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During the late 1870s, the southeastern part of the Arizona Territory was a hostile and dangerous 

place.  A lack of water and an abundance of warlike Apaches, American outlaws and Mexican 

bandits kept all but the foolish and desperate away.  Few dared enter this barren and desolate 

area alone.  It was during a search for Geronimo and other renegade Apaches that a small 

detachment of the US Calvary came into the solitary Mule Pass Mountains in the summer of 

1877 and which led to the accidental discovery of what became one of the World’s great mines.  

 

Early that year, the silver deposits in what would become Tombstone had been discover some 23 

miles north and west of the Mule Pass Mountains, so the soldiers and their civilian scout guides 

were doubtlessly on the lookout for signs of mineralization wherever they went.  The rust-red 

hills they found in the Mule Mountains under the relentless August sun must have stirred their 

imagination, but at the moment water was more important. Indeed it was during the search for 

water that civilian army scout Jack Dunn found chunks of red-brown, minium-coated cerussite at 

the base of a hematite pinnacle.   Together with Lieutenant J. A. Rucker, his commanding 
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officer, and T. D. Bryne, Dunn located the first mining claim in Mule Gulch on August 2, 1877, 

naming it the Rucker Mine, even though it was just a mining claim. 

A hand-scribed, true copy the original location notice as filed with the Pima County Recorder on August 29, 1877. 
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It would be three long and difficult years before any real mining was to take place. The early 

years in Mule Gulch, as Bisbee was then known, were uncertain ones. It was silver, often found 

mixed with lead that was the metal sought, not copper, but there was no silver to be found.  The 

cerussite outcrop found by Dunn was very small and soon gone as all early attempts to mine and 

smelt the lead had ended in failure. Meanwhile, a number of other mining claims had been filed 

nearby by other prospectors, mostly on the several small and discontinuous copper outcrops. 

They quickly sold their undeveloped mining claims whenever they could, thus the claims 

changed hands several times before those with the necessary experience, capital and foresight 

were in place to exploit the potential (if any) that this remote and desolate site offered.  

The first hint of greatness came in August of 1880 with the chance discovery of extraordinarily 

rich copper ores on the surface of the Copper Queen mining claim, where brush was being 

removed (Douglas, 1881).  Mining began in earnest soon after and a small, but adequate smelter 

constructed by the newly formed Copper Queen Mining Company.  

However, before the copper could be mined economically, transportation difficulties had to be 

overcome and a solid market for the metal established. Serendipitously, these two enormous 

challenges were overcome by forces external to and independent of what was happening at 

Bisbee.  These events had as much to do with Bisbee’s eventual success as did the rich ores and 

capable management of the mines as they developed. 

Slide 2 

The Development of Bisbee – the coming of the railroad

Bisbee did not become an important mining center in Isolation.

Two significant, national developments made it possible --

cheap, efficient transportation for bulk commodities coupled

with new uses and increased demand for copper

Cheap and efficient transportation comes to the west.

– The development of the great western copper deposits at

Butte, Montana, as well as Globe, Clifton and Bisbee in

Arizona was only possible because of inexpensive

transportation provided by the new, transcontinental

railroads

– All base metal mines are extremely sensitive to

transportation costs. Not only did the many tons of metal

need to be sent to market, but many more tons of

consumables –coal, coke, timber, machinery and the

necessitates of life – had to be brought in

– The completion of the southern, transcontinental

railway in 1881 was vital for Bisbee’s success . Yet,

Bisbee was still 65 miles from the nearest railroad, but this

was ever so much closer.

Before the completion in 1881, Bisbee’s crudely smelted copper

was sent to San Francisco by wagon and rail, then by ship to

New York. The ore mined had to be very high grade to pay the

cost of getting it to market and still make a profit. There was

little ore of such a high grade that it could support these

costs.
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 Base metals are transportation 

intensive industries.  It required 

inexpensive transportation to make 

a copper mine a truly profitable 

venture. Thus, until the southern leg 

of the transcontinental railroad 

crossed the Arizona Territory in 

1880-1881, no base metal mines in 

Arizona were truly successful.  

For the mines at Bisbee, the rail 

spur from Benson to Fairbank and 

the connection to the New Mexico 

and Arizona Railroad or the 

Southern Pacific was a God-send.  

Rail transportation was but 40 
A part of an 1887 map showing the roads to Bisbee and the location of 

The railroads to the north.  The best road connection was to the rail junction 

at Fairbank.  Library of Congress 

The full development of Arizona’s  great mineral wealth 

depended on cheap and efficient transportation 

Base metal mining in 

Arizona lagged as the 

southern railway 

crossing the  Territory 

did not reach Tucson 

until March 1880

. Bisbee’s future 

depended on this 

vital link.

A 22-mule team hauling wagons of 

coke to the Copper Queen 1884

Library of Congress

Graeme Larkin collection

•It was not 

completed until 

1881when it joined 

the Santa Fe at 

Deming, New Mexico.

Possible railroad routes through                             

the Arizona Territory  - 1857
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miles distant, a hard 40 miles to be sure, but within what was a reasonable distance for the time.  

In 1882, the Copper Queen sought to shorten the haul distance by nearly 20 miles by 

constructing a road over the Divide of the Mule Mountains.  

 

Slide 4 

 

With the wide-spread use of electricity, copper’s future was secure.  No other element had the 

ability to efficiently and cheaply transmit electricity.  Even today, copper is the best material for 

this application. 

