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Oracle Ridge Mining Partners
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The Oracle Ridge Project is a joint venture between Continehtal
Materials Corporation of Chicago and Union Miniere—of,Brussels,’
Belgium, formed to develop the Oracle Ridge Property,‘formerly
’known as the Control Mine, located.Z% miles NE of Mt. Lemmon and
approximately 16 ﬁiles«NfNE of Tucson, Arizona. (See Figure 1)

Continental Materials Corporation, in addition to its mining
activities, manufactures gas-fired wall furnaces .in Los Angeles,
California, and produces readyimix concrete and related bdilding

materials in. Colorado Springs, Colorado. Union Miniere is an inter-

national mining and metallurgical company specializing in non-ferrous

metals; With~activitiesvmainiy'in:Europefand North and South America.
Directly and through affliates it is presently’opeiating in more
than eight different countries. |

" In 1968, the property of Arizona Copper Mines was examined by
personnel from Continental Copper, Inc. a subsidiary of Continental
"Materials and subsequently leased with optionkto purchase. In the

period 1968 to 1974, 138 diamond drill,holeS'totaling 103,656 feet

and 2,653 feet of tunneling were completed. The drilling,delineatedf

. a series of ore zones‘conﬁaining'approxinately 11 millioh tons of
ore containing 2.25% copper'with sﬁall amounte of-silver and*geld.
Hlstorlcal records indicate that copper mlnlng ‘activities have
, taken place since 1881, with constructlon of a 20 ton per day copper
smelter. About 100,000 pounds of copper is said tofhave been pro-

duced using charcoal as a fuel;ibAfter spending $200,000 the smelter

was closed. Subsequent attempts to reopen the smelter‘Were'ﬁnSuccessful.'-
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In 1937, a 90 ton per day‘flotationAmill was erected, treating
vore~frém7the Geesaman and,Daily Mines. The mill operated until 1944
producing 1,691 tons of copper concentrate averaging’8.6‘ounces of
silver and 27.4% copper. Past production’td'date.is estimated to
be 11,5‘,}00"0. tons of 3.5% copper ore. |

‘The ore consists of a group of pyrometasomatic replacement
depbéitStin palebzoic carbonates in a roof pendant. Ore is confined
to the rather pure carbonates, mostly:limestones. Ore quantity is
.about equal‘in.the upper member bi the Abrigo Formation and in the
purer carbonate,zénes.of the Martin Formation. Less is present in
the Escabrosa Limestone.

Cre minerals are bornite and chalcopyrite with lessér chalcocite
and covellite. A half ounce of silver per ton, minor scheelite énd
.traces- of éold, molybdénumj léad and zinc are also present. Gangue
minerals are mainly magnetite, and silicates, including epidote,
garnet, diopside, guartz, treleitej phlogopite, chlorite, and serpen-
tine. A typical ore body is a modetately:irregularq laterally thinning !
tabular mass in the plane of bedding of an altered carbonate.

In early 1974, a metallurgical test program was undertaken on
¢ore samples to determine the amenability of the ote. The test work
indicated that'a fine grind of 60~70% minus 200 mesh (74 micxons)
was necessary to obtain accepﬁable recoveries. It was also deter-
mined'that best recoveriés were achieved at é natural pH as.flocﬁiation
and froth.problemsfdevelOPéd with lime addition. The reagent~schémé
develbped in the lab conéisted of Aero 238 and 2-6 for collectors
and a 50450 blend of Dowfroth 250 andvpine oil for frother.

RécoVeries of 89%‘Eopper and a concentrate grade in excess of 32% Cu,

| were consistently obtained with the exception of one ore zone. Pyrite:
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"is minor, so high concentrate grades are common.
The one ore zone that gave lower than average recoveries,
contains considerable amounts of talcose minerals which interfere

with copper flotation and lower concentrate grades.

Copper' losses. in the other ore zones are associated with bornite

vlockedqwith_magnetite, and . test work:isrnow:uhderwayrto determine
the feasibility of magnetic separation and regrind to improve copper
recovery and possibly produce a saleable magnetite concentrate, as~'
theuotebody averages l5 to 20% magnetite.

Also, in. 1974, a1feasibility study’was initiatedhtobdetermine ;
the economics of the property. The results of the feasibility study
indicated a:2}000 ton per day conventional flotation plantwould be
a viable operation' and plans were initiated to bring the property
into.prqductionw. SindewContinéntal:could»not;undértake a proﬁect
of this size on its:i own, a search for a suitablezpartner to aid in
the development was initiated. This search brought Union Miniere
and.Cbntinental~together*and’in~July,-l977,'projectyfinapcing was
arranged éhrough Citibank in New York. Union-Mihiere has a 45%

interest with Continental Materials holding the balance.

Davy Powergas of Lakeland, Florida in association with Rod Gomez

and Associates of Tucson, were awarded the design and engineering

contract for the concentrator on September\l, 1977. The mill design

iS’weli underway at this point and the plot plan and flow sheet are

presented in' the appendix. A conventional crushing, grinding, flota-

tion plant is being designed. The concentrator will be constructed
at an. elevation of 5,900 feet on the NE slope of the Catalinas.
Minus 20 inch ore will be received from the mine in rail cars

‘and dumped from a trestle to the coarse ore pad. Ore will be

N
I
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recovered from the pad by ah apron feeder and crushed in.a 36" x 48"
Kue~-Ken jaw cfueher. Jaw crusher discharge will be screened with the
‘oversiZe'going to a 15005 Telsmith cone crusher. Cone crusher dis=-
~charge'will join jaw crusher discharge to close the circuit. Screen
undersize will report to a»l0,000‘ton fine ore storage pile. Crushing
W;ll,takerplace‘two shifts a day, ten days per week, at a nominal
raﬁe'of‘ZlS tph. |
Fine ore will be-reclaimedeﬁy belt feeders and fed to an 8%' x 13
Koppers rod mill at a feed:rate of 2,000 tons per day, 7 days per
week. Rod mill.aischarge will be cycloned with cyclone underflow
going to an 11%' x 15' Koppers ball mill. Ball mill diseharge will
joinAred ﬁill discharge. Cyclone overflow will report to flotation.
The flotation circuit will consist of 14 rougher and rougher scavenger
cells. All cells will be 170 cubic fOOt\Agitai; machines. Rougher -
- scavenger concentrate and cleaner scavenger concentrate willego to a
regrind circuit with. regrind product going to cleaning and re-cleaning
for finalbconcentrateeproduction. Provision ‘has been made to by-pass
the re-cleaning step if feasible.. Cleaner scavenger taii can be
re-cyclea to the_rougherecavengerscm'Sent directly to final tailing,
,‘depending on ore types received. Space‘hes.alsovbeen left for a
talc,cleaﬁing circuit if high talc zones are troublesome. The first
three cefls of the~rougher,circuit will be used for a talc rougher
if this is necessary. Final,eoncentfate will report to a fifty
foot thickener ahead of a disc filter; Filter cake will diseharge
to a storage area directlyﬁunder the f£ilter. Concentrates will go.
by truck or truck-railvcombination tq a yet to be designated emelter.
- Final tailings will be pumped.to.cyclones for production of sand

£ill mate#ial. CYclone'over-flow will be thickened by a 35 foot
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diametér Enviroclear thickener and transported in a polyethYlene
pipeline, to the tailings disposal area, threé miles away, at an
elevation of 4,700'. If magnetic separation is incorporated into the
plan it will be on the final mill tailing.

The- two stage~crushing circuit with rod mill, and ball mill
grinding"waSjselected‘because of the possibility of wet, sticky ore.
Semi-autogehous grinding was investigated and looked favorable,’
but time: and adequate-representative.sémples.were not available to
do the necessary testing to design a semi-autogenouskcircuit,v The
ore is quite dense having a bulk density of 125-135Apounds per cubic
foot. It is also very abrasive, having indexes up to .51 or similar
to taconite. The ore is tough but not particularly hérd. A crushing
work index of 14.3 is average but tests of 18.1 were recorded.

Bond grinding work indexes however, a#e about 10.9.

Tailings”disposal will be fairly conventional using cyclones
to build berm, with a pond and decant system for water recovery.

The plant is being.designed for zero discharge so all water will be
recovered and carefully controlled. The face of the tailings dam
will bé revegetated as the berm is built and the surface will be
revegetated upon cessation of operation. As the ore is méinly lime-
stone, and little pyrite is present,”littlevdifficulty is expected
in revegetation efforts. | -

b.'vThe'EnViroclear'tailings thickener was selected over a conveh-

tional thickener due to the difference in size, 35 feet versus 130
feet diameter, and the resulting savings in cost and in real estate.
_ Water for the mine and mill will be 6btained from wells from |
‘the-San Pedro Vélley about 10 milés east and 2,700 feet below the

mine site. A well field of about 500 gpm capacity is being developed

-
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but usage isvexpected'to average about 250 gpm. The mine is.rela-
tively dry andAwaterflosseS'will be in sand £fill, concentrate,
tailings residual‘and‘evaporation. |

Power will be supplied by Trico Electric Co-operative from an
existing 115 KV transmission ‘line about 15 miles from the property.
A 69 KV line will befconstructé& £0fthe.property'and‘reducedfto
4.16‘KV fOI‘distribution. Power demand for the.property:is estimated
at 5,000 Kw.. | |

~Mine development is. currently taking.placestwo,Shiftskper day,
five days per week. A.production crew of 24 and a totalksﬁaff of
14 are at the site. Mining equipment being used consists of two
25 ton Wagner four-wheel-drive trucks, three-S yard Wagner loaders,
.andathree‘Gardner“Denver?drill jumbos. A<ramp’system\of;mining'isa;
béing"develope&,with threeﬁmain”opehingsuto.service;the:ore»zones.
These are the Daily decline, the 5900 level and the 6400 level.
No hoisting is required. The majority of mining will be by éverhénd
cut and fill but open stope and room-and-pillar methods may be employed.
Forty-five thousand feet of underground workings are to be developed
before the start of productioa. |

A new private access and haulage road is being built to the mine
site from State Highway 76, south of San Manuel near the Black Hills
Quérfy. | | _

It is expected that.epgineering for the concentrator will be
completed in April, 1978 with a construction contraCt to‘be let in
‘ July'of 1978. Construction on the concentrator facility is expected .
to start in the third quarter of 1978 With the firSt concentrate

prodUCtion‘in the las£ quarter of 1979.
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Capital cbs£3'are‘currently estimatedaat'$ll.8 milLion‘forfthe
' concentrator facility. $2.9 million for services, including water,
power and'tailings'disposal apd $25.3 million for land acquisition,
‘mine plant and.equipment, mine~development.and;interest expenses. |
kVWhéh:themprqject~is,on"streamy'the«work:forcewwill;tdtal aboutvlSO
employees: with an annual payroll:cqst.ofvapproximately 3 million.
dqlla:s, Supply costs are expected. to be 3.5 millioh«perayear.
Saleé;and.property EaxeS“will:total:at.least‘l million per year.
I would like to take this opportunity to thank the Arizona

Conference A.I.M.E., Oraclé:Ridge_Mining Partners,‘and.everyone'who

helped make this paper possible.
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1 Ouval Corporation’s Mineral Park Mine

2 Bagdad Copper Carporation s Electrowinning Plant

3 Bagdad Copper Ce:puration’s Mine :

4 Cyprus Mimnes Carporatiun’s Bruce Mine

5 Cittes Service Company’s Pinto Valiey Mine

6 Cities Service Company’s Miamt Copper Operations Mine

7 Inspiration Cunsivdated Copper Company's Electrolytic Refinery

8 Inspreation Consuhdated Copper Company's Mines

9 Inspiration Consuhdated Copper Company’s Smelter -

10 Inspiration Consondated Copper Company's Rod Mili

11 Inspiration Const.hdated Copper Company's Christmas Mine

12 Magma Capper Company’s Superior Mine

13 Kennecott Copper Corporation’s Ray Mine

14 Kennecott Copper Dorparation's Electrowinning Plant

15 Kennecott Copper Corporation’s Hayden Smelter .

16 American Smelting und Refining Company’s Hayden Smeiter
17 Magma Copper Cumpany’s SanManuel Mine -

18 Magma Copper Company’s San Manuel Smelter

.
SAFFORD
2
33 3
@ NOGALES W ¢ DoUGLAS

A LOCATION OF
ORACLE RIDGE COPPER PROJECT

19 Magma Copper Company's Rod Mill

20 Magma Copper Company's Electrolylic Refinery

21 Hecla Mining Company’s Lakeshore Mine

22 Phelps Dodge Corporation’s New Cornelia Mine

23 Phelps Dodge Corporation’s Ajo Smeiter

24 American Smelting and Refining Company’s Silver Bell Mine-
25 American Smelting and Refining Company's San Xavier Mine
26 American Smelting and Refining Company’s Mission Mine
27 Pima Mining Company's Pima Mine

28 Banner Mining-Company's Properties

29 The Anaconda Company's Twin Bultes Mine

30 Duval Corporation's Sierrita Mine-

31 Duval Corporation’s Esperanza Mine

32 Phelps Dodge Corporation’s Lavender Pit Mine

33 Phelps Dodge Corporation’s Copper Queen Mine

34 Phelps Dodge Corporation’s Douglas Smelter

35 Phelps Dodge Corporatinn's Morenci Mine

36 Phelps Dodge Corporation’s Morenci Smelter

 ARIZONA MINING ASSOCIATION MAP

Figure 1.

1-2

Oracle Ridge Project Location.
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WAR MINERALS REPORT
UNITED STATES DEPARTMENT OF THE INTERIOR — BUREAU OF MINES

W.M.R. 16 - Copper . November 1942

SANTA CATALINA COPPER DEPOSITS
(Control Mines, Inc.)

Pima County, Ariz.

SUMMARY

Operations at the Santa Catalina Copper Deposits, Piina County, Ariz.,
utilize only two-thirds of the plant capacity. Prospecting in and adjacent to
producing mines miéht increase reserves .by 100,000 tons of ore containing
at least 3 percent copper. With this quantity of reserves, mine production
could increase to the mill capacity of 100 tons of ore a day, corresponding
to an output of about 2,000,000 pounds of recoverable copper ia year. Should
exploratory work in other areas in this vicinity indicate still greater re-
serves, mine production could be increased further and the mill enlaréed
accordingly. |

Copper ore with some scheelite occurs in metamorphosed limestone
near a diorite contact that encircles Marble Peak in a great oval nearly 4
miles in circumference. Prospecting has disclosed mineralization at many
points along this contact, but these éhowings lack development except along

a half-mile length. The oxidized zone is shallow. The sulfide ore minerals
1
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are chiefiy chalcopyrite and bornite in @ garnet-epidote gangue. I[n addition
to the copper content, one deposit has considerable lead and zinc with some
silver.

Production totals over 83,000 tons of ore averaging about 3 percent
copper. Of the five groups of claims covering the contact zone, three are
owned or leased by the Control Mines, Inc,

The Bureau of Mines Wiil promptly undertake diamond drilling, drift-
ing, and surface trenching to explore (1) for downward extensions of known
deposits and (2) for other deposits along the contact zone. Metallurgical
tests will be initiated with a view to improving the milling practice and to
recovering the scheelite. The estimated cost of the exploration and metal-

lurgical work is $50,000. The time required is 6 months,

INTRODUCTION

The Santa Catalina Copper Deposits, Pima County, Ariz., were visited
by a Bureau of Mines engineer* in May 1942. They are about 25 miles by
air line northeast of Tucson. The area is known as the Old Hat Mining Dis-
trict and is reached from Oracle over the Mount LLemmon road, a distance
of 63 miles from Tucson. The road skirts the district on the east and south,
a short road to the.Geesma.n mine branching off at the Lower Control. A
gate is established here for control of traffic on a one-way road to Mount
Lemmon. The Geesman and Daily mines are reached by truck. The other
prospects are reac‘hed only by trails. |

The five principal groups consist of the Geesman, Daily, Leatherwood,

Stratton, and Hartman-Homestake,

X . H, Hedges, district engineer,
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HISTORY

There is no available record of any production previous to 1910. In
that year Phelps—Dodge Corporation acquired options on several groups of
claims. During the next & years over 6,000 feet of development work was
done. Most of the work was on the Camp Apache group, now called the
Geesman mine, owned by Control Mines, Inc. Development comprised sink-
ing the Geesman shaft to a depth of 280 feet and drifting on the 100-, 200-,
and 250-foot levels. This work dev'eloped two ore bodies — one on each side
of the shaft. These two shoots have since been mined (1937, to date)‘and
yielded about 60,000 tons of 3- to 3 l/é—percent copper ore.

Although the ore was too low-grade to be mined profitably at that
time, the showing was considesed sufficient to justify patenting the five ;
claims of the group. The Leatherwood group of 10 claims, about half a mile ;
south, also was retained by the Corporation, and five of the claims were |
paténted.

The Daily property, situated between the Geesman and Leatherwood J
groups, has been developed by means of a tunnel and latérals. A tunnel on {
the Copper Princess claim developed a sizable body of low~grade ore aver-
aging about 2 1/2 percent copper. Some of the richer streaks were mined
previous to 1930, and nearly 500 tons of ore was shipped. The ore was re-
portec to contain 5.5 percent copper, 2 ounces of silver, and 45 cents in
gold.

There is no record of production from the Geesxﬁan mine until 1937.
In thét year the Catalina Consolidated Copper Co. leased the Camp Apache
group and the adjoining property of the Daily Arizona Consolidated Copper
Co., which included the Copper Princess claim. In 1937 the Catalina com-
pany built a 100-ton flotation plant on the Daily ground and mined and

treated ore from the Geesman and Daily properties.
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In the 10 months from August 1937 to May 1938, the company treated
about 18,000 tons of ore averaging 2.7 percent copper, derived from the

following sources:

. Copper,

Source Tons percent
Daily mine 5,600 2.35

Geesman dump 1,500 1.70 .
Geesman mine 10,900 3.00
Total , ,000 : .09

The enterprise proved to be unprofitable at the low price of copper,
and in May 1938 operations were suspended.

In October 1839, Control Mines, Inc., bought the Catalina mill and
leased the Daily property, treating 1,500 to 2,000 tons a month from the
Copper Princess tunnel. In May 1940, Control Mines acquired the Geesman
property on bond and lease from Phelps—Dodge Corporation. Since that
" time production has averaged about 2,000 tons a month, mostly from the
Geesman mine. The ore is reported to have averaged between 3 and 4 per-
cent copper, with mill recovery at 90 percent or better. Concentrates are
said to average about 26 percent copper, indicating a ratio of concentration
of 8 or 10 to 1. Exact data are not available,

From the proceeds of its operations since October 1939, the Control
company has completed purchase of the Geesman property and the Leather~
wood group of claims., This transaction has been accomplished at the ex-
pense of advance development, with the result that ore reserves in the
Geesman mine are now small. Reserves in the Daily mine, still under lease,
are a matter for conjecture.

| Avallable records and reports indicate the production from the

Geesman and Daily mines to be about as follows:
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Geesman mine Daily mine
Ore mined, Copper, Ore mined, Copper,
tons percent tons percent
Before 1930 -—- - : 500 55
1937 , 4,800 3.0 2,500 2,35
1938 : 6,100 3.0 3,100 2.35
Dump 1,500 1.7 -- .-
1939 -- -- 1,500 2.35
1940 lh',OOO 343 10,000 2,35
8 1911:1 24,000 3.3 - -
months, 1942 12,000 33 - -
Total %2500 555 50,600 T8

PHYSICAL FEATURES
The topography is rugged. The hillsides are cut by deep gullies,

which rise at steep angles from an altitude of about 5,700 feet at the Control
camp to 7,800 feet at the summit of Marble Peak. The slopes are covered
ﬁ/ith brush and timber and, except for trails leading to mine workings, are
accessible only on foot. A few 6f the gullies on the north slope have springs
that flow throughout the year and furnish enough water for camp use. The
main supply of water for milling is pumped from the mines. Deepening the
mine workings should increase this flow. It is believed that enough water
to mill 200 tons a day could be developed if exploration results justify this
scale of operations.‘ A small amount of road construction would enable ore

mined from any point to be trucked to the mill on the Daily claims.

'OWNERSHIP
The eliptical area of limestone and the limestone-diorite contact en-
circling Marble Peak are completely covered by five principal groups of
claims.
The Geesma.n group consists of six patented claims on the northeast
quadrant of the oval contact. This property, originally developed by Phelps—
Dodge, is now owned and operated by Control Mines, Inc. These claims |

have produced about three quarters of the tonnage from the district,.
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The Dally Arizona Copper Co. group consists of 16 claims, 8 of which
are patented. Although the largest group in aCreage, it has the shortest
length along the contact — about 2,500 feet. It adjoins the Geesman group
on the south and exfends westward over the center of the limestone area.
This property is under lease to the Control Mines. The Control’s mill is
- on the Daily ground.

The Leatherwood group is owned by Control Mines. This group lies
south of the Daily and consists of 10 claims, b of which are patented. 'i‘hese
claims cover nearly 4,000 feet of tha contact.

The Stratton group of 14 claims is owned by Mrs. Keeney of
Indianapolis, Ind. The claims lie northwest of the Leatherwood group and |
cover the southwest quadrant of the contact for a length of about 4,000 feet.

The Hartman—Homestake group of 8 claims occupies the northwest
quadrant of the oval. It lies north of the Stratton and west of the Geesman,

closing the circle. It covers about 5,000 feet of the contact.

DESCRIPTION OF DEPOSITS

The Old Hat Mining District comprises the contact-metamorphic cop-
per deposits circling Marble Peak. The ore occurs in altered limestone
near a diorite contact. The limestone is a remnant, about 7,000 feet from
east to west and 4,500 feet from north to south, occurring as a covering
over the diorite mass. The limestone-diorite contact encircles Marbie Peak
in a great oval nearly 4 miles in circumference., Prospecting along the con-
tact has disclosed mineralized ore at many points, but its development has
been confined to strip half a mile long in the northeast quadrant.

Structural features that influence localization of ore bodies are ob-

scure but appear to be related to fracturing caused by minor deformation

-~

- i
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of the limestone beds. Detalled study of the formations \may be helpful in’
directing exploration to the most favorable‘ areas.

Ore bodies have beendevelopéd only on the Geesman and Daily groups.
These partly developed and partly mined shoots have yielded 15,000 to‘
40,000 tons each.

On each of the five principal groups of claims, small lots of high~
grade ore have been sorted and shipped from time to time. High trans- -
portation costs and low metal prices have discouraged general development
of the area. x

The five groups are described below:

Geesman groug{ -- The Geesman shaft follows the dip of the contact
to the éouthWest to a depth of approximately 280 feet, Drifts at the 100-,
200-, and 250-foot levels develéped two ore shoots. The stopes are 15 to
20 feet wide, 70 to 80 feet long,and have been carried down to the 250-foot
level. About 60,000 tqns of ore averaging 3 to 4 percent copper has been
mined from these two shoots. The lower limits of the ore have not been
reached at the 250-foot level, although there is some evidence of decreas-
ing width of vein and grade of ore. A few thousand tonsb of ore remain above
the 2560-foot level, iﬁa no ore has been extracted below this bottom level.

Scheelite occurs in the Geesman mine chiefly in thin bands in the |
white marbleized limestone of the hanging wall immediately above the ore.
It is possible that enough scheelite may be found to' justify its separation as
a byproduct of copper-mining operations. - |

Dg;‘lyv _Arizona Copper Co, Group. — Workings consist of the Copper
Princess tunnel, about 390 feet in length, and laterals to stoped areas.
About 20,000 tons of 2 1/2-percent ore has been mined from this tunnel
since 1987. The product from this tunnel goes to the Control Minés mill,

which treats 2,000 tons of ore a month,
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Leatherwood Group. — Although considerable work has been done on
the property, the workings for the most part‘ are inaccessible. Those ac-
cessible are shallow open cuts along steeply dipping veins that carry some
copper carbonates and chrysocolla. These veins, averaging about 5 feet in
width, follow fractures in the limestone that dip toward the northeast. In
recent years leasers-have mined some ore from these veins and have also
sorted the best ore from the dumps. The dump material does not indicate
that sulfide ore was found in the underground workings.

Stratton Group. — The main working is a 20° incline shaft 80 feet
deep sunk in a mineralized bed of garnetized liméstone. The bottom and
sides show 2 1/2 to 3 feet of ore, mainly bornite and chalcopyrite, with a
little pyrite. A few cuts and shallow tunnels show some mineralization in
the form of copper oxides. Some small shipments totaling probably not
more than 100 tons have been made from this property.

Hartman—Homestake Group. — The workings comprise some 1,500
feet of crosscut tunnels and drifts and several winzes and raises following
fractures and veins in the limestone. This property is unique in that the
ore carries high values in lead and zinc as well as copper. It 15 reported
that one ore body opened for a length of 235 feet and further explored by
90 feet of raises ranges in width from 2 to 12 feet. The average width is
about 6 feet, and the average grade is 3 percent copper, 6 percent lead,

7.6 percent zinc, and 2.35 ounces of silver a ton.

THE ORE
The ore minerals are chiefly chalcopyrite and bornite in'a garnet-
epidote gangue. The zone of oxidation is very shallow, as sulfides occur

close to the surface. The ore is readily concentrated by flotation. With
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. a concentration ratio of 8 or 10 to 1, a recovery above 90 percent is re-

ported. The concentrates run about 26 percent copper.

ORE RESERVES

On each of the five prinéipal groups of claims mineralized areas
nave been found in the 11mestoﬁe near the igneous contact.

On the Geesman property, a few thousand tons of ore containing about
3 or 4 percent copper remain above the 250-foot level. These shoots pro-
duced some 60,000 tons of 3- or 4-percent ore above the 250-foot level. It
is assumed that these shoots continue downward to an undgtermined depth,
although the minable width of stope and grade of ore appear to be decreas-

.ing. Lateral exploration along the contact for other ore bodies and‘develop-
ment of downward extensions of known ore shoots offer the best possibilities
for additional ore on this property. -

Ore from the Copper Princess tunnel on the Daily Arizona property
is now going to the nearby Control Mines mill. The Leatherwood Group
underground workings are inaccessible but offer opportunity for developing
ore along the 4,000 feet of contact. ,

The Stratton Group has been developed least. A 20° 80-foot incline

. shaft exposed a2 1/2- to 3-foot bed of bornite and chalcopyrite ore. The
Hartman—Homestake contains a partly developed ore body averagingiabout :
6 feet in width and cai'rying values in copper, zinc, lead, and silver. The

probable tonnage from this deposit has not yet been estimated.

PROPOSED WORK BY BUREAU OF MINES
A Geological Survey party has been working in the district since
August 1942, and geologic mapping of the surface and underground workings

was nearly completed by mid-October 1942. This work is expected to
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reveal features of the mineralization that will aid in locating sites for
diamond-drill holes. Drilling from the surface and underground stations
will explore favorable geological areas and downward extensions of known
ore bodies. Five hundred feet of drifting to develop any ore that might be
indicated by drilling is included in the estimates of costs that follow.

Short holes will be drilled in the Geesman mine to explore a block
along the contact zone west of the stoped area above the 100-foot level.
. Continuation of the ore below the mine workings will be determined by dia-
mond drilling. A sector of the contact zone as yet unexplored for a distance
of 3,000 feet will be trenched and sampled. The most favorable areas will
be drilled.

The estimated cost of the Bureau’s exploratory work and ore testing

is summarized below:

5,000 feet of diamond drilling,

including sampling and assaying,

at $5 a footooo.oooonooco.'oool..o.oo¢|¢o$ 25,000
1,500 feet of trenching and trench

Bampling at $5afOOtcoooooooo0ooooooocco 7,500

500 feet of exploratory headings )

at $1’+ a footoi.0..0’.0....."0..00.0...‘ 7’000
Surface and underground surveying,

mapping, and underground sampling.eseesee 5,000
Metallurgical tests to improve milling

practice and to recover scheelite...,.... _5,500

Total 50,000

- CONCLUSIONS
It is estimated that the exploration program of the Bureau will indi-
cate enough ore to increase the present mining and milling operation by
50 percent. This would increase production to 3,000 tons of ore a month,
Metallurgical tests will be made with a view to improving milling practice
and to recovering the scheelite. Should enough ore be indicated to warrant
enlarging the 100-toa mill, suitable recommendations will be made for de-

velopment and construction work.
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The occurrénce of scheelite in the marbleized hanging wall in the
Geesman property might be worth investigating. This might lead to a small
byproduct of tungsten concentrates. A small quantity of scheelite is now
being ‘high-graded’ and sold to tungsten buyers in Tucson.

The Bureau of Mines will explore the properties of the Control Mines,

Inc. at once.

000

85¢¢
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Pima County, Ariz.

SUMMARY

Operations at the Santa Catalina Copper Deposits, Piina County, Ariz.,
utilize only two-thirds of the plant capacity. Prospecting in and adjacent to
producing mines miéht increase reserves by 100,000 tons of ore containing
at least 3 percent copper. With this quantity of reserves, mine production
could increase to the mill capacity of 100 tons of ore a day, corresponding
to an output of about 2,000,000 pounds of recoverable copper a year. Should
exploratory work in other areas in this vicinity indicate still greater re-
serves, mine production could be increased further and the mill enlarged
accordingly.

Copper ore with some scheelite occurs in metamorphosed limestone
near a diorite contact that encircles Marble Peak in a great oval nearly 4
miles in circumference. Prospecting has disclosed mineralization at many
points along this contact, but these Showi.ngs lack development except along

a half-mile length. The oxidized zone is shallow. The sulfide ore minerals
1
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are ohniefly zralcoryrite and hornite in o garnet-epidote gangue, [n addition
to the conoer osntent, one deposit has considerable iead and zine with scme
si.ver

Droduction tctals over 38,300 tons of ore averaging about 3 cercent
copper. Cf the five groups of claims covering the contact zone, three are
owned or leased by the Contro: Mines, Inc.

The Bureau of Mines wiil promptly undertake diamond drilling, drift-
ing, and surface trenching tc explore (1) for downward extensions of known
deposits and (2) for other deposits along the contact zone, Metallurgical
tests wil. be initiated with a view to improving the milling practice and to
recovering the scheelite. The estimated cost of the exploration and metal-

lurgical work is $50,000. Thre time required is 6 months.

INTRODUCTION

The Santa Catalina Copper Deposits, Pima County, Ariz., were visited
by a Bureau of Mines engineer* in May 1942. They are about 25 miles by
air line northeast of Tucson. The area is known as the Old Hat Mining Dis-
trict and is reéched from Oracle over the Mount Lemmon road, a distance
of 63 miles from Tucson. The road skirts the district on the east and south,
a short road to the Geesman mine branching off at the Lowér Control. A
gate is established here for control of traffic on a one‘-way road to Mount
Lemmon. The Geesman and Dally mines are reached by truck. The other
prospects are reached only by trails.

The five principal groups consist of the Geesman, Daily, Leatherwood,

Stratton, and Hartman-Homestake.

¥ . H, Hedges, district engireer,
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HISTORY

['here is no available record of any production previous to 1910. In
that year Phelps—Dodge Corporation acquired options on several groups of
clzims. During the next 3 years over 6,000 feet of development work was
done. Most of the work was on the Camp Apache group, now called the
Geesman mine, owned by Control Mines, Inc. Development comprised sink-
ing the Geesman shaft to a depth of 280 feet and drifting on the 100-, 20C-,
and 250-foot levels. This work developed two ore bodies — one on each side
of the shaft. These twé shoots have since been mined (1937, to date) and
yielded about 6G,000 tons of 3- to 3 1/2-percent copper ore.

