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This exploration discussion will be on the light side, and we will
not attempt tom{—;gf with ideas of ore genesis or mineral succession. It may
be of some interest to many of you to know where exploration efforts are being

Alabeiats
made, and to know the general relationship of #8e various diseussdions which are
euwprenly being explored or have development projects in progress which are just
past the exploration stage. We will not attempt to be all inclusive, and 4= no
case~wikd-amy information be discussed which is not already public.

Three other members of our panel are Douglas Cook, John Osmond, and
Dick Durfey. Dr. Cook, whke will start the discussionswith a description of inter-
esting mining developments in Sweden and Finland, After collegiate work in England
and Canadgka;cained his doctorate from Colorado School of Mines. He has had wide
experience/ and is currently chief coordinating geologist for Kennecott “: ?:ar
Creek Mining Company with headquarters in Salt Lake City. Many of you wadd know
that he has been closely associated with the very successful exploration by Bear
Creek in the Tintic District.

Dr. John Osmond, now a consulting geologist in Salt Lake City, ob-
tained his doctorate from Columbia University after work at the University of Texas
and University of Wyoming. He was geologist for Gulf Oil Corporation in this

b Dr@Viousus erhad.
district for seven years - Pettowine werk for Humble Oil and Refining Company, and
two years at the Universityuil'z;é 11—1:;:; a member of the geological department
staff, Dr, Osmond will discuss current oil exploration in Utah} “and Wyoming' and
neighboring states, and will mention some of the important developments in non-
metallic minerals, ie=this Elfea., s,

Currently one of the most active exploration regions is #s Central
and FEastern Missouri/where a large number of mining companies are searching for
a variety of minerals. Dick Durfey, assistant manager of the drilling division
of Boyles Brothers, has recently come to Salt Laks and is wesgp familiar with the work

being done in Missouri. He will give us a brief review of the various projects

aehdsre~in that field.
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To close the discussion, I will attempt to describe some of the areas
of active exploration in the Western S'bates‘,@epending on the time that may remain
to us after the three other speakers have completed their discussions> We hope
you will hold any questions you may have until all the talks have been presented

-X—L___aﬁu...._, g

-t

andewWenWidl=hawe a question and answer period feldowing the—etfonl s by ~the
spegTETs,
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We will begin the discussion of western exploration and development
activity in Arizona.m—ﬁle Pima District, located approximately twenty miles
southwest of Tucson/ continues to be one of the most actively explored areas in
the country. No fewer than seventeen large and small mining organizations have
exploration offices in Tucson, and most of them at one time or another during
the past few years have been active in the Pima District. The area around the

Tt bl
0old San Javier mine worked by Eagle Picher, had long been known to contain -seme-
ore deposits. At the beginning of the present boom in the Pima District, the
\wwmﬂ YL T e AW
Mineral Hill mine, was known to contain some 300,000 tons, more or less, of 2 to
3% copper ore/which had been developed near the end of the first world war,
This property was taken over by Banner Mining Company at about the same time
that the Pima Mine was discovered by United Geophysical. The properties are
fresew
adjoining, and stripping from the Pima open cut on the east will extend into
Banner property. The Pima pit has been actively worked for em ,a.nd it is
m Wx Mot “Nf “—*‘t"w— W‘—N—L P th-\‘ \?&eq»ib"\n
rumored that it will be extended to the east in low grade ore. Adjoining the v whvusive,
Pima Mine to the north, A. S. & R, has discovered in their Mission property a
sepuhed large tonnage of low grade ore which can be mined by open pit methods)
#nd stripping is actively underway through unconsolidated lake bed material.
Construction of a concentrator is also progressing rapidly and active exploita-
tion will not be long delayed. The Mission ore deposit extends westerly into
Banner ground, and Banner Mining Company has sunk a 1000 foot shaft to exploit

G e\ FORPOR VNI « SO STy

higher grade lenses in extensions of the Mission ore zone. ThesMisgtorn-ore

W\l K %4«-_ M‘#—\;ﬁ. t’a P S (‘,r n.}c—-x Ay M @-—-—-‘R‘ Ly -~ m e h:-
i ’t'omer gmauaé- The 1a:r-ge sum paid by A.S.& R. Co.
Vw3 e Cools aiia Bl \ e e 3L Y,

to the Indians on the San Javier reservation) immediately north of their property,

for prospecting rights really upset the price structure of that region. It -h:ass
A A gdel

<eeEmr even more expensive to obbtain options in #his—ewea than it was previously.

The Duval property is some five miles southeest of Pima,and has also
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been in operation as an open pit for some time., Bear Creek MEminmg.is reported
to have optioned ground to the west and north of the Duval property and to have
done some drilling immediately to the north.

American Metal Climax has recently dropped options in the Santa Cruz
valley well to theaéigz;:f the Duval property after drilling at least three
holes through deep alluvium,

Bear Creek, as we all know, is the—mes active exploration group #m__

\

'\'\..,'T.. M s
—meny=arees-emé in Arizona this—Se=me-exeepditon, They are reported to hold con-

siderable acreage 1mmediately south of Tucson Mountain Park weat of the Tucson
Mountains, They are reported to be drilling a% the Copper Creek breccia pipe
Lot

area m@®t of Mammoth; em# at Safford a test shaft is being driven in Bear Creek
holdings to obtain additional information after_extensive drilling in that area.
A dedy b vl .,LM-.——J— v [PPSR VDS - PR P

At the Christmas deposit of Inspiration Cons. Copper Company, a 1700
foot shaft is being driven for development of the Christmas ore deposit west of
the Christmas fault/and underground work to complete development is being driven.
There are important prospective areas east of the Christmas fault which have been
little tested but can be expected to be explored in the future.

/ B vz oneem

In northwestern asesms, north of Kingman and Chloride, Duval Potash
and Sulphur is reported to have done sufficient drilling to indicate an interesting
ore showing in the Mineral Park area east of the old Emerald Isle property. Other

interests are reported to have done some drilling in this general area.
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In Nevada ,there has been much excitement in the past eighteen months
but at least to date little new ore has been found. Bear Creek Mimsmme has staked
many claims and obtained options on ground immediately south of the Anaconda
holdings at Yerington, and ;egdone limited drilling. Anaconda has done addi-
tional geophysical work in the area,and has also acquired additional claims.

U. S. Steel Corp. has recently started an exploration project about six miles
southeast of Yerington on a geophysical discovery reported to have been found
by aerial magnetic work. They a&se are reported to be using helicopters to ovie.
o «r\x,- e Q,c\—\eocv\,:.
ohtadn close drape fiypimg aemﬁm%s This company has also been active for
some time in exploration of iron deposits developed near Lovelock on ground held by
Southern Pacific and independent owners. g‘l;‘Eureka, Nevada,exploration has re=
cently been restarted by a group in which Newmont, U.S. Smelting, Hecla and
Ventures interest are associated. Results of drilling of extensions of known
ore are reported to be encouraging.

