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The C&A merges with Phelps Dodge

• The depression deepened in the early 1930s and copper prices 

continued to be low, very low. Little or no profit came from 

any of Bisbee’s mines and cash was scarce

• Production had been drastically cut, many miners were laid 

off;  wages and working days were cut.  Those lucky enough 

to have a job, worked  but 3 days a week

• Times were extremely difficult for the three mining companies 

at Bisbee and no relief was in sight.  Indeed, as history would 

show, none would come for years

• By late 1931, the cash-starved C&A was unable to continue 

and despite  fierce opposition from Gordon Campbell, its 

president, the C&A Board of Directors and the majority of its 

shareholders agreed that the C&A must be  merged with 

Phelps Dodge.  This was completed in October of that year

• With the merger completed, PD stopped operating all of its 

own mines on November  1
st 

1931. Only the Campbell and 

Junction mines continued to operate under the new owners, 

though at a much reduced level

• Leases were given to a number of small miners to mine the 

remaining ores in the Czar, Holbrook and Southwest

• PD closed its smelter at Douglas and operated only the  

newer, more efficient C&A smelter 

• The Shattuck Denn had some cash, but wisely chose to invest 

it in improving its assets as opposed to producing copper at a 

loss, so the Denn was closed as well ~~~~~
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In 1930, Walter Douglas retired because of his declining health. He had successfully done much 

to save PD at Bisbee some 30 years earlier through driving the essential modernization which 

allowed the mining of lower grade ores.  Now, even though he was leaving, the legacy of his 

prudent management over the years would play a huge role in saving both PD and Bisbee yet 

again.   

 

Phelps Dodge entered the economic horrors of the depression with substantial cash reserves.  It 

would be the wise use of this cash which kept Bisbee alive and indeed improved the mines here.  

 

PD’s new president, Louis Shattuck Cates believed in the future of the industry based on his 

many years with Kennecott Copper and he believed in the possibilities of Bisbee. Thus, in the 

face of unprecedented low copper prices, Phelps Dodge not only acquired the C&A, but they 

were to invest substantial sums in making their new mines better and more productive through 

modernization and mechanization.  

 

To be sure, this was a gamble.  No one had any idea of how deep the ongoing depression would 

be or how long it might persist.  This gamble, this investment in the worst of times, would poise 

At the end of 1931, only two mines remained open

1931 was a difficult year for all of 

America and Bisbee was no exception. 

The worst was yet to come.  Only the 

Campbell and  Junction mines 

remained open and copper was at 

Graeme Larkin collection  

Campbell mine -1934

Junction mine and 

timber yard -1932 

Graeme Larkin 

collection 

eight cents a pound, but worse yet, 

there were no buyers. 1932 saw 

copper at  below five  cents still with 

few buyers.  Less than 900 men 

worked in all of the mines  and most 

were working12 to 15 days per month 

instead of the normal 25 days with 

the work was spread among as many 

as possible. 

While every effort was made to cut 

costs, PD was  still prepared to 

invest in the future.  Mechanization 

was widely employed to improve 

productivity  and                                        

reduce  expenses                                   

where ever possible

~~~~~
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Phelps Dodge to be in a position to materially contribute to the resolution of a much greater 

crisis for America, most of a decade later, as it was plunged into a war, the likes of which had 

never been seen before.  Bisbee’s copper would be available because of this foresight and help to 

win the war in a very real way. 
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The early trolley motors were quite small, seldom weighing more than two tons.  This small size 

limited the number and capacity of mine cars which could be hauled.  Soon locomotives 

weighing five tons were employed which could pull up to ten tons of ore in as many cars. 

 

Gable-bottom, side discharge cars which could hold about one ton of sulfide ore, largely replaced 

the smaller, end-dump half ton cars.  The gable-bottom cars were later totally replaced by rocker 

dump cars of variable sizes with half-ton H-cars used in mucking crosscuts or for short hauls and 

one ton E-cars for longer hauls. 
 

 

The 1930s were a period of mechanization

The unprecedented low 

copper prices accelerated 

the drive to increase 

productivity and thereby 

lower the costs.  This came 

in every possible activity.  In 

some instances, the changes 

were part of an ongoing 

trend, such as haulage

By 1930, all of the mules had 

been removed from the 

underground and replaced 

by electric haulage on every 

level and larger cars were 

in general use  as well    

~~~~~
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Mule pulling ½ ton cars C - 1910
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Emptying 1 ton cars  pulled by a trolley 

motor  Campbell mine  -1939
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High quality, round steel cable of sufficient strength and length to hoist from the deeper mines 

was only available after most of the hoist had already been installed at Bisbee.  The older hoist 

used flat cable or rope as it was called and this was typically made in the mine shops using 8 - 12 

smaller cables and woven in a steel wire mesh.  Dependable, round steel hoisting cables came 

only in later years. 

 

The spool types of hoists were much like a spool of ribbon with each layer wound on top of the 

preceding. Running such hoist was an art as each revolution of the hoist either took up or let out 

a different amount of cable than the previous or the next revolution.  This was because with each 

revolution, the diameter of the spool was either increased or decreased by twice the thickness of 

the cable.  As the cable neared its end with the cage near the bottom, a revolution of the spool let 

out or took in a very small length of cable.  Conversely,   when the spool was near full, with the 

cage near the top, every revolution let out or took in a substantial length of cable. 

 

With the introduction of round wire rope, this feature disappeared as the drums were typically 

large diameter and when a second or third lap of cable was added to the drum, the relative 

change in diameter was insignificant.   

Hoist were made faster and safer

Graeme Larkin collection  

Campbell mine round cable hoist - 1935
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Lowell mine flat cable hoist C - 1912

Historically,  steam or compressed air powered, spool  type hoist 

had been employed at Bisbee . These used flat, woven  steel cable  

up to six inches wide  for  hoisting as both high capacity ,round  

steel cable and variable speed, electric motors of sufficient size 

were unavailable during the early years. 

Now, ore skips needed to be hoisted faster and safer to enhance 

ore handling efficiencies.  New, round cable hoist with  large  

grooved drums were installed at all of the operating shafts by 

1934, except for the Sunrise 
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This change made counter-balancing of the hoist much simpler.  This meant that when one cage 

or skip would be lowered, its weight plus that of the cable could be used to aid in lifting the 

upward bound unit.  The drums would engage on the drive shaft and the upward movement of 

one had a corresponding downward movement of the other.   This aspect was of great 

significance when hoisting ore from a shaft pocket as many trips from the same location were 

made, thus as one skip was in position to be full drum the other was in position to dump at the 

surface.  Time and electrical power were both saved by this procedure.  
 

 

 

 

  

Left: Weaving flat rope hoist cable in the 

C &A rope shop – 1916. 

Above Gardner Mine flat rope hoist 1904.  

Both - Graeme Larkin collection 
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Even though these machines were still very heavy and mounted on bar and column setups, they 

were a marked improvement over the early column-mounted, hand crank feed drills in that 

steady pressure at the correct level was now applied to the drill.  This dramatically improved the 

life of the bit as too much pressure applied by the machine operator did not allow the bit enough 

travel distance to strike the rock with force, instead it rotated against the hole bottom wearing the 

chisel edge away.  Too little pressure would have the bit too Far away from the hole bottom and 

the striking force was actually absorbed by the chuck which held the steel and not the rock.  This 

caused premature failure of the chuck or drill steel.   

 

From the time pneumatic drills were first introduced in 1905, until 1939, all drill steel had the bit 

formed on the end.  This was known as integral drill steel.  When the bit was dull, the whole steel 

was sent to the blacksmith shop for sharpening and re-tempering.  This meant that huge amounts 

of heavy drill steel were taken out of and returned to each mine every day.  Also, the constant re-

sharpening and re-tempering of the drill steel caused it to become shorter by natural wear and 

often become brittle from excessive heating and cooling during the repeated process. 

 

Improved drilling brought improved breakage

Automatic feed Leyner  drills 

improved a miners ability to  

drill the blast holes by making 

the bit last longer, reducing 

the frequency of steel changes.  

Integral drill steel, which had 

the bit formed on the drill steel 

were in use until 1940 when 

detachable bits  took over.  

Automatic feed  Leyner drills 

on  typical bar and column 

setups, In a cut and fill stope  

(L) and  in a crosscut (below)  

1939 

Graeme Larkin collection
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Detachable, screw on bits were tested in 1937-1938 and found to be very acceptable in terms of 

penetration and life.  BY 1939, all integral steel was replaced by steel with threaded ends and 

detachable bits.  Now, it was usually only the bits that left the mine to be re-sharpened and not 

the bit and steel.  This was a significant improvement for the miners as they only worried about 

small bit holders at the start of a shift instead of bundles of steel.   For the company it was a 

substantial cost savings as well, both on labor for handling the steel and in time sharpening the 

bits.  Material savings were also experienced through reduced steel consumption. 
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Shovels (or “muck sticks”) as they were frequently called) were not totally replaced, but their use 

was now largely for minor cleanup or the odd, small mucking task.  This was an enormous 

improvement in efficiency and the arduous task of shoveling tons of rock a day for many men 

literally disappeared, almost overnight.  

