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Copper Mining in Arizona 
 When miners and mineral collectors 

hear the name Bisbee, they think of one 
of the greatest mining regions in the history 
of the world.  In its earliest days, Bisbee was 

known as Mule Gulch.  The United 
States government sent a man named 

John Dunn along with a small group of 
men to explore the Mule Gulch region to 
find  a source of good, fresh water.  He dis-
covered a spring near the present-day town 
of Castle Rock.  He also discovered a piece 

of cerussite.  With a thought and hope 
that this piece of lead ore was a sign of mineral wealth beneath his feet, Dunn contin-
ued to explore the area.  Pretty 
soon he discovered a very large 
outcrop of hematite (this hematite 
formation was given the colorful 
name “The Iron Monster.”)  John 
Dunn and some others staked the 
first claim in this region in August of 
1877.  With this, the mining history of 
Bisbee  
began. 
 As the search party headed 
back to camp, Mr. Dunn met a 
wandering prospector named 

George Warren.  George 
Warren staked many claims in the 
region.  He never made any 
money, though, from his prospecting efforts.  He died a poor man in 1895.  Even though 
George Warren is a sad character, he will be forever honored by the fact that one of 
the world’s greatest mining regions --  Bisbee, Arizona -- is in what is known to this day as 

the Warren Mining District.  Bisbee is famous for its enormous open pit mines.  

In addition, over 2000 miles of underground tunnels were dug to remove the rich 
ore. 

 When miners and mineral collectors hear “Bisbee,” they also think of copper 

and copper minerals like azurite, malachite and cuprite.  Mining began in Bisbee 
in 1877 and continued for nearly 100 years right up to 1975.  In its 100 years of production, 

the mines of the Bisbee region produced over 200 different mineral species!   



 Copper mining history in the region began in 1880.  Prospectors saw evidence of 
copper because they saw the blue streaks of copper minerals on the ground.  Hoping 
they could make some money by mining copper ore, the Copper Queen claim was  
established and soon after the Copper Queen Mining Company was formed.  In the early 
years, only small amounts of copper were discovered.  In 1884, large amounts of copper 
ore were discovered only 200 feet below the surface!   
 Remember that at this time the region was still known as Mule Gulch.  By the mid-

1880’s a rich investor from San Francisco, California named Judge DeWitt Bisbee 
invested a large amount of money in the Copper Queen mining adventure.  The region 

then became known as Bisbee, obviously named after the rich judge from California.   
 Copper is the most important metal mined at 
Bisbee.  It wasn’t the first metal, however, that pros-
pectors and miners sought here.  Early prospectors 

looked for silver, and it is true that some silver was 
found trapped in lead ores.  By the time the copper 
mine closed in Bisbee, it also  
produced silver, gold, lead, manganese and zinc.   
 Even though many copper mineral speci-
mens have labels that say they came from the 
“Copper Queen Mine” or simply “Bisbee, Arizona,” 
many of these specimens could have come from 
any of the 30 or so mines in the Warren Mining  
District.   
 To the left is an old and very well-known  
azurite specimen from the Bisbee District.  It is light 
blue.  It has been pictured in many mineral books 
and magazines through the years.   
 The Bisbee district has produced the highest 

quality azurite specimens from its very  
beginning.  It has produced deep blue, 
sharp crystal groups.  Sometimes this  
azurite is so dark that it is almost black.  It 
has also produced light blue botryoidal 
masses.  Every major mineral museum in 
the world has examples of azurite (and 
other minerals) from the Bisbee District.   
 Malachite specimens from Arizona 
are very often pseudomorphs after azu-
rite (see page 10 for more information 
about pseudomorphs).  Many others are 
rounded or botryoidal.  Some are like  
collections of small malachite needles.  
Still others, like the specimen pictured 
here, are sprays of malachite crystals.  
This specimen is from the Czar mine in the 
Bisbee District. 



Copper 
 

 European explorers came to  
Arizona hungry for fortunes of  silver and 
gold.  They heard legends of towns 
where the streets were paved with 
gold.  No one can say how many  
people died in the search for silver and 
gold, but certainly many hundreds lost 
their lives in search of precious metals.  
And, yes, plenty of silver and gold has 
been mined in Arizona.  However, it is 

most accurate to say that copper is 
the metal that made fortunes for many 
people in Arizona.  So much copper 
has been mined in Arizona that it is  
officially known as The Copper 
State. 
 It takes a very special geologic situation for copper masses 
and crystals to be formed in the earth.  Usually the copper  
combines with other elements to form many different minerals.  
And yes, Arizona is one of those special places where natural  

copper can be found in large quantities.  Native copper, as mineralogists call it, has 
been mined in the Ray mine, the New Cornelia mine, and other mines in the Ajo and Mineral 
Creek Districts.  As you can see from these specimen drawings, some of the best copper crystals 
found anywhere in the world have come from mines in Arizona.  
 

Above Right:  Copper crystal, Ajo District, Pima County. 
Above Left:  Crystallized copper from the Ray mine, Mineral Creek District, Pinal County. 
Lower Left:  Twinned copper crystal group, Ray mine, Mineral Creek District, Pinal County. 

Lower Right:  Copper crystal 
from the New Cornelia mine, 
Ajo District, Pima County. 



