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Smoke Signals 
===================================================================================== 

 Gem & Mineral Club                                                                           September/October 2013 
===================================================================================== 

 

Club Activities – 
 
October 22nd Club Meeting. October Club 
Meeting.  Our next meeting is Tuesday Oct 22nd at Hauberg Civic Center in Rock Island, IL at 6pm.  Please help us haul out for 
show. Also looking for people who might be interested in serving on the board. As the year winds down it is once again time for board elections. If you would like to find out more information please give me a call or come to the meeting. Also we are looking for volunteers to put out street signs after 5pm on Friday and pick them back up on Sunday at end of show. One intersection per volunteer. We mostly put up signs on the Iowa side but if you have ideas for the IL side that is fine too.   Thank you, Kellie Moore 563-445-3034 
 

OCT 26-27:  BLACK HAWK GEM AND 
MINERAL CLUB FALL ROCK, GEM 
AND JEWELRY SHOW, Mississippi Valley 
Fairgrounds, 2815 W Locust St., Davenport.  
Sat. 10 a.m. - 6 p.m. Sun. 10 a.m.-3:30 p.m.  
The show will feature rocks, minerals, fossils, 
agates, geodes, tumbled stones, carved 
stones, beads, silver and beaded jewelry, 
spheres, arrowheads and much more. There 
will be demonstrations on Faceting, and Flint 
Knapping. Learn to make arrowheads. Crack 
Geodes. Admission is $1 for adults, Kids 17 
and under are free. For information call (563) 
445-3034  
 
 
 

Show Workers Contest! Volunteer at the Show… and WIN!!!  So what is this about?  I saw this in another newsletter and thought it was a wonderful idea. We sure could use all the help we can get at our show.  Besides all the fun you will have, there should also be an incentive for people to work the show. So here it is. For every hour that a volunteer works, we are going to give you a ticket. At the end of the show, three tickets will be drawn out of the box and the winners will receive a mineral specimen. The prizes are as follows: First Place: $50 mineral Second Place: $25 mineral Third Place: $15 mineral 
 

Thank you Loess club for this marvelous idea! 
Here are the hours we need covered.  
 
Friday Set up – 8am – 10am 
 
Sat:  9:30-11:30am 
         11:00 -1pm 
         12:30pm – 2:30pm 
         2pm - 4pm 
         4pm – 6pm 
 
Sun: 9:30am – 11:30am 
         11am - 1pm 
         12:30pm – 2:30pm 
          2pm – 3:30pm 
Sunday Teardown – 3:30pm 
 
Please call asap to sign up for your desired 
timeframe. If you can work somewhere 
inbetween that would be great too.  
  
Call Craig or Kellie 563-445-3034 
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Precious Opals in Canada 
By Bob Yorke-Hardy 

Okanagan Opal Inc., Vernon B.C. 
Member, American Opal Society 

October is Opal month and it has been 
interesting to read about various opal deposits from 
around the world in the October issues of the 
popular American published Lapidary Magazines. 
These articles have discussed various opal sources; 
however, there was no reference to an opal source 
in Canada. It would seem that there is little 
awareness of the Klinker Opal Deposit - Canada's 
first precious opal discovery being contemplated for 
commercial production - located near Vernon, B.C. 
Perhaps in this short dissertation we can start to fill 
this information gap. 

Discovery and Commercial Development 
The Klinker Opal Deposit was discovered on 

October 14, 1991, our Thanksgiving Day, and has 
been technically reviewed in two articles co-
authored by the Geological Survey of Canada and 
the B.C. Geological Survey. Also, there have been 
several articles in past issues of both Lapidary 
Journal and Rock and Gem about this deposit. 

Since its discovery in 1991, extensive progress 
has been made towards commercial development of 
the property. Likewise, during the past three years 
there has been considerable activity and some 
success by others looking for additional precious 
opal deposits - yes! There is precious opal in British 
Columbia, Canada! 

 
Natural boulder black opal. 

 
With determined effort beginning in 1994, 

Okanagan Opal Inc. has explored and developed the 
Klinker Property to the stage where adequate 
reserves of opal have been identified to support 
small scale mine production provided that an 
adequate market can be developed. Since 1995, the 
company has been researched and developed 

various techniques for product manufacture. Market 
testing to assess consumer acceptance has been 
ongoing through its in-house retail outlet located 
near Vernon, B.C. The company is now preparing 
to expand its market base through a wholesale 
marketing distribution plan, the implementation of 
which is the final remaining hurdle to commercial 
production. 

