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Welcome

Welcome to the 28th annual Arizona Mineral Symposium.  We are very pleased to be here 
in the new UArizona Alfie Norville Gem and Mineral Museum.  I want to thank our hosts, 
Eric Fritz and Susan Leib, along with Florina Lopez of Pima County for helping make this 
happen. You are participating in the first mineral related conference in this new museum 
and this auditorium.  So, please enjoy everything today and plan on bringing your friends 
and families back to the museum in the future.

You will be able to walk through the museum and enjoy all of the rooms and exhibits at 
our lunch break.  There are three main themed rooms, starting with Mineral Evolution and 
then the Arizona Hall, which also features a significant display of Mexican minerals, and 
after viewing the fluorescent mineral displays you will enter the Gem Hall and Vault.  All of 
these represent thousands of hours of work by staff and volunteers to make the exhibits 
happen.  The official grand opening of the museum will occur in late January or early 
February in conjunction with the Tucson Show.  So, keep watching the museum website for 
information regarding this event.

We have a great set of speakers for you today.  We will learn about the science of 
fluorescence along with new laser technology.  We will hear about the discovery of the 
world’s largest silver nuggets and its smaller cousins, all three of which are on display in 
the museum.  In addition, Rich and Doug Graeme are premiering their two new volumes, 
along with their father Richard Graeme III, on the geology and mineralogy of Bisbee.  They 
have offered to share the proceeds of these book sales with the two UArizona mineral 
museums and the Flagg Mineral Foundation.  So, please get your copy today and in the 
future order them through the Foundation website.

If you are not already a member, please consider joining the Flagg Mineral Foundation 
(www.flaggmineralfoundation.org).  We are dedicated to educating the general public about 
the importance of the earth sciences by supporting museums including UArizonazzz Alfie 
Norville Gem and Mineral Museum (UArizona Tucson), the UArizona Mining, Mineral, and 
Natural Resource Education Museum (UArizona Phoenix) and contributing to the upcoming 
Mineralogy of Arizona, 4th Edition.

Finally, I want to thank everyone for following the Pima County and University of Arizona 
COVID mask and hand sanitizing protocols.  This is for everyone’s protection.

Les Presmyk, Chairman
Flagg Mineral Foundation



The Significance of Donations
Anna M Domitrovic
Arizona-Sonora Desert Museum
Tucson, Arizona

Non-profit institutions like the Desert Museum 
rely on the generosity of donors to help 
maintain the Permanent Mineral Collection 
(PMC). Whether it be in-kind or monetary, any 
donation benefits the mission of the Earth 
Sciences Center to preserve and interpret the 
geology, mineralogy and paleontology of the 
Sonoran Desert Region (SDR) of the state of 
Arizona, the Baja Peninsula and the state of 
Sonora, Mexico.

The PMC got its start in the early 1970’s with a substantial donation from J. Rukin Jelks. 
Many pieces remain in the ESC to form the “core” mineral collection. Those early donations 
were not as well documented as they are currently. When work began on Phase II, the exhibit 
halls, the history, or provenance, of mineral acquisitions was recorded in detail. Original hard 
copy files are maintained and additional acquisition details were added with the introduction 
of a computer-based catalog in 1992.

Since Jelks’s donation, the PMC has grown to world-wide recognition. Donations from the 
collections of George and Richard Bideaux, Arizona mineralogist William Phipps Blake, 
Arizona’s first governor, George W. B. Hunt and John Sinkankas have added to that recognition. 
Donations acquired in the late 20th and early 21st centuries bring the Museum’s catalogued 
PMC specimens to more than 17,000 in number. Not all acquisitions are donated. A 
restricted account allows the ESC to make small purchases. The ESC also maintains a 
limited group of duplicates within the PMC for possible trade transactions. These other 
options are extremely limited, thus donations are always encouraged.

The PMC’s micromount collection has benefitted the most from donations. Four substantial 
collections were incorporated into the PMC over the decades. Through the efforts of Art 
Roe, the Museum acquired the collection of Marvin Deshler (4163 mms) in the 1981. 
Additional donated micromount collections followed – Edna Andregg (2112 mms) in 1982; 
Jean Rogers (251 mms) in 1992 and Gene Reynolds (399 mms) in 2003. Other micromount 
donations were courtesy of Robert Coffin, George Stevens and Willard Wulff, to name a 

Cerussite #9797
Bisbee thru Bideaux - J. Scovil photo



few. The PMC’s micromount collection 
serves as a valuable research tool. So, 
no donation is too small and all are 
significant additions to the Museum’s 
Permanent Mineral Collection.

All donations, whether they be mineral, 
fossil, rock or equipment, are accessed 
into the PMC. Each donation is first 
considered for the PMC’s catalog. 
What cannot fill a gap in the PMC is 
deaccessed. Deaccessed material is 
considered for resale at the Museum’s annual Mineral Madness sale in January. These 
proceeds go directly back to the Museum. Deaccessions are also considered and set aside 
for Museum education programs. Field collectors are very generous with donations. These 
donations are generally crushed and incorporated in the ESC’s Mine Dump collecting site, 
the only place on the Museum grounds were guests are encouraged to collect and take a 
sample or two home with them.

In these uncertain times, donating money can be a strain on anyone’s budget. The Museum is 
eternally grateful for any monetary donations designated for the PMC. Because these types 
of donations can be infrequent and limited in their amounts, in-kind donations of minerals, 
rocks, fossils and equipment are accepted with our sincere thanks and are acknowledged 
in writing.