Azurite & Malachite 
 
 Spectacular azurite and mala-
chite specimens have been found in 
copper mines all over the world.  Some 
of the most famous and highest quality 
azurites and malachites have been 
found in Arizona.  The next two pages 
are devoted to these wonderful  
specimens to show you their amazing 
and wonderful forms. 
 
 To the left is a specimen of 
deep blue azurite crystal groups that 
formed together with light green mala-
chite spheres on light tan matrix.  This 
specimen came from the Morenci 
mine.  Today, the Morenci mine is an 

open pit mine and is the largest mine and the largest producer of copper in North America.  It is 
also one of the largest copper mines in the world.  Since the 1870’s it has produced copper,  
turquoise, silver and gold.   
 
 Below is a lumpy mass of light blue azurite from the Junction mine in the Bisbee Mining  
District.  Mineralogists describe this form as botryoidal which means grape-like because 
it looks a bit like a bunch of grapes.  The Bisbee mining district has also produced green  
malachite specimens that look just like this azurite!  Of course if you saw the actual specimens 
you would immediately be able to tell one from the other.  But since this drawing is in black and 
white, you can decide whether it should be light blue azurite or green malachite. 
 
 Besides their colors, what is 
the difference between azurite and 
malachite?  Both are copper miner-
als.  The difference can be seen in 
their chemical formulas.  Azurite’s 
chemical formula is Cu3(CO3)2(OH)
2.  Malachite’s chemical formula is 
Cu2CO3(OH)2.  Look carefully:   
azurite has one more atom of  
copper and one more carbonate 
molecule (CO3) than malachite.  
There isn’t a big difference in their 
chemical formulas, is there?!  As a 
matter of fact, many azurite speci-
mens become malachite and turn 
from blue to green.  (Don’t worry.  
This takes thousands of years to  
occur.) 



 In the copper mines of Arizona, 
where there is azurite there is also mala-
chite.  To the left is a very interesting azurite 
and malachite  
specimen.  It is a slice of a  

stalactite.  A stalactite is a cave 
growth that forms from the ceiling and 
grows  toward the floor of the cave.  (A 

stalagmite is a growth the forms from 
the floor of the cave and points toward the 
roof.  You can remember one from the 
other with this little saying:  stalactites cling 
“tight” to the roof; stalagmites “might” 
reach the ceiling some day.)   
 When the stalactite was sliced open, 
it revealed that it is made up of azurite 

and malachite.  Over thousands of years azurite was deposited.  Some changed to 
malachite.  Or, perhaps, some malachite was deposited due to a change in the chemis-
try of the water dripping in the cave.  And then, more azurite was deposited.  The result is 
this beautiful mineral formation.  The first four or five rings in the very center are light 
green malachite (each ring is a different shade of green).  Then there are alternating 
light and dark blue azurite rings.  The ring of “blobs” are all light green malachite.  Then, 
there are more light and dark blue azurite rings to the outer edge of the specimen.  This 
amazing mineral specimen is from the Morenci mine, Morenci. 

 Sometimes minerals can imitate other objects.  The malachite specimen to the 

right looks like a beetle that has laid a bunch of eggs!  But don’t be fooled.  It is a 
specimen of light green malachite on white matrix.  This unusual specimen is from the 
Metcalf Pit of the Morenci mine, Copper Mountain District, Greenlee County.    
 
 



Aurichalcite 
on Hemimorphite 
 
 Pictured below is another well-known copper  

mineral from Arizona.  Aurichalcite forms as small  
groups of short, needle-like crystals.  They are sometimes  

described as tufts or sprays because they look like little  
tufts of hair.  They are very delicate and are easily damaged  
when touched.  But they are very attractive.  Collectors like  
the combination of their delicate form and their light  
blue-green color. 
 As you study the minerals of Arizona, you will 

quickly learn that combinations of  
different minerals are very common.  As  
you look through this book you will see  
wulfenite with smithsonite, azurite with  
malachite, cerussite with malachite,  
calcite with copper, to name just a few  
combinations.  Pictured here to the right is a  
well-known specimen of hollow aurichalcite spheres that have grown with the mineral  

hemimorphite.  Hemimorphite is colorless and glassy.  In addition to its occur-
rence as fine crystals, hemimorphite also 
occurs in rounded masses like the pale 
blue specimen picture here to the right. 
 The specimens above and to the 
right are both from an important mine, 

The 79 mine in Gila County.  The 79 

mine is an underground mine that produced a 
number of different metals including lead, zinc, 
copper, silver, gold, molybdenum and iron.  It is 
still mined for mineral specimens. 



Cuprite 
 

 Cuprite is a copper ore that you may 
not know as well as malachite and azurite.  It is a 
very important mineral because the copper that is 
removed from it makes a lot of money for the 
mine owners in the Bisbee mining district. 
 The mines in Bisbee have produced some of 
the best cuprite specimens found anywhere in the 
world.  The specimen pictured to the right is one 
of these specimens.  It is a complicated crystal 

that grew on a matrix of bright green antlerite 
(antlerite is another copper mineral).  It is from the 
Southwest mine, Bisbee.  It is presented here as a 
large crystal.  It is pictured on the cover of the 
May-June 1987 issue of The Mineralogical Record 
where it is 6 inches wide.  However, this  
outstanding specimen is actually only 1 inch wide.  
Remember that some of the best mineral specimens in the world are not the largest 
specimens.  They may very well be among the smallest!  Some collectors specialize in 

specimens that are an inch or less in size.  These small specimens are called thumb-
nail specimens because they are about the size 
of, you guessed it, your thumbnail. 

