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BOARD OF DIRECTORS 
President Carol Williams 714-963-8448 
Vice President Charlotte Spalding 714 531-4058 
Rec'd Secretary Regina Knezevich  714 809-3641 
Treasurer Pam Greene 949 548-0752 
Corres. Secretary Carole Heslop 714-960-7058 
Parliamentarian     

COMMITTEE CHAIRMEN 
Award Chairman Empty   
Exhibits Empty  
Federation Sue Smith 949 233-1476 
Field Trip Mike Anglin 949 348-0808 
Historian  
Hospitality Carole Heslop 714 960-7058 
Membership Pam Greene 949 548-0752 
Photographer  
Program Charlotte Spalding 714 531-4058 
Property/shop Don Greene 949 548-0752 
Editor Pam Greene 949 548-0752 
  Email:  Pam.greene@ca.rr.com  
  FAX:  949 548-8117 
WEB SITE:  http://www.sarmclub.com 
Web master Daiv Freeman  949 547-1384 
  
WORK SHOP: At the Greene's  (members only) 
  2nd Saturday & Sunday 9 AM - noon 
          call to ask for flexible times 
 

Santa Ana Rock & Mineral 
P.O. Box 51 

Santa Ana, CA  92702 
 

CLUB PURPOSE     
The purpose of the Club is to offer an opportunity for those 
who are interested in rocks, minerals and fossils, to gather at 
regular meetings, display and examine items of interest in 
the hobby, to promote and also encourage the art and 
practice of lapidary, to exchange experiences and ideas, to 
organize field trips for members and guests, and to promote 
the general interest in and knowledge of the hobby. 
MEETING: Visitors are welcome! 
  7:00 PM,  3rd Wednesday of the month  
  except July & December. 
WHERE: 10739 Los Jardines West 
  Fountain Valley, Ca 92708 
 
SARM is a member of CFMS 

 (California Federation of Mineralogical Societies) 
For more information on shows and events 

check out their web site at : 
   http://www.cfmsinc.org 

 
CLUB PUBLICATIONS: All items may be quoted unless 
otherwise noted, we only ask that credit be given and we'll 
do the same. 
BARTER ADS: Free lines to members for trading 
items - as space permits.  

SANTA ANA ROCK & MINERAL CLUB 

CLUB CALENDAR - SEPTEMBER,  2010 

     *******NEW SHOP HOURS******** 
    First Saturday & following Sunday 
Sept. 4 & 5 SATURDAY & SUNDAY *** 

  WORKSHOP  9:00 AM  NOON 
  
Sept 15 Wednesday  
  7:00 PM  - General Meeting 
  SILENT AUCTION 
  Board Meets at 6 PM 
 
Oct 2- CLUB YARD SALE  
  - Saturday7:30 AM   
 
Oct. 2-3 Workshop - Saturday & Sunday 
  9 AM - noon 
 
Oct. 20 Wednesday 
  7:00 PM -General Meeting 
  Board Meets at 6 PM 
 
**** Call Pam or Don to set up flexible dates & times to 

use the shop  

**  QUIZ **  
Add ‘em up. Put together the words to form the 
names of gems, minerals & other words associated 
with rockhounding: 
1. A flower + a liquid measure = 
2. What a rolling stone won’t gather + an exit = 
3. A chopped down tree + a ship’s mast = 
4. The source of all energy + another name 
for rock = 
5. A jungle beast + ego = 
6. A cooking utensil + residue for fire = 
7. A cheat + the total = 
8. A fountain drink + illumination = 
9. A small citrus fruit + sculptor’s material 
10. 15th letter of the alphabet + a buddy = 
11. Front of the head + a small sharp sound = 
12. Race length + myself + milk depo = 

 ******   Answers on Page 7   ***** 
From the Breccia, via MLMS Ghost Sheet 8/010 

WHY, WHY, WHY 

·  Why do banks charge a fee for " insufficient funds" 
when they know there is not enough? 

·  Why does someone believe you when you say there are 
four billion stars but check when you say the paint is 
wet? 

·  Whose idea was it to put an "S" in the word "lisp"? 
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September Birthstone: Sapphire 

The birthstone for the month of September is the sapphire. Sapphires 
are similar in structure to the ruby, which is the birthstone for the month 
of July. Both of these luscious gems are a variety of the mineral 
corundum. In fact, sapphires exist in just about every color including 
yellow, black, white, orange, pink and brown, except red.  Red corundum gems 
are always  known as rubies. 