Museums are either non-profit or not-for-profit. Often times, the terms are interchangeable. 
Consider this, all apples are fruit but not all fruit is an apple. A non-profit can also be a 
not-for-profit but not all not-for-profits are non-profits. Each museum or organization should 
consider its mission and goals before they call themselves non- or not-for-profit. The nature 
and status of donations can be confusing, but we can turn to the IRS and Form 8283, a 
copy of the same is included with this abstract. The IRS website www.irs.gov/Form8283 is 
the best source of information.

Wulfenite & Mimetite #9  
San Francisco Mine, Sonora thru Jelks - K. Don photo



Form  8283 
(Rev. December 2020)

Noncash Charitable Contributions

Department of the Treasury  
Internal Revenue Service 

▶ Attach one or more Forms 8283 to your tax return if you claimed a total deduction  
of over $500 for all contributed property.

▶ Go to www.irs.gov/Form8283 for instructions and the latest information.

OMB No. 1545-0074

Attachment   
Sequence No. 155

Name(s) shown on your income tax return Identifying number 

Note: Figure the amount of your contribution deduction before completing this form. See your tax return instructions. 

Section A.  Donated Property of $5,000 or Less and Publicly Traded Securities—List in this section only an item 
(or a group of similar items) for which you claimed a deduction of $5,000 or less. Also list publicly traded 
securities and certain other property even if the deduction is more than $5,000. See instructions. 

Part I Information on Donated Property—If you need more space, attach a statement. 

1 (a) Name and address of the 
donee organization

(b) If donated property is a vehicle (see instructions), 
check the box. Also enter the vehicle identification 

number (unless Form 1098-C is attached).

(c) Description and condition of donated property 
(For a vehicle, enter the year, make, model, and 

mileage. For securities and other property, 
see instructions.) 

A 

B 

C 

D 

E 

Note: If the amount you claimed as a deduction for an item is $500 or less, you do not have to complete columns (e), (f), and (g). 

(d) Date of the  
contribution 

(e) Date acquired   
by donor (mo., yr.) 

(f) How acquired   
by donor 

(g) Donor’s cost   
or adjusted basis   

(h) Fair market value   
(see instructions)   

(i) Method used to determine   
the fair market value 

A 
B 
C 
D
E

Section B.  Donated Property Over $5,000 (Except Publicly Traded Securities, Vehicles, Intellectual Property or 
Inventory Reportable in Section A)—Complete this section for one item (or a group of similar items) for 
which you claimed a deduction of more than $5,000 per item or group (except contributions reportable in 
Section A). Provide a separate form for each item donated unless it is part of a group of similar items. A 
qualified appraisal is generally required for items reportable in Section B. See instructions.

Part I Information on Donated Property
2 Check the box that describes the type of property donated.

a Art* (contribution of $20,000 or more) 
b Qualified Conservation Contribution 
c Equipment 
d Art* (contribution of less than $20,000) 

e Other Real Estate 
f Securities
g Collectibles** 
h Intellectual Property 

i Vehicles
j Clothing and household items
k Other 

* Art includes paintings, sculptures, watercolors, prints, drawings, ceramics, antiques, decorative arts, textiles, carpets, silver, rare manuscripts, 
historical memorabilia, and other similar objects. 
** Collectibles include coins, stamps, books, gems, jewelry, sports memorabilia, dolls, etc., but not art as defined above. 

Note: In certain cases, you must attach a qualified appraisal of the property. See instructions. 

3 (a) Description of donated property (if you need   
more space, attach a separate statement) 

(b) If any tangible personal property or real property was donated, give a brief 
summary of the overall physical condition of the property at the time of the gift.

(c) Appraised fair   
market value   

A 
B 
C 

(d) Date acquired  
by donor 
(mo., yr.) 

(e) How acquired by donor (f) Donor’s cost or 
adjusted basis 

(g) For bargain sales, 
enter amount 

received and attach 
a separate statement.

(h) Amount claimed 
as a deduction 

(see instructions)

(i) Date of 
contribution 

(see instructions)

A
B
C

For Paperwork Reduction Act Notice, see separate instructions. Cat. No. 62299J Form 8283 (Rev. 12-2020)



Form 8283 (Rev. 12-2020) Page 2 
Name(s) shown on your income tax return Identifying number 

Part II Partial Interests and Restricted Use Property (Other Than Qualified Conservation Contributions)—
Complete lines 4a through 4e if you gave less than an entire interest in a property listed in Section B, Part I. 
Complete lines 5a through 5c if conditions were placed on a contribution listed in Section B, Part I; also 
attach the required statement. See instructions. 

4a Enter the letter from Section B, Part I that identifies the property for which you gave less than an entire interest ▶

If Section B, Part II applies to more than one property, attach a separate statement. 
b Total amount claimed as a deduction for the property listed in Section B, Part I: (1) For this tax year . . ▶

(2) For any prior tax years ▶

c Name and address of each organization to which any such contribution was made in a prior year (complete only if different  
from the donee organization above): 
Name of charitable organization (donee) 

Address (number, street, and room or suite no.) City or town, state, and ZIP code 

d For tangible property, enter the place where the property is located or kept ▶

e Name of any person, other than the donee organization, having actual possession of the property ▶

Yes No 
5a Is there a restriction, either temporary or permanent, on the donee’s right to use or dispose of the donated property?
b 
 
 