The increased demand did not result in a huge price increase in copper, but rather stimulated the 

development of more mines, so increased copper availability somewhat stabilized the price as 

did the introduction of electrolytic refining, which substantially improved copper quality.  Thus 

sufficient amounts of   reasonably priced good quality copper were available to meet the ever 

growing demands for the red metal.  Had copper remained relatively high in cost and/or poor in 

quality, the electrification of America would have been retarded and the development of the 

The Development of Bisbee --- The age of electricity

• The increasing demand for copper 

generated a price sufficiently high to make 

remote deposits like Bisbee economically 

viable

– Historically, the uses for copper were few –

cooking pots, wooden ship cladding, roofing, 

minor coinage and ornamental brass .  By the late 

1860s, iron had largely replaced the first two 

uses, thus reducing demand 

– This limited demand was easily filled by the great 

mines in northern Michigan as well as imports 

from the soon to be great mines in Chile, both of 

which were close to cheap, water transportation

• Then came the electrification of America –

electrical power for industry, replacing 

steam and lighting for both home and 

industry, replacing gas. telephone and 

telegraph both helped too, though in a 

relatively minor way.
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country less dynamic at a critical moment in history.  Copper is still critical to growth and 

development today. 

Slide 5 

 

The above graph shows that fortuitously, the Copper Queen began production at a relative high 

in the price of copper.  A declining copper market undoubtedly was a factor in the Copper Queen 

deciding to merge with the Atlanta to form the Copper Queen Consolidated Mining Company.   

 

As they had faith in the long-term outlook for copper, PD bought out the last holdings of the 

original Copper Queen in low price times, further; they invested in new smelting works and built 

the railroad to reduce cost during an upturn in copper prices. The C&A was founded by outside 

capital during a time of good copper prices.  These types of events still encourage people to look 

for deposits and capital is relatively easy to raise in the market.  

 

World War I causes a huge jump in copper prices which encouraged PD to design and start the 

Sacramento Pit project, but they missed the peak.  However, they were able to produce copper 

more cheaply from the Sac Pit during low prices.   

How the price of copper influenced decisions

~~~~~

How the price of copper influenced decisions

~~~~~
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The Great Depression brought the two companies together by 1933, just to survive the worst 

copper prices ever seen.  World War II boosted the price, but government imposed war time price 

controls prevented it from experiencing the huge price jump seen during WWI.  However, as a 

part of the War effort, government subsidized production, thus the actual profit would have been 

more than is apparent from the graph.  The post WWII years were difficult for the copper 

industry, but as prices recovered, PD designed and built the Lavender Pit mine with the 

assurance of government price support, which was never needed because of the rise in prices.   

 

A period of relatively modest to low prices made the late 1950 s and 1960s difficult years during 

which there were two extended labor strikes (1958 - 6 months, 1967/68 - 8 months).  The pit was 

too mature to withstand the declining prices of the mid 1970s as the long hauls made the last ores 

expensive and the huge waste removal required to increase reserves was totally uneconomic, thus 

the pit was closed.  The decline in copper price continued and six months later the underground 

mines closed because the costs were just too high and better prices were not in sight.  Indeed, 

copper prices did not improve substantially for more than 30 years after the final closure of the 

mines at Bisbee. 
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A Very Difficult Beginning

• The new find in Mule Gulch attracted considerable 

attention right away. The Cochise County Record of 

mines shows:

– In 1877 a total of 16 claims were located

– During 1878, 47 more were recorded, including the Copper 

Queen 

– 1879 saw 53 additional claims filed

• The first mining efforts in Mule gulch were an absolute 

failure

– The lead ores originally found did not contain appreciable 

silver and were very limited in size.  This was not another 

“Tombstone-like” deposit.

– Copper showings were found nearby, but it was hundreds 

of miles to the closest railroad, thus they were of little 

value.

– George Warren and several associates mined a small 

copper showing and built a tiny smelter, but the venture 

failed financially   

– In any event, the claim owners did not have the necessary 

capital  to develop a copper mine, as the old saying went 

“To open a copper mine, you have to own a gold mine to 

finance it.”  This was ever so true in the remote mountains 

of Southeastern Arizona in 1878. The Copper Queen must be 

sold
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In early December 1879 Edward Reilly went to Mule Gulch to look at the Copper Queen claim 

on the recommendation of Tucson merchant, Luis Zeckendorf.  The early workings were then 

four feet wide and ten feet deep and about ½ a ton of malachite containing ore averaging 22% set 

outside the cut.  This ½ ton has been sorted out of 7 ½ tons of rock mined, but the mine looked 

impressive.   

The owners at the time were Marcus Herring, George Eddlemen, G. W. Anshurtz and George 

Klein with 2/3 interest and D. B. Rea, George Atkins and W. F. Bradley with a combined 1/3 

ownership.  The 2/3 ownership was sold for $9,000 and the 1/3 for $6,000 in April 1880 to 

Reilly.   

 

As Reilly has no real money he must sell a majority of the claim to keep a share, which he does, 

via the firm of Bisbee, Williams & CO., to Martin and Ballard who buy 2/3 for $20,000 in May 

of 1880.  They also commit to furnish the necessary working capital and finance the building of a 

smelter. 

 

 

The Copper Queen is sold by the discoverer's

• In April 1880, one Ed Reilly pays $800 for an 

option to buy the Copper Queen mining claim, 

but does not have the needed $15,000 to 

complete the purchase 

– He goes to San Francisco to the mining consulting 

firm of Williams & Bisbee who connect him with  

ballard & Martin who will finance the purchase 

for 2/3 of the property for $20,000.  