 Cuprite crystallizes in the cubic (also 
called isometric) crystal system.  To the left is a fine 
specimen of many cuprite crystals sitting on a  
matrix of malachite.  This specimen is from the  
Lavender Pit, Bisbee.  One of the crystal forms of 
the isometric system is diamond-shaped crystals.  
Mineralogists call this form octahedral which means 
8 faces.   
 

 There is a special, very rare variety of cuprite 

called chalcotrichite.  Chalcotrichite is  
cuprite - it has the same crystal form and chemical 
formula.  However, it forms as groups of intergrown,  
hair-like needles.  Mineral specimen experts claim 
that the chalcotrichite specimens from Bisbee are 

nothing less than the best in the world. 



Malachite pseudomorph after  

Azurite 
 The copper mines of Arizona 
are complicated, mineral-rich rocks.  
In addition to the hundreds of differ-
ent mineral species that can be 
found here, some of those minerals 
have actually been changed into 
new minerals.  When the chemical 
situation is just right, a mineral can 
actually change from one species to 
another.  One of the most common 
examples of this in the copper mines 
of Arizona is azurite changing into 
malachite.  When the chemical 
change occurs, the form or shape of 

the original mineral can remain the same.  Mineralogists call this a pseudomorph 

which means false form.  Pictured here is a group of azurite crystals that have be-
come malachite.  This great specimen is from Campbell Shaft in the Bisbee District. 

 

Chrysocolla pseudo-

morph after Azurite 
 
 Pictured here is a more unusual pseudomorph.  The  
crystals were originally azurite crystals.  Over time they were 
transformed into chrysocolla.  Azurite is a copper carbonate 
mineral.  Chrysocolla is a copper silicate mineral.  In this case, a 
dramatic change in the mineral’s chemistry occurred.  Marvel-
ous things can happen in the mineral world when the situation is 
just right!  This unique specimen was discovered at the Ray mine, 
Pinal County. 
 Did you know that some mineral collectors specialize in 
pseudomorphs?  In this book you will discover another pseudo-
morph for which Arizona is famous.  Perhaps you will make  
pseudomorphs, or some other special corner of mineral  
collecting, your specialty! 



Gold  
Oro-hay, oolaa 

 

 Before Europeans arrived in 
the land now called Arizona, Native 
American tribes were very aware of 
the shiny, heavy yellow nuggets 
that could be found in various 
streams and valleys.  The Apaches 
at first called them pesh-klitso 
meaning yellow iron.  When they 
learned its value, they adopted the 
Spanish word for gold (oro) and 
called it oro-hay.  The Navajo call 
gold oolaa.  Every native tribe in 
Arizona has its own word for gold. 
 To the native peoples, gold 
was valuable for trading.  They 
quickly learned that these yellow 
nuggets were extremely important 
to the Spanish explorers that were 
moving into their land, so important 
that they would fight and even kill 
to own them.  Nugget gold was 
plentiful in 1800’s in Arizona.  Gold 
was also found trapped in milky 
quartz.  This is known as “lode 
gold.”  The native peoples traded 

lode gold as well. 
 The native peoples would trade gold nuggets with the European explorers for 
things like food, clothing, rifles, and tobacco.  But often the value of the gold was far 
higher than the value of the items for which they traded.  The native peoples were very 
wise people, too.  They knew it was best for them to never tell the explorers where the 
gold nuggets could be found.  That was their own secret.   
  

 It is still possible to find gold in Arizona’s streams.  Finding a large nugget would be 
a very, very rare find.  But with some research and good preparation, hard work in the 
field, and probably some luck, you just might find small nuggets and flakes to take home 
and add to your mineral collection.  Remember that many streams and rivers run 
through private land.  Always be certain you have permission to go on land when it is pri-
vate property. 
 

Above:  Gold nuggets in river sand.  This picture is inspired by a similar drawing in the September-October 
1983 issue (volume 14, number 5) of The Mineralogical Record, page 272. 



Silver 
 

 The origin of the name 

Arizona is not known for  
certain.  It came from a Native 
language, but exactly which 
one is not known.  Some think 
that it came from the Aztec  
Indian word arizuma which 

means silver-bearing.  On 
the other hand, it may have 

come from a Pima Indian word arizonac which means little spring place as a description 
for a natural spring of water.  Others claim it came from the Spanish phrase arida zona 
which means arid zone (that is, a very, very dry place!).  All of these explanations make 
sense.  Mineral collectors would like the arizuma explanation best. 
 Explorers came to Arizona to seek fortunes in silver and gold.  Spanish explorers, for 
example, were sent by Spain to find riches for their nation.  Silver and gold were found, in 
important amounts.  In many mines, silver was found not as native silver or as silver ore, 
but trapped in galena (lead ore).  In some places, however, native silver was mined in 
large amounts. 
 Pictured above is an awesome crystallized specimen of native silver from the 
Stonewall Jackson mine, Globe-Miami District, Gila County.  The Stonewall Jackson mine 
was an underground mine that was mined for its copper, lead and silver.  It was first  
discovered in 1876 and was a working mine until 1947.  Found in this mine was a thick 
vein of silver ore.  But within this ore was a layer (miners call this layer a horizon) 1 to 2 