-~ About twenty miles north of Tonopah Anaconda continued to drill at
the Hall prospect in a search for molybdenum ore. The grade is such that it is

(e

difficult to know whether nOre has been encountered, but at least a-considamable
I R R e e R o W o S o, T

“$onnege-of low grade material -de—beimgeneocuntersdy— |

At Ely, Kennecott is engaged in drilling to determine possible exten—
sions of the various pit operations, and as this is a most interesting district

enldoq <A
geologically, we all hope that future, pits will expose some solutions to the

?(o'ol.cm-.b prclm '-I—.\
complicatedl\breccias 4 replacements ¥ a.nd disseminated ores now exposed.
One of the most interesting discoveries in Nevada has been the beryl-
lium occurrence at Wheeler Mountain southeast of Ely some forty-five miles, where

M’
phenacite ores have been ddseevered, This deposit will be discussed with the

beryllium search which has recently been concentrated around Topaz Mountain in

Utah.
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In Utah most of the expj}oration projects are well known to all of us.
e it Alertloas. ol
In the Park City District, UPC is exploring in the Keystone area west of the Silver
King mine, and some interesting showings are being found, although no large ore
bodies are indicated to date. UPC is also extending a long crosscut from the
el st Fros Sl (bt St '1
Daly West shaft into the Judge area ané—aae—prospecti-gAthe Middle vein and
the Back vein with-this-werk:

New Park Mining Company is driving a long crosscut west on the 2000
level to explore in lower Paleozoic beds along the general course of the Mayflower
fissure and its various splits. - Interesting stratigraphic sections will be explored,
and it is hoped that this work will indicate new favorable horizons for the entire
Park City District. o

Taet™

In the Tiritic Distriet the Burgin shaft development of Bear Creek con-

A W

tinues and an inclined winze is being sunk faeem the 1050 level., This winze is being
/ st @ @ g € Begacs

driven in the footwall of the Ne=Bme Fmams" and will explore &dme ore sections pre-=
viously cut by drill holes. Exploration drilling in the immediate area is being
continued from surface.

In the North Tintic District, Anaconda has an option ontthe old .

.,'q. L H—"“;:;'a»\
Seranton property, where interesting oxide ore zones have been followed for about
400 feet below surface. Some exploratory drilling is plamned in the immediate
g, A § ¢ e :
future to test shallow ewbent of these ore zones. - - s R

At Nﬁlford.fhere is considerable; exploration activity, and Anaconda
will attempt some drilling in the area south of the 0.K. mine and east of the
0ld Hickory mine to test below areas covered by overburden.  Scattered small
copper mines and mineralized outcrops make the hidden areas of some interest, and
it is hoped that #me-various geophysical investigations will help to delimit.~
drilling targets. West of Milford, Shenon & Full are directing exploration work

north of the Beaver Carbonate mine. Some drilling has been done recently near



e, =%

the Beaver Carbonate mdmie. Pinnacle Exploration Companyof@allahan Zingis re-
ported to be interested in the area between the old Horn Silver mine and the

Beaver Carbonate, e Anaconda Wlll attempt some drilling in the Cactus mine
w\m ’ & PP, .,,._,w ﬂ"i"'! L_\'\-&ctﬂ,‘ gl‘-"r qu L,q_b,& Wﬂnq,_\ h"‘\‘\-

breccia pipes, and geologlcal investigationsat the Horn Silv and nearby amees., :
Beryllium, in which interest has recently soared (it is said to be

useful in rocket fuel), has been discovered in the area northwest of Delta, Utah

around SporsMountain directly west of Topaz Mountain, Numerous showings of
vy ol
beryllium bearing altered tuff have been discovered below unaltered-kedibe and

‘Fﬂ-ﬂ-‘J—*Lm
above -bassd Me vedkeanic=meeks, the-effbime series of volcanics lapping

onto the limestones which make up Spor Mountain, The volcanic rocks are in
turn covered at a distance from the mountain by recent lake beds. As you have

noted in the press releases national interest in the area has been developed,
/ O At
and for a time the various companies competing for claims 3metlre SporsMountain
bre. o cmets v

A YT @
Aisbpded appeared to bewder—em a wild west TV weetam-os-mk»p Beryllium

Resources, Vitro Chemical, Food Machinery, Combined Metals, Dupont,,and many

individuals have been active in the district, and overlapping claim locations

are almost the rule rather than the exception. The mineral sought has not been
properly sshﬁeéged, but it is known that the material can be dissolved easily

Wﬂ«d. r...w‘C.‘-
and that high grade -preea.pa.:tates—er—eeneen-ﬂr&%es—can be expected to be recovered from

the solvent., It can be predicted that the general geology of the area, and possiblq
Aaftac s ek L‘_‘_‘
ore controls will be dewedoped in the near future Hhmeuwgh the mesmy great interest
becqllivc. ore dag vets .
and activity of the many companies engaged in e@i:er&ﬁm.&_']_?_he other interesting

beryllium occurrence /wnich has also had wide'sgr-ead publicity/ is‘ Just over the line
in Nevada southwest of Delta and Baker at the V‘Jheeler Msm!'beém-deposi‘t.. ﬁere,
phenacite ores have been found in replacements in the lower limestone horizon of
the Pioche shale in a series of beds whlch correspond stratlgraphically w1th the
general locus of the Combined Metals bed at Pioche. The Pole Canyon adit, orig-

\ ot
inally driven some 8000 feet to explore the downward extension of dmse mineraliza-
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tion found high above in the St. Lawrence mine, was later found to have interesting
tungsten minerals near its portal. After the tungsﬁen operation had been abandoned,

spectrographic examination disclosed some beryllium minerals and since that dis-
il o ot 0
covery, drilling and other underground openings have digetosed eonsiderable amounts
skﬂ’-*w“

of phenacite orey.
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Very briefly some comments on projects in other states:
e
In New Mexico near Magdalena, the Barrett prospect has been—diseesered S
L.
just north of the highway and east of the town. The progspect was optionedAby
Bunker Hill; it is now being drilled by Denver interests. In Colorado it is re-
| S ?*WM g
ported that American Metal Climax hee ipbemsdéfded their work in the Front Range
in tie- search for additional molybdenum and other minerals. In Wyoming, U,S. Steel,
after extensive drilling, is now committed to the development of the Atlantic iron
N~ ) G Pl
deposit, &t Laramie iron-titanium deposit, te=the-membirds- still being investigated
by Union Pacific, and extensive Krupp-Renn tests were made at Pioche, Nevada to
, 3
determine amenability of the iron-titanium ares to this,\process. In Montana, New
Park is reported to be doing some prospecting work tesssiE west of Butte, and
Bear Creek is reported still interested in ground at Philipsburg. Anaconda }with
4 * )
other associates drilled a gas ﬁl near Harlowtown during the summer,
without success. AExploration activity in the Coeur d'Alene district has been
retarded by labor difficulties which have extended over several months., At the
Conjecture mine, Federal Uranium is exploring the downward extension of the Con-
Jecture vein, In Washington, Bear Creek has continued work in the Glacier Peak
area, and northeast of Moses Lake near Odessa, an exploratory well was drilled