The Ancient Persians called the sapphire a "Celestial Stone" because they 
believed the Earth rested upon a huge sapphire, which reflected its color and 
turned the sky blue. In Ancient Greece, the stone was special to the god Apollo 
and was worn by his worshipers at the Oracle of Delphi. The Hebrews made 

mention of the sapphire as being one of the gems on Aaron's Breastplate in the Book of 
Exodus. During the Middle Ages, sapphires were believed to represent the purity of the 
soul. Priests, who were supposed to remain celibate, wore them as a means of 
protection from "the temptations of the flesh." Kings, queens and other members of the 
upper nobility wore the gems in rings and brooches to keep them safe. This was 
supposed to keep these important personages safe from harm and free from envy. It 
was also believed that a sapphire would turn darker in color if the wearer was an 
unfaithful lover. 

Sapphires are traditionally given as gifts for the 5th, 23rd and 45th wedding 
anniversaries. Of course, this beautiful gem is popular for many other occasions 
and is found in all different types of jewelry including rings, bracelets and 
pendants. Sapphires are found in Sri Lanka, Thailand, India, Burma, Brazil and the 
United States. The biggest sapphire resource in the world is in Australia. 

Via Del Aire  Bulletin Sept. 2009 

Sept. 14 Valerie Curry 
Sept. .15 Elmer Child 
Se;t. 19 Tom Wolfe 
Sept. 19 Jeff Antoine 
Sept. 21 Charles Hodkinson 
Sept. 26 Janet Salas 
Sept. 28 James Burke 

Hope you all had a very nice summer. I can't believe it is Labor Day weekend already and the fall is approaching. Hope we can 
plan some fun field trips as the weather gets cooler. 
We had a very nice picnic at the Greene's on Saturday. Thank you Pam and Don for your hospitality. There were 9 members and 
5 guests. Don grilled some tasty burgers and hot dogs and everyone brought delicious side dishes, salads and desserts. Before 
and after lunch several people worked on projects or worked on a jigsaw puzzle. Members worked in the shop cutting rocks and 
used the flat lap. I shared the round beaded braids I have made with the Kumihomo disk loom. Chely, a guest, demonstrated how 
to make beaded wire rings and a few people made one. Pam gave a demonstration of wire wrapping a bead with square and half 
round wire. Several of us are going to place a group order with Rio Grande to get a better price and share the shipping on wire or 
other items they carry. They now make the wire in copper, which is a good wire to learn on, as the price is affordable. Let me know 
if you want to order with the group. 
Our next meeting is a silent auction. Please bring items to put in the auction such as rocks, jewelry, findings, and white elephants. 
Also bring money and a box to take your loot home in. This is a great meeting to invite friends to. 
I'm looking forward to seeing you at the meeting, and after that at a workshop. Please continue to keep Laura and Charlotte in 
your thoughts and prayers as they face health challenges. 
 

� ����� ����� ����� ��������

PRESIDENT’S MESSAGE 

STABILIZING CHALK TURQUOISE 

Step 1: Use a I qt. wide��mouth canning jar. Soak pieces of chalk turquoise in a solution of sodium silicate (water glass and water 
mixed 50/50). The pieces should be no bigger than 2 inches in diameter. Be sure all the pieces are covered by the solution. Soak 
for 10 days. The author stated 7��10 days, but the full 10 days worked better. 

Step 2: Dry the material in the sun on a piece of waxed paper for 10 days. Long wooden chop sticks work well to remove material 
from the jar. Do not dispose of the solution, it's reusable. 

Step 3: Use a disposable baking pan, deep enough to cover all layers by one inch. Lay material in sand so the pieces are not 
touching, cover by one inch of additional sand, repeat until all material is covered. 

Step 4: Cure in the oven at 150 degrees for 2 hours. Turn the oven up to 225��250 for another hour. DO NOT open the oven door 
for any reason! Let it cool completely overnight. Remove from the sand and you are ready to work the material. You may use the 
solution several times. 

Rock Chips, via The Pegmatite 3/2010  
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Even after many years of studying and collecting fossils, 
when someone mentions something about 

mammoths and/or mastodons, I have to stop 
and think... which was which. 

Both animals were of the elephant 
family and today, it is easy to think 

about the differences between the two 
species that live today, the African and 

Asian elephants.  
 

There were also very pronounced 
differences between the 
mammoths and mastodons. 
 
