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Above: Bornite 

Photo: Wikimedia, source USGS 

Left: Chalcopyrite  

Photo: Wikimedia, courtesy Ra’ike 

Peacock Ore 
can be Bornite (Cu5FeS4) or Chalcopyrite (CFeS2), both copper iron sulfides and important copper ores. 

Specimens for sale that are labeled as Bornite are often actually acid-treated Chalcopyrite.  Bornite has a 

copper to bronze color with multi-colored iridescent tarnish.   Chalcopyrite has a yellow color similar to 

Pyrite and can also have a multicolor iridescent tarnish. They can be distinguished since Bornite is softer 

and rapidly shows a bright purple tarnish on freshly exposed broken surfaces, while freshly broken 

Chalcopyrite reveals a gold-color surface that does not tarnish rapidly.  Both minerals are often present 

within a single specimen. Both minerals are usually found in massive form.   Both minerals common in 

Arizona, in the porphyry copper deposits mined there. 

Copper metal is extracted by smelting Chalcopyrite: 2CuFeS + 5O2 + 2SiO = 2Cu + 4SO2 + 2FeSiO3.  Although 

very low grade material (as low as 0.15% copper) is mined, much of the value in many mines is found at an 

enriched “supergene” sulfide zone below the water  table, where Chalcopyrite has been altered to dark 

grey colored Chalcocite (Cu2S).  Often found in association is Covellite (CuS), an iridescent indigo blue 

mineral present in lesser amounts.  Below the water table is a “reducing” zone, where the sulfides and 

Native Copper are stable.   Dissolved copper ions carried from the higher oxidized zone downward by 

acidic groundwater alter or deposit sulfide compounds in the reducing zone and enrich that ore.   

Above the water table is the “oxidizing” zone where oxides, sulfates and carbonates are stable, and where 

the familiar colorful secondary copper minerals Azurite, Malachite, Chrysocolla, and Cuprite are found. 

https://commons.wikimedia.org/wiki/File:Peacock_Ore,_NA,_NA,_2013-08-19-15.38.47_ZS_PMax_(9550144642).jpg
https://commons.wikimedia.org/wiki/File:Chalkopyrit-Chalcopyrite-Buntkupfer-Kupferkies1.jpg
https://en.wikipedia.org/wiki/Bornite
https://en.wikipedia.org/wiki/Chalcopyrite
https://en.wikipedia.org/wiki/Copper_mining_in_Arizona
http://www.libertystaruranium.com/wp-content/uploads/2012/03/What-is-a-Porphyry-Copper-Deposit_David-F-Briggs-TucsonCitizen.com-20140111.pdf
http://www.asarco.com/about-us/our-locations/asarco-mineral-discovery-center/making-copper/smelting/
http://www.arizonageologicalsoc.org/resources/Documents/Short%20Papers%20by%20Members/2014/Mining%20and%20You%20-%201-19-2014.pdf
https://en.wikipedia.org/wiki/Chalcocite
https://en.wikipedia.org/wiki/Covellite
http://www.chemguide.co.uk/inorganic/redox/definitions.html
http://www.chemguide.co.uk/inorganic/redox/definitions.html
http://www.chemguide.co.uk/inorganic/redox/definitions.html
https://uwaterloo.ca/wat-on-earth/news/oxidized-zone-minerals
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General Meeting Minutes, February 1oth 

Our program was on inlay technique, by lapidary artist Jeff Fulkerson.   The many specific questions 

from our club’s more skilled members indicated a high level of interest in this excellent presentation. 

Dale Harwood displayed mineral specimens: pyrrhotite, a magnetic mineral, in quartz, from Toby’s 

Quarry, Stockwell, Massachusetts (traces of pyrrhotite in concrete have caused later deterioration of 

buildings in NE USA and Canada); chalcopyrite with kobellite, from the Neelo Teer Quarry, Raleigh, 

North Carolina; stibnite with cervantite (cervantite forms by alteration of stibnite), from Mill City, 

Pershing County, Nevada (this has a hundred year old label showing the locality as Humboldt County -

Pershing county not existence until 1919 - from the Michigan Mining College-changed its name in 1923); 

native arsenic  from the Grizzly Claim, Port Alberni, British Columbia; and “dry bone ore” smithsonite 

from the Schullsburg area, Wisconsin.  