Although the ore was too low-grade to be mined profitably at that
time, the showing was considezed sufficient to justify patenting the five
claims of the group. The Leatherwood group of 10 claims, about half a mile
;outh, alsc was retained by the Corporation, and five of the claims were
paténted.

The Daily property, situated between the Geesman and Leatherwood
groups, has been developed by means of a tunnel and laterals. A tunnel on
the Copper Princess claim developed a sizable body of low-grade ore aver-
aging about 2 1/2 percent copper. Some of the richer streaks were mined
previous to 1930, and nearly 500 tons of ore was shipped._ The ore was re-
portec to contain 5.5 percent copper, 2 ounces of silver, and 45 cents in
gold.

There is no record of production from the Geesnia.n mine until 1937.
In that year the Catalina Consolidated Copper Co. leased the Camp Apache
group and the adjoining property of the Daily Arizona Consolidated Copper
Co., which included the Copper Princess claim. In 1937 the Catalina com-
pany built a 100-ton flotation plant on the Daily ground and mined and

treated ore from the Geesman and Daily properties.
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In the 10 months from August 1937 to May 1938, the company treated
about 18,000 tons of ore averaging 2.7 percent copper, derived from the

following sources:

Copper,

Source Tons percent
Daily mine 5,600 2.35
Geesman dump 1,500 L.70
Geesman mine 10,900 .00
Total 18,660 %55

The enterprise proved to be unprofitable at the low price of copber,
and in May 1938 operations were suspended.

In October 1939, Control Mines, Inc., bought the Catalina mill and
leased the Daily property, treating 1,500 to 2,000 tons a month from the
Copper Princess tunnel. In May 1940, Control Mines acquired the Geesman
property on bond and lease from Phelps—Dodge Corporation. Since that
time production has averaged about 2,000 tons a month, mostly from the
Geesman mine. The ore is reported to have averaged between 3 and 4 per-
cent copper, with mill recovery at 90 percent or better. Concentrates are
said to average about 26 percent copper, indicating a ratio of concentration
of 8 or 10 to 1. Exact data are not available,

From the proceeds of its operations since October 1939, the Control
company has completed purchase of the Geesman property and the Leather-
wood group of claims. This transaction has been accomplished at the ex-
pense of advance development, with the result that ore reserves in the
Geesman mine are now small. Reserves in the Daily mine, still under lease,
are a matter for conjecture.

Avallable records and reports indicate the production from the

Geesman and Daily mines to be about as follows:
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Geesman mine Daily mine

Ore mined, Copper, Ore mined, Copper,
tons percent tons percent

Before 1930 | - - 500 5.5
1937 4,800 3.0 2,500 2.35

1938 6,100 3.0 3,100 2.35

Dump 1,500 1.7 -- --

1939 -- - L,500 2.35

1940 14,000 3.3 10,000 2,35

8 19t1 24,000 3e3 -- --

months, 1942 12,000 3¢3 - -
Total . Z2.500 5.55 30,500 7,58

PHYSICAL FEATURES
The topography is rugg;d. The hillsides are cut by deep gullies,

which rise at steep angles from an altitude of about 5,700 feet at the Control
camp to 7,600 feet at the summit of Marble Peak. The slopes are covered
With brush and timber and, except for trails leading to mine workings, are
accessible only on foot. A few of the gullies on the north slope have springs
that flow throughout the year and furnish enough water for camp use. The
main supply of water for milling is pumped from the mines. Deepening the
mine workings should increase this flow. It is believed that enough water
to mill 200 tons a day could be developed if exploration results justify this
scale of operations. A small amount of road construction would enable ore

mined from any point to be trucked to the mill on the Daily claims.

OWNERSHIP
The eliptical area of limestone and the limestone-diorite contact en-
circling Marble Peak are completely covered by five principal groups of
claims.
The Geesman group consists of six patented claims on the northeast
quadrant of the oval contact. This property, originally developed by Phelps—
Dodge, is now owned and operated by Control Mines, Inc. These claims |

have produced about three quarters of the tonnage from the district.
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The Dally Arizona Copper Co. group consists of 16 claims, 8 of which
are patented. Although the largest group in acreage, it has the shortest
length along the contact — about 2,500 feet. It adjoins the Geesman group
on the south and extends westward over the center of the limestone area.
This property is under lease to the Control Mines. The Control’s mill is
on the Daily ground.

The _eatherwood group is owned by Control Mines. This group lies
south of the Dally and consists of 10 claims, 5 of which are patented. These
ciaims cover nearly 4,000 feet of th2 contact.

The Stratton group of 14 claims is owned by Mrs. Keeney of
Indianapolis, Ind. The claims lie northwest of the Leatherwood group and
cover the southwest quadrant of the contact for a length of about 4,000 feet.

The Hartman—EHomestaxe group of 6 claims occupies the northwest
quadrant of the oval. It lies north of the Stratton and west of the Geesman,

closing the circle. It covers about 5,000 feet of the contact.

DESCRIPTION OF DEPOSITS

The Old Hat Miniﬁg District comprises the contact-metamorphic cop-
per deposits circling Marble Peak. The ore occurs in altered limestone
near a diorite contact. The limestone is a remnant, about 7,000 feet from
east to west and 4,500 feet from north to south, occurring as a covering
over the diorite mass. The limestone-diorite contact encircles Ma.rbie Peak
in a great oval nearly 4 miles in circumference. Prospeéti.ng along the con-
tact has disclosed mineralized ore at many points, but its development has
been confined to strip half a mile long in the northeast quadrant,

Structural features that influence localization of ore bodies are ob-

scure but appear to be related to fracturing caused by minor deformation
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of the limestone beds. Detalled study of the formations may be helpful in
directing exploration to the most favorable areas.

Ore bodies have beendeveloped only on the Geesman and Dally groups.
These partly developed and partly mined shoots have yielded 15,000 to
40,000 tons each.

On each of the five principal groups of claims, small lots of high-
grade ore have been sorted and shipped from time to time. High trans- -
portation costs and low metal prices have discouraged general development
of the area. i

The five groups are described below:

Geesman Group. -- The Geesman shaft follows the dip of the contact
to the southwest to a depth of approximately 280 feet. Drifts at the 100-~,
200-, and 250-foot levels developed two ore shoots. The stopes are 15 to
20 feet wide, 70 to 80 feet long, and have been carried down to the 250-foot
level, About 60,000 tons of ore averaging 3 to 4 percent copper has been
minéd from these two shoots. The lower limits of the ore have not been
reached at the 250-foot level, although there is some evidence of decreas-
ing width of vein and grade of ore. A few thousand tons of ore remain above
the 250-foot level, ana no ore has been extracted below this bottom level.

Scheelite occurs in the Geesman mine chiefly in thin bands in the
white marbleized limestone of the hanging wall immediately above the ore,
It is possible that enough scheelite may be found to‘justi_fy its separation as
a byproduct of copper-mining operations.

Daily Arizona Copper Co, Group. — Workings consist of the Copper
Princess tunnel, about 390 feet in length, and laterals to stoped areas.
About 20,000 tons of 2 1/2-percent ore has been mined from this tunnel
since 1937. The product from this tunnel goes to the Control Mines mill,

which treats 2,000 tons of ore a month.
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Leatherwood Group. — Although considerable work has been dore on
the progperty, the workings for the most part are inaccessible. Those ac-
cessible are shallow open cuts along steeply dipping veins that carry some
copper carbonates and chrysocolla. These veins, averaging about 5 feet in
width, follow fractures in the limestone that dip toward the northeast. In
recent years leasers-have mined some ore from these veins and have also
sorted the best ore from the dumps. The dump material does not indicate
that sulfide ore was found in ‘;he underground workings.

Stratton Group. — The main working is a 20° incline shaft 80 feet
deep sunk in a mineralized bed of garnetized limestone. The bottom and
sides show 2 1/2 to 3 feet of ore, mainly bornite and chalcopyrite, with a
little pyrite. A few cuts and shallow tunnels show some mineralization in
the form of copper oxides. Some small shipments totaling probably not
more than 100 tons have been made from this property.

Hartman—Homestake Group. — The workings comprise some 1,500
feét of crosscut tunnels and drifts and several winzes and raises following
fractures and veins in the limestone. This property is unique in that the
ore carries high values in lead and zinc as well as copper. It is reported
that one ore body opened for a length of 235 feet and further explored by
90 feet of raises ranges in width from 2 to 12 feet. The average width is
about 6 feet, and the average grade is 3 percent copper, 6 percent lead,

7.6 percent zinc, and 2.35 ounces of silver a ton.

THE ORE
The ore minerals are chiefly chalcopyrite and bornite in a garnet-
epidote gangue. The zone of oxidation is very shallow, as sulfides occur

close to the surface. The ore is readily concentrated by flotation. With
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a concentration ratio of 8 or 10 to 1, a recovery above 90 percent is re-

ported. The concentrates run about 26 percent copper.

ORE RESERVES

On each of the five principal groups of claims mineralized' areas
nave been found in the limestone near the igneous contact.

On tﬁe Geesman property, a few thousand tons of ore containing about
3 or 4 percent copper remain above the 250-foot level. These shoots pro-
duced some 60,000 tons of 3- or 4-percent ore above the 250-foot level. It
is assumed that these shoots continue downward to an undetermined depth,
although the minable width of stope and grade of ore appear to be decreas-

ing. Lateral exploration along the contact for other ore bodies and develop-

ment of downward extensions of known ore shoots offer the best possibilities .

for additional ore on this property.

Ore from the Copper Princess tunnel on the Daily Arizona property
is now going to the nearby Control Mines mill. The Leatherwood Group
underground workings are inaccessible but offer opportunity for developing
ore along the 4,000 feet of contact.

The Stratton Group has been developed least. A 20°% 80-foot incline
shaft exposed a 2 1/2- to 3-foot bed of bornite and chalcopyrite ore. The
Hartman--Homestake contains a partly developed ore body averaging about -
6 feet in width and carrying values in copper, zinc, lead, and silver. The

probable tonnage from this deposit has not yet been estimated,

PROPOSED WORK BY BUREAU OF MINES
A Geological Survey party has been working in the district since
August 1942, and geologic mapping of the surface and underground workings

was nearly completed by mid-October 1942. This work is expected to
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reveal features of the mineraiization that will aid in locating sites for
diamond-drill nholes. Drilling from the surface and underground stations
will explore favorable geological areas and dewnward extensions of known
ore podies. Flve hundred feet of drifting to develop any ore that might be
indicated by drilling is included in the estimates of costs that follow.

Short holes will be drilled in the Geesman mine to explore a Elock
along the contact zone west of the stoped area above the 100 -foot level.
Continuation of the ore below the mine workings will be determined by dia-
mond drilling. A sector of the contact zone as yet unexplored for a distance
of 3,000 feet will be trenched and sampled. The most favorable areas will
be drilled.

The estimated cost of the Bureau’s exploratory work and ore testing

is summarized below:

5,000 feet of diamond drilling,

including sampling and assaying,

a't $5 a fOOtoooouocno-u.ooon---nooooooooo$ 25,0m
1,500 feet of trenching and trench

aa.mpling at $5afoot...o.ooo.oooaooo.oo- 7,500

500 feet of exploratory headings

at $1’+ B foot....'CO‘0.0.0...OO.CCD0.0060 7’000
Surface and underground surveying,

mapping, and underground sampling..ese... 5,000
Metallurgical tests to improve milling

practice and to recover scheelite..eecee. 5,500

Total 50,000

CONCLUSIONS
It is estimated that the exploration program of the Bureau will indi-
cate enough ore to increase the present mining and milling operation by
50 percent. This would increase production to 3,000 tons of ore a month.
Metallurgical tests will be made with a view to imprbving milling practice
and to recovering the scheelite. Should enough ore be indicated to warrant
enlarging the 100-ton mill, suitable recommendations will be made for de-

velopment and construction work.
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The occurrénce of scheelite in the marbleized hanging wall in the
Geesman property might be worth investigating. This might lead to asmah
byproduct of tungsten concentrates. A small quantity of scheelite is now
being ‘high-graded’ and sold to tungsten buyers in Tucson.

The Bureau of Mines will explore the properties of the Cdntrol Mines,

Inc. at once.

000




 and underground mining, It is our fen_tative‘plaiji that this will be an .

.

: STATEMENT BEI‘ORE THE IMPACT YSURVEY TEAM OF

T~

: THE CATALI‘\IA MULTIPLE USE PLAN |
by
CONTINENTAL COPPER INC‘
John G. Roscoe Mgr

: August 2, 1971

.fI‘hé folloWing inforpaa;cioh has been preparedk for,'thé be~nefit of :
the study group and "‘che-'i intoreoted public on b’eh'alfj of;the'érnployee,s of
Continental Copper In.c’._ ~C‘orx‘ciﬁema;l'.is a‘subsidiary‘. of Continental |
Materials Corpo.r'ation, .;a.‘p'ublioly. owned c'orporétion w1’ch numerous
stockholders and‘ e‘m'ploybees in the Tucson arreo‘.‘, WevhaVe ocquiréd the

Control mine proper’ty on the northeast -slope s"_'of the"" _C,a’calinas' and have

~..
.

denum minerals for the 1ast 3 .years ThlS property cons1sts of a ’

‘been conducting an exploratlon program for copper sﬂver and molyb—

- consolidation of patentéd and unpatented mlnlngplalms Whlch.- vdatefrom

1900 to 1970. Our kﬁow.le_dge of the property at present‘ is not complete

enough to‘form'exaot_ pla’nns_‘:and schedules but it appears that geologic -

study and .diamond drilli'ng to date indicate the need for additionai drilling

underground mine --the ground surface will 'bév r’elétively undisturbed.

In addition, . it is expected that waste material Wil'_l be returned to the




-2
mine:-—reducing thé volume of dumps and storage places and eliﬁi_inating
_subsidence.‘ W;a are foftunate to be able to ’con‘centrate most éurfaée
- activity in ravines and small canyons of ,t'he 1esé scenic areas, An 01;1t-

»line has been prepared to guide rehabilitation and refor"e.stat;ion of -
_responsive areas--many distui‘bed long ago by fire‘ varid c'Oﬁstructién -
activity. We are considering underground installation of the concentrator-“--
if we reach that point. Visible, sezhi-permanen_t related -éctivity Willl be - :
mostly below an elevation of 6, 000 feet, | | |

As employées of an organization engaged in the pfoduction of raw. -
materials we at Continental live and work close to the land, and use it
for recreation--hunting, camping, fishing, hiking--as rhuch as anyone,
We are not organized in re creational groups--though as individuals we
may belong to them,; .We‘ are slightly organfzed as miners; and, although
we are not_vocife;:'ous_als some organizations are, 'I contend, and strongly
defend the‘contenti\o\fif"th‘at'we have a keener, more accurate, sense éf
" land responsibility and more a¢tiv e'ly practice the principles qf conser-
vation than most so-called -preseryationisfs. B'ouridless surplus of raw.
materials no longe'r exist, we are working in the present era, ahd we
must meet .éurren’c demands while providing for the future. ~Buriai and
sterilization.are not conservation. Good conservation can best be achieved
by the most efficient harvest of foday’é resources while providing acces.s'
and pathways for tomorrow's, This can be accomplished, | and will provi@e

more benefits to the public for the longest pex;i'od of time.



There 1s a tremendous demand for scenery, campsrces, tralls, all

kmd and phases of outdoor act1v1ty There is also a tremendous demand

- for mlneral re’sources., employment 'tax dollars, and a h1gh standard of

living. In the case of the f1rst category some’ of these can be provxded by

the Catallna mountains as Well as many other scemc areas But the other

category can only be prov1ded from unique depos1ts emplaced by natural

geolog;cal phenomena, and minlngv 1nv the Catal;nas can 'm_ake an important

contribution.. We believe that blanket exclnsipn{of mineral entry W'ithin.. U

the Ca’calinas:would be a disservice to the publio‘,"v,and based upon our,

knowledge of they{area.and. our expe’rience in'niining we fee,l:that_recrea- ‘

‘tional intere"sts and mining activity (the chief competitors for acreage)

can .c‘om'patibly exiskt'in the Catalinas. In factwe believe that in many

instanoes they can e’xist simultaneously Wi't_hin close proximity,.
) Thereforbe,' it is re:co_mrnended'that‘ for the ‘15resent,_‘ until there is

time and n"eceSSi'ty f"or detail'ed evaluation, the pri'ority use offthe Cata-

- linas be vdivided' as_follo\’rvs: S ‘,f’-‘-':“.',:

.1.._"”Grazing’and lumbering‘remain"sta’cus ‘q'u'o";.' S

2, ’Areas most sultable for recreatlon, _ mmxng restrlcted or
:j'prohlblted S y e 4

3. “_.?v:‘Areas most sultable for mmmg, recreatlon permfcted thoucrh B
" 'secondary. - : S

o 4 Areas' where suitability isn't critical;

5. Areas which at this time camnot be accurately classified,. - -




Grazmgpermlt areas dci'.net seem“'a-t'vi)reeehf ’te:ﬁ‘eor‘;ﬂict»'wvi‘ch ayﬁy |
- other ﬁSevsj,%" 1t ,vc}’ouid’ seem nene W111 az.'ise.'"v"Ltin'nberingbi_e ,ur'lder' s‘tri'ct
: »_dire',‘ction‘. of f‘heiFo're st ,S:e'r{riee‘vand s’hoﬁlé be “eop.‘ti‘z‘:’ueld‘fve'pre\}en’c waste
5 of mature tlmber | e | |
Mahy _are.as‘ ‘o'f ,tl'nav:e"fca't-ajlhles are deflmtelymost de's‘i"x"eblle" foi:f
B recreatioﬁ, 3 .‘Re_crea‘tioh; 'of 'ceurse, may’ be subd1v1ded1nad finitu-m, “but
comp.ar"ed'fioﬂ mineral ?‘ex'tx;arct-ien it is a single ven‘cti.’c;}lr._'_"i’yl‘he:fe wie_no qﬁes‘cion', |
that the major porvtﬁi_on _of‘k.‘che' Cataliees is yco'n‘ipeeedﬁ.o'i:‘ rock fefmaf:ions o
con.'side'fred‘_unfaverable as'hosts for ore"depesi’cs. : ThlS epplies' almoet- 3
‘ wi’chouf exeepfioh to ei'evétiens above 6, OOO,feet._‘ v ;Irn ’the e'xceptions, Iriining"
Woﬁld mdsf likely not be undertaken for 'ecer;omie f.reasoné alerie-—px;ohibi—.
 tive access, éosfcs,, srﬁali target areas,‘ costly uﬁili'tbiebs., In the event a .
cqjmmodlikty.requiredbfox‘; urgent 'natiorial def’ensefor in;teres't‘ ﬁa,s 'found. in
thesevare.ésj-there« iél_itfié doubt tha;c tﬁe ur.gencs%"ﬁould have to overshadow
the laﬁd claseifieeiffgﬁ‘before ’explovi.tationﬁ‘weuld eCCur"' There is a general
_ feaf that pfesent muﬁng laws can ﬂout recfeéﬁonal elassuf'lcatlon to use
- the 1and for non-mmmg'purpeSes. ) This has happened in the past but we
~ cite 4admiﬁistrative Withai‘awais of vthe Santa Cgtallna Natural Area and the -
~ Buttexv'fyly Peakm.l’\Ia‘tﬁral'Area as cases .where'there has beeﬁ ﬁo_ intrusion
- by mmlng 1nterest We belleve current reé‘uletmns are sufflclenfly pro- :
ktectlve | Of the 211 OOO plus acres in the Catalma area, 1t'is our ophﬁio.n-

that more than 60% are naturally 1mmune to bona fide mlneral en’cry, and

vtherefore create no usev conflict, vexcept p_e‘rhap_s,as to degree of recreation



- to he p:érniitted Further we submlt that thls 60% contalns the hlghest v
_,recreatlonal value acreage of the mountams

B _Certain areas }cvan be_determined at this time as bein’g“most' suitable -

- for 'Inining.v _ Patented mining claims, per se,kCannot 1ega11y be:classified "

otherWise | an'd even if not used for 'mining pur‘poseS' they .'co’nstitu'te private" .

property Recent mlnlng law permlts publlc land agency regulatlon of

o the surface of newer patented clalms --The greatest effect ‘of patented

‘clalms is to outline the general v1cm1ty of a mlnerahzed area and thls can -
_'be‘ an-aid in selecting 1and_s for classificationﬂcategories in conjunction
"’ with geologic environment ‘Some oi‘ the Oracle Rldge end of the Catallnas »
.falls in thls group, where there is actlve mine development or prospect-_
ing, A Where there are valid _claims,_ and Where there isinterspersed |
' geologiefavorahivlity. Much 'of‘ this area 1s .1o‘vve_r‘ in'elevation than the
heav11y used mountaln top. _Water 1s scarce’.y 'Ess.ent.ially one,‘-road and". -
one trail traverse the area and foot and auto- trafflc is very light,
There "are -snlallrareas,vvhere'priority is Inoot. . These are nrinci-
‘ 'pavlly; at the.k ;1owe,ist elevations Which are geologt‘caiiy unfavorab'lef or mining
and enviroﬁvmentally unattractive for most ‘recrea'tion,v andvvvhile .they do
ekist; they may not be irnportant for the .disCUSs,i‘On,g |
The last“ 'category in'c’ludes Aareas vvhich appeal to some ,recreation'- ,
o ists and’are in favoriable geologic'settingvs'.“__Thes'e are prin‘ci.p'ally-'_alongv "
' the east slope,of the main range; areas of’the‘Oracl,e R'idge,_and eastern_.l '

portion‘of Canada del Oro. These areas may aggregate 70,000 acres.



. : They are all remote mostly dry, unevaluated geologlcally, and mostly '

'bordered by non-—forest lands The east s1de of the range is the most

“extensive. -}It 1,s-v1s1b1eb in part by the ma_jori‘cy of ‘C‘atalina visitors only

at San Pedr'o‘Vis‘tau and north of Soldier Camp; and most of the view is of "

- non-forest land. The énfire 1eng'th of ’chis‘ side‘efl’;ne ra’ngelcen‘cams a

| narrow 'v_s‘t:r"'ip‘vof vfa-vora'ble recks, vmostly.'belvow 4,;.500 fee’ﬁ updn -’che"f‘ores’n

. 1and.s,' and i’c‘ ha‘s never been a'dequa;tely mapned erl stludie:d to deterﬂ‘min"e -
o its 'minerval potenfiél. ‘Old. prospects attes’c miner‘él exposu.;'ee_and'recen.t
inyestigationsk_'in*eeme“po‘r'-‘t'ien's ha"ve‘ been'un’dertaken; These | ecc’urrenees
ere adjva'centb to sim’iler 'enes upon privete;', s'tate,“‘kabnnd‘ BLI\/JI con’cfblled
~ ground, ’si‘:o’.it is coneevi;ra]qlte that 'nﬁn:‘_ng upon ;chose:'léndé would obviate -
~ a forest withdfawal W’hich" reStricted all bn’c scenic uses nearby It Would
seem equwltable to defer frozen classﬂ‘lcatlon of thls area untll eva]uatlon
- is mexle‘ eonclusive. ' | |

| " The ﬁvestern fork of _‘Cana'da del Ore,ﬂR.eef of Rocks, and Samaniego

Ridge e.p"pea;' to be wi‘t‘hin a ”_barrén' ' geologi‘e zo‘ne, bnt fhe_ eastern fork |
and the no:vcthe“rn,port‘ion of the ‘canyon have ‘s'een -c.(j)neidei'able mining
ac‘tivity at vari’ons times, ‘There a.r"e nu;:nei‘eus mining claims ‘throughou't
".vthe area but a general‘. minefalog‘ivcal eveluation 1s 1acking.v This area
sﬁnongly .i’nvite'sv ex‘/aluetien; and shonid‘ n‘ot‘vbe arbitrarily classifiedr. It
~ should be ‘pOi.ntedA out the'bs‘cenic ,incompatibil.itj'r of“z’nin'ing‘ and landeeepe »

oL

is:morevfict'ion than fact,  The Bingham Canyon Mine is the second large st.

tourist attraction in Utah, following the man made Tabernacle of the Latter



.Day SalntsChurch ‘i\.fumefous. "tour:ist".mihes thrlve 'in C:'olofade.' and
. there is 1o quelstmn about the fascmatlon of olci mmes to the rellc huntes
~and the attrac’clon of new ones to the s1de§va1k supei'mtendent
To summarlze,’vzt ;s.requested thetthe" ebo‘velfaetsﬁ and 1nfornistien':. .
be We.ighed and.'cb‘nsider.e'd._’ While there is a local out¢£y‘fqr recreational
v'de'velopmeht ‘}‘ay 'many,‘je,demand.fer forest fesfrictioﬁ by se.r.ne*, mos’cef ‘_ i o
the pe,oble" are fundamehtally,conc.ez"ﬁed'abouf ’_'jeb‘s,’.; .in..cozr:xe and a higﬁ ' |
lix}ing‘ stehdsrd. Mini;ﬁg‘is"bas'ic to these'. : 'Ir.l i“eet,k 511 ef "olur vinaterial
needsand‘desir‘esiare fﬁlf_illed from ‘t‘he.,-lv”an.df c}rv‘.th»e sé‘als'a\_u e'lse are. _rﬁei‘ely' g
trahsposed; shapes. 'Né.ti\e'nal sta’cis”cics (1 968) show ‘t‘vhst'loo"newb jobs pro- "
vide annually | | |
| $710 000 income :
s / ’165 addltlonal'workei's o
| $331 000 retall sales o
» 3 new stores

3% State Sales Tax . = $ 21,000,00

o

. 20% Federal Income Tax 162,000.00

© State Income Tax 7,000,00 .

Also include"indet‘erminate"taxes, such“as:j ) B
- 50% corporate faxes o |
; 2% gross mineral productlon tax e o
“',$6 00 to $12. OO per $100 OO assessed valuatlon property ’cax"' |

] ,Mme evaluatlon tax



~These 'figﬁres' are net a matter ef'econoimics-'alo‘ne. The laws of o

. : thls c.ountry commlt federal land agenc1es to mu1t1p1e use of the 1and they
"‘ h01d'1n trust the Pubhc Land Law Rev1eW‘Commlssmn in 1970 recom- "

;mended development of mlnerals .upon publlc 1ands. and Publlc Law B

| 91-163 "The Mmmg and Mlneral Pohcy Act of. 1970 B sets forth similar
: obJect:wes We are not: unreasonable to request recogmtlon under nat1ona1 -

' ‘polic\y.. ' We- ask only f_o'r ratlonal and equltable consideratlon,under a con-

tinued atmosphere in which mining and recreation are friends, neighbors

 and fellow eitiz'ens; -

ok ko
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The writer examined and reported upon the properties
of the Arizcha Copper Hines, Inc. lceated in the 3anba Catalina
Hountaeins in November 1950 and the preseat report, made follow=-
ing visits to the property during the period April 27 - Hay 4
of this year,is supplemental to that ?aport. The present situ~
ebion at the prap@rtyvtogather-uith.réeummﬁndeﬁ further de?alaéé
ment ahd comments regarding ore probgbillitles, is noted hgrauﬁden

fecant Uevelopment

Development since Hove 1950 has consisted in the
contlaulng of a drift in a westerly direction fron the pertlally
stoped erea of the Dally mine. The work was surveyed by the
writer and the routine mine sempling durlng the progress of the
drifting was checlisd by a murbor of random ssmples., 3See Sketeh
%o 1 accompanying this report.

It was necessary to clean oubl caved meberiasl and beneh
out a langth of soms 20 feot in the floor befvre starting the
drift. The mgltorlal of the north wall of the drift at the start
was limestone but alter pencitrating a 12 foolt zone of fanliing
the 4rift was wholly in diorite, the indication bsing that the
fault had displaced theo limestone ia a northerly direction, The:
drifgazh@n turnad portherly and after advancing 60 féet in
diorits 1t encountered altered maberigl of thse contact zome with
good copper ainerallization sccompanied by tie usual nodest »roe

portion of silver. The ore conbtinued fopr 60 Teet wi.ere the



marvelized limestone hanging wall of the conbact gone was resched.
The econtact 1s very irremqilar hers and ssveral sharp divectional
changes werc mpde in an gitempt to follow along and under tha'
linsstons, Values here as 1n other parts of the property occur
in a garnetlgzed zome againat a marble hanging wall, The richest
minerplization lles Immodiately against the marble and garnot-
1zation and values diminishiwe with distence from the hanging wall
terminating finglly in barven diorite >f the foot wall, Escause
of the sxtrome irregularity of dip and strike of the limestone it
is diffieult to eatimste the aversge width of ore. The ore how-
ever 1s in all places wider than the drift and 1t4aypeafa to be
at least 10t thick and might resch 15 or 20 feet in places.

The lasst part of the 4drift diverged from the liﬁastcna
and the last tvo roxxls were in praetically barren naterial.
Acgordiogly, the mgchine wes brousht baek o the polint where the
limestona pagsed Into the wall of the drift aud drlfting was
atarted alony and under the limestone., Uns rowsd had been blgabed
rare {in ore) at the tims of the last visit Lo thﬁ’p?c?er%y.

| The average of the routine mine sanples, consiating of
a cut across the face following sach Llast, is 4.03 J Cu (n
silver assoy available) and the averagze of the 6 check samples is
3.12 o Cu, 0470 Oz Ame The check Scmplos are wnderlined with bluo
crayﬂﬁ on sketech 10 1, The lower avernge of the latter is account-
zble £o tho lact that most of the samples wero cut vertically on

tie lelt wall of the driflt and wore therelors [Turther renoved



from the henging wall than the routine mine sguples. The

avorage of the averages is 3.57 % Cu with sllver probably a?lighﬁa
1y over 0,70 Uz per ton, and this would seem to be an accepbable
figure Tor the mrede of the ore disclosed by this work. 4

notable feature in the ore ares is tle proganes Of mamerous vert-
ical W - BE fracbures and as a emseqaanw a bmm :::mdition of |
‘the alteretion zone material, 5
uhile the work at this horizon and plece hes ace
complished 1ittle in the way of blocking ore 1% has been vplu-
shle in iéa confirmgtion of the expectancy of daveloping ex~
temigm of formerly mined ove bodies. A more comprenhensive
development program is outlined lgter in this report under the
%ading * Recommonded .}evalapmnt*’

Ore Heserves

The osbtinabe of ore raserves nobad In the report, dsted
Tiovs i, 1950 re*"emd to above aamtaix:a two elassiflications of
reserves, namely : "Indicated ore" a,nd T Infarrod Cre®

| Calenlatlion of Indicated (re assumed the existence of

ore {of g grade which was submargingl in the old operations) in
the plllurs and foob wall and ends of the stopes amcunting to 508
of the amoant which hed bDeen extractod. IL was also g3suned
sinee the ore was cumtinumg in the lowest workings that additione
al orc would be developed in depth in gn anownt equivéient to
that develoned and partially mined sbove the bottom workings, In



-l -

tie cgse of the Geesman mine this would mean an extensicn of
ore for a dishance of 250 feet below the lowest level or 500
feet down &lopé fron the ouberop.