 

The overshoot loaders were often referred to as “Finleys”, after the early machines designed and 

made by the Finley Company.  However, most were actually manufactured by Eimco.  These 

compressed air operated loaders completely changed the way a crosscut was mucked by reducing 

the amount of physical labor and time needed to do so.    Hand mucking took two men four hours 

The way broken rock was handled changed 

Graeme Larkin collection 

Eimco overshot loader  working in a 

crosscut in the Campbell mine  - 1939

Compressed air slusher moving 

broken rock in a stope  - 1938

Graeme Larkin collection  

Hand shoveling 

broken rock in a 

crosscut  - 1920

It was the hand shovel that moved most 

of the broken rock  at Bisbee from 1877 

until 1933 when effective mechanical  

methods were introduced. First came 

the compressed air operated 

overshot loaders that 

literally threw the 

bucket load of rock 

into the attached mine 

car  and was used 

largely in crosscuts

Mucking in stopes 

was greatly 

simplified by  twin-

drum slushers to 

pull a rake back and 

forth, dragging the 

broken rock to a 

raise connected to 

the level below

~~~~~

The way broken rock was handled changed 

Graeme Larkin collection 

Eimco overshot loader  working in a 

crosscut in the Campbell mine  - 1939

Compressed air slusher moving 

broken rock in a stope  - 1938

Graeme Larkin collection  

Hand shoveling 

broken rock in a 

crosscut  - 1920

It was the hand shovel that moved most 

of the broken rock  at Bisbee from 1877 

until 1933 when effective mechanical  

methods were introduced. First came 

the compressed air operated 

overshot loaders that 

literally threw the 

bucket load of rock 

into the attached mine 

car  and was used 

largely in crosscuts

Mucking in stopes 

was greatly 

simplified by  twin-

drum slushers to 

pull a rake back and 

forth, dragging the 

broken rock to a 

raise connected to 

the level below

~~~~~



163 

 

to cleanup a four foot round, a “Finley” could muck a six foot round in two hours if it had the 

available empty mine cars, which was almost always the case.   

 

The empty car was hooked to the mucking machine and it moved with it until full when it was 

switched out for an empty.  Temporary, two track “super switches” were used to allow for the 

rapid change of cars.  The super switches had two sets of parallel rails for holding several empty 

cars on one side and several loaded cars on the other.  This reduced the amount of switching a 

motor would have to do to keep the process moving smoothly.   

 

Slushers are twin drum cable hoist which rotate in opposite directions as activated by hand 

leavers, with one pulling the muck filled rake to the raise then the other would pull the empty 

rake back to the broken rock and the process repeated. Pulleys would be wedged or rock bolted 

into the working face or attached to support timber with a cable sling.  Both electric and 

compressed air slushers were widely used with the 440 V electric slushers employed where 

larger, more powerful machines were needed or in semi-permanent situations  
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The Junction shaft  is deepened by 400 feet

It was the darkest part of the depression and copper had been 

less than 5 ¢ a pound, but to assure the future, even more must 

be invested.  Starting in 1933, PD began to deepen the Junction 

shaft with the correct belief that good ore would be found . 

Work  started on the 2300 level and the project was expected 

to go to the 3300 level, a 1000 more feet.  The existing skip hoist 

would not be able to  efficiently handle  the additional depth or 

the tonnage to be raised 

each and every day.  A new 

larger hoist was installed 

for the skip compartments –

numbers three and four  ---

to meet the expected depth 

and tonnages.  The tonnage 

capacity was tested and it 

excelled, but the depth was 

not as the shaft never 

reached the proposed depth 

of 3300’.   That honor would 

be reserved for the 

Campbell, 30 years later     

~~~~~~
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Junction skip hoist during instillation 1934
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Two views of the impressive skip hoist 

for compartments three and four at the 

Junction Mine. Top view in 1963, some 

five years after its use had been 

discontinued.  It was, however maintained 

in operating condition until a few years 

later when an expansion of the Lavender 

Pit Mine forced its removal. 

Bottom view in 1934 after the instillation 

of the fine hoist had been completed. 

Graeme Larkin collection 
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New ideas are used to save substantial costs

On the 2300 level new booster pumps were installed to handle 

the heavy water flows for which this mine was well known.  These 

pumps lifted the water to the huge pump station on the 2200 level 

for final pumping to the surface.   On the 2700 level, a 150 foot 

long pump station was cut in bad ground.  Steel support was 

installed to keep it open and three, 1,500 gpm pumps put in place. 

This preemptive approach  kept 

water from becoming the serious 

problem it had always been and 

made the project less  expensive. 

The standard  spacing between 

levels  of 100 feet was changed to  

133  feet.  Levels were established 

at the 2433, 2566 and 2700  foot 

depths.  In 400 vertical feet, an 

entire level and the associated 

development costs had been 

eliminated.  The 2700 would be the 

lowest level  ever developed in 

the Junction  mine

~~~~~~
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Junction 2700 level  station - 1973

New ideas are used to save substantial costs

On the 2300 level new booster pumps were installed to handle 

the heavy water flows for which this mine was well known.  These 

pumps lifted the water to the huge pump station on the 2200 level 

for final pumping to the surface.   On the 2700 level, a 150 foot 

long pump station was cut in bad ground.  Steel support was 

installed to keep it open and three, 1,500 gpm pumps put in place. 

This preemptive approach  kept 

water from becoming the serious 

problem it had always been and 

made the project less  expensive. 

The standard  spacing between 

levels  of 100 feet was changed to  

133  feet.  Levels were established 

at the 2433, 2566 and 2700  foot 

depths.  In 400 vertical feet, an 

entire level and the associated 

development costs had been 

eliminated.  The 2700 would be the 

lowest level  ever developed in 

the Junction  mine

~~~~~~

Graeme Larkin collection 

Junction 2700 level  station - 1973



166 

 

Slide 10 

Some relief is give by gold and silver price hikes in 1934
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The effective nationalization of  both gold and silver in early 

1934 ,to stabilize the US  currency, gave the beleaguered  metal 

mining industry a boost. Prices for both metals increased quickly 

and substantially.  PD  then concentrated on the  high gold and 

silver ores in the Campbell orebody and  reopened the Cole  to 

mine  known high precious metal ores.   As shown below,  both 

gold and silver production increased dramatically  in response 

to the  price increase  caused by government actions

Silver and gold production, in ounces, by year 1930 to 1953                                                     

Source: Phelps Dodge Corp.

~~~~~

 

The economic depression and the epidemic of bank failures in the early 1930s led to sweeping 

reforms in the nation’s monetary structure. Gold was priced at $20.67 per ounce when the 

depression began. Executive proclamations issued by President Franklin D. Roosevelt in March 

and April 1933 prohibited gold exports except under government license, and called in all gold 

and gold certificates from general circulation, thus ending the gold standard.  It also became a 

criminal offence for U.S. citizens to own or trade gold anywhere in the world, with an exception 

of some jewelry and collector's coins.  Gold was effectively nationalized by this highly 

controversial action.    

 

On October 25, 1933, the Reconstruction Finance Corporation began buying newly-mined gold 

at the arbitrarily fixed price of $32.36 per ounce. A effective 56.5% increase in the price for the 

metal. Then under the Gold Reserve Act of January 30, 1934, the country returned to a modified 

gold standard with a devalued dollar. The act gave the president authority to lower the weight of 

the gold dollar to between 50 and 60 percent of its former gold content. The following day the 

president issued a proclamation reducing the gold content of the dollar to 59 percent of that 

established by the Gold Standard Act of 1900, or from 23.22 to 13.71 grains of fine gold.  This 

effectively raised the price of gold to $35.00 per ounce, a further 8% increase in the price. 
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The years 1933 and 1934 were also marked by important legislation regarding silver which, like 

gold, substantially increased the price of the white metal. Under the Thomas Amendment to the 

Emergency Farm Relief Act of May 12, 1933 (commonly known as the Inflation Act), the 

president was given the power to restore unlimited coinage of silver under a bimetallic system. 

The Silver Purchase Act, which was signed by the president on June 19, 1934, authorized the 

nationalization of silver and declared it to be the policy of the United States to have the silver 

holdings of the U.S. Treasury ultimately make up a maximum of one quarter of the value of the 

nation’s combined monetary gold and silver stocks. On August 9, 1934, the president issued an 

executive order requiring that all silver in the United States, with the exception of certain 

categories such as silver coins, fabricated silver, and silver owned by foreign governments, be 

delivered to the mints to be coined or held as bullion for later coinage. Under the Silver Purchase 

Act and subsequent legislation, the Treasury purchased large quantities of silver abroad and from 

domestic producers, which tended to raise the price of the metal and curtail the monetary use of 

silver abroad, especially in China and India and to a lesser degree, Mexico. 

 

The impact of these actions effectively created a boom for both gold and silver miners as the 

value of their product was dramatically increased and prices guaranteed almost overnight.  While 

it was not the original intent of the acts, many mines were put back into production to take 

advantage of this mini-boom for the industry and Bisbee was no exception as high gold/high 

silver areas were preferentially mined. 
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The Denn mine reopens 

Graeme Larkin collection  

Denn mine  - 1934

Between late 1931 and mid-1932, Shattuck Denn chose to spend 

a substantial amount of money securing their best asset at 

Bisbee.  The whole 2400+ feet of the Denn shaft was gradually 

stripped of its timber and concrete to 3 feet thick placed.   This 

faith would be rewarded when the mine was reopened in 1934.

Development on the 2200 level that year 

hit the top of an uncommonly large, high 

grade orebody.  The next two years were 

spent developing what turned out to be 

one of the few orebodies found at Bisbee 

with more than one million tons of ore.  It 

extended to below the 2700 level and 

would ultimately yield more than 

2,250,000 tons of ore.  This find literally 

saved the company  and allowed it to 

produce 2½ times more copper in 1936 

than it had ever produced before.  It also 

paid its shareholders a special 25% 

dividend, more than a third of whom lived 

in Bisbee  at the time   ~~~~~ 
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The worst is over by 1936

Graeme Larkin collection   

Sacramento mine complex - 1936

By mid-1935, copper demand  and 

prices had recovered somewhat.  

The investment in mechanization 

had brought  important costs 

reductions, thus it became 

feasible to reopen  a few of the 

mines  which were closed in 1931.

The  Sacramento was 

reopened and began to  

produce ore from areas  

prepared earlier  for  high-

tonnage, bulk mining.   Higher 

grade oxide  orebodies were 

also mined at this time.

It was  also a year of 

expansion, the first in a 

while ,with mining extending 

into new areas adjacent to 

the Lowell and Gardner  

mines.  The mines were  again 

working six days a week 

Lessees were producing 

increasingly important 

amounts of ore from the   

Czar, Southwest , White 

Tailed Deer , Briggs  and 

Holbrook mines   ~~~~~
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Slide 13 

 

The Copper Queen began the practices of leasing areas which contained the remnants of the 

orebodies they had mined in 1904, but the amount mined was almost insignificant.  By 1907, 

production from the leased properties began to have an impact. 