Mastodons resembled the mammoths, but only superficially. 
In fact, they were as different as cats and dogs. Mammoths 
and the American mastodon had different shaped heads. 
Mastodons had a flat, "Pig��like" body contour, whereas the 
mammoths had domed heads and a sloping lateral outline. 
Mammoth tusks projected almost vertically downward from 

sheaths on the skull. Mastodon tusks 
protruded horizontally. Mastodon 
tusks and molar tooth structures were 
remarkably different from a 
mammoth's. Males of the American 
mastodon species even had two short 
tusks on the lower jaw (remnants from 
the days of the ancestral 
"shovel��tuskers"), while mammoths 
didn't have these. Mammoth teeth 

adapted for a grazing existence, while mastodons, which had 
knobby teeth, were browsers. 
If I study the above enough, I may 
remember in my mind's eye, the 
correct animal when someone 
mentions mammoths or mastodons, 
for they were truly two different 
creatures.  

The Rockpile, May 2001,Via The Pegmatite 5/2002 

MINUTES OF GENERAL MEETING 
WEDNESDAY, JUNE 26, 2010 

President Carol Williams opened the meeting at 7:10 PM.   
with the pledge of Allegiance.  

Pam Greene gave the Treasurer and Shop Reports.   

PROGRAM:  The program for the evening was a film titled 
“Mineral Collecting in and around Quartzsite & Parker 
Arizona”.   The film showed several sites with instructions on 
how to get there, but the instructions on the film were too 
hard to follow, so we handed out maps to go with the film.   

Thanks go to Chris Mattison and Carol Williams for bringing 
the refreshments.  Chris brought a birthday cake for Carl 
O’Dell.  The cake was great, but by unanimous vote we 
decided to to sing Happy Birthday. 

Once again we  had a great collection of raffle prizes, 
thanks to the many members who brought donations.  

The meeting adjourned at  9pm. 

SEPTEMBER  CLUB MEETING 
WEDNESDAY, SEPT. 15, 2010 

WEDNESDAY SEPTEMBER 16,  2009 
The program this month will be one of our favorites, a 
Silent Auction.  Anyone can bring something to put on 
the auction tables. If you have some rocks, or rock re-
lated items you’d like to donate for the auction, (or even 
some non rock related items that you think someone 
would like) remember to bring them.  We always have a 
lot of fun at these auctions, and your contributions will 
make it even better. It’s a great opportunity to get some 
wonderful specimens at a fantastic price, while helping 
the club at the same time.   
Bidding starts at 25 cent and goes up by 25 cents or 
more.  Check your bids often, because someone will 
put a bid on top of yours!!  When the timer rings, check 
the items you bid on, and if your name is the last on the 
list get the item and see the club treasurer.  
We often have visitors for the Silent Auction so remem-
ber to greet strangers and make them feel welcome.  
We want to make a good first impression. 
Refreshments will be provided by Pam & Don Greene 

SPOTLIGHT ON HOWLITE 
Howlite is named after Henry 
How of Nova Scotia, a chemist, 
geologist, and mineralogist, who 
found the material in that 
province in Canada. Howlite is 
also found in abundance in 
California; the most famous 
location there is Tick Canyon, 
near Saugus in Los Angeles 
County. 

Howlite is a calcium silica borate with a somewhat 
variable composition. The color is generally milkwhite, 
veined with black. The mineral generally occurs as 
cauliflower��shaped nodules of very fine monoclinic 
crystals. Some of the nodular masses may be of great 
size, weighing hundreds of pounds. 

Howlite is usually found in conjunction with two other 
boron minerals, a hydrous calcium borate, and ulexite, 
a sodium calcium borate, which is the wellknown "TV 
rock" whose crystals have striking fiberoptic properties. 

Howlite is often used as decorative 
stone, or as bookends, clock faces, 
bowls, etc. Because it is soft it can 
be easily carved, but in spite of its 
softness, it polishes up nicely and 
makes a very attractive cabochon. 
Blue��dyed howlite sometimes serves 
as a substitute for turquoise, but 

there are enough slight differences that no turquoise 
buyer need ever be deceived. 

from Moroks, Via The Tumbble Rumble 11/06 

MAMMOTH OR MASTADON 
by Pat Rutkowski  
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September 3-6 2010, Fort Bragg, CA 
Mendocino Coast Gem & Mineral Society 
Town Hall - Corner of Main & Laurel 
Hours: Fri-Sun 10-6 -- Mon 10-4 
 
September 11-12 2010, Downey, CA 
Delvers Gem & Mineral Society 
Woman's Club of Downey 
9813 Paramount Blvd. 
Hours: Sat 10-6; Sun 10-4 
 
September 18-19 2010, Redwood City, CA 
Sequoia Gem & Mineral Society 
Community Activities Building 
1400 Roosevelt Ave. 
 