– The Copper Queen orebody is serendipitously 

discovered  west of the small, early workings

– Ben Williams becomes mine superintendent and 

mining begins in earnest

– Louis Williams is placed in charge of the smelter 

which was completed in August of 1880

• The Copper Queen begins her ascendancy to 

fame as the richness and size of her orebody 

is demonstrated.

~~~~~
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Slide 8 

Black copper was the term used to describe copper which was smelted in furnaces like those at 

early Bisbee where the ore was shoveled in to the furnace with coke in a ratio of 8 parts ore to 

one part coke.  The bars typically were +95% copper and free of any deleterious impurities.  

Business card for the firm of Bisbee, 

Williams & Co. - 1881 

The early years mining the Copper Queen

Early mining was straight

forward. The rich malachite ore

was broken and loaded into

wheelbarrows which were

pushed a short distance and

dumped into a chute leading to

the smelter below.

The ore smelted easily and

produced a clean, very

marketable bar “black copper”.

For every 100 tons of ore

smelted, 22 tons of copper were

produced, however the grade

soon dropped to 16%.

Substantial profits were being

made from this simple operation.

The capacity of both the mine and

smelter were soon expanded

with a second furnace added in

August 1881. ~~~~~

Graeme Larkin collection    

Mining in the Copper Queen open cut          

1881
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Thus, quite marketable in the era before electrolytic refining became commonplace.  Only the 

copper from northern Michigan “Lake Copper” as it was called, was of a superior quality. 

 

Slide 9 

 

As shown by the legend at the right, in the 

illustrations above and below, the high-

grade, malachite-containing ore is depicted 

in green with a bit of red and black, much as 

it appeared in the mine.  The lower grade 

material is shown as malachite mixed with 

the red-brown iron oxides, again much as it 

was seen in the mine. 

 

Assay legend from an 1881 Copper Queen Mine map. 

The Copper Queen Mine

A cross sectional view of the Copper Queen Mine in 1881

The Copper Queen Mine

A cross sectional view of the Copper Queen Mine in 1881
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Map of the 

first level of 

the Copper 

Queen Mine 

showing the 

open cut or 

quarry, as it is 

so noted - 1881 
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In this classic cabinet photo, the support timbering has been placed in a manner called cribbing.  

It is one of the strongest forms of ground support. Also visible are Nobel brand dynamite boxes 

and two staged double jack drilling teams, with the one at the bottom drilling a down hole and 

immediately above, the second team is drilling an up hole.   

 

  

New Owners, little faith 

In spite of the apparent richness and the steady flow of 

profits, the new owners had but one desire and that was 

to sell before the  ores were exhausted. 

Early work on 

the  Copper 

Queen orebody 

was most 

promising.  

The copper 

content was 

high  and the 

volume of ore 

seemed 

impressive.  

Both mining and 

smelting were 

reasonably 

simple

~~~~~

Mining in the Copper Queen open cut          1883
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As illustrated by the map above, the Copper Queen had searched for additional ore on the four 

levels of the Queen Inclined shaft.  The first level is shown in black, the second in red, the third 

in yellow and the fourth in black.  In time, it was to be a continuation of exploration work on the 

fourth level which would be successful, but much drama was to transpire first. 

 

  

The search for additional was frustrating

Workings of the Copper Queen mine  1882        From an original map in the Graeme 

Larkin collection

In their 

efforts to 

locate more 

ore, the 

owners of 

the Copper 

Queen sank 

an inclined 

shaft in 1881 

and while it 

made mining 

of the 

original 

orebody more 

efficient, no 

new ore was 

found despite 

much 

drifting.
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The mining press of the day periodically carried a notice that the Copper Queen had been sold, 

but in fact it never did.  This was a huge concern to Messieurs Martin and Ballard who were very 

anxious to sell the mine while there was still ore in sight --- and the ore was disappearing 

quickly.  This is why they were looking for more – not to make the mine better, but to make it 

more saleable.  

 

 

  

The Copper Queen Mine was always for sale

• However, the new owners 

had  very little faith in the 

deposit.

– This was a limestone hosted 

replacement copper deposit 

and  the nature of these 

deposits was poorly 

understood. Few people 

believed they could be very 

large 

– There was a fear that it, too 

would be limited in size and 

be soon mined out and no new 

orebodies found. After all, 

the West was dotted with 

ghost towns that had 

grownup quickly around rich 

deposits which, in the end, 

were very small.  Was Bisbee 

to be another one of these? 

Prospectus of the Copper Queen Mine  

1881
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1881 map of the registered mining claims in the Warren Mining District. Library of 

Congress 
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Actually, the Copper Queen was mining ore it found on its own claim, the Copper Queen, but it 

was a physical extension of the ore mined by the Arizona Prince on its own claim and they 

followed it onto the Copper Queen claim, as was the common.  When they found the Copper 

Queen mining “their ores” the Prince filed a claim of trespass against the Queen.  Under the 

extralateral rights of a mining claim the owner of the highest part of the ore or formation could 

follow it outside the physical boundaries of his claim.  The though being, that the highest point 

of the ore would be the natural point of discovery and the discoverer or his successor in interest 

should have the right to fallow the ore to its end, a perfectly logical position, but one which in 

nature was much less clear.  Nonetheless, this “right” had recently been confirmed by the much 

hated Richmond Eureka case decided in Nevada.  The law as written says: 

 

“The locators of all mining locations heretofore made, or which shall hereafter be made, on any 

mineral vein, lode or ledge, situated on the public domain, their heirs and assigns, where no 

adverse claim exists on the tenth day of May, eighteen hundred and seventy-two, so long as they 

comply with the laws of the United States, and with state territorial and local regulations not in 

conflict with the laws of the United States governing their possessory title, shall have the 

exclusive right of possession and enjoyment of all the surface included within the lines of their 

There were others here too – Arizona Prince Copper Co.

The Arizona Prince Copper Company was among the first to come.