 

Locally these individuals were called “leasers” even though they were, in truth, lessees. Usually 

the areas leased were the irregular fringes of larger orebodies which had reached the economic 

limit for the company.   

Oft times, they were men who could not continue working for the company because of age or 

injury and the leases were given by the CQ or C&A to help. 

 

The small miners could mine cheaper, often much cheaper as they had little in the way of 

overhead cost. Almost always the leasers were doing the work themselves, with few employees.  

In many instances, the leasers hired Mexicans as miners and paid lower than normal wages (this 

was, unfortunately, common for the time and the leasers were following the norms of the era) to 

these hard workers, but it was all about survival in a difficult economic environment. They 

tended to make their access openings small to save money and reused timber, pipe and rail over 

and over.   By terms of their contract, all ores mined were smelted by the Copper Queen and the 
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Tons mined under lease

Mining by leases becomes more important

All of the mining companies in Bisbee had leased some of their 

ground to small mining groups to extract the minor amounts of ore 

that remained once they had extracted the most profitable 

portions.  These small miners could operate much cheaper than 

their large   counterparts.  Both the Boras and Nighthawk mines 

were  developed and successfully  operated under leases in the 

1920s.   During the depression ,when  a great many miners were 

unemployed, a relatively large number of leases were given  by PD 

to work  in the  mines they had operated for years.  Areas in the 

Czar, Southwest, Uncle Sam, Holbrook, Higgins and Spray mines 

were  turned over to these industrious individuals.  In early 1944, 

all leases were abruptly terminated  when the lessees , and not 

PD, were paid a bonus  by government for war time production

Graeme Larkin collection  

Boras mine  - 1961

~~~~~
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leasers paid on the assay value of the material mined. The Copper Queen furnished some 

services.  The shafts and hoisting equipment, except for at the Spray, were maintained by the 

company.  Compressed air was provided to the general lease area as was drill water.   

 

It was a hard, very hard way to make a living as a leaser and most just managed to get by. Visits 

by the author to the leased areas not long after they were closed for good, spoke of a difficult 

work environment in an already hard place to work.  Narrow, low drifts, little timber, small pipe 

and outdated equipment were the rule for these men, not the exception, but times were different, 

times were hard for most, at least they had work.  Often it was a family enterprise with father and 

sons or brothers working together.  They were the bosses and workers at the same time.   

 

I have often wondered about the dinner table discussion in these families.  How they must have 

been about the mine and their plans for tomorrow, the disappointment of today.  Many more tons 

were undoubtedly mined at the table than ever were in the mine.  I had the privilege to know 

many of these men and to hear their stories.   

 

A few however, did well when they found ores the company had missed. They could ship more 

than one or two railcars a month to the smelter and could then invest in better equipment or do 

more exploration.  One or two even made small fortunes, but most just enough to come back 

tomorrow. 

 

The work accomplished by some of these leasers was impressive.  Some of the waste from the 

Sacramento pit was placed over the Spray shaft in 1919.  Leasers reopened the shaft by coming 

up under this loose mass of generally large rocks and extended the shaft through more than 100 

feet of this material.  An impressive feat.   

 

Both the Boras and Nighthawk mines 

were developed by leasing companies 

where small, public companies had the 

lease, employed miners, developed the 

ore and, in general provided all of the 

services and facilities.  However, on 

occasion, the Copper Queen did do 

development work for them on a 

contract basis. 

 

The C&A leased the Irish Mag mine 

area beginning in 1913 and later the 

Oliver and Cole were leased as well.  

From 1925 onward, the Shattuck mine 

was largely operated by leasers.  This 

lasted until 1947 when the mine was 

closed because the ores were 

exhausted. 

 

During World War Two, the Metals 
Areas leased on the 3 level Southwest Mine 

1934. This is the same level the mine tour uses 

today 
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Reserve Company of the US Government contracted with a number of mining companies to 

mine lower grade material with a premium to be paid over the metal price to assure the operator 

of a fair profit.  Many of the leasers took advantage of this opportunity and mined lower grade 

ores as these were far more available than the high grade needed to cover operating costs.  In 

1944 the premium for mining the low grade was paid ----- the leasers were given the premium 

for the ores they had mined.  PD was incensed.  The company had always assumed and indeed 

insisted that the ores were PD’s not the leasers and it should get the premium, but a local 

accountant had read the law more carefully and he successfully represented the leasers.  The day 

after the leasers were advised of their good fortune, PD canceled all of the leases.  The leasers 

were not allowed to even go into the mine to recover their equipment.  PD  had each develop an 

estimate of the value of the equipment and materials remaining underground, sent their engineer 

in to confirm the numbers and paid the leasers for their equipment.  Most of the tools and such 

remained in the mines for years as PD made no effort to remove it, so deep was the resentment.  

 

But the story of leasers in Bisbee was one of good.  Much more ore was recovered than might 

have been otherwise.  Many more men were given jobs, particularly during the depression, than 

would have been employed otherwise and a few, a very few did well enough to establish other 

businesses in Bisbee or elsewhere and use the experience they had gained to make these new 

ventures a success. 
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Slide 14 

 

Some of the best geologic minds of the time were involved in the selection of the site for the 

Galena shaft as well as the layout of the exploration drifts and the thousands of feet of diamond 

drilling completed.  Nothing of worth was ever found.  The failure of the Galena joined the 

Silver Bear, Powell, Congdon and Warren shafts as yet one more testament of just how very 

difficult it was to find ore at Bisbee, even inside the mineralized area. 

 
 

  

The last new shaft is sunk at Bisbee

The steadily improving copper price 

of the mid-1930s, brought with it 

renewed hope and the belief that  

additional reserves  should be 

sought.  Geologically, the 

unexplored area between the 

Campbell  mine and Tin Town looked 

very promising thus, the decision 

was taken to sink a new shaft to 

explore it.  In 1936, the Galena 

shaft was started  and, over the 

next several years, sank to an 

eventual depth of 1,407 feet. 

Exploration drifts  were cut on 

several levels; to no avail.  Ore was 

never found in any of the workings 

or by diamond drilling.   The shaft 

did become important as a vent for 

the fire gasses in 1948 when  

sections of the Campbell  caught 

fire and burned for years ~~~~~
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Galena shaft  - 1937
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Slide 15 

 

When 12 crosscut blasted into the watercourses, the flow of water was estimated at more than 

50,000 gallons per minute.  Well in excess of the combined pumping capacity at the mine.  But 

water doors were supposed to contain unexpected water like this, what went wrong?   

 

In development headings where water is a potential threat, massive 12 foot thick concrete plugs 

were keyed into the rock in a stable area.  A huge 2 inch thick curved and gusseted steel door is 

mounted on the upstream side of this concrete plug. The fit was perfect on matching, machined 

steel faces to prevent leaks.  Every penetration in the plug, such as power cables, compressed air 

and drill water lines were carefully designed and placed to withstand several times the expected 

pressure.  A 10 to 12 inch drain pipe was placed in the plug as it is cast and a high pressure valve 

mounted on the outside end.  The water doors on the 2566 and 2700 levels were built to hold 

water pressure equal to many hundreds of feet of head. 

 

Blasting in these situations was always done electrically and only after all the men were outside 

of the water door and it was closed by bolting it shut with four massive bolts.  Every safety 

precaution was taken to protect the workers.  The men left 12 crosscut close to the shifts end and 

the blast fired with nothing unusual observed.  The miners left the mine.  It was the end of night 

The Campbell and Junction are flooded

Excessive water in the eastern part of the district had long been 

a problem, but a controllable one.  Pumping rates from the 2200 

level station had  long averaged between 5,500 and 6,000 gpm 

with the lower levels contributing a bit more than 50%.  Then 

exploration east of the Campbell fault on the 2700 began in 

1936.  Three more 1,500 gpm pumps were installed on the 2700 

level Junction in 1936 and  two, 

2,000 gpm pumps on the 2700 level 

Campbell in 1940.  Huge concrete 

and steel water doors were 

installed on the 2566 and 2700 

levels as a precaution.  Diamond 

drill holes  were used to probe for 

water ahead of the development.  In 

spite of these and many other 

efforts,  a blast in 12 XC on the 

2700 hit an unmanageable flow of 

water  in August, 1941 .  The water 

door on the  2700 was closed and 

bolted,  but the one on the 2566 was 

open.  Both mines flooded to 123 

feet above the 2566 level ~~~~~
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Water door – 12XC 2700 level            

Campbell mine  - 1962
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shift and it would be several hours before the graveyard cager, who was loading skips just below 

the 1800, reported a flow of water coming off of the 2566 level.  The water door on this level had 

not been closed and a raise behind the 12 XC water door connected the two levels.  Obviously, 

12 XC had filled up and the water quickly filled the raise as well. 

 

The huge flow of water had pushed the water door on the 2566 level partially closed, but timber 

carried by the water had jammed between the door and the frame.  By the time the problem was 

discovered, the flow of water around the partially closed door was geyser-like because of the 

pressure.  Powerful hydraulic jacks were brought in, but even the largest could not match the 

force of the water.  Within hours, the pumps on the 2700 level Campbell were flooded and before 

long, those in the pump station at the distant, but connected Junction Shaft were lost as well.  

Two days later the water level was at 123 feet above the 2566 level and stable.   

 

No one was injured because of this flood, indeed no one was ever at risk, but now the water must 

be removed.  Large, deep well pumps were brought in and the skips at both mines were rigged to 

bail out the water.  It would take four months before the 2700 level pumps would be back in 

action and several more months before work could resume in 12XC again.   

 

When access to 12 XC was regained, it was found that the last blast had broken all but an inch or 

two of rock between the crosscut and the water course.  It took a while for the thin rock wall to 

fail and this is why the miners did not notice any water flow after the blast, it had been delayed 

until the thin rock partition could no longer hold back the pressure.  Amazingly, no large 

openings were found where the water was hit, but rather a number of relatively narrow, parallel 

open spaces had held this immense store of water.  These were still discharging a substantial flow 

of water 20+ years later when I last was in the area in 1962. 

 

The reason the diamond drilling ahead of the advance in 12 crosscut did not detect the water was 

because the open space containing the water were solution enlarged faults that were more or less 

parallel to the direction of the cross cut and drilling straight ahead did not intercept these 

features.  In later development efforts, a fan of holes, in all directions, would be drilled looking 

for just such features.  This mistake would not be repeated. 
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Slide 16 

 

Early in 1941, it became apparent to those in charge of the Nation's defense mobilization that we 

faced a critical shortage of nonferrous metals, notably copper, and a comparable shortage of 

machinery and supplies to produce them. Responsive to this situation, the Office of Production 

Management (OPM) and its successor, the War Production Board (WPB), issued a series of 

