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Others come to Bisbee looking for opportunity

By the end of the 1890s, the
Copper Queen was the only
producer in the Warren

Mining District, but it did not
hold all of the property, not
even all of the promising
ground, including a group of
claims quite near its own,

very productive Spray mine.
This was bought by a the C&A

a newcomer to the district Irish Mag mine C  -1907

The Calumet & Arizona
quickly as it developed
the rich nl
just a few hundred feet

C&A then went on to

a number of very good

aerne Lark or
Irish Mag Mine (C&A) 1902 Spray Mine (CQCMCo)

Mining Co. was successful

ri sh

from the Spray Mine. The

become a huge producer
at Bisbee and beyond, with

Whil e Dr. Douglas had always been a proponen
di strict, there was one opportunity that wgs
the propersty ohuta Iseacaws of peculiar circumst
claims including the I rish Mag were owned bly
as fAnot being of sound mind. o Daly ofdereg¢
and superintendent; Ben Wi lliams said he wqul
had threatened his |ife. Dougl as, out of re
Soon thereafter, in the spputny ©herni8Of0, wiba l|wa
arrest him for assault. Dal y ,fthluesde drinde velhan (e
for Dr. Douglas to buy the <cl ai ms.

With Daly safely out of sight and uhhi kahygt c
began to appear with all/l manner of document|s
to them. The increasingly valuabl e propertij e
in 1899, the United Steatteos tShuep rpernmeep eGotuirets vtlos
common | aw wife as she had advanced the nece
assessment wor k. I n the interi m, Di az had | sc
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Castill o, whoadtaeanicedal hleattrloe r He was to b
and efforts.

Il n 1898, one John Gr aham, a for mer resi dent
beauti ful mal achite and azurite specifmemmadhe
and fellow miner, Captain Jim Hoatson, who | ws
When Captain Jim asked John about the potent.i
Graham assured Hoatson thapeit Qeeenwas Bugibe

Daily Review, 1906) .

Thus, Captain Jim Hoatson came to the distrj|ic
Lake Superior and Western Devel opment Compajny
good tohéi mamaser, hard | i mestone knob <calljed
Tombstone saloon keeper, Martin Costell-o. Tlhe
l'ight district in upper Brewery Gul ch, |l ay | f
con-sidered to be of little value. However|

many things not the | east of which was t hajt

i mportant. He quickly reached ta tde afl aiwd @ hmdaro

the devel opment.
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The Calumet & Arizona goes on to develop more mines

The success at the Irish Mag mine
led the C&A to acquire more and
more property and develop more
mines. Success followed success
for the C&A and soon it was one
of the larger copper companies in
the US and expanded beyond
Bisbee.

The C&A was an industry leader in Graeme Larkin collection

many technical aspect and Cole shaft C -1908
prospered through innovative After the

) : AMago cat
approaches in an old industry.

Oliver mine, then the Cole,
Hoatson, Junction and Briggs
mines, all of which became
great producers.

The Copper Queen was losing
the game and began to pay huge
. sums for property it could have
L had for very little, if only the

Hoatsonshaft C 1910 faith had been stronger.
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Several small companies were successful as well

A small group of claims

formed the property of the
Shattuck & Arizona Mining

Co. with the Shattuck mine

c al | eutthe ribhest little
mine in Arizona , 0 and
good reason. High grade
ore was hi't

3

Graele.l:arkin collection
Shattuck mine ¢ -1908
The Denn & Arizona

developed the rich Denn
mine which proved hugely
challenging because of
water problems as well as
the fact that the ores
were deep, very deep

Graeme Larkin collection
Denn mine C  -1907
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Most of the small companies failed

BY 1900, more than 1,000 mining
claims covering nearly 20,000
acres had been filed. Some 400
were patented while the
remainder were unpatented.