In the estimgtes for Inferr&d.ﬁfe it was assumed that
the iﬁﬁemsivelyvleachad croppings, wiﬁh residual mineralizatiang'
between and slightly beyond the Geesman and Daily workings
(2000 £t total length) would be underlain by sulphide ore, ' Sim-
1larly the leached and mineralized croppings on the Lestherwood
and Stratton properties (2500 £t length) were assumed ko overlie
sulphide ore. An extension in depth of 250 feet ffem.tha‘eroppu
ings and e width of 20 feet (whilch are average depth énd width
factors proven in the Geesmah nine) were assumed snd gn allowance |
of 50% was msde for barren areas in the two blocks.,

A grade of 3% Cu. 0.80 Oz Ag, which is slightly below
the grade of thé ore mined in the past, was assigned to the
blocks of Indicated and Inferred ore. The astimateﬁrtonmagas were

as follows 1

Indicated Ore 200,000 tons
Inferred 800,000 %
Total 1,000,000 " 3% Cu

The estimated blocks in the Geesmgn=Daily area are shoun
on sketch HO 2 which accompanies tiis report. Inferred ore in the
Leatherwood and 3trgtton propertizs is not shown. It is calculated'
on the basis of g length of 2500 feet on the croppings gnd 250 feet

of slope distagnce into the hill.



Heconmmended Hork

The hillsides below the croppings of the contact zone

- afford a practical means for exploratlon and development at
depth by crosscut tunnels, The conbtact dips into the hill at
approximately 45 deg. in the vicinlty of the (Geesman workings
and the hillside here 1s sufficlently steep so that the distance .
to be driven to develop the zone at the horizon above which the
estimated ore reserves are based would not be e;céasive, The
most loglcal procesdure would appear to be to drive toward a
poeint on the econtact about a third of the distance from the Gees-
man workings to the Dally ﬁnrkings,-apd alter reaching the con-
tact to drift uwpon it in both directions eventuelly reaching the
downward projection of the Geesman and Daily ore bodles.

4 distance of 500 feet on the dip as used in the
estimates éf Indicated Ore would be equivalent to an elevation
difference of 350 feet if the contact is asssumed to dip 45 deg.
a8 in the Ueesman workings. Siﬁce the eleavation at the collar
of the Geesmgn shaft i3 5976 feet the elevation gt the starting
point of the tunnel would therefore be 5616 feet. A survey of the
erea will be needed for exact spotting of the starting point and
direction of the tunnel. A small scale £0pographic map 1is avail-
able ardl has been used to spot roughly the location of the pro-
posed bunnel, and this is belleved to be sufficiently accurate for
puarposes of prelimingry estimation. In any event the Variations

in dip of the contaect wlll not permit any Tiram estimgte of the



distance to be driven, The approxingte loegbion of the pro-
posed tunmpel 1s shown in plen and seetion on Sketeh Ho 3

of
aceompanyling this report. It will be seen that with a dip cone

tact of L5 deg the cmiu‘ict will be reached ab apij;*«:mima‘cﬁly
1200 fest from the tummel portal, A4 flatier dip would of course
require & longer turmel.,

: The wzmel ghould have a cross-section not less than
&' = §', A mucking machine is avallable on the property but
& compressor plant of graater capaclty and efficlicney than that
now in use will be meeded,

The tunnel could probably be countracted at an average
price of awvound i@l& per foot for labor. Supplies and other items
“ would gz*éf:mbly cost another J10 per foot, and total cost would
A i;l%wfcr# be around $20 per foot, With adequate equipment and a
coupetent crew *‘cha rate of progress ought not to be lesaz than
800 foet per month. The e¢ost per foot for drifting on the contact
would probably be about the same g for driviang the crossecut

tm&l‘ ' o R

Travis e Loie
Consulting “ining Snglncer

Say 6, 1951
Thoeniz, Arize



ARTRODUCTION
This 42 an evaluation re ort of yya ordy ﬁuﬂﬁé by
Arigone Copper Hines, Inc., 1&9&%@@ in the Catalina Hountains,
Pina County, Avigzonas
A brief wrépunc of Gawlﬁgy, Fistory, Physical Peatures, olc.,
ierimeluaea. Thi& valuation is e of Hay 23, 1963.

S IRILINY

e T

The Arigona Co,por Hiues, Inc., owne Ffifty=threc (53)

o e

patented m‘nimg clains itoteling 885,283 scres and four (4)

2

 3mi&l pites %o % aling 19.333 scres that are unpetented in
tections 16, 17, 18, 19, 20 and 21, T.118., Rel0B., GASHH.
The rgwe?ty way ailoe bo deserdbed ag lyilng within the
foronado ﬁa%iunal vorvost {(Catelina I i?iﬁiﬁ 1) on the northoeast
n?mﬁa of the Gents Cabtalina Hountalingp, Pins founbys APLAOTE
Phe pain camp, Bnown éﬁ L.owver Contzol, ig 60 niles from Tucson

via Orpacle. The digbance fron Owvacle ig 29 miles, all of ﬁ%z*h

is & hard suefoce but rough and winding voad that becones
im&r@g gingly difficult the last ¢ mileg. The clos uai shiyoly

voint and smelier is Hayd 35 miles
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&
et
o
L3
o
oot

north of Oracsles Hoet of the aroas nesy or at the contact

-

are insceoepsnible withoud exoonsive rouod building. The ?ﬂwl“*
&@mﬂmaﬂ workings, tho lower Lenthervood group, and the Harinan
group, have roads leading to dholy portale.

Power %o tho camy is Trico Blectric.




ﬁarhie F@&k, aﬁ ﬁﬁ a&ava%moﬁ af 7600 fﬁeﬁ; 1&&& g%&atxﬁ&liy
in the cﬂnﬁar of the' alaima* ?yam Ehin yeak zﬁéa&ﬁa stee&
m&ﬁya&a; some with fair springs an& rogged wooded xi&gas* %ha
veg@%a%zan consists of oak, m&nﬁ&ﬁ&%&, &aanﬁa&m &gﬁﬁgany,
§uni§$?, $iy and small pine.

& purvey &iiﬁha w&ﬁsx-aﬁailaﬁiiiﬁy ﬁa& made by a very

féﬁmgétantfg&ﬂt Bedlogist in 1954, AL sources were measuved

and the reaﬁig of thai survey is se followss {ty%iﬂam}

?r&duatian e ﬁaily ﬁiﬁ@ Portal - 1 gallon ysz ﬁi&u%ﬁ
Goemnan Hing ww-w-ws 8 zallons per ninuite
E&@%ﬁﬁn Hine wwmﬂwwlﬁ gazl@na par‘miﬁa%e

ﬁinﬁ Yater Sﬁﬁﬁ@& - ﬁaaiy Hine u‘x,ﬁ&&,ﬁﬁﬁ galleons
Geesman Mine ﬁtﬁﬁ&*ﬁéﬁ g&li%ﬁﬁ

%y?inga - #ﬁay Up"® Spring - 12 g&llan@ por ninute
‘ This spring was confested hy John Nurphy,

puneyr of U0 Ranch. The ppring was avarded

to the Arizona Copper Hines, Inces and in
1959 sn sgreement bebwesn tho $wWoccontestants
wae made whereby U0 Raveh was allowed S00
galions per 24 hourse This 1s recoxded iﬁ
Docket 1423, Page 236, Pims aaﬁatg.

”?ai&ay Bpring® - &a&a%&é an the Valley (lain | o
produces 1+ gnllons per miﬁute.

About 32 g&i&ana pog misatﬁ a§p@&r _ﬁﬁ h@ %h& optinum

daily water production. There ig aa kn@wa goures of watar

in the ares thal could be scongnically utiliged.



Althcugh nining in the €aﬁélinaamountains is known to
have been done since tha early 1800‘%. reéoras of production

are nat avamlabls until 1937, When a small company, The Qatalina

'rCQnsoliéataé Gopper Gempany, was formeds They eonstrueted a

100 4pd miil and mined and milled ore until late- 1938, producing
about 1900 tons of e@ncanﬁwatea‘ They sold out %0 Gon%rez

ﬂinas, Inc¢, ano@hgr small companys, This company operaﬁﬁd

>uﬁti& 1946, aided by a premium price paid by the Covernment,

When this premium was 1ifted their operations ceased as they

. could not operate at & profits

About 3230 tons a£~cxuﬁe'ore was shipped éuring tha:

_period 1937~1951. This was highly selected and essent;ally

' QAide ore found at o near the aurfaae.

The outerop that encircles Marble Pesk wWas neld by

verious owners, often at wa¥ with sach other. Arizons Copper

Mines, Inci, was formed and congolidated the claime un&é%\ane

ownership and started a modest exploration and development

‘programe A drilling program under a 3%ﬁtﬁtﬁi loan was sﬂarte&

iﬂ‘1952"gnd conpleted in 1953; In July 19)4 American Explar&w_
tion and Mining Company abtalne& an ontlon on th@ yrcpsrty and
continued, und@r.n,ﬁfmiﬁ;y a ma&est érilling program, They also
ecadgatea.a m&gne%ometew purvey of the Lowexr contrél ar@a.  This
cém?any dropped their option in 1955-, |

S




In 19%6, Avigona Copper Mines, Inc., as a trial, mined
and shipped about 5% tons of ore with a gross retﬁ&n, after
snelting, of #2;138.91.~ It vas umprofitable and Q?era%ions-'
ceased, \

In 1960 they extended the magnetome%er survey to co%er
a1l %hé ¢l aims. This geophysical work disclosed a feW small
anomalies and in'1961 the company core drilléd four hélés.
totaling 1042;, gsouth and sast of the Haritman adit, Two of
thege drill holes penetrated an ore zone indiesting an a&@a.

abount 300' z 100' and 10 to 30 feet in thickness. This would

be classified as inferred ore and is not included in c&lcula%;iﬁs;
Wo work hos been done since 1961, N
From 1937 to 1946,410,895 tons of concentrates wererprOw
duced; avervaging .015 0%e Holds ‘8.9 O B éilver; and 27.,0%
copper, On the basis of 13 %o i»this represents about 142,000_
tons of waw ore. In addition, %,23% tong of crude ore was
aelectivaly‘miné&iané shipped; averaging «03 o2 galdg B 0%

silver; and 10.4% copper. This date was obtained from %the

Americen Smelting and Refining Conpany, Tucson, Arizona,

GROLOGY

[t

The deposite are all of the "contactemebamorphic® type.
The contact wone that encircles Harble Peak is irreguler with

many embaymenise. In general, the outline is elliptical with



. A

~ the long amis hating &zieng%h of ?5®®‘Eﬁ‘and.4596?'agma$5_¢v»
itz short axip. . The tactite would have & ﬁéﬁa& length inﬁ .

' @xQQSS“Gf'Ba.Qed feets The wi&th'varisa,éi%h the gr@ateét*

thickness in the embayments.

. tho ove Qééuzétin the altered limestone or tactite gone
that aontécté the diorite. -A&@va the %aéﬁiﬁe in limestone
that haé heen alt@ﬁé&‘ﬁe marblé@ ﬁmali‘in%ruaion%ﬁ an sills
and aikeﬁ?'of diorite and diabase a@e’faun&.thrau@hou%,ﬁha"
claing, - o | |

4 ‘Thékc}z?ﬁa‘ lenses, as ubﬁervaﬁ in both f&hé'(‘}%ﬁm&u and
Daily minés;'unaniateiand rolls The éipiof the con%aaﬁfva#iag
f#am nearly flat %o 559, There is svidencs that the ore lenses

are pie shaped down dip. In the G@aam&ﬁ;»mnv#l level, the

 ore shoot is 3§§g£eat in lengthy on the #3 level it has a

length of 218 feety ond on the F4vhkbvel it is 130 in length,

A

This area wae partially drilled under a D.H.E.A. contracte
0f the 11 ké&éa drilled é wore iﬁ ore and this extended %he
Daily nine ore mhcqﬁ'?ﬁﬁ‘, with a width of 57Qi,'ana averasge
thickness of 20%, This amounts to 350,000 tons of indicaled
ore with an aﬁéraﬁe graﬂe‘afﬁgaa oze golds 1;1 aﬁsﬁilvérg and
2;@% corpers

“5a



The lens was mined by*ﬁ@%&a@~ﬁﬂthod,‘ Areas ijiéw adit
level vore fﬁiia& with'wat@r‘an& examinatiaﬁ w&g ﬁa% yaséible;
The Control minesﬁ:xﬁei, wara'ap@x@&éhihg the end line.¢f aﬁ
opposing group snd ceased miniﬁg %o avoid litigation, Presuning
they were in ove at the time they stopped mining, ano%hem‘lasaéﬂ
‘4%Qn54eoul&’be added in the loweyp aaﬁegcry of inferred ore,

The distance bebtween the termination of ﬁhié lens, -
indicated by drilling, and the Leathervoed group is about
750 feets Surface aufewapa do not indicate any owve b@ﬁwéem
the two grouﬁég The reserves for the baily group, theﬂ; ‘

would bes Indicatedsr 330,000 tonss tgﬁferrﬁﬁz - 10,000 %dns,"

Goesman = P.Ds tunnel:

No avéﬁlablﬁ copper ore can be sspigned %o thiﬂ,g%éup,
withougréxylora%iaa and &evéiopmenﬁﬁ It is estimated that
betﬁ@en the Nosl level of tﬁ@'Gaésman and th@'Pybg-&&it there
is a&proximaﬁely éﬁeaytons:pf‘ﬁungstan ore (sheelité)‘thaﬁ
would average »7%H(L4 iba‘)‘ta the %on, This 15 worth $8.75
pér'ze# unit or $6.,12 per ton at New York. Obviously this hes

no v&lué~&£‘this tim@;'

Hartman groupt

No ore can be assigned to this 2r0UD

G




geet intoresiing of the vagious

gronps of cloimuy

there is no cre dn sight that can be pleced
in either Heasured or Indicated owes The ground is exirenely

d enenings oy funnels are soved ané insccesibleo.

inconpeteont

2

o ore can which liop about 1500V

west of the

X 3

Fhis group £a$$ due west and adjoins the Lea
ki

Bl * i » ¥ %
S o ; " PR SR R PO A S
fo ors ean bvo agsizned fo ¥ growy wi
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Total mwemmwewn 350, 000 tons.

EVALUATION

P@g§§§§§Mk$”5 in the svaluantion:

Phere is no pmeas ure& ore but
550, 000 bong _@f ore ig inaiémm@ﬁ. This figure
hag boen asccerted by £he T Ge Eu%@aa of Hinen
who gaxnzvgf%we&, through DeHaBeles in the
gx-lorstion of the Dailv-{oosnan aret.

1s Qwxo Hoger

Sy oo
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gbmg aof oze ﬁ recoverys The recovery by fornep
operators is roorted as 909 SBhipnping yeiuyns

of anmtniwateg iw&iaate 5 13:3 ratio of concentratiocn.
Tha ore then wonld average 2.09 copoery 68 oz gilvers
and «02 ozs gold per ton, -

Production vper day and per vears The fomner

oporators had s 100 ton peor day capscity wuill buid

ware unebld to overnte at full ovapasiity dus o shortage
of watere. Pron verbal accounits, their sverage daily
production through the nill was sboub éﬁ uﬁﬁﬁa Lecording
o the survey of water availability as of 5 {and it
is loos in 1963) 50 tons would be the maw&mam that sould
be nined and nilled and 2lso guppert e mining comnunliiye

- On the basis of 50 tons pey day st 329 days per yesr,:

16,250 tons would be produced annually, for & life
exnoetay Ry of §g§(§§ﬁ o 21 yeavrs.
’(.a:?)@
Uperating costas .
Hining ’:itu¢«»nnenctup*c&«nvq#ahw«moaitt@.}t{}i} oy won
ZDQV§1",’%"?—3%§{;;&.OG E A E R R RS E RN S S NS RN I E R T ] Olg
TE0Y Gpift 9O 240400 - @3&,@@@‘3
{A00Y ralsen © 25.00 = 310,000.,
Hilldng & %&Lliﬂﬁ;ﬁ dispestlassesseeesrnes G5
Fower and. ‘ilat@f‘fta#iibv»wﬂt;#t!%'i‘“@' P A e ‘?Q
{vater includes water lines from the
various sources to a ceniral takeoff)
Supervicing 8nd ASSAYilCesssrossssvssisusn 106
Histollano0liBeesevassrrnrspshorsnsnsietss . 33@
‘ Total 1o 0507850 evecnsrenseeBLO05 por ton

BT aping the sgmelier schodule of Anerican
: sing & mﬁfzyiwﬁ tompany which is the neavest smoltoz.
Au w«aav redturng AL undey 03 @g.ywr ton

Ag = Pay 959 (ninipun deduction of Lmzté brice, 1963,
. ey Tovk, 51.27 oz less 1hg or 51.255 0z

gn o peduct 20 Lbse {1 unit} Slﬂﬁ @3*?5a por pound -

of coppor accounted fer

‘Bese charge 500 ner »an plug 19 cents per don
Tor each unit of wvopper in epcess Qz 255
Paxen othoy than income $azes =~ &@ﬂ‘

e



Value of ore (eontinued)

v
I

Concentratens

1 %on « 27% Cu. = 540 1lbs.
1 ton wmemmuwdipse. 840 0z
1 ton mwesswfile = 02 0%

Coppers 27%«1% « 26% or 540 1bs,
" %046 A, ?64¢ o B L2684 per 1bp(Prlﬂ@)an51963)
. SA0# & $e2684 momemmim oo §1 44 94
gil¥ert 8.9 02s B $14255mmmmmmmmm e 10467
Goldi No paymant o e ks i iy v s s (0 QO
’ ‘ $155,61
Less Bage charge wwmmmmmomawmmemns 165,30
- $140,51
1688 DANLAEE mowm o s mwiom v v on ot wiwi e it 580
' . $1j4051~
Legs taxes = 10% memwmammemmosmen 1% 45
' ’ $121.06
*Lese royalty to U.8.(DMEA loan) uwwwmgg
FHet value vesesevae §115 o O

%#Retires after October, 1966,

Talue of ore at minet '
$115.,01 ~ $8.84 per ton.
13

UEM&RY OF ANTICIPATED RESULTS

le Ore Togerves e 5;6,0@0 tons.
2. Mons handled jper year m—e—=w 16,250 {tons.

3. Anticilpated life -~ 350,000 « 21 years.

" o 16,250

beferyed period to QOVClOD ovre, consbruct milJ,
and rehabilitoteo CAND wwmmws 1 year.,

5, Condensed profit and logs b%atemant;
' 325 aayﬁ/yeaf @ 4 tons cﬂnc@nurates/day'% 1300 tong/year.
1300 tons @ 115,01 wwwwwmmmmmmonwws$3149,51%,00
0perating coghmemmm e e 81 073 y 51 2 4 00
_ Lose 10 00eratotemmmmad 13, 799 Q0

0w



PRESENT VALUE

The yrpperty eaﬁno% be mined at a profit. Therefore,
the value given is based on $l0.00 per acre for idle or
unwarkablé;mining pro?eftieﬂ.

Valué»aa Bining s70pertY sevessvviv s 88,85800

~Haximum-valueuof housing'...,41.,..,L,&;, 5,000.00
In need of repair)

Eq&ipm@ﬁﬁ iglgﬂi(ilii:io;l‘lgitﬁttbilQhﬂﬂ ‘QG&OO
(No equipment an‘yroﬁerty)

VALUE OF PROPERTY A REAL BSTATH

Some of the claims have a value as homesites, These
are the more aecéasible elaims and have wooded areas, The
list Woul@‘includé the Wilson, Garnet, Valley; Centennial,
Glant, Blizzard, CGens R.E;Lee, Apache Centraly Copper Princess,
fopper Peak, Golden Peak #2, York, Bagle, Grand Central,
Roosevelt, Way Upy and ﬁemés%aka« These clains total
’284.582 2CTES, &%é%iQQ.OO pe% acre ér'$28,4§8@00,

¢

oA

SUMMARY OF TOTAL BVALEASION |
Miﬁi@g prOporty ipgod;9:!;-:¢;§o$8;853;0@
HQ&Siﬁg N I A A AP A I N R S R N 5,690@00
Re&l Batate imra!an.ie&oigl!noqggiégaogg

TOTAL 349,311¢001

~10= : EK




REPORT
on
AINING PROPERTLES in the HARBLE PEAK AHiA
 SANTA GATALINA MTS

OLD HAT MINING DISTRICT
PIMA COUNTY, ARIZ.

Prepared and submitted

by

Travis P, lLane
Consulting Kining Engineer
Phoenix, Ariz,

Nov, 14’ 1950




EROPERTY & LOCATIUN

The mineral area of tlie marble reak sectlion of the

Santa Catalina mountains has precticslly all been consolidated

v

under one holdinge. The claims and status of their ownerships sre

noted as follows 3§ See clalm nap.

¥
ALY

The Geesman and Leatherwood grouprs (FeS. Nicholaes)

comprise 15 patented and 4 unpatented clalms anc sre elé on pur-

chase contract agreement from the Control kines Co,

1
he Daily Group comprising 1l patented cla:ms 1s held

on purchase contract agreement from the Dally kines Co,
A ' .
IThe Hartman-liomestake group comprisc<s 6 patented

clajims and is held on purchase contract agreenent f{rom the owner.
. v )

‘‘he John we Dai%y and Ce.de liellerstedt group come

prising 16 unpatented claims is held on purchase contract.aureewent
from the owners,

Lhe Stratt;n proup comprises 14 patented claims and is
owned in fee. -

| 10 claims on the north and east border of the abhove

block of claims are held by location and tihe performance of annual
labor.

The purchase contracts sre all term agrecments with
fixed payments due at intervals; and none of the contrects re-

quires royalty payments on production nor specifies production




A | -2- - 3
quotas or work performancé. | |

The abOVe holdings form a block of clalms which 1s .
solid except for one patented claim, the "0versight" 1n the»
northern part of the block, and steps are being taken toward the
acquisition of this claim,

The property is located on the northeast slope of the

Santa Catalina mountains in the\old Hat mining district in Pima

County, 4rizona., The mines can be reéched over the old Mt, Lemmon_

road which passes along the east and sbuth border of the propertye.
The dlstance‘by road from Tucson vla Oracle 1is 6§7mile§ of which
37 miles is paved highway to Oracle énd'the~rem§1nder is good
hard surfaced mountain roed which becomes quite steepfand‘ﬁinding'
as i; rises toward the mine. Tucson may also be reached from the
;mine by continuing for some 7 miles over very rough steep roed to
~ the recreation.area on the cres£ of the mountain and fhence by
paved highway down the south slope of the mountain -a total
distance of 48 miles from the mine, The outlet for ore and con=
centrates in the past‘hag been the 4.8.& R, smelter at Havden, .
Arizona, which is 54 milbs distent northerlv from the mine. ’

‘ . Klevation at the mine canmp on the eastern lower edge
of the property is 5700 ft and the elevation of Harble Peak, the
highest point, is 7600 ft4 |

HISTORY & FLUDUCTION

kining in the district dates back to shortly after the

turn of the century, The copuer stained croppings in a}broad

contact zone enqircling the iiarble FPeak near its base attricted z :

the first prospecting in the areas and some cleogely sorted high



.
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gradé oxidizéd copper ore/qariying moderate amounts of géld and
silver was shipped in early days from a number of ehallo§~workings.
Until recent years poor transportation facilities and long hauls’
to market outlets was a deterregt to development and mining in
the area,
In 1910 the Phelps-Dodge Corp. entered the district
and during the next three years activel& developed the Geesman
and Leatherwood groups of claims, performing some 6000 ft of work
principally on the Geesman claims, This development opened severel
ore bodies aversging 3 to §£ cépper but no production was made since
ﬁhe ore was too low grade for.profitable'exploitabion at that time.
'I'he‘ Corporation 1is ,saiq tc have planned a broad exploratory progrem
which was abandoned because of e title dispute and an edverse
deéiéldn regarding the ownerahip of some ground which was considered
essential to the pfoject. Latér other disputes among numerous
: property claiments in the aresa have throughout the vears done much
to discourage exploration of the generally recognigzed attractive
‘ore showing of the afea; and such operations as were undertsken at
intervals in the past were hampered by theée diségreements.
Eollowing cessation of work by the Phelps-ngge Corr.
-work in the ares was only of an interﬁittent deaultory churscter
until 1937 when the CatalinaiConsolidatedsCo. acquired the Gegsman
group of claims and the adjoining Daily group and opersted o 10C ton
 flotation plant for about & yesr and then relinquished the propertye.
In iate 1939 the Control iitnes inc. bought the millland leased the
Daily property, and in 1940 also‘acauired the Geesman and leather-

wood mines on bond and leasc from the ihelps-Dodge Co,
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The Controls kines Inc. produced at a rate of 1500
tq%ZOmO tons per month until 1li43 and compléted purchase of the
inelps<-bodge holdings with profits from the operstion. In 1047
the property agzain changed hands becoming the Control liines Co;.
-and this Co. produced at approximately the same rate a8 the pre-
decessor Co., until the middle of 1946, At that time thp'Gov't
premium plan was dliscontinued and the operations were terminated.
Factors, other then a decline in the price received for cOpﬁer,
which contributed to the inability to continue profitable
operations were the low capacity of the mill, the inadequacy of the
mine piant ard the backward state Of the mine development,
| During the period of premium pavments a lesser shipped
to custom mills a substantial quanti?y of comnplex lead-zinc;couper-
éilver ore from Lhe Hartman-Homestake group.
vince 1946 some small shipments have been msde from
the uartm;h-ﬂomestake property; and a leaser, who 1s presentlv

~active on the Leatherwood property, has shipped an occasionsl car

of closely sorted oxidized ore {rom scuttered surfoce workings.

Complete fiiures are not availeble regerding production
from tue properties, necorded procuction from thie Geesman erd
Laily properties d@ring the period 1937-42 was some 3,000 tons of
ore aversging: a little over 3x conuer and about $1.50 gold and
silver; and production from these propertics since 1942 principally
from the Geesman mine has been esﬁimated at between 30,00( and
40,000 tons of ore of spproximately the sare grade. According to
these estimates the total production from the two proverties there-

fore has been awewt upwards of 120,000 tons., some discreptancy
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in this total is indicated by the size of the tailings pile
measurement of which shows that a total of 160,000 tons or more
has been milled.

No records are aveilable regarding production earlier
than the start of milling operatlons in 1937. This garlj pro-
duction would of necessity have‘béen high grade dre/derived from
surféce workings, and over the years the tonnage shipped appears

to have been rather substantial.

GLOLOGY " & MINBRALIZATION

The ore deposits of the area oceur in a'contact-
metamorphic zone which encircles Marble Peak in sn oval having
e long axis length of abogt 7500 £t in an E-W direction and a
short axis length of about 4500 ft in a NeS8 direction, with eir-
cumference 6f gbout 4 miles. The underlying rock is dibrite and
this 1is overlain by limestone with some minor interbedding of querta-
ite and shale. In many places dikes and sills, snd prongs or
tongues of the underlying basic rock have intruded the sedimentaries
and there 1s marked evidence throughout the area of intensive con-
tact metamorphism, This mstamorphism has resulted in the alter-
| &tion‘of much of the limes:one to marble, and to karnatized and»“
epitotized areas in the linestone. liost of the ore of the region
occurs in these latter aress, generally near the top of the under-
lying diorite. In some plsces, however, notably on the Leatherwood
claims the contact alteration gzone is several hundred fb wide and
contains numerous mineralized'garnetlzed lime beds at considerable
distances above the diorite.

The contact everywhere dips into the mountain suggest-
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ing that the liarble Peak limestone reats in a seucerelike de-
presslon in the diorite. The course of the contact is irregular
on the hillsldes and its dip into the hill is extremely varieble,
ranging from nearly flat to angles of 60 deg. and 70 deg., with
undulations and rolls on dip a common charabteristie‘in the
underground workings. The ore gones appear to be assoclated
with groupings of fractures which strike radially toward the
center of liarble mountain,

The surficial zone of leaching and oxidigation is
shallow and the transition to primary sulpi*ide mineralization is
very siharpe. The principal oxide copper minerals are malachite, and
chrysocolla in lesser amount, and some copper sulphate (chal-
canthite), and these minerala are accompanied by 8 sparse amount
of iron oxides. <The sulphide minerals are chiefly chalcopyrite,
bornite and pyrite. Some secondary copper (chalcocite) is
occaslonally present in small amounts, and in Qome parts of the
workings magnetite is present in heavy masées agssocisted with the
copjer sulphides. Lead and zinc has been encountered in places
but the occurences have not been in commercial quantity except  in
the workings of thé Hartmsn-liomestake mine. where some production
of these metals along'with covper und silver was made during the
period of hiéh metsl prices during and immediately after the war,
& minor amount of sheelite is nearly always present 1h‘the veins,
with grester concentrations in pockets and in fracture seems. To
date the tungsten has not been recovered in milling of the ore and
investigation of the possibility for recovering it as a by;product
is indicated,



' DESCRIPTION OF WORKINGS
o The workings mre generally accessible except in

thoaevportions of the Geesman and Deily mines which are filled
with water - up to the main tunnel level in each instance.,
Following 1s a description of the more important workings. See
maps. | ‘

The Geosman ﬁing has made the greatest producbion
among the several mines of the area, and it has bheen the most
pxtensively developed and appears to offer an excellent chance for
,/dovelbpment of extensions of 1its ore bodies. The claims of this
group-cover about 3500 ft of length of the limestone-diorite con-
tiot ard there are many'nttrdotive surface showings of ore other
than that of the main bodye |

The mine is opened by a shaft, inclined at an ave#age
angle of about 40 deg, to a depth of approximately 280 ft with
levels at 100 ft, 200 and 260 ft. A crosscut tunnel connects wiﬁh
the shaft st the 100 ft level, The shaft 1s sunk in about the
center of the ore body and ore has been mined under a hard limestone
vhanglng waii for a horizontal length of 150 to 200 ft and a thick-
ness of 10 to 40 ft, The central portion of the ore body has been
| pined continuously from the collar of the shaft to the floor of
the 280 £t level and the empty Qﬁﬁpe opening here exists as a deep
cavern from top to bottom of the mine with many large irregular
stOpod chambers on each side.

The mine 1s credited with a production of about
‘100,000 tons of ore averaging around 3¢ % copper with §1 to §2
value injgold‘and silver. lkiining was in progress in the lower |
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part of the mine at the time of shutting down in 1946, liost

- of the developed ore of the above grade appears to have been

mined out but tne ore shoot is revorted to have heen continuing
into the floor of the 250 ft level with dimensions and values
about the same as above that level,

[ 1]

The Dally liine adjoinsvthe south bhoundary of the

Ge;sman property and its main‘workings are some 1200 ft distant
from the main workings of the Geesman, The claiﬁs cover some v
2500 ft of length of the limestone-diorite contact;

he mine is opened by a tunne1 39ﬁ'ft long which
develops a flet dipning very irregular ore bodye. Tre mineis
credited with a‘production of between 20,000 and 30,000 tons of
ore having s gfade of slightly uﬁder 3% copper and about $1.50
gold and silver. The ore body dips into the Coppef Frince claim
of the Geesmar: group snd was being developed and mined dbelow |
tunnel level into that ground when the threat of litigation csasused
suspensgsion of the workes

» .
‘the Leatherwcod iine adjoins the Dgily mine on its

south boundary and the claims cover 3500 ft 6f length along the
contacts The zone of contact alteration here is several hundred

feet wide and numerous steep dipping coprer hearing veins have
developed in frectures in the limestone. bhany of -these veins have
been mined énd the steep hill slove is dotted with pits a~d cuts

and short tunnels. The work has bhr-en done principally by leasers

who mined trne oxldized ores of the groppings tco shallow depths and -
shipred a high grade closely sorted product, The rate of pro-
duction has been small but the work has been carried on intermittente
ly for mwany years and the slze and number of the openings indicates

tn:t 8 substantisl total production has beer. made.
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IThe wtratton ikine adjoins the Leatherwood on the

southwest and its claims cover some 4OQO ft along t-» contact.