It owned the adjacent Copper Prince claim and was initially

successful and built a smelter. The ores were limited with little

hope of finding more. However, they dipped into the Copper

Queen claim which gave the Prince the right to mine them.

Copper Prince smelter c-1882 Graeme Larkin collection

A battle between 

the copper Queen 

and the Prince  

was inevitable 

and not long In 

coming. It started 

in 1881 when the 

Prince brought 

suit against the 

Queen for 

trespassing 

under the hated 

“Law of the Apex” 

and won, only to 

be purchased by 

the CQCMCo in 

1887.
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locations, and of all veins, lodes and ledges throughout their entire depth, the top or apex of 

which lies inside of such surface lines extended downward vertically, although such veins, lodes 

or ledges may so far depart from a perpendicular in their course downward as to extend outside 

the vertical side lines of such surface locations. But their right of possession to such outside 

parts of such veins or ledges shall be confined to such portions thereof as lie between vertical 

planes drawn downward, as above described, through the end lines of their locations, so 

continued in their own direction that such planes will intersect such exterior parts of such veins 

or ledges. And nothing in this section shall authorize the locator or possessor of a vein or lode 

which extends in its downward course beyond the vertical lines of his claim to enter upon the 

surface of a claim owned or possessed by another.' Act May 10, 1872”  

 

Slide 14 

The Neptune Mining Company held, what proved with more investigative work, substantial ore 

deposits.  However due to a combination of underfinancing and poor management caused the 

company to become insolvent. Interest favorable to the Copper Queen Consolidated Mining 

Company purchased the claims at a sheriff’s sale in 1890 (E & MJ, 1890).   At first the 

properties were developed independently as the Holbrook and Cave Mining Company, but under 

There were others here too – Neptune Mining Co.

The Neptune mining company was here too. The claims they

held ultimately proved to be extraordinary rich, but most of

their money was spent building a smelter on the san Pedro

river near present day Herford which produced some copper

in 1881. Ultimately the CQCMCo ended up with these fine

properties which included the Dividend and Silver Spray. ~~~~~

a “pretentious” house

(for Bisbee of the

era) called “the

Castle” was built at

the base of Sac Hill

for its manager

“Colonel” Herring

and was seen as

imprudent and a

waste of money by the

company.

“The Castle” c – 1884

Graeme Larkin collection
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era) called “the

Castle” was built at

the base of Sac Hill

for its manager

“Colonel” Herring

and was seen as

imprudent and a

waste of money by the

company.

“The Castle” c – 1884
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the same management as the Copper Queen.  The ores were smelted in the Copper Queen 

smelter and the black copper bars marked as H & C, while the Copper Queen bars were marked 

as C     Q.  

 

 

Slide 15 

There were others here too – Atlanta Mining Co.

• Phelps Dodge had long considered becoming a 

copper producer and had looked at Bisbee 

several times before buying the Atlanta claim in 

1881on the recommendation of James Douglas

Dr. James Douglas  c-1895

Graeme Larkin collection

PD would ask Dr. Douglas to go to Bisbee and 

personally oversee the mine he had 

recommended they buy 

Douglas was no stranger to Bisbee as he had 

visited here several times, even to help sell 

the Copper Queen for Martin & Ballard

This time he would stay and experience huge 

frustrations looking everywhere for ore, 

frustrations shared equaled only by his 

neighbors at the Copper Queen as they too 

searched for more ore, but in vain 

Surely the great Copper Queen orebody was 

not the only one here, others must be hidden 

in these limestones, but where ~~~~~
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A Holbrook and Cave check signed by Ben Williams as Superintendent.  He was also the Superintendent of the 

C. Q. C. M. Co. at the same time. Graeme Larkin collection 
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In June of 1881, D. W. James and W. E. Dodge, the principals of Phelps, Dodge, and Company 

(an old established mercantile firm), asked Dr. James Douglas to examine the Atlanta, a claim 

adjoining the Copper Queen mine. This claim had been offered to the company for $40,000. 

Douglas was chosen because he had previously been in Mule Gulch to visit the Copper Queen 

(Douglas, 1909). Making the requested examination, Douglas emphatically recommended the 

purchase, but cautioned that “the risks were too great to be taken by a purchaser who was not 

able and prepared to lose all that he had invested" (Douglas, 1909). Nevertheless, the risks were 

accepted, and Phelps Dodge entered the mining field, eventually to become one of the greatest 

copper companies in the world. 

Douglas himself was placed in charge of exploration on the Atlanta claim. An anomaly in this 

rough, primitive camp, he was well educated, cultured, and sensitive to the needs of others. 

Though often monetarily poor, he was a man of exceptional integrity. When asked about his fee 

for examining the Atlanta and given the choice of cash or a share of the mine, he reflected, "the 

cash was greatly needed, but I told them that as I had advised them to take more than an average 

risk, I would share it with them. And on that sudden impulse and hasty decision depended my 

whole subsequent career—successful beyond anything I had ever dreamed of" (Langton, 1940). 

For over 2 years Douglas searched and explored, sinking prospect holes on small bunches of ore 

wherever they could be found: two years of vexation and disappointment. Having spent $80,000 

in these efforts, James and Dodge were thoroughly disheartened—not a single car of ore had 

been produced. 
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In 1883-1884, Bisbee’s sole reason for existence was the Copper Queen Mine.  It was here that 

most worked and it was from here that the only real value flowed.  If the ores were all mined out 

and no others found, Bisbee would simply join the already long list of western towns that died 

when the small mine was worked out. 

 

To be sure, there were others in the area seeking something similar to the Copper Queen and the 

Copper Prince did produce some copper metal, but the town depended on the Copper Queen for 

its tenuous existence. 