September 18-19 2010, Paso Robles, CA 
Santa Lucia Rockhounds 
Pioneer Park - 2010 Riverside Drive 
Hours: 10-5 Daily 
 
September 18-19 2010, Stockton, CA 
Stockton Lapidary & Mineral Club 
Scottish Rite Masonic Center 
33 W. Alpine Ave. 
Hours: 10-5 Daily 
 
September 24, 25, 26 2010, San Bernardino, CA 
Orange Belt Mineralogical Society 
Little League Baseball Park 
6707 Little League Dr. 
Hours: 9:00 a.m. to Dusk 
 
September 25-26 2010, Monterey, CA 
Carmel Valley Gem & Mineral Society 
Monterey Fairgrounds 
2004 Fairgrounds Road 
Hours: Sat 10-6; Sun 10-5 
 
October 2-3 2010, Oroville, CA 
Feather River Lapidary & Mineral Society 
Oroville Municipal Auditorium 
1200 Meyers Street 
Hours: 10 - 5 Daily 
 
October 3 2010, Fallbrook, CA 
Fallbrook Gem & Mineral Society 
 123 West Alvarado Street 
Hours: 10 - 4 Daily 
 
October 9-10 2010, Grass Valley, CA 
Nevada County Gem & Mineral Society  
Nevada County Fairgrounds 
11228 McCourtney Road 
Hours: 10 - 5 Both Days 
 

October 9-10 2010, Trona, CA 
Searles Lake Gem & Mineral Society 
Searles Gem & Mineral Show Building 
13337 Main Street 
Hours: Sat; 7:30-5; Sun. 7:30-4 
 
October 9-10 2010, Vista, CA 
Vista Gem & Mineral Society 
Antique Gas & Steam Engine Museum 
2040 N. Sante Fe Avenue 
Hours: Sat; 20-5; Sun. 10-4 
 
October 16 2010, West Hills, CA 
Woodland Hills Rock Chippers 
First United Methodist Church 
22700 Sherman Way 
Hours: 10-5 
 
October 16-17 2010, Cayucos, CA 
San Luis Obispo Gem & Mineral Club 
Cayucos Vets Hall (next to Cayucos Pier) 
100 Placerville Drive 
Hours: 9-5 daily 
 
October 16-17 2010, Placerville, CA 
El Dorado County Gem & Mineral Society 
El Dorado County Fairgrounds 
100 Placerville Drive 
Hours: 10-5 daily 
 
October 16-17 2010, Santa Rosa, CA 
Santa Rosa Gem & Mineral Society 
Veterans Memorial Auditorium 
1351 Maple Ave 
Hours: Sat. 10-6: Sun 10-5 
 
October 16-17 2010, Whittier, CA 
Whittier Gem & Mineral Society 
Whittier Community Center 
7630 Washington 
Hours: 10-5 both days 
 
October 23-24 2010, Los Altos, CA 
Peninsula Gem & Geology Society 
Los Altos Youth Center 
1 North San Antonio Road 
Hours: 10-5 both days 
 
October 30-31 2010, Lakeside, CA 
El Cajon Valley Gem & Mineral Society 
Lakeside Rodeo Grounds 
12584 Mapleview Street 
Hours: 10-4 both days  
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CLUB YARD SALE 
SATURDAY, OCTOBER 2, 2010 

First Saturday of the month 
2567 Westminster Ave.  Costa Mesa 

Don’t miss this event.  This is our biggest fund 
raiser, and we need your support.  Clean out your 
attics, garages and closets, and bring all those 
priceless artifacts to the Club Yard Sale.  Baked 
goods and craft items are also a welcome donation.  

If you have something you want to sell, but don’t want to donate, consider 
bringing it and donating a percentage of the sale price to the club.  (If you do 
this, you’ll need to be responsible for watching those items.) 

Come early and plan on spending most of the day, because once you get 
there you’ll have so much fun selling, visiting, looking through all the 
treasures, and watching the people coming and going that you won’t want to 
leave.  We plan to start selling at 7:30 AM and we’ll need lots of help setting up before that, 
so 6:30 AM is not too early to show up.  We’ll have the coffee ready! 