Did you give to anyone (other than the donee organization or another organization participating with the donee 
organization in cooperative fundraising) the right to the income from the donated property or to the possession of 
the property, including the right to vote donated securities, to acquire the property by purchase or otherwise, or to 
designate the person having such income, possession, or right to acquire? . . . . . . . . . . . . .

c Is there a restriction limiting the donated property for a particular use? . . . . . . . . . . . . . .
Part III Taxpayer (Donor) Statement—List each item included in Section B, Part I above that the appraisal identifies 

as having a value of $500 or less. See instructions. 
I declare that the following item(s) included in Section B, Part I above has to the best of my knowledge and belief an appraised value 
of not more than $500 (per item). Enter identifying letter from Section B, Part I and describe the specific item. See instructions. 
▶
Signature of 
taxpayer (donor) ▶ Date ▶

Part IV Declaration of Appraiser 
I declare that I am not the donor, the donee, a party to the transaction in which the donor acquired the property, employed by, or related to any of the foregoing persons, or 
married to any person who is related to any of the foregoing persons. And, if regularly used by the donor, donee, or party to the transaction, I performed the majority of my 
appraisals during my tax year for other persons.

Also, I declare that I perform appraisals on a regular basis; and that because of my qualifications as described in the appraisal, I am qualified to make appraisals of the type 
of property being valued. I certify that the appraisal fees were not based on a percentage of the appraised property value. Furthermore, I understand that a false or 
fraudulent overstatement of the property value as described in the qualified appraisal or this Form 8283 may subject me to the penalty under section 6701(a) (aiding and 
abetting the understatement of tax liability). I understand that my appraisal will be used in connection with a return or claim for refund. I also understand that, if there is a 
substantial or gross valuation misstatement of the value of the property claimed on the return or claim for refund that is based on my appraisal, I may be subject to a penalty 
under section 6695A of the Internal Revenue Code, as well as other applicable penalties. I affirm that I have not been at any time in the three-year period ending on the date 
of the appraisal barred from presenting evidence or testimony before the Department of the Treasury or the Internal Revenue Service pursuant to 31 U.S.C. 330(c).

Sign  
Here 

Appraiser signature ▶ Date ▶

Appraiser name ▶ Title ▶

Business address (including room or suite no.) Identifying number 

City or town, state, and ZIP code 

Part V Donee Acknowledgment
This charitable organization acknowledges that it is a qualified organization under section 170(c) and that it received the donated property 
as described in Section B, Part I, above on the following date ▶
Furthermore, this organization affirms that in the event it sells, exchanges, or otherwise disposes of the property described in Section 
B, Part I (or any portion thereof) within 3 years after the date of receipt, it will file  Form 8282, Donee Information Return, with the IRS 
and give the donor a copy of that form. This acknowledgment does not represent agreement with the claimed fair market value. 
Does the organization intend to use the property for an unrelated use? . . . . . . . . . . . . . .  ▶ Yes No
Name of charitable organization (donee) Employer identification number 

Address (number, street, and room or suite no.) City or town, state, and ZIP code 

Authorized signature Title Date 

Form 8283 (Rev. 12-2020)



BAGDAD REVISITED
Barbara L. Muntyan
James McGlasson

When writing about an operating mine, there is no “final word”: drilling and blasting 
continue to produce ore, the open pit gets deeper and perhaps wider, and sometimes 
previously unreported minerals are discovered. This has been the case with Freeport 
McMoRan’s copper mine in west central Arizona in the historic mining town of Bagdad in 
Yavapai County.

My (Muntyan) history of the Bagdad mine and the minerals found there was published in 
2015 in Volume 46 of The Mineralogical Record. The research was undertaken between 
2010 and 2012, including various interviews, multiple visits to the mine, and access 
to both published and unpublished reports on the mine’s development. In the ensuing 
decade, as mining activity has continued at Bagdad, there have been several major 
changes to pit operations, as well as a number of new mineral specimens encountered at 
depth in sulfide vugs (Bob Jenkins, personal communication May, 2021).  

When the decision was made to remove Giroux Point, it was Freeport’s desire to eliminate 
all the high wall failures. What the company found as the tons of rock were removed, was 
the presence of a large diatreme below Giroux Point.  A diatreme forms when hot magma 
slowly forces its way toward the surface, encounters water, and forms a plug of highly 
fractured and altered rock.  As the hot magmatic rock intrudes the older host rock, heating 
and melting occurs and new minerals form in vugs in the breccia along the interface with 
older rocks.

The Pit Geologist at this time was the late Erich Laskowski who worked at Bagdad for 
twelve years from (2008 to 2020).  He was a lifelong field collector; as luck had it, his job 
at Bagdad was to map each blast in the pit and document the results.  He also carefully 
collected the contents of many of the vugs exposed from May 2010 to November 2011 for 
himself.  The results are noteworthy.   Laskowski died in August, 2020. During the Tucson 
mineral show activities in April, 2021, his mineral collection was sold off by appointment 
to local mineral collectors. Among mineral flats from many locations, some twenty flats 
of Bagdad material were available. Some of the flats contained micromount material 
(chalcotricite and libethenite, among other species).  But there was also a suite of larger, 
well-crystallized mineral specimens from the diatreme interface; these were carefully 
preserved by Laskowski and labelled by bench elevation, blast number and date, and other 
information.  Erich sometimes traded specimens with other collectors, but there seems to 



be no record of those trades. It is reasonable, however, to assume that the Bagdad flats 
I was able to acquire at the sale represent the best specimens that Laskowski kept for 
himself from each find.   
                                                                                                                                                                                                                                        
MINERALS
A partial listing of new mineral species found in vugs around the diatreme and as new 
benches were lowered follows. These have been verified by Ramam at the University of 
Arizona, Jim McGlasson operator.