An introductory opal product line of a variety of 
gold and silver jewelry settings has been developed 
by the company in order to test the marketability of 
"Okanagan Opal" in its various forms. This effort is 
increasingly meeting with both success and 
amazement: 

Success in that, annual sales have been 
increasing through our retail outlet in Vernon, B.C. 
and success also in that, product quality and variety 
has been improving steadily. In addition, sales are 
developing at other shops displaying Okanagan 
Opal products. 

Amazement in that, as we introduce our product 
on a wholesale basis for sale through other retail 
outlets it is repeatedly viewed with surprise as to the 
color brilliance, the variety in opal types and base 
color variations. It is truly a unique Canadian 
product. 

The most common statement made by 
consumers and wholesale buyers alike is: "This opal 
doesn't look like the Australian opal that I am 
familiar with!" Our typical response is: "No, you 
are right!" 

Then we proceed to show these potential 
customers solid white to honey base colored opal 
from the Klinker deposit that is very comparable or 
better than the average white opal found in many 
jewelry stores. We go on to explain that there are 
other "types of opal" which are not often seen in the 
average jewelry store - these other types of opal are 
generally more expensive.  
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Characteristics 

Opal from the Klinker 
Deposit (and opal that we 
have seen from other more 
recently discovered opal 
occurrences in B.C.) would 
be generally classified as 
"boulder opal". This 
material exhibits variable 
base colors ranging from 
transparent, water clear to 
clear amber to 
translucent/opaque white to 
dark brown and exhibiting a 
variable intensity "play of 
color" in a flash to broad 
flash pattern. The 
brightness and pattern of 
the play of colors in 
Okanagan Opal is second to 
none; often covering the 
full spectrum and covering 
the full brightness scale. 

Yes, there is "solid" 
opaque to translucent, white 
base colored opal on the 
Klinker property; similar in 
appearance to Australian white opal. The Okanagan 
Opal found on the Klinker Property has a variable 
play and intensity "play of color" and it generally 
exhibits "flash to broad flash fire patterns" rather 
than the more typical pinfire pattern found in much 
of the Australian white opal. In fact, on the Klinker 
Property there is solid opaque, solid semi-crystal 
and solid crystal opal; all with broad ranging base 
colors and broad ranging pattern and intensity of 
color play. However, the economic potential of the 
Klinker deposit is at this stage reliant on the 
development of the "boulder opal" segment of the 

market because to date the volume of "solid" opal is 
not sufficient to justify commercial production on 
its own. 

Perhaps this should be considered a blessing, 
because when comparing different types of opal, 
boulder opal is generally more highly valued than 
opaque white base colored opal. Although the 
Australians are still producing considerable 
quantities of white base colored opal it would 
appear that they are no longer producing the historic 
quantities of high quality solid black and crystal 
opal because it is becoming more rare. As an 
alternative, the Australians appear to be 
increasingly involved in marketing boulder opal to 
take up the slack. This should result in the increased 
awareness and value of boulder opal in the 
marketplace which as a consequence will result in 
increased acceptance of precious opal from British 
Columbia. 

Okanagan Opals are cut into 5 types of 
Gemstones 

The manufacturing and cutting techniques used 
and the product produced by Okanagan Opal Inc. 
are similar to those found in the "opal industry" 
worldwide. 

• Solid Opal gemstones are cut from the larger 
more competent pieces of precious opal. 
Smaller pieces and chips of opal are used in 
inlay jewelry.  

• Boulder Opal gemstones are cut from the 
more competent pieces of opal bearing rock 
utilizing the natural rock as part of the body 
of the stone.  

• Black Backed Doublets which are composite 
gemstones created by backing crystal opal 
(transparent to translucent precious opal) 
with black serpentine or other dark colored 
rock.  

• Boulder Opal Doublets which are composite 
gemstones created by adhering quartz caps 
onto layers of opal which are still attached to 
the natural host rock. Boulder opal doublets 
are created using the same techniques as are 
used to make Ammolite doublets.  

• Opal Triplets gemstones and opal chip inlay 
jewelry are also made.  

 

Capped boulder opal 
doublet pendant. 