Preference Orders. These gave the producers of mining machinery and supplies relatively high 

priorities for the acquisition of needed materials. They also gave to those mines, which were 

deemed important from the standpoint of defense or essential civilian needs, a high priority in the 

acquisition of such machinery. Gold mines were classified as nonessential and eventually were 

relegated to the lowest priority rating. These orders prevented the gold mines from acquiring new 

machinery or supplies so that, by March of 1942, they were reduced to using only the machinery 

and supplies which they had on hand.  

 

Soon thereafter, a severe shortage of skilled labor developed in the nonferrous metal mines. This 

was due in part to the expanding need for nonferrous metals, and in part to a depletion of mining 

manpower as a result of the military draft and the attraction of higher wages paid by other 

industries. It became apparent that the only reservoir of skilled mining labor was that which 

remained in the gold mines. Pressure was brought to bear on the WPB to close down the gold 

WWII  and its impact on Bisbee mining

World War Two  had a huge impact on the mines at Bisbee in 

several ways.  The obvious was the  increased demand for metals  

- copper – lead – zinc to support the war effort.  The conflict in 

Europe had  already caused the copper production to rise 

following the doldrums of the depression, but now the need was 

for America, the need was real, the need required resources –

men – equipment – both of which were badly needed everywhere.

Gold mining was deemed as nonessential and was suspended in 

1942 by order L-208 with the men and equipment  free for other 

uses, notably copper mining.   However, this did little to resolve 

the shortage of men as the competing factors of the draft, 

which took 450 from Bisbee’s mines, and the very attractive 

wages paid  in defense plants took many more.  The government 

stepped in to help by assigning soldiers to work in the mines 

instead of the battlefields of Europe or the Pacific. 

Government intervened in another way.  To avoid the runaway 

price seen during the first war, copper and other commodities 

were place under price controls which were not lifted until 

1946.  However, contracts for metals were given which allowed 

for the mining of lower grade ores at a profit.     ~~~~~

WWII  and its impact on Bisbee mining

World War Two  had a huge impact on the mines at Bisbee in 

several ways.  The obvious was the  increased demand for metals  

- copper – lead – zinc to support the war effort.  The conflict in 

Europe had  already caused the copper production to rise 

following the doldrums of the depression, but now the need was 

for America, the need was real, the need required resources –

men – equipment – both of which were badly needed everywhere.

Gold mining was deemed as nonessential and was suspended in 

1942 by order L-208 with the men and equipment  free for other 

uses, notably copper mining.   However, this did little to resolve 

the shortage of men as the competing factors of the draft, 

which took 450 from Bisbee’s mines, and the very attractive 

wages paid  in defense plants took many more.  The government 

stepped in to help by assigning soldiers to work in the mines 

instead of the battlefields of Europe or the Pacific. 

Government intervened in another way.  To avoid the runaway 

price seen during the first war, copper and other commodities 

were place under price controls which were not lifted until 

1946.  However, contracts for metals were given which allowed 

for the mining of lower grade ores at a profit.     ~~~~~



177 

 

mines with the expectation that many gold miners would thus be attracted to the nonferrous 

mines.    

 

As a part of this conservation program, WPB, on October 8, 1942, issued Limitation Order L-

208. That order was addressed exclusively to the gold mining industry which it classified as 

nonessential. It directed each operator of a gold mine to take steps immediately to close down its 

operations and, after seven days, not to acquire, use or consume any material or equipment in 

development work. The order directed that, within 60 days, all operations should cease, 

excepting only the minimum activity necessary to maintain mine buildings, machinery and 

equipment, and to keep the workings safe and accessible.  

 

On November 19, 1942, Order L-208 was amended to prohibit the disposition of certain types of 

machinery or supplies without the permission of an officer of the WPB. Each mine operator was 

required to submit an itemized list of all such equipment held in inventory and to indicate which 

items he would be willing to sell or rent. On August 31, 1943, L-208 was further amended to 

permit disposition of equipment, without approval of the WPB, to persons holding certain 

preference ratings.  The order, thus amended, remained in effect until revoked on June 30, 1945.    

 

The Metals Reserve Office was established to encourage the maximum exploitation of the vital 

metals.  This was accomplished through the issuance of contracts to mine lower grade ores at a 

reasonable profit than the fixed price for copper might make otherwise unprofitable.  Phelps 

Dodge had such an agreement and mined low grade ores in the Sacramento, Junction and 

Campbell mines under this agreement until it was suspended in late 1944. 

 

Time Magazine -Aug. 3, 1942 

The U.S. is producing a lot less copper this year than it could if the copper mines could keep 

their miners from drifting off to greener pastures: higher-pay West coast shipyards and factories. 

Don Nelson and the C.I.O. Mine, Mill & Smelters Union are agreed: high pay in war plants is 

playing hob with mining, just as it is playing hob with West Coast lumbering (TIME, June 29). ---

--------- 

-----------In Arizona one shaft of Phelps Dodge's Bisbee mine is short 200 men out of 450 
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Among the soldier miners assigned to Bisbee were a number of blacks.  Historically, Bisbee had 

very few black residents and none in the mines as the opportunities for them were limited at best, 

given the temper of the times and the strong prejudice of the miners themselves against all of 

non-European descent.  Indeed, in spite of the large Mexican population, few worked 

underground except for a small number employed by lessees.  Mexican-Americans had long 

been employed in many surface positions.  In any event, this changed for the better with the 

labor shortages brought about by the war, as soon many of Mexican descent were working 

underground. 

 

As for the soldier miners, the assigned black soldiers at Bisbee only wanted to do what was 

needed of them and went to work. Unlike Butte (see below) Bisbee put these men to work 

underground as an isolated group in the small Uncle Sam mine without incident underground, 

but then there were no labor unions at Bisbee either. There were problems however, with some of 

the townsfolk’s when these men went to the local restaurants and bars, as numerous Texans (as 

the Bisbee Daily Review called them) now in town demanded segregation, even killing one black 

solder miner in a fight in a local bar. 

 

soldier miners come to Bisbee

Beginning in 1942, nearly 900 

furloughed soldiers were assigned by 

the government to work  in the mines 

at Bisbee, with very mixed results.  

More often than not, these men had no 

mining experience and some were 

little more than rejects or misfits.  In 

1943, of the 437 soldiers assigned, 

only 20 had any mining experience.   

These were  among a few who did make 

a true contribution. Some of these men 

were still working here in 1975 when 

the mines closed

While men were desperately needed in 

mines everywhere,  the program  was 

not  highly regarded by many of the 

mine operators as  skilled miners and 

mechanics moved to other vital 

industries at higher pay and were 

replaced by soldiers with little, if any 

experience.  This loss of skills was  

painful  to PD as well

Graeme Larkin collection  

Cartoon lampooning the soldier miner  

program  - 1944 
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(Time Magazine, 1942) Among all the labor bigwigs who attended the C.I.O. convention this 

month in Boston, no man had more unpleasant news on his mind than Left Wing Communist-

inclined Reid Robinson, president of the International Union of Mine, Mill and Smelter Workers. 

Coming up to Boston for a love feast with Phil Murray and the boys he ended up taking a trip 

across the continent in a U.S. Army bomber trying to quell mutiny among his own miners.  

Cause of the hurried trip was the flat refusal of Mine, Mill and Smelter Workers Local No. 1 at 

Butte, Mont, to allow Negro workers down the shafts of Anaconda Copper. This was in grim 

defiance of C.I.O.'s strong pro-Negro policies. It was also in defiance of the U.S. Army, and of an 

Administration patently striving to promote amicable Negro-white relations among the labor 

forces of this country.  

The rumpus at Butte goes back to last month when the Army furloughed 4,000 soldier miners in 

an effort to ease the terrific shortage of labor in the nonferrous mines. In Utah a few of the new 

recruits were turned down because of physical disabilities which the Army had passed but which 

would not stand up in the face of stiff health requirements of the Utah mines. But to Butte were 

assigned 30-odd physically healthy furloughed Negro soldiers who had only to meet the 

requirements of Mine, Mill and Smelter Workers Local No. 1—so old it is known as the "mother 

local"—headed by an old time, plain-spoken Irish miner, Jim Byrne.  

Local No. 1's requirements proved stiffer than the army had expected. When the first 14 Negroes 

appeared at the pit, 100 miners on the night shift walked out but were urged back to work by the 

management. Subsequently the whole local refused to work as long as a single Negro was below 

ground. It was at that point that Mr. Robinson was called from Boston, arrived in Butte for a 

Sunday meeting held in the Fox Theater. Solemnly 1,700 miners listened to telegrams from Phil 

Murray, Paul McNutt, General Brehon Somervell. Solemnly they voted to stick by their guns.  

This week the Anaconda copper mines were still open, though not operating at full capacity for 

want of labor. The Negroes were still in Butte, but all above ground. The C.I.O., the Army and 

the Administration were sputtering. Anaconda, for once no one's whipping boy, could say with 

Daniel M. Kelly, mine manager: "We're just on the sidelines in all this show." Said Mr. Byrne of 

Local No. 1: "We're going on the theory that this is still a democracy." 
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The logistics of handling hundreds of  temporary miners

Good or bad, the soldier miners needed to be housed and fed.  

This was no small task as Bisbee had little in the way of excess 

housing available.     In 1942 some 200 trailers were placed and 

59 houses were constructed to meet this pressing need.

Graeme Larkin collection  

Trailers and other temporary housing  in 

Bakerville, near the Campbell shaft                        

1943

Johnson Addition near the 

Junction mine and Bakerville 

near the Campbell mine were 

chosen as the sites to build 

the facilities.  Even with this, 

additional space was needed 

for these men. The  YMCA was 

turned into a dormitory as 

was the former C&A office in 

Warren. Contracts were let 

with local restaurants to 

feed this large mass of men 

who were working three 

shifts a day.   The local bars 

did their best to keep the 

soldier miners supplied with 

drink as well
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Lead and zinc become more important than copper

With the end of war came the end of the huge demand for copper.  

Indeed, with large amounts of artillery shell casings  being 

returned from the now quite battlefields, there was now a 

surplus of copper on the market.  For a while, even the copper 

penny coins were made of old                                                                                    

shell casings.  The surplus of 

Cross section of the Campbell shaft showing 

lead/zinc ores mined                                               

after Hogue & Wilson  - 1950

copper bearing scrap 

naturally reduced the price 

of copper.  This trickled back 

to the mines in the form of 

reduced copper production.

However, the demand for 

lead and zinc remained high.  

Fortunately,  large reserves 

of lead/zinc sulfide ores had 

been discovered, particularly 

in the  Campbell and Junction 

mines as well as in the Denn .  

These metals would now 

become vitally important to 

Bisbee   ~~~~~
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A concentrator for lead/zinc recovery is built

been recovering  these metals for 

several years, including processing 

PD’s ores.  PD had to play catch-up.  It 

had historically sent  raw ore to 

custom processing plants.  More 

profit was to be had if processing 

were done in a plant at Bisbee.

IN 1945, a new, 400 ton per day plant 