through 4200 feet of basalt before going into Tertiary sediments. A similar

M
type prospect is reported to be n:@ees in Central Oregon by Humble O0il.
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Vs A
In Western Canada there dees—met—sppear—de=hbe any series of projects

which are drawing interest similar to that which was current in the Highland Valley
area two years ago. In Highland Valley at the Bethlehem prospect underground work
has been driven to check ore grades developed by drilling, and it is rumored
thata4000 ton mill will be installed to treat Bethlehem ores. It is also rumored
that Japanese capital will finance this installation and that concentrates will
be shipped to Japan. South of Bethlehem, Craigmont is engaged in work to delimit
ore shown by drilling, and to the north of Bethleham, Rio Tinto is investigating
the Trojan structures by various means, including geochemistry. American Metal
Climag is reported to have continued exploration of the Boss Mountain molybdenum
deposit. Consolidated Mining and Smelting are reported to have continued de#elop-
ment on the Lardeau deposit at the north end of Kootenay Lake ﬁhere limestone replace-
ments have been developed for long strike distances, During the past summér, 32
companies are reported to have used helicopters as aids to exploration in British
Columbia and the Yukon.

In Alaska, Bear Creek Mining has continued their exploration in the
Kobﬁk River area. Some exploration is being done northwest of Juneau‘in areas
uncovered by glacier retreat, but no important results have been reported. 0il
company magnetic reconnaissance is reported to have outlined an iron discovery

in /Alaska,
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The Twin Buttes Story

Copper mining in the Pima Mining District of southern
Arizona had its beginnings in the 1870s when
prospectors found rich outcrops of copper ore. In the
area known as Twin Buttes, many small mining
operations flourished and failed.

The Banner Mining Company reactivated mining in the
Twin Buttes area during the 1950s and gained extensive
mineral holdings here over the next several years. In
1965, The Anaconda Company, under agreement with
Banner, began an exploration and mining project far
beyond the scope of those early day mines.

Miner and ore car at Twin Buttes, Arizona Territory.

After four years of development, Anaconda produced the
first copper concentrate from the Twin Buttes mine in
1969. In a later expansion, Anaconda entered into a
partnership with AMAX Inc., forming the Anamax Mining
Company, in 1973.

Workers pose at Twin Buttes smelter, 1912.

An agreement by Anamax and ASARCO, Inc., in 1976,
designates ASARCO as operator for the development
and mining of the nearby Palo Verde copper property. A
feature of this operation, known as the Eisenhower
Project, is the 6.4-mile overland conveyor system for
transporting ore to the Twin Buttes Mine for processing.

Arizona Historical Society

Hard Rock Mining

Anamax’ Twin Buttes operation is an open pit copper
mine. To reach the relatively low grade copper ore lying
deep below the surface, 500-800 feet of waste material
had to be removed. Since the project began in 1965,
more than a billion tons of material have been moved.

Huge 34-yard electronic shovel loads alluvium into end
dump truck.

True to modern mining methods, Anamax engineers
make use of computers to assist them in pit design.
Core samples from various holes are assayed, the
results computerized, and from this data the engineers
determine the configuration of the pit. Current design
calls for the pit to be 13 miles long, 1% miles wide and
1700 feet deep, with the sides sloping downward in a
series of 40 to 50 foot benches.

Daily blasting is the first of many steps in mining
copper. For each blast a series of 80-100 holes, 47 feet
deep, 1272 inches in diameter, are drilled at 30 foot
intervals and loaded with explosives.

Blasting in Anamax pit loosens and fractures ore and rock.

Once the ore and rock have been loosened and fractured
by blasting, electric power shovels move in to load it
onto 100- and 170-ton end-dump trucks. These trucks
carry the ore and rock to one of three crushers in the pit
which reduce it to a size that can be carried on five foot
wide conveyor belts, up and out of the pit to processing
points on the property or to waste.

Copper Recovery

Two distinct types of copper ore are mined at Twin
Buttes — oxide ore, which is principally chrysocolla, and
sulfide ore, which is principally chalcopyrite.

The Sulfide Mill

The Twin Buttes Sulfide Mill has the capacity to process
40,000 tons of ore per day, yielding 1200 tons of copper
concentrate.

Sulfide ore, traveling up from the pit by conveyor, is sent
through a secondary crushing stage. Upon reaching the
Fine Ore Crusher, the ore is circulated through a series
of giant cone crushers which eventually reduce it to a
pebble size. The fine ore then is moved by conveyor to
the Sulfide Concentrator, where it is fed into a series of
rod and ball grinding mills (shown above).

A rod mill is a large steel drum, 182 feet long and 14
feet in diameter, which rotates at a speed ‘of 15 RPM.
The inside of the mill is partially loaded with long steel
rods, four inches in diameter and 17 feet long. The ball
mills are slightly larger and are filled with 2-inch
diameter steel balls. Fine ore, fed into these mills, is
mixed with water and ground into a mud-like substance
called slurry.

The slurry is mixed with chemical reagents and pumped
into large flotation tanks. Here the mixture is agitated
with air and whipped into a froth. The reagents cause
the copper to float to the top of the tanks, coating the
large bubbles which are formed. The froth holding the
copper concentrate is then floated off, while the waste,
called tailings, drops to the bottom and is pumped out.
The concentrate goes through one final milling step,
again using the flotation method, which separates out
the molybdenum, an important by-product metal. Dried to
black powder, the concentrate is shipped to copper
smelters for further refining.

The Oxide Plant

The Anamax Oxide Leaching and Electrowinning plant is
one of the first and largest of such facilities in the
country incorporating a liquid ion exchange (solvent
extraction) process. One hundred tons of pure copper
can be produced here each day.

After crushing, oxide ore is fed into rod and ball mills
and reduced to a slurry which is then pumped through a
series of eight leaching tanks.' Sulfuric acid in the tanks
leaches the copper minerals from the ore. After eight
hours, virtually all the copper oxide has been removed
from the ore and is in solution with the acid. It is then
fed through a series of four thickener tanks? 400 feet in
diameter, where the waste or tailing is separated from
the acid leach solution.