 

  

This small mine was everything to Bisbee

Copper Queen mine

Copper Queen Mine, smelter  and  Bisbee c- 1883

Graeme Larkin collection~~~~~

This small mine was everything to Bisbee

Copper Queen mine

Copper Queen Mine, smelter  and  Bisbee c- 1883

Graeme Larkin collection~~~~~
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It was now the spring of 1884, the neighboring Copper Queen orebody had suddenly pinched out 

and only 90 days of ore remained. All efforts at the Copper Queen to find an extension of the 

orebody failed. Douglas still could not believe that only one orebody was here—surely others 

must exist nearby.  

 

So it was that James and Dodge, with much misgiving, committed a final $15,000 for a 400-foot 

shaft on James Douglas's faith. Douglas reflected, "John Prout and I selected the site where the 

shaft was to be sunk. But long before it reached the 400-foot level, the gloom which hung over 

both companies had been dissipated, for at 210 feet from the surface the shaft penetrated a very 

rich orebody, which was almost simultaneously entered by the level being driven east from the 

foot of the Copper Queen incline. The Atlanta shaft was sunk for 200 feet through solid ore," 

(Douglas, 1909). 

 

 

 

1884 and things look very bleak

The Queen franticly searched for more ore with no luck.

The Atlanta had now spent 3 years and a huge sum of money in a 

fruitless search and was now making its last effort, a 400 foot 

shaft.  The future of Bisbee was uncertain at best.

Then, during the last months of the year, the Atlanta shaft 

struck ore at 210 feet in depth. The Copper Queen hit the same 

orebody on the Copper Queen claim very soon thereafter with a 

drift from the bottom of the incline. ~~~~~

The great 

Copper Queen 

orebody had 

reached its 

end just below 

the 300 level, 

but a few 

months ore 

remained
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Bisbee is saved

• Bisbee was saved the fate 

of so many western mining 

towns as the discovery of 

new ore gave it life, gave 

it hope.

• It also gave the owners of 

the Copper Queen Mine a 

new basis to again try to 

sell the mine. 

• By now the town was more 

than just a collection of 

shacks and tents; it had 

taken form with several 

hundred residents and a 

number of small 

businesses.
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The Copper Queen Consolidated Mining Company

With new ore, the Copper Queen is more eager than ever to sell. 

“Experts” are brought in to evaluate the mine. a greatly 

inflated prospectus is put together to market the property, 

which the prestigious E & M J considered to be a fanciful if not 

fraudulent (February 1885).

An English group makes a conditional offer which withdrew 

after the E & M J’s scathing editorial (July 1885).

The Czar shaft is sunk by the Queen to exploit the new ores

The failure of this sale 

forced the merger with 

the Atlanta (August 1885).

The Copper Queen 

Consolidated Mining 

Company CQCMCo. is 

formed. 

PD becomes a copper 

producer a giant is born.

Czar mine          1885      Copper Queen mine

Site of Queen mine tour
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The price of copper continued to fall and, by 1886, the metal from the Queen was selling for only 

eight cents a pound, down from 20 cents when the mine first opened. There was little profit in 

the 500,000 pounds a month the mine produced. At this same time, James and Dodge purchased 

those interests in the Queen held by Martin and Reilly, thereby achieving control of the mine.  

 

Not only did the partners of Phelps Dodge & Co. have the courage to buy, but also to advance 

the company adequate funds with which to build a new smelter with a capacity of 1 million 

pounds a month. The hope was that increased production would enable the Copper Queen 

Company to make a profit. For almost a year the mines were shut down until the new smelter 

became operational. Only some exploration work and de-watering were carried on at this time. 

 

 

 

 