 

Natural solid semi-
crystal opal pendant. 
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Base Colors of Opal found on the Klinker 
Property 

• Transparent to opaque common and 
precious opal in a broad range of base colors 
is found on the property. 

• The transparent precious opal and non-
precious opal ranges from water clear to 
light to yellow to amber to orange similar to 
Mexican "fire opal". 

• Translucent and opaque types of opal range 
from white to honey to dark brown, grey-
black, blue and salmon-pink in color. 

• In 1997 the first "Boulder Black" and 
"Boulder Brown" opal was produced from 
the Klinker Property. To date precious opal 
(opal with a play of color) has been found in 
all of the various base colors except the 
grey-black types. 

• To date no "precious black opal" has been 
found on the Klinker Property. 

For more information about "Okanagan Opal" 
and the Klinker Opal Property, visit our website at 
www.opalscanada.com. While you are there, check 
out the "Fee Digging" section and look over our 
developing line of opal jewelry. 

Copyright ©1998-99 Bob Yorke-Hardy 
E-mail: okopal@junction.net 

Permission is given to freely reprint this article 
from the Canadian Rockhound for non-commercial 
and educational purposes, provided the author and 
the Canadian Rockhound are acknowledged, and 
that the website URL address of the Canadian 
Rockhound is given. The article may not be edited 
or rewritten to change its meaning or substance 
without the author's permission. To contact the 
author, please use the e-mail address provided. 

VIA The Opal Express Newsletter From the 
Canadian Rockhound Winter/Spring 1999 Volume 
3, Number 1 
www.canadianrockhound.com 

 
------------- >oo\< ☯ >/oo< ------------- 

 
Bench Tips by Brad Smith 

 

FOREDOM  MAINTENANCE 
 

If you have a Foredom flexshaft, it makes sense to 
check it over every so often to be sure it's running 
properly.  But how to do that?  You've probably lost 
the little booklet that came with the unit. Well, 
being the good company it is, Foredom has put 
together an extensive set of videos on how to do it. 
 
The series covers set-up, lubrication, replacing a 
sheath, motor maintenance, and handpiece 
maintenance. Few if any special tools are needed. 
You can watch the videos at  
www.foredom.net/videolibrary.aspx and repair parts 
are available from most jewelry supply catalogs. 
_____ 
JUST A DROP 
 

Hobby shops and model airplane stores carry small 
plastic dispenser bottles that are handy bench items 
for putting a drop of oil or glue just where you want 
it. 
 
The small metal tubing lets you squeeze out very 
small drops and reach into tight places. 
 
I use the small one on the left for oil when I'm 
sawing or drilling harder metals like steel.  And I 
use the bottle on the right from a plastics store for 
the fast drying glues used to join pieces of acrylic. 
 =====  =====  =====  =====  =====  Acknowledgement to be included with each publication:  More Bench Tips by Brad Smith are at facebook.com/BenchTips/ or see  "Bench Tips for Jewelry Making" on Amazon  

------------- >oo\< ☯ >/oo< -------------  
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Agates: An Introduction 
 

An agate is a microcrystalline variety of silica, 
usually chalcedony. Major characteristics are a 
fineness of grain and brilliant colors. They are 
commonly found in volcanic rocks and in some 
metamorphic rocks, but can also form in 
sedimentary rocks. The process of their formation 
would be classified as sedimentary process - i.e. 
they are not formed from magma nor are they 
formed from extreme heat and pressure. 

Agates were given their name by Theophrastus, 
a Greek philosopher and naturalist who found them 
on the beaches of the Achates River (now called 
Dirillo) in Sicily some 2300 years ago. The stones 
had been collected there for hundreds of years prior 
to that. 

Most agates begin in volcanic rocks where 
cavities formed that were later filled with water. A 
siliceous matter in the water deposited regular 
layers on the walls of the cavity. When the silica 
concentration became supersaturated, it developed a 
gelatin-like consistency. Over time the silica 
molecules began to form miniature fibrous 
microcrystals that attached to the sides of the cavity. 
Other mineral impurities collected, forming 
contrasting bands. This pattern repeated until the 
vesicle was filled. 

   Oftentimes, the names of the type of agate 
actually describe their appearance: such as the 
banded agate, fortification agate, eye agate and the 
moss agate. Agate species are usually named after 
the location where they are found, such as Brazilian, 
Laguna, Idar-Oberstein. There are exceptions 
though, such as the Polyhedroids, which originate 
from Paraiba, Brazil, but are named based on their 
unusual shape - that of multi-sided shapes (see 
photographs). 