The quick success of the C&A and
the Shattuck inspired a rush to
invest in these copper fields

Dozens of small mining
companies formed, each
convinced that the next Copper
Queen mine was on their claims,
but your money was needed to
find it. Investin us, they said

The early years of the 20 th
century were to be busy ones for
many of these small companies

Some were honest efforts, with
seemingly good ground. Others
with less promising property
were highly speculative and
still others were absolute
frauds, seeking only to swindle
money from investors

raeme Larkin coliection
Bisbee Extension Mining Co.
stock certificate -1911

More than 40 mining
companies claimed to be
developing or exploring
ground at Bisbee at one time
or another, but very few
were to be successful.
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Some failed because there was no ore to be found

The Copper Glance mining Company
explored an area far to the east of
the known ore. It was following

good surface indications in the post

- \ II Ceopper Mlance Mimmy Compnny ]
= e el

ore Glance formation which P e
contained scattered pieces of ore,
eroded from deposits far away.
Nothing of consequence was ever
found in spite of diligent work

Graeme Larkin collection

f [oTo10 10 10 e 0 101919 1010 o Copper Glance Mining Co.
ff . i Y stock certificate -1902

-y par v

I

FN gy it T

&1

1
'

The Cochise Development Company
sank a shaft in the mineralized
porphyry/schist north of the

Dividend fault and near

Sacramento Hill, finding only very

low -grade mineralization

el

'
&

retely

YAy

. _ _ In both cases, the stockholders lost
raeme Larkin collection .

Cochise Development Co. what they had invested, but these
stock certificate companies had made honest efforts

Early shaft sinking at the
Cochise Mine €1902.

Note the use of a horse
whim to hoist broken rock
and the simple tripod
headframe in use
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A few companies came here to swindle, not to mine

Atetiody  Didee “prapectioy

o Comper Qoo il

The Copper King of Arizona
made much of its proximity to
the Copper Queen mines,
suggesting it could be of

equal value. However, the
Dividend fault cut off any ore
extensions. Most of the money
raised in the stock market was

used by to pay the directors

handsomely , not look for ore Stock certificae

Graeme Larkin collection

Excerpts from Copper King prospectus and

-1900

Higgins Shaft €1905.

The Higgins was one of the
few small, independent mines
which was successful. It was
the westmost of the

successful mines as well.

Graeme Larkin Collection
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The independent mine operators at Bisbee 1880

ABC

Arizona Bisbee Copper Co.
Bisbee Extension Bisbee Extension Mining Co

Bisbee Queen Bisbee Queen Development Co.

Bisbee West Bisbee West Copper Mining Co.

Calumet & Bishee Calumet & Bisbee Development Co.

i Pty Sanian) E Cochise Cochise Development Co.

Copper__Prince Arizona  Prince Copper Co.

Yo B Whrres
Copper King Copper King of Arizona Co.

Denn Denn Arizona Copper Co.

- Easter Sunda Easter Sunday Mining Co.
Graeme Larkin Collection Y Y 9

Night Hawk Leasing Company Glance Copper Glance Mining Co.
stock certificate -1926 Higgins Higgins Development  Co.

Houghton Houghton  Development Co.

Ivanhoe lvanhoe Copper Co.
The |arger of the Lowell Lowell and Arizona Mining Co.
independent Neptune Neptune Mining Co .
Companies and the Night Hawk Night Hawk Leasing Co.
mlnes they developed Red Jacket Red Jacket & Bisbee Development Co.
at BISbee' The Shattuck Shattuck & Arizona Copper Co.
successful mines are Saginaw American -Saginaw Development  Co.
nOted by underlining Warren  (old) Warren  District  Development  Co.

Wolverine #1 Wolverine & Arizona Mining Co.

Portage  Lake Portage Lake & Bisbee Development Co.

Wolverine  #2 Wolverine & Arizona Mining Co.

The number of companies attempting to deve

function of avai Inaalrlkeetc ap iTthauls idnurtihney sptead ko @
specul ators were in the market with more mo
remains much the same today, except that th
di f ftiicrnod .t The periodic stock market panics
mar ket place by forcing many into bankruptc
i mpact on the smal/l mi nes at Bi sbaes .t heEvza
Shattuck and Wolverine mines were c¢closed d
years forced the merger of the Denn and Sha
to Phelps Dodge whil e t he uwmnrpcreedc etdheen t needr gnearr
with PD
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The Copper Queen tries to catch up

Faced with the very real
possibility of being left
behind, the Copper Queen
bought all of the claims it
could. It paid huge sums for
property that could have
been had for a trifle a few
years earlier , yet most of it
was to be barren of ore. The
Queen had waited too long to

Miners at the Lowell shaft 1905
Of the many claims bought
during the rush, only the
property with the Lowell
mine and nearby Dallas
mine were ever of value
and it took the Dallas
several decades to prove

Dallas mine 1898 its true worth
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A huge problem is averted through cooperation

A The success of the new mines in the District had the
potential to create endless litigation and enrich an army
of | awyers through the much

Just as the Copper Prince claimed ore in the Copper Queen,

the Queen could have claimed the new finds as their own, as

the AApexo0o was clearly on Queen Grou
years of bitter litigation

Dr Douglas would have none of it and
which industry is to prosper here -that of mining or that of

| awyer so

He chose wisely and because of this, the district was to be
one of the very few spared the vicious fighting between
companies over the ownership of ores .