The property is lbcated in hign rough country and until recentlv
was sccessible only by tmil. F¥or this resson it receiv-d less
attent;on in the past than the more favorahly situoeted nronor*ﬁeé
in the area. The principal develovment is an &0 ft shaft inclined
at ?0'693. fhe shaft is sunk ir a zarnetized limestone hed and
shows sulphide coppeyr ore from 3 to 4 £t wide throurhout most of
its depthe OUther workings cc:sist of severals short tunnels and

a number of surface cuts, all showing oxide gopper mineralization,.
‘Seversal hundred tohs of ore 33 rep.rted to have been shipped from
this propertye -

12
The hdartran-lomestake l1s located in the northwest

uLper pért of the karble reak area. Lilevetion at the mine is

6600 £t VA steep road constructed several vears ago conrects the
mine with the cemp on the Daily property some 3 miles distant, The
claims cover some 5200 ft of length along Lhe contact, The
mineralizat on in t~is property differs from that obtaining in the
contact zone developmehts in the other nroperties in thet zince

énd lesd occur in cemmercial amounts here, alqnq‘w*th copper and
silver,

“Yhe workin;:s consist of some 2500 ft of tunnels,
crosscuts, wihzes and raises, ard several small stopes. The
contact zone of alteration is ébme-so to 40 ft wide ard shows
mineralization tnroughout with however a higher concentration in
a band 6 to 8 ft wide »geinst the limestore hanging wall, The

workings disclose a continuous of omne length of over 200 ft with



- 10 -
wicth of irow 2 to 10 ft, and sugfﬁce showings indicste a prchahle
additional length of ore ot severél hundred ft, A total of
auproxXimately 550 tons of selectivelr mined ore was shipped to the ‘
ragle-:r icher custom mill et Bashaurita, irizona, several vears ago,
npproximate metal contert of the cre shipped was as follows
02 02 AU 3,75 02 AE 247550 Cu  3.75% Pb 8,0% 4n

work was sus-ended following sharp declines in metal nrices,

Uiy

Tne existence ¢ low gresde copuer minerslization over

\ .
larie areas 1n the yld Hat mining district has been known for many
vears but under esnrly dav conditions as regsrds Lrangnortation,
power and trestment processes tlere was 1ittle incentive to explore
any but ﬁodera;oly high grade ore showlings, 'During recent -renrs
however bthe advent of good roads and a-to transport and the deve lop=-
mént cf mocer:n minin: technies and mining a2:¢ milling mechanisms
and proceases has stimulated tne investigation of many areas'fbr
their possibilities for develonir: large low grade co-per oré hodies,
As a result seversl sguressive exrpleration projects have be@ﬁ uhdér—
N

taken at variocus plsces 1In the district. Une such undertaking,
which resulted in the development cf the great Sen kanuel deposit,
1s a striking exuample of the success wihiich miiht. be achieved 1ﬁv
this direction, ué@inninb with exploration by diamond drilliﬁg'
heneath a :ediocre suriace sho&ing of copper stainéd materisl the
sen wanuel devosit has now been nroved to be the third largest copver
ore bodv in the United sStates.

o seriocus deV&lopment has been undertaken in thre nréa

vevond the limited amount of work done ¢n the Geesman proverty by
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the Phelps-Dodge Co. many years ago, The work by this cohpany as
‘well as by others was confined to following pay ore;on the surface

and underground and very little advénce was made in non-pay

material, and no thought was given toward the development of ofé,ot ”

the low grade which todav could be profitably handled. |

The mining and milling operations during the period
1939-1946 cen clearly not|bg congsidered g fair test of‘the PO=
tentiélities of the area., The small scale of'the'obeiafion”(ﬁoy
to 70 tons dally milling capacity) and thé_inadequacy?of the.mine

equipment and of the mine'developmént precludéd the attainment df

low costs and reqpired xhat only materisl havinb a grade of 3% copper

or more could be mined. ln the effort to maintain production of
ore above thlis economic cute-off grade (3% Cu ) the ore bodies were‘
selectively mined in irregular stopes and a‘great‘deal of material

of somewhat‘lower grade was left in~the-wglls‘and in pillars.

Blocked Ure While the ore.potentiﬁl of the prOpérties‘
is undoubtedly high and =a 1arge amoﬁnt of ore seemsvcertainly
1ndicated‘1n the present workings and their extensions thevirreg~'
ular nature of the ore deposition and the 11m1ted amou;t of develop-
ment beyond presently dtoped areas does not make possible the
measurement of reserves of ore which would fall into the classif—
icetion of “Measurfd“or“Blocked“Ore‘. ' : o o ’

¥ )
Indicated Ore The ore body in the Geesman Mine haa i

él
been mined continuously, except for a thin 1each crust at the sur-~

face, to a depth of 250 ft on ‘1ts dip and at the time of'suspension~

of work the ore body was continuing in the floor of the 10West

or 250 ft level with n0‘apparenﬁ'diminution 1n size andvmetal'

[
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content. The grédé'of ore milled averaged approximately S%% Cu
and~$1.50 gold-silver. A large amount of materinl which was of
submarginal grade during the former operations was left in the ends
and in the foot wall of the stopes and in pillsrs, With a daily
production rate of several hundfed tons as proposed Instead of the
former rate of about 60 tons per day and with mine develovment
efficiently laid out msterial ranging iﬁ srade down to ahout 1,5 Cu
could be profitably mined -~ at the present copper price of 24% ¢
per 1b ; and a quite substantial tonnage of this formerly marginanl
matérial seems certainly assured here. 50% of the tonnage already
mined would seem to be a corlservative estimste of the additional
ore availsble - or about 50,000 tons., Judging from the irreg:¥srity
of the stbpe openings it sppears probable that bfeaking into
presently low grade faces will in places open i1-:to ore equivalent
in grade to that which has beeh mined, and the gradelof ﬁhis addi-
tional ore ought not as a whole to fall far velow the grade mined
to date. | |
In the present absence of contrary geological and
structural evidence the Geesmsn ore hody cgn he expected to ex-
" tend in depth fcr‘a considerable distance bevond the shallow depth
alréady attaineds 4&n exte:sion of ore_for 250 feet below ﬁhe
>250 ft level would‘be a reasonable expectatior, and develorment to
this lower. depth ought to provide ow in an amount spvroximately
equel to that above the 250 ft level, or 150,000 tors. Totsl in-
| dicated ore in the Geesman miné\isvestimated therefore at

B 200,000 tons having a grade of sovroximately 3% Cu and 1,50 gold-

silvere.
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in the Daily‘hine workings the ore outlook 1is aﬁmilar
to that obtaining in the Geesman mine l.e. @& lower'economic cut-
off grade will permit extending many stope faces heyond theiﬁ
former economic 1imits; Alsc, ore was continuiﬁg in depth when
worked was stopped because the workings were ehcroaching upon
Geesman ground; and with resumption of work dntaxtension of ore
in depth for a distance aﬁ least equal to that already attained
is @ reasonable expectation, Indiceted ore therefore is upwards
of :B0,000 tons having a grade gpproaching that aireadyrmined or
approximately 2.7% Cu. : '

- Ore lis also indicated in the‘Leatherwéod end Stratton
properties but the state of their development does not make
possible any tonnage estimates, The ore possibilities however are
discussed as follows : | | .

The rather extensive workingsrof the Leathérwood mine
are confined almost entirely to the surficial oxidized zone. In’
view of the extensive mineralization and the substantial oxide ové
production which has been made, and judging from the results from
development in neighboring propertiles beneath similar oxidiged
showings the possibilities for developing ore in the deeper aulphidé
zone appear to‘be quite attractive,

The Stratton gﬁogertx carries a strongly mineralized
cropuling of the.contact zone hut as previocusly noted in this repért
development has been li@ited because of the relative inaccessibility

of the propertye. sSuch work as has been done seems to promise good

develorment possibilities, \

The orelin the Hartman mine occurs in fractures and
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}as replacements of beds, and the ore depoéitioﬁ is extremely o
irregular, Despite this irregularity a continuous shoot of ore
1§ opened for a length of over 250 ft on the upper main leveli
with avérage metal content of several per cent each of coppgr and
lead, and several ounces of silver per ton, and 6 to 8 ¥ zinc. '
Surface showings above here warrant the assamption that the ore
‘carries through to the surface -~ an average distance of some 100 ft.
Sulphides appear ot derths of several feet below the oxidized
cropping in this area and there 1is thua indicated here 3 block of
sulphide milling ore amounting to between 10,000 and 15,000 tons.
The. ore 1is continuing in the east face of the drift énd oxidized
ﬁineralizationkon the surface above and beyond here 1nd;d$tes a
considerably grester 1engﬁh'of;ore than is now_exposed‘on‘théAlevel.
hssays on a level 60 ft below this level are rather indifferent due
possibly tc the workings having'missed the Main ore bgcause of its
irregularity and the folds and variaﬁle dips of the formation. More
exploratory work is needed here., 7The ore shobt is fairly large
and the chance for its continuing in depth appears to be goods
#11ling of the Hartman ore will require differential
separation and it is the intention to defer work in this mine until |
sometime in the future, subordinéting it for the present to ﬁhe |

muclhi larsger copper producing potentlal of the other properties,

Inferred Ore The Geesman and Dally ore bodles appear
to be relasted and copper oxide mineralization is almost continuous
in the leached cropping'of the contact zone between the two mines.
A large number of shallow prosuvect rits were made along the cropping
in the search for high grasde ore many yvears ago and the mineral—

ization in many of these openings is equally as attractive as that
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which exists in the thin oxidized crust which overlies the
Geesman and Dgi]y ore bodies. 1t may be inferred from this that
‘development at depth will find ore extending practically con-
tinﬁouslyvbetwéen the two mines and for some distance hevond each
mine. Theflenéth of the more intersive leaching znd mineralization
in the croépings is.abott 2000 ft. 1f an ore w;dth enugl to that
shown in the Ueesman and baily workings‘(avq approx. 20 ft3 and
a depth of ore such as shown in the Geesman mine ( 250ft ) 1is
assumned the tonnage in the block would be 800,000 tons - at 123
cu, ft. per ton, Subtracting from this the,tonnage already ex-
tracﬁed and tﬁe estimated indicated ore above the 250 ft horizon
the tonnage in the block is approximately 650,000 tons,

‘ A 2500 fﬁ length of intensively oxidized and mineralized
crobpings of tne content zone 1s present on the Leathlerwood and
Stratton propefties. The ore pcsgibilities}in deep developmént

appear'to be comparablé to those offered in the area of,the'Geesman

Daily mines. Applylng the same width and depth factors used in
conside;ing the GeesmanaDaily-block the tonnagé here 1s l,OOO,COQ o
tons, The totsl in the Qwo blocks is therefore ahout 1,650,000‘tons.
7 an/allowance of 50j% for portions of the above hlocks
which might bé}bgrren or too low grade for economic mining would
leave somewhat over BO0,000 tons as an estimate of the ore available.‘

Copper content 1s estimated at about 3% copper.

Summarizing, the estimated ore available is as follows :

Indicated Ure 200,000 tons 3% Cu
Inferred " 800,000 " 3% "
| Total 1,000,000 " 3% Cu

The above estimate covers only a small portion of the
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contact zone which encircles the mouhtain and the projection of
Qre\toward the center of the mountain is relstively slight;
" Actually the propping of the contactlZOne almost evervywhere pfe-
sents a leach@d aprearance with much oxidized mineralization which
suggésts thaf much of it will be fournd tc he underlain hy ore, |
The‘sulphide}copper mineralization in the arem is primery ard has
extended to the depths alr%ady ovened ﬁithaut zonnal falling off
of metel cdntént.‘ ¥From theée considerations ‘the ore potentiality
of the properbies 1s verv probably many times fhe tonnage shown in

the abova estimate.

ﬁlﬁlNG
\ The mein ore bodies occur in garnetized beds bnnenth
an inVQriablj firm hanﬁing wall, minina in the pest was br shrin
and open stope methods. ,The firmness of ine hawgiﬁg wall and of
the ore makes it possible to work'safﬁlv in high open chsm%ers,
and the size of the ore fsces makes for a low pore breaking cost.
‘rhe steep hillsldes afford good tunnel si*ﬂs and deVplonment hy
tunnel to a depth of some 500 or 600 ft will obviate hoisting ard
pufipinge i?hese factors all fﬁVuP low cost mining, and on a
'moderateljgaarge scele of production thg miniﬁ@ cosﬁ would-urobnbly'
‘not exceed §2.00 per ton.

| : There is no mining equlpment on the pronertv at the
present time. The importent items of equipment required are :
air ecmpressors, rock drills, chking machines, slushers and a

locomotive, and curs, rail esnd pipe,

BILLING

The ore 1s a simple sulphide ore and bhulk conventional
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flotntion trestment is entirely adequate for éatisfactory recovéry.
Hecoveries in past fmilling operations are reported to have |
averaged over 90% with concentrates averaging over 26% Cu.}
Confirmetion of the goud reGOVQr§ 1s_shown.1n a recent mill test

on e random sample of pillar and low grade stope faces with

rosults ss follows 3

0z Au | Gz Ag @ Cu : 4 ﬁ"('
Concentrates 015  Red 24,51
Heads Tre 1.0 . 280
Tails Tr,e « 10 2%

Copper Recovery 89.077
Silver " 90.0 7

Furfh@r confirmation 1s’éeen_1n'the assays Obtained'fromxs?stehatic‘
. sampling of the large tailings‘pile.'_Thése show a metai*conteﬁt
of +26% Cu and .13 oz Ag remaining after_milling‘materigl avéfdging‘.
between 3 and 34% Cu. Incidentaliv‘?he~ tallings pilé:shows a

§ .0350/0

}tungstic acid content (w03f‘oi e Thiq WOz content 18 small

but was contributed by onlv e small prOportion of the ore milled,
and 1ts presence even in this small amount in, the tailings suggestd
that some econoriic benefit might be’derived from special treatment
of ore from those sectﬂpns;of t e mine whlchAcontﬁin tungsten.
The proposed miliing,rate 1s 300 tons per day and&

Judging from records in other mills of this size and treating

| similar ore costs ought not to exceed $1l,75
The more imporﬁant items of milling equipment required

for the prospective flow sheet arev: Primary Crusher.‘V1brat1ng
Screen, Secondéry Gruéher, Fine Ore Feeder, Frimary Ball 111,
Classifler, Regrénd Ball #ill, Regrind Glassifier, Concentratex
Thickener, Concentrate Fillter, iiiscellaneocus Conﬁevoré; Fumps,
heagent Feeders, fipinb, wirlng etc., and Housinﬁ. luch of

4

this ebove eculpment is svallable at nsed urices from a mill 5n
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another part of the state shich is being dismantled after a
short pericd of operation. Some other used equipment and some
new equipment would bq required. It is estimated that the cost
of building a mill (oq approximately 300 ﬁgns pér day capacity})
will be appﬁokimately{%Qﬁ0.000; "This figﬁre does not include the
coat of a power planténor of a water‘supﬁly-syetem discussed

below,

POWER | -

Power requirementa wouﬂd be 500 - 600 HP for the
prospeotive plant, bleccric Power Ss not. available at the
property and the nearest transmission line connection would re-’
quire the building of én.e;ténsiqn_for'a distépce of some 6 to
7 miles, and the rate aﬁailable would not gompare‘feVorabl& with

costs obtainable in a Dieéelmﬂlectric glgnt on'the property. A4
number of Diesel—Generaté?’units, used ﬁﬁt in exceilgnt condition,
are availsble in the region., 1t is estimated that the required
Fower Plant could be built foryﬁso.OOO with housing etc.

WATER

water was obtained from the mines in sufficient
volume to supply the past milling operatims with generally some
excess. Deeper development 1s certein to bring in more water and
with efficient water reclemation from the tailings enough water
seéms assured for the prospective plaht. Coat for water lines,’

storage etc is estimated at §10,000,

LABOR

The property 1is not far removed from population
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:centers and iﬁ %he past the labor supply was plentiful. The
mining method to be pructiced will not require a large labor,
»'forcé; A_faVOrable-factor in the labor situmstion is the large
:prpulationAof tiexican laborers residing 1in thia nart of the state,.
Ain‘the gvent cf a future tighfenlng of the manpowéf situation
the property ought to fare somewhat better thsn most mines of the
. country.
vhe posgibility of bresaking ore in broed faeces and
‘,_1n;bencheg~will result in g high duty per machine shift, and
méchanized losding and motor haulazage dirmct to the mill cen be
accomplished with but few men. 1t is belleved that an under-
ground force of about 30 men oughl to nrovide 300 tons of ore per
dav and csrry on an appropiate amount of develdpmenﬁ.} k111
operat.ons including‘teilings'disposal ought not to renuire more
 than ié men e »The power plant wbul@ reqitire 2 men, The manpover
ﬁ needé for clerical, trucking of concentrates and general surface
labor, and supcrvising personnel ought not to exceed 8 men.
. Altogetﬁer'bhe total force required is not expected to exceed

55 men,

CANP
The caﬁp housing, which was adequate for former small
scale operations, consists of a stone offlce building'and two
 frame cottages, all in good repair, and several other serviceshle
cottages needing some repair, and a small sheet 1iron warehouse
building. Several cottaeges cn an adjoining property ere avallsble
on a rental basis and some accomodations are available elsewhere

in the immediate vieinlty. Water is piped to the various owellings

from springs on the propertye Additional housing will be required
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when the property is placed upon a full scale producing basis.
The principsl ltems of such housihg are $ an‘officé, laboratory,
assay and a number of cotiages principally fér supervising
personel. 1t is estimated that §25,000 will suffice for this
additional Housing and thet $10,000 will be required for other

carp improvement - roads, water lines, lighting ete,

VALUES end INDICAPED PHOFIT

| Smelter settlements covering the past milling opereticns
show an average coneentrate grade of'ze,e%vcopper‘ahd 8.2 og

silver, The American S@elting and Refining Co, offers a smelter
schedule at its El Paso plan£ for these cbncentrates with outcome

as follows 3 (on Copper Cathode Quotation 24.,075¢ per pound f.O.be
‘ New York City)

Payments: Silver 7.7 oz @ L,885 @ 6481

HEX v
Copper 517 1lb. @ 210756 108,75
| ¢ 115,56
Deductions; Base charge 600
Bullion frt. tax 2 17
| 6417
PeUeBe Smelter . 109,39
Less Freight Tucson-kEl Paso
~ incl. tax, switch, 9% H20 7916
Net per ton f.o0.bs Tucson § 102,23

The cost for trucking concentrates to Tucson is estimated at
 §4400 oer ton. ket value of the concentrates at the mine theré-
fore 18 {98.23., The anticipated grade of ore is 3 capper and
ore of this grade will have®net velue of 88,23 & 9,8 or $10 per ’

tone
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Indicated profit then works out shout as follows @

Value of ore % 104,00
Less: iiining : G 2,00
Development 50
Wllling 1.75
Overhead 75 5,00
Profit per ton & . 5,00
" " day (70D tons) 1,800,00
" " year (300 days) 450,000 ,00

CUST OF PROSECT

The cost to put the project on s preducing basis.

is estimated as follows

Preliminary Drilling - 3,000 ft & $4.50 (contract) = & 1%,500
Crosscut tunnel and drifts - 2500 ft @ $20 per ft - 80,000
diilne Lguipment B 40,000
kill Equipment and Installetion 250,000
Power 2lant o 50,000
Housing ‘ . 25,000
Camp Improvement = roads etc : . 10,000
viater Lines and storage ete 10,000
Operating Capital 51,000

TOTAL $ 600,000

CONCLUS 10NS

The properties under conslideration offer an unusual
promise for developing a large tunnage of copper ore of moderate
grade, and the nature of the deposils ancé the ease of treatment of
the ore favor low operating costs, .
| Development of the indicated and inferred ore estimsted
in this report Qromises to provide a tonnage sufficient to supply
a mill of several hundred tons dally capacity with ore for a period'
of over 10 years. The estlimstes are hased ubon the workings
and surface showings in only a small part of the'property with

only short extensions in depth toward the center of the mountain.

/
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The 9urface miheralization of the contact zone”throughout
practicslly its entire‘encirclement of Maible Peak suggcsts the
probability that further development both on the surface end in
depth will prove up d.quantity*of ore many times that of the

pfesent estimates. : )

.

~ Travis F. Lane '
Consulting kining Engineer

November 14, 1950 |
Fhoenix, Ariz.
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Some copper deposits in the Old Hat mining district,

Pima County, Arizona,

Irxtroduction

From August 20, 1942, to January 20, 1943, a field party of the Geelo-
gleal Survey, United States Department of the interior, studied a part of the
0ld Hat mining district, in the Santa Catalina Mountains, Arisona, The area
mapped (fig,l) is sbout 25 miles north-northeast of Tucson, in T, 11 S,, R 16
Eo, Gila and Sal} River meridian, in the northeast corner of Pime County, It
may be reached by way of Oracle, Arizona, by 35 miles of oiled road and 25
miles of graded dirt read, The topography of the area is rugged, with al-
titudes ranging from abeut 500 to 7700 feet, and it is largely ocacupied by
2 single hill whose summit lies a little east of Oracle Ridge,

The prinecipal object of the work was to find additional reserves of cepper
though an cutlylng scheelite prospect at the south end of the area also was
examined, The work was done chiefly by Nels P, Petersen and S, C, Creasey,
with the assistance for short periods of J, B, Hadley and H, H, Sullweld, Jr,
The United States Buresu of Mines furnished a survey that facilitated mapping
the Geesmen mine, and Eldred Wilsen of the Ariszona Bureau of Mines furnished
a partially completed gsologic map of the Daily mine that was helpful,
Individual property owners assisted in many ways that cannot be adequately
acknowledged.,

History and production

There is no record of production previcus te August, 1937, when the
Catalina Consolidated Copper Company leased the Camp Apache group ef claims
end the adjoining property of the Daily Arizona Consolidated Ceppsr Company,
The Catalina Consolidated built a 90-ton flotation concentrating mill on the
property ef the Deily Arisona Consoelidated Copper Cempany and mined and
treated ore from both the Geesman and Daily properties, From August 15, 1937
until the clese of their operations in May, 1938, this company treated approx-
imately 18,000 tons of ore averaging 2,78 sopper,

In Qotober, 1939, the Contrel Mines, Inc, bought the Consolidated mill and
leased the Daily Arizona preperty, They acquired the Geesman property in the
spring of 1940 from the Phelps Dodge Corporation, In 1940, the Control Mines
Ine, mined and milled from the Geesman and Daily properties 24,000 tons of ore
which yielded about 1,394,000 pounds of copper, The table (fig.2) gives
the predustien figures far the Control Mines, Inc, for the year 194l and
through September of 1942,

The Ceesman mine is ths only active mine in the distriet at the present
time, It is operating with & personnel of from 30 to 4O men which includes
the mill operators, The Daily mine, cwned by the Daily Mines Company, was
active in 1939 and 1940 while under lease to the Control Mines, Inc, The



owners have recently stated their intention to reopen the mine in the nsar
future,

Geology

The mines and prospscts in the area all lie near the border of a mass of
marble that is about a mile and a quarter in lsngth from east to west and
about three-quarters of a mile wide, It is mostly from this rock that the
hill just mentioned is carved, though the summit consists of a small overlying
mass of quartzite, On the west, northwest, and southwest the marble is in
contact, partly faulted, with an underlying series of metamorphosed sedimen-
tary rocks that consists chiefly of quartzite, sandstone, and impure lime-
stone but includes a little shale, Igneous rocks, mainly dioritie, have been
intruded into all the ssdimentary strata,

The formations beneath the marble have not been positively identified,
They are believed, however, to include the pre-Cambrian Dripping Springs
- quartzite, represented by massive slabby sandstone and quartzite interbedded
with shale which has been metamorphossd to siliceous hornfels and chloritic
schist, They probably include, also, the Mescal limestone, of pre-Cambrian
age, and a small thickness of the Cambrian Troy quartzite,

The marble forming the knob is massive and coarsely crystalline, and
its original textures have been almost wholly obliterated by metamorphism,
Its age is probably Paleczoic, and its general appearance indicates that its
lower part may be Miszissippian and ite upper part Pennsylvanian, At any
rate, it is older than the igneous rocks, which are intrusive into it, and is
altered along the intrusive contacts to tactite, which consists mainly of
brown garnet, epidote, and gquartz, The tactite is mapped separately on the
detailed maps but not in figure 2,

The intrusive igneous rocks include hornblende-dicrite, hornblende-
quartz diorite, and diabase, but these varieties are not distinguished from
one another on any of the maps, Small masses of diorite and diabase, most of
them sills but some of them dikes, have been injected into the marble, The
main intrusive contact between the diorite and the marble tends to follow the
bedding, but in detail it is very irregular, with numerous rolls, and many
tongues of diorite out acrossz the bedding, Closely associated with the
tactite is a rock that is believed to be an altered facies of the diorite,
because it grades into unaltered diorite and partly resembles it in tex-
ture, At least some of the diabase is much later than the diorite,

In its eastern part the marble is immediately underlain by the diorite,
On the south and east sidss of the marble mass, the contact has a low dip--
from 109 to 189--but along parts of the north side the dip becomes as steep as
60°, Dikes of diabase cut the diorite as well as the marble and the tactite,
and & diabase dike of low dip crosses the Geesman core body,

The principal structures in the marble are a series of east to northeasi
striking anticlines and synclines, which apparently have not conirolled the
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TOTALS

CONTROL MINES, INC,

COPPER PRODUCTION 1941 and 1942

1941

Dry tons of
concentrate

21943530
217,7080
27742140
189,5275
181.6710
218,5175

- 160,0630

176,375
185,9275
172,7535
138,1165
11492045

2286,9305

1bs of copper

125,512
118,767
152,042
100,470
97,501
117,927 -
87,128
9L, 677
102,222
90,610
77,76k
81,535

1,246,175

Dry tons of
consentrate

113,1120
9901525
200,6810
113,7165
65,4425
206,8620
105,0000
14,5660
5549510

1942

1bs of copper

59,221
50, 805
108,394
59,611
33,456
109,629
51,483
56,6L9
27,997



localisation of the ore, Faulting is subordinate to folding; only a few small
faults of measurable displacement were recognized. Fracturing is common;
northeast-striking fractures predominate, but northwest-striking fractures
occur also.

The predominate structure in the pre-Cambrian rocks is a series of north-
east-striking faults, which are younger than the Paleosoic marbles. The strike
and dip of the rocks are in general fairly uniform, apart from folding near the
faults. A mineralized fault sone striking about north-northeast forms part of
the boundary between the Mississippian (?) and older rocks at the Hartman mine,
Northwest-striking tension fractures are common in both the Hartman and the
Stratton workings.

Ore deposits

All of the ore deposits are in the metamorphosed sedimentary rocks necar the
diorite contact, the mineralization being of the pyrometasomatic type, commonly
called contact-metamorphies No two of the deposits, however, are altogether
similar in their relations to both country rock and structure.

_ Ore control.--The Daily and Geesman deposits, on the northeast slope of the
marble W11, are both in a well-defined smome of tactite between the supposedly
Mississipplan marble and diorite. The ore shoots in the Daily mine are local-
ized along the crests and flanks of three small rolls, of ridge-like form; en
the marble-diorite contact, which here dips northweetward at a low angle. The
rolls are no wore tham wrinkles in the surface of contact apparently unrelated
to any major structures in the limestone. The localization of the ore in the
rolls is probably due to minor fractures in the tactite along their axes. In
the Geesman mine, the nature of the structural control determining the position
of the ore is not entirely clear. Apparently, however, the ore shoot is
localized in a recess limited below by a shallow, steeply pitching trough in

the diorite contact forming the footwall, and above by an irregular tongue of
diorite that extends from the main intrusive mass into the marble., Little evi-
dence remsins of any major fracture that may have influenced the mineralizationy
if such fractures oncd were present they have been almost completely healed.
Faint traces of rather persistent north-seuth fractures are indeed vieible in
the stopes, but they are not associated with especially rich ore; in places, on
the contrary, they are marked by silicified ribs that are poorly mineralissd,

At the Bartman-Homestake workings, on the northwest side of the hill, both
the Migsissippien (?) marble and the older sedimentary rocks are exposed. The
outer parts of the adits are thought te be in the Dripping Springs quartzite.
Diorite crops out northwest of the workings, but the workings do not reach the
intrusive contact. The metamorphic effect of the diorite is shown, however, by
the fact that the marble in this vicinity is partially altered to tactite. Ore
minerals are disseminated in a hed of garnetized limestone that is apparently
at the base of the Miasissippiam (?) marble, but they are not abundant enough
to make ore. Stronger minerzlization has taken place in both the Misslssippian
(?) and the older rocks, along the feult gone striking N. 70° E and dipping
southward, and also along minor northwest-striking cross fractures.



The Stratton workings, on the south side of the marble hill, are apparently
all in the rocks underlying the marble, They are several hundred feet from the
main body of diorite, but the rocks are highly metamorphosed, Mineralization
has occurred in tactite, or garnet rock, formed by alteration of the Mescal (?)
limestone, The mineralizing solutions appear to have risen along fault fissures
of easterly to northeasterly strike,

The Leatherwood workings, on the southwest side of the marble hill, are all
close to the diorite contact and partly in the diorite, The mineralization is
mainly in tactite, which appears to be altered Mescal limestone,

The Corregidor sheelite prospect, at the south end of the area shown in
figure 2, is in quartzite, presumably of the older series, near its contact with
intrusive diorite,

Mineralogy,—The dominant ore mineral in the Daily, Geesman, and Stratton
mines 1s chalcopyrite, which is accompanied by subordinate amounts of bornite
and chalcocite and a little pyrite and magnetite, The gangue consists of brown
to red garnet, epidote, and quartz, In the Hartman mine, chalcopyrits, galena,
and sphalerite are enclosed in a gangue consisting of siliceous hornfels, pyrite-
bearing chlorite schist, and a little brown garnet, The oxidised zone is very
shallow, sulfides being found in many shallow prospect pits within 10 feet of
the surface, Little secondary enrichment has occurred, Oxidation is most in
evidence at the Leatherwoed mine, from which a little oxide ore has been shipped,
Considerable magnstite occurs in this property, Scheslite occurs in the Daily
and Geesman mines and in the Corregidor prospect, but not, so far as has yet
been shown, in any large quantity, A liltle molybdenite is found on the Stration
property.

Reserves

The minable reserve, in the Daily and Geesman mines together, of measured
ore averaging from 3 to L percent copper is estimated to bé not over 5,000 tons,
A 3 percent cut-off grade is being used by the Conirol Mines, Inc,, because of
the high mining costs that resull from operating at less than half capacity.