   The outer surface of an agate, freed from its 
matrix, is often pitted and rough, most likely caused 
by removal of the original coating. It may also be 
from growth of other minerals that preceded the 
agate growth, but were later eroded out. 
Occasionally you can find a nice regularly-shaped 
polygon that is a negative (hole) protruding into the 
skin of the agate. 

   Many agates are hollow, since deposition has 
not proceeded far enough to fill the cavity, and 
when this happens the last deposit commonly 
consists of drusy quartz, sometimes amethystine  

 

 

 An unusual 2” Calandria agate where the agate bands started forming around long needles of another mineral (long since dissolved) that protruded into the cavity. 
 

or smoky Even the solid agates commonly have a 
center of crystalline quartz, representing the final 
crystallization. Because agates are extremely 
resistant to weathering, once they are eroded from 
their matrix they are often deposited as gravel in 
streams and shorelines. 

There are many classic sites around the world 
where agates have been mined and polished for 
hundreds of years. The Idar-Oberstein district of 
Germany has been the principal center for cutting 
and polishing agate for several hundred years. 
Going back into the 1400’s, miners would work 
laboriously to free the nodules from a hard basalt 
matrix, under very dangerous conditions. It may 
take weeks of digging to produce one agate.  

 

 

 

 
 

Two Polyhedroids - my first love. Above (4”) 
shows lovely banding and ‘escape’ structures at 
both ends. Below ‘poly’ (4.5”) shows alternating 
layers of agate and quartz crystal growth as well as 
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an ‘eye’: agate layers that grew around crystal 
needles. 

 

 

 

 

 

 
 

 

 
 

Here and at the top to the right are Calandria 
agates from Mexico. The left one (2”) exhibits 
banding and ‘snowflake’ inclusions, as does the 
right one (4”). Both show vivid color change with 
subsequent growth and drusy quartz openings. 

 

 

 

 

 
 

Below are two Brazilians. The top one shows 
concentric growth and ‘water-line’ banding at the 

base and a final fill of quartz. The bottom one 
shows ‘fortification’ banding following the shape of 
the cavity it formed in. 

 

 

 

 
 

 

 

 
 
The agates were then cut and polished on 

massive sandstone wheels, which led to silicosis of 
the lungs and early death. Once the German agate 
localities were played out, miners looked elsewhere 
in the world. They found a wealth of agates in 
Brazil. Many were not of the quality of the German 
agates though. 

Much is not understood about the formation of 
agates. Obviously, it is too slow of a process for 
humans to observe. All we can do is look at the 
structures and their relation to one another and 
theorize how those might form. I hope in later 
bulletins to go more in-depth into agates and look at 
the different structures one finds in them. These 
photos though give you a glimpse of some of the 
more common structures. 

Via Loess Bulletin July 2013, Volume XXVII, 
No. 6 
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The Lapidarists’ Notebook 
Igneous Rocks - Extrusive Rocks 

By Connie McGarrah 
 
Last month, we learned that igneous rocks that 

solidified beneath the Earth’s surface are called intrusive 
rocks. Igneous rocks that solidified on the Earth’s 
surface from lava or volcanic fragments are called 
extrusive rocks. Basalt, rhyolite, and obsidian are all 
extrusive rocks.  

Basalt is a fine-grained, dark-colored rock and is the 
most common and widespread volcanic rock. Basalt is 
composed largely of microscopic grains of feldspars, 
pyroxene and olivine. It is commonly quarried when 
found near any city and is a favorite for road building. 
Basalt melts and solidifies at a much lower temperature 
than rhyolite, so basalt lava is more fluid. In places 
where cooling shrinkage cracks worked downward from 
the top, six-sided lava columns grew. The whole of 
Wyoming’s Devil’s Tower is made up of such basalt 
columns. In Hawaii, wind blowing through Kilaucan 
lava fountains creates the glassy basalt threads and froth 
called “Pele’s hair.”  