inches thick of pure, native silver!   
 One great silver discovery from the early days of Spanish exploration in Arizona is 
worth sharing.  In 1736 an Indian miner from the Yaqui tribe discovered native silver lying 
on the surface of the ground!  The silver was  described as “large balls and slabs” and 
the location was named Las Planchas de Plata meaning The Plates of Silver.  One plate 
of silver weighed 3,500 pounds!  In 
a very short time, thousands of  
people arrived to find their fortune 
and quickly turned the little ranch 
into a full-blown mining town which 
they called Real de Arissona. 
 To the right is another crystal-
lized native silver specimen.  This 
specimen was found in Maricopa 
County, a region known for its silver 
mines.   



The Camp Verde 
Mining District 

 
 The Camp Verde Mining District is officially called the 
Graham-Wingfield sulfate ground.  Most people know it as 
the Camp Verde salt mine.  It is about 90 miles north of  
Phoenix.  This salt mine was known and mined by native  
peoples long before Columbus arrived in “the new world.”  It 
is one of the best known mineral collecting sites in Arizona 
and it is probably not an exaggeration to say that just about 
every mineral collector in Arizona and surrounding states has 
visited Camp Verde to find its famous glauberite crystals.   
 Pictured to the left is a perfect glauberite crystal.  To 
find a single, “perfect” crystal would be rare.  Most often  

collectors find groups of glauberite crystals, like 
the one pictured below left.   
 Careful study has shown that not all of 
the crystals are pure glauberite.  Many have 
been altered to other minerals, but they still 
have the crystal form of the glauberite.  You 
learned earlier in this book that such specimens 
are called pseudomorphs.  
At Camp Verde you will 
find calcite pseudomorphs 
after glauberite as well as 
gypsum pseudomorphs  
after glauberite.  Though 
they all have the same 
shape, the color can  
indicate which you have 
found.  Pure glauberite is 

gray (and it has to be sprayed with a coating of plastic to preserve 
it).  Calcite pseudomorphs after glauberite are white to tan.  The 
gypsum pseudomorphs are white. 
 
 In addition to glauberite, collectors will also find thenardite 
and halite.  Thenardite is found not as crystals, but as colorless 
masses.  Like halite (salt) thenardite is soluble in water.  Pictured to 
the right is a stalactite that formed in one of the underground shafts 
at Camp Verde.  It is composed of thenardite and halite. 



Halite 
  
 The mineral that attracted native peoples 

to the Camp Verde District was salt, which is 

also known by its mineral name, halite.  The 
halite is found mostly on the walls of the Camp 
Verde mine where it occurs in large masses.  In 
the underground mine workings, halite stalactites 
hang from the ceiling.  (Do you remember what a 
stalactite is?  If not, go back to the malachite & 
azurite section of the book!) 
 There is a special feature about the halite 

at Camp Verde.  Once in a while a collector is fortunate enough to find a clear cube of 
halite (like the one pictured above) that has what looks like purple smoke trapped  
inside.  You may also see small bubbles trapped inside the halite as well.  Mineralogists 

believe that the purple coloring is caused by the element manganese. 
 

 And YES, the site is still open for collecting.  Everyone must be warned, however, 

to never, ever go into an old mine.  Old mines are among the most  
dangerous places on earth.  It is reported that the old logs used to make the mine shafts 
at Camp Verde are so old and weak that they fall apart at the slightest touch.  In other 
words, anyone who goes inside the old mine workings most likely will get seriously hurt or 
even killed. 
 There is an interesting story of a find at this salt mine.  Many years ago scientists  
discovered the dried out, salted, mummified remains of a Native American miner who 
dug deep into the salt cliff.  The ceiling of the hole in which he was digging caved in on 
him and killed him.  If you go to Camp Verde to dig for minerals, work out in the open on 

the salt piles, slopes and hills . . . where you will be safe! 
 Be sure to do your homework, research the tools, clothing, and materials you will 
need to be safe and successful and have a wonderful time.  One collector reported that 
on a recent trip he found glauberite crystals all over the ground.  In his words, “There 
were thousands of them!”  You will find this a very enjoyable and successful digging  
adventure. 
   



Agate ~ Petrified Wood 
 
 Arizona’s official State fossil is Araucarioxylon arizonicum, which you know as 
petrified wood.  “Petrified” literally means “turned to stone.”  Much of this petrified wood is found 
in The Petrified Forest National Park.  The Park covers over 146 square miles and includes the  
colorful -- and beautiful -- badlands landscape.  The Park is located in Apache and Navajo 
Counties in northeastern Arizona.  President Teddy Roosevelt signed a proclamation that turned 
the region into a National Monument on December 8, 1906.   In 1962, Congress officially passed 
a law that turned the Monument into a National Park.  The reason for this was to protect and  
preserve this natural treasure.  The Petrified Forest National Park is the largest and best-preserved 
concentration of petrified wood found anywhere in the world.   
 During the Triassic Period (200 - 250 million years ago) the Colorado Plateau was  
located near the equator.  A portion of the Colorado Plateau is seen today in the northeastern 
corner of Arizona.  In this tropical, warm, wet climate, enormous conifer trees thrived.  They 
were up to 9 feet around and 200 feet tall.  Perhaps due to a long time of extreme storms, these 
trees were uprooted and carried by floods to the lowlands of what is now Arizona.  The logs were 
covered and transformed into stone as the wood was replaced by agate, a variety of the 