ANATASE/BROOKITE/RUTILE.  TiO2. 

ATACAMITE.  Cu2Cl(OH)3

BROCHANTITE .  Cu(SO4)(OH)

CALCITE.  (CaCO3).  

CHALCOPYRITE.  (CaFeS2 )

CHALCOSITE. Cu2S

CHALCOTRICHITE .   

CHRYSOCOLLA.  (Cu,Al)2H2Si2O5OH)4.nH20

CONNELLITE.  Cu19Cl4(SO4)(OH)323H2O

COPPER (Native).  

DOLOMITE  CaMg(CO3)2 

FLUORAPATITE Ca5(PO4)3F9. 

GALENA  PbS

GAHNITE…ZnAl2O4

LAUMONTITE  Ca(Si4,Al2)O12.4H2O

LIBETHENITE  Cu2(PO4)(OH).

MALACHITE  Cu2(CO3)(OH)2



MOLYBDENITE   MoS2

PYRITE.  FeS2

QUARTZ.     SiO2)  .

SIDERITE    Fe2+CO3

SPHALERITE.  FeS

There is a suite of rare earth minerals currently being analyzed by RAMAN, and more 
information will be presented at the Symposium. In addition, a large N/NW breccia 
structure, not related to the diatreme, contains apatite and a number of unusual species, 
and it is also under analysis.

CONCLUSION
The Bagdad mine has never had the reputation for fine mineral specimens comparable to 
those from Bisbee, Morenci or Ajo.  Yet Bagdad has produced its share of appealing finds.  
During the last decade a variety of new specimens were collected as miners removed the 
large diatreme located at the base of Giroux Point. Virtually all of the specimens found 
earlier came from the oxide zone high in the pit.  These new finds all came from lower in 
the pit, in the sulfide mineralization.

As active mining continues, there is also the possibility of additional finds.  A major 
pushback of the Bagdad pit margins is under consideration by Freeport MacMoRan (2021) 
because of the recent surge in copper prices. Thus, collectors may hope that there will be 
more specimens to come as pit expansion occurs. Only time will tell.



Chrysocolla  -  Bagdad, Eureka Mining District, Yavapai Co., Arizona  -  6cm. 3050-N Bench.
Barbara Muntyan Collection  -  Photo: Jeff Scovil

Quartz with Pyrite, Chalcopyrite  -  Bagdad, Eureka Mining District, Yavapai Co., Arizona  -  9.5 cm.  3000-N Bench
Dave & Barbara Korsendorfer Collection  -  Photo: Jeff Scovil



Fluorapatite  -  Bagdad, Eureka Mining District, Yavapai Co., Arizona  -  5cm.  2800-Level
Barbara Muntyan Collection  -  Photo: Jeff Scovil

Calcite, Quartz  -  Bagdad, Eureka Mining District, Yavapai Co., Arizona  -  8cm.  2900-Bench.
Barbara Muntyan Collection  -  Photo: Jeff Scovil



Fluorescence in Petrified Wood -
Who Knew?
Mike Fleeman

Uranium bearing sandstone deposits resulted when uranium in groundwater 

precipitated in reducing environments caused by degradation of ancient wood and 

organic debris. However, the mineralogy of uranium in fossil wood has received 

relatively little study. Microscopic observations of petrified wood from uranium mines 

in Arizona, New Mexico and Utah have demonstrated that uranium in fossil wood 

primarily involves the oxide mineral uraninite or the silicate mineral coffinite, often 

in association with metal sulfides such as chalcopyrite. These findings are linked to 

primary ore zones that are located below the water table, where oxidation is inhibited. 

Analysis utilizing scanning electron microscopy and X-ray fluorescence reveal that 

fossil wood from oxidized ore zones may contain a diverse variety of uranium minerals, 

including carnotite, tyuyamunite, and zippeite, as well as various vanadate and sulfate 

minerals. Uranium-bearing common opalized wood from Nevada contain no identifiable 

uranium minerals. Instead, the element is dispersed in trace amounts within the 

opal.  (information from George E. Mustoe- Geosciences, Geology Department Western 

Washington University. )

Petrified wood, Spruce
Jarbidge Rhyolite Formation, Hubbard basin, Elko County, Nevada.

Early Miocene- 16.1 mya. - 12” across
An unusual Hubbard basin slab with Barite pseudomorphs.



Bio: 

I’ve been an avid collector from the age of six and started 

attending mineral shows as a young boy with my father. 

My relationship with my dad flourished as our mutual 

interests in minerals and the natural world grew. Over 

the years my original focus on mineralogy expanded to 

include paleontology and archeology as well. I also took 

part in archeological digs and discoveries, developing a 

desire to make such knowledge more easily accessible 

to the general public. I knew that I wanted to be part of 

the academic world, and eventually earned a Bachelor 

of Science degree in Biology from the University of 

Michigan. Through the years I have continued to enlarge 

my personal collections, which now number over 10,000 specimens. They cover a 

wide variety of natural history and archeological categories from various time periods, 

including fossils, minerals, meteorites, Roman Byzantine weapons and tools, and 

many primitive and prehistoric human tools and weapons. In 2007, I created the 

LGF Foundation, a non-profit organization dedicated to the establishment of the LGF 

Museum of Natural History. My dream has always been to open a public museum 

focusing on education and research, to help expose people of all ages to our past, 

and the natural elements that surround us, perpetuating the legacy taught to me by my 

father, Larry Gene Fleeman. 