Teresa Taylor showed handcrafted charms in the form of tiny kitchen utensils, earrings, and a ring with 

gem peridot. Peter German brought his handmade sluice box to be used for gold mining.  Chuck Pierce 

showed a cabochon he made of cacoxenite. 

The meeting adjourned after the door prize drawing.  There were 16 members and 4 guests present. 

Reprinted from the March 2017 American and California Federation of Mineralogical Societies newsletters 

Rockhound Soap Box 
by John Martin, AFMS Conservation & Legislation Chair,  afmsclc@antelecom.net 

  I am sure by now you have all heard or read something about the new rule or regulation being proposed by 
the BLM on Fossil Collecting on Public Land managed by the BLM.  The Regulation is further implementation of 
the Paleontological Resources Preservation Act of 2009 (PRPA).  The public comment period ended on 
February 6, 2017. 

  There was a large effort originating in California by the Southern California Paleontological Society, a member 
of CFMS, to draft a letter of concern and submit during the public comment period. The letter was drafted and 
circulated throughout the CFMS and to the other Regional Federations for review.   Several good articles were 
written and circulated during this time period on the subject and the impact of the proposed Regulation by 
several federation members. 

  Some of the contributors of articles were Mike Nelson, Lisbet Thorsen, Andrew Hoekstra and Karol McQueary.  
I would like to thank them for their enormous effort they put forth in the research and documentation required 
to formulate the response letter. Karol and Lisbet did an outstanding job of getting the response letter out to a 
multitude of clubs/societies, professional organizations and all of the regional federations. 

  You were asked to read the information and encouraged to be a signatory on the official letter. That was sent 
to the BLM on February 6, 2017.   If you were one of those signatories on Karol’s letter I want to thank you for 
your participation. By adding your name to the letter you did two things.  First you showed your concern for 
the rule making process and your willingness to make your voice heard on this important issue on the future 
of legal fossil collecting on Public Lands.   Second, by adding your information to the letter, you are now on 
record and if and when there is another comment period, you will be allowed to add more comments to the 
record. 

  So, thank you to all of the people, Clubs, Societies and groups which added your names to the letter. Your 
effort made the BLM at least notice that there are Rockhounds out here and we are concerned a bout our 
Public Lands and the recreational activities they provide. 

  Thank you one and all. 

https://en.wikipedia.org/wiki/Pyrrhotite
http://www.pyriteproblem.com/usa/pyrrhotite-disaster-northeastern-united-states-ccacb-guest-post/
http://www.pyriteproblem.com/usa/pyrrhotite-disaster-northeastern-united-states-ccacb-guest-post/
http://geology.com/minerals/chalcopyrite.shtml
http://www.classicgems.net/gem_kobellite.htm
https://www.mindat.org/loc-10377.html
https://en.wikipedia.org/wiki/Stibnite
https://www.mindat.org/min-936.html
https://www.mindat.org/loc-3912.html
https://www.mindat.org/loc-3912.html
https://www.mindat.org/min-357.html
https://wgnhs.uwex.edu/minerals/smithsonite/
https://www.facebook.com/shullsburgmine/
http://articles.chicagotribune.com/2005-07-31/news/chi-0711sww-lead_lands_1_merry-christmas-mine-miners-accident-in-wisconsin-history
https://www.crystalvaults.com/crystal-encyclopedia/cacoxenite
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SHOWS, FIELD TRIPS, AND EVENTS  

Mar 1 – Program: “Is it Amber or Resin?” Bead Society. 4117 Overland Ave. (Rotunda Room), Culver City. 7 PM 

Mar 4 & 5 – Show:  ARCADIA, Monrovia Rockhounds.  L.A. County Arboretum, 301 North Baldwin Ave. 
  Hours: 9:00 - 4:30 daily (must pay the admission fee for the Arboretum) 