If the company continues to produce 30 to LO tons of ore per day, this reserve
will be exhsusted in about 6 months, An additional 10,000 tons of inferred cre
i3 estimated to be available in undeveloped ground betwsen the levels of the
Geesman mine, Probably a well-organized and well-exscuted program of develop-
ment and preospscting could open up enocugh ore ito support continued operations
at full capacity (80 to 90 tons per day) for at least as much as a year,
Operation at full capacity should make it possible Lo mine ore of lower grade,
with a resulting increass in the minable reserves and in the productive life of
the mine,

The reserves of scheelite ore containing more than one percent of W0, that
can be mined in the Daily and Geesman workings are estimated to be less than
100 tons, and the minable bodies of scheelite are too discontinuous for ex-
tensive mining, The acheelite can probably only be mined at & profit in con-
junction with the copper mining and then only along the marble-tactite contact
between the P, D, drift and part of the 100-foot level west of the hoisting
shaft in the Gsesman .mine,



The Hartman mine is estimated to have, in the fault and fracture zones,
reserves of about 8,000 tons of indicated ore plus 15,000 tons of inferred ore,
which will average about 2,8 percent copper, 7,2 percent lead, and 8,8 percent
zinc, The tactite in this mine does not contain ensugh copper to be classed as
ore, The reserves in the southern mineralized zone on the Stratton property are
estimated at 2,000 tons of indicated ore and 8,000 tons of inferred ore, The
copper content of the ore exposed for 100 feet in the inclined adit is judged
from inspection to be between 2 and 3 percent, The most northerly mineralized
zone on the Stratton property is estimated to contain about 15,000 tons of
mineralized tactite, which may, however, be too poor in copper to be ore,

Mines

Daily mine,--The Daily Mines Company has 17 patented claims, which make up
an irregular area trending eastward from the center of the marble mass, Ap-
proximately 2,500 feet of marble-diorite contact lies on the property,

The Daily mine workings, reached through an adit driven under the tactite
zone, consist of a fairly continuous stope locally subdivided by large pillars,
As the stoping followed the mineralized tactite, the elevation of the floor
varies irregulsrly throughout the mine, Practically no development work has been
done outside the stope,

The mined ore hodies, which occupied the crests and flanks of three small,
gently plunging ridges on the contact, were roughly crescent-shaped, From the
size of the old stope, the ground comprising the three ore bodies is estimated
to have been about 160 feet long and 14O feet broad, Their thickness was
variable but probably averaged about 10 feet, The ore taken from the Daily mine
in 1939 and 1940, when the property was being worked under lease by the Control
Mines, Ince., i8 said to have averaged about 2,95 percent in copper,#

The only measurable reserves in the Daily mine consist of the ore left in
the pillars, The chances of finding additional ore down the plunge of the rolls
are uncertain, Ore has been followed below the main level, but the workings
below that level are now under water, and reports as to what is exposed in the
face are conflieting, The ors-bearing horizon along the contact probably rises
abruptly northward, however, from the flooded northernmost workings, to emerge
on the north edge of the trough-shaped mass of limestone,

Rolls similar to those in the Daily mine occur on the contact north of the

mine, and tactite under these rolls shows oxidized copper minerals, which may
indicate the presence of ore bodies,

Scheelite has been found in the Daily mine in two small pockets, each esti-
mated to contain less than 10 tons, on the tactite-marble contact at the southeast
end of the most northerly roll,

# Oral communication from Newt Wells, President of Control Mines, Inc.
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Geeaman ming,--The Geesman mine is owned and opera.ed by Control Mines,
Inc,, which holds 15 patented claims north and south of the Daily Mines

Company's property, The Geesman mine was the only operating mine in the
district when the field work was being done,

The mine workings comprise an inclined shaft following the contact zons,
three main levels, and two sublevels, The main levels, designated as the 100-,
200-, and 250-foot levels, are 78, 175, and 226 feet respectively below the
collar of the shaft, An adit connecting the 100-fect level with the surface
serves as the main haulageway, The 100-fool level has the most extensive
lateral development, with drifts and stopes extending LOO feet east and 500 feet
west of the hoisting shaft,

The ore shoot in the Geesman mine pitches from 35° to 50° SW, It is ap-
proximately 200 feet wide, 300 feet long, and from 15 to 20 feet thick, The
ore shoot appesars to be bottomed east of the hoisting shaft by the junction of
a tongue of diorite with the main mass, The pitch of the junction projected
westward would carry it a short distence west of the hoisting shaft, indicating
that the ore does not extend far below the floor of the stope,

From January 1940, to the end of September 1942, the Geesman mine produced
about 3,200,000 pounds of copper from 52,200 tons of ore containing on the
average approximately 3.4 persent of coepper,

Sporadic traces of scheelite are found throughout the Geesman mine, but the
only places where scheelite ore can possibly be mined are along the tactite-
marble comtact in the P, D, drift and on the 100-foot level west of the hoisting
shaft, In both these localities the ultra-violet lamp indicates the presence ef
scheelite wherever the contact is exposed, but the mineralized zone is less than
two feet wide in most places,

Hartman-Homestake mine,—The Hartman-Homestake propsrty comprises l patented
and about 1, unpatented claims, The mine lies about 6,000 feet by airline due
west of the Ceesman mine (see fig, 2), It is accessible by a trail about 3 miles
long, which starts from the Geesmen mine, The trail climbs 900 feet to the top
of Oracle Ridge and drops about 300 feet on the other side toc the mine workings,

Exploration work consists of four adits, two of which have crosscuts along
mineralized fault and fracture zones, The mineralization is localized along a
fault and a fracture zone striking about N, 70° E, and dipping steeply southward,
along northwest-striking cross fractures, and in favorable garnetized beds, pre-
sumably at the base of the Mississippian (?7) marble, These have been mineralized
parallel to the bedding for an unknown distance down the dip,

The principal metal disseminated in the garmetized marble beds is copper,
The copper content of this rock is about half as great as that of the ore--
containing also lead, zinc, and silver--—that occurs in the fracture zones, Assays
of thet ore, according to a private report by L. C, Orem, ghow, on the averags,
2.8 percent copper, 7,2 percent lead, and 8,8 percent zinc,

Leatherwood property.—-The Leatherwood property, held by Control Mines, Ins,,
lies lé miles by road south of that company's mill,

G
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The accessible workings consist of several adits less than 100 feet in
length and two longer adits with cross-cuts. HNear the portal of most of the
afits 13 a brecciated tactite, which locally, at its contact with thin basie
dikes, contains oxidized ore thatcan be hand sorted to 1€ perecent copper.
Leasers, have been shipping about 2 cars a year of the hand-sorted ore.

Only traces of copper sulfide were visible in the acessible adits. On
one dump, nowever -- that of the caved adit marked F35 -- there are several
tons of copper ore composed of chalcopycrite and bormmite in a tactite gangue.
No sulfide ore was seen on the other dumps. The known production from
Leatherwood ground amounts to above 7 cars of oxlide ore, shipped during
1940, 1941, and 1942,

Stratton property.--The Stratton Copper Company's property, consisting of
12 unpatented claims, adjoins the Leatherwood on the west, It lies about
2,500 feet west of Control road and 40O feet higher, and is accessible only by
& trall that branches from the road about 2 miles scuth of the mill of the
Control Mines, Inc, The development work consists of a 100~foot inclined adit,
two adits less than 50 feet in length, a 50-foot inclined ehaft, and several
prospect pits,

The copper mineralization is in a garnetized zone at the base of a layer
of impure limestone lylng between quartzites. In the 100-foot inclined adit,
it is restricted to the bottom S feet of the tactite and forms a zone not
over 2} feet in average thickness,

The ecutcrop shows both copper-sulfide snd oxids mineralization for 350
feet at both the north and the gouth end of the area mapped. Just south of
the area a famlt strilking N, LS~ -55° E, shifts the mineralized tactite zone
about 500 feet to the northeast, and from this fault the tactite canbe
traced at least 200 feet northwestward. The tactite on the southeast sids
of the fault contains a few northeast-strilking quartemolybdenite-chalco-
pyrite stringers, and little molybdenite is disseminated in the sheared
tactite reck adjacent to the large fault, .

No ore has been shipped from the property.

Corregidor scheelite claim.--The Corregidor shceelite claim, owned by
Newt Wells, president of Gonirol Mines, Inc., i about 3,000 feet east of the
Geesman mine (see fig.3.). Prospecting to date consists of three trenches and
a 30-foot inclined shaft. The scheelite apparently occurs in lenses in quarte-
ites At lesst two such lenses have been exposed by trenching, but the pro-
specting 18 so incomplete as to glve little ldea of grade or continuity of
posaible tonnages., Work 1s still in progress.

Recommendations for prospecting and exploration
Daily mine
« Horth of the Daily mine along the marble-diorite contact ars surface

indications of at least two small rolls similar to those in the Daily
mine whick contained ore (see geologic map). The tactite under these
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rolls shows a moderate amount of copper mineraliration. The first
roll north of the Daily mine is the most promising and, if practieal,
would be the logical choice to explore first, Loci for prospecting

are marked on the surface geologic map. These loci mark the surface =

%rojection of the orests of rolls where ore is most likely to oocur
see section A-4'.).

2, The morth contact is well mineralized at a point northwast of the
Daily mine on the opposite side of ths marble mass, The contact is
wide at this peint, but the mimeralisation appears to be localismed in
8 north-south fracture zone. The intersection of this fracture smne
with the contact should be a likely place for ore. The area which has
been marked om the surface map as the locus for prospecting repre-
sents the surface projection of the most favorable location for ore
see section B-B'),

Geesman mine-- (east of the hoisting shaft)
1. XK Dody of tactite )ies between the surface and the top of the stope
on the 100-foot level !see section C-C'), Both the back of the stope
on the 180-foot level and the surface show copper mineralization., This
area could be explored from the surface or from the 1A level, The
pouibz.e productive area extends at leat 100 foet east of the hoisting
shaft

see geologic maep).

2, A large unstoped area of possible ore is bounded by the floor of the
stops on the 100-foor level, the back of the stope on the 24 level and
the hoisting shaft (see section C-C'). ’his area could be explored

the 100-foot lewel, from the hoisting shaft, or from the 24 level,
t can be clagsed a8 "inferred ore"; however, prospecting would be
d@sir&bh- A

Oeesman mine-- (west of the hoizting shaft)
1. The contact tactite sone already stoped between the surface and the
200-foot level continues westward. Locally both the P.D. drift and
the 100-foot level . re mineralised (see map of P.D. drift and 100-
foot level), but the grade is not known. The mineralized ares in the P,
D, drift and the 100-foot level should be sampled, ,f and where the
results of the sampling warrant it, the area bounded by ths P.D.
drift on the north (see map), the 200-foot level on the south and the
stoped areas on the east should be explored ‘see sections E-E' and F-
F).

2. Another tactite body lies south of the "marble horse® on the 200-
foot level \see map of 200-foot level), This ore is the westward ex-
tension of the ore mined from the underhand stops shown on the 200-
foot level map of the (leesman mine, It could be explored from amy place
along the 200-foot level west of ths hoisting shaft ‘see section D=D'),

3. The floor of the stope on the 250-feot level is in ore. The down-
ward extension should be determined, possibly by drilling,

“11-



About 500 feet west of the hoistipg shaft for the Gessman mine is am
irregular area, locally showing some oxldiszed copper minerals that may be
kept in mind for possible future attention. The elengate shape of the gar-
net bodies suggests that they follow zones of fracturing, The possiblities

of the area msy be oonsldered to rise or fall as the explorations recommended
above succeed or fail,

-12-
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SANTA CATALINA MINING CORP.
CONSOLIDATED BALANCE SHEETS

(Unaudited)
March 31,
1997
ASSETS
Current assets:
Cash and short-term deposits $ 110,561
Accounts receivable 134,553
245,114
Property and related assets held for sale 2,403,120
Other mining properties and related expenditures 1,310,557
Other assets : 54,819
§ 4013610
LIABILITIES
Current liabilities:
Bank indebtedness $ 1,186,761
Accounts payable and accrued charges 1,140,577
2,327,338
SHAREHOLDERS' EQUITY
Share capital (Note 3) 22,659,630
Deficit (21,581,979)
Cumulative foreign currency translation adjustments 608,621
1,686,272
$ 4,013,610

Approved by the Board:

A

SCHEDULE A

March 31,
1996

$ 188,125
289,919
478,044

3,727,542
195,691
58,148

§ 4,459,425

$ 1,903,618
3,287,796
5,191,414

18,419,629
(19,721,529)
569,911

(731,989)
$ 4459425

Director Director



SANTA CATALINA MINING CORP.
CONSOLIDATED STATEMENTS OF LOSS AND DEFICIT

(Unaudited)

Revenues:
Interest

Expenses:
Depreciation
Interest
Audit and legal
(Gain) on foreign exchange .
Management fees
Office and general
Promotion
Salaries and benefits
Stock exchange filing fees
Telephone and telefaxes
Transfer agent fees and shareholders information
Travel

Loss from continuing operations
Loss from discontinued operations
Net loss for the period

Deficit, beginning of period

Deficit, end of period

Net loss per share:

Continuing operations
Discontinued operations

Three months
ended

March 31,
1997

$ 291

13,728
18,826
(16,668)
53,513
4,867
1,133

6,665
1,529
4,148

482
88,223
87,932
496,430
584,422
20,997,557

$ 21661979

$0.002
$0.012

$0.014

Three months
ended

March 31,
1996

$ 416

565
28,828
11,598

(15,055)
40352

380
139
12,837
5,696
576
1,830

AL
87,330
946,370
1,033,700
18,687,829

$ 19721529

$0.003
$ 0.026

$0.029




SANTA CATALINA MINING CORP.
CONSOLIDATED STATEMENTS OF CASH FLOW

(Unaudited)
Three months
ended
March 31,
1997
Funds (used in) operations:
Loss from continuing operations $ (87,932)
Add (deduct) non-cash items:
Depreciation -
(87,932)
Loss from discontinued operations (496,490)
Add (deduct) non-cash items:
Loss (gain) on sale of equipment 309,524
(186,966)
(274,898)
Net changes in non-cash working capital items (172,518)
(447,416)
Funds provided by financing activities: '
Common shares issued 16,500
Bank indebtedness 194,234
Cumulative foreign currency translation adjustments : 29,737
240,471
Funds (used in) investing activities:
Property and related assets held for sale (68,492)
Other mining properties and related expenditures (129,654)
Proceeds from sale of equipment 279,650
Other assets 1,296
82,800
Decrease in cash and short-term deposits (124,145)
Cash and short-term deposits:
Beginning of period 234,706
End of period $ 110,561

Three months

ended
March 31,
1996
$(87,330)

565

" (86,765)

(946,370)

(17,803)
(964,173)

(1,050,938)

276,207
(774,731)

986,005
(9,624)
976,381

(146,370)
(109,824)

76
(256,118)

(54,468)

242,593

$ 188125



SCHEDULE B
SANTA CATALINA MINING CORP.
NOTES AND SUPPLEMENTARY INFORMATION
TO THE CONSOLIDATED FINANCIAL STATEMENTS
March 31, 1997
(Unaudited)

1. FOR THE CURRENT FISCAL YEAR-TO-DATE:

(a) OTHER MINING PROPERTIES AND RELATED EXPENDITURES

Pilar Project

Option payments and taxes $ 4,836
Staking, license fees and permits 3,950
Assays and analysis 35,910
Camp supplies 292
Equipment and vehicle rentals 10,998
Geological consulting fees 50,644
Maps and photos 9,248
Travel and related costs 4,921
General office expenses - 5,019
Accounting and legal 3,836

S965¢

(b) GENERAL AND ADMINISTRATIVE EXPENSES

Reference is made to the consolidated statement of loss and deficit of the aooompanymg
unaudited financial statements.

() RELATED PARTY TRANSACTIONS
During the three months ended March 31, 1997 the Company incurred management and
administrative service fees of $53,513 payable to the Chairman's office and a corporation owned
by the President of the Company, which provides office premises, secretarial and other services in
Vancouver.

2. FOR THE QUARTER ENDED MARCH 31, 1997:

(a) On February 25, 1997 an incentive option was exercised for the purchase of 25,000 common
shares of the Company at $0.66 per share for total proceed of $16,500.



3. AT MARCH 31, 1997:

(a) The authorized share capital consists of an unlimited number of common shares with no par value,
of which 40,966,313 were issued and outstanding.

(b) (i) Incentive stock options outstanding and held by directors, officers and employees of the
Company are as follows:

Number Exercise Expiry
of Shares Price per Share Date
/310,000 $0.71 July 12, 1997
1,400,000 $0.75 August 29, 1997
50,000 $0.40 January 14, 1998
100,000 $0.80 April 30, 1998
210,000 $0.60 July 9, 1998
35,000 $0.60 October 22, 1998
2,105,000
(i) Warrants outstanding and held by directors of the Company and their associates are as
follows:
Number Exercise Expiry
of Shares Price per Unit Date
2,000,000 $0.90 November 15, 1997

Each warrant entitles the holder to purchase one common share.
() Noshares are held in escrow or subject to a pooling arrangement.
(d)  The directors of the Company are:

Adolf H. Lundin
William A. Rand
Brian D. Edgar
Lukas H. Lundin
Pierre Besuchet



SANTA CATALINA MINING CORP.
FIRST QUARTER REPORT FOR THE PERIOD ENDING
MARCH 31, 1997

The Board of Directors is pleased to present this report to shareholders on the activities of
the Company during the first quarter period ending March 31, 1997.

The Pilar Gold Project

The Pilar Project is a promising gold exploration project located in the State of Sonora,
Mexico, approximately 145 kilometres southeast of the capital, Hermosillo.

Gold and silver mineralization at the Pilar Project is associated with a series of northwest
trending shears which have returned values as high as 55.4 grams per tonne gold from
channel samples of 3 metres in length. There are 6 old gold mines in the area which were
exploited on a very small scale at the beginning of the century.

At La Guadalupana, one of several prime gold targets at Pilar, a second drilling program was
completed in January, 1997 which further indicated the presence of important gold and silver
mineralization. The best intercepts of the program include 13.5 metres of 3.06 grams per
tonne gold and 29.4 grams per tonne silver and 9 metres of 10.16 grams per tonne gold and
37.8 grams per tonne silver. Mineralization extends to a depth of 100 metres and is open
below.

At other prime target areas, an ongoing reconnaissance program continued. The
reconnaissance program has included rock and sediment sampling, mapping and interpretation
of aerial photography.

To fully evaluate the potential of the Pilar Project and to expand upon the mineralized bodies
outlined so far, the Company will continue its aggressive gold exploration program. ‘A third -
drilling program has recently commenced at the La Guadalupana target area where the deep
drilling will be concentrated. Trenching, mapping and sampling of the other target areas will
continue and be followed up by drilling.

The Murindo Copper/Gold Project

On February 18, 1997 the Company announced that it had signed a letter of intent with .
Cyprus Amax Minerals Company which gives the Company the option to earmn a 50% interest
in four concessions covering several gold rich porphyry copper prospects near the village of
Murindo in northwest Colombia. To earmn the 50% interest, the Company has to spend a total
of U.S. $5,000,000 within 3 years. '

The Murindo prospects belong to a well defined belt of Eocene-Oligocene porphyry coppers
which extend along the Western Cordillera of Colombia and into Panama. There are three



-2-

main anomalous areas within the concessions: La Rica, Jarapeta and Taparos. These are
major.copper geochemical anomalies with associated gold, molybdenum and zinc anomalies.
These form a trend of at least 10 kilometres in a north-south direction.

The Murindo area has the potential to become an important copper/gold producing district.
- The Company has the opportunity to participate in the exploration of this area which may
contain one or possibly several major gold-rich porphyry copper deposits. The Company will
be in charge of the technical and legal aspects of the project during the next three years and
intends to commence an extensive drilling program to define the potential resources and
improve the understanding of the area.

Oracle Ridge Copper Mine

On February 10, 1997, the Company announced that a letter of intent was signed with
Hibernia Silver Mines, Inc. (“Hibernia”) whereby Hibernia would purchase all of the assets,
liabilities and rights held by the Oracle Ridge Mining Partnership. The transaction is subject
to satisfactory completion of due diligence by Hibernia, signing of a formal agreement and
receipt of regulatory approval. The consideration for the purchase of the Oracle Ridge Mining
Partnership is U.S. $3,000,000 payable over 2 years and the issuance of 1,000,000 special
shares of Hibernia.

The Company, through Union Copper Inc., holds a 70% interest in the Oracle Ridge Mining
Partnership.

ON BEHALF OF THE BOARD

% ¢ ﬂ\
“Lukas H. Lundin”
President

May 28, 1997

Santa Catalina Mining Corp.

Suite 1320 - 885 W. Georgia Street
Vancouver, B.C., Canada V6C 3E8

Tel. (604) 689-7842 « Fax. (604) 689-4250

Corporate development and investor relations activities are carried out by company personnel. For additional
copies of this quarterly report and other information, please contact Sophia Shane at the address noted above.
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MEMORANDUM

TO: G. Gidwitz DATE: June 30, 13980

P. DeMerre

FROM: C. J. Orback COPIES: F. Breyer H. Eyrich
W. Kirkpatrick J. G. Gidwitz
R. Thompson S. Gunther
D. Fisher - 0. LeCompte
R. Laird J. Roscoe
T. Verbeek W. Ryan
R. Johnson C. Reynolds

SUBJECTS: Ethics; Justice; Geology
OR

"What does it avail a man, to have his train
borne up while his soul ftrails in the dust?"

You may consider this as my response, at last, to all that has been said,
written, and done of particular interest to me concerning the Controi Property,
during the past several years. |'m sure you have been expecting this little
note--and | don't want to disappoint you.

Observe, ‘first: A second property-contract has finally been signed.
Hopefully, this will decrease that part of the looting of UM's shareholders
that followed after CMC's cunning and scheming quacks knowingly and deliber-
ately promoted a half-drilled prospect as "ready for development" fo UM's
greedy, gullible, and geologically ignorant managing engineers. A hundred
years ago in this country, the same quality of ethics, "salesmanship," ignor-
ance, and gullibility was seen in The spectacle of predatory peddlers hawking
snake oil ("good for whatever ails you!') from the tailgate of a wagon to a
throng of seedy rubes at the county fair. Why was it fthat UM alone among the
many organizations that evaluated the property failed fo understand that much
more exploration drilling must be done and that CMC's reputation meant that
it was not to serve as operator? Confess now, what did you actually think
| intended to convey by denoting geologic reserves in a range as wide as
7+ to I3+ million tons, with a significant fraction in a range defined roughly
as plus and minus 40% of 70% of that drawn? And why was it that no one in
the entire circus had enough sense to recognize that location of tons was no
more certain than quantity of tons? About |0 months after the farce began,
| pointed this out fo Breyer, who, as just another recipe-following engineer,
could only appear befuddled and bewildered! Under the circumstances, what
is one o think of schlemiels so hungry and innocent as to be duped by those
crafty charlatans into signing a contract committing them fo spend 40 million
of their shareholders' dollars to drive nine miles of drifts and construct
a concentrator that would be "embarrassingly" oversized with only 7+ million
tons--and all this without ever seeing their ore? Now, let us all agree that
we will not embarrass any of the many culpable fools involved in +his bungled
business by countering their lies to the stockholders and the press! And,
to counter the goss:p, let us also be surs fto continue our sacrifice of the
goat!



MEMORANDUM, page 2 ~ ’ June 30, 1980

Incidentally, | find the current twisted propaganda |line to be almost
amusing. Last year's lies as well as older blunders require the present use
of such ferms as "development,”" "resumed work," and that curious invention
revealed by apprentice-boss Laird, '"developmental-exploration." All the

while, "exploration" and "drilling" are to be avoided, unless it can be
implied that such activities will be underground. And, it is cute also to
hide UM's old embarrassment by attributing 10 million tons to me (rather

than 7 to 13 million tons), then stating that you hope to find at least half
that much. Of course it must never be mentioned that additional exploration
is.being confined for the present to roughly half the well-mineralized rock.
This neatly tells the industry that | am a blundering crook--and makes 'poor,
poor" UM my victim. Apparently it is better for UM's hirelings to be victims
than bungling, ignorant fools! The bosses and the shareholders will be less
irritated this way, wouldn't you say, Mr. Laird? Last year it was bald,
deliberate lying; this year it is lying by omission. :

Observe, second: A most inappropriate set of exploration plans and
methods of handling data have been "engineered." One might have expected
that, true to the nature and quality of UM's personnel, these simply had to
reflect unreasoning and irrational fear, certainly nothing better than geo-
logic mediocrity subordinated to the ossified "engineering mind,”" and an
engineer-dominated Prussian command system rivaling that used until recently
by the "geniuses" of CMC. Incidentally, those simple-minded and obsolete
engineering methods of treating reserves and the complex geology of those
mineralized carbonates are going to prove quite costly and inadequate. The
reality of irregular curves in all directions will not change to accommodate
the yearning of simple engineers and their simple geologists for simple
formulas and simple geometric forms. Furthermore, considerably smaller units
of ore than UM believes can be mined profitably, provided that shape, size,
loccation, efc., are much more accurately drawn and calculated after explora-
Tion and later development drilling than can be done with crude, simple, and
erroneous projections and sections. Could it be that this Medieval approach
was devised by Agricola as a match for the analytical abilities of engineers?
No amount of ancient foolishness or engineering sorcery will ever ftransform
those highly irregular, small, and numerous deposits into a simple large vein,
a simple large ccal bed, or even a simple, uniform, large, high grade, sirata-
bound copper deposit in the Congo. It is very likely that almost the only
usable evidence that will be generated by additional exploration will be
assays, and these will be falsified by projection to nearly 300 sections.
Ultimately it will be shift bosses, or mining engineers (equally unfortunate
for the shareholders), who will paw through this confusion in an effort to
conjure a three-dimensional vision of their ore, beyond the faces. In prac-
tice, everybody who tries this damn fool process gives it up and tries to
stay in ore from day to day according to assays ahead of them and to the
appearance of the faces. And with this we are back to Agricola! Also, we
are then entitled to ask: "What the hell kind of benefit has the geologist
been to the engineer?" But, as long as "the engineering mind" (characterized
by an insatiable lust for power, abysmal ignorance of and often contempt for
geology, and brainless reverence for ancient rituals) continues to prevail
over good sense, such asininities will continue.  Except for the influence
of engineers, who invented the whole sorry system, all geologists with a
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modicum of good sense would have abandoned written drill logs, which neces-
sarily lack data quantification and thoroughness, about +the time that churn
drilling went the way of the dinosaur. But, of course, witless lickspittie

"geologists," glad to serve as engineers' sycophants, refer to this mess as
the only right and proper way to do things. For them it was chiseled in
stone by Moses! For them it will do nicely until fthe second coming of Christ!
Ben Franklin is supposed to have observed that "experience keeps a very dear
school but fools will learn in no other'"; however, what are we to say of

those fools who will not learn even this way?

Observe, third: It is quite evident that UM's hirelings, in what
appears to be their characteristic maladroit fashion, have chosen to pretend(?)
that | belong in the same ethical and technical pigsty as the CMC quacks who
promoted the property. Oh yes, | know that some of this is meant as smoke to
hide, very conveniently, the consequences of UM's abominable misjudgments
and general bungling. Some of it is the effect of UM's groping effort to
learn and apply Harvard Business School ethics. When they learn this they
can apply tfo CMC for a post-graduate course. And the rest of it is the result
of their honest but infuriating geologic incompetence. UM's effort to evalu-
ate my work and fo draw the conclusions that | was not allowed to spell out
in a thorough report is analogous fo the following little story: A gentleman
dropped off a pint jar of home brew with a lab technician and asked for an
analysis. About a week later the chemist's report arrived, stating: "I be-
lieve your horse has diabetes!" This is the story of UM's sorry effort to
understand the geology of the Control property! In many respects UM appears
to be CMC wri+ large. Apparently you charming cannibals deserve each other!
In thinking about your corporate images | am reminded of an insult flung by
one politician at another, namely: "like dead mackerel in the moonlight,
there you lie, and shine, and stink!"

The preceding three observations explain why | cannot conceivabliy
further damage the cause of the ignorant, lying, and avaricious promoters,
either by my continued silence concerning UM's invention of incredibly
bungled and dishonestT "alternative geology" which was apparently designed to
intfimidate CMC's bosses as well as to delude judge and jury, or by my contin-
ued revelations of CMC's old technical and other secrets to UM, or by my
continued collaboration with UM--the apparent lesser of the two malignancies.

My alienation by UM was quite unnecessary, and constitutes their loss.
| have understood for some time and have been sympathetic to UM's need to
squirm out of their original misbegotten contract, and necessarily to do it
at my expense. However, | have grossly overestimated UM's integrity and
underestimated their incompetence and malice. They seem intent on matching
CMC and also on believing their own propaganda. Ah, but, the lie once peddled
by "little" people must be forever defended, lest the FRONT OFFICE, or worse
yet the shareholders, learn some of the truth! And, just how much integrity
and geologic ability, mixed with how much clumsy intrigue, should one expect
from such mackerel as Johnson and Verbeek? Yet, Tthe plans and policies
hatched by these ftwo reflect not only their own mentality but also their
estimation of their Commanders' ethics, reasoning abilities, and technical
understanding. And certainly they should know their Commanders!

J
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Now, | want fo confess to having learned something from you about top-
level business ethics. | had, in my innocence, assumed that convoluted and
subtle lying, cheating, and stealing for the short-term benefit of the stock-
holders was the first, rather than the second, principle of greedy and grabby
business bosses and their apprentices and apologists. | have learned that
shorft-term self-preservation and advancement, in ferms of position, "image,"
and power, first individually and then collectively, by the most ruthless
use of any foul means or methods, precedes all else for the turkeys at the
top as well as for the "loyal" apprentice and someday-apprentice turkeys who
roost underneath them. Such behavior for the supposed short-term benefit of
the individual is of course prompted by insatiable greed and an intense lust
for power and "prestige" and is pursued at the expense of truth, justice,
and quality--and to hell with the stockholders' legitimate and proper long-
term interests. Similar behavior for the supposed benefit of the collective
or gang includes the preceding personal motives and methods plus the addi-
tional element of earning "security" and the right not to be sacrificed.
This is a very serious matter when one's peers are known fo be cannibals
whose first ftask after the storm is to repair their "image." Demonstrating
such good-soldier loyalty to the gang, especially if the ruthlessness and
rottenness are vigorous and consistent, is supposed to strengthen one's grip
on the roost, and demonstrate one's fitness to roost on a higher |imb where
night life is cleaner and more pleasant. One is also supposed to earn a
final reward for that boot-licking subservience and devotion to the expedi-
ency of the moment such as a steady even if premature retirement pension as
a "consultant" on "retainer." Again, this comes at the expense of truth,
Justice, and quality--and with an attitude of to hell with the stockholders’
legitimate and proper long-term interests. But, more amazing than the shame-
less exhibition of your capacity for depravity, have been your efforts to
project an image of respectability and innocence to your underliings all the
while, and to hide it all from your stockholders and the public by grossly
perverting the truth.