Newly released Mineralogy of Bisbee, Arizona
Presented by Rich and Doug Graeme

This work in three volumes is the first and only comprehensive study of the mineralogy of 
Bisbee. The volumes are:

The Mineralogy of Bisbee, Arizona
      I: Geology and mineralogy 

  The Mineralogy of Bisbee 
II: Detailed Mineralogy

The Mineralogy of Bisbee, Arizona
III: A history of Bisbee as related 
to its discovery, mineral collecting 
and mineralogical studies. (in progress)

The many hundreds of carbonate replacement 
deposits, along with the porphyry hosted copper 
deposit of the Sacramento Stock Complex at Bisbee, 
Arizona, were mined for almost a century and were, 
by any standard, world-class. In all, nearly 8 billion 
pounds of copper, 355 million pounds of zinc, 
324 million pounds of lead, 11 million pounds of 
manganese, 100 million ounces of silver, and 2.7 
million ounces of gold were produced by Bisbee’s 
mines (Graeme, 1981). Yet, despite the immense 
wealth that came from these metals, it was the 
spectacular minerals that made Bisbee famous long 
before the extent or richness of the ore deposits were 
ever realized. Even now, these 45 plus years after the 
last mining stopped, it is the legacy of Bisbee’s minerals that ensures its continued fame.

These unique deposits have been the source of a large number of beautiful specimens 
and have also produced a surprisingly large number of mineral species. As of this writing 
(July 2021), more than 337 distinct mineral species have been recognized as coming from 
Bisbee. Clearly, more are yet to be discovered in the massive number of specimens that 
were saved during mining and are preserved in public and private collections today.  



Over the years, numerous studies of Bisbee’s ores 
were made, yet no definitive study has ever been 
undertaken of the minerals and their depositional 
environment.  The complexity of the many scattered 
sulfide, carbonate-hosted replacement deposits, 
their complex mineralogy, and the various supergene 
episodes; precluded such a study without a 
commitment of decades of work and substantial 
resources for determinations and countless lab tests 
as well as in travel to see collections, locate and 
review the pertinent literature, and much more.  An 
unparalleled resource, represented a 7,000 plus 
Bisbee specimen library, which is mainly self-collected, 
yielded so much information about the context of the 

minerals as well as the ability to review the interpretive information from an expansive 
library of books, reports, and maps.  



Arizona Fluorescents: a Forty Year Adventure
Mardy Zimmermann and Dick Zimmermann

Our experience as mineral collectors began with an evening minerology class at 
Scottsdale Community college.  We took the class for fun, not as part of a degree 
program, and found it fascinating.  Our very first field trip was a class field trip to the 
mercury mining district north of Mt. Ord.  There, and old prospector who lived there 
showed us how some minerals glowed under an old ultra violet (UV) mineral lamp. Seeing 
the beautiful fluorescence produced by some rocks and minerals, Mardy was hooked.

Many club field trips over several following decades produced many interesting finds in 
Arizona, New Mexico, Utah, Nevada, Colorado, Idaho and California.  Someone gave Mardy 
an old, portable, UV lamp that used large, obsolete batteries. We managed to special 
order a few that were left, and began collecting florescent rocks. As others searched for 
crystals, fossils, agates, and naturally beautiful mineral specimens, Mardy searched for 
fluorescent rocks and minerals.  Usually, they were unremarkable or even quite ugly in 
daylight.  However, under UV light in the dark, they produced a brilliant rainbow of colors.

In Tucson, we had the opportunity to make the acquaintance of very serious fluorescent 
mineral collectors. They included Tom Warren, an engineer who developed the first 
portable UV lights for use by miners and prospectors, and became an avid fluorescent 
mineral collector. He began his collection, as did many others, with the brilliant specimens 
from the Sterling Hills zinc mine in Franklin, NJ.  Prior to becoming a collector, Tom 
designed and manufactured UV lights for the Sterling Hills mine. They enabled miners to 

Scheelite in Quartz 44 - SINGLE XL UVC
Johnson City, Arizona
Photo: Stan Celestian

Scheelite in Quartz 44 - SINGLE XL
Johnson City, Arizona
Photo: Stan Celestian



separate rock that contained zinc from rock that did not. Later, many of Tom’s lamps were 
used to prospect nationwide for scheelite, a tungsten ore.

Manny Robbins, a Hall of Fame member of the Fluorescent Mineral Society, was so 
fascinated with fluorescent minerals that he wrote two books on the subject. His first, 
The Collector’s Book of Fluorescent Minerals (1983) was the first illustrated book on 
fluorescent minerals.  Offered for $45 when published, it now brings $300 when one can 
be found.

We had the opportunity to collect Arizona fluorescents with Manny and others each year 
when they came to the Tucson show, and Manny often claimed that the fluorescents of AZ 
rivaled those of NJ. He encouraged prospecting for Arizona fluorescents. We also met Don 
Newsom, a retired electrical engineer who manufactured UV lights for mineral collectors. 
He also manufactured a collecting bag that he and Mardy designed that permitted 
identifying fluorescent minerals in daylight. The bag enclosed the viewers head and torso, 
the lamp, and the specimens.