There’ll be a potluck lunch after the sale, hot dogs, plates, napkins, cups and tableware 
provided.  Bring a dish or dessert to round it out.  

If you need help getting items to the sale, or if you can’t make it, but have items to donate, 
call Don Greene at (949) 548-0752 to make arrangements. 

The  Searles Lake Gem & Mineral Society sponsors this event at this time 
each year, and you are guaranteed to come away with some great stuff. 
They have an outstanding Gem & Mineral Show with hourly door prizes 
and free admission.  The field trips are a real bargain.  You WILL find 
some outstanding specimens.  Bring rubber  gloves and old  clothes and 
shoes for the trips.  A change of clothes is recommended for the 
hanksite, which is in a sticky black (smelly) mud, but the results are worth 
it. 

 

***FIELD TRIPS *** 
(2 1/2 hour trips on Saturday, 4 1/2 hours on Sunday)  

Registration: 7:30-9:00 am  and 1:30-2:30 pm  
you must register during these times to go on field trips  

 Mud Trip- Saturday Only - Departure 9AM- Cluster & barrel hanksite, trona, borax -  $10 per car  
 Blow Hole - Saturday Only - Departure 2:30PM- Hanksite, halite, borax, sulfohalite  $10 per car  
  Pink Halite - Sunday Only - Departure 9AM- In brine, beneath hard salt - $15 per car  
 Pinnacles National Natural Landmark   -  Self guided, info at show -  FREE  
 Searles Valley Minerals' Plants  - Saturday only: 11,12, 1 and 2  - in bus - FREE  

69thANNUALGEM-O-RAMA  
OCTOBER 9-10, 2010   Saturday 7:30AM to 5PM - Sunday 7:30AM to 4PM  

SLG&MS LAPIDARY SHOW BUILDING 
13337 MAIN STREET (corner of Main & Trona Road), Trona, Calif. 

COMMUNITY EVENTS  
PANCAKE BREAKFAST- TRONA COMMUNITY CHURCH (2 blocks north of show)  
Sat. 6 to 10AM, Sun. 6 to 10AM  -  Adults $5.00, children under 7 $3.00  
Large groups - make advanced reservations for prompt service - call (760)372-5106  
HISTORY HOUSE & OLD GUEST HOUSE MUSEUM - Sat. 10AM to 4PM, Sun. 10AM to 2PM 
FORMER TRONAN'S PICNIC  @ Round School - 10AM-3PM, Lunch 12 noon 
TRONA ELKS LODGE DINNER - Sat. starts at 3PM, $8.00,  Deep pit BBQ, beef & pork 
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 THE MAGIC ROCK CLUB 
 by Joe Meade, in The Rocky Road, Water-Oak Gem & Mineral Society, Maine 

Once upon a time, in a beautiful valley, there was a magic rock club, or at least many of its members thought it was. Why did they 
think so? Because many strange and wondrous things happened in their club. After all, they only had to bring themselves to the 
club meeting once a month, and they found at the meeting hall their chairs all lined up neatly for them, the place ablaze with light,  
the cookies and many other delicious "goodies" all set out and ready for them. The microphones were all hooked up and buzzing 
quietly.  It was indeed wondrous. The members needed only to sit down and soon they were told all the bills had been paid, 
correspondence answered, and problems solved. They were brought up to date on what was happening not only in their area, but 
also what was happening for many miles around that might affect their hobby of rock collecting. Something called "The Federation" 
always took care of defending their favorite collecting areas. They didn't know much about this "Federation", but they did know 
somebody in their club always looked out for their interests, and they were content. 

This indeed was a wondrous club, as there was hardly ever anything to argue about during the short, pesky thing called the 
"business meeting". Somehow, the problem, whatever it might be, was solved whether they paid attention to what was happening or 
not. After all, if they said "Aye" to whatever motion was being made, and they always did, they could gripe about it later when they 
really found out what they had voted on. Anyhow, they were anxious to get on to the rest of the meeting that they liked so well, like 
the passing out of beautiful and wondrous pieces of gemstone or finished jewelry as door prizes. Though many had been members 
for years, they were not sure exactly where these prizes came from, but it was probably more magic that they always appeared. But 
that was not all. They could find out who was not feeling well, how they were doing; find out about a forthcoming field trip, find out 
how much money the club had in the bank, find out what the next program would be; and many other interesting things. During the 
parts they were not interested in they could always talk to their neighbor, but if anyone talked during the part “they” were interested 
in, they could Shush them. But the best part was when they could have all the goodies and crunchies and beverages that were 
always ready for them. Then they could visit with their friends and enjoy the program that was always something interesting. There 
were films, there were slides, there were knowledgeable speakers, there were Bingo games, there were silent auctions where slabs 
of gemstones from the four corners of the world could be had for pennies, there were picnics and potluck suppers. Many were only 
vaguely aware of how these things came about, but after all, wasn't it a magic rock club? 