mineral quartz.  The quartz itself came from volcanic ash that was made by volcanoes to the 
west of Arizona and was blown eastward by the winds.  In many of the petrified logs, the petrifi-
cation is so precise that the bark, rings and even individual cells in the tree have been preserved! 
 Pieces of petrified wood are various shades of red, orange and yellow.  These bright  
colors are created by iron that is mixed in with the agate.  Below is a drawing of a famous petri-
fied tree, known as Old Faithful.  This is the largest petrified log located at the southern end of the 
Park.  It is about 9 1/2 feet around!  When you visit the Petrified Forest National Park, remember 
that it is illegal to take even a small piece of petrified wood out of the Park. 



Calcite 
 
 Calcite is a very common and abundant mineral in many mines in Arizona.  It is not 
an ore mineral and is always thrown on the pile of waste material around the mine.  But 
for those of us who love mineral specimens, calcite specimens are some of the most 
beautiful and interesting in the mineral kingdom.  As a matter of fact, calcite forms more 
crystal forms - over 600 - than any other mineral.   

 Pictured here is a cluster of 
calcite crystals from the Magma 
mine, Superior, Pioneer Mining  
District, Pinal County, which is 
about 70 miles east of Phoenix.  
The Magma mine was mined for 
lead, silver and gold.   
 One of the crystal forms of 

calcite is called dogtooth 
spar because the crystals look 
like a dog’s fangs.  This specimen 
is a great example of dogtooth 
calcite.  The scientific name for 
this crystal form is  

scalenohedron. 
 In the Bisbee District alone, 
over 12 different minerals have 

been found included in (that is, trapped inside) calcite crystals.  In this drawing, 
small pieces of native copper are trapped in the calcite crystals.  The minerals included 
in calcite (which is colorless when pure) give the 
specimens their color.  This specimen is colorless with 
metallic copper-red flakes trapped inside. 
 
 If you want to see the most incredible accu-
mulation of calcite in Arizona, you must visit the  
Kartchner Caves State Park in Benson.  Kartchner 
Caves is a very large natural limestone cavern.  
Limestone, a sedimentary rock, is composed of  
calcium carbonate - in other words, the mineral  
calcite.  This stunning cavern is full of stalactites,  
stalagmites, pillars and other breathtaking cave  
formations . . . all made from calcite. 



Cerussite 
on Malachite 

 
 Cerussite is one of the two 

important lead ores in Arizona 
(galena is the other).   
 Pictured here is a specimen of 
cerussite on malachite.  This specimen is 
from the Mammoth mine, Tiger, Pinal 
County.  The malachite is a pseudo-
morph after azurite crystals (do you   
remember the definition of a  
pseudomorph?  This  
happens a lot in Arizona’s copper 
mines.)  Cerussite forms by the  
alteration of galena deposits.   
 The crystal formation you see in 
this picture is described as  
reticulated.  Anything that is  
described as “reticulated” is built in a 
way that forms a pattern or network.  
Some minerals, like rutile and cerussite, 
can crystallize and form long, thin crys-
tals that grow in criss-cross patterns, like 
the ones you see here. Cerussite      
crystals are colorless or white. 
 The Flux mine near Patagonia, 
Santa Cruz County produced unique 
cerussite specimens.  Cerussite speci-

mens from the Flux mine are groups of thin, white, and intergrown crystals.  They are commonly 
referred to as jack-straw specimens because they look like randomly arranged piles of pick-
up sticks.  Flux mine cerussite specimens are very well-known and eagerly sought out by serious 
mineral collectors. 
 Most of the guests who attend the Tucson Gem 
and Mineral Show™ are mineral specimen collectors.  
Awesome cerussite specimens like the ones pictured here 
would be a fine addition to any collection.  However, not 
every mine that produces minerals produces mineral 
specimens.  For example, the mines in the Bisbee Mining 
District produced enough cerussite for it to be an impor-
tant lead ore.  However, very few cerussite specimens 
have come from the Bisbee mines.  Every mine is unique 
and produces a collection of mineral specimens unique 



Fluorite 
 The Hull mine in Yuma County has is a lead 
mine.  The ore mineral that was mined there was  
galena.  As is often the case, this galena also  
contained valuable amounts of silver.  Whenever 
miners dig ore out of the ground, they always find 
other minerals that have no value.  These minerals 
are called gangue minerals (pronounced “gang”).  
The gangue minerals found in the Hull mine are 
mostly calcite and fluorite, like the specimen  
pictured here.  When fluorite is found in large enough 
quantities, it is mined and used as a flux for making 
steel.  (A flux is a material that, when added to ore, 
makes the metal in the ore melt at a lower tempera-
ture.)  Pictured here is a specimen of light blue  
fluorite.  It is a large cube which is made up of many smaller cubes.  There is not enough fluorite 
in the Hull mine to be mined as a flux, so it is worthless to the mining company.  Recently the 
Homestake mine has become famous for the beautiful green octahedral fluorite crystals it has 
produced.  Also, the Hardy mine has produced smaller, two-color crystals.  
 (The theme for the Tucson Gem and Mineral Show™ next year is FLUORITE!  We hope you 

plan to come back!) 
 