was built near the Sacramento  

concentrator.  Then,  in 1947 it was 

expanded to handle 900 tons  per day.  

The emphasis was  now squarely on 

lead and zinc and would remain so 

for a while even though copper 

continued to be mined as well.  By 

1950, copper was recovering, but  

lead and zinc continued to be  mined 

though in diminishing quantities  until 

1953 when shifting metal prices 

again changed the focus totally back 

to copper for good                       ~~~~~
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Lead/ zinc concentrator near Don Luis  
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Total copper production 

for the district  in 1946 

was reduced to the lowest 

levels in many years as the 

focus shifted to lead/zinc 

mining instead. 

The Shattuck Denn Mining 

Company was well placed 

for this change as it had
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Lead and zinc add substantially to the income 
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The importance of both lead and zinc to Bisbee in the  late 1940s 

can not be overstated.  Were it not for the revenue received from 

these two metals, the mines would surely have been closed thirty 

years before their eventual end in 1975.  While lead had long 

been mined at Bisbee, it was decidedly subordinate to copper and 

zinc was never truly important until 1943. No lead or zinc was 

mined after 1953, though substantial resources remain  in place

Value in dollars of the day for  copper , lead and zinc mined from 1930 through 1953 
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The Shattuck Denn generally had the ore they mined processed at the Phelps Dodge smelter in 

Douglas and because of the labor strike there, this was unable to be performed.  Therefore, the 

Shattuck Denn had to completely shut down operations in Bisbee at the Denn Mine during 

March 1946 and ultimately the company would not reopen the site.  However, on January 31, 

1947, the company sent out a notice to their stockholders of a proposed sale of its Denn Mine 

properties in Bisbee to Phelps Dodge in the amount of $300,000.00.1  The sale of the property 

went through on March 8, 1947 and by April 1; Phelps Dodge had begun production in its newly 

acquired properties.2  The Shattuck Denn Mining Corporation would retain their mill and repair 

shops in Bisbee.3  However, by 1949 a recession had stuck the copper industry with the price of 

copper dropping form 23 cents to 18 cents.4  The primary factor for the decline in price was 

attributed to an increase of “foreign produced copper,” and the domestic demand for the metal 

                                                 
     1  Norman E. LaMond, “Proxy Statement: Special Meeting of Stockholders March 7, 1947,” (New York: 

Shattuck Denn Mining Corporation, January 31, 1947), 1, 4. 

     2  Mills, 65.  

     3  “Shattuck Denn Mining Corporation: Annual Report for the year 1947,” (New York: Shattuck Denn Mining 

Corporation, 1947), 3.    

     4  “Phelps Dodge Mill Closing,” Nevada State Journal (Reno, Nevada), 1 June 1949.  

The post-war years were ones of expansion

Even though copper prices were glum after the war, PD expanded 

with the hope of a better day, much as it always had.  The Denn mine 

and surface facilities were purchased from the Shattuck Denn 

mining Company in 1947.  Once again, PD was the only mining 

company in Bisbee.   Also that year, it began to reequipped the 

Dallas mine  to the highest of standards , making it ready to become 

an important producer.  Some 50 houses were built in Galena  in 

1948/49, as planning began to mine the East Orebody by open pit

Denn mine 

1958  (L) 

Dallas mine 

1961 (R)

Graeme 

Larkin 

collection
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being quite low.5  This dramatic reduction in the value of copper resulted in the Shattuck Denn 

having to discontinue its mill operation.  With their primary source of income now closed, the 

company began to sell of their remaining properties in Bisbee and was nearly finished with the 

task by 1950.6   

 

 

The above is excerpted from a research paper authored by Annie Graeme Larkin. 

 

  

                                                 
     5  “Mining: Copper Industry Faces Trouble in All States,” Reno Evening Gazette (Reno, Nevada), 4 August 1949; 

“Production of Copper at Mines Slashed as Demand Stays Low,” Wall Street Journal, 6 June 1949.  

     6 “Shattuck Denn Mining Corporation: Annual Report for the year 1950,” (New York: Shattuck Denn Mining 

Corporation, 1950) 3. 
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With the United States Military involvement in the Korean War, the government “took steps to 

increase domestic copper production.”  Under President Harry Truman, the Defense Production 

Administration (DPA) was formed with the duty of accelerating “arms production and 

[regulating] its impact on the civilian economy.”7  The agency would control “such raw materials 

as petroleum, solid fuels, power, minerals and metals.”  Before the creation of the DPA, 

numerous bureaus of the government controlled these areas, but now the new administration 

would oversee them all.  The DPA would also go on to supervise other government agencies 

such as the National Production Authority (NPA).8  

Much like during World War II, the government realized the crucial role copper played in 

war related materials.  Therefore, one of the objectives of the DPA was to boost the nation’s 

output of strategic metals.  One such tactic was to offer mining companies incentives like 

“accelerated tax amortization[s]” for the development of such things as “new mines, mills, 

                                                 
     7  Leaming, 25; “Overall Setup for Controls is Established,” Washington Post, 4 January 1951. 

     8  “Forms Agency to Rule Over Output in U.S.,” Chicago Daily Tribune, 4 January 1951; “Truman Combines 

Production Offices,” Los Angeles Times, 4 January 1951; “Wilson Heads Super-Defense Organization,” Washington 

Post, 15 December 1950.  

A truck/shovel open pit mine is considered

It had always been realized that the small Sacramento open 

pit did not remove all of the mineralized porphyry/breccia 

hosted ores.  Property owned by the C&A had blocked any 

expansion to the south and east, while copper grades, too low 

for the costly mining methods of the time,  precluded 

expansion into Queen ground 

The property problem  was solved by the merger and the area 

was referred to as the “East Orebody,” but it would be a while 

before the combination of market conditions and technology 

would  make this a  true orebody-- something which could be 

mined at a profit ---

The often dramatic fluctuations in the copper price argued 

against making the substantial investment needed to develop 

the type of mine required to successfully exploit the East 

Orebody, without even considering the many technical risks

Fortuitously, the US government was anxious to avoid 

shortages of critical materials at this same time  and copper 

was on the list.  Thus,  pursuant to the Defense Production Act 

of 1950, PD and the Government entered into a price 

protection type of agreement  with a floor at 22¢ per pound of 

copper.  This agreement was never to be used as metal prices  

were always  to be above the floor price

However, this agreement gave PD the comfort  it needed to go 

ahead and make the largest single  investment in its history, to 

that time, ---$25 million – and develop the East Orebody as a 

truck/shovel, open pit mine  ~~~~~
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smelters and refineries.”9  Understandably, those in the mining industry were enticed by the 

government’s offers of fast tax write-offs to begin new projects. 

Phelps Dodge was among the mining companies who found the government’s proposal 

quite attractive.  As early as December 1950, even before the DPA became an official agency of 

the government, newspapers stated that Phelps Dodge was going to begin a new open pit mine in 

Bisbee “if negotiations with the federal government [were] completed.”10  In the meantime, 

Phelps Dodge began excavation in the area known as the Bisbee East ore body.  This was the 

area in which the company hoped to create the open pit mine to extract the low grade ore which 

was present beneath the soil.11  During this period test drilling and engineering studies were 

performed.  Additionally, preliminary plans were developed for such necessities as the dump 

site, a concentrator, personnel and pit shops.12  Moreover, the company looked toward other 

items it would need for the project such as the “acquisition of drilling equipment, electric shovels 

and haulage equipment.”13 

 

The above is excerpted from a research paper authored by Annie Graeme Larkin. 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
     9  “Nevada Mining Firms Benefit by Tax Setup,” Nevada State Journal (Reno, Nevada), 29 August 1951.  

     10  “Phelps Dodge Plans New Mine Operation,” Los Angeles Times, 7 December 1950; “New Mine,” Reno 

Evening Gazette, 6 December 1950.  

     11  “Phelps Dodge May Develop Copper Mine Near Bisbee, Arizona,” Wall Street Journal, 7 December 1950; 

“Investors’ Guide: Phelps Dodge,” Chicago Tribune, 22 December 1950. 

     12 “Phelps Dodge May Develop Copper Mine Near Bisbee, Arizona,” Wall Street Journal, 7 December 1950; 

Mills, 72. 

     13  “Phelps Dodge Drilling New Ore Body,” Mining Record, 4 January 1951.  This article is from Graeme-Larkin 

collection scrap book.  The page number of this article is unavailable. 
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The technical challenges were daunting

Most large open pit copper mines  of the day were rail/shovel 

operations such as Morenci, Ajo, Bingham Canyon, but  few 

truck/shovel mines were around.  PD had modest success at 

Jerome with trucks in that tiny open pit and trucks had been used 

to help develop Morenci, but they had been replaced by rail 

haulage 

A decision was taken to try trucks at Bisbee as the ores were 

confined in such a way that the exit ramps would be far too steep 

for rail use.  Rail ramps can not exceed 2½%; trucks can handle 

ramps up to 10%, a huge difference because the pit can be 

smaller, thereby reducing the amount of waste rock to be mined 

However, the largest truck available held only 25 tons and the 

distant, #7 dump had to be used for waste disposal.  This would be 

a horribly long, inefficient and expensive truck haul.  Rail was 

cheaper for long hauls, so, a truck/train transfer point was  to 

be established on the pit edge where haul trucks, loaded with 

waste, would dump into 43 cubic yard, side dump,  rail cars. These 

would be pulled by one of two 1,200 hp diesel locomotives  to the 

distant dump for emptying. Only 27 trucks would now be needed 

Electric shovels with six cubic yard capacity buckets would be 

the loading units and five of these would be required.

Rotary  drills and churn drills, already on hand, would be used 

for blast holes.  Add seven bulldozers along with a few other 

things and the equipment spread was complete ~~~~~
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Moving of houses from 

Johnson Addition in 1951.  

Note the electric shovel 

loading a haul tuck in the 

background  

Moving a house from Johnson Addition in 

1951.  Note the electric shovel loading a 

haul truck above. 

More than half of Lowell must be moved

The highway between Bisbee and Lowell was a problem as was the 

rail line to Bisbee.  The rail could be abandoned, but the highway 

needed to be rerouted.  Also, more than 250 private residences 

and 20 businesses had to be relocated before mining could begin.  

This, in itself, was a serious challenge.  A new area called 

“Saginaw”  and open areas in Bakerville  were developed to 

receive many of the relocated  homes .  The first arrived in late 

1950 ~~~~~
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The relocation of private homes from the Lowell area to Saginaw  - 1951
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The same view of Lowell some 30 years later in 1957.  While many men reported for 

work here in the Junction Mine, Lavender Pit, the related shops or the 

concentrator, few lived here. 

Graeme Larkin collection 

 

A part of Lowell in 1927, which was more or less its peak in terms of population, 

The Junction Mine is at the center, but other nearby mines were also where many 

of the residents worked. 

Graeme Larkin collection 
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Earth moving starts with the first blast

Once the moving of homes and businesses was complete, more 

than 46 million tons of waste  had to be removed to expose the 

ore, ready the construction site for the mill and related 

facilities as well as for the relocation of the highway.  This all 

began in late 1951 with the first blast  in what once was the 

Johnson Addition section of Lowell.  Trucks and shovel soon 

moved in and thus began a process which would last a bit more 

than 23 years

First blast  in 

what became 

the lavender pit   

1951

Graeme Larkin 

collection