IT is cbvious enough that your organizations are modeled after the
military, with its command system and that system based on power rather than
specialized ability, and its division into the privileged "officer gang,"
plus those wretches known as '"the men." This arrangement differs from that
of a fully socialized nation such as the apparatus prevailing in the Soviet
Union only in that the Soviet Union appears fto be one gigantic UM or CMC
functioning as a monopoly. Quite likely the corrupt hired "managers" could
be exchanged for the corrupt Commissars and vice versa with no one noticing

~any difference. Bureaucrats are bureaucrats! Just a few years ago it would

not have occurred to me that two gangs of brawiing "officers" together with
some of their "loyal" wretches would reach down among "the men" to find
their Dreyfus.

| have consulted attorneys on three different occasions in an effort
to stop your flatulent effusions in public and fto acquire justice but have
been advised that your shysters are earning their pay and that there is no
good case--yet. This means that justice is a personal matter.
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Same Song: Second Verse

| believe you should now have the thrill of rereading the most interest-

ing of your public perversions of the fruth, and | hope you will also avail
yourselves of this opportunity to admire some of the new twists developing
in your official propaganda line. | expect you will find it convenient to

develop a few more twists during the next six years--as you drill, develop,
produce, then drill again, and finally expand your facilities and operation.

Six years from now we will finally know how well | guessed fTons and grade
with evidence from only half the drill holes | wanted. The following are my
favorites from my collection of your lies. You will note, and | hope appreci-

ate, my annotations.

But first, to establish a point of reference, | want fo remind you again
of the degree of uncertainty with which | represented geologic reserves.
Examine the following table, and then tell me that it means--and that | meant
it to mean--something other than one part "probable ore" and three parts 'ore
that is merely possible, in varying degrees." Yes, dear fellows, | understand
+hat the terms "probable" and "possible" convey meaning ("develop" or "explore')
to some of you but that many of you were apparently too incompetent in your
own field to translate tonnage ranges into those two simpie "engineering"
terms. | say "apparently too incompetent" because you may have simply, stup-
idly, and recklessly chosen to accept a fully recognized enormous risk--due
solely to your greed.

Now, let us briefly review the record:

e £STIMATED TONNAGE TONS
f}t‘i‘aﬂ g“ PANGE UNCERTAINTY FRACTor T 2
o = ¢
SN| mmmoer roTay | marom gorar | 0-75 | 20-25 | 30-325 |20-45
‘30 /2000 27000 24,000
5 AT . J53,J50 [ 28, 5T g
ge.o00 | . 727 000 V222,000
/0 7/ 70,000 2,000,000 E45,000 2 600,000 90,000
/0 370,000 397,000 360,000
/5 90, 000 /28,000 . 170, 000
/0 783 000 P85 000 900, 000
20 20 90,000_ | 299000 730,000 | 430000 /70,000
20 200,000 300,000 250,000
20 201 r<0,000 | /40,000 270,000 | 2/0,000 /75,000
pr X35, 300 7L 333 y #/6,088
2/ 2000 S40,000 L0 000 664000 L0080
SO0 77,000 / 7.5, 000 - /RL000
Jo 93,000 /75, 000 /35,000
30 |30 23':M sra000 V3,509 250, 000 Jz.:::
30 35,000 &5 000 29, 000
25 1251 700,000 700,000 4770000 /170000 935,000
25 1Y 170000 | 770000 230,000 | 230 000 200, 000
30 335,000 £5,000 50,000
25 Vs AL T¥ELdo0 2IE oOT
(22,000 200 LPLLR2OO
25 {261 412,500 /408 000 687,500 2,383,000 ~ | 550,000
<0 72,000 /68, 000 /20,000
30 70,000 79 0,000 /00,000 . [
23 300 500 799,500 650,000
30 (301 4330000 4330,000 | 2,480,000 | 2 480000 /, 905, 0 00
40 42,000 98,000 70,000
20 _lao | 728,000 | 372000 4.2, 000 | 868,000 30,000
40 3/2,000 728,000 S20,000
&5 /738,300 r, 400
Py ALl 316;:/ C] : i’if:?oo
| _Sis00 | | Lt/ w00 |
25 |as | 22,000 | 364,/08 58,000 | 157,900 ::,;:Z
45 74,200 /95,800 /3.5 000
£5 /9,200 50,800 25,000
a5 27,500 72,500 50,000
35 /5,900 32,000 25000
3r 35 |7777,606 | /90000 380, 600 | #00, 000 247,000
] LY 2000 6 000
T 25% |25] 7.9/4./00] 7,9/4,/00 |13 390500 [/3,340,900]2,959.000 |3,095.000 |3.4//,000 |/,527,000
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The following CMC draft contains annotations made by me in an effort to
substitute ftruth for your lies. How naive of me!

CMC Annual Report Draft, March 1979
" There

frave Aam m:a Ficiert exploration diillpg # perrmis adeguare ok lefrrion of ore c/afezr/ st s
appeared to ack of mineral continuity ‘disclosed by underground drillin _
hdergresnd ereynvaneé%xu? of 12 blocks, Hsclosed consideradly fewer 7ons o ore #hon

in certain rock formations] In addition, a higher than estimated cost per foot

Tori9inally esyimared.

of advance-raised questions regarding the cost to extract: the m.‘eo

As a result,. the:iartners decifi& to zpéﬁzéy cuﬁtazl;fgfther develog?egél
e Ple (e ol ‘«A.d o %

work on the projecta Early in 1979, most of the workforce was laid off all

’ ; ‘. __-—’ "‘-t. -~ H““ " e ’ﬁ-" w-«’

'and?aellverles bf mlne and-ml

ST ftrler e

—- <
T s TSE TSR s iyl - T

a- compiéﬁensmve"study'of_aliuééaisgiéj&ata.thusﬂfhr'obtaxned to[;;re-prééisely g

' o D o D e
Jnérmme e daﬁ'v/amf exploration. work . - reeulTed and #- SRS T =
Ez:zlne the ore zqges a@éhreassess underground'hlnlng condltlons° It i§ estlmated -

that the study will be completed in 1979.

This thing finally fore it! Before the weekend was out the lying quacks
were missing one Bull Geologist! But even after this incident, they thought
that | would stay.

Have you heard the one about "for lack of a nail a shoe was lost, for
lack of a shoe a horse was lost, etc., until a kingdom was lost"? When
Willy Lump-Lump, the boss engineer, steeped in sophomore Engineering Econ. No.
301, very stupidly and imperiously decided to save the cost of a drill-road
down the hillside to a point several hundred feet north of hole 90 in block 6,
he denied me the angle hole for which | begged, pleaded, and finally yelled.
This angle hole would have been directed southward across the ore intercept
of hole 90. The obvious purpose was to determine the width of the set of
mineralized joints present under several thrust faults. IncidentalTy, Willy
Lump-Lump has confessed this blunder to at least apprentice-boss Laird.
This ftypical CMC-style "stroke of genlus" produced two decidedly undesirable
consequences, from CMC's point of view. The long-term consequence was that it
allowed their pigeon to escape, by affording UM the opportunity it needed to
crawl out from under a very lopsided contract. The short-term consequence was
that it forced me fo resort o a pure guess of possible reserves associated
with a hole whose core indicated the best g uallfx of rock on the property but
which was ufterly lacking in evidence concerning guantity of such rock. When
forced to guess under these circumstances one does not choose the worst case
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(zero tons) nor the best, but rather a sensible mid-point tonnage from the
very wide range of possibilities. But the truth was found to be the quite
improbab le worst case--zero minable tonnage associated with the best hole on
the property. |t was "less than six feet wide,”" but 170 feet high! Now,
think about written logs, sections, straight-line connections of ore inter-
cepts from adjacent holes, polygons, and all the rest of the ancient averaging
ritual, and then tell me what you guessers would have "caIcuIaTed" for the
hole 90 area.

The "shrinkage" in block 6 was probably on the order of 500,000 to
600,000 tons, mostly involving hole 90. This is about 5% to 6% of the total,
and according to my tabie | told you it might "shrink" or "swell" 25%

(30% without block I) from the median number of total tons.

In any case my unforTunafe guess involving hole 90 is not to be general-
ized throughout either the Escabrosa Limestone or the entire e property!
Volume and composition of hydrothermal fluid, together with fluid-composition
changes through time, are at least ftwice as influenfial on tons, grade, and
continuity as are host-rock characteristics. among carbonates. Think of
block | fluid having gone through block 6 instead!

CMC's bubble-heads' attribution of the hole 90-block 6 "tonnage-loss™" o
"a lack of mineral continuity ... in certain rock formations" was a deliber-
ate, blatant, damned lie. Drilling proved the lack of ore around hole 90!
.1+ wasn't continuity, it was tons, and they knew it! But this lie meshes with
and reinforces their next lie, which serves to hang on me the consequences of
their ignorant meddling in my business.

"To determine" whether | blundered generally, "the partners commenced"
(no, UM "commenced") finally to examine my work superficially, then to reinvent
(very differently) the geology of the property, with stress on half the re-
serves, in order "to more precisely define the ore zones." To "more precisely"
define the ore zones? Really? Was that their purpose? Or did they in fact
maneuver to charge, first, gross departfure from geologic truth, then second,
deliberate (fraud and deception) departure from geologic truth, in order to
go to court if necessary to break the contract? Did they in facT "more pre-
cisely" define the ore zones?

Hagegeorge, a man so dense that he can't blow his own nose without an
engineer showing him how each time, apparently produced a checkerboard pattern
of rectangles, black for ore and white for waste, for the upper part of block 8.
Johnson, | gather, did a bit better with block 9. [f the rumor mill is correct,
he preferred large black polka-dots, without much intervening white space.
Lady Luck was wj ich: using crude but well-blessed methods, he managed
to come very: close to the proper estimate for blocks | and 2. For this he L
will never be pardoned by UM! And, what did these characters do to show
location and shape of ore?

How did CMC's intellectual and ethical paupers determine beforehand that
UM's motley crew was going to improve on my reserve guesses? Were my guesses, o
and my work generally, so poor in quality that even UM's crew would without -
doubt be able to produce an improvement? Did this clumsy and dishonest effort '
solve the probiem?
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Was the quality of reserve guesses actually the problem? Was there
anyone in either gang of knuckleheads who at that time falled to understand
that the second half of the exploration drilling finally had to be done?
Could it be that the meddling fools in CMC who terminated drilling over my
vigorous objections, then looked for a pigeon who would believe that "it's
ready for development,'" actually wanted to hide their involvement, their
guilt, and their actual problem, and needed me as their goat? And, were they
not also trying desperately to pacify. their unruly pigeon?

Willy Lump-Lump, always the good soldier, led me to believe at the time
that he, and he alone, was terminating the drilling. That way all my rage
and fury would hopefully be directed at him, and would never reach Chicago!
| didn't learn until a year ago that the ignorant and greedy directfors,
en masse, had done iT.

CMC Annual Report,

March 1979 CMC Annual Report, April 1980
there ap-
peared to be a lack of mineral con-
tinuity disclosed by underground drill- ‘The Partnership isin tb.e developmentstctge. cmd
ing in certain rock formations. -hadnorevenues.. - .. : SR
) The par’t‘ner‘shlp is in 1‘he exploraflon
stage!

layed. To determinethe.extent of the
problem the partners commenced a
comprehensive study -of -all geologic

data thus far obtained. to'more pre- Cn January 30; 1979. mine development activities -

cisely define the ore zones _were suspended pending the results of a study of-
the geclogical data to define the size and scope of
and reas- the ore reserves.
sess underground mining conditions. To more precisely define? To redefine?
It is estimated that the study will be " To define for the first time?

completed in 1979.

o __ The study indicated the need to .
-conduct additional drilling before full scale de-
. Velopment can continue:

Finally an admission of the obvious!
Full scale development=--or half scale?

Anewstudy; includingthe

‘drilling program. is expected to begiu in the sec-
»ond.qucrrtetotl?&ﬂ, e : :
Now an explora‘rlon program “is "a new
study." This implies continuation of
last year's foolishness, doesn't it? Are
you perchance trying to maintain consis-
tency in your lying?
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Dear Shareholder:v

When unusual underground mining conditions were encountered at the Oracle Ridge copper

project in Arizona and it appeared that the quantity of minable ore in one particular block seemed to be

less than originally anticipated,
I+ appeared? And, ifl’ seemed to be less ... ?

7 a decision was made to reassess the geologic data and development
program. This reassessment began in February, 1979 and should be completed within the year. The
consequences: of the delay will include additional costs to fund the reassessment program, higher

-equipment and construction costs due to inflation, and on-gomg interest charges associated with our
financing program

Time wounds all heels! -"Ther'e.aln'*k' no such thing as free lunch."'

1980

You really saved a bundle by cutting off drilling at mid-point, then

finding a pigeon, didn't you?

Sincerely, ? 7

" Chicago, lllinois
March 21, 1979

In January, 1979 the partners commenced a comprehensive

study of all of the geological data thus far ottained in order

to further def‘ne the size and scope of the ore reserves.
Really?

itis
estimated that the study will be compieted in 1979: how- .
ever, while the study is in progress. development work has
been substantially curtailed. Continued development cannot
be assured until such time as sufficient information becomes
available to determine the economic viability of the project.

Yes, indeed! First you do the exploration, then
you do the development!
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UM Annual Report, May 1979

The develapment of the Oracle Ridge copper de-

posit in Arizona, in which Union Copper and Conti-

nental Materials Corporation ‘hold interests of 45 %

and 55 % respectively, was continued. However,

towards the end of the year, discrepancies ap-

‘peared between the results of check drilling con-

ducted from the underground workings in one part

of the deposit and the initial reserve estimates. As

a consequence it has been decided to conduct a
new analysis of the geological data and to suspend
work on- the construction of the concentrator and

the power supply line.

Quite damaging, but close enough to the truth that | have no grounds
for complaining about lying. You were fully entitled to carefully
check my estimates--but this implies that you did not do it before
forming the partnership. Also, fthere is no hint that the real prob-
lem was insufficient drilling or geologic evidence, and that | did
not represent reserves as ready for development!

UM, Corbiau, May 1979

In the case of the QOracle Ridge project in Arizona, discrepancies were
determined between the resuits of underground check drilling and the
geological Interpretation of previous results.

Hole 90, block 6

. This led to a basic re-evaiuation of
the ore body reserves. A new examination of all the available data was
. undertaken by our geologists from the end of January 1979.

Is this really what they did?

o All development
work was stopped while awaiting the results of this investigation. The latter was
terminated a month ago and unfortunately confirmed the doubts which had
arisen regarding the existence and the mineability of the originally estimated
reserves. _
Doubts about the existence and minability of any and all of the reserves

that | estimated? How uncertain did | represent reserves to be?

Discussions are currently underway with our partners to work out a
‘policy adapted to the new circumstances. :
Adapted to the circumstances original ly indicated by my drawungs and
tables--except for block 6. Adapted, in short, to reality!
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April 30, 1979

TO: Richard Laird

FROM: H. T. Eyrich

Tokenism! A "spy" in their midst!

‘It may be of interest to note
that my Probable plus Possible reserves for Blocks 1 and 2 at
1.5 per cent cut off checked out as shown below with C. J. Orback s
figures:

: a Copper Silver ' _
. Zone Tons-CJO/HIE Grade~-CJO/HTE Grade-CJO/HTE Million lbs Cu . Dev
<€au 1,150,000/1,012,800  1.91%/2.1l% 0.5/0.6 43.9/42.5 0 3.2%
L-2 700,000/ 683,266 .2.41%/2.53% 0.7L/0.74. . 33.7/34.6 = 2.6%
- Cau + L2 1,850,000/1,696,066 2.10%/2.27% - /- 17, 6/77 1 6%

These figures: indicate that the two dlfferent systems for calcula-.
ting ore reserves come out very closely whera the data points are
relatively close together. It also leads me to believe that
unless new data, not available to Orback are present, that his
figures are more likely to be correct for other blocks than those
of geologists with far less exposure to the basic geologic data.

My rough estimate of ore Teserves of Zone L3 are just that, an
estimate, until more rlgorous control is applied. You will note that
only these three ore zones in Block 1 (€au, L2 and L3) are given a

10 per cent uncertainty factor by CJO. Any of his reserve estimates
with a higher uncertainty factor should probably be considered
Possiblg only. Obviously in areas where new data are avaxlable,

the reserves must be recalculated.

Only block | was ready for development! This was my "line"
for a good many years.
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Spring 1979

| Oracle Ridge Management Faces Development Decision On Reassessment Report

Faces exploration decision!

The Oracle Ridge mine could be in full
production in six months to a year, if the
Ch, really? Without a new contract?

companies involved. in. the project respond

favorably to reassessment work. finding,

according to the mine’s project manager.

“We are anticipating some work will

resume this summer,” manager Richard

Laird said. “We will hopefully resume full

development in six months to a year.”
Sure you will resume full development, Richard, after
you do the second half of the exploration.

The 1978 annual report of Continental
Materials Corporation, parent firm of Con-
tinental Catalina Inc., a partner with Union
Miniere in the mine, said ‘‘there appeared to
be a lack of mineral continuity disclosed . . . in-
certain rock formations. . )

Tons, not continuity--remember?

The Oracle Ridge Mine sharply curtailed
development work last year and in early 1979
most of the work force was laid off.
During underground development drilling,
Laird said, the company discovered possible
Discovered hole 90 didn't have any ore around it!

‘Original exploration had shown there was
approximately 10 million tons of copper ore,
Laird said.

7+ to 13+ million tons!

Total expenditures in the project for 1978
were $8.6 million, including $4.5 million for
development expenses, $3.4 million for plant
and equipment and $0.7 million for financing
charges.

This was damned high cost exploration, disguised as
"development."
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CMC House Organ, Spring 1980

Partners agree
to revive mine

. .. agree to resume exploration

After months of negotiations,
Continental Materials and Union Miniere
signed a new partnership agreement to
reactivate the Oracle Ridge Mining
Project. The first phase of development is
The first phase, consisting of resumed

exploration drilling, is ...

expected to take about a year; when
completed, the new information will be
evaluated.

Work stops:during 1978

Work at the Tuscon, Arizona, copper
mine was. haited temporarily late in 1978

... TUCSON ... copper prospect ...

because mining.costs were excaeding

estimates and questions arose regarding

the continuity of the ore body which was.
Because "development! costs . ...

Tons, not continuity--dammit!

Under the new agreement, Union
Miniere will oversee and pay for a drilling

At least we admit to needing more drilling!

and development program which will

further define the precise size and -

position of the complex of ore bodies. =

The program will be supervised by Union

Miniere mining engineer Francoise-

Breyer )
Define the precise size .. .7 No! No! This
won't do. This is not what you meant last

year!
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Sprlng 1980

Work to resume
on underground_
‘Catalinas mine

Exploration fo resume on Catalinas copper deposit.

By BOBBIE JO BUEL
The Arizona Daily Star

© After a year’s suspension, work is to

resume next month on a $40 million project

to develop Oracle Ridge Mine on the north
... exploration is to resume ... to place into production
the Oracle Ridge copper deposit on the north ...

side of the Santa Catalina Mountains.
Project manager Richard Laird said
‘study and development of the underground
Come on, Richard, say it; say exploration!

copper mine will continue for about two

years before a decision is made on com-

mercial production.

-The project was put on hold in February

1979 because preliminary work led owners

to doubt the size and continuity of the ore

body,
. « « copper deposit. It's damn well not a mine! How many
times do | gotta tell ya, "it's tons=-not continuity!"

said Melvin Pollack, vice president
_and treasurer of the Continental Matenals
“Corp. : , .
“During. the past.year we studied the
project, and basically that study indicated
that more work needs to be done at the
mine in order to ﬁnd out what's really
there:

"We"? No, UM! Another confession of the obvious. Yes,
dear Melvin, first you do the exploration, then you do the
development.

1980
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and whether it warrants commercial
operation,” Pollack said yesterday from
his Chicago office. )

This is why you do the exploration first, dear Melvin.

* The owners hope the mine eventually
will yield about 5 million tons of copper,
Laird said. : : v
From completing exploration on the "best" half, 5 million
tons of copper ore are expected. - Stop lying, Richard!

Spring 1980

Oracle Ridge Feasibility Studies Are Resuming
Exploration is resuming; feasibility will follow.

Oracle Ridge Mining Partners is
revitalizing its efforts to put into operation an
is. resuming exploration in an effort to ...

underground copper mine on the north slope

of the Santa Catalina Mountains north of

Tucson.

Development of the operation was

suspended in February 1979 after questions

arose about the size, grade and continuity of

the orebody. )
... affer the partners finally understood that exploration
must precede development.

Over the next two yeafs, the company,

which is a joint venture of Continental

Materials Corporation and Union Miniere, a

Belgian company, will be spending some $3

million to $4 million on feasibility studies and

developmental exploration,
A very large fraction will go for exploration, much less for
feasibility studies. For Pete's sake, let go of "develop-
ment"! Who invented "developmental exploration,”™ and why?
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according to
Richard Laird, who was recently named
project manager.
About 20 persons will be employed at the
mine, Laird says. The work will include
underground drifting and diamond drilling
The work will consist mainly of drilling.

both into the orebody and to open up some
new ore zones, he said.

“I don’t know what tonnage we will be
mining,” Laird said. He added he is “quite
confident” the minimum size of the potential
orebody will be about five million tons.

Five million? Come on, Richard, tell them your drilling
will be two-phased, and for this first phase, and first
half, you expect half the tons-=5 million.

In its 1978 annual report, Continental
Materials pointed out that one of the problems
with the operation is that ‘“‘there appeared to .
be a [ack of mineral continuity disclosed. .. in
certain rock formations.”

Again?!

Much of the next
two years of study will be to check continuity
and minability,” Laird said.
It's exploration, Richard, not a goddam study!

‘ Original exploration of the orebody showed

about 10 million tons of ore,
7+ to I3+ million ftons, for the entire property, not for
the half that you're going fto drill. Stop lying, Richard!

N o . grading about two
percent. Reassessment work done in 1979,
however, reduced the tonnage and increased
the grade.

Oh, no! Not from "I0" t+o "S5" million tons.
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This string of artless lies is meant fo paper over so many crude and
costly strategic blunders! We have the examples of poor Willy Lump-Lump,
handicapped by his "engineering mind," and driven by his lust to be "in
charge!" of something, just anything at all, even the dozer work, on a mineral
exploration job where he had no competence whatsoever. Actually, he could
have assisted only by the alacrity with which he got fthe hell out of the way!
A year later the zany and arrogant fatheads who comprised CMC's stable of
directors quietly stopped the drilling and, as though saying so made it so,
declared the prospect to be ready for development. They did this out of
greed, ignorance, and a better understanding of Willy than | had. They didn'?t
trust him to determine when enough drilling had been done because of "his" 4.6-
million-dollar fiasco south of Tucson some years ago. |t never occurred to
any of them to ask the geologist about geologic matters. They are power-mad,
two-bit politicians who have never recognized technical specialization of
effort. | wonder what CMC's stockholders would think if they knew what their
"management's" power madness has cost over, say, the past 20 years.

The committee of slip=-slide-and-duck artists that originated CMC's propa-
ganda last year was headed by a little pusillanimous pansy who doubles as a
bookkeeper in Chicago, and moonlights as a hypocrite sitting at the right
hand of the Rabbi. | doubt that he even asked for the prevailing wage of 30
pieces of silver for what he did. But, a technical writer he ain't! A seer he
ain't neither! That committee's members apparently harbored the notion that
piftching me into the swamp would appease the crocodiles, but, since the pre-
ceding November, | had known that UM's fumblers were going fo break their
contract by using whatever means they found to be effective. | also knew that
CMC's bosses would ultimately be forced to defend my work! In court these
slippery dolts would have had fo recant and refract--to an exceedingly embit-
tered enemy. But, they had a second purpose for lying as they did. And that
was to hide from the stockholders and the public their own responsibility by
pointing the finger at me. UM found that it had a similar problem, which
called for the same solution. :

Finally, here it is a year later and you are attempting to admit that much
more exploration drilling. is and was needed--but you are doing so by scrambling
last year's lies with this year's reluctant, partial confession. So, new and
complex lies are being generated, by omission together with the residue from
last year. Now, | can well understand the cowardice and misplaced loyalty that
prompts "little fish" such as apprentice-boss Laird to play Little Sir Echo--
but what will he and others like him do for repeated encores? However, this
year | really expected higher quality writing and a longer and cleaner confes-
sion from you turkeys at "the top." Your future lies should at least prove to
be interesting. "Oh, what a tangled web we weave . . ."!
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Same Song: Third Verse

Now | want to regale you with an account of my choicest memories of who
said what, and when, and also how, about this affair. Much of the "why" |
believe you will or do understand.

This story might as well begin with poor Willy and me, walking the ap-
proach road to the 6400 portal while | was drilling hole 91. Affer gazing
about, he said: '"Do you have to drill these holes so close together?" | later
mentioned this choice bit of engineer's wisdom fo John Fritts, and we both
laughed-=-at him, not with him.

A year later poor Willy Lump-Lupp, during a fthree-month interval after
the Colorado Springs directors' meeting, dropped remarks half a dozen times to
the effect that nearly enough drilling had been done and that it would have to
stop scon. | marshaled all my arguments and fired them |ike cannonballs, but
they had no effect: He was impervious! Finally, he could dally no longer, and
good soldier that he was, he had fo execute fthe orders he knew to be calamitous.
He notified me that "the next hole is your last hole." For three weeks, while
hole 134 was being drilled, | had six to eight opporfunities to try to get my
arguments pounded into his skull. Those sessions were always brief. Usually,
at the end | was yelling, and he was walking away and mumbling, "You geologists
never get enough holes." At least |5 times | listened fo that infuriating
piece of idiocy, "you geclogists never get enough holes." Then he had the
.temerity to tell me to draw and calculate reserves--in less than three months.
In response to this bit of engineering wisdom | simply gave him a dour smirk.
Of course he had in "mind" a few simple skeletal cross sections, straight-edge
connections of intercepts, and the rest of the zany rifual, in order to more
precisely produce a few simple numbers from which advertising materials could
be manufactured in order to more precisely hook a prudent sucker.

This was the same timid and servile rabbit, whom the Fates had so unkindly
- cast amongst the jackals, who tentatively invited me to accompany him together
with his proffered resignation to the jackals' lair, immediately after the
disastrous CWT fiasco south of Tucson years ago. | had conducted the autopsy
on the geologic portion of their misguided effort to mine that decidedly

anemic deposit. The standard, ancient, averaging ritual, including written
logs, had been followed but in a manner that was considerably below the
industry's average for "quality." Some of the industry responded by suggesting
that too few holes had been drilled, by which They meant that there were too
few samples (assays) to permit statistically valid "truth" to be derived from
the engineers' standard, number-shuffling exercise. This was false! The cause
was abominably poor collection, assemblage, synthesis, and analysis of geologic
evidence. But poor Willy apparently learned nothing from this experience
except "drill more holes." He definitely understood that the Control property
needed more drilling! However, he would have had me repeat that wretched
engineering ritual.

And then there was the consulting geologist, typical of the many who in-
spected the property and my drawings, who playfully played Socrates with me as
we and poor Willy and his Chief Sidekick were returning in a vehicle from the
6400 portal. He was interested in what | fThought my varying degrees of
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uncertainty meant, in terms of development versus additional drilling. In
short order he was dealing with blocks 5, 10, I, and 12, and holes 400 to
800 feet apart, and asking what | thought that meant. | answered with a

grin that that sort of thing meant "it was a helluva good place to do some
prospecting.”" Poor Willy and the Sidekick were absolutely silent, tried to
be devoid of expression, and appeared somewhat embarrassed. |f was as though
we geologists were busily amusing ourselves by noisily passing gas in the
front row of the synagogue! Of course by then The consultant was quite aware
of my antagonism foward the engineers and my contempt for the company's plans
to develop. For some strange reason, after this | saw fewer of the people
sent to evaluate the property. In two instances | was unaware until much
later that potential partners had made their evaluation. | also developed
the feeling that .| was not supposed to be left alone among such people.

On two occasions at about this Time | was visited by the elder Gidwitz,
a jackal who has deluded himself into believing that he is "The Fox," and poor

"Little Billy" Ryan, a 24-karat zany, who, if he ever grows up, will surely
grow up to be a Pollack. On my advising them that the property badly needed
more drilling--before attempted development-—each responded by pretending that

he didn't hear me. In each instance, as | continued to wait for an answer,
there was an awkward silence, then a glance at someone else followed by a
shuffle in that direction and the initiation of a "more sensibie" conversation.

Finally, Hagegeorge, a zany incompetent masquerading as a UM stooge,
arrived. | believe that sad creature was actually extremely uncomfortable,
totally lost, and utterly insecure until much later fthere arrived one day none ]
other than his perfect complement in the form of Johnson, a UM stooge mas- o
querading as a zany incompetent. '

Two days after the incompetent's arrival, | had not yet had an opportunity
to determine his mental condition, but Bill Mitts had, by riding a bus with
him for about six hours. | asked Bill: "Does that character have any sense?"
He said that he didn't have enough sense to come in out of the rain. | was
repeatedly. assured that the fellow was indeed defective. In response, | urged
Bill fo be a bit less hasty in making such an adverse judgment. | suggested
that he wait a week.

Several weeks later | understood ever so well that Mr. Mitts was so
right. John Fritts and | had on one occasion abandoned for the umpteenth time
our joint effort to teach him some local geology, and we turned to light banter
for some relief. The subjects were taxes, then Socialized Insecurity taxes,
then old age, and finally age. At the end of this session The Incompetent
blurted out that he couldn't remember his own age. On hearing this Fritts and
| glanced at each other, eyes atwinkle, and then each of us flipped out a
witty one-liner at his expense before managing to throt+le our impulse to have
some fun. | glanced at The Incompetent during the witticisms and saw what
appeared to be terror splattered all over his countenance--eyes wide and mouth
agape! Perhaps he would now say that he had evened the score during the -
succeeding two years.

In due course The Incompetent sacked Mr. Friits for "inability to see .
well enough to avoid danger underground"--whereupon Mr, Fritts, in short order,
acquired a chauffeur's license and for a year, while seeking geologic work,
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served quite well as a Sears driving instructor. As is normal in such matters,
the little queasy fools around such projects shortly came to believe their

own lie and peddled it fo the public, not as a transparent and crude excuse
for a sacking, but as truth!

This act did several things. |t revealed the cavalier attitude that
the two ignorant supervising engineers had toward recruiting, sacking useful
subordinates, The subject of geology, and geologic continuity or a geologic
bridge from the past to the future. In terms of strategy it also revealed the
numbing stupidity of CMC's strategists.

Of course its most interesting effects concerned The Incompetent. After
this he was free to search for an assistant even less competent than himself,
with whom he could feel more comfortable. He could also blow smoke at his
favorite engineer without the presence of that old obstruction who was on
occasion given to laughing at him. And, he was then in a better position to
ridicule, "replace," and finally bury "all geologic data thus far obtained."
He had spent years trying |ike a dog or horse fto learn fthe fricks used by
engineers in guessing reserves, and he damn sure was not going to waste a good
many more years puzzling over a new set of tricks.

Some three months went by. Then one Saturday morning my phone rang. It
was The recently sacked new graduate who had replaced Fritts. The ensuing
conversation went something |ike this: "Ah--ah--are you Mr. Orback?" "Yes,
indeedy, that's me. What can | do for you, young man?" Then he introduced
himself as having been sacked by The Incompetent about |0 days before. My
response was something like this: "I know fthe situation on that hill and |
do hope you can find better people with whom to associate in the future.
Actually, you are to be commended for having been competent enough to have been
fired by the likes of him." With this the kid's reservations and hesitancy
disappeared, and as though a dam had burst, for more than three hours he
poured out his hurt soul o me as though | were his long-lost big brother.
First he told me that Hagegeorge had warned him not ever to contact me--as a
condition of employment--and that | would reach Through the phone wires and
+ear him limb from limb! He then said, "Hagegeorge was wrong about everything,
including you." Then he told me how he was fired. One day the kid could hold
his tongue no longer and said to The Incompetent, "You are the dumbest stupid
bastard |'ve ever known!" Now, this isn't bad for a 22-year-old kid, and |
complimented him! And, +hat's how he was fired by The Incompetent.