Pyrite 
 

 Pictured here is a very fine cluster of  
pyrite crystals from the Magma mine,  
Superior, Pinal County.  The Magma mine was   
discovered in 1874 and was at first called the    
Silver Queen mine based on the thought (and 
hope) that it would be an important silver mine.  It 
turned out to be a very important mine, but not 
for silver.  It produced lead, zinc and copper ore 
from 1880 until 1981.    
 Many mines in Arizona are surface mines.  
This one, however, is a very deep mine and tem-
peratures in the mine shafts get very, very hot.  It is 
the deepest mine in the State of Arizona.  This 
mine has produced mostly zinc ore (the mineral 
sphalerite) and some lead ore (galena).  It has 
also produced copper ore in the form of the    
mineral bornite.  All of these ore minerals are     
sulfide minerals, that is, they have sulfur in their 

crystals.  Galena is lead sulfide; sphalerite is zinc sulfide; bornite is copper-iron sulfide.  It is not a 
surprise, then, to find other sulfide minerals, like the pyrite pictured here (iron sulfide), associated 
with the ore minerals of the Magma mine. 



Quartz 
 
 To the left is a beautiful group of quartz 
crystals.  They are called scepters with 
amethyst tops and milky quartz shafts.  This 
colorful specimen is from the Fat Jack mine, 
Lane Mountain, Yavapai County.  The Fat 
Jack mine was a gold mine.  Gold is often 
found with milky quartz.  Very often, prospec-
tors will discover an outcropping of milky 
quartz and follow it with the thought that 
somewhere in the milky quartz vein they will 
also find precious gold.  The milky quartz in 
which gold is found is usually massive.  But in 
some cases, when the conditions are just 
right, there are spaces that are large enough 
into which quartz crystals can grow, like 
these from the Fat Jack Gold mine. 
 

 
 

Smithsonite 
 
 Here is a “ball” of smithsonite from the 
Mammoth mine (also known as the Mam-
moth-St. Anthony mine), Tiger, Pinal County.  
Smithsonite is a zinc mineral, and is mined as 
zinc ore.  (However, sphalerite is the most  
important zinc ore.)  The Mammoth mine was 
a zinc, gold, silver, copper and lead mine.  
Over 48 million pounds of zinc, 74 million 
pounds of lead, 3 million pounds of copper, 
almost 984 thousand ounces of silver and 397 
thousand ounces of gold were mined here. 
 This smithsonite is apple green.  Smithso-
nite from other occurrences around the world 
are blue-green, pink, purple, and yellow.  Can 
you guess what causes the green color in this 
specimen?  That’s right, copper has given this smithsonite its green color. 



Olivine var. Peridot 
 

 Olivine is the name of a group of minerals that form in the dark, igneous rock 
called basalt.  Olivine itself contains differing amounts of the elements iron and  

magnesium.  Peridot is a special variety of olivine that has both iron and magnesium 
in its crystal structure.  Its beautiful grass-green color is created by the iron.  Its color can 
be yellow-green to dark green.  The most desired peridot gemstones are dark green.  

Peridot is the birthstone for the month of August. 
 Only a few localities around the world have produced gem-quality peridot.  For 
example, they can be found in Myanmar (a country that used to be known as Burma) 
and on St. John’s Island in the Red Sea.  In the United States, large quantities of gem-
quality peridot can only be found near San Carlos, Gila County, approximately 100 miles 
east of Phoenix.   
 San Carlos peridot is found as fractured masses in basalt.  Basalt covers this portion 

of Arizona.  The peridot is found on Peridot Mesa, on land that belongs to the 

Apache Ndeh Nation.  The “Apache” Nation is actually a group of Native 
Americans who are related to the traditional Apache peoples.  Those who live in the San 
Carlos area are known as the San Carlos Nation. 
 Since the land is owned by the Apache Ndeh people, Peridot Mesa is not open to 
public collecting.  The people of the San Carlos Nation use hand tools to break apart the 
basalt and carefully remove the fractured peridot.  Smaller, lower-quality pieces are 
generally polished and made into beads.  These beads are usually strung together to 
make necklaces, earrings and other jewelry.  Only the rare, larger gem-quality pieces 
are cut as gemstones.   



Vanadinite 
 
 High quality, well-formed, bright red 
and glassy vanadinite specimens are among the 
many mineral treasures of Arizona.  As a matter of 
fact, some of the best vanadinite specimens ever 
discovered came from Yuma County’s “Silver 
District.” 
 The “Silver District” was discovered in 1860.  
As you can tell by its name, silver ore was the  
treasure in the mines of this region.  One of the 
more famous mines of the region (at least to  
mineral collectors) is the Hamburg mine.  It is 
interesting to learn that the Hamburg mine never 
produced any silver ore.  What it did produce, 
however, were some excellent vanadinite 
crystals.  These wonderful crystals formed in cracks 
in the quartz and calcite.  Some of the cracks are 
very thin; others are wide.  The larger crystals 
formed in the wider cracks.   