~~~~~
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A new processing plant was built

Concentrator  - 1954 (above) 

Primary crusher and conveyor 

under construction -1952 

(right)

Graeme Larkin collection

To process the ores from the pit, a typical copper, froth 

floatation plant was constructed .  Ore from the pit was first 

crushed and ground,  then, with added reagents, the copper 

bearing particles, floated to the top and were recovered. The  

copper concentrate was thickened in large  tanks,   dried, then 

loaded by conveyor into rail cars for shipment to the smelter in 

Douglas.  Tailings were also thickened to recover water for reuse 

and then moved, by gravity ,in a pipe more than three miles to the 

tailings disposal area used by both of the earlier concentrators.  

~~~~~
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Bisbee’s porphyry ores are difficult to concentrate 

Both the experience from the Sac concentrator and 

recent test work confirmed that that the ores from the 

open pit would not make a clean, high-grade concentrate

The copper minerals were so intermixed with worthless 

pyrite, that the concentrate would contain a good deal of 

pyrite and therefore, seldom exceed 16% copper.  It was 

not uncommon for such a plant, with different ores, to 

produce concentrates in excess of 25% copper.  This added 

transport and smelting of lower grade cons, meant a 

significant  burden in both transportation and smelting 

costs.

Graeme Larkin collection  

Douglas, Arizona smelter of Phelps Dodge   

c - 1957

The Douglas smelter was 

expanded in 1953/54  to 

accommodate the 

additional, high pyrite 

concentrate which would 

soon come from Bisbee’s 

newest mine as well as the 

increased tonnages of 

direct smelt ores from the 

expanding underground 

mines

~~~~~

Bisbee’s porphyry ores are difficult to concentrate 

Both the experience from the Sac concentrator and 

recent test work confirmed that that the ores from the 

open pit would not make a clean, high-grade concentrate

The copper minerals were so intermixed with worthless 

pyrite, that the concentrate would contain a good deal of 

pyrite and therefore, seldom exceed 16% copper.  It was 

not uncommon for such a plant, with different ores, to 

produce concentrates in excess of 25% copper.  This added 

transport and smelting of lower grade cons, meant a 

significant  burden in both transportation and smelting 

costs.

Graeme Larkin collection  

Douglas, Arizona smelter of Phelps Dodge   

c - 1957

The Douglas smelter was 

expanded in 1953/54  to 

accommodate the 

additional, high pyrite 

concentrate which would 

soon come from Bisbee’s 

newest mine as well as the 

increased tonnages of 

direct smelt ores from the 

expanding underground 

mines

~~~~~



194 

 

Slide 29 

 

 

 

  

The completed works were impressive

Graeme Larkin collection  

Lavender pit mine and concentrator - 1957

In 1952, Harrison Lavender, General Manager of Operations for 

PD and the driving force behind the development of this project 

died.  Appropriately, the mine  was named in his honor when 

dedicated in 1954 as the first ore was processed in the gleaming 

plant, sitting on the pits edge.   Harrison would undoubtedly have 

been pleased with the outcome of this massive project as it first 

met, then exceeded the hopes of those who designed it so well.

~~~~~
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Typical operation of the early Lavender pit

Electric shovels with 6 cubic yard buckets load 25 ton capacity 

haul trucks  with ore (lower left) for transport to the crusher 

and with waste (center) for transport to the  truck/train 

transfer dock on the east edge of the pit for train transport to 

number 7 dump and disposal.  Electric powered, rotary drills  on 

the benches above are drilling 8” diameter  blast holes.  Water 

sprays at the shovels were used to reduce dust during mining.        

C -1955 ~~~~~                                      Graeme Larkin collection
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Ore went to the crusher and non-ore to # 7 Dump

On an average day, 16,000 to 

18,000tons of ore were 

crushed and sent to the mill 

for processing and more than 

30,000 tons of non-mineral or 

leach material  were sent by 

train to the Number 7 dump 

for copper recovery by 

leaching or for ultimate 

disposal

25 ton truck dumping into the 

primary crusher  - 1955 (Left)

Railcars dumping non-mineral 

material on the north side of 

Number 7 dump - 1960 (Above)
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Every day the open pit worked there was one or more blast in the mine, always at 3:15 PM.  The 

local residents seemed to never tire of seeing the spectacle of these blast and many went to the 

pit lookout point to watch.  The ground would shake and a muffled roar would quickly follow.   

I am convinced that had a mild earthquake hit Bisbee at close to the blasting time, no one would 

have noticed, as we had become so accustomed to the ground lightly shaking from the blast.  

Bench shots or primary blast, as shown above, were the larger blast type and typically broke 

between 30,000 and 50,000 tons of material.  It was also common to have hard toes in the shovel 

digging pits as well as large boulders that needed to be broken before going to the crusher.  

These were drilled with small, mobile drills and shot at the same hour but usually independent of 

the bench shots.  Because the secondary blasts were less constrained, they made much more 

noise than the substantially more powerful primary blasts. 

Once the drilling and blasting foreman had inspected the area to assure that all explosives had 

indeed been blasted, he would sound the “All Clear” and the night shift would come into the pit 

to move the equipment back into place and start mining.  

Blasting in the Lavender pit was a daily occurrence

At about 3:15 PM there was a blast in the pit as nearly 70,000 

tons had to be broken everyday .  It was ritualistic to stop and 

watch this impressive display energy from the lookout ~~~~~

Graeme Larkin collection 

Uncommon, double blast on the east pit wall during the cut back phase  - 1965
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  Loading ore into a 65 ton 

capacity truck using a nine 

cubic yard shovel - 1963. 

Graeme Larkin collection 

The Lavender pit as a mature operation
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By the late 1960s, large earth moving equipment had evolved 

substantially and these changes were reflected in the mining fleet 

at Bisbee.  The old 25 ton trucks were replaced by 65 ton capacity 

units and  9 cubic yard shovels  added to load the larger trucks 

quicker.  Blast hole drills (upper right) were now drilling 10” 

holes.  Mined non-mineral (center left) was now transported by 

truck to Number 7 dump, replacing the rail system.  Ore mined 

(lower center) was still taken directly to the crusher  -- 1966       

~~~~~
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A cut back is made to the east

In 1963, a cut back was initiated on 

the east side of the pit which 

required the relocation of the  pit 

shops as well as several of the 

Junction mine shops.  This was to be 

the only expansion in this direction 

even though the mineralization  

continued to the east  and under the 

post-ore conglomerate. The 

overburden became too thick to 

justify any additional  removal .  It 

was simply not economic to go any 

wider or                                                   

deeper

Over burden

Graeme Larkin collection  

Demolition of the Junction mine     

sheet metal (tin) shop  -- 1963

Graeme Larkin collection  

Lavender pit final east wall showing the 

ore/non-mineral contact  -- 1975