Al l parties made the Avertical sidel
boundary to which ore could be mined and free access was

give to each others mines so that any information gained by

one would be shared with the other.

Mining prospered mightily in the Warren Mining District to
the benefit of all

Douglas was a man wel | ahead of his times ifn
the preservation of natur al resources (1909b)
their eéfefsisciténrmatn practices (Dougl as, 1904) . DO |
an inhibitor to productive commerce and as |ar
(Douglas, 1907). To the very raecali chee mef iBti sdbfe
Copper Queen could have cl ai med all of the Jor
to wage the battl e, but t hat woul d have belen
beliefs of both himsPbdgend €be partners of|] P
With the abolition of the AApex0 rights came
t hat each could profit from the success of] t
boundary. There was ianfsmr mahtei osnh awh inogh od |l Itoeweh
take full advantage of the experiences, bof h
sharing of such knowalbesdogl eu taenldy .iunnfporrencaetdi eonnt ewda s
Perhapsththbki snogvdisf i canoncbntrJdédmes Dougl as mad
thereby benefiting society as a whole, was |to
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every improvement or discovery secret. I n

& Minumgalosai d:
Al't was he who | ed in tearing away t
Sshrouded and hampered mining technolo
during the | ast 20 years has been bas
exchange of knowledgehandupohoamat hion
Il n permitting that great phil osophy
exhibited a spirit that spread widely

We in the industry today stil/l greatly bene

Slide 11

The Warren Mining District

X r—’-\_/"’

LICATED S5mens - PATENTED & SHAMTEATES
S

LOCATED GROUND - FATENTED & UNISTENTES
AL D

Warren fining District
Cochise County, Arizona

Graeme Larkin collection
The Warren Mining District showing ownership by the producing companies

the productive area is outlined in red
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The Copper
Queenobds
historic mining
area was
limited. Now
the C&A and
others had all
of the ground
where new ore
was most
likely to be
found. The
Queen was in
trouble. It
could not
expand into
new areas, but
it could
optimize what
it had if it
modernize.

The Copper Queen is cut off

WOLYERINE
EARZONA

Ny —— CALUMET &
{ A
MINING €O A

Sd13Hd
1»‘3°°°

8 UNPATENTED
RS

'

¢
05

s

b3
$3900g-sa=nd

HOI _Lvaoda

Graeme Larkin collection

Relative positions of the properties held by the principal mining companies 1922
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The changing face of the Copper Queen

AThe Copper Queen could not open up new areas to explore for
additional reserves, they were blocked by other mining companies,
particularly, the C & A

AThe Queen had to get smarter about how to use what it had, and it
had huge amounts of low grade ore

AMost of the very high grade ore was gone. Feed to the smelter,
after hand sorting the ore in the stopes, was now below 7%

copper

Alt began with a change of management at Bisbee

The young
businessman,
Walter Douglas,
replaced the very
experienced miner,
Ben Williams, in
late 1899

Ben Williams
in one of the Copper Queen mines
C -1895

1899, Ben and Lewis W lliams | ¢
epdrtenr ainch &vae . al Boy$h were capah
o wor k. l ndeed, both continued
y | eave?

ms was <clearly respontshéllrifoh Mad
reatened to resign if Dr . Dougl asg
the time it was purchasmrderbyt addck
t in the nea&rbdy t$preaylomibne.t haThdrl
Queen were unhappy about this | oss, but was

Lewis Wi lliams as smelter superintendent p €
furnaces he installmudch nsot,het heaatr | lye 1i8@89isst
somewhat i nefficient furnaces be installed

Douglas was | ess impressed with the old unj

i nsi st edxtt hfauaditcbeab soe a di fferent and | arger
in the confined space, it was not the most
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under the guidance of Lewis W Il imenmsal . PelPdé
he wanted to save the owners the costs ass
pl ant . I f either of these were true, he wég
inefficient and wastef ul

Over the yGapmpert hQueenhewas in operation, a
been made in mining technology. Mo s t I mpo
mot orized ore haul age. Why did the Queen

pr ovyent hbd 8 @04 .

