat and use a 
refractometer, the spectroscope can often 
provide information that leads to 
identification.

Some common separations that can be 
made with a spectroscope include:

• Natural vs. synthetic sapphire

• Peridot vs sinhalite

• Garnet species I.D.

• Ruby vs. red spinel

• Syn blue. vs. nat. spinel vs. glass

• Separate emerald from green stones

• Separate turquoise from imitations

• Detect dye in jadeite & chalcedony

• Detect diamond treatment (sometimes)

• Identify gems listed on first page of this 
article

Transition Metal Cations
Transition metal cations are the elements 
that typically cause the absorption lines 
and bands responsible for the distinctive 
color of gems. The most common 
transition element to cause color is iron. 
Other transition elements include 
chromium, vanadium, cobalt, titanium, 
nickel, manganese and copper. Those 
gems that have the transition elements as 
part of their critical and distinctive 
general chemical composition are said to 
be IDIOCHROMATIC. Gems that have 
trace amounts of transition elements as 
impurities in the crystal structure are said 
to be ALLOCHROMATIC.

As you gain experience with the 
spectroscope you’ll note that many 
absorption bands or lines related to the 
transition elements often occur in the 
same area of the spectrum. Iron lines, for 
instance are often located in the blue 
while lines due to chromium are found in 
the red.

Technique
The most useful and common 
spectroscope set-up consists of a prism 
spectroscope with a light source/stand 
combination with an adjustable rheostat 
to control light intensity and an 
adjustable iris diaphragm. Transmitted 
light is the technique most often used for 
transparent gems unless they are small or 
very light in color, in which case reflected 
light might provide better results as the 
light path through the material is roughly 
twice as long. For semi-translucent to 
opaque materials the reflected light 
technique is the only choice.

Turn on the light source and place the 
stone over the iris diaphragm adjusting it 
so that it is just less than the stone’s 

diameter. Adjust the spectroscope so that 
it is directly over the stone. Generally, the 
best results have the base of the 
spectroscope from between 0.5” to 2.5” 
over the stone with the only light 
entering the spectroscope slit passing 
through the gem.

Open the adjustable slit if you have one, 
on the spectroscope, and then close it 
until you see the spectrum and the lines 
look sharp. In most cases the slit will be 
barely open.

Push or pull the draw tube focus until the 
spectrum appears sharp. You may have to   
go back and forth between the slit width, 
focus and rheostat adjustment to get the 
optimum set-up.

As discussed early, turning the room 
lights out and allowing your eyes to 
acclimate, plus erecting a shield to keep 
from being dazzled by the light source, 
will help significantly with observations.

Spectrophotometers
Gemological laboratories with advanced 
instrumentation will often have an 

A  Fourier Transform Infrared Spectrophotometer in use at the SSEF in Basel, Switzerland.
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analytical instrument known as a 
spectrophotometer. A visible light 
spectrophotometer is very similar to a 
spectroscope, but provides a recording 
and is more sensitive. The best units tend 
to be dual beam units where the a 
reference beam is used in comparison to 
the beam that passes through the sample. 
The record is in the form of an x-y 
diagram where the x-axis represents the 
wavelength scale in nanometers and the 
y-axis represents the absorption or 
transmission intensity. Such a graph can 
be seen on page 13 of this newsletter.

Spectrophotometers come in several 
forms and are tuned to specific 
wavelengths the most common being UV-
VIS-NIR (ultraviolet-visible-near 
infrared) of from 200-1000 nm and FTIR 
(Fourier Transform infrared 
spectrometers). Collectively, these 
instruments are used for such things as to 
characterize diamond types and detect 
HPHT and CVD diamonds, detect the 
type of filling in emeralds and determine 
the origin of some gemstones, 
particularly sapphires. Many other 
specific separations can be made and new 
research with this type of instrumentation 
is being accomplished daily. 