~~~~~

A cut back is made to the east

In 1963, a cut back was initiated on 

the east side of the pit which 

required the relocation of the  pit 

shops as well as several of the 

Junction mine shops.  This was to be 

the only expansion in this direction 

even though the mineralization  

continued to the east  and under the 

post-ore conglomerate. The 

overburden became too thick to 

justify any additional  removal .  It 

was simply not economic to go any 

wider or                                                   

deeper

Over burden

Graeme Larkin collection  

Demolition of the Junction mine     

sheet metal (tin) shop  -- 1963

Graeme Larkin collection  

Lavender pit final east wall showing the 

ore/non-mineral contact  -- 1975

~~~~~



200 

 

Slide 35 

 

 

 

  

Next, a western extension is added to the pit

During the early 1960s,  surface exploration of the area west of 

the pit showed that substantial resources of open pit grade were 

present.  Access was made to old 400 level Gardner workings to 

take bulk samples for testing.  The results were encouraging  and 

an extension was planned to include part of  the area previously 

mined by the Holbrook mine years before.   First, the old Sac pit 

had to be emptied as it had been filled in 1952 with overburden 

from the early stripping for the new pit.

This expansion began in 1967 and 

added more than 2 years to the life 

of the pit.  The ores were  largely 

from the contact breccia  zone at 

the limestone  - intrusion interface.  

Some limestone hosted ores were 

mined as well from which many fine 

mineral specimens were recovered  

in late 1969  and until 1972.  In 1973, 

an adit was driven into the remnant 

of Sac hill  to mine isolated high-

grade pockets identified by drilling 

many years before. ~~~~~ Graeme Larkin collection  

Holbrook Extension - 1975

1973 Adit

Next, a western extension is added to the pit

During the early 1960s,  surface exploration of the area west of 

the pit showed that substantial resources of open pit grade were 

present.  Access was made to old 400 level Gardner workings to 

take bulk samples for testing.  The results were encouraging  and 

an extension was planned to include part of  the area previously 

mined by the Holbrook mine years before.   First, the old Sac pit 

had to be emptied as it had been filled in 1952 with overburden 

from the early stripping for the new pit.

This expansion began in 1967 and 

added more than 2 years to the life 

of the pit.  The ores were  largely 

from the contact breccia  zone at 

the limestone  - intrusion interface.  

Some limestone hosted ores were 

mined as well from which many fine 

mineral specimens were recovered  

in late 1969  and until 1972.  In 1973, 

an adit was driven into the remnant 

of Sac hill  to mine isolated high-

grade pockets identified by drilling 

many years before. ~~~~~ Graeme Larkin collection  

Holbrook Extension - 1975

1973 Adit



201 

 

Slide 36 

 

 

 

  

The Lavender pit closes at the end of 1974

Peter Kresen photo, Graeme Larkin collection  

Lavender pit  - 1974

By the end of 1974, the Lavender pit  

had been essentially exhausted.  The 

access haul road zigzagged down the 

900 foot plus deep hole to the very 

narrow bottom.   There was no room 

left to operate the large equipment. 

In December 1974, it was closed  

after mining 376,000,000 total  tons 

made of  94, 400,000 tons of ore and 

281,600,000 tons of waste  or  low-

grade during its 23 years of life

The  mineralized porphyry extended  

to the east and under Lowell, but the 

overlying waste was far to thick to 

justify removal.  The costs to expand 

were prohibitive, particularly  with 

the relatively low copper price of 

the day.  The mine could not expand 

again, thus it was forced to close                   

~~~~~~
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Just as much copper had been recovered for the Sacramento pit low-grade sent to Number seven 

dump, so would a great deal be recovered from the Lavender pit material sent here.  This time, it 

would be done a bit smarter.  The mineralized material was separated from the straight, non-

mineral material.  It was placed in distinct lifts and leached by building ponds to contain the 

leach solutions and, hopefully, distribute them more or less evenly through the rock as they 

worked their way down.   

 

Each lift was leached for as long as possible and, in fact it would be leached even more when the 

next lift on top of it would be placed under leach and the solutions percolated downward passing 

through the whole pile on the way to the bottom.    Periodic ripping would enhance solution 

penetration and on several occasions, deep holes were drilled to channelize the water to dry 

areas.   

 

Leaching would last for many years after the last tons were placed.  This is a slow, but steady 

process, one which recovers that resource which is otherwise unrecoverable and lost.  
 

Leaching of low-grade from the pit was important

Along with the  non-mineral material from the pit, millions of 

tons of low-grade material were taken to number 7 dump for 

leaching.  The leach material was segregated and placed on the 

southern and eastern parts of the dump.  Non-mineral material 

was placed on the north part of the dump.  More than half of the 

dump was dedicated to  leach material and copper recovery . 

Leach solutions were recovered at the east end and pumped to 

the precipitation plant near the Campbell mine for copper 

recovery using scrap iron for precipitation.  Many millions of 

pounds of copper were recovered over the more than 50 years 

this dump would be treated 

Graeme Larkin collection   

Number 7 dump with leach ponds on the right (south) side of the dump  - 1967

~~~~~
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Precipitation cells at the 

Campbell plant loaded with 

heavy iron and steel.  These 

were the first cells where the 

pregnant leach solutions were 

introduced and the solutions 

were the strongest to attack 

and replace the heavy metal. 

Lighter scrap, such as cans, 

were in the later cells as thin 

metal was more quickly 

replaced. 

Loading thin scrap iron, 

largely cans, into 

precipitation cells with a 

crane mounted electromagnet 

at the Campbell plant 



204 

 

Slide 38 

 

Phelps Dodge spent huge amounts of money looking for extensions of the ores at Bisbee.  No 

reasonable geologic theory went untested, but the ores here were always difficult to find.  In 

truth, the best geologic minds recognized that simple luck often played more of a role in finding 

the ore than scientific theory.   

 

When the deeper levels were developed the ore continued, but in diminishing amounts as the 

distance to the source in the Sacramento complex increased.  Even though the opening of the 

3100 level in the Denn was met with only modest success, the Campbell was sank to this depth.  

Good ore in substantial amounts were found between the 2966 level and the 3100 level.  Lesser 

amounts were found below the 3100 as the shaft was further deepened to 3332 feet and the 

bottom level was the 3300.   

 

On the 3100 level, 15 XC was used to explore the Sacramento porphyry/breccia complex at 

depth.  It was a long; very hot walk to the face of this working in flowing water more than a foot 

deep.  At the final face, extensive diamond drilling was undertaken with holes more than 1000 

feet long pushed out under the pit area to test the nature of the mineralization at this depth.  

Typical porphyry copper type mineralization was found, but the hoped for high grade contact 

Underground  mining remained important

The 1950s were a period of continued modernization and a 

deepening of the mines.  As mining progressed eastward, the ores 

became deeper and deeper.  The Denn shaft was the first to be 

sank to the 3100 level.  A connection was made with the 2966 

level of the Campbell mine  through an interior shaft. However, 

in spite of extensive drifting and diamond drilling, only modest 

amounts of ore were found.  

Graeme Larkin collection  

Campbell interior shaft 2966 level  

1962

The Campbell was deepened to 3300 

feet in the mid 1960s with good ore 

found on the 3100 level and  a bit 

below with smaller amounts on the 

bottom level.  A long, hot and very 

wet exploration heading, 15XC, was 

driven toward the porphyry area 

on the 3100 level and substantial 

drilling  undertaken in the early 

1970s. This demonstrated the 

continuance of porphyry style 

mineralization , but no new ores 

which could be mined economically  

by underground methods  were 

discovered in  this  last 

extraordinary effort   ~~~~~~
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breccia mineralization which had been so common in the upper parts of the system, had not 

developed at these depths.  This possibility was well understood before the project began, but the 

risk was taken. 
 

 

   

 

  

The afternoon shift being lowered at the Junction Shaft, 1953 
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Prospecting for new ore was a continual process

To secure a future, it was always vital to find enough new ore to 

replace the ore tons mined, every year, if not more.  Without this 

effort, the mines would soon close because of a lack of ore.

Finding ore  in the underground at 

Bisbee  was never easy.  Seldom was 

there ever more than two years of 

proven ore  on the books.  Thus, a 

continual prospecting program 

was absolutely essential.

BY 1930, prospecting with diamond 

drilling had replaced drifting and 

raises as the principal technique 

of looking for new ore.  This was a 

much faster and far cheaper 

method, but a number were needed.

Between 100,000 and 300,000 feet 

were drilled annually requiring 

and average of 14 company 

operated drills with the 

occasional assistance of contract 

drilling companies      ~~~~~~
Pete Kresan photo 

Diamond drilling on the 2833 level of 

the Campbell mine - 1974 
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The Junction mine yard was the center of the maintenance and support facilities for the whole of 

the operations. It was here that all of the shops were located --- the assay office, electric shop, 

rock drill repair shop, machine shop, tin shop, pipe shop, rope shop, boiler shop, welding shop, 

blacksmith shop, carpenter shop, the sawmill and timber framing shop were all here as were the 

pit shops for truck, shovel and machine maintenance. The central warehouse was here too. So 

was the safety department with its training center which saw men in and out every day.  

 

Just outside of the mine yard fence was the employment office where every day there was a line 

of men seeking work (rustling, it was called).  The mine engineering and geology departments 

were here to provide their essential services as well.  Most everything was close to the Junction. 

 

The shaft was maintained as the main pumping facilities for the whole district were located on 

the 2200 level.  For this, the number 1 and 2 compartments had a regularly operating hoist on 

dayshift only to allow for quick access to the pump station .  However, at shift change, the 

pumpmen actually walked to the Campbell to be hoisted at the end of the day or visa versa at the 

start of the shift.  It was also an emergency escape way in the event of fire as the shaft was 

downcast, assuring a flow of fresh air from the surface.  This inflow of air was also vital for 

The Junction mine is closed in 1958

After more than 50 years of operation, the Junction is closed 

as mining moves to the deeper ores to the east. The remaining  

ores in the Junction  area were mined from the Campbell.  

However, the mine facilities and shops continued to be used 

until the end.  The shaft was maintained  in good condition 

because this wonderful mine was the principal pumping shaft 

for the district . Both the pit and mill depended on this water

Graeme Larkin collection  

Junction mine yard  --1967

Graeme Larkin collection  

The large, Junction skip hoist for 

compartments 3 & 4  -- 1963~~~~~
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ventilation of the Campbell mine and large volumes of air came down the Junction shaft.  So 

much so that even in summer, a jacket felt very good when coming up on the cage. 

 

The huge skip hoist for number 3 and 4 compartments, was kept in running condition as well, but 

seldom used.  This beautiful set of machinery was installed in the early 1930s and looked like 

new well into the 1970s.   The pipe compartment was number five and its small hoist was 

frequently used to check the pump column, compressed air column and electric cables which, 

together, filled most of the compartment. 

 

The massive 

pumps on the 

2200 had been 

installed in the 

1920s, augmented 

in the late 1930 

and were largely 

automated in the 

early 1960s. 

Every day they 

lifted nearly four 

and one half 

million gallons of 

water to the  

surface at a  

rate of close  

to 5,000 gallons 

per minute. Water 

from the 2200 

level was pumped 

directly from the 

2200 to tanks 

above the pit to 

provide water for all of the operations, but mostly for the mill.  This was an absolutely essential 

part of the operation.   

 

Acid water pumps were on the 1800 level. This acid water was channeled to the 1800 level from 

all of the old mines in the district.  The drainage from the Lavender pit was dropped to the 1600 

level of the Sacramento, which was the same elevation as the 1800 level Junction, to be added to 

the other corrosive, but copper rich waters.  The collected waters were then pumped by stainless 

steel pumps through stainless steel pipe to the surface then by fiberglass pipe to the leach plant 

near the Campbell for copper recovery.  

 
 

  

Number 5 pump on the 2200 level of the Junction Mine was installed in 1935 and was the only 

centrifugal pump in the group of six pumps with a capacity of 2,250 GPM. Photo – 1938 Graeme 

Larkin collection 
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Improvements in metallurgy and drill bit designs allowed the development of far superior drill 

performance and weight.  By the end of the 1950s, most of the drills used in stopes were of the 

much lighter jackleg type and track mounted dual drill “Jumbos” were used in driving crosscuts.  

The introduction of jacklegs was a substantial enhancement in productivity as it could be moved, 

setup and used by a single miner. 

Also, by the mid-1960s, all drill bits were cross types with tungsten carbide inserts and single 

use.  These harder bits improved drill advance rates and reduced the number of bits needed; one 

less supply problem. 

  

Blast hole drilling is made simpler

Graeme Larkin collection 

Double drill jumbo, Campbell mine 

1950 

Pete Kresan photo

Drilling with a jack leg drill in a stope, 2833 level 

Campbell mine - 1974

Since the introduction of pneumatic drills in 1905, most of the 

drilling in both crosscuts and stopes was done with the heavy, bar 

& column set up.  In the early 1941, double drill, track mounted 

Jumbo drills were introduced  for all crosscut  development.  Self 

rotating stopers had replaced the manual rotation units  in raises 

by 1950 .  By 1960 jackleg drills were in most stopes.  These 

seemingly modest changes made drilling faster and safer as it was 

no longer necessary to set up the heavy bar or handle the unwieldy  

Leyner drills ~~~~~
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Dual boom Jumbo drill in a 

crosscut in the Junction 

Mine 1956. 

1968 advertisement by Phelps 

Dodge showing a miner 

drilling with a jackleg drill. 
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Dynamite was a safe to use explosive with all around applications.  It was water proof and 

generally not sensitive to rough handling. However, it was not inexpensive and handling it often 

caused massive headaches as the contained nitroglycerin was absorbed into the skin.  These so 

called “powder” headaches were the bane of many a miner.  And too, the smoke from the blast 

was bad news as well as it too caused these horrible headaches or, if too concentrated even death.  

(The headaches are the result of the nitro causing the blood vessels to dilate.  In the brain, this 

enlargement of the vessels caused excessive pressure within the brain itself and thus the 

headache.)      

 

By the early 1950s, an ammonium nitrate – fuel oil mix called ANFO was in common use as a 

blasting agent in most surface applications, including the Lavender pit.  It came as a granular 

material which flowed fairly easy and was great for pouring down the 8” to 10” vertical blast 

holes in the pit, but very difficult to put into the small diameter, horizontal or upwardly inclined 

holes used underground.    

 

The answer came with the use of venture tubes.  Compressed air passed through the tube, which 

created a vacuum effect, sucking the loose ANFO from a sack through a connected hose and into 

the air stream in a second hose which was inserted into the hole.  This carried the ANFO into the 

Blasting is changed in a minor, but important way                     

From the beginning, underground 

blasting had used dynamite  ignited 

by a fire fuse and blasting cap .     

The holes were each loaded with 8 

to 10 sticks of dynamite with the 

first  holding the cap.  The fuses 

were then lit to set it off the blast.

Dynamite was 

safe to use, but 

expensive and 

the blast smoke 

was noxious 

causing sever 

headaches.   In 

the early 1960s 

ANFO was Placing the first stick -1950

Graeme Larkin collection 

Loading a round in a crosscut  - 1939  

Graeme Larkin collection  

Lighting the fuses of a round in a stope - 1939

introduced to replace most of the 

dynamite for blasting.  This new 

blasting agent was pneumatically 

loaded into  the holes after one 

stick of dynamite with the cap and 

fuse had been first inserted to 

explode the less sensitive ANFO
~~~~~
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hole with sufficient force to pack it somewhat which kept the otherwise loose material from 