Mar 4 & 5 – Show: VENTURA, Ventura G&MS.  At the Ventura County Fairgrounds, 10 W Harbor Blvd. 
  Hours: Sat 10 - 5; Sun 10 – 4.  http://vgms.org/category/gem-show/ 

Mar 5 – Program: “Dinosaurs on Ice”, SoCal Paleontological Soc. Page Museum (use rear entrance). 1:30 PM  

Mar 11 & 12 – Show:  SAN MARINO, Pasadena Lapidary. San Marino Masonic Center, 3130 Huntington Drive 
  Hours: Sat 10-6, Sun 10-5.  http://www.pasadenalapidarysociety.org/Annual_Show.html 

Mar 10, 11 & 12 – Show: VICTORVILLE, Stoddard Wells Tailgate, Victor Valley G&MC.   
   Hours: Fri & Sat 9-5, Sun 9-4. Contact: Brett Ward, 760-948-1232, bretts88@verizon.net 
   An outdoor, dry-camping venue; restrooms provided. Vendor spaces are free, on a first come basis.  

Mar 11 – Field Trip: Stoddard Wells, for tri-colored marble. Meet at 9 AM. 4-wheel drive is advised. 

Mar 11 – Field Trip: Pine Mtn., fossil sand dollars, SoCal Paleontogical Soc, Jennifer Kerr, jenfossils@aol.com 

Mar 11 – Field Trip: Paradise Rd, Santa Barbara Co., Ventura, Luther Brown, 805-312-8467, ravenwolf2@att.net 

Mar 18 & 19 – Field Trip: Lavic Siding, Pasadena Lapidary, Joe Goetz: 626-260-7239, joenmar1@verizon.net 

Mar 18 – “Rough n’ cut sale”, Fallbrook Gem & Mineral Society, 123 E. Alvarado St., Fallbrook. 11AM-4PM 

Mar 24 – Program: Pearls. Bead Society of Orange Co. At the Bowers Museum, 20th & Main St., Santa Ana.  11 AM 

Mar 30-April 2 – Show: JOSHUA TREE, JT Sportmans Club Annual Show. 6225 Sunburst Ave 
  Hours: 8-6 daily. Contact: Wayne Hamilton, 760-366-2915, jtsportsmans@ymail.com 

April 1 & 2 – Show: TORRANCE, South Bay Lapidary. 3341 Torrance Blvd (in the Ken Miller Recreational Center) 
   Hours: Sat 10-5, Sun 10-4. https://southbaylapidaryandmineralsociety.com/annual-rock-show/ 

 

Wildflower updates:  http://www.desertusa.com/wildflo/wildupdates.html 

   http://theodorepayne.org/education/wildflower-hotline/ 

Download Topographic Maps for Free from the US Geological Survey: https://nationalmap.gov/ustopo/ 

Interactive Table of the Elements: http://elements.wlonk.com/ElementsTable.htm & http://elements.wlonk.com/  

And a mineral-orientated interactive Table of the Elements at Mindat: https://www.mindat.org/elements.php

Commercial Advertising Rates 

 for the Delvings Newsletter 

Business Card Size, 6 months: $10 

Quarter Page, one month: $10 

other rates on request 

delvings@yahoo.com 

 