Solvent extraction and electrowinning are the two final
steps in producing pure copper from oxide ore. In solvent
extraction® a chemical reagent called an organic
extractant is mixed with kerosene and is used to transfer
the copper out of the acid solution leaving other
impurities behind. More acid is then added to separate
the copper from the organic solution and prepare it for
electrowinning.

In the tankhouse?, where electrowinning takes place, the
acid/copper solution, called electrolyte, is pumped into
plastic lined concrete tanks. Each tank is filled with
copper starting sheets. Each starting sheet is placed
between two anodes. An electric current is passed
through the tanks, causing copper in the solution to be
deposited on the starting sheets. After seven days in the
tanks, the finished sheets of copper, now called
cathodes, are removed, washed and loaded into railroad
cars for shipping. The finished cathodes, each 36 inches
by 44 inches and weighing about 140 pounds, are 99.9%
pure copper — a finished product ready for fabrication.

In the ores at Twin Buttes, copper content varies from .6
of one per cent to 1.5 per cent; about 100 tons of ore are
required to produce one ton of copper.

In the same 100 tons of ore, other metals are present
which can be feasibly extracted as by-products. Almost
since the beginning of its operations, Anamax has
recovered large quantities of molybdenum, a metal used
by the steel industry to produce high-temperature-
tolerant alloys for the aerospace industry. A recent pilot
plant project has proven a recovery process for tungsten,
which may be implemented in a few years when ore
being mined is expected to contain more tungsten than
that currently being mined. This rare metal is used in
welding and in high-test tools and dies. Early in 1980,
Anamax began recovering uranium. The uranium content
in the ores at Twin Buttes is low — only 35 parts per
million, compared with 1,000 to 10,000 parts per million
in a working mine.

A sulfuric acid solution containing copper and uranium,
from the thickening stage of the oxide process, is
pumped through columns filled with resin beads. Here,
uranium is absorbed into the resin beads, while copper,
still in solution, continues unaffected along the normal
copper recovery route. The resin beads then are rinsed
with a stronger sulphuric acid solution to remove the
uranium.

Recovered uranium then is concentrated into an
ammonium sulfate solution by a process called solvent
extraction. Ammonia is added to the concentrated
solution to precipitate the uranium as a slurry. Uranium
slurry is further processed to remove water. The final
product is a dried, powdered form of processed uranium
called yellowcake. It is packed into 55-gallon drums for
shipping to processing points elsewhere in the country.



ANAMAX MINING COMPANY — TWIN BUTTES

GENERAL FEATURES, Continued
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25 MILES SOUTH OF TUCSON
Via INTERSTATE 19

Blast Hole Data: . SAN XAVIER (1|8
Blast Hole Spacing 25 ft. minimum centers ‘,,50 MISSION
Hole pattern Staggered <0
Bench height 40 ft. @
Hole depth 47 ft.
Hole diameter 12% in.

Explosive used:

Ammonium nitrate + diesel fuel,
slurry (wet holes)

Primers C-3 14 oz. A

Shot size Minimum size + 50 holes o
Delays 25 MS and 42 MS between rows S
Type blast Free face preferred w 43‘0
Burden blast Few v

Explosive — Ibs./hole
Rock broken — tons/Ib. of

Ave. 1000# slurry

explosive 3.27
MAJOR EQUIPMENT
Loading Equipment S\
End Dump Trucks (Electric): 38 Unit Rig 100 ton 190 tons 1000 = »\M\\
21 Wabco 100 ton 190 tons 1000 )]
2 Unit Rig 170 ton 270 tons 1600 PIMA MINE N\  ROAD Z
2 Wabco 170 ton 270 tons 1600 -
Shovels (Electric): 3 Marian 191M 15 cu. yd. <
1 P&H 1900B 10 cu. yd. |
2 P&H 2100B 15 cu. yd. Z
3 P&H 2100BL 15 cu. yd. )
Rubber-Tired Front End Loaders 1 Dart D600 15 cu. yd. ()
1 Cat 992 10 cu. yd. HELMET _ PEAK /I\ SAHUARITA ROAD 2
4 Cat 988 6 cu. yd. \| OsSAHUARITA g
1 Cat 950 3% cu. yd.
2 Cat 930 2% cu. yd.
. o <
Support Equipment g ]_
Tractor Dozers Crawler 7 Cat D-9G = L
Crawler 2 Cat D-8, Side Room V @
Rubber 3
Tired 8 Cat 834 E:
Road Graders 5 Cat #16 Q
1 Cat120 3 /D <
Water Trucks 5 Cat 660 500 to \ A\ F
12,000 gal. ea. } Z
2 Cat779 8000 gal. ea. <
Scrapers 2 Cat 660B 54 cu. yd. | U)
Drills 4 Bucyrus Erie 60R (diesel) )
2 Gardner Denver 120
Powder Trucks 2 VAL .L.E.Y
Primary Crusher 3 Nordberg 5000 tons/hour
54" x 80"

K 5 AL”
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THE TWIN BUTTES STORY

Copper mining in the Pima Mining District of southern Arizona had its beginnings in the 1870s when prospectors found rich
outcrops of copper ore.

The original Twin Buttes village got its name from the two nearby peaks that overlooked the mining area. However, it wasn'’t
long until the rich, easy-to-mine pockets of ore were mined out and the village abandoned.

In the early 1900s, the copper mines near Twin Buttes enjoyed a brief return to productivity. Copper prices were good;
optimism was high to the degree that a railroad line was built from Tucson to service the area. This rebirth of mining activity
was short lived, however, and it was not until the 1950s that new interest was shown in the mining district. Modern-day
prospectors, geologists and engineers, armed with the most up-to-date tools for divining the secrets of the earth, began an
intensive exploration of the district, hoping to find areas of mineralization suitable for mining.

In 1963, The Anaconda Company exercised an option on the properties of the Banner Mining Company and started a
massive exploration project. After four years of development, Anaconda produced the first copper concentrate from the Twin
Buttes minesin 1969. In 1973, Anamax Mining Company was formed when The Anaconda Company and AMAX Arizona, Inc.
signed agreements that created a 50-50 partnership to operate and expand the Twin Buttes Mine. The agreement included
the acquisition by AMAX of the Banner Mining Company.

The Anamax Twin Buttes operation is an open pit copper mine. To reach the relatively low-grade copper ore lying deep
below the surface, 500 to 800 feet of waste material, mostly sand and gravel, had to be removed. Since the project began in
1965, more than a billion tons of material have been moved. This initial stripping was done with scrapers, belt conveyors and
dump trucks.

Using modern mining methods, Anamax engineers make use of computers to assist them in pit design. Core samples from
various holes are assayed and the results computerized. From this data the engineers determine the configuration of the pit.
Current design calls for the pit to be 13 miles long, 1% miles wide and 1700 feet deep, with the sides sloping downward in a
series of 40- and 50-foot benches.