Beginning with Manny 
Robbins books, we learned 
why some rocks and minerals 
fluoresce and others do not. 
It depends upon the position 
and energy level of the 
electrons within the atoms.  
As explained by the branch 
of physics called Quantum 
Mechanics, electrons can 
neither absorb nor release 
arbitrary amounts of energy.  
They can only absorb or 
release discreet amounts of 
energy dictated by Quantum 
levels.  When the fluorescing 
specimen is exposed to UV 
light, the electrons absorb 
energy.  When they release 
the energy, the color of the 
light the observer sees is dependent upon the amount of energy being released. Red 
indicates a small amount of energy release, and violet indicates a high level of energy. 
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The invisible UV light has a shorter wavelength (higher energy) than any visible light, so 
UV light can cause atoms to release any color of visible light.

Fundamentally, there are three types of fluorescent minerals: intrinsic, impure, 
and defective.  Pure, intrinsic minerals will fluoresce because the normal electron 
arrangement is somewhat unstable and electrons can rather easily move from one 
energy level to another.  Non intrinsic minerals have normal electron arrangements that 
are very stable. They will not fluoresce unless there is an impurity or defect. Fluorescent 
mineral collectors call impurities that enable fluorescence activators (no one wants and 
impure collection). Defects causing fluorescence occur in crystalline minerals. There 
are three types of fluorescent causing defects:  an atom in the wrong position (Frenkel 
defect), a missing atom (Shottky defect) , or a foreign atom in the crystal structure 
(interstitial impurity).

Approximately 15% of minerals will fluoresce under either long or short UV.  However, as 
a result of the underlying physics, every specimen of a given mineral may not fluoresce, 
and different specimens of the same mineral may fluoresce different colors.  Formally, 
fluorescence is a form of luminescence that is “Visible, colored light emitted by a material 
when it is radiated only with UV light”.  Phosphorescence is delayed fluorescence and is 
especially interesting because the very same specimen may fluoresce and phosphoresce 
with very different colors.

Initially, UV light was produced by mercury vapor lamps.  Lamps designed for 254 
nanometer (nm) radiation were used to kill bacteria, and lamps designed for 365 nm 
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radiation were used to cure various , inks, adhesives, epoxies, and resins.  Technically, 
the lamps were the same florescent lamps used in residential and commercial lighting, 
but different glass and glass coatings (phosphors) on the inside of the bulb were used. 
The germicidal and industrial processing lamps produced 254nm or 365 nm UV radiation 
rather than white light. For brevity, 254 nm was called long wave and 365 was called short 
wave. For mineral prospecting and collecting, a filter was added to remove visible blue 
light. That made it easier to observe the color of the fluorescing minerals.

Because UV lamps and filters were initially quite expensive, there were initially not many 
fluorescent mineral collectors.  As prices came down, rock hounds began collecting 
fluorescent mineral. Prices continued to decline as alternate technologies (LED and laser) 
became available, making the hobby even more popular. An alternate mercury vapor lamp 
was also introduced (300 nm mid-wave), providing new opportunities for collectors.  Most 
rocks and minerals that do fluoresce do so under short wave UV, but some interesting 
specimens can be found with all wavelengths.

As we became further involved in fluorescent mineral collecting,  Manny Robbins made 
us aware of the Midnight Owl Mine north of Wickenburg, AZ. This old beryllium mine is 
in a complex pegmatite that contains a lot of spodumene. An alteration of spodumene, 
eucryptite, fluoresces a beautiful and distinct begonia red.  Eucryptite is a rare mineral, 
and the eucryptite in the Midnight Owl is world class.  Eventually, the mine was abandoned 
and we acquired the claim. Over the years, we sold eucryptite to dealers in Tucson who 
considered it prized material, and we hosted many complimentary field trips for various 
Arizona clubs. 

Another Arizona mine produced very exceptional fluorescent specimens in the past. It 
is the Montana Mine near Patagonia. The calcite specimens were marketed as “Coals 
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of Fire” because they resembled red hot embers under UV light.  The Flagg Minerals 
Foundation collection includes an excellent “Coals of fire” specimen. The mine is on 
patented land and is currently inaccessible.

Over the years, Mardy collected many exceptionally beautiful specimens from various 
Arizona locations.  Scheelite from the Reef, Three Musketeer, and Tex/AZ Mines produces 
a distinct blue white glow.  Chalcedony lined geodes from Potts Canyon exhibit bright lime 
green fluorescence typical of uranium impurities.  Saddle Mountain and the Anderson 
Mine have desert roses that produce a similar green. Calcite from various locations, 
including the Ajax, Brick, Pure Potential, fluoresce a very brilliant red. The Evening Star 
Mine near Tonopah produced beautiful pink Wickenburgite.

Black calcite from the Reyhmert Mine produces multicolored (red and green) fluoresce.  
Exceptional multicolored specimens were also collected at the Hull Mine, the Nellie James 
Mine, Amethyst Hill, and a Red Rock prospect hole.  Exceptionally brilliant multicolored 
specimens were collected at the Purple Passion Mine operated by Bill Gardner.  Bill is also 
a producer of UV lamps for mineral collectors.

A small prospect hole near the Johnson City Copper Mine, discovered by Tom Warren, 
contains especially unique specimens. Clear quartz crystals contain scheelite inclusions 
which illuminate the crystal with bright blue white light under UV.  It was a secret site for 
many years until Tom sent Mardy a map shortly before he died.