Recently low cost (e.g. $2500 without a 
light source) spectrophotometers are 
being produced by such firms as Ocean 
Optics and some gemologists are 
purchasing these units. The problem is 
that with a spectroscope or gemological 
spectrometer you have 100 years of 
recorded data to rely upon when making 
separations. There is no direct correlation 
between what you see with the human 
eye through a spectroscope and what is 
recorded by a spectrophotometer and 
there is no published database for 
spectrophotometric results of gem 
spectra. In addition, significant 
experience is required to be able to get the 

most out of a spectrophotometer. Sample 
set-up is critical and to be useful the data 
for anisotropic stones must be recorded 
with reference to orientation.

Conclusion
The spectroscope is a powerful tool for 
identifying gemstones and making 
various separations of interest to the 
faceter and the gemologist. Perhaps more 
than any other typical gemological 
instrument, developing the proper 
technique is important to obtaining good 
results. Until one has practiced, the use of 
a spectroscope can be somewhat 
frustrating but the results are interesting 
and quite often definitive. It’s certainly 
worth the time and effort.

Colin Winter of OPL in the U.K. has 
written a good introductory text on the 
subject and is also the source of the OPL 
Teaching spectroscope we so highly 
recommend. The best source of 
information that shows full color spectra 
for gemstones is the book Tables of 
Gemstone Identification by Dedeyne & 

Quintens available at http://
www.gemmologie.be

The Challenger & MDM units from 
Imperial Gem Instruments represent the 
fastest, easiest and most sensitive 
instruments available.

In the next installment we’ll be discussing 
the gemological microscope.

Editor’s Note:  

I’m happy to try to answer any technical gemological or gem instrument related questions for any USFG Member. I’m 
also quite willing to identify any gem material free of charge for USFG members. I can be reached at 208-712-0172 or 
by e-mail at bruce@gemscientist.com

A new small USB-based UV-VIS 
spectrophotometer with a combination 
deuterium-halogen light source. The deuterium 
lamp provides a rich UV spectra. The SSEF sells 
this setup for about $20,000.

A Varian UV-VIS-NIR dual beam spectrophotometer

http://www.gemmologie.be
http://www.gemmologie.be
http://www.gemmologie.be
http://www.gemmologie.be
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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 new warehouse at the Tucson Show.

Web: http://www.color-wright.com
E-Mail: rk2@color-wright.com
Tel: (toll-free) 877-548-1439

Marsh Howard
Manufacturer of the “LL” Lightning Lap™
Lapidary solutions for the 21st Century

Web:  http://www.Lightninglap.com
          http://MagDop.com
E-mail: facetor98@yahoo.com
Tel: 423-244-1798

John Franke: Facet Shoppe
Since 1990, we promote the art of gem cutting by offering information, 
rough and cut gemstones, lapidary equipment and supplies for faceters of 
all skill levels, and maintain the Datavue Gem Design Database. NO e-mail 
— write or call for free price list.

Web: http://www.gemcutter.com
E-Mail: facet@gemcutter.com
Tel: 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.

Web: www.gemartservices.com
E-Mail: gemartserv@dc.rr.com
Tel: 760-770-6599

John Kilian: The Kilian Collection
“We sell faceted gemstones, gem rough, mineral specimens, jewelry and 
decorator pieces. The site features specimen picture galleries and a picture 
chronology of my faceting activity.”

Web: http://www.kiliancollection.com
E-Mail: info@kiliancollection.com
Tel: 206-963-9065 or 520-229-3209

Glenn Klein, G.G.
Author, Historian, Competition Faceter. To learn about Faceting History, what 
equipment was used and what methods were used through the centuries in 
fashioning diamonds and faceting colored stones, check my website to
get information for ordering my new book: Faceting History: Cutting 
Diamonds & Colored Stones.

Web: www.glennklein.com
E-Mail: glennklein@yahoo.com

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 & information re his BATT Lap. There are links to 
other gem cutting sites and organizations.

Web: http:www.gearloose.com
E-Mail: USFG@gearloose.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.  Free gem I.D.s on colored stones for USFG 
Members. Currently authoring book on gem instruments.

Web: http://gemscientist.com
E-Mail: bruce@gemscientist.com
Tel: +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 gemmology and
faceting.