President – Fred Dexling: mdexling@verizon.net, 562-425-0192 

Vice-President – Nancy Bird: nancyjbird@verizon.net 

Treasurer – Doreen Wong: doreencpa1@gmail.com 

Secretary – Teresa Taylor:  tteresajeepster@yahoo.com 

Editor – Andrew Hoekstra: ajhoekstra@yahoo.com 

Director/CFMS – Guynell Miller:  guynellallen@sbcglobal.net 

Director – Dale Harwood  310-217-0551 

http://www.beadsocietyla.org/meetings.php
http://www.moroks.com/
http://www.arboretum.org/visit/hours-and-admission/
http://vgms.org/
http://vgms.org/category/gem-show/
http://www.socalpaleo.com/
http://www.pasadenalapidarysociety.org/
http://www.pasadenalapidarysociety.org/Annual_Show.html
http://www.vvgmc.org/tailgate.html
http://www.vvgmc.org/tailgate.html
http://www.socalpaleo.com/
http://vgms.org/
http://www.pasadenalapidarysociety.org/
https://www.facebook.com/FallbrookGemandMineralSociety/
https://beadsocietyoc.org/speakers/
https://www.bowers.org/index.php/visit/directions-parking
http://www.jtsportsmansclub.com/gem.html
https://southbaylapidaryandmineralsociety.com/annual-rock-show/
http://www.desertusa.com/wildflo/wildupdates.html
http://theodorepayne.org/education/wildflower-hotline/
https://nationalmap.gov/ustopo/
http://elements.wlonk.com/ElementsTable.htm
http://elements.wlonk.com/
https://www.mindat.org/elements.php
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by John Bennett

Around 2000 years ago, the Persians (today they are 
known as Iranians) named turquoise "pirouzeh" which 
means "victory".  In the mid-17th century, the word 
turquoise was derived from the French word “turques” for 
"Turks" because, when the mineral was first brought to 
Europe, it was brought by traders that passed through 
Turkey.  

Turquoise, as the name implies, is normally a bluish color 
but specimens can range from various shades of blue 
through yellowish-green or even a bleached white. Its blue 
color is due to its copper content. The more copper in the 
turquoise, the darker the blue will be.  Green colored 
turquoise is generally due to either iron impurities or 
dehydration. 

Turquoise, with its hardness of 5 to 6, is a stone that is 
durable enough for use in jewelry, while also being soft 
enough for intricate carving. It has a waxy to sub-vitreous 
luster so a freshly excavated specimen could easily look 
and feel polished. Most turquoise is opaque, but very thin 
slices can be semi-translucent. Turquoise will occasionally 
fluoresce green, yellow, or blue under a long-wave 
ultraviolet light. Short-wave UV light and X-rays have no 
visible effect on it.  Turquoise will leave a bluish-white 
streak so it is best seen on a dark streak plate. Turquoise 
samples might also contain tiny flecks of pyrite or dark 
veins of limonite. There are even reports of turquoise 
stalactites.  Turquoise will sometimes change color as a 
reaction to direct sunlight (or even ultra-violet lights), or as 
a reaction with cologne and natural skin oil combinations. 
Although it could take quite a while for the stone to 
whiten noticeably, taking proper care of your turquoise 
jewelry will extend the life of its color.  

 

Waxed Turquoise Nodule 

 

Turquoise Nodule with Copper

Turquoise has been used as an ornamental stone for many thousands of years. It was one of the first gems to 
actually be mined. China has been producing turquoise for over 3,000 years.  The explorer Marco Polo noted 
having found turquoise in what is now Sichuan. Iran has been a major supplier of turquoise for at least 2,000 
years.  Vibrant blue turquoise was used on the domes of Persian palaces because it represented heaven on 
earth. The finest turquoise in the world came from Persia. You will still occasionally hear mineral dealers refer 
to their better pieces of turquoise as "Persian Turquoise". The majority of the world's quality turquoise comes 
from the United States now.  
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Several mines that still produce turquoise are in the state of Arizona, the Kingman Mine being the best known. 
Modern day miners are finding pre-Colombian Native American mining tools in mines in California.  Although 
most of the commercial mining of turquoise in New Mexico in the 1920’s, there is still a lot of turquoise to be 
found:  Nevada became the major producer of turquoise in the 1930’s and are still producing some of the 
finest quality turquoise.  

The cost to buy turquoise has recently gone down. This is mainly due to the relative ease of creating imitation 
turquoise.  The Ancient Egyptians were probably the first to make fake turquoise.  They had glazed 
earthenware items that they passed off as turquoise.  Today you are more likely to encounter dyed howlite or 
magnesite.  Reconstituted or block turquoise, where small bits of turquoise are mixed with chemical bonding 
agents and pressed into blocks, is also very common. 