This was The oaf recruited and retained to the end by your ignorant
.engineers! This was the oaf that, for at least | 1/2 years, CMC's brightest
guiding lights could not recognize as a disaster. This was The ocaf who
finally should have convinced even engineers and CMC's dummies that geology is
important. This was the ocaf whose defectiveness was recognized by Bill Mitts,
the warehouseman, in less than six hours! Finally, more than any other caf,
this was the oaf who served as the unimpeded and utterly unqualified judge
of my work. But, that's the way UM wanted it!

The judge was The Incompetent and the jury was a group of ignorant, cul-
pable fools advised by their yapping lap dogs. The verdict was guilty, and it
was so advertised throughout the industry. And, The defense has not even yet
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been heard! Since money, action, and a semblance of reality finally take
precedence over talk, "image," and lies, current action has already made a
monstrous lie of the verdict, among the informed. But, being the cheap little
fools that you are, you must continue with talk, "image," and lies, in order
to more precisely defend your verdict and to more precisely absolve
yourselves.

When block 6 began fto come unraveled due to underground drilling, Little
Billy became ever more hysterical and finally even remembered and turned to
me. His first pipe~dream was that | was to "say it isn't so!" Then | was to
redesign my cartoons by incorporating "data'" from the unsurveyed holes and
unquantified written logs in such a way as to reassure UM that the "ore" was
there--somewhere. In a cold rage | informed Little Billy and the Lump-Lump °
that there would be nothing usable in the "data" except assays, that | was
sufficiently curious to inspect the assays briefly, that the assays were to
be freated as fact, that UM was doing the exploration that | had wanted to
do years before, and that | was not about to fry fto con UM or anyone else.
Still Little Billy would not give up! He next ftried to convince me that |
should visit-the property and presumably inspect all fThe evidence, then demon-
strate that the "ore" was there--somewhere. In effect, | told him to go to
hell! Think of the stupidity of it all!

Then a few more months went by--the lull before the storm. Ouring this
time UM came fo understand that it had been had and was immersed deeply in
the soup!: UM's engineers decided that they required, and could get, a new .
contract, and they would also be forced to do much more exploration. And,
during this time they hatched their battle plans, fThe centerpiece of which was
to bellow "fraud!" and "cheat!" at me.

At this late date poor Little Billy was still trying to use me to persuade
UM that "it isn't so!™ A meeting was staged in Tucson, to which trooped the
Lump-Lump, young apprentice-boss Laird, a very ignorant "mining geoclogist"
from the Congo, Breyer, and quite late none other than the UM stooge--Johnson.
Willy Lump=Lump didn't bother ftrying to program me. He knew that | marched
to a different drummer, and he had never seen me cower or cringe, or dodge a
good fight. He sat, immersed in silence and gloom. Young Laird was all
smi ley and very quiet. In short order fthe Congolese apparently became aware
of his own ignorance and irrelevance-—and became quiet. Breyer was quite agi-
tated and conveyed the impression that he had just discovered that |, whom he
had frusted, had betrayed him. He acted hurt and wanted to accuse and to
confront me with the evidence. Most assuredly he was not the least bit
receptive to anything that could have come from me! Very quickly the discus-
sion narrowed to my leaning forward over the table and very bluntly, tersely,
and directly reminding Breyer again of hole 90 and the termination of drill-
ing, and telling him why block 6 geology was not to be extended throughout the
property, the difference between dolomite and |imestone as hosts, the move-
ment of hydrothermal fluid, and finally that the attempted development must
be stopped until the required additional exploration drilling was completed.
| also fished for comments from Breyer about-a new confract, but he would not
mention the subject.
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The UM Stooge stayed late and in a most gentle and polite manner asked
me what | thought was really there. | replied by saying something like:
"When you finally get it drilled out | fthink you will find about 10 million
tons to be there." Then in a thoughtful and somewhat subdued fashion he
indicated that he agreed.

A few days later the Lump-Lump had reported my performance to Little
Billy, whereupon | promptly received an invitation fto accompany those two to
dinner. As | consumed a ten-dollar steak | watched them eat hamburger and
hash. | believe that it had finally occurred to them that their pigeon was
escaping, and already they were feeling much less prosperous. As the Lump-Lump
savored his hamburger in silence and gloom, Little Billy and | entertained
the other diners for fthree ftables around. |+ seems that | was supposed to
have been frying to calm and pacify the frantic Belgians, that | should have
been pouring oil all over those troubled waters, in brief that | was supposed
to have persuaded them to "Have Faith!" But actually | had not even tried!

In fact | had made matters worse! | had no savoir-faire! And | ain't got no
couth neither! While Little Billy raved about this | was whistling a different
tune. | was still frying to get the plain, unvarnished facts of |ife stuffed
somehow into poor Little Billy's skull. And, of course he wasn't listening.

Some days after this episode | came in late one evening from tending a
core drill and was greeted by a copy of the damndest vile diatribe that |
have ever read. This string of idiocies constituted the opening round of
UM's fight to get a new confract. The UM stooge masquerading as a zany incom-
petent had pumped the zany incompetent masquerading as a UM stooge! And it
was The Incompetent's regurgitations that The Stooge chase to pass off as a
"report." |t didn't matter to him that The Incompetent obviously "didn't have
enough sense to pour pissout of a boot, even if the directions were printed
on the heel"! |t satisfied UM's needs!

| toyed briefly with the idea of writing The Stooge a note, with copies
spread around, explaining that he should be aware that an addled oaf had been
sending out this sort of thing over his forged signature, but decided that |
would wait and eventually have the last word.

I+ was at this point that | started yelling at what passed for CMC's
strategists fo get Hank Eyrich fo the battlefield fo investigate and fto match
wits with the Philistines, since | was in no position to wade into the affray
myself. | will always wonder at UM's blunder of allowing him to attend their
"littlie party."

Then Littie Billy began hounding me to provide him with ammunition with
which to shoot down The Stooge's '"'report" were it to surface during the next
one of ‘many meetings UM was fto call to assess the mood of its enemy after the
latest salvo. Finally | relented and very hastily manufactured 22 pages of
ammunition. But the Timid |ittle mice were still dreaming of appeasement,
and my ammunition terrified them. ‘They were appalled and aghast! When the
Lump-Lump returned, he rifled my desk and stole the only two copies in Tucson.
All four copies soon were supposedly locked inside a California safe! This
was the last effort | ever made to aid those fools't cause! Henceforth,
whatever | did was calculated to damage them.
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A few weeks later, about the first of March of last year, | asked
Eyrich if he knew of a group for whom | might do some honest and useful
labor, that I'd finally had my fill of those ignorant, meddlesome fools and
their ways. But he professed to know of none.

Two weeks after that, late Friday evening just after returning from the
field, | discovered the CMC annual report draft--"edited" by the Lump-Lump.
The next morning | first phoned the Lump-Lump, who immediately understood
that this was the end of our "romance"! Incidentally, a year before, he
had told his wife that mining wasn't "fun" any more and that his great hope
was that | would find a good ore deposit. In a rattlied and excited manner
he conveyed the impression that he couldn't change the verbiage, that it
was a committee job being done on me, that the committee would scramble the
verbiage round and about, that it wouldn't go to press for a week, and that
| shouldn't get excited. Next | fried the jackals' lair and raised "The
Kid Fox." He was young enough that a trace of integrity was still left in
him, and by his tone of voice he indicated that he felt guilty as hell. In
short order he furned brusque and that ended that! With this | knew | would
fail in rewriting their lies! |In the afternoon | fried the Lump-Lump again
and for the first time ftried out "defamation of character." But the pcor
fool thought | meant him personally, and he chattered: "Don't you threaten
me! QOon't you threaten me!" He followed this by shrieking at me a list of
cuss words as long as your arm. With this | began separating my property
from theirs, at their office. The next day | managed to hold "The Fox" for
two hours on his home phone! He was "willing" to change the words but not the
meaning! A number of times during the two hours he became agitated and shrill
but | found that the magic words '"defamation of character" had a very soothing
effect on him and | repeated them many times. Finally he could tolerate no
more-—-he had begun yelling at the servants and barking at the dog--and he
insisted that | talk it all over the next day with Little Billy in Tucson,
then | was to call him at a certain number at Helene Curtis. With that |
removed my property from their office, left their vehicle keys on a desk,
departed, and felt much cleaner immediately!

About this time, a local friend reported to me that he had received a
call from a geologist in Reno. |T seems that The Stooge had mouthed off to
him that | had "screwed up the geology" of the property and he wanted to know
what my friend could tell him about it. Not long after this a local claim
staker was hustling business in Denver, dropped in on Freeport Minerals, and
chatted with an ignorant mediocrity named Joe Kantor, who said about me and
CMC: "That son-of-a-biftch sure cost that company a lot of money!" | came
very close at that time fto paying the Stupid Stooge a visit!

| just knew that UM's campaign to get a new contract would end in six
to eight months of courtroom theatrics and that | would be a witness brawling
with, and being mauled by, both sides. | therefor made. it my business
repeatedly to interrogate and exchange information with everyone who might
have anything to say about who, what, when, where, how, and why. And | also
wanted to determine the "friendliness" and "loyalty" of the many other future
witnesses. | was pleasantly surprised to find so many former associates and
others too whose general integrity, and respect for truth, justice, and effi-
ciency so greatly exceeded that of the "loyal" wretches, yapping lap dogs, and
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so~-called officers within the organizations. Among those who remembered
well and whose enthusiastic assistance | especially appreciated were: John
Fritts, Jim Palmer, the Mitts family, Ray Larkin, E. A. McVey, Hank Eyrich,
and John Roscoe. There were also respectable people within the organiza-
tions who were quite helpful, but for the present they shall remain
nameless.

Of course Little Billy made an effort to sabotage my information-gathering
network by ordering people not to talk to me, but this had almost no effect.
Virtually everyone ftold me in effect that Little Billy could go to Hell!

Until the end of June, WM, at that time officered by a law firm, con-
tinued fto pound the chiseling promoters with salvo after salvo, and for
their efforts received whimpers and whines, but no offer to renegotiate
the contract. Finally, UM produced and leaked a realistic and convincing
threat to go to court--then all Hell broke loose!

I+ was as though the farmer's kid had just dropped the hungry tomcat
down amongst the rats trapped in a granary. There was instant pandemonium!
My, oh my! How fThose promoters did scurry!

My phone rang, and it was silly Little Billy calling from the
granary. In a blunt, matter-of-fact fashion he informed me that his company
was being sued; and also being sued, individually, were all officers and
directors, plus Roscoé and me. He told me that | was billed as "the star of
the show." Also, | would be paid for my time. Then he became strident and
informed me that | was in big ftrouble, "but not to worry!"--CMC would take

good legal care of mel | thought, "hmm!"™ Then it occurred to me that | was
going to have lots of independence in court. | then sneeringly asked him:
"ls anybody going to fine me?" He said, "well--no." | said: "ls anybody

going fo lock me up?" Then he made a very stupid mistake. He said, "No, but
they might ruin your good name!" With this | exploded all over the silly
fool and reminded him of the effects of his lies in his annual report, and
what was being mouthed about by fthe yapping lap dogs! Then he chose smugly
to inform me that the little Pusillanimous Pansy would testify that he had
heard me say | had "all the drill holes | wanted." | assumed that piece of
lunacy was meant to make me "more cooperative." Next, | was supposed to
scurry aboard a plane at 8:00 the next morning.and scurry to the jackals'
lair at 10:00. [+ seemed that their shysters wanted to see what sort of

witness | would be. | yelled at him that viewing me was irreievant, that he
should put his shysters on the phone. He yelled back that | had fo scurry
tc Chicago! | bellowed back: "Like hell | do!" Then suddenly all the wind

went out of his sails. He turned to whining and begging, in a low moaning
voice--and | almost laughed at him! R

There was no way that | was.going fo have six or eight jackals faking
notes while | talked, only fo have them all swear in unison in court that
| had said whatever they might find to have been '"convenient."

The next morning my phone rang again. This time it was "that ol' smoothy,"
Gunther, a much higher quality jackal. 1f the stick wouldn't do it, maybe
some honey would! = For an hour it was palsy-walsy, fun-and-games, |ittle jokes,
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and lots of chuckles. Then he very gently asked if | would please consider
scurrying to Chicago, at my convenience of course, but hopefully during the
next few days, "please? please?" He would personally be sure that | was put
up at the very best hotel; | would have champagne, and pheasant under glass;
he would get me a very expensive girl, or if | preferred, a boy.- Oh, lots of
fun! Back in March the fools couldn't see this coming, and had to lie for
the sake of their "image." Their only concerns then were: '"Did the lies
take the heat off the feols themselves? And, could | successfully sue for
the job they were doing on me?" | told him that Chicago was a dangerous
town. People "fell" out of upper-story windows arid splashed all over the
sidewalk. They were found mangled in bridge gears. And rented cars blew up!
| suggested that CMC owed me at least a fishing trip, that their shyster
should meet me halfway, on neutral ground, in Colorado. | further suggested
that he come along, fo row the boat, pop the tops off beer cans, and take
notes. Then a nearby phone rang, | was put on "hold," and in a few minutes
he was back, saying, "It's all set!" | said, "What's all set?" | was

going fishing, he fold.me, with Ted Tetslaff. We would fly from Denver to
Steamboat Springs, where Tetslaff had a "villa." | then probed the subject
of the directors stopping the driiling, which | had known about for several
months, and was told: . "Why no, the directors would not have done that.
Reynolds would have had fo recommend!" The game plan, which | confirmed
later, was to have me felling the Lump-Lump that | had all the holes |
wanted and that it was ready for development. He merely would have passed
my recommendations on to tThe others. Just goddam lovely! This "line" was
being pushed hard by the little Pusillanimous Pansy. And the other jackals,
including the Lump-Lump, found this perversion fto be very pleasing and
satisfying.

| found Tetslaff to be a very intelligent, serious, dedicated, and
seemingly decent young fellow. But, | harbored no illusions about the
"ethics" of his profession and told him so. For a week, on the phone and
finally all of one day in Denver, | busily informed him of the dirty ethics
and cheap politics of his "customers'"; the dirty record of their twisted and
bungled wheeling and dealing in technical matters; the shabby injustice of
the prevailing contract; the ftechnical generalities of exploration, develop-
ment, and production; the current technical status of the property; what must
be done in the future; and finally costs and efficiency. Of course | was

attempting to persuade him to induce his '"customers" fo surrender! | didn't
grant him much opportunity to ask questions; mostly he simply listened to my
"speeches," and | was in good form! | made sure he saw that | had my wits

about me; that | was wary, determined, blunt, direct, and thorough; and that
just below my very thin veneer of self-control and civility there was an
enormous reservoir of seething and boiling rage and fury!

Early in these discussions | made it clear to Tetslaff that | was the s
only character going to "the party" whose interest would be served by the
whole truth and nothing but the truth. | was going to sing like a canary,
and | knew all the verses! | said that even fthough the crooked promoters
finally understood that they had to defend my work, they intended to suppress
the truth about their most interesting blunders, including the hole 90

~incident and the termination of drilling, and that they planned to lie like
hel |l to hang their principal blunders on me. Then | instructed him fo tell
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the scurrying promoters that | would have my own attorney and they were to
pay him by reimbursing me. He thought fthat would be fine, but the lying
promoters certainly didn't!

My final dealings with Tetslaff were in Denver, and | left him with a
few thoughts to mull over. | fold him that | most assuredly was not going
To squander my savings by brawling in court with the lying, blundering fools
of both companies. He assured me that he would try to keep the affair out
of court, that | should trust him, and that he would let me know if or when
| personally needed an attorney. | then said that | had two options: | could
go underground and surface on an ldaho potato farm, where | would stay for
the duration; or, | could ftake a nice, long, foreign, fishing vacation
beginning in New Zealand.. | fold him that before disappearing to more pre-
cisely preserve my savings | would be ever so happy, in order to more
precisely get the truth on the record, to put fogether a nice, long,
detailed deposition with an attorney that | would hire, especially if UM's
lawyers had access fto me during its writing. Then | asked him if they would.
He was just a bit jolted by this, and admitted, "Yes, fThey would." Finally
| told him that | was going to do ftwo things when | returned to Tucson:
| was going to get a passport and suitable visas; and | was finally going
to consult an attorney!

At this time | was very busy discussing the affairs of the scurrying
promoters with my network of spies and friendly witnesses, and to a man--and
woman--they said, repeatedly: '"Shut up! Don't ftalk to them! Get a lawyer!
Get a lawyer!" They were so persistent that | finally began to lose my
nerve. | wondered if | had made or would make mistakes with Tetslaff. |
sought and found a reputable mining attorney with a degree in geoclogy. For
three hours | explained L'Affaire CMC and UM to him, then asked two questions.
| wanted to know whether he Thought CMC would retain their old contract. He
surprised me very much by saying t+hat from what | had said, CMC would indeed
preserve their old contract! Good Lord! Then | asked if he thought my
game-playing was riddled with errors. He said: -"No, you're all right so
far. But.don't go to Chicago alone!' Be sure to take a witness with you!"
| told him that | was quite aware of all that, and asked if he would care to
serve as my witness if | should ever consider going there. And yes, he would.

A week later Eyrich refturned from a chaotic day at the jackals' lair
and, as was his custom, for several hours he told me all about it. They were
still panic=stricken, all in a dither, and there was indeed much scurrying
hither and thither! All scurried but the Lump-Lump, who tended to sit or
stand out of harm's way, immersed in silence and gloom, undoubtedly contem-
plating his frack record, his crashing "empire," and the virtues of '"good
soldiering." The little Pusillanimous Pansy, ever helpful, was much given
to hand wringing and the obsessive spinning of silly scenarios, while "The
Fox" was much given to slapping him down with "Shut up, Melvin! We can't do
that!" Later in the day it finally occurred to "The Fox" that it was time
to surrender. And surrender he did!

Three weeks later, affer learning that the surrender was the genuine
article and not ersatz, | called, and called on, Breyer. | would not approach
UM's personnel sooner because if they wanted a fight with me, | would surely
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give them a fight, rather than grovel at their feet! | also wanfted UM to
quiet its yapping lap dogs and to assist in cleaning the filth from what
had once been my good name--but this latter was not to be, and | am still
unsure of the former.

Breyer, | found, had regained his composure, his manners, and his poise
since discovering my "betrayal" of him. As is true of many Europeans, he
normallx exudes not only considerable savoir-faire but also abundant savoxr-
vivre. This of course serves as an efficient mask, and for a time | didn't
know whether he was receptive to what | had to tell him or not.

M. Breyer, also, | found to have been by the Fates grotesquely miscast
as an organization-engineer. Most assuredly he was originally designed to
become a professional "Man of Religion"! Consider, that a man of his age
and position within his racket, still retains an embarrassingly large amount
of integrity, some conscience and principle, and even a residual sense of
justice. Add fo This his fouching compassion, which he ladles out indiscrimi-
nately fo any passing victim, and you have a poor organization-engineer with
a heavy cross to bear. One can envision him ignoring everything round and
about the monastery fo devote all his attention to healing a poor, little,
ailing puppy. But, one cannot envision him in the corporate front office,
more precisely cutting throats, and with gusto and relish yet! Perhaps in
his case only, forgiveness (Lord, they know not what they do!) has indeed been
earned for an unholy reverence for the Agricola-method of dealing with "ore,"
and for a lack of appreciation of the finer points of geology. Perhaps! |
found him to have a very charming susceptibility o some of my truth, even
my "inconvenient" truth; and found that he would confess much of his truth,
including, reluctantly, some of his "inconvenient" fruth. But ultimately he
was to gulp hard, blink back the fears, hold his nose, and then profess group
"loyalty" and do what his associates "required" of him--to more precusely
further his career.

ln short order, during 30 to 40 hours of phone discussions, mostly at
his cost, .| came to think of him, rather affectionately, as "Francois the
Confesser." He had much to confess. And, no! | pitched him no curves!

Very quickly | found that UM's flacks had been desperafely frying to
convince themselves that | was part of the crooked promoters' conspiracy. |t
was much more convenient this way since it was necessary that they aftack me
and my work. | asked him, as | had asked" +he | promoters, what UM's beef with
me, in court, would have been. All he would say was what | had consistently
heard before, namely: "skarn and Lazlo Dudas." Now this was indeed very thin
soup! But, he was quite aware that the jackals might not agree to the fterms of
surrender demanded by UM, which would have led to the courts, and for that
reason | had to be kept at arm's length. Further, | might have been playing
"double agent." And, his associates insisted that | be freated as a potential
adversary.

Several months before, "Francois the Confesser'" had found one surviving
copy of my five-year-old map entitled "The 29 Most Urgently Needed Additional
Drill Holes." The Lump-Lump had asked for this map, apparently when it
appeared, years ago, that his masters might fail To more precisely hook a
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prudent sucker, and would be forced to rebait the hook by doing more drill-
ing. After UM had been hooked, the Lump-Lump found the presence of this map
to be an "embarrassment" and evidently destroyed three of the four copies.
From "Francois the Confesser" | also learned that the Lump-Lump had considered
the consultants' four reports to have been, likewise, too embarrassing to
submit to UM during the initial bargaining. As quickly as | could after
learning this | submitted them fo UM, for him. But, the last fwo reports

were difficult for me to acquire. | pried one out of the Lump-Lump I-1/2
years ago, but couldn't get the last one until this past winter, when |
managed to get a copy from the consultant. The first two reports, by Kenyon
Richard, made it very clear that mineralized carbonates required close-spaced
drilling before development. Now, this is no revelation, except to uninitiated
virgins=-which included UM! However, after their recent indelicate romance
with CMC's promoters, | believe they have finally been "relieved" of their
virginify The last two reports constituted a delicately stated "outsider's"
opinion that the property was not ready for development, that it needed more
drilling. I+ is just fascinating to speculate on the type of "deal" UM

might have proposed or accepted had the Lump-Lump not chosen to withhold

the map and the four reports!

Even without these materials, UM almost understood the situation cor-
rectly. "Francois the Confesser" fold me some interesting stories about
mining in the Congo. The '"problems" were logistics and paternalistic
"governing," not engineering--and most assuredly not geology. Exploration
holes had been spaced 1000 feet apart! The deposit was simple and consistent;
the grade was 4.8 to 5.2 percent copper. This information was offered to me
apologetically as an "explanation" for UM's geologic naivete. But despite
UM's naivete, as | also learned from "Francois the Confesser," in addition to
the original writfen-confract there was an oral agreement with The Jackals

that required that additional exploration drilling begin immediately in those
blocks having the widest spacing of holes. "But," said the jackals to their
pigeon later, "there must be some mistake here! You have misunderstood! We
don't want any more drilling! And, furthermore, there is nothing like this

in the contract! So sorry!"

| asked for and received a rather detailed explanation of UM's explora=-
tion and development plans. And | advised him that deepening a hole just
south of block | would very likely be wasted money, and it was; that he should
deepen hole 65, south of block 4, and it clarified some of The geologic murk;
and | told him to deepen hole 71, that | had stopped it short.

Soon he advised me that if L'Affaire went to court, UM would treat me

as a "friendly" witness--and my savings were "safe''! He also suggested that
later | "consult" for UM, but he reckoned without his company's yapping iap
dogs anc flacks. | believe he was thoroughly: berated for that notion. Much

as it hurt him, he had to recant and retract.

All the while, I was frantically fishing for something, anything at all
on paper that | could show to the industry to indicate that UM had no real
quarre! with me and considered me "worthy of my hire." | proposed writing,
without charge, a history of CMC's "management" of the project prior to UM's
arrival, in return for a simple, written request that | do so. The request
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was supposedly in the mail when | was asked fto write rapidly for two days.
Twenty-seven pages later, covering about the first four years plus a very
sketchy outline of the rest, came the "request" in the mail. "Kirkpatrick
the Suspicious" simply wrote that if | wished to write, fine. He would deign
to read! This was useless! | then told "Francois the Confesser" to consider
the 27 pages to be a free sample, and that the next installment required
payment. | would make copies of the check and any accompanying note!

But, UM's flacks didn't want anything .in writing that made them appear
to be cozy with me, and they said no. Poor Francois very briefly toyed with
the idea of paying me himself--| think he was a bit curious. But that would
not have served my purpose. They really didn't appreciate, or | should say
"find useful," what | wrote. Their original counterproposa! was that |-
patronize their lawyers and, presumably, confess to something. My secondary
purpose was to make sure that they never again entertained notions of solicit-
ing or accepting advice, technical or otherwise, from any of the jackals. A
very convincing case can be made for CMC's godawful incompetence without
bending fthe fruth one iota.

| was even given sketchy reports on the progressive capitulation of "The
Fox" and the new terms taking shape.

But, what | just loved was "Francois the Confesser" conveying to me some
of the "brilliant effusions" of The Stooge: that | should have quit CMC 8 to
|0 years ago. That if my cartoons had not been so neat and "pretty," if they
had been 30-minute, rough and sloppy pencil jobs, UM would have understood!
And, finally, the Agricola-method was the only right and proper method. Yes
indeed, | should have associated with higher-quality people. But this had no
relevance tfo L'Affaire. As it was, | almost won--for both groups of stock—
holders. All potential partners understood, except UM. And they almost did!
| would refer The Stooge To my Reserve Table, and invite "Francois the Con-

fesser," who now understands, to explain it fo him. | have never done, nor
will | ever do, sloppy and slovenly work! | would also invite The Stooge to

learn something about principles of geology--he sounds and acts very much [ike
an engineer. He might also berate his parents for the "analytical ability"
and "intelligence" that he inherited!

Finally, what | relished most was "Francois the Confesser" telling me
with some sympathy that "all the geologists who had been on the property
agreed that it needed more exploration drilfing." But, he forgot poor
Le Blanc and Kazmitcheff! Did they alone fail fo understand? Or were fhey,
too, overruled by ignorant, greedy people in authority?

Now, somewhere in all this there should be a moral or three, but first,
kiddies, the voice of experience wants to quote an old Chinese proverb, for the
special benefit of Mr. Eyrich, to wit: "He who roots in the sty soon stinks
|ike the swine." On second thought, | retract that--and offer my apologies
fo all swine!

There are occasions when even Belgians must feel compelled to "rise above
principle," but when the war has been won the weapcns should be dropped! As
to the vanquished jackals, it is in their very genes to conduct themselves in
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this manner, and for them there is no hope. One must forever be wary! But
even so, they should be reminded that short-tferm follies laid end to end can
only produce long-fterm disasters.

| think the "essence" of this matter was conveyed most succinctly last
fall by a very crusty, middle-aged geologist off a Kansas farm, when he said,
about all this: "You take a bucket of shit, stir like hell, and it'l| be
the turds that rise fo the top!"

Same Song: Last Verse

I have no intention of subjecting myself to the depressing and wearying
task of combing out andexposing all the blunders and absurdities palmed off
as "geology" by "The Little Corporal” .Verbeek and The Stooge, and their
coterie of little helpers. This would require a book! And they cannot pos-
sibly be proud of their handiwork anyway. | will instead drag into the light
only their most entertaining asininities, after first disposing of some
preliminaries.

According to Apprentice-Boss Laird, they didn't think encugh of their
effort to pass it on to Thompson, so finally, Laird did so himself.

Theirs was a very crude, ham-fisted effort. I+ was as though furn-of-
the-century, slaughterhouse butchers had invaded the hospital and were prac-
ticing "surgery," or as though monkeys were tapping typewriter keys while
their keepers were dreaming of more Shakespeare. This comes mainly of every
mother's son acquiring a "pedigree" or two (with genflemanly "C's"), as a
matter of right, by merely serving time and spending daddy's money! The other
factor in this is the corporate "system," whigh will not select, and demands
merely 8 hours of time per day--and "loyalty'" to the bosses. Such "geologists"
might just as well be in the construction (or is it destruction?) .workers'
union. Their "professionalism'" and mental and living habits are the same.

One wonders whether they have ever read a book, even on geology, since leaving
school, and whether they could ever learn anything except by practicing, in
the manner of horses and dogs. Such is the stuff of which soldiers are made!
But their role was that of officers! The real difficulty is that there is
insufficient officer material in the populafion, and this allows Little Cor-
porals fo parade as Captains. Add to this a nonselective or random system of
instruction and employment, and you finally get this sort of godawful MESS!

One thinks of what Hazlitt, an "Austrian" economist, said of Keynes, a
British socialist who posed as an economist, in reference to the latter's
magnum. opus. Said Hazlitt of Keynes: "AIll that was true he torrowed from
others, and all that was original was false!" Just so! But Keynes was ele-
gant of expression, though murky, and he succeeded in deluding a generation of
"scholars'" who had socialist predilections.
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One wonders who would have been deluded had t+he mess reached the courts.
What would | and three consultants of my choice have done to them and their
mess? | was once in the process of selecting consultants, and would have
conducted a "school" for them.

One also may wonder what might have been done, given the Little Corporal's
assignment of producing "alternative geology" with which to intimidate the
enemy, and, if necessary, delude judge and jury. Certainly the gross, embar-
rassing errors could have been kept out of the mess. The Stooge's lying was
an unnecessary strategic blunder. Contradictions could have been removed.
And, the great amount of ftime spent flogging an obviously very dead horse,
"mining reserves,'" when the second half of exploration drilling so obviously
needed to be done, would have been much befter spent chasing general geology
to more precisely seek out blunders that | might have made. This l[atter would
also have minimized their own blunders. They certainly should have spent a
day in the local university library pursuing the subject of regional stratig-
raphy. And they should have read selected chapters in any good igneous
petrology text such as "Turner and Verhoogen." Also, they badly needed to
learn about ore genesis, and hydrothermal fluid particularly. And someone,
who could observe, should have very carefully studied, at some length, a
selected number of microscope thin-sections! Five to ften minutes for each
slide, and at low magnification, made one helluva mess. But then, if they
had had talent, they wouldn't be "mining geologists" playing at exploration

.geology!

They used |5 to I8 man-months in their effort, and what did they produce?
For comparison, think of the few good-quality Master's and PhD theses and
dissertations that have been produced, and the time required. And think of
the older USGS Professional Papers. For that matter, think of the old USGS
test. It was two hours in length, with about 200 questions, and half the
questions concerned a map of quite complex and varied geology. Two hours!
Oh yes, | passed, with 14 extra percenfage points--when all but [7% who
attempted it failed.

They were dishonest, disorganized, unobservant, careless, ignorant of
geologic principles, and generally such poor investigators that one is en-
titled to consider them stupid! Of course this applies primarily to their
"|eadership." And the stench from their godawful mess would gag a maggot!

They were incapable of reasoning, unacquainted with cause and effect,
strangers to analysis and synthesis, cavalier abouf evidence and its collec-
tion, and devoid of principle. Since intelligence, knowledge, and ethics
- failed them, they furned to wild guessing. And they were stuck with low-grade,

school-boy description. For three long months "the inmates were running the
asylum"! Now, why was Eyrich so incredibly gentle with fthem in his dissent and
disavowal?