Web: http://www.mysticrystals.com
E-Mail: sales@mysticrystals.com
Tel: 336-595-3870

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

Web: http://www.gemsbyjohn.com
E-Mail: JohnWright@gemsbyjohn.com
Tel: 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 $50.00. If sent as a CD by surface mail the 
price is $55.00. Pay by check, cash, or money order. Free on line assistance 
will be available for registered buyers.

E-mail: dmhpah@cox.net
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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 Faceter’s 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 editor is: 
bruce@gemscientist.com

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.

New Members
A warm welcome to our latest members:

Carlos Aguirre
Brian Beupain
Cherie Beaupain
Ron Bell
Roy Brain
Larry Cashatt
Franz Derungs
Al Gilbertson
Blake Heller
Jimmy King
David Lonser
Elayne Luer
Joseph Lyczak

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

James Mattson
Michael McLane
Tom Mitchell
Ward Monterosso
Gordon Oakley
Galen Perry
Greg Romack
Edit Simon
Robert Sims

Donna Zimmer

Mary Rafferty

http://www.usfacetersguild.org/
http://www.usfacetersguild.org/


2011 USFG Single Stone Competition
Special Section
THE UNITED STATES FACETERS GUILD

THIS ARTICLE SERVES AS AN INVITATION FOR INTERESTED MEMBERS OF THE
UNITED STATES FACETERS GUILD TO ENTER THE

2011 USFG SINGLE-STONE COMPETITION

The Single-Stone Competition program, with Novice, Pre-Masters,  Masters 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 an 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-Masters class competition. 

Pre-Masters 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.  Cutters who score 90% or higher & win the 
Novice must move up to Pre-Master Class.

Masters Class - Masters Division
To certify as an USFG Master the faceter must make a minimum score of 93%. Any faceter who has not won a previous 
Masters competition may enter the USFG Masters Class – Masters Division. Cutters who score 93% or higher & win in Pre-
Master must move up to Master Class.

Masters Class - Grand Masters Division
Any faceter who has won a previous Masters competition must enter in the Grand Masters 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, Masters, 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 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 Novice competition. 
Master – Score 93% or higher in USFG Novice 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.
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 cutters; name, score, city, and/or state (or 
country). No other data including mailing addresses, telephone numbers, or e-mail address 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.

2011 USFG Single Stone Competition - 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, 2011**   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 for the USFG 2011 Single Stone Competition.

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.

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 loose 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 a variance of 0.1 mm +/- will be 
allowed with out 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 conversation 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
E-mail jeffinkzoo@sbcglobal.net

mailto:jeffinkzoo@sbcglobal.net
mailto:jeffinkzoo@sbcglobal.net








U S F G  S P E C I A L  C O M P E T I T I O N

32 September 2010

Aphex is a good novice-level competition 
stone.  It only has 36 facets and a total of 
20 meetpoints (7 on the pavilion and 13 
on the crown), but don't let the simplicity 
fool you.  It will be a good test of your 
skills.  Pick the material you are most 
comfortable cutting and polishing.  For 
me, it's generally one of the synthetics 
because they rarely hide surprises, unlike 
many of the natural materials.

Before you start to cut, take a close look at 
the diagram.  The stone is to be 10 mm 
wide, measured across the flats.  The 
length/width (L/W) is 1.155; multiplying 
by 10, that gives a length (measured point 
to point) of 11.55 mm.  Choose the size 
and orientation of your rough to account 
for this.  You'll also be grinding material 
away as you rough out the shape.  This 
might be a good time to review Steve 
Attaway's excellent article on subsurface 
damage (http://attawaygems.com/
NMFGcabinet_makers_and_chain_saws.
htm).  Another consideration is the depth 
of the rough -- again, a bit of simple 
arithmetic (gotta love multiplying by 10) 
and you'll see that the finished gem will 
be 7.8 mm deep (5.2mm + 2.3mm + 
0.3mm).  Make sure you have enough 
rough depth generate the outline and to 
take care of the grinding damage.  I 
generally like to have lots of extra depth 
because it lets me cut the pavilion several 
times (at least up through the prepolish 
stage) to get a feel for the pattern and to 
correct any mistakes made during the 
earlier stages. 