Once the ore and rock have been loosened and fractured by daily blasting, electric power shovels load it onto 100- and
170-ton end-dump trucks. These trucks carry the ore and waste to one of three crushers in the pit, which reduce it to a size
that can be carried on five-feet-wide conveyor belts, up and out of the pit to various processing points or waste piles.

Two distinct types of copper ore are mined at Twin Buttes — oxide ore, which is principally chrysocolla, and sulfide ore,
which is principally chalcopyrite.

The oxide ore goes through a leaching and electrowinning process which results in finished sheets of copper called
cathodes, each 36 inches by 44 inches and weighing about 140 pounds. The cathodes are 99.9 per cent pure copper — a
finished product ready for fabrication. One hundred tons of cathode can be produced each day in this process.

The sulfide ore goes through crushing and grinding processes, then is mixed with water and ground into a mud-like
substance called slurry. The slurry is mixed with chemical reagents, and, through a flotation process, copper concentrate is
produced. Dried to a black powder, the concentrate is shipped to copper smelters for further refining.

Important by-products are extracted before each final process — uranium from the oxide ore and molybdenum from the
sulfide ore.

All of this complex operation is designed to mine ore that averages less than seven-tenths of one per cent copper, or less
than 14 pounds of copper per ton.

Approximately 1600 persons currently are employed by Anamax. G. R. Wyman is president.

ANAMAX MINING COMPANY — TWIN BUTTES

August 1, 1980

GENERAL FEATURES

Date Pit Started: July 1965
Present Dimensions: Length = 7,300’

Width = 5,600’
Depth = 1,220’
Total Tons To Date (To August 1, 1980)
Waste 1,092,476,682
Copper Mineralized Rock
(stockpiled and mill feed) 150,905,638
Total 1,243,382,320
Production: (Based on 1980 budget)
Rock Mined 58,000 WST/shift
Sulfide Mill
Ore Milling Rate
Twin Buttes Ore 27,000 DST/day
Eisenhower Ore 13,700 DST/day
Copper Produced in Concentrate
Twin Buttes Ore 88,674 tons/year
Eisenhower Ore 32,130 tons/year
Molybdenum Produced in
Concentrate
Twin Buttes Ore 1,816 tons/year
Eisenhower Ore 585 tons/year
Oxide Mill
Ore Milling Rate 9,593 DST/day
Copper Cathode Produced 35,435 tons/year
Uranium (U30g) Produced 72 tons/year
Haul Roads: Maintained = +25 miles
Width = at least 100 feet
Grade = Maximum 10%
Weather Data: Hot and dry +22° to +120°
Average rainfall £ 10.5” year
No snow.

Wall Slopes and Bench Detail:
Planned rock slope = 26.5° to 45°
Planned alluvium slope = 53°
Bench height:
Above 2800 level = 50 feet
Below 2800 level = 40 feet

Manpower
Salary 454
Hourly 1,081

Total 1,635




TWIN BUTTES MINE

Stripping at Twin Buttes Mine started in July 1965, and to date more than 1,240,000,000 tons of ore and waste have
been mined. At present, the pit is over 7,300 feet long, 5,600 feet wide and 1,200 feet deep. The planned rock slopes in the
pit are 26.5° to 45 ° with the alluvium slopes at 53 °. Benches above the 2800 level are 50 feet high and below the 2800
level, the benches are 40 feet high. There are more than 25 miles of haul roads, which are maintained at a minimum width of
100 feet and maximum grade of 10 per cent.

The in-pit crushing and conveying system handles 85 per cent of all the pit material. The three crushers are Nordberg 54"
x 80" gyratory crushers rated at 5000 tons per hour each. The belt system is over 72,000 feet long using a 60-inch belt,
with a maximum grade of 25 per cent.

All drilling is 12%" holes with spacing a minimum of 25 foot centers. The pattern is staggered with the hole depth being 47
feet for the 40 foot bench. Blasting is done using ammonium nitrate base blasting agents with 25 M.S. and 42 M.S. delays.
The power factor averages 3.27 tons/Ib. with most shot being over 50 holes and free face blasting preferred. The present
drilling equipment consists of 4 Bucyrus Erie 60R drills and 2 Gardner Denver 120 drills; all drills are diesel electric type.

The loading and hauling is done with trucks and shovels, with 85 per cent of the material being hauled to the conveyor
system, and 15 per cent of the waste material being hauled directly to the dumps. The shovels are all electric and consist of 3
Marion 191M 15 yard capacity, 1 P&H 1900B 10 yard capacity, and P&H 2100 B 15 yard capacity, and 3 P&H 2100BL 15
yard capacity. The truck fleet is all electric drive trucks: 38 Unit Rig 100 tons, 21 Wabco 100 tons, 2 Unit Rig 170 tons and 2
Wabco 170 tons.

Other support equipment consists of: 9 front end loaders, 9 crawler tractors, 8 rubber-lined tractors, 6 motor graders, 7
water trucks and 2 scrapers.

CABLE BELT
TECHNICAL DATA
CONVEYOE LIOMOEN .. . < it com it s mnn s 6 m e s 0 5 s 516 510 1 i 8 0 6 3 w1 i o0 0 6 i e 0 3 s 33,512 ft.
BTV o s o1 ot s 5 12 5ntTnd 5 6 STl £ 1 5 et 5 e AN 1 5 81 £ Bl T s s S s 5 enes o 14 e Soomr . o 2 i 1 6 o e o 22 £ e 42 in.
CONVEYOT SPEOT i« 5 s 5w 55 w5005 w5 55 w5510 5.8 605 58708 4475 /0,87 878 & & 3 8 615 4o o 51% 9 3 & Mia B4 .6 0 4§16 55 s a0k 6663 Fm7 45 dimdu i s 800 F.P.M.
Actual CoNVeYOr SPEEA . . . ...ttt e 830 ft./sec. (Measured)
Conveyor INSPection SPEEA . . .. ... . 233 F.P.M.
Rated MOtor HOrSEPOWET . . ... ot e e e e e e e e (2) — 1500 Total 3000 hp
DVE LI RAYNG 5o s w565 56 60500 505 505 50 89555 £576005 508085 5850 60§55 8 508 555 508 i b iy 5505 15 oo om0 1m0 m i 8 o o g 3 0t e Continuous
AVErage CapaCity . ..ottt e 2000 s/tons per hour
Rated Peak CapacCity . .. . ... 2200 s/tons per hour
Maaterial . . .o Copper Ore
MatErial WIGNE - x ccisms smismsmusms sonms o5 0@ s s 5 W5 #5805 68 545 £ 55,06 55 0 2 o nm mie st e sint 2108 0w o0 0 8 300 00 110 Ibs. per cu. ft.
Material — Size . ... Minus 6 in.
Material — % Of Largest LUMPS . . . . .. o e e e 30%
RODE Size . . . 1.6 in. diameter
Rope — Safety Factor at Average Capacity . .. ...t 3.3:1
DriVe UNit SizZe . . ..o 16
Drive Unit Koepe Wheel Diameter . . .. ... ... e e e e e e 120in.
Rope Tension Sheave Diameter . . ... ... .. e 76 in.
I = U L B = T = (=7 P 12in.
Linestand PitCh — ApproxXimate . . . ... ..ot 15ft. 6in.
Return Linestand Pitch — ApproxXimate . .. ......... i 46 ft. 6in.
Type Of DISCRarge . . . ..o e Head Discharge
Special Features . .. ... i Angle Transfer Unit
EQTTRIWOTKS: 1 v os: i 5 50515 106 3 5 160 080 00 608 (68 & 08 5 8 s 5100 000 s 16 6. 215 70 0 600 0 08 1 055 6 008 0 3 B e 50 8 o 517 5 19,000 cu. yds.
Total CoNCrete . . ... 2000 cu. yds.
Main Tension Tower — Height . . ... ... 101 ft.
Main Tension Counterweight . . .. ... 34 tons
ROPE TN ON . . o 9 ton (each rope)
Belt TONSION . . oo 1000 lbs.
Rope Tension Track Travel . . ... ... e e e e e 453 ft.
Total Number of Linestands . . .. ... .. 2164