Were the Wi lliams brothers replaced becausse
problem stil!]l pl agues the mining industry
repl aced because they arardnébklcemtaoagtakeéei ¢
effective use of new technol ogy. Or was it
after all, replaced by Walter Douglas, the
somewhat i nexperi ehnceds.hor Wh atoemMm ngs maayn dhav
without reservation, that Walter Dougl as be

Queen and Phel ps Dodge to the forefront of
gettirmgdstat her.

In any event, during November 1899, the news of their resignations was received by the town
with sadness (Tombstone Epitaph, 1899) . Th
the Copper Queen to give an appropriate token of their collectivetiaffeand esteem to the
Williams brothers. For this, the people of Bisbee turnechioeve & Ca. the noted San
Francisco silversmiths, when it came to honoring Ben and Lewis.
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Two large, sterling silver trophy
like loving cups adorned wit
gold decoration were presented
these fine gentlemen by a gratef
populous on December 20, 189}
Together, they moved on t§
California two days later (Arizong
Orb, 1899), but they returneg
often and were always warml
welcomed by their many friends.

The | oving cups presented to the Wi lliams bro
Lower: two views of the cup given LewiBisbee Mining and Historical Museum Catltion
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The drive to become more efficient

The mottle

collection of

facilities at the base
of Queen hill which
made up the Copper
Queen smelter were
more than an
eyesore; they were
horribly inefficient.
On average, the slag
waste from the
Bisbee smelter
averaged 2.5%
copper. Too much of
the metal was being
lost, especially now,
with the lower ore
grades being mined

The ol d

at the Czar shaft was wugly
more akin to a junkyard than amnienduOnr iwal t
ti me Tsheei dod d smel ting plant was crowded and
many millions of dollars for the Copper Quc¢
than its appearance promised. 0

smel ter

Graeme Larkin collection
Copper Queen smelter 1898

The years from 1900 to 1920 were
to be two decades of significant
change in the way the Copper
Queen developed and managed its
mines and smelter

Millions of dollars were to be
invested in the mines, and a more
efficient and larger smelter had

to be built at a cost of millions
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It began with a new smelter in a new town

A new site with an abundance of both space and water was

selected some 24 miles away on the Mexican boarder and named
ADougl aso for Dr. James Dougl as.
not the first choice. One near Naco was preferred, but land

speculators bought the desired property first and DR.

Douglas refused to be robbed and changed locations.

A state of the art plant with three times the capacity was built
and brought into production in 1904. Slag from the new plant
contained less than 1% copper and often less than 0.5%. The
twin efficiencies of increased scale and modernization came

with the new smelter. Now the mines had to keep up with the

huge, hungry smelter and they did by mining lower grade.

Production from the Copper Queen
jumped from 3 million pounds per
month to just over 5 million pounds
then to 6 million then to 7 million
pounds per month as more than
twice as much ore from Bisbee was
treated. This plant also smelted
ores from the mines at Nacozari,

Mexico, also owned by PD. Graeme Larkin collection
Copper Queen smelter, Douglas, Arizona

C-1905
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The mines had to keep the huge, new smelter full

More ore had to be mined and faster ---More miners were needed,
but skilled miners were scares and hand drilling was a high skill
task. A change made in this alone could have a huge impact.

Improved drilling was an important first
step. Pneumatic rock drills replaced
hand drilling, reducing the time to drill

a blast from two shifts with two men to
three hours with one miner and a helper.

Graeme Larkin collection
Single jack, hand drilling in a stope C -1903

Compressed air drills were not introduced at Bisbee until 1905
even tough they had been available for a number of years

There is little doubt that the i1introducti on
was del ayed by the need to develop the infr
compressed air to the working faces. First

were required and el ectri aim ypowas mpdtann esa dia

run the compressors. Then there was the huyge

and ot her wor kings as well as the placemen
capacity when Thlrenaerndp wajse htigghobvi ously took
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Just getting the ore from the stopes to the shaft was hard

All of the ore was pushed, by hand to the shaft, one car at a time,
just as it always had been done. This slow and very labor intensive
approach could not be depended upon. These cars held only ¥z ton
of ore and the smelter need, 3, 200 such cars every workday. This
could not be done by hand alone, even working three shifts per day.