I cut the test stone by cutting the P1 facets 
to the best meetpoint I could and then cut 
the outline to end up with a level girdle 
line.  This is where the extra depth of 
rough is necessary since cutting P1 to a 
point makes the pavilion almost 0.8 mm 
deeper than the finished pavilion will be.  
The rough was first cut with a 360 grit lap 
to about 11.0mm or so, followed by a 600 

grit to 10.5mm, a 
1200 sintered to a 
bit under 10.2mm 
and then a BATT 
with 3k diamond to 
as close to 10.0mm 
as I could get.  Each 
time the lap is 
changed the P1 
facets are cut to a 
point followed by 
the outline being 
cut to an even 
girdle line.  Cutting 
opposite facets (96 
and 48, 16 and 64 
and finally 32 and 
80) to whatever 
hard or soft stop 
method you use is a 
good way to make 
sure you're getting 
the best meetpoint you can with the P1's 
and then doing the same with the 90 
degree facets to generate the best outline 
you can.

The P2 facets will cut fairly quickly 
compared to the P1's and girdle facets, so 
the 1200 will make fairly short work of 
them.  Cut fairly close to the P1-girdle, 
but leave enough room to do a good job 
cutting in the meets with the final 
prepolish lap.  Polish the P2 facets paying 
very close attention to the culet meetpoint 
where all 6 facets meet.  Polish the girdle 
facets next (remember, you don't have to 
get a perfect polish on the entire girdle 
facet, just the 0.3mm that will be on the 
finished gem).  The P1 facets are polished 
last with careful consideration given to 
the P1/girdle meets.  Transfer and you're 
ready for the crown.

My Facetron uses indexed dops and the 
system works quite well for me.  I cut the 
C1 facets the same order as the P1 facets 
-- 96, 48, 16, 64, 32, 80 -- to check my 

alignment.  If the C1 facet edges tend to 
line up on one side or the other of the 
girdle facet edges, now is the time to get 
them in perfect alignment.  This is when 
you'll appreciate the extra depth in the 
rough you chose.  If you've got a bit of 
extra material, now is the time to cut the 
rest of the crown facets to see how 
everything comes together.  I'd 
recommend going down to the 1200 lap 
so you have fairly smooth facets and it's 
possible to take a close look at 
meetpoints.  If everything is lining up, 
then it's time to get the girdle width as 
close to 0.3mm as you can using your 
finest prepolish lap -- 3k diamond on the 
BATT in my case.  Put the perfect polish 
on the gem and box it up -- you've got a 
winner there.

Cutting the Novice Stone: Aphex
by Keith Wyman
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When Jeff Ford suggested a Charles Covil 
design for the 2011 USFG Single Stone 
Competition I was delighted.  After the 
Hexa Brilliant #5 was chosen as the Pre-
Master stone I immediately started 
searching through my rough for the 
perfect piece to cut.  After many 
measurements, calculations, re-
measurements, etc. I came up with a 
piece of blue spinel that I had purchased 
some time ago.  I was sure I'd be able to 
get a 12mm stone out of it.  NOT. 

The pavilion proved to be pretty straight 
forward. I don't always use the exact 
cutting order as published, and in this 
case I did not.  This is based strictly on 
personal preference. My main goal when 
cutting the pavilion is to set the size of the 
stone and to attain a level girdle. I got a 
level girdle -- one outta two ain't bad.  
Because of the shape of the rough getting 
12mm proved unattainable.  Had to settle 
for 11.5mm. Pre-polish and polish went 
well. My choice of weapons were 600 
plated lap, 3000 on a Batt for pre-polish, 
and 200k on ceramic for the final polish.

The crown, again, was straight forward.  I 
accomplished my first goal on the crown 
(level girdle line) by chain cutting C1.  If 
you have enough material to cut C2 to a 
point (apex) you're home free. If not, and 
I didn't, you'll become VERY familiar 
with your depth of cut indicator. I did, 
and as a result had minimal touch up 
required on some table meetpoints. 