Total Poly-PUllEYS . . ..o 13,000 =

THE GEOLOGY OF THE TWIN BUTTES
MINERALIZED ZONE

The Twin Buttes mine has been developed in a copper-molybdenum orebody that exists within a more widespread altered
and mineralized zone. Sulfide mineralization, alteration and intrusion occurred within this zone, which was developed around a
Laramide-age mineralization center. Paleozoic and Mesozoic sediments and intrusive rocks of Laramide age and older have
been mineralized and altered within the Twin Buttes zone. After sulfide mineralization, erosion and oxidation of the upper part
of the mineralized zone took place, and the orebody was covered with several hundred feet of alluvial overburden.

A wide variety of rock types occur in the Twin Buttes zone. Beneath the post mineralization overburden: altered, gently
folded quartzose, Mesozoic sediments and volcanics overlie altered, folded, steeply dipping Paleozoic sediments. Near the
center of the mineralized zone is a northwest-trending intrusive complex, portions of which have been dated at 58 million
years. The geometry of the various rock units is portrayed in plan and section on Figures 1, 2, and 3.

The sediments and intrusive rocks in the mine area are variously altered. The carbonate-rich sediments have often been
altered to a number of calcium-magnesium-iron silicates including garnet, diopside, wollastonite, actinolite and serpentine.
Quartzose sediments, volcanics and earlier intrusive have been altered to assemblages that include: quartz-biotite-orthoclase,
quartz-sericite, and chlorite-epidote. The alteration products present at any particular place depend on the original rock
composition and on proximity and access to the mineralization center.

Beneath the zone of oxidation: copper, iron and molybdenum sulfide minerals occur as disseminations and within and
adjacent to veins, often with quartz and anhydrite. Pyrite and chalcopyrite are by far the most abundant sulfide minerals in the
orebody. Chalcocite, sphalerite and molybdenite are common, and bornite, galena and pyrrhotite occur in significant amounts.
The sulfide concentrate at Twin Buttes usually contains several ounces per ton silver. Gold content is negligible. Small
amounts of the tungsten bearing minerals, powellite and scheelite, occur throughout the orebody.

Higher grade copper mineralization occurs in altered carbonate rocks, and the adjacent quartzose sediments, volcanics and
intrusives usually have significantly lower values. Areas of better grade mineralization are separated by low grade intrusives
and are segmented by northeast-trending, near-vertical faults that have predominately post mineralization movement. The two
largest of these late faults, the Twin Buttes Fault and the East End Fault (Figure 1), have southeast-side-down movement
measured in thousands of feet.

A few to several hundred feet of oxidized bedrock occur above the sulfide orebody, and a generally thin zone of secondary
chalcocite has formed directly beneath the oxide zone. The most common products of this oxidation and supergene alteration
are: numerous clay minerals, chrysocolla, copper-manganese-iron wad, native copper, pyrolusite and a variety of yellow,
brown and red iron oxides. Uranium values of a few parts per million are common in copper oxide ore.
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ANAMAX MINING COMPANY — TWIN BUTTES
OXIDE PLANT
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In 1975 the Oxide Plant was placed into operation. All oxide copper ores are from the Twin Buttes open pit and are normally

stockpiled before being processed by the plant. To leach the copper from the ore requires large quantities of sulfuric acid

, (1,000 tons per day). While leaching copper into solution small quantities of uranium are also leached into solution. A plant to
i extract this uranium was placed into operation in 1980.

' CRUSHING PLANT — GRINDING AND LEACHING

The ore is moved by truck from stockpile and is first crushed in a jaw crusher (48" x 60”). The crushed material is then sent
3 000zl to one Symonds standard cone crusher (7°) and two Symonds shorthead crushers (7°) for further size reduction. After
screening, the ore is one-half inch in size and is placed in storage prior to grinding and leaching.
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There are two grinding sets consisting of one rod mill (11%"" x 18%."") and followed by one ball mill (12" x 30’). The ore is
ground very fine and is .008 inches (65 mesh) in size. The ground ore is sent to eight large agitated leach tanks (30’ diameter)
where the ore is mixed with sulfuric acid and the oxide copper mineral (chrysocolla) is leached and the copper and uranium go
into solution. The material from the leach circuit is sent to the countercurrent decantation circuit.

2000 FT.

COUNTERCURRENT DECANTATION — COPPER SOLVENT EXTRACTION

To clarify and separate the pregnant copper bearing solution from the leached solids, four 400-foot diameter thickeners are
used. The clear solution overflows from the thickeners and flows countercurrent to the solids flow which finally discharges to
the tailing ponds. The pregnant copper solution flows through two additional 400-foot diameter thickeners for additional
clarification prior to going to the copper solvent extraction circuit.