Mules were introduced in 1907, and while

they could pull 3 or 4 such cars at atime, a
mule need more head clearance than a man.
Thus the workings had to be enlarged where
they were to be used. This was a great

improvement, but still insufficient to meet
the smelterds growing

de ma

Undergroun

d Mule barn
Ci 1908

Graeme Larkin
collection

Graeme Larkin collection
Hand tramming loaded mine car

Il ntroducing mules into the mine for haul age

to be made to accommodate these special begst
shaft Not one of the cagesgattanwnl dbwt hel oi

changed with the Sunrise shaft in 1920 whiclh
one, it had to be securely tied, i ndeed bun|d]l
are power ful atni enad is|l yantdr uasrseednoi n a manner t
suspended under the cage and | owered down |t h
pound, sedated mule is stildl not easy to han
expensies. creatur

When a man pushes a | oaded mine <car, he i s |in
room Mul es required a good deal more spage,
rai sed, not a simple mattiembevhewas tdaler gga by njidn
ti mbered areas, It was easy to dril/ a few |ho
room, but ti mbered areas had to be treated]|ce
head r oom.
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A well trussed mule about to be unloade]
from a cage €915.

Note the sand placed on the flooring to
help protect the mule from injury when
unloaded.

sbeedbermi wes , woften very wet. Mul es must
ey cannot work in mud or water al/l day, t
possible, a |ittle water or mud was OK,

en therattwars dadfhecari ng for t hem. Dry, W €
arnso and they were well fed and watered.
ts used to mix with the other f or aagmrgetshe
deed i mprovement aee@ddeheéomblresng it was cd
re cared for better than the men. To be
pensive tool or ani mal sthhveuyl dv ibeew e d esau pedr,
| east not at Bisbee.
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Electric trolley haulage meets the challenge

Il n 1908 electric trol
(locomotives) were brought in to

solve the problem of haulage of

ore to the shafts and waste rock

to where ever it was needed.

Bringing in trolley motors was a

huge task. One which required an
enormous investment.

Graeme Larkin collection
Trolley motor with 1% ton gable bottom cars C

Historically, the size of most of the openings cut in the rock for access

was kept at a minimum. Every inch of height or width required more hand

drilling as well as hand mucking. Also, the mine openings went where the

ore was and this was where the rock was the most unstable. Small

openings, bad ground, not a good mix for modern, motorized haulage. All

this had to be changed before motors could be safely and effectively used.

The whole mine could not be changed, so starting with the 400 level, every
even numbered level was made ready for the trolley. Miles of new
crosscuts were driven in good rock, while existing workings were widened
to accept the new, bigger cars and the back was raised to place the 240
volt DC bare trolley wire safely above the heads of both men and mules.

mul es continued to be

and the principal
as wel |l as all l evel s above the 400, but (
di stance was keep to a mini umlo \Mlalnldetnnlalmen'
was 770 feet. Mot ors on the ot her hand ave
unt il 1930 that mul est atnal Imbyrnt enpola avale dhraammig e
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The shatft is the next potential bottleneck

Every car of ore brought to the shaft was pushed onto a cage
deck for hoisting to the surface , Hundreds of cars were hoisted

daily, working 24 hours just to meet the
demand of the smelter.

The individual mine shafts at Bisbee were
closely spaced to optimize the distance the
ore cars were hand trammed. There were
many shafts with lots of cars to be hoisted
every day. The cages typically had 3 decks
so 3 cars could be hoisted at one time.

Still, a slow, labor intensive process.

Graeme Larkin collection ] Graeme Larkin collect
Cage loading ore cars at a shaft station C -1908 Miners on a three deck cage
Gardner mine C -1915

Each | oaded car was pushed onto a cag
then hand trammed and dumped into bi
then pusthoedt hbeacskhaft to be placed on
men were required in this process whi
shafts.

ion

e (ele
ns for
the <ca
ch 1 nv
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Handling the ore on the surface was also laborious

A Every loaded car hoisted to the surface was trammed

by hand to ore bins and manually dumped for loading
into railcars for transport to the smelter. The empty
cars were returned to the shaft to be lowered and
begin the cycle all over.