Rhyolite is the microgranular igneous equivalent of 
granite. Rhyolite is often filled with vesicles. It may be 
very white to light gray, but mostly is pinkish to reddish 
brown. Rhyolite is generally coarser grained than basalt. 
Precise identification is hard to make unless thin slices 
of the specimen are examined under a microscope. A 
hand specimen of rhyolite can be determined if a quartz 
crystal face can be scratched by the specimen – proving 
the presence of quartz in the sample (which would make 
it rhyolite). Outcrops of light-colored rhyolite can be 
seen in the mountains of Nevada, Utah, and Arizona, but 
it is rare in the Eastern United States. Sometimes 
material of rhyolite composition cools so quickly that 
crystals do not have a chance to form. The resulting 
rock, obsidian, has a glassy texture.  

Obsidian is a black glassy rock that is high-silica 
lava. It cooled so quickly that its atoms did not develop 
into the regular structure of minerals. Thin bits of 
obsidian are translucent when held against a light. Sawn 
slices look smoky. Small translucent pebbles are known 
as “Apache tears”. When obsidian is streaked with 
brownish red and black, it is called “mahogany 
obsidian”. “Rainbow obsidian” reflects a pastel 
iridescence of violet, yellow, green, or gold, caused by 
micro-crystals frozen along different planes of flow. 
“Silver sheen” and “gold sheen” are filled with coarser 
flakes resembling mica. “Snowflake obsidian” is black 
with tiny white crystallite clusters. Glass Buttes, Oregon 
is a favorite collecting area of all these types of obsidian. 
Gas bubbles trapped in glassy lava expand before it 

hardens to make a light, glassy froth that floats on water. 
The resulting volcanic rock is known as pumice.  Via Rock, Pick & Chisel May 2013 Vol 13, No. 5, From Rocks 
and Minerals by Freder ick H. Pough; Knowledge Through Color 
Rocks and Minerals by Joel Arem  
 

 
Pictured to 
left: Opal in 
basalt from 
Nevada, found 
by previous 
member, 
Chester 
Stevens; 
 

 
 
Garnet in rhyolite 
from Ruby 
Mountain, found 
by Larry 
McGarrah;  
 
 
 
 
and Snowf lake 
obsidian 
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Rainbow Obsidian 

 
 

------------- >oo\< ☯ >/oo< -------------  

 
Favorite Shop Tips II 

by Jim Reynolds 
 
Using cotton swabs to buff and polish in hard to get 
areas in my silver pieces was always a nice trick 
when the swabs were made with wooden sticks and 
sturdy enough to hold up when used in my flexible 
shaft tool. Now I find only the flimsy, hollow 
plastic type. I solved the problem by cutting the 
plastic tube holding the cotton and inserting a small 
drill bit. This makes it sturdy and works just fine. 
Be sure to put on a new swab before it wears 
through to the metal bit. 
 
When I make a pendant I like to present them in a 
cotton filled box without a chain. They usually 
flopped around in the box and would not stay in 
place and look nice. Now I use a 3 to 5 inch piece of 
pipe cleaner, depending on the size of the box, bend 
it in half in a V- shape and run it through the 
pendant bail. I then bend each end over the top of 
the cotton. WALLA!! Now the pendant stays in 
place and looks nice. The hobby shops have the 
pipe cleaner in various colors. You can make very 
attractive and inexpensive display stands for cabs 
and small slabs with the various colored pipe 
cleaners. 
 

Over the years I have used a lot of inexpensive 
chains to make tumbled stone necklaces for the kids 
at camp. Chains have really gone up in price, so I 
have reverted to using various kinds of cord 
purchased from hobby shops, garage sales, flea 
markets etc. Using cord tips, spring rings and jump 
rings, I can come up with a very do-able necklace. 
The kids seem to like all the various colors. I found 
some nylon type cord at Hobby Lobby. You can 
heat the ends and it will fuse together. I was afraid it 
would be too strong and present a choking problem 
so I cut a 24 inch piece that would fit over their 
head, punched a hole in each end and connected it 
with a 20 gauge jump ring. This will pull apart if 
excessive pressure is put on it. 
 
For those of you that use a tumbler, I would suggest 
being on the look out for various strainers, 
colanders and various containers to wash your 
stones with. I have a strainer that fits on the top of a 
3 gallon bucket. When I need to clean the stones 
between grit stages I dump the stones and slurry in 
the strainer on the bucket and hose off the worst of 
it into the bucket. I then take the strainer off the 
bucket and finish hosing them and let it drain into 
the grass. What I catch in the bucket I pour into 
smaller containers and let them settle and pour off 
clear water every so often until I end up with a dry 
cake of slurry. When I run a new batch of stones I 
add some dry cake of the same grit. This helps for 
the slurry to form faster. You are only making 
progress when you have a slurry to carry the grit to 
rub against the stones. 
 