Expansion and costs control

• Following the consolidation, copper prices dropped to 

levels never before seen. There was no profit  to be had

• Costs must to be reduced to make even the smallest of 

return on the massive investment made in the mine to date

• The Copper Queen inclined shaft was closed and replaced 

by the more efficient, vertical, Czar  Shaft nearby

• The old, two furnace smelter  was too small to keep up 

with the needed increase in production

• Substantial  additional capital was needed and the  newly 

found ores seemed  sufficient to justify the  investment

`````

Copper Queen Mine

Bisbee – 1886 Graeme Larkin collection

smelterCzar Mine
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Expansion of the smelter reduced cost 

A new three furnace smelter was built next to the Czar shaft and 

quickly expanded to four furnaces as new mines were opened and 

production increased. Costs dropped, but so did the mined grade  -

from an average of greater than 10% to just over  7% copper.

Czar mine and smelter - March 1888                                   Graeme Larkin collection

The larger, 

more 

efficient 

smelter 

allowed 

lower 

grade ores 

to be 

profitably 

smelted

smelter

Queen Mine 

Tours site
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 Section of a map of railroads in Arizona as of 1888 - Library of Congress 

The Copper Queen builds a railroad

A passenger/mail train   of the EP & SW steams past 

Sacramento Hill - 1898 -Graeme  Larkin collection

By late1888 the Copper Queen 

recognized that further 

economy was essential to the 

successful exploitation of 

the many lower grade ores 

being found.  Cheaper 

transportation was critical, a 

railroad had to be built to 

Bisbee, but who would do it.

Freighting black copper bars from the 

Copper Queen smelter  by mule train -1880 

Graeme Larkin collection

Neither the Santa Fe nor the 

Southern Pacific was 

interested in building a road 

to Bisbee.  Thus, the Copper 

Queen had no choice.  By the 

end of 1889, the Arizona and 

Southeastern railroad  

reached Bisbee.  Freight cost 

dropped from $6.00 per ton to 

$1.00 per ton.  

The Copper Queen builds a railroad

A passenger/mail train   of the EP & SW steams past 

Sacramento Hill - 1898 -Graeme  Larkin collection

By late1888 the Copper Queen 

recognized that further 

economy was essential to the 

successful exploitation of 

the many lower grade ores 

being found.  Cheaper 

transportation was critical, a 

railroad had to be built to 

Bisbee, but who would do it.

Freighting black copper bars from the 

Copper Queen smelter  by mule train -1880 

Graeme Larkin collection

Neither the Santa Fe nor the 

Southern Pacific was 

interested in building a road 

to Bisbee.  Thus, the Copper 

Queen had no choice.  By the 

end of 1889, the Arizona and 

Southeastern railroad  

reached Bisbee.  Freight cost 

dropped from $6.00 per ton to 

$1.00 per ton.  



62 

 

Slide 23 

 

 

 

  

New mines, new orebodies and a railroad brought 

Bisbee to the forefront of Arizona mining camps

By 1891, the mines of the CQCMCo. at Bisbee were the richest  and 

most famous in Arizona.  They were also noted for their fine 

mineral specimens, such as these from the Czar Mine.

Bisbee - 1891

Azurite      

– 30 cm 

Graeme      

collection

malachite 

– 40 cm 

Freeport      

collection
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Excerpt from the George English Catalogue of Minerals - 1890 

Bisbee minerals and the Copper Queen Consolidated 

Mining Company

Malachite                      

pseudo after  Azurite   

Czar Mine

Sold  by  G. L. English 

1891

Sold by A. E. Foote 

1891
Azurite             

Holbrook Mine

Wonderful mineral specimens were abundant in these new mines, 

specimens which were much better than ever seen from any mine 

anywhere.  Soon, they were very much sought after by eastern 

mineral  dealers who often visited Bisbee. The CQCMCo. actively 

assured the preservation of these fine minerals by company 

collecting and allowing others to collect as well.

But a new and very different 

use for these strikingly 

beautiful minerals was about 

to present itself, one in the 

elusive quest for statehood.
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An opportunity to dispel the negative myths about the 

Arizona Territory

• Here was the platform that the Arizona  

Territory could use to show America that it 

held unimaginable wealth in its mineral 

deposits and agricultural potential.  

• However, Arizona got off to a slow start 

preparing for the prestigious event and seemed 

directionless. Enter the CQCMCo.

1890 – Congress authorizes The World’s Columbian 

Exhibition 

“The Copper Queen company will exhibit at the World’s fair a 

mammoth specimen of ore from their mines.  The work of 

chiseling it out has been going on for some time and great 

care is being taken in its extraction.  It is estimated that 

when ready for shipment it will weigh five tones and be in the 

shape of a brick. The specimen is from the big stope from 

which such beautiful specimens have been taken and will, 

without doubt, be the most attractive  specimen on 

exhibition.” Chicago Daily Tribune, March 13 1891; Los Angles Times, March 30, 1891
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3 ½ ton block in the 

American Museum 

Left -Azurite and 

malachite block at the 

Czar Mine – 1891, 

shortly after its 

removal from the mine.

Bisbee Mining and Historical Museum Collection

3 ½ ton block in the 

American Museum 

Left -Azurite and 

malachite block at the 

Czar Mine – 1891, 

shortly after its 

removal from the mine.

Bisbee Mining and Historical Museum Collection



66 

 

Slide 27 

 

 

 

  

Some of malachite and azurite specimens 

displayed by the Copper Queen 

at Chicago in 1893  

Freeport-McMoRan Collection
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Since the quest for statehood began in earnest in 1887 (Wagner, 1980), the Copper Queen had 

been a strong supporter of independent statehood for Arizona and now stood ready assist.  But 

why should this private company spend the significant sums required for this effort?  The Copper 

Queen was a well-known, closely held and highly profitable company, which neither wanted 

new shareholders nor needed outside capital.   Fundamentally, the owners of the Copper Queen 

believed in Arizona, its people and that it would advance more assuredly, unencumbered by the 

less developed and largely agrarian New Mexico.  And too, they did need to protect their 

substantial investments at Bisbee, Morenci and Globe, something that would be simpler for the 

Territories largest business, if Arizona emerged from the statehood quest alone.  

With this need evident, the collecting of mineral specimens for the Arizona Display in the Mines 

and Mining Hall began early in 1891 (Chicago Tribune, 1891).  By this time, the fabled Copper 

Queen Mine had been closed for several years and replaced by the more efficient and nearby 

Czar Mine, which exploited the same newly found, rich orebodies.  Also, the Holbrook Mine, 

some 600 feet south and east of the Czar was mining equally good and specimen rich ores.  From 

the many stopes in just these two mines came a broad suite of wonderful minerals in a dizzying 

Bancroft, in his The Book of the Fair (1893) described the

Arizona mineral display at the World's Fair as:

“Arizona’s exhibits, adjoining the Colorado

section, are displayed to excellent advantage on a

raised platform, in the center of which is a

monument of copper ore, in rich colors of blue and

green, one of the specimens which it is composed

weighing nearly 7,000 pounds, and the smallest

exceeding 800 pounds. Around it are cases of

cuprite, azurite, malachite, and other minerals of

brilliant hue, some of the samples from the

Holbrook mine, where there is a cave of

stalactites, being covered by incrustations of

silver.”

The World’s Columbian Exhibition of 1893 

The Arizona Pavilion at the Fair with the large Bisbee 

azurite and malachite block in the center
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array of hues of blue, green, aqua, red and white.   Most of the pieces collected by the Copper 

Queen were of large size if not huge, with one weighing nearly four tons. 

None who saw these natural marvels at “The Fair” could fail to be enchanted by their beauty and 

impressed by the potential wealth they represented.  To further assure this latter point, the 

Copper Queen also presented a number of models and displays related to mining at Bisbee.  One 

author wrote of the Arizona display: 

“Arizona’s exhibits, adjoining the Colorado section, are displayed to excellent 

advantage on a raised platform, in the center of which is a monument of copper 

ore, in rich colors of blue and green, one of the specimens which it is composed 

weighing nearly 7,000 pounds, and the smallest exceeding 800 pounds. Around it 

are cases of cuprite, azurite, malachite, and other minerals of brilliant hue, some 