 The Old Yuma mine near Tucson produced some of the finest vanadinites in the world.  It 
opened in 1885 and produced lead in the form of the mineral galena.  The color of the vanadinite from 
the Old Yuma mine has been described as “fiery red.”  It also produced fine wulfenite crystals. 
 There are a lot of mysteries surrounding mines and minerals in Arizona.  For example, there is 
a long list of “lost” mines, that is, mines whose locations were kept secret so well that they were never 
found again!  Another mineral mystery surrounds a mine known as “The Romaldo Pacheco Mine.”  This 
mine is the locality of some of the best vanadinite specimens ever found in Arizona.  Some of these 
specimens are in the mineral collection of the Smithsonian in Washington, D.C.  The drawing below is a 
specimen from this mysterious mine.  The “mystery” is that no one knows where this mine was or is!  
Many mineralogists believe that the mine 
which is known today as The Pure Potential 
mine (also commonly known as the North 
Geronimo) is the Romaldo Pacheco mine. 
 
Above Left:  The author’s version of an old  
drawing originally published by V.R. Zepharovich 
in 1889.  Experts believe that it is a drawing of a 
vanadinite specimen from the Hamburg mine, 
Yuma County.   
 
Below:  A group of bright red,  
intergrown, vanadinite crystals from the  
Romaldo Pacheco mine, Yuma County. 



Wulfenite 
 When mineral collectors think of wulfenite 
and Arizona, they right away think of the Red 
Cloud mine, Yuma County.  Mineral collectors all 
over the world agree that Red Cloud wulfenites 
are the best of the best.  Like the specimen shown 
here to the right, the crystals are large, well-
formed, often complex, glassy and bright red.  
The Red Cloud mine is at the southern end of the 
Trigo Mountains which is north of the city of Yuma.    
Beginning in the 1870’s, the Red Cloud was mined 
for its lead ore which contained valuable 
amounts of lead and silver.  Wulfenite is a secon-
dary mineral.  This means that it forms after other 
minerals have formed when very hot fluids break 
down the first minerals.   
 The one mineral that has been mined from 
the Red Cloud since its very beginning is wulfen-
ite.  The crystals range in size from microscopic to 
6 centimeters long.  Studies show that the bright red color is caused by very small 
amounts of the element chromium in the crystals.   
 Many other mines in Arizona have produced high-quality, colorful wulfenite 
specimens.  It forms in mines that contain lead, molybdenum and silver, the types of 
mines that are typical in Arizona.  Below is a drawing of glass-clear, orange wulfenite 
crystals from the Mammoth-St. Anthony mine, Tiger, Pinal County.  The Mammoth mine 
was originally mined for its gold ore.  Notice that they are so thin and clear that you 
can see right through them.  



 The list of sources for high-quality 
wulfenite in Arizona is a long one.  The 
Hilltop mine, Cochise County produced 
yellow to yellow-orange wulfenite crystal 
groups.  The Glove mine, Santa Cruz 
County produced orange-yellow,  
intergrown wulfenite crystal groups that  
look a bit like potato chips! 
 To the right are some beautiful, 
yellow, transparent wulfenites on dark 
brown matrix from the Silver Bill mine, 
Gleeson.  The Silver Bill mine produced 
lead and silver ore (and a small amount 
of gold).  What is unique about the larg-
est crystal in this specimen is that it shows lines of growth as the crystal developed.  The lines that 
you see in the drawing represent lines that are on the  
inside of the crystal!  They show where the crystal grew, 
stopped and then began to grow again.  Mineralogists 
call this feature a phantom crystal.    
 The drawing to the right is another wulfenite  
treasure.  It is a large, thick, orange crystal.  The very  
center of the crystal is dark red.  The rounded mineral 
that formed with the wulfenite is blue-green smithsonite.   
This specimen is also from the Silver Bill mine.  By now you 
must have noticed that the mines of Arizona produce 
very attractive groups of different minerals. 
 Below is yet another fine wulfenite specimen.  
These wulfenite crystals are glassy and yellow.  Notice 
that they are very thick.  Instead of being thin like the 
others pictured here.  These crystals are described as 
“blocky” because of their thickness and overall shape.  
This specimen is from the 79 mine, Gila County.  The 79 
mine is an amazing deposit that produced lead, zinc,  
copper, silver, gold, and molybdenum.  In addition to 
these thick crystals, the 79 mine is also produced clear, 

transparent, yellow wulfenite  
crystals with red dots in the center 
of the crystals.  They are eagerly 
sought out by collectors. 
 The Old Yuma mine also 
produced very large, orange 
wulfenites.  It was at one time 
owned by Richard Bideaux, a 
highly-respected mineralogist, 
collector and author from  
Arizona.  The United States  
government purchased it and it is 
now within the Saguaro National 
Park. 



The Great Arizona Mineral Search 
 

Literally hundreds of different minerals have been found in Arizona.  As you read earlier, the 
mines of the Bisbee District alone have produced over 200 different mineral species.  Hidden in 
this word search are minerals from Arizona for you to find.  Some of them are common minerals 

that you already know.  Others are very rare and you may be seeing their names here for the first 
time.  When you have finished the word search challenge, you can do some research and learn 

about all of these wonderful mineral species.   
 

The words can be found going left to right, right to left, top to bottom, bottom to top, and  
diagonally.  Good luck! 