A small old mine near Dragoon (Blue Bird) produced fluorite that fluoresces blue and 
phosphoresces green.  Curiously, it loses its phosphorescence if exposed to sunlight for 
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an appreciable length of time. A wide fluorite and galena seam at Castle Dome City also 
produced fluorite specimens that were especially prized because many were clusters of 
cubes and a few were octahedrons.

While many fluorescing minerals can be found around old mines, many non-mining areas 
also offer fluorescent collecting opportunities. Examples include aragonite at Wilcox 
and Helvetia, selenite and Dudlyville and Punkin Center, chalcedony at Potts Canyon and 
Saddle Mountain, calcite at St Johns, Safford, Rye,  and Poland Junction,  onyx at Payson 
and Kingman, and opal at Benson.  The fluorescent rock and mineral collecting hobby 
presents a somewhat wider range of opportunities than does nonflourescent mineral 
collecting because there are opportunities in areas that are not as highly mineralized as 
a mining district is.  Prospecting for fluorescent rocks and minerals in randomly selected 
areas can be quite productive.

While fluorescent mineral collecting can, with proper equipment, be conducted by day, 
nighttime collecting provides a unique experience that can be especially rewarding.  
However, it can be hazardous.  The planned collecting site area must be previewed in 
daylight to note the location of ditchers, cactus, sharp rock outcrops, mine shafts, etc.  
It can also lead to interested experiences.  While UV is invisible, the best filters do not 
remove all of the visible blue light.  Therefore, nighttime collectors are made conspicuous 
by patches of blue light reflecting off the ground. Once, while collecting near the border, we 
became an object of interest for border patrol helicopters. They circled us for about ten 
minutes, trying to understand what they were seeing. 
 
Note: In 2020, Stan Celestian photographed many of the best Arizona specimens in 
Mardy’s collection.  Stan’s photos are featured in this presentation, and Stan has also 
made these high quality photos available online: Fluorescent Minerals for Mardy https://
www.flickr.com/photos/usageology/albums/72157713231878587
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417 Project, Globe, Gila County, Arizona
Chris Osterman, PhD

The 417 Project lies 10 km due north of the copper mining town of Globe, Arizona, and 112 
km east of Phoenix, Arizona (Figure 1).  The “417” consists of 100 unpatented lode claims 
covering an area where an extraordinary amount of alluvial native silver was found by metal 
detectorists over the last two years. Twenty five, large (over 0.5 kg), silver nuggets (Figure 2) 
totalling over 10,700 ounces (330 kg) were spread over a 560 meters length of a dry arroyo 
locally known as Mexican Mine Canyon.  The silver nuggets range in weight from 30 grams 
to up to 190 kilograms (417 lbs, Figure 3) and notably decrease in size down the gradient 
of the arroyo.  The largest nuggets, 36 kg, 55 kg, and 190 kg occur 25 meters downslope of 
a 300 m long, east-west striking, 40 cm wide, quartz-siderite brecciated vein.  Although one 
historic 4 m deep prospect pit occurs on the vein, there are no indications of native silver in 
the pit walls or in dump material.  The obvious source of the silver lies in the east-west vein.

Figure 1. The 417 Project, Globe area.

Figure 2. Silver nuggets recovered by detectorists. Dark appearance due to cerargyrite (AgCl) coating



Figure 3. The 190 kg silver nugget, perhaps currently the largest silver nugget in the world.

Apparently the earliest mineral discovery in the area was by the Apaches who used silver 
found in a creek to make bullets. There was a rush to the area when prospectors heard of 
this and the creeks were worked in 1873 and 1874.  During 1875-1876, one of the sources 
for the nuggets was located on the surface at what is now the McMorris mine. The town of 
Globe was founded in 1875, and in fact was founded as a silver mining center, named after 
a 9 inch “globe” of solid silver found in the hills.  As Ransome, a USGS geologist noted in 
1903, the first mines in the Globe area focused on silver.  

The last published discovery of native silver was noted by Pederson in a 1962 USGS 
Professional Paper who stated a 60 lb nugget was found in a wash north of Globe.  Nugget 
Wash just north of Mexican Mine Canyon was cited as producing $100,000 worth of silver 
in the early 1900’s, which at the then price of a $1/oz silver would equate to 100,000 oz 
of silver. 

The Globe-Miami Mining District is a prolific copper producer and still has three mines in full 
production.  All copper comes from Laramide age porphyry deposits, located 8 km to the 
west of the “417” claims.  The “417” area is underlain by a Proterozoic diabase with the 
quartz carbonate vein and presumable source of the native silver occurring near the contact 
of the diabase and the Proterozoic Apache Group sedimentary rocks which the diabase 
intrudes.  The diabase intruded the Ruin Granite, also Proterozoic in age.  Locally the 
diabase contains a compositionally similar gabbro with a pegmatitic texture.  A red, potassic 
granite appears to intrude the diabase and a more aplitic phase of that potassic granite 
occurs in a prospect pit alongside the quartz carbonate vein which hosts the native silver.

The silver nuggets range up to 20 cm thick and up to 120 cm long, compositionally the 
nuggets have skeletal quartz up to 40% by volume (Figure 4), although occasionally the 
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Chris Osterman, PhD Colorado School of Mines, MSc University of Arizona

As an Exploration Geologist, Chris has spent 40 years searching for Group 11 metals in 
Africa, Asia, and in the Americas, only to find Bonanza Silver on his Arizona doorstep under 
three inches of sand.

nuggets are pure silver. One XRF (hand-held) analysis showed the silver contained 6% tin 
and 2% mercury, the outer rind of the nuggets are often covered with a 1 mm layer of dark 
cerargyrite (silver chloride).  Petrographic studies showed that the native silver contains 2% 
mercury as an amalgam, as well as acanthite, chlorargyrite, jalpaite, and mckinstryite .