The surface
tramming and
dumping of
several
hundred cars
per day at
each of the
shafts
involved a
large number
of men, a
significant
expense

Gardnet Shatt, (Copper Queen), Bisbes, Arlzona,

Ore bins

Graeme Larkin co llection
Ore bins and railcars at the Gardner mine C -1908

Left, removing a loaded
car of ore from a cage.
Note empty on the top
deck, which has been
dumped into the ore bin
and is to be returned
underground.

Right, dumping a car of
ore into the ore bins.

Both photos from 1904
and at the Gardnévline.
GraemelLarkin collection
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Ore handling is slow, labor intensive and expensive

With every even numbered level equipped with trolley
haulage and all of the ore from the odd levels
transferred to a trolley level, the haulage distance to
the hoisting shaft could be greatly increased

A single, centrally located shaft could be dedicated to
hoist all of the ore with men and materials handled at the
other shafts according to their individual needs.

The Sacramento shaft was developed for this use as its
location was ideal with good railroad access

The shaft was equipped with a large steel head frame and
powerful steam hoist with the steam provided by a large
and new power plant nearby

The shaft design included ore pockets from which three
ton skips could be loaded

No longer was it necessary to handle a multitude of small
ore cars several times to get the ore to the surface and
into railcars
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The Sacramento is the central hoisting shaft

The new underground haulage system developed was connected

to the Sacramento shaft on every level from the 400 down. Ore
from all of the mines was taken
into storage pockets near the shaft. The pockets were

connected to the shaft and the ore loaded into three ton

capacity skips for hoisting to the surface

t

o t

Once at the surface,

the skips self dumped
into a bin which fed a
conveyor belt that

loaded the rail cars
directly.

Power Plant

The loading area for the
rail cars was a covered
shed with the capacity

"‘*4‘,

for 21 cars at a time, . ..{&_ —

with an additional seven { B v HEE : ‘ \
car track at the side. I 7. BN

SN E
N
-

Graeme Larkin collection

Sacramento shaft & loading facility C

-1920
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Other sources of copper looked for
A The many tens of thousands of tons

of slag produced by the smelter in
Bisbee averaged 2.5% copper and
were reprocessed in the new plant
over some five years, recovering
more than 4 million pounds from
this once waste material

The smoke stacks from the old
smelter climbed up queen hill for
some distance which cooled the

smoke substantially. This caused
large amounts of very high copper

flue dust to drop out of suspension.
This was coll ecte
chamber o at the b
difficult for the old plant to

retreat this extremely fine but rich
material. The new plant handled it
just fine and several million more
pounds of copper were recovered
from another waste

d
0

I n
tto

Resource conservation was an
important issue for Dr Douglas

Smelter stacks & dust chamber 1900

DtDougl as was a visionary, a man-iebbr ahehd

industri al ssaef ret ayt iaonnd otfh en actounr a | resources.

recovery ystem to extract the most

out of

S
years before most others expressed such a c
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Highly corrosive mine waters yield copper

Bisbee Mining Museum collection
Track hammer replaced by copper

Since the sulfide ores were first mined, high copper, acid waters
were a real problem in the mines, literally replacing anything
iron with soft copper rendering the item interesting, but useless.
At the Czar mine, special ceramic lined pumps carried this
troublesome water to the surface in pipes made of wood and
wrapped with stainless steel wire to resist the acid

Copper recovery from this water began in 1904 very near the site
of the Queen mine tours building

This former nuisance became a valued source of copper, one
which would be exploited for many years to come

From 1904 wunti |l the present ti me, copper h
Bi sbee. The plants for this have been in s
col |l ap®@®&nd nwals r ébwsielctond pl ant replaced th
Sacramento hill

When groavde waste was removed from the Sacr a
concentrator site and irrigated to produce
dump | eachi nighea twdBsh sbeerey asnudc ceeds sf four| mnmeomsd oopfer
The C&A had a pl ant on the 1500 | evel of

deepened, it was moved it to 1800 || evel of
coll ected for pumpingetrorteteoveuryface foll ow
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T h e sluagsht a
was cCon:
near t he
shaft t o

t he acid

coll ected

undergro

whi ch

pumpedcd f

1800 | ev

Junction

stainles

pump t

stainl esfg

pi pe, a

waters r

from thel

of t he i&

dump. : v ; AT o : =

TheIo pr oclk I s '“-r-'qz&“t‘:?‘"“‘

dump irrio~c-t s .
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intenti onal irrigation.