I have to mention Howard Thielbar’s idea of using 
an old electric clothes iron for a dop pot. He made a 
wooden cradle to hold an old iron up side down, 
then he put a tin can with dop wax in it on top. It 
not only melted the wax, he adjusted the heat to pre-
heat the cabs to be doped. It works great. No one 
was using the iron anyway! Some old electric and 
sad irons come in handy for small anvils on the 
work bench sometimes. 
 
I used double stick tape to put a yardstick on the 
front of my work bench. You would be surprised 
how often I use it. Via Loess Bulletin July 2013, Volume XXVII, No. 6  

------------- >oo\< ☯ >/oo< ------------- 
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2013 Officers and Directors 
 

President Kellie Moore (563) 445-3034 

Vice President Craig Moore (563) 445-3034 

Treasurer Mary Foulk (309) 764-1473 

Secretary Diane Preslar        (309) 786-1523 

Director (3-year)   

Director (2-year) Brett Henderson (309) 626.0107 

Director (1-year) Lori Johnson (563) 299-5516 
 

Committee Chairpersons 
 

Membership Kellie Moore (563) 445-3034 
Publicity  Craig Moore (563) 445-3034 
Youth Group Vacant  
Rock Show Chair Kellie Moore (563) 445-3034 
Rock Show Co-
Chair 

Craig Moore (563) 445-3034 

Scholarship Board of Directors (563) 445-3034 
Bulletin Editor Kellie Moore (563) 445-3034 
MWF Liaison  Vacant  
 
The purpose of this non-profit organization is to promote 
interest in collecting, studying and working with gems and 
minerals and fossils. Organized in 1955, the Black Hawk Club 
joined the Midwest Federation of Mineralogical & Geological 
Societies in 1959.  It is also a member of the American 
Federation of Mineralogical Societies. Meetings are held on 
the third Tuesday of every month, September through May at 
6:00P.M. in the Hauberg Civic Center, 1300 24th Street, Rock 
Island, IL.  Picnics are held at various locations during June, 
July, and August.  Annual Dues: Individual Membership: 
$15.00, Senior Couples: $12.00, Senior Individual: $10.00, 
Family: $20.00.    

 
Newsletter Submissions:  
Please send submissions for publication (announcements, 
photographs, notes, letters, articles, etc.)  in the Smoke Signals 
newsletter to the Editor no later than the first day of the previous 
month. For example, August 1 for the September issue. Advance 
items are appreciated. Material may be e-mailed to Kellie Moore at 
kalsinean1@aol.com, or submitted via the U.S. Mail:  
Kellie Moore 
718 Franklin Ave   
Davenport, IA 52806 
If e-mailing an article, it may be included within the body of the e-
mail message or sent as an attachment.  
Copyrighted material submitted for publication must be 
accompanied by a written release from the copyright holder. 
All material submitted is subject to editing. No anonymous 
submissions will be considered; however, the submitter's name 
will be withheld or a pseudonym may be used at the 
submitter's request. The deadline for all submitted work is the 
20th of the month before it is to be published. Late and\or 
unused entries may be published in later issue. 
Looking forward to receiving an article from 
you!  

 
Editor: Kellie Moore 718 Franklin Ave, Davenport, IA 
52806. 
 

Disclaimer: The conclusions and opinions expressed in 
Smoke Signals are those of the authors and do not 
necessarily represent those of the Officers, Editor, or members 
of the club. 
 
Copyright © 2013 by the Black Hawk Gem & Mineral Club, 
Inc. With the exception of items that are specifically 
copyrighted by their authors, other clubs may use material 
published in Smoke Signals as long as proper credit is given 
and the meaning or sense of the material is not changed. 
 
 
 
Visit us at:  
www.blackhawkgemandmineralclub.com 
 

Affiliations 
Midwest Federation of Mineralogical & Geological 

Societies 
 

http://www.amfed.org/mwf/ 
 

American Federation of Mineralogical Societies 
 

http://www.gamineral.org/afms.htm 
 

------------- >oo\< ☯ >/oo< ------------- 
 
 

 
 
 
 



 
 
 
 
 

 
 
 

 
 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 