Turquoise in History  

 
Burial Mask of King Tutankhamen 

 
Reconstituted Turquoise Cabochon 

 
 

Turquoise has been prized for thousands of years for its use as 
a holy stone and a stone of fortune and luck. In Egypt, French 
archaeologists discovered funerary items with turquoise inlays 
that have been dated to over 5000 years old.  The French 
excavated Egypt from the mid-19th century through the early 
20th century. These excavations included King Tutankhamen’s 
tomb where they found the Pharaoh's burial mask its 
multitudinous turquoise inlays.  

The Persians have used turquoise as decoration many 
thousands of years. From a small stone in a ring to the inlayed 
walls of a mosque, the Persians used turquoise of the finest 
quality, worked by the most skilled craftsmen. The term, 
“Persian Turquoise” is still used to refer to the most prized 
specimens.  The Persian style of working turquoise was 
eventually introduced to India. The Indians added turquoise to 
their high gold content jewelry.  They even used it in the 
construction of the Taj Mahal.  

Turquoise has long been sacred to the Zuni and Pueblo tribes 
of the Southwestern United States.  The Zuni believed that 
turquoise would protect them from demons. The early Aztec 
and Maya considered turquoise to be an important stone. 

The Aztecs used inlaid turquoise, coral, gold, jet, malachite, 
quartz, and shells in mosaic items such as knives, masks, and 
shields. The Apaches believed that if a man went to the end of 
the rainbow, he could find a bit of turquoise that he could affix 
to his bow. If an arrow were fired from a bow adorned this way 
would streak from the bow straight to its mark. 

Navajo Shamans would throw turquoise into a river while 
praying to the rain god in order to bring the seasonal rains. In 
the middle of the 19th century, the American West saw a rise 
in the popularity of turquoise jewelry. American cowboys had 
to have their silver buckle with inset turquoise stone. 
Turquoise became a popular item of trade. 
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Mystical Properties of Turquoise
Many cultures have identified turquoise as a stone of protection. It is especially good for those involved in law 
enforcement.  When you are travelling, turquoise will protect you and your possessions from thieves and 
attacks. It helps to prevent accidents, especially falls.   Turquoise has been recognized as having the power to 
protect horse riders from injury due to falls.  Turquoise was worn as amulets by Turkish soldiers for protection 
against falls of any kind.  

Turquoise can be worn as a talisman for luck. It also aids in creativity.  Turquoise uses the energy of stillness, 
quiet strength, and purification. It is said to embody your unrealized potential.  It brings hope, discovery, and 
balance.  

Having a piece of turquoise in your pocket is supposed to be good for exhaustion, depression, and panic 
attacks. It also helps to stabilize mood swings.  Turquoise will also enhance your immune system. It aids 
digestion and helps to prevent viral infections. It reduces swelling and alleviates impurities in your circulatory 
system.  Turquoise can help relieve gout and rheumatism.  Turquoise helps with problems of the brain, ears, 
eyes, and throat.  It is especially helpful for cataracts and migraine headaches.  Turquoise is also useful in 
healing lung disorders and reducing the effects of allergies.  

Turquoise dispels negative energy. It heals and cleanses your energy centers and physical body. Turquoise is a 
stone of “earth-grounding” and prevents you from losing contact with your conscious mind during meditation. 
It boosts your strength and protects you during astral travel.

 

 

Rough Turquoise Slab (Bisbee, AZ) 

 

From Gritty Greetings ,  v56, #11,  

Nov. 2015, the newsletter of  

The Waco Gem and Mineral Club  

 

 

Brad’s Bench Tips  

TRANSPARENT CAB 

When bezel setting a transparent cabochon in silver, I usually cut out the back of the bezel to allow background 

light to show off the colors and patterns in the stone. If this is not possible or appropriate, I worry that the silver 

bezel will tarnish under the stone and will ruin its brilliance. What to do? 

 

My solution is one extra step before setting the stone. I place a piece of thin silver Mylar plastic under the stone 

to act as a mirror that will never tarnish.   Mylar is readily available in craft and gift wrap stores, or in a pinch 

from a party balloon supplier.  You may even want to experiment with using colored or patterned Mylar (i.e. 

diffraction pattern) under some stones. 