Ah, it was indeed a fortunate thing to be a member of this club.. The telephone would ring and 
they would be told of anything of interest to them regarding the club.  If they wanted to go on a 
field trip, and not many did, the location was already surveyed for them, and they knew what gems 
they might find, how to find them, what they looked like, where they could park, what to bring, and 
everything they needed to know. Not only did many members feel lucky to be part of a magic rock 
club, they were also proud! After all, wasn't it always a feature of the big Fair? People would come 
from far and near to Ohh and Ahh at the beautiful gems in the case with their club's name on 
them. Many never even bothered to go see for themselves, as they knew that the case would 
always appear at the appointed time. The building would be available, the kitchen would be clean-, 
the electric wiring would line up and test itself, the big heavy tables would march into place-, and a 
thousand and one other things would somehow happen whether they were there or not. 

 But that was not all! Every mouth a Club newspaper would suddenly appear in  their mailbox. This 
was really a wondrous thing. 
Many were amazed at how 
the news,  articles of interest, and other things would assemble 
themselves, type themselves,  staple, address, stamp and mail, 
themselves,  too! The members knew that if they had not paid 
attention or even come to the last  meeting, everything that 
happened would be in their Club paper. Ahh, what wondrous  
things did themselves in a magic rock club! 

However, there was one long-standing mystery in this magic 
rock club that had  never been solved by any President or 
Committee Chairman. A strange  thing happened every time the 
word "volunteer" was mentioned! Practically the  whole 
membership would suddenly find something immensely 
interesting in either the  ceiling or the floor and commence to 
gaze intently at them for long periods of time.   However, there 
were always certain members who knew there was really 
nothing there  to see, just as they had learned the truth about 
Santa Claus long ago, so one of them   would say "I volunteer" 
and immediately other members lost interest in whatever had 
intrigued them about the floor or ceiling. 

 If you really want to know the real secret of this magic rock 
club, you can find  the names of nearly all the magicians listed 
on the inside of the front cover of your  magic Club bulletin. Of 
course, all are not listed there, because many of them have  
quietly and unheralded "made things happen" year after year.     

 

 

   

Wanted: Magicians for Your Magic Rock Club 
We are looking for volunteers to serve on the 2011 Board.   

The board is made up of the following positions: 

President:  Presides at general and board meetings.  Tells jokes 
(optional).  Appoints committee members. 

Vice President:  Fills in for president when he/she is absent.  
The VP is also Chairman for the Program 
Committee. 

Recording Secretary:  Takes minutes of general and board 
meetings. 

Treasurer: Collects income, and pays expenses.  Keeps a 
record of all transactions, and submits 
treasurer’s report at the board meetings for 
approval. 

Corresponding Secretary:  Sends Get-Well cards, calls 
members for special events. 

We also need volunteers to Chair some of the Committees.   
Again “no experience required” . 

Please talk to Carol Williams, or Pam Greene or any of the 
Board members and let them know if you are willing to help. 

WE NEED YOU! 

Answers to Quiz: 1. Rose quartz; 2. Moss agate; 3. Feldspar; 4. Sunstone; 5. Tigereye; 6. Potash; 
7. Gypsum; 8. Sodalite; 9. Limestone; 10. Opal; 11. Faceting; 12. Lapidary 
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How Do Dendrites Form? 
By Dr. William Cordua, University of Wisconsin, 

Anyone who has seen "moss agate" is familiar with the delicate branching 
structures that look like fossil plants. These features, called dendrites, aren't 
plants, and the process that forms them is essentially inorganic. Dendrites 
are fairly common. They often form on bedding plane and joint surfaces in 
limestone, shale, granite, and other rocks. They frequently develop during 
the industrial process of making various alloys. They control the shape of 
some snowflakes. Most annoyingly, they form as frost on your car 

windshields on wintry mornings. 