falling out of upwardly inclined holes.  A single stick of 40% dynamite was first inserted into the 

hole and it was used to explode the ANFO. 

 

Largely gone were powder headaches as well as the horrible smoke from the blast, though the 

smoke from an ANFO blast was nasty stuff, it would not kill you or make you sick as high 

concentrations of dynamite smoke could do.   Also, a lot of money was saved, making the mines 

more cost efficient.  A true win-win with just a minor change. 
 

Slide 43 

  

Little changed in ore haulage over the years

Graeme Larkin collection   

Emptying a one ton, rocker dump “E” car  

2966 level, Campbell mine  - 1950

Pete Kresan photo

Trolley motor pulling  ¾ ton rocker dump 

“H” cars  2833 level, Campbell mine - 1974

The most significant change in ore haulage in the later years was 

the near total use of rocker dump style cars. These cars were 

not new, but their use had been limited as they were hard to 

empty if the ore was sticky as most oxides were.  In a very few

places, 3 ton capacity Granby , ramp -

dump type cars were employed. The 

waste haul on the 1400 Cole to the 

Dallas and the 1800 Dallas to  the 

Campbell were the last places where 

these cars were used because of the 

exceptionally long haul distances

~~~~~
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2966 level, Campbell mine  - 1950

Pete Kresan photo

Trolley motor pulling  ¾ ton rocker dump 

“H” cars  2833 level, Campbell mine - 1974

The most significant change in ore haulage in the later years was 

the near total use of rocker dump style cars. These cars were 

not new, but their use had been limited as they were hard to 

empty if the ore was sticky as most oxides were.  In a very few

places, 3 ton capacity Granby , ramp -

dump type cars were employed. The 

waste haul on the 1400 Cole to the 

Dallas and the 1800 Dallas to  the 

Campbell were the last places where 

these cars were used because of the 

exceptionally long haul distances

~~~~~
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Underground mining comes to an end in 1975

Graeme Larkin collection  

Cole mine  -- 1967

Graeme Larkin collection  

Dallas mine  -- 1961

Graeme Larkin collection  

Campbell mine  -- 1966

In June of 1975, the combined 

pressures of high costs and low 

metal prices  brought an end to 

copper mining in Bisbee.  The last 

three operating mines - Campbell  

Cole and Dallas were closed.  

Some six years later pumping  was 

stopped and the mines allowed to 

flood

~~~~~
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When the end came, it was hard to believe 

Motorman placing sample on trolley motor the last day the 

underground mines worked June 12, 1975   

The end of mining at Bisbee had been foretold many times before 

but it never happened.  Thus when it was, once again, said that the 

end was at hand, many did not believe it.  Bisbee, like all mining 

camps, had always lived under the threat of eminent closure, but 

this time it came.  When it did end, the timing was bad for the many 

who had no real skills

which could be used 

elsewhere.  The lucky 

were transferred to 

PD operations at 

Morenci, Safford, Ajo, 

Tyrone or Douglas.  

Others with enough 

time with PD and who 

were older than 50, 

were retired.  A few 

stayed on to work in the 

leach operations or 

other, typically small 

projects, few of which 

lasted very long. The 

rest were laid off          

~~~~~   
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Precious metals are sought one last time

When gold was freed from government control and the price 

began to rise, PD once again looked for opportunity  in the 

Campbell orebody and , after it was acquired ,the Shattuck mine.  

Small amounts of high gold/silver materials were   to be mined 

from these areas and this was to be the last mining in Bisbee. 

PD had purchased the 

Shattuck in 1973, thereby 

completing their  

ownership of the 

producing area .  The 

Shattuck had a long 

history of hosting 

precious metal deposits. 

After the purchase, the 

shaft was reopened to the 

800 level and several 

levels reconditioned.  

Later,  some mining took 

place on the 200 and 300 

levels in high silver areas

~~~~~
Graeme Larkin collection  

Shattuck mine  -- 1975
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When mining ended at Bisbee, dozens of individual shafts had been sunk and tunnels driven by a 

number of mining companies, but just 28 of these and the two open pit mines were economically 

successful.  The orebodies at Bisbee were extremely difficult to find and some of the best 

geologic experts of the time looked, often in vain for ore.   

In all, an estimated 2,210 miles of drifts, crosscuts, stope headings, raises and shafts had been cut 

into the hills in the search for ore and several times that distance in diamond drilling completed.  

No doubt, there are even yet a few scattered deposits that all of this effort failed to discover, but 

they will never be mined, as too little remains. For underground mining, at least, the final chapter 

for Bisbee has been written.   

  

The mines of Bisbee

Over its  long 

history, the 

Warren Mining 

District had 

more than 50 

mines.  This 

included two 

open pits, 28 

economically 

successful 

and15 

unsuccessful 

underground 

mines in the 

productive 

area as well as 

more than a 

dozen small 

mines outside 

the  area of  

ore production         

~~~~~
Mines in the productive area of the Warren Mining District.  after Graeme, 1981

Indicates economically 

successful mine
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Data sheet on the principle shafts at Bisbee to 1950.  Those mines not owned by Phelps Dodge at the date of the chart have been excluded.  Graeme Larkin 

collection 