The copper solution from the last clarifier passes through the Uranium Plant where uranium is extracted and then proceeds
to the copper solvent extraction circuit. In the solvent extraction circuit the contained copper is concentrated and purified
before going to the Electrowinning Plant. To accomplish this there are two solvent extraction trains of mixers and settlers.
There are four extraction stages in each where copper is extracted into a kerosene phase with an extractant leaving behind
undesired metals. There are two stripping stages where copper is stripped from the kerosene phase and placed back into
solution in a purified form. This solution proceeds to the Electrowinning Plant where the copper is electrolytically deposited in
a pure form.
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:FL ELECTROWINNING PLANT

The copper in the strong and purified solution is first deposited electrolytically onto titanium sheets for one day. After one
day the thin pure sheets of copper are removed from the titanium blanks and placed back into the electrolytic cells where
additional copper is electrolytically deposited onto it for an additional seven days. The pure copper (cathode copper at 99.9
percent purity) is removed from the electrolytic cells, washed and prepared for shipment. Because of the purity of the copper
it is shipped to manufacturers who produce copper products.
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URANIUM PLANT

As copper is leached into solution so are small quantities of uranium. Prior to the copper solvent extraction stage the
solution is passed through uranium extraction columns. The six, 12-foot diameter absorption columns have small organic
beads that selectively absorb uranium from the solution as it passes through the columns. Once a portion of the resin is loaded
with uranium it is sent to one of three 6-foot diameter elution columns where the uranium is stripped from the beads using
strong sulfuric acid. The beads are then reused.
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The uranium contained in the sulfuric acid solution is strengthened and purified by using a single solvent extraction train.
This train consists of four extraction stages, one scrubbing stage, and three stripping stages. Ammonia is added to the strong
uranium solution and a yellow precipitate is formed (ammonium diuranate or yellow cake). The yellow cake precipitate is
thickened, centrifuged, dried in a 4-hearth dryer and placed in 55-gallon drums for shipment.
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In the fall of 1969 the Sulfide Plant was placed into operation. The original plant processed 30,000 tons of ore per day but
an expansion in 1974 raised the capacity to 40,000 tons. Ore from the Twin Buttes pit is supplemented by ore from the
Eisenhower mine. The Eisenhower Mining Company, a partnership between Anamax and ASARCO Inc., was formed in 1976.
Fourteen thousand tons per day of ore are transported from the Eisenhower mine to Twin Buttes by means of a 6.4 mile Cable
Belt conveyor.

ROUGHER

CRUSHING PLANT

There are two coarse ore storage piles, one for Twin Buttes ores and the second for Eisenhower ores. The ore in the
Eisenhower stockpile is drawn from the bottom of the pile using feeders and conveyors and is sent to a single Symonds
standard crusher (7’). After crushing, the ore is sampled in a sampling plant and then sent to join Twin Buttes ore for further
crushing. Ore from the Twin Buttes stockpile is sent to three Symonds standard crushers (7’) and then is crushed a second
time, along with the Eisenhower ores, in four Symonds shorthead crushers (7’). Vibrating screens are used for product size
control with the final product from the Crushing plant being one-half inch in size. This is stored prior to grinding in the
Concentrator.
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CONCENTRATOR

To liberate the desired copper sulfide mineral (chalcopyrite) from the host rock, the crushed ore is sent to four grinding
divisions. Each division consists of a rod mill (14’ diameter), the discharge of which is split to two ball mills (14’6” diameter).
The product size from the four division grinding sections is fine at 0.008 inches or 65 mesh when it is sent to the flotation
section.
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In the flotation machines (10’) a froth is formed by adding air and reagents. The desired copper sulfide mineral is selectively
brought into the froth and separated from host rock. The host rock remains in the flotation cell as a tailing. This is done once in
the four rougher flotation sections, ground a second time in a regrind ball mill (7’6" diameter), and floated two additional times
in the three cleaner sections. The final copper concentrate from the cleaning section is sent to the Molybdenum Plant for
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2 z / further processing.
» = 7 _ MOLYBDENUM PLANT
w e > =
& u a o o« In the Concentrator, molybdenum sulfide (molybdenite) floats together with the copper sulfides. In the Molybdenum Plant,
@ = ’:‘ g % - additional reagents are added which allow the molybdenum sulfides to float in the flotation machines (48") but the copper
b W ° £ = E sulfides remain in the machines as tailings. There are two divisions, each consisting of the first stage rougher flotation and
P o . 5 . > OE seven stages of cleaner flotation. The final molybdenum product from the cleaner section is dried and placed in 55-gallon
gmﬁ a 3 o = 9 Y =5 drums and sold to consumers. Most molybdenum is used in making alloy steels.
£33 g T = N I &
BB B o—=— E S 5
4 H B i N FILTER PLANT
& e - 5 — % S E The copper sulfides or tailing from the Molybdenum Plant are partially dewatered in thickeners (130’) and then further
& E e 2 i w ~E dewatered using three drum filters (12’ x 18’). The final copper sulfide product has less than 12 percent moisture and is
o w o~ = =3¢ g)g . . -
v 2 § F_] e ; Ec_cé o g shipped by rail elsewhere for copper smelting.
2 = = g . TAILING TREATMENT PLANT
% g ﬁ >§- E ) The tailing from the Concentrator still retains minor amounts of molybdenum sulfide which are recovered at the Tailing

Treatment Plant. The tailing from the Concentrator is first passed through cyclones (26”’) to separate the coarse from the
slime fractions. The coarse material is then floated for molybdenum using two large bulk flotation machines (1,000 ft.3). The
concentrate from these machines is sent to one stage molybdenum rougher and six stages of molybdenum cleaner flotation.
The final product is filtered and barreled in 55-gallon drums for shipment to consumers.

CONCENTRATE
THICKENER

TWIN BUTTES
FINE
£ THICKENER

BALL MI

ORE

COARSE




L LR gy T T g el T - g - o O L

( Fe'z \C\\;'xt/\

“—_XoNS c’/c S ‘1& Mo
ATLEA '
Nas 44.., %\'o,co 0.6l = T = W
SE ARmA
Nk =) oS\
uePeER #h., Ve, loe -
(o Vs
LowEn ol e Boo o, A4 o .058
~o * Do '
NE  AZEA ST AR
e R \ e o, ©35
WePER, SO R - B LA 5 .88 B.okb
. (::) O\ \35
N Low = 3
<o
(v'b\%\ =gl o
, - 'z.)'z'l S/A—oc i 0.94 <\ O.o%a W,
"o MDD S—“—\'—'
Sapay ¥ B
PAaLo VEeoe, Al P SR N . &> (xe 2evee Etnu.)
TtomPso ™, N _l’i_.’\.llo aa [
MiLwae ( - (B 0 oo O a
eik) bt A= ;o eac o &8 S oNT o
v BoTTeEs VD2, 2T\ S /40(?‘ s e e g
=i R LVETT A oY% \'4.\_., %4‘§|0c¢ e RN e N T T e,
e =
-.l’ %Q' oo O.e)& O.qu"«e_
\N . RELVETIA s

N A
—THowne SoN o R S S e

OX\D E

C\,j(_'}\)ooc,

22 A4S L eco

N e ?;‘ \)2_| b S S| )
BN Lﬂ*_,omﬁ.uco
=L Hewy, 0,86 00>

’Lo3lrb’gl‘-¥'na @*Q,?\S -

=40 (‘Pt’o\p, part ov..id,.‘,\)

- B

=T

ov\DE




CFed ¥la)

ARoUND CA8 - &S
BWPReEL P e,
VZ CJU
(e Si\-\48) = o .- WS3 — Y | S G
LbbS 4+ &1%-1\335F e\ & Vi, Lo RIPeR
VS
oy T 5
s o
7 % e R 0O R ey
= 4 /

o. 03V Mo

A\S
*\QQC"‘
i g 0 DT
—o T Dl
P L3\ - 2 36 = £24 — 0,Ld> Cv — o.\>S Ho
u
4 - o
b b e > RS e S e
——— \.L‘ <
e
iNboe ”
0. b Cu e s - T S

Loo

; oo
3'r1.’