The closest geologic analogue to the “417” project is the Cobalt Silver district in Ontario, 
Canada where over 445 Moz of silver were produced from thin veins in another Proterozoic 
diabase.  At Cobalt, the veins were from 5 to 25 cm wide and often near the edges of the 
Proterozoic diabase sills and the Archean sedimentary rock.  The unconformity between 
the Nipissing diabase and the sedimentary rocks at least spatially appears to be a control 
on native silver mineralization.   It seems likely that the “417” silver mineralization is of 
Proterozoic age as well and not related to the nearby younger porphyry copper ores.  

Figure 4. Cut through one of the silver nuggets showing the internal texture.



Mineralogy of Arizona, Fourth Edition
Published by the University of Arizona Press

Ray Grant and Ron Gibbs

A new edition of the Mineralogy 
of Arizona will be published in the 
spring of 2022 authored by Raymond 
W. Grant, Ronald B. Gibbs, Harvey 
W. Jong, Jan C. Rasmussen, and 
Stanley B. Keith. It has been 26 
years since the last edition was 
published in 1995. During that time 
over 200 additional minerals have 
been found in Arizona bringing the 
total number of mineral species 
recorded from Arizona described in 
this edition to 992. New chapters 
have been added on Arizona 
Gemstone and Lapidary Materials, 
Arizona Fluorescent Minerals and 
Arizona Mineral Occurrences. The 
book is enhanced by the addition 
of over 300 color photographs of 
minerals.

Arizona is one of the leading states 
in the nation in the production of semiprecious gemstones. Millions of dollars’ worth of 
turquoise, petrified wood, and peridot have been mined in Arizona and smaller amounts 
of other lapidary material have been collected around the state. The Gemstone and 
Lapidary Materials Chapter has an in depth look at the history and occurrence of the 
most important gemstones. Some stories of lost gemstone localities are also included for 
possible places to search.

Arizona is a well-known source of fluorescent minerals due to its varied and widely distributed 
deposits of lead, zinc, manganese, tungsten, uranium, and other ore commodities. The 
Fluorescent Minerals Chapter has a very detailed account of the fluorescent minerals found 
in Arizona and gives information for finding new localities of fluorescent minerals.



The real heart of the book is found in chapter 3 where notable occurrences for the 992 
known mineral species are found. Many have been carried over from the 3rd edition and some 
have been removed as minerals are discredited or names changed to group classifications. 
The new species and many new occurrences have been added. 

The Arizona Mineral Districts Chapter describes the formation of minerals in Arizona over 
geologic time and gives the associated magma source, timing, and other geologic processes 
involved in the formation of the minerals and the mineral district maps in appendix A have 
information for each district about the igneous rock association, the metals present, and 
the age of the deposit in million years ago. They are precisely-drawn, color-coded maps 
showing the boundaries and characteristics of the mineral districts that can help collectors 
find new occurrences. 

There are additional appendices with Arizona type minerals, discredited minerals, and 
organic minerals. Finally, a very extensive bibliography is included for persons wanting to do 
additional research on the minerals and localities.



Mike Sanders

Bio:

I’ve spent most of my life in New Mexico which a great place to live in my view!  I became 
seriously interested in geology as a profession after taking a high school geology course 
in Farmington, NM in about 1968, and then completed a degree in geology at the Univer-
sity of New Mexico (UNM) in Albuquerque in 1973.  While in this geology program, I met 
and became a now long-time friend of Tony Potucek who was also in the program.  Tony 
was already a serious mineral collector when we met, and he introduced me to the mineral 
world.  Sure glad he did!!

After completing the geology degree, I worked for four years in the exploration and mining 
business in various places in the western US (mainly Colorado), and returned to UNM to 
complete an MBA degree in 1980.  I continued to work in various exploration and mining 
jobs from 1979 to 1986, until the mining and exploration industry cratered by the mid-
1980s.   My absolute favorite career job was an exploration project to reopen an old silver 
mine near Stanley, Idaho in 1982-1984.  Wow, what an adventure in the Idaho mountains 
for an exploration and mining geologist that was!!  

But that ended in 1986 and facing reality, I realized I had to come up with a career path 
that was much more stable. So, fortunately the environmental assessment and cleanup 
industry was firing up at the time, and myself and most of my peers transitioned into this 
new robust employment opportunity.  I spent my remaining 25 years doing this kind of 
work, and found it financially rewarding, interesting and with outstanding colleagues to 
work with.  

My primary focus has been field collecting at numerous localities in New Mexico. In 1990 
I had the good fortune to join Ray Demark and Brian Huntsman as a claim owner at the 
famous Blanchard mine, and needless to say I have many fine specimens (primarily fluo-
rite) from that location. The mineral hunt has taken me to many marvelous remote places 
(some also in adjoining states) that I never would have gone to otherwise. I also have 
developed a fine circle of long-time mineral friends.

I retired/redirected in 2013 and 8 years in that mode have treated me very well!  The 
whole mineral thing continues to be a big part of my life, and I’m grateful that Potucek 
turned me on to such a fascinating path back in 1971! I truly have a rich life with my 
lovely wife Linda, daughter Hailey and the mineral community as well.