of the samples from the Holbrook mine [sic], where there is a cave of stalactites, 

being covered by incrustations of silver” (Bancroft, 1893). 

To be sure, it would be most of another 20 more years before the fruit of Arizona’s struggle for 

statehood would be realized, but in the years following the Columbian Exhibition, the discourse 

regarding Arizona as a state began to shift.  It was now more one of the ability of self-

governance, not economic viability.  It would seem that a positive public perception of this 

distant territory had been achieved. 
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One unusual facet of many of the oxide orebodies at Bisbee was their frequent association with 

caves (Engineering and Mining Journal, 1881, 1883; Wendt, 1887; Douglas, 1900). How many 

caves were encountered during mining is unknown, but it was easily in the hundreds. These 

caves formed directly over bodies of thoroughly oxidized copper ore and, less commonly, lead 

ore, but all were associated with abundant iron oxides.   

Formation of the caves at Bisbee occurred as the primary sulfides oxidized.  The resultant 

goethite from the full oxidation was often tens of meters thick, soft, even claylike and too weak 

to support the mass above.  This caused the boxwork structures in the lower areas to collapse and 

compaction to take place, effectively transferring the open spaces from the lower part to the 

upper portions.  This compaction, coupled with the fact that substantially all of the sulfur and a 

large portion of the iron had been removed, resulted in a lack of support from the host limestone 

above the oxidation products.  The overlying limestones responded variably to the lack of 

support by subsidence, dilation, and cave development.   

These caves are always of very limited extent, typically a single chamber, the size and shape of 

which was a direct function of the size, shape, and orientation of the original sulfide body, as 

Interest in these great mines is high

Meeting of the Arizona Masons in a cave on the 200 

level of the Czar mine – November 1897 Graeme Larkin 

collection

Cave in the Czar Mine C-1895   

(note the man to the bottom left 

of the  large stalactite)            

after Douglas 1899

A very liberal information sharing and visitation policy on 

the part of the CQCMCo., allowed many to enjoy the 

wondrous beauty of the many caves found with the rich oxide 

orebodies.  To prevent the collapse of the surrounding 

ground during mining, these caves were  almost always 

backfilled for safety.
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well as the nature of the host rock.  The oxidation caves at Bisbee were found as isolated, single-

chamber openings, and only in the western part of the mineralized area.  The vast majority of 

these caves were seldom more than 30 meters across, and rarely more than 10 meters high.  

Indeed, many were even smaller, but there were a few notable exceptions.  On the 300 level of 

the Shattuck mine, a well-decorated, crescent-shaped room was encountered that had a length of 

almost 200 meters, an inclined width of 110 meters and a height of 80 meters.   

Often these openings were beautiful beyond description, as they were typically well decorated 

with cave growths and crystals, but there was more. The otherwise normal speleothems in some 

parts of many of the caves were tinted varying hues of blue and green by the ever-present copper. 

This was invariably complemented by a striking red-brown color in others because of iron, 

creating a handsome contrast with the other, mostly white formations.   

Malachite and azurite were the most common and important ore minerals in these caves, 

occurring as coatings on the walls, stalactites and as linings in the ever-present goethite boxwork.  

These caves were usually important ore occurrences and as such were almost always mined.  In a 

few, very rare, instances the cave bottoms were not mined and in several of these the author 

found abundant, late-stage, supergene, copper minerals, including boulders of spongy malachite 

approaching a meter in size. 
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The Copper Queen Consolidated develops new mines

Graeme Larkin collection                          

Holbrook shaft & timber yard C-1900

Graeme Larkin collection 

Silver Spray shaft  C - 1901

The very rich Holbrook mine 

started production in 1887

BY 1899 the Spray mine was 

contributing to the flow of 

copper from Bisbee

In 1899, the Gardner mine was 

added to the group of Copper 

Queen mines  ~~~~~

Graeme Larkin collection                             

Gardner shaft  C - 1912
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added to the group of Copper 

Queen mines  ~~~~~

Graeme Larkin collection                             

Gardner shaft  C - 1912
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Sulfide ores are those minerals which are a combination of copper and sulfur, usually with iron 

in varying amounts.  Examples are chalcocite and covellite, both are copper sulfides and bornite 

and chalcopyrite which are copper-iron sulfides. 

 

The presence of sulfides was worrisome because sulfur contaminated the black copper bars and 

this caused them to sell for a lower price.  Dr. Douglas introduces a process called the Bessemer, 

which introduced air and burned the sulfur off completely.  The change revolutionized the copper 

smelting industry and this same basic process was largely used for the next 100 years worldwide.   

 

The downside was the huge volumes of sulfur dioxide smoke generated by burning off the sulfur.  

It was highly corrosive to metal, killed almost any plant it come in contact with and was 

disagreeable to breath.  It was ten years of exposure to this smoke which stripped Bisbee’s hills 

of what little had escaped the woodcutter’s axe. 

 

And expanded even more to treat sulfide ores

• By 1892 additional mines were in production and a new type 

of copper ore – sulfide --- was becoming abundant. A way had 

to be found to make it pay

• New furnaces for smelting these difficult ores were 

successfully introduced by Dr. Douglas in 1894

• This new technique attracted a good deal of attention and 

many visitors to see just how these heretofore troublesome 

ores could be treated      ~~~~~

Graeme Larkin collection

Lewis Douglas (R) and visitors on train hauling slag pots  from smelter to slag dump  1893
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Smoke clouds from the smelter stack high on Queen Hill cast shadows over hills around Bisbee as can be seen in the 

above photo.  Most of the low level smoke is from the coal-fired steam plants at the Czar and Holbrook Mines, 

though some is almost assuredly fugitive gasses from the smelting furnaces.  USGS photo by F. L. Ransome - 1902 
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As the mines expanded, more and more lower-grade material was found, much of it sulfide.  To 

be able to economically exploit these lower grade, metallurgically complex materials a larger 

smelter was needed to take advantage of the economics of scale – it cost very little more to smelt 

additional tons.  That is other than fuel costs, and sulfides mixed with the oxide ores would burn 

and provide some of the needed heat for smelting. 

Achieving the right mix of sulfide/non-sulfide ores as well as silica flux was and art, but one 

which required space to stockpile reasonable amounts pf all materials to achieve the desired 

furnace feed mix.    

  

The smelter was expanded yet again, until there was no 

space left

Queen Mine 

Tours site

Czar shaft

Czar  mine  and  smelter  area  c – 1897                                   Graeme Larkin collection
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Postcard view of 

dumping slag from the 

Copper Queen smelter 

at Bisbee C– 1900  

The space occupied by 

the slag dumps was 

significant with little 

remaining and was, in 

part, a driver in 

seeking a new smelter 

site 

Graeme Larkin collection 

Inside the Copper Queen Smelter - 1898

Left -Pouring matt from the 

blast furnace, where the 

sulfur is burned off, for 

placement into the 

converter, where the copper 

is separated from the iron  

and other impurities into a 

slag.

Right: pouring  molten 

copper taken from the 

converter into  rotating 

casting furnaces to 

pour the  copper bars.
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Pouring the copper bars in the Copper 

Queen smelter – 1900  

Graeme Larkin collection 

Copper bars were once weighed at the mine tour site

Weighing black copper bars at the Copper Queen smelter  C-1898

Graeme Larkin collection

By the late 1890s, the Copper Queen smelter was

producing more than 3 million pounds of copper a month in

the form of black copper bars, each of which was weighed

prior to shipping east. This took place very near the site

of today’s Queen mine tour.

Graeme Larkin collection

Individual bar being weighed 

-1898-