A W C A M E T H Y S T R P T Y 

J U E D I A B O L E I T E A V 

B L R L I N A R I T E T R L A 

G F U I O K P O B C I L I C N 

L E S X C Y T O M C D A D F A 

A N S F R H R M L H P G O L D 

U I I I T N A A G O L D T B I 

B T T O I Z C L G A L E N A N 

E E E T U W P A C O P P E R I 

R B E R W E S C U I H A N I T 

I S I L V E R H P D T P O T E 

T T M I C A S I R T O E W E R 

E A J O I T E T I Q U A R T Z 

D I O P T A S E T I L A H C E 

T U R Q U O I S E N I V I L O 

Ajoite; Amethyst; Aurichalcite; Azurite; Barite; Bornite; Calcite;  
Cerussite; Copper; Cuprite; Diaboleite; Dioptase; Galena; 

Glauberite; Gold (x2); Halite; Linarite; Malachite; Mica; Olivine;  
Peridot; Pyrite; Quartz; Silver; Talc; Turquoise; Vanadinite; Wulfenite 



Arizona Mineral Crossword Puzzle 
 

Below you will find facts about minerals found in Arizona.  The answers can be found 
somewhere in this book.  Let’s see how much you remember! 

ACROSS 
1.  The name “Arizona” may come from the Aztec word “arizuma” which means “______-bearing.” 
3. The Red Cloud mine has produced some of the best specimens in the world of this popular,      

colorful, glassy mineral. 
5. A special word used by mineralogists to describe a mineral that has the shape of one mineral 

species but the chemical formula of another. 
8. A very important copper ore.  When it forms needle-like crystals it is called “chalcotrichite.” 
9. There are two lead ores found in Arizona.  One is galena.  The other is _____________. 
11. Petrified wood is the Arizona State Fossil.  What is the mineral that has replaced the wood in the 

Petrified Forest National Park? 
12. The Camp Verde mine produces this tasty mineral.  It is sometimes purple. 
 
Down 
2. A bright red, glassy mineral from Yuma County’s “Silver District.” 
4. Arizona is called “The ____________ State.” 
6. A green, gem variety of the mineral olivine. 
7. Malachite and _______________ are two very important copper minerals found in Arizona. 
10.  The Apaches call this mineral oro-hay.  The Navajo call it oolaa. 



Minerals Named After People & Places of Arizona 
This is just a very short list of the many different minerals that are named after people and places from 

Arizona.  You can find a full list in the books listed on the next page or on the internet.  Also, look for 
minerals that were first discovered in Arizona . . . it’s a very long list, too! 

 

Type Locality 
A “Type Locality” is the locality where a mineral was first discovered and then identified as a newly  

discovered mineral.  Many towns and mines in Arizona are type localities.  You can see in the mineral 
names listed below that a number of them are from type localities in Arizona. 

 

Places 
Ajoite was discovered at the New Cornelia mine in Ajo, Pima County, and was named after the 
 town of Ajo.  Ajo is the type locality of this mineral. 
Antlerite was discovered in the Antler mine, Mohave County.  It was named after this mine.  The 
 Antler mine is the type locality of this mineral. 
Arizonite is not a mineral.  It is a mixture of hematite, ilmenite, rutile, and anatase.  This mixture of 
 minerals was found in Arizona and named after our great state! 
Mammothite was named after its place of discovery, the Mammoth-St. Anthony mine,  
 Mammoth District, Pinal County.  This is the type locality of this mineral. 
Navajoite was discovered on the land of the Navajo Indian Nation.  Officially it was named in 
 honor of the Navajo people.  Also, it was found on land that was also named after the Navajo 
 people.  The type locality is the Monument No. 2 mine, Apache County. 
Shattuckite was discovered in the Shattuck mine, Bisbee, Cochise County and named after the 
 mine.  The Shattuck mine is the type locality of this mineral. 
 

People 
Apachite was named in honor of the Apache people who live in the area where this mineral  
 species was discovered, the Christmas mine, Gila County.  The Christmas mine is the type  
 locality of this mineral. 
Artroeite was named in honor of Arthur Roe (1912-1993).  He was a Chemistry professor.  Later in his 
 life he was a volunteer at the University of Arizona Mineral Museum and the Arizona Sonora  
 Desert Museum. 
Bideauxite was named in honor of Richard A. Bideaux (1935-2005).  He lived in Tucson.   Mr. 
 Bideaux discovered this mineral and received the rare honor of having this new mineral  named 
 after him.  He was co-author of the important book, Mineralogy of Arizona. The type locality is 
 Mammoth – St. Anthony mine, Tiger, Pinal County. 
Butlerite was named in honor of Gurdon Montague Butler (1881-1961).  He was a mining geologist 
 at the University of Arizona, Tucson. The type locality is the United Verde mine, Yavapai County.  
Kinoite was named in honor of Eusebio Francisco Kino (1645-1711).  He was a Roman Catholic Priest 
 and an explorer of the American southwest. 
Wendwilsonite was named in honor of Dr. Wendell E. Wilson (1946 - ).   Dr. Wilson is the Editor-in-
 Chief of The Mineralogical Record magazine.  He is a mineralogist and an accomplished artist. 
Yavapaiite was named in honor of the Yavapai people who were the first native people who 
 lived in the area of Arizona where this mineral was first discovered. 
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