After | eaching has removed the copperwaftreom|t
solutiremc,ovtehmed solution is passed over pieqes
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i s deposited on the remaining pitacads dfs i¢rad
precipitate copper and is from 60 to 90 perice
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Copper precipitation plants become a part of production

Copper recovery from the acidic, copper rich, mine waters at
Bisbee produced many millions of pounds of the red metal in
the more than 100 years that the process was employed. This
process latterly turned millions of tons of what would
otherwise have been waste, into something of true value.

The first such
plant was built
on the old
smelter site, but
collapsed in 1910
and was moved to
Sac hill. Later
plants were
located near
open pit leach
dumps to take
advantage of
water recovered
from leaching
these low grade
materials

Graeme Larkin collec
Precipitation plant near the Czar shaft -1910

116




Slide 26

Scrap iron is used to produce copper

A The process was simple: put iron in copper water, the iron is
slowly replaced by a high grade, copper sludge, or
precipitate is left behind which is collected, dried and then
smelted.

Any scrap iron near Bisbee e
make copper. This included tin cans, old car bodies and any
industrial scrap iron. Thin material like cans worked best

and over the years, many
thousands of tons of

scrap tin cans came to
Bisbee by the railcar full.

Bisbee was home to a
number of precipitation
plants, both on the
surface and underground,
all of which were a
material part of its copper
production over the years

Graeme Larkin collection
Precipitation plant for waters from the Czar and
Holbrook mines at the base of Sac hill C -1927

117




Slide 27

Other sources of revenue were sought

A In an effort to maximize the available resources,
different sources of copper and other metals were
exploited

i The old waste dumps at the Copper Queen, Czar and
Holbrook mines averaged 2%2% copper. They were
removed and sent to the smelter

A Much of this was done during a strike in 1907 to supplement
production lost due to the partial work stoppage.
Leases were granted to a number of small miners to
exploit the fringe areas of old stopes starting in 1904

A These small miners could mine cheaper than the larger company,
thereby mining metal which would otherwise be left behind

A All ore mined under the lease system was sent to the Copper Queen
smelter to help feed the furnaces

A The lease approach to mining small areas continued until 1944
Lead had been a common metal in several of the mines
and became economically important in 1908 and
continued to be so for 40 years more

A The Queen tunnel was driven in 1915, primarily to facilitate the
handling of lead ores found in the Southwest mine

A These ores were sent to El Paso for smelting
Manganese was mined from a number of near surface
deposits during several high -demand periods

A Most of the manganese ore mined was sent to Bessemer, Alabama to
be use in steel manufacturing

From 1904 wuntil 1944, a number of | eases
deemed uneconomi ppkerbQuebde. | aEgeh LCease gr 3
the mining was restricted to those areas.
| ead, and manganese were mined by these ind
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New areas are explored with a new approach

A geology department was established in 1909 to lead the search
for new sources of ore in areas previously untested as well as

Following the success of the Shattuck
Sam mine, the prospecting of Queen Hill
|l found which led to the development of th

wonderfully rich Southwest mine

The porphyry/ breccia hosted deposit in
Sac Hill was identified as a potential
source of ore using steam shovel mining
techniques and floatation for

mine and discoveries in the nearby Uncle

began with new and important orebodies

e

concentrating

Sacramento Hill
1902

Graeme Larkin
collection

Graeme Larkin collection
Geologist and assistant sampling
working face C -1915

The creation of a geology department by the

step forward in understanding the nature of
James Dougl as, a Vvisionary unh mbat ‘eswast g
pl ace too much faith in the science of geol
more faith in the ability of an experience
wr ong.

As suggesbbeadt ,tomoshi €xploitation
mi ners and/ or foremen, but at bes
not to say that the geol ogi st we
systemat tbca,s ed c iaeprmpcreo ac h brought

exploration.

was based
t these in
redpetifect
about a m
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The areas above the 5,300 seltelwveatliiotnt lhea dw doreke
l evel had been disappointing. The Higgins
l evel and to the west of the Copper Queen
success of the Shanhtudksmowner iamsl smbsbguUnog
Queen coupled with good geologic work that
t he SoMitrmevest
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