This was an enjoyable pattern to cut and I 
would encourage everyone give it a go.  I 
think you'll be very happy with the 
results.

Cutting the Pre-Master Stone: Hexa Brilliant #5
by Jim Clark
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I've put this together mainly for the 
novice cutters, but hopefully it will be of 
some use to other folks.  When you take 
a look at the competition diagrams 
you'll see that the stone is to be a certain 
size -- 10mm +/- 0.5mm for the 2011 
novice stone and 12mm +/- 0.1mm for 
the rest of the classes.  In addition, the 
girdle width is specified to be 0.3mm 
+/- 0.1mm for all the classes.

I have two digital read-out calipers and 
one small brass vernier caliper.  I prefer 
the brass one for almost all of my cutting 
-- it's accurate to 0.1mm, easy to use and 

it takes up very little room on the bench.  
The stainless steel caliper measures to 
0.01mm and is accurate.  The composite 
caliper measures to 0.1mm and is not 
accurate.  So how do I know that they are 
accurate or not?  I use two ball bearings, 

8mm and 14mm, that are within 0.00005 
inches of the specified diameter and 
within 0.000025 inches of being round to 
check my calipers.  The stainless steel one 
reads 14.00mm and 8.00mm for the two 
balls, the composite one reads 7.9mm 
and 13.9mm and the brass one reads 8.0 
and 14.0.  You can obtain high precision 
steel balls from McMaster-Carr and 
other suppliers quite inexpensively.

The girdle thickness issue was a bit 
more difficult for me.  I tried using a 
comparator, but the scale on mine reads 
in 0.2mm increments.  That was too 
much guessing for my old eyes.  There 

have been a number of suggestions for 
measuring including 0.3mm pencil leads, 
but that wasn't all that satisfactory for 
me.  I finally ended up with some brass 
feeler gages that worked out just fine for 
me.  As you can see from the picture, 

0.008" is 0.203mm, 0.012" is 0.305mm and 
0.016" is 0.406mm.  I cut the gages on an 
angle so that I could easily lay them 
against the girdle to check the thickness.  
Figure 5 shows the 0.4mm gage against 
the girdle and yes, I did cut a bit too 
much off the stone before the final 
prepolish.  But I was able to keep it above 
0.2mm and so it would have been ok.  As 
you cut more stones the gages will be 
used less and less, but for just starting 
out, they were sure a big help to me.

Tools for Competition Cutting
by Keith Wyman
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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, 2011

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.
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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 Novice PreMaster Master Master Grand Master 

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

Stone Data (if 
known) 

Stone Size, mm Stone Size, mm Stone Color Stone Color 
Stone Data (if 
known) 

Stone Species Stone Species Stone Weight Stone Weight 

Faceting Machine used?
(optional)

Faceting Machine used?
(optional)

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”

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

reported, but only identified as “Anonymous 
Entry”

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

reported, but only identified as “Anonymous 
Entry”

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.

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

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” 
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scores.   If NO selection is made above, it will be assumed that the cutter wishes to enter their stone entered 
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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 newsletter and correspondence.  Our secondary goal is to improve competitions and 
competition rules both in the US and internationally.  Officers are elected every two years for 2 year terms, taking place in 
even years.  Members will receive our Quarterly Newsletter - 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.
http://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/ Certifications:  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 written 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 FormatNewsletter 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 Weblink and 
password to open the document.

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

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

E-mail for the Treasurer  
treasurer@usfacetersguild.org 

E-mail for the Editor editor@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.Please feel free to copy or use the back of this form for additional information or special instructions.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 Membership questions may be sent to  Jeff Ford or  membership@usfacetersguild.org Membership questions may be sent to  Jeff Ford or  membership@usfacetersguild.org 

Please circle onePlease circle onePlease circle one

New Membership Renewal Returning Member

http://www.usfacetersguild.org/docs/USFGbylaws.pdf
http://www.usfacetersguild.org/docs/USFGbylaws.pdf