Dendrite refers to any mineral that grows in a delicate branching pattern. The habit is similar to arborescent, although 
I tend to use the term arborescent when the branches are relatively stout, rather than moss-like. Many minerals can 
take on dendritic forms. These include various iron and manganese hydroxides, copper, gold and silver. How do 
these structures form if they aren't plants? 

Dendrites are thought to form when crystallization is rapid and there is a limited amount of what chemical is formed 
available.  These are conditions associated with disequilibrium. Frost on our windshield is a good example. The little 
frost flowers grow fast, but if there is too much moisture they intergrow to make a solid sheet of ice without the 
delicate form showing. Black dendrites on a limestone bedding plane are another example. These make what people 

often call "pyrolusite dendrites," although recent analyses have shown them not to be 
pyrolusite, but instead other manganese hydroxides such as romanechite, birnessite, 
coronadite, and cryptomelane. At any rate, a fluid bearing manganese in solution is 
seeping along a bedding plane surface as little tendrils of liquid. As the liquid dries out, 
the solution becomes supersaturated in manganese compounds and the dendrites form 
fast. However, since there isn't a lot of manganese in the 
tendrils to start with, the manganese hydroxide doesn't 
form a solid sheet, preserving the fractal patterns of the 
fast mineral growth. 

Dendrite formation can be modeled artificially and studied 
quantitatively. This is done because understanding 

dendrite growth is an essential part of mineral science, especially alloy formation. It 
turns out that the shape and amount of dendrite growth affects all sorts of properties of 
materials �� such as their flexibility, springiness, stretchiness, electrical conductivity and 
so forth. NASA did a crystallization experiment on a Space Shuttle mission to study the 
nature of alloy growth under weightless conditions. A video of growing copper dendrites 
can be found at   http://nepp.nasa.gov/whisker/dendrite/index.htm.   Dendrites can be modeled exactly by simple 
computer programs in which the computer constructs what happens when sticky particles encounter another at 
random. The way they stick together beautifully generates dendrites. So this random relationship over time turns out 
to form an elegant pattern. A lot of nature works this way. In minerals dendrite growth isn't quite random. The little 
atoms (particle in the above experiment) don't stick at random, but do so according to the crystalline structure of 
whatever mineral they are forming. Thus in ice and snow the branching often takes a hexagonal form and in copper, a 
lot of branching is at right angles, which is consistent with copper's cubic crystal structure.  

Related Devinitions and Websites 
A bedding plane the surface separating two successive layers of stratified rock.  Lichtenberg Figures are branching, 
tree��like or fern��like patterns that are created by high voltage discharges on the surface of, or within, electrical 
insulating materials. For more information, including images of the patterns formed when lightning hits the ground or a 
person, see: http://205.243.100.155/frames/lichtenbergs.html . 

Via Emerald Gems 10/08 

TURRITELLA SHELLS 
Twenty to thirty million years ago, small turritella shells were laid down on an ancient sea floor at the foot of the 
Wind River Range in what is now Wyoming.  These tiny spiral shells then solidified to form a compact mass 
pressed into very thin slabs.  When sliced, the black jasper-like matrix highlights the unique beauty of these 
agatized fossils.  If you want to hunt for Turritella agates, you’ll have to hike the country roads and trails around 
Superior and Wamsutter, Wyoming, as the gems are found nowhere else in the world. 

By Ed Wengard, via the Pegmatite 1/2010 
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YEAR 2011   MEMBERSHIP RENEWAL 
$20.00 for Adults --- $7.50 for Juniors 

  ($30 per Couple) 
Dues are due in October for the following year.  The cost is not much so please take the time now, while you're 
thinking about it, and fill out your renewal so you don't miss any newsletters.   

(If you joined after July of 2010 - you are paid up.) 

NAME:_______________________________________________________ 
 
NAME:_______________________________________________________ 
 
NAME:_______________________________________________________ 
 
NAME:_______________________________________________________ 
 
   TOTAL PAID:_______________ 

 ENTER CHANGES, OR CORRECTIONS ONLY 
 
ADDRESS:_____________________________________________ 
 
                   _____________________________________________ 
 
PHONE:     ________________________________ 

PLEASE REMIT TO: 
SANTA ANA ROCK & MINERAL 
P.O. BOX 51 
SANTA ANA, CA 92702 

OR TURN IN AT MEETING 
 