`````
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Postcard view of the Copper 

Queen Smelter at Douglas – 

1904 Graeme Larkin collection 

The Queen Mine Tour sits where the smelter was

The Queen Mine Tour is located on the site of

the Copper Queen smelter which operated at

this location from 1888 until 1904 when the

new smelter near Douglas came into

production. The old smelter was a horrible

collection of rusted buildings, completely

covering ever available flat space. With the

sulfide ores now processed, the canyon was

filled with most a disagreeable smoke. It was

completely scrapped once closed after

having produced many tens of millions of

pounds of copper which fed the American

industrial machine while helping generate

jobs for many through out the nation.

~~~~~
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By 1900, the CQCMCo. had carved 

many, many miles of drifts, raises, 

stopes and shafts into the limestones, 

first seeking the ore then mining it, 

all by hand.  Every foot of advance 

represented hours of hard work by 

the skilled men employed in the 

mines.  Hand drilling the blast holes, 

hand mucking the broken rock, hand 

sorting the ore from the waste in the 

process, lastly, hand tramming the 

loaded cars to a shaft for hoisting to 

the surface if it was ore or to use as 

backfill, if waste.   

 

 

A typical drift in limestone at Bisbee C - 1900. 
Graeme Larkin Collection 

By the turn of the 20
th

century, many miles of workings  

had been carved into the limestones south and east of 

Bisbee

Composite plan of the underground  works of the mines of the Copper Queen Mining  Company  - 1902                               

(Ransome – 1904)

By the turn of the 20
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One of the more egregious offenders in terms 

of selling worthless stock on properties located 

at or near Bisbee was the Copper King of 

Arizona.  To the right is a page from an 1898 

prospectus for the company showing the 

proximity of their property to that of the fabled 

Copper Queen.  This scandalous company 

preyed on uninformed investors for years in 

spite of abundant negative public information.   

Graeme Larkin collection 

Other players enter the game in a serious way

• As the 19
th

century closed, the CQCMCo. Was the only serious 

operator in the district

• The richness and size of the deposits had long attracted the 

attention of many and all of the ground for miles in every 

direction around the Copper Queen had been located by  many 

• The Copper Queen had selectively purchased mining claims in 

areas that it felt had the greatest promise, but the Bisbee 

deposits were still not well understood.  No one knew where 

the limits to the ore might be and a number of smaller, often 

speculator run companies were in the area as well

• For the most part, these companies were more interested in 

selling stock than finding ore and used their proximity to the 

Queen to advertise their potential value,  but there were some 

real players in this high risk, high stakes game

• Enter the Calumet and Arizona, The Shattuck and Arizona, 

Denn and Arizona, Wolverine and Arizona  mining companies 

as well as the Higgins Development Company

• All of these small players held good ground and developed it 

in the early years of the 20
th

century

• From these, the Calumet and Arizona would emerge as a force 

to recon with for the Copper Queen, a true and worthy 

challenger for the fortunes that lay, undiscovered  deep in 

the limestones ~~~~~~
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