See all Brad's jewelry books at 

Amazon.com/author/bradfordsmith 

https://www.amazon.com/Bradford-M.-Smith/e/B009LYAE0C
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From ROCK-N-ROSE, v.41 #11, November 2015, the newsletter of the East Texas Gem & Mineral Society  

SHADOW AND IRIS AGATES  

BY TERRY ROBERTS  

When I read "The Beauty of Banded Agates" by Michael R. Carlson several years ago,  I was awed by the 

beauty of these agates. Most rockhounds are familiar with the outstanding patterns and colors exhibited by 

Laguna, Brazilian, Dryhead, Fairburn, Condor, Queensland and other banded agates shown in the book.  

However, the author showed two types of agates that I was determined to find. These are the Shadow and Iris 

agates. Mr. Carlson provides an excellent description of each phenomenon in his book.

Shadow Agates display a shimmering optical effect caused by a 

phenomenon known as parallax.  The shadow is caused by 

regularly spaced bands that are alternately clear and opaque. The 

opaque band is usually white in low quality agates, but can be 

bright colors in high quality agates. As light enters the agate at an 

angle to the surface of the bands, the opaque band will cast a 

shadow in the clear band since light is not reflected out of it. By 

moving the stone back and forth, the shadow will move across 

the bands. This can be seen in the photo where the shadow moves 

along the upper left side of the cabochon.  A word of caution: 

This is not "chatoyance" which is an optical effect caused by the 

reflection of light from some fibrous material as seen in Tigereye.  

The Iris effect is often, but not always, found in low quality agate 

that a collector may be tempted to discard. I finally found a good 

example of this phenomenon in an ordinary Brazilian agate slab 

that had no noteworthy patterns and very little color. This can be 

seen in the photos which show the Brazilian agate in reflected 

light and again in transmitted light from an incandescent bulb 

(the cab has pieces of lint on the surface from the polishing cloth 

that appear to be scratches).  

This phenomenon is produced when light passes through a clear 

agate with extremely fine bands (up to 10,000 bands per inch). 

The bands act as a diffraction grating where the edges of the 

bands have alternately high and low refractive indices which 

cause the light to break into spectral colors. Since not all agates 

have evenly spaced bands and refractive indices suitable for 

separating colors in white light, the iris effect varies in quality 

and the number of colors that will be displayed.  

In order to get the best colors from this cabochon, I had to grind 

it down to a thickness of about 2.5 mm in the center of the dome 

and 1.5 mm at the edge. If the agate cab had been any thicker, the 

colors would not have been noticeable.  So, if you find a clear 

agate slab that appears to have wavy shadows that are caused by 

microscopic bands, you might try to grind it to a very thin slab. 

You may be rewarded with a beautiful Iris Agate. 
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Regular Meeting of the 
Delvers Gem and Mineral Society 

March 10th, @ 7:00 PM 
 at the Holy Redeemer Church, 

 14515 Blaine Ave., Bellflower, CA 

PROGRAM: Dr. Joan Licari  
“A Dinosaur’s Garden”    

Visitors are always welcome!  

Board Meeting (all members invited) 6:30 PM 

 

 

 

 
 
 

The Delvers is a 501(c)(3) non-profit organization 
promoting education in the earth sciences, including the 
study of minerals, gems and fossils and the lapidary arts. 
Founded in 1948, the club was incorporated in 1954 in 
the City of Downey, CA.  Visitors are always welcome at 
our monthly meetings. The Delvers support a scholarship 
for geology students at Cerritos College. 
             https://delversgemclub.wordpress.com/ 

And we also can be found at Facebook 

The  Delvings newsletter  is published monthly.  
Submissions and suggestions are welcome. Articles and 
photographs not otherwise credited are the responsibility 
of the editor.  Permission to reproduce original material 
published herein will generally be granted, provided that 
the editor is notified and confirms the author's consent, 
and the sense or meaning of the material is not altered. 

Delvings Editor, Andrew Hoekstra: delvings@yahoo.com 

https://delversgemclub.wordpress.com/
https://www.facebook.com/Delvers-Gem-Mineral-Society-916049781796766/