-m-.t.n.!m S e
 The Anaconda Company '
25 Broadway ~ Suite 1850
- Mew York, N.Y. 10004
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COPY OCT 2:2.4964
THE ANACONDA COMPANY

151 South Tucson Blvd. — Room 221
Tucson, Arizona

Geological Department
Southwestern Office

October 19, 1964

Mr. Roland B. Mulchay, Asst. Chief Ceologist
The Anaconda Company
809 Kearns Building
Salt Lake City, Utah

Dear Mr. Mulchay:

We recently made a preliminary ore reserve estimate for the
Twin Buttes Area, Pima County, Arizona, for sulfide and oxide copper ore
on the southwest side of the quartz monzonite porphyry. This estimate
does not include any tonmages in the DDH A-698 area or the DDH A-665

ares. A tabulation of tonnages and grades as described below is attached
hereto.

The reserves were calculated from the geologic cross sectioms.
A "cut-of f" point of 0.40% total copper was used for both sulfide and
oxide ore, However, in a few instances, intervals of less than 0.40%
total copper were included to take advantage of high molybdenum averages.

) : Volumes were converted to tons with a factor of 11,74 cubic

: feet per ton. This factor is used by the New Mines Department and was de=
termined by American Smelting and Refining Company to be the average factor
for the Mission orebody inm rocks similar to those at Twin Buttes.

Separate estimates have been made for sulfide and oxide copper
ore tonnages in the Southeast and Northwest Areas. Tonnages in the South-
| east Area include ore southeast of the northeast fault zone from Sectiom
; 200 SE to Section 3000 SE. Tonnages in the Northwest Area are northwest
of the northeast fault zone extending from Section 400 SE northwest to
Section 1600 NW.

Sulfide ore estimates in the Southeast Area are reported for
tonnages above the approximate 1800~ft. elevation, or about 1500 feet below
surface, and tomnage below the 1800-ft. elevation. In addition, sulfide
ore above the 1800-ft, elevation is divided into ore in arkosic and pyro-
clastic rocks overlying limestones, siltstones and quartzites on the south-—
west side, and ore in limestome, siltstones, quartzites and quartz monzonite
porphyry underlying and northeast of the arkosic and pyroclastic rocks.
Total tonnages also are shown for all sulfide ore above the 1800-ft. eleva~
tion and all sulfide ore in the Southeast Area.




Mr. Rolamd B, Malehay =~ = =2= October 19, 1964

Sulfidc ore tsanagcs in the Horthutst Area are reported for the

main ore body extending from Section 400 SE to Section 1200 NW, and a small,

low-grade ore block at Section 1600 NW as well as the total of these two

 tonnages. Sulfide ore im the Northwest Area is projected to a maximum depth
~of approximately the 1650-ft. elevation. A total sulfide ore tonnage there-

fore is given for the Northwest Area and Southwest Area above the approxlnato
1800~ft. elevation. The tabulation also shows. the combined total toanage of

- all sulfide ore 1n thn SGnchcast and. Horthvest areas.

Oxide csypex ore la the Sau:h&ant Area is divided intn two clcanan:

ore in siliceous ‘rocks (prkona, pyroclastics, qncrt:ite, and quartz monzonite

porphyry) which may be amenable to acid leaching, and ore im altered limestone
~ and siltstone. All oxide ore im the Northwest Area is in altered limestone and
_argillite, Total for both classes of oxide ore in the Southeast Area, total

oxide ore in altered lianstonl, siltstone, and argillite for the Northwest
and Southeast arcnl and to&al of ‘all exide ore are rcpo&tnd in thn oxidn ore.
t-hnlatian. ¥ : :
Rnlpcctfully cubntttad,
(—["““"V*’ J /gl—l-‘by

- Y Le Kelly

. JiKije
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Harthwut and Southeast Areas on South Side
of Quartz Monzonite porphyry Intrusive

. Ore above approximate 1800~ft. elevation:

- Ore in arkosic and pyroclastic reocks overlying
limestones, siltstones, m quartzites on
Southwest side i

. Ore in limestones, aiitstanat, guartzites and
quartz monzonite porphyry underlyling and
northnue of nrhosisz and pyroclastic toeks
Total ore above approximate 1800-ft, elevation

Ore below approximate 1800-ft. elevation

: Total all sulfide ore ~ Southeast Area

Main otobody (Section 400 SE northwest to
Section 1200 W .

Ore block at northwest end at Section 1600 NW

rqul sulfide ore -~ Northwest m;,

\
i '!oul Sulfide om ~ Southeast Area above approximate
mco-f:. elevation and !lm'thmt Area

Total All Sulfide Ore~ Southeast and Northwest Areas

14,187,950

59,280,180

73,468,130

78,483,810

151,951,940

49,294,070
2,507 .660
;51,801,730

125,269,860

203,753,670

0.62

1.19

1.08

0,80
0.94

0.65
0.47

0.64

0,90

0.86

" ﬁg w‘
B R

0,020

0,066
0,057
0,049
0,053

- 04032

0.016

0.031

0.046

0,047
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Ore Reserve Estimate as of October 15; 1964

Northwest and Southeast Areas on South Side

of Quartz Monzonite Porphyry Inerus;vt

Oxide ore in siliceous rocks (arkose, pyro-
clasties, quartzite, quartz monzonite porphyry)

Oxide ore in altered limestone and siltstone

Total Oxide Ore ~ Southeast Arsa

Total oxide ore all in altered limestone and
- argillite

Total Oxide Ore - Northwest and Southeast Areas - in
altered limestone, siltstone and
argillite

Total AllVOQidQ‘ﬂt! - notthwdag and Southeast Areas

15,787,630
9,894,540

25,682,170

22,693,460

32,588,000

48,375,630

0.59
0,95

0.73

0.61

0.71

0.67

0.35

0.68

0.47

0.42

0.50

0.45