Now, let us consider some of their principal technical loves and hates.
It requires considerable ignorance, arrogance, and simple-mindedness fo

defend the low-grade foolishness of written drill logs fthese days, especially
now that at least half of all exploration geclogists have abandoned them.
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They were abandoned more than 30 years ago by Bear Creek and shortly there-
after by ASARCO. Such core logging is simply very crude and quite inadequate.
Such information as is recorded is inconsistent, incomplete, and virtually
irretrievable, which means that bad as the information is, it is also un-
usable. The log's worst characteristic is lack of "data" or "evidence" guanti-
fication. Nearly as bad is the impossibility of comparing one log with another.
Correlation of similar features from different holes is impossible. No two
people logging the same core will produce remotely similar words, And, most
evidence is simply not recorded. All this--and it could have been much more--
explains why thinking, "genuine" geologists abandoned them long ago. There

is no defense for writften logs except the brainless appeal to engineering
tradition. And it is quite a sorry ftradition: engineers "hand!ling" mixed
cuttings produced by churn drills! But, you might wish to refer to core
drilling in "the oil paftch." And, yes, some students were mislied by their
"profs'" this way. But in oil geology there are virtually none of the complex,
interrelated details whose accurate recording, correlation, and later analysis
are so very important when dealing with minerals. Truth in mineralized carbo-
nates is never simple, and a few unguantified generalities are never adequate!

Written logs virtually guarantee that nothing will or can be used on a log but
the assays. However, this is enough for simpletons and indifferent "good
soldiers"! The proof of the simpletons' mental quality is their bellyaching

about "confusion" and "difficulty" when forced to use histogram-and-symbol
logs. This also means that they do not understand geology.

Another principal piece of low-grade foolishness inherited from ancient
engineers working with veins, is also destined to be shunted aside by thinking
exploration geologists, and finally engineers too. | refer, of course, to
the engineers' assay-number shuffling, and the cross sections that they use to
more precisely guess (define and depict) mining or geologic reserves. And
also, one day, the two-category, word-defined--and ever redefined--classifica-
tion of reserves will be dropped as infantile and too crude. Now kiddies,
we will not "prove" ore by drilling from the surface!

| have never known an engineer who gave a damn or cared the least about
anything geologic except for two items: ore and "waste'"! And he damn well
wants the two separated and wants to know which is which. |[f he has any sense
at all, he also wants his ore depicted accurately. The final product that the
geologist delivers to the engineer might just as well be simple sections show-
ing ore, "waste," and faults. And fThose sections, horizontal and vertical,
should be made by a draftsman, any draftsman, fto the scale the engineer
wants, and also according to the spacing and direction he desires. In order
to do this the draftsman must receive from the geologist a detailed and cor-
rect, three-dimensional, "engineering'" representation of the ore and faults.
This can only be done with contours! Once the acfual three-dimensional
reality is depicted and defined in Three dimensions by contours, any draftsman
can be shown in minutes how fo derive and plot any sections, at any scale, in
any direction, for those who have no ability fo visualize in 3-D or haven't
enough sense to "read" confours. The same system should be used to show
variations in grade, and a draffsman should add grade variations to his sec-
tions. Roscoe understood this quife well, would have agreed, and rather
fittingly used a junior engineer as his draftsman.
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IT is vitally necessary that detailed evidence be collected honestly
and thoroughly, then analyzed, first to understand correctly the generalities,
then the intermediate features, and finally a welter of smal!l features.
These features are all related to the ore, either directly or indirectly.
And, many or most have either irregularly curving or "planar" surfaces that
a real geologist must first visualize in 3-D, then plot in 3-D, before being
able to define and depict ore! Of course their correct age relations must
also be known.

With 8 fo 12 irregularly curving, and "planar," elements, oriented every
which way and mixed fogether in space--and of different ages, ftoo--analysis
simply cannot be done except by working with Three dimensions and with a
relatively large volume of rock involving a number of holes. Cross sections,
meaning two dimensions, may be an idiot's delight, but they will not lead to
a good estimate of the truth. They will remain riddled with errors!

The very name "cross" section implies veins, or deposits having some
regularity, with two long dimensions plus one short one. The further one
departs from this ideal the less appropriate are '"cross'" sections. And one
can hardly go further than multiple, highly irregular, complex deposits in
carbonates!

"Analysis' by cross section leads naturally to such lunacies as drilling
on sections. |s the ore to be mined out only on sections? The engineers'
answer is that everything, meaning only ore, is to be "averaged," which means
simply that they are fotally ignorant and contemptuous of geology. Now this
is the tail wagging the dog--with a vengeance! The cartoon governs exploration,
then development--but reality governs mining? And what does one do with
variations in rock complexity, which require variations in hole-spacing?
Further, what does one do with variously oriented angle holes? |Is it all just
play-acting, fo be forgotten during mining, as the shift boss follows his nose
in ore? Whatever happened to collection, analysis, and synthesis of evidence
from progressively closer-spaced drilling in order to more precisely draw,
liferally and figuratively, sound conclusions including those of the ore? |Is
this to be traded off for an oxcart full of ancient, simple-minded, engineering
"formulas"?

What can anyone say in defense of the sTupld and dishonest pracflce of
"projecting” evidence (assays) from where it was generated to where it would
have been more convenient--to a section? Must it not be another brainless
appeal to engineering tradition? And, is this practice not also rooted in
veins? Of course such "projecting” constitutes pretending that bent sections
are straight, and it is done To simplify the "averaging game'! And the averag-
ing game is resorted to in order to more precisely hide ignorance of the follow-
ing: source, plumbing, host, alteration, and mineralization, ftogether with all
of their subsumed parts.

Now kiddies, are you aware that some published definitions of the ore
classes--""proven," "probable," and "possible" or their eqU|valen+s--do note
percentage-ranges by which the estimate may deviate from the truth as ultimately

found? Such deviation must be the governing thought that lurks in every
evaluator's and engineer's head when considering "probable" or "possible" ore.

J
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This is the core of the matter! There is no rational reason whatever for not
dispensing with the superfluous words in favor of dealing only and directly
with the ranges themselves. There is nothing "tight and springy" or "scien-
tific" about beginning an ore-class definition by arbitrarily and subjectively
choosing an inflexible maximum distance that ore may be projected from a

drill hole. Just think of what happens. in using your rigid, property-wide,
subjective projection-distances for multiple, complex and variable ore blocks,
and also different parts of blocks. All of block 9 is "simple"; part of
block 8 is a nightmare; and block 5 is still an enigma. In effect, your
rubber "scientific yardstick" varies in length from place to place--in terms
of actual uncertainty! The fruth is that one uniform, property-wide degree
of uncertainty would require great variation in hole spacing from place to
place. And, by the way, what would that do to your precious sections, hmm?
Shall we now make yet another brainless appeal to engineering fradition?

Now listen, knuckleheads! There is something else you should know:
Without characters |ike me, characters like you would be few in number, still
in caves, and without the horse or the wheel! And, life would indeed be
"short, nasty, and brutish"!

Mineral exploration is so very expensive and so very Important that the
ignorant, greedy fools in the front office; and their flunkies the engineers;
and the engineers' little retarded cousins, the "mining geologists'"; should,
if they will not assist, at least stay the hell out of the way and keep their
goddam politicking hands off until they are told that it is their turn!

Now, as to the meat of the mess, has it occurred fto you yet that the
deposits were formed from "typical," "porphyry-copper,”" hydrothermal fluid;
derived from typical, porphyry-copper, source magma; and of typical porphyry-
copper age? Oh yes, the fluid originally would have had that much sulfur.
Almost certainly most of the sulfur went through the system and exited as
sul fate--calcium and magnesium sulfate. You doubt it? Investigate the
|iterature of the Ok Tedi deposit!

Since most of the solids in the solution were "retained" in the carbonates,
by replacement of clean calcite and dolomite, one need only estimate the
present bulk chemistry of the replacement minerals (except for calcium and
magnesium), then sensibly add some ftheoretical components that passed through
the host rock, and something to account for subsequent erosion, to have a
sound estimate of the solids, or components, that were contained in the hydro-
thermal fluid. These components were mainly the ordinary igneous-mineral
components that otherwise would have crystallized as the lower-temperature, last
half of the granodiorite minerals. And these components were also present in
the proper magmatic or granodiorite-mineral proportions. The ions in the fluid
were the equivalent of all of the following: The essential late quartz and
microcline, and you might say "deuteric" for these earlier and mostly second
generation minerals; plagioclase (albite rims); epidote, too; and some biotite,
sphene, and apatite, plus a few ofher odds and ends. These were in fact the
nonaqueous |liquid fraction of the melt after resorption during and due Yo
"second boiling" of the water-rich magma. In addition, some so-called vola-
tiles wers present. Quite late, and from lower in the "hydrothermal-fluid
reservoir," came much iron, and most of the copper and sulfur. Now, tThese
components produced alteration or gangue minerals and sulfides in the carbonates
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by metasomatic replacement--or metasomatism. Do you understand that the meta-
somatism was of silicon, aluminum, iron, potassium, sodium, fitanium, sulfur,
copper, and all the rest, including some calcium and magnesium? Why do you
emphasize any one of them--say, "potassium"? Could it be that you don't
understand, and are not thinking, but merely parroting something you've read?
Are you simply dreaming of describing and guessing? And, by the way, can't
you think of processes and principles, and then say alteration, instead of
wallowing in such homemade nonsense as "skarnification'?

[f you were good theoreticians (hell, if you were just good!) and under-
stood geologic processes and principles, you could have anticipated or derived
much of the geology of the property from just a few fundamentals, and could
have avoided your gross embarrassing blunders! But alas and alack, you were
not, and did not, and could not! - And your orders were fto reinvent the wheel
and make it different--so you invented a square one!

Now let us examine the mess; and let us begin with your "ethics"! You
were ordered to "reinterpret," or make different; for this, may the order-giver
and all his willing followers fry in hell evermore! The term "interpret" can

be replaced wherever you use it by the fterm '"guess" with no change in meaning.
Once, some time ago, geclogists fought about evidence or observations, chemi-
cal and physical principles, geologic processes and principles, reason, analy-
sis, synthesis of evidence, and conclusions that did or did not necessarily
follow from the evidence. Now are we all supposedly entitled to our guess,
with all guesses being equal, except for that guess which proves fo be
"inconvenient'? ’

You say you did a literature search? Then why did you so very badly
bungle stratigraphy, even that of Cy Creasey (USGS)? and ore genesis? alteration
and its zoning? and petrology? You did your "reasoning" by analogy, by visit-
ing other areas. Was this meant to be your substitute for local evidence, hmm?
.The claim is made that Lefabvre did "detailed" mineralogical work. Think
about the *time available fo him for each of about 280 fthin sections! He
would have had 5 to 10 minutes for each section. This allowed him to look
and guess at low magnification only. And, his conclusions show it! You
plainly imply fthat there is little or no potential for ore outside blocks I,

2, part of 8, and 9. Could it be that you are faking seriously your own
definition of "possible" ore? Do good-grade intercepts in holes more than

280 or 565 feet apart belong in a new class of ore called "impossible!"?~-or
do we say this of only part of the possible ore? And what are we fo say about
The Stooge's lying, as revealed by Eyrich? Was The Stooge and his nonsense
made more believable and authentic by acquiring his subordinates' signatures
and indicated approval of that nonsense? For shame! For shame!

Let us now examine some of your murk and fog. You say that |, in contour-
ing, "projected" data to a horizontal plane? This is a misuse of "projected."
In contouring nothing is moved! Everything is plotted to scale in ifs frue
position, angles and all! To you, "detailed" means plotting your generalized
guesses and murk at 40 feet fto the inch. Some detail! To you, subdivisions of
"formations'" are also "formations." What slovenly ignorance! And how could
you manage to stretch your incompetence so far as 1o use regional-metamorphic
terminology for altered and mineralized carbonates? Mineral-""assemblages"
indeed!! Don't you know that alteration, especially of carbonates, is "brief,"
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and change is inch=by-inch and "day-by-day"? Causes are constantly changing
and shifting, and so are effects! There is no stability, nor equilibrium;
therefore, there are no mineral "assemblages." Now think about zoning!
Regional metamorphism is a nearly "dry" (pore fluid) process, it requires much
time, and its causes act with much uniformity over large areas. Recrystalliza-
tion of local constituents is the dominant process, and the rule is stability
and adjustment fo equilibrium (mineral assemblages). Mineral changes are
gradual and overlapping, and require much distance. Contact metamorphism is

a recognizable cousin to This; buf, the time is brief, distances are short,
temperatures are relatively low, and causal condifions are decidedly nonuniform.
But still the result is "dry" recrystallization, generally without equilibrium,
and it produces quite variable and nonuniform "assemblages" of minerals from
local constituents. Clean carbonates can only recrystallize fo form larger
carbonate grains. |In the case of "S-zones" and Cam sandstone there was
virtually no effect except to enlarge the carbonate grains of the cement.

Sand (and silft-size grains) is still there almost in ifs entirety and very

well rounded. The contact-surface between quartz=-sand grains and dolcmite
became a very thin film of very small diopside grains. Contact metamorphism

is not a form or fype of alferation! Alteration is caused by hydrothermal
fluid, of which there is virtually none fo be had from a freshly-arrived

magma, which by its arrival contact-metamorphoses its enclosing rocks. Hydro-
thermal fluid can only come much later, after much magma has crystallized,

You said "lamprophyre" dikes because it sounded more "scientific" than "dark-
colored" dikes. Buf the truth is fthat it does require some care and some time
to identify the minerals in those rocks, and one must have a rough grasp cof
petrology. You really didn't care, and you didn't have the time! Now, why

use such a broad and descriptive basket as "skarn"? And what is a "typical"
skarn? As the fluid composition changes so do the minerals. Consider
"porphyry copper" fluid, and that of molybdenite, and scheelite, and fluid

from magmas of a variety of compositions, and fluid with any number of varia-
tions in igneous-rock mineral components as well as values and "volatiles."
What is a "typical" skarn? For that matter, what is a skarn? |Is it a metamor-
phic product, regional or contact, of very-impure carbonates; or, is it a
hydrothermal-fluid product? And, why is an altered sandstone (Cam) a "quartzite'
to you? :

fncidentally, whence came block [3? Can't you count either?
| will tell you again that no silicates formed in carbonates, almost none

in S-zones and sandstones, and virtually none in the Dmg due fo contact meta-
morphism. It is an ignorant and stupid absurdity to suggest that silicates

containing iron, aluminum, or potassium were so formed in those rocks! | will
remind you, too, tThat nearly all the microcline present in those rocks is
present as sand, still all there, and still well rounded!

- The main "theme" of those rocks is early altferation, by the addition of
silicon to produce mainly diopside-=silicon reacting with dolomite. In the case
of limestone (calcite), silicon at high temperature (~525° C) produces wollas-
tonite; at lower temperatures, quartz and caicite resuit. Buf with later Al,
Fe, Na, K, and a little Ca and Mg from the fluid, the Si reacts to produce
mainly garnet and epidote first, and finally quartz. Epidote in limestone is
a medium-to-high temperature mineral--not low temperature--dummies! Since
only a trace of wollastonite is present, obviously the required temperatures
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did not prevail! Because such temperatures did not prevail, there could be
only a trace of monticellite, and no more than a frace of olivine (forsterite),
which requires, among other conditions, 90° to 100° higher temperature than the
very abundant diopside, dummies! AT the high-temperature ends of serpentine
masses there are diopside and diopside remnants--didn't you notice? Magnesium
in the stock, due to assimilated dolomite mainly, is present (of course) as
minor diopside and chlorite, not olivine!

You have invented something new by advocating that hydrothermal fluid was
released three times in succession from the magma chamber (and it had to be
over a short time span), then passed through 2,000 to 4,000 feet of crystallized
granodiorite, then reached fthe carbonate host rocks at three wildly different
temperatures. This is wildly asinine! How long do you think a petrologist,
physical-chemist, or typical exploration geologist should laugh at you? Don't
you realize that fluid temperature is dropping within the carbonates during
crystallization of various alteration minerals? [t is highly probable that in
many very small volumes of altfered rock only one period of fluid release is
represented. But, fluid did change in character, second- and third-order
plumbing. (fractures) became sealed with new minerals, new plumbing formed,
fluid from any one pulse consisted of fractions that differed in physical and
chemical properties, and these fractions mixed and intermingled. There was
certainiy no perfect overlap in the development of new plumbing, nor was there
repeated use of old plumbing by subsequent pulses of fluid! Mostly, new
plumbing in the general vicinity of old, sealed plumbing was formed and allowed
a later pulse of fluid fo pass. Most assuredly most alteration minerals, except
for most magnetite and most sulfides, formed each fime new fluid reached the
carbonates. However, through time, fluid coming from the chamber varied in
composition. Early (first pulse) it was rich in silicon, and later (last
pulse) it was relatively rich in iron, copper, and sulfur. So, it is a virtual
certainty that most of the common alteration minerals are of two and probably
three ages. Do you understand? And, are you not aware of retro-alteration
or refrograde alteration? Don't you realize that fluid of later pulses having
similar initial femperatures cooled rapidly as it moved through previously
altered rock by very devious routes? The mixed and incompatible minerals of
most thin sections mean no "assemblages" because fthey formed at different tem-
peratures, pH, partial pressures of oxygen and carbon dioxide, total pressures,
times, and rates. This also means repeated and variable alteration, and mixing
and intermixing of ever-changing fluid flowing at ever-changing rates. All
this modified and made quite complex what would have been simple and plainly
zoned had only one fluid-pulse passed through a simple rock such as calcareous
siltstone. This is no place for simple-minded, ignorant amateurs playing the
guessing game! ’

Alkali (K and Na) metasomatism, meaning replacement, was not significant
in any rock! Most sodium passed through the system, but what didn't is present
in scapolite--which you passed off as wollastonite, high in limestone and with
quartz in faults! My! My! But, also, some scapolite is present in the Cam
in block 10. There was never much potassium in the hydrothermal fluid, relative
to the other ions! But there is general and mild to moderate sericitization
of calcic plagioclase in the vicinity of hydrothermal plumbing through the top
of the stock. This is the principal K-metasomatism and you missed it! And,
some of it may well be "deuteric'--meaning prior to the crystallization of
essential microcline and quartz. In and immediately adjacent to the plumbing
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(veinlets) in the stock fthere is minor hydrothermal microcline and siight
biotite alteration. This is if! In the carbonates there is slight micro-
cline (K), mainly in limestone, and zoned late and outside there is moder-
ate phlogopite (K), the Mg analog of biotite, in dolomite. All chlorite

in carbonate was originally phlogopite, but was later weathered, "oxidized,"
or retro-altered. All such chlorite retains the very characteristic form

of phlogopite--they are pseudomorphs! The two types of microgranodiorite dikes
represent a few crystals mixed with liquid magma, and also mixed with hydro-
thermal fluid (water). This is why their "magma" was so fluid, as opposed
to the "dry" coarse granodiorite ("Q-sill'"), and why the phenocrysts of
plagioclase were altfered, and why their characteristics are so uniform, and
why they are present only near and among altered host rocks. Their moderate
"enrichment" in potassium, and "shortage" of aluminum, is mainly a matter of
omission of nearly all calcic plagioclase-=the early, coarse solids in the
chamber through which liquid and just a few small crystals were strained fo
enter the principal faults fthat cut the crystallized granodiorite. In the
stock, and also in "Q-sill," mostly up~dip, there was cross-cutting by, and
upward movement of, latest dry liquid magma having essenfial-mineral compo-
nents that would have formed and finally did form almost solely microcline
and quartz--alaskite. This is not K-metasomatism! How could you be so
ignorant? Also, in the case of "Q-sill," some "filter pressing" left zones
of "solely" plagioclase, which rock appears: nearly white. And you ignorantly
lumped this together with fThe quartz-microcline rocks. Ho hum!

By the way, "Q-sill" magma was "dry"; lf did not alter carbonates.
Because it was "dry," "Q-sill" is hummocky, +hick, and unaltered, except
where it later received post-crystallization, hydrothermal fluid of The last
pulse--dummies! |t assimilated some carbonates, which formed epidote and
diopside.

Now let us look more closely at the igneous rocks. The stock-is grano-
diorite, not quartz diorite! And the magma contained some 3% to 5% dissolved
water, which "segregated" and accumulated to about 10% to 12% during crystalli-
zation. Then, pressure forced the water through the crystallized stock roof
as hydrothermal fluid. Pressure also forced out some magma, usually with some
hydrothermal fluid, which formed four different types of dikes and sills,
during and just after fluid release.

One can readily observe that, in the stock, the mineral first formed was
biotite (Fe and Ti rich), then plagioclase, which "adjusted" to about Anzg
By this time some sphene and apatite had also formed, and the Ti in the biotite
had crystallized as rutile. At this point during crystallization, half the
magma, in The descending zone of crystallization, had formed crystals, and
half was liquid; water was "abundant" in the melt, and temperatures had
fallen. Then, a vapor phase (''second boiling") developed and caused about a
third of the crystals to be resorbed--taken back infto solution. With further
cooling, crystallization resumed. Albite plated the Anzg; fine biotite with
less Fe formed; more apatite and sphene formed; epidete ?ormed from Al, some
Fe, and much Ca; possibly some sericite formed; and finally, the ordinary,
essential microcline and quartz crystallized in tThe last available space!
You may term some of these "deuteric," but you may not term any of them either
metasomatic, or hydrothermal-alferation products. Tncidentally, much later
there were formed some hydrothermal epidote, sericite, and cther alteration
minerals.
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Magma released during the first fluid-release crystallized tfo form the
oldest dikes--porphyritic microgranodiorite. These are the only dikes cut
off by the thrust. Investigate the southwestern corner of the property!

None of these dikes are present above the thrust! The thrust cuts and
crushes the oldest alteration. The next oldest dikes and sills, of micro-
granodiorite, cross the thrusts, are abundant on Marbie Peak, and are

plainly cut in many places by "Q-sill." "Q=-sill" is next to the youngest,
intrudes the thrust in many places, and forms dikes above the thrust that

cut the microgranodiorite dikes. Only the diorite cuts "Q-sill." By the way,
"Q-sill" has some hornblende and some other features that separate it from
stock rock. The diorite contains almost solely calcic plagicclase without
albite rims, abundant hornblende, little biotite, 2% to 3% magnetite, and a
surprising amount of chlorite. The magnetite and chlorite were not derived
from prior olivine! This diorite was formed after the fluid-release, but
only shortly thereafter. |t represents a collection of solids ("residue™)
lef+ after the fluid had passed through, plus renewed crystallization with
|ittle water available. Now, all these various dikes are nicely associated in
and among altered and mineralized host rocks. They are in the proper propor-
tions or quantities required to represent early-formed crystals plus some
magmatic and some hydrothermal fluid. And the hydrothermal fluid contained
the rest of the magmatic components in solution. Their relative ages corre-
late nicely with their different compositions, and they are dated the same
age as alteration. Further, their distribution, and that of the alteration,
spread over the |2 blocks, implies something of thickness of crystallized
granodiorite in the stock-roof, and this fits nicely the required water, given
20% to 30% solids in solution. Now, instead of "interpreting," why didn't
you dolits untangle all this, while making sure that it fit the abundant
evidence and also sound principles and processes?

Let us look again at more of your garbled "interpretations," disguised
as principles and processes. Apparently you didn't know that chalcocite forms
from bornite and chalcopyrite simply by oxidation due to the presence of free
oxygen in water moving through them. Late, low-temperature, hydrous alteration
minerals, with or without magnetite, are irrelevant to chaicocite development.
What is relevant is proxlmlfy to the surface, and fthe presence of open frac-
tures. "Remobilization" is simply false-—-a pipe dream without theoretical or
empirical foundation! |t belongs in the same cemetery as "granitization,"
"sedimentary-syngenetic" lead and zinc, '"leached-granite" uranium, "the rotat-
ing 'doughnut'" of mineralizing and altering groundwater around an intrusive,
"gneissic—dome dreams" applied to the Catalina Range, and all the rest of the
kookery in this business! Don't you know that all instances of reported
"diagenetic" and "authigenic" K-feldspar have, on careful ‘investigation, been
revealed to be false? This nonsense belongs in the same cemetery as your
"remobilization." You refer to sulfides "having replaced magnetite." Tell
that fto any petrologist or physical-chemist--then stand back! But why didn't
you simply observe? And calcite replaced garnet? How ludicrous! You could
again have simply observed. You had it exactly backwards! Does the rubber
mallet indent the stee! anvil? To you, "porosity" during mineralization is
everything! But, solution and replacement, volume-fcr-volume mainly, was the
dominant process. Nearly all the rest was fracture-filling. What "pores"? Ch
Your "porosity" is actually the result of sulfide replacement of remnant
carbonate grains, most hydrous silicates in varying degrees, and fo a minor
extent diopside too. Certain minerals, once formed, were not subject to
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replacement. These included: magnetite, quartz, epidote, garnet, microcline,
and sphene. Real "porosity," actually permeability, was due to fractures that
varied from faults to microfractures, crystal-boundary spaces, and cleavage-
plane weakness. Think of the very high total pressure of hydrothermal fluid,
and think of its chemical characteristics, then think mainly of solution

and deposition! Serpentine is not "porous" as you imagine. I+ is not com-
posed of loose fibers, or prisms, |ike your fathers' old felt hats! It is
dense, solid, and virtually impermeable except for fractures. But, it is
composed of hydrous minerals; it is chemically quite reactive; and it is readily
dissolved and replaced!

You claim that the Horquilla Formation is contact-metamorphosed (on Marble
Peak?). But the rocks are altered instead! Away from alteration the very heat-
sensitive shales and siltstones are quire unaffected! And carbon in |imestones
and dolomites is also very sensitive to heat. The rocks "bleach" before they
recrystallize. What do you say about all the black in the Horquilla? Contact
metamorphosed, my ass!

[T is a virtual cerTainfy that some of all the various hydrothermal-fluid-
derived minerals are present in fracture fillings. Why should it be otherwise?
But you saw only a few.

Had you been capable of observing, large and small scale, you would have
noticed that fremolifte was the first alteration mineral to form in dolomite,
that it is widespread and dispersed, not mainly in fractures, that it is a
low= to medium-temperature mineral, and that it is all butT absent in |imestone.
To form, its composition requires only The addition of silicon to dolomite.
This latter is true also of later and predominant, but higher-temperature,
diopside.

You "invented" olivine, then "invented" its retro-alteration to other min=-
erals, some of which have wildly different cation composition. What wildly
unprinciplied theoreticians you are!

| am prepared to grant you "ludwigite" (x=-ray), which was my "actinolite,"
and perhaps "zeolites" in cracks, but no more!

“Your "prehnite'" was based on a hasty look and guess at pseudo "bow tie'" or
"wheat sheaf structure in one or two slides. Had you investigated and deter-
mined the optical characteristics, you would have found this to be clusters of
idocrase crystals!

The garnet, you say, is ''grossularite"? But it is actually an.isomorphous
series, from andradite (red, Fe~-rich and Al-poor) to grossularite (+an, Fe-poor
and Al=-rich)!

There is no "spinel" among the alteration minerals! You were quite likely
looking and guessing at apatite.

Now, would you care to admit to the dozens of minerals that you simply
didn't notice? Do | need to |istT them?
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In view of all the preceding--and |'m not finished yet--let us mercifully
bypass and ignore your hilarious sequence of events or paragenesis! The less
said of it the better, eh?

Your guesses about ore controls, major and minor, are of the same low
quality as the rest of your "interpretations." - The very first fluid, under
the highest pressure, and with only some 5% to 10% dissolved solids, almost
all silicon, went tThrough the most permeable zones near the plumbing through
the top of the stock. |+ moved along avenues of least pressure. These were
the sandstone and also the dolomite and fine sand of the "S-zones." This was
because, in recrystallizing, dolomite grains have more open space along their
borders than do calcite grains. Dolomite grains are harder, crack, and retain
cracks more readily than calcite. Limestone (calcite) deforms by translation-
gliding along twin planes of calcite without an increase in permeability.

With sand in the dolomite, it is, as a unit ("S-zones"), even more brittle

and rigid. In response to lateral stress, such rock, and sandstones and
quartzites, will split like shingles, and also shatter. So, the first fluid
moved through Cam sandstone, the '"S-zones," and the most dolomitic central part
of Cau. The result was a very tight, diopside-rich rock, not subject to much
replacement. But it was quite brittle and later was shattered. The fractures
passed fluid to the "L-zones," which were relatively rich in calcite. That is
why the base of "L-zones" is better mineralized for greater distances. Dmg
was a quartzite before infrusion of the stock. [+ is thick, and any new
fractures were readily sealed. Therefore, there was indeed ponding upward
against Dmq, and the top of "L-2" indicates it.

The upper Abrigo member is clean. carbonate except for the base, and it
consists of very thin and "crinkly" beds. The bedding planes not only were
permeable but with any lateral stress became even more so. Very early the
central, dolomitic zone was altered largely fo diopside, leaving the top and
bottom to be much better mineralized later. :

The Escabrosa dolomite disftributed fluid along grain borders much more
readily than did Escabrosa {imestone.  And the dolomite was converted largely
to serpentine, with some diopside, which was readily replaced by sulfides.
Grade and continuity can be quite similar to that of "L-2." But Escabrosa
| imestone (top half) did not alter to the equivalent of serpentine with some
diopside. |t altered, with Fe, Al, and Si, to garnet, epidote, and quartz
primarily. And without bedding, and having few open fractures initially, fluid
spread along crystal borders. Contacts can be knife-edge sharp! This formed,
in some places, rock very nearly composed of 100% nonreplaceable silicates.
Such rock, where not shattered prior to mineralization, can produce "islands"
quite barren of sulfides. But if rock with such silicates contained, say,

10% calcite remnants, and was well shattered before mineralization, very good
grade ore could result. For sulfides the controls were: completeness or
thoroughness of calcite replacement by silicates, and post-silicate, pre-
sulfide shattering. From this you may deduce continuity. And don't you ever
forget quantity of fluid containing sulfide components! Now, why are you so
stupid as to lump together Escabrosa |imestone and dolomite? Engineers might
be pardoned, but "geologists,'" never!

Your "stratigraphy" is very funny, too! But first, a few observations:
IT is the Bolsa Quartzite that is present on tThe west edge of the roof
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pendant as the lowermost rock. [If is not the overlying Abrigo Formation.

Are you blind, too? |f you had investigated the published regional stratig-
raphy of the Escabrosa you would have found 475 to 500 feet, not 600 feet,

to be a sound estimate of the Me thickness at the property. You said that
the fine-grained Dmg (quartzite) is similar to the medium-grained, 30% to 40%
dolomite-cemented Cam (sandstone)! |It's even worse than this: Dmg is light
gray, and the Cam is green! What careful observers you are! And why did you
say that the Cau is 65 feet thick, then a few sentences later say that its
thickness is 74 feet?

You obviously know nothing of marine sedimentation, either clastic or
chemical! Nor do you know anything of southern Arizona stratigraphy. And,
you couldn't be bothered fto learn! But perverting Cy Creasey's USGS "strat"
descriptions based on rock 3 to 5 miles to the north takes a helluva lot of
nerve! Why didn't you make drawings of his Martin Formation, based on his
words, as | did? You would have found that erosion had removed all but the
lower few feet (4 to 6 feet) of Dmg and that we virtually agree concerning
the rock composing the "S" and "L" zones! There is I5 to 20 feet of rock at
the top of Ca and base of Dm that he and | could argue about, but that's all!
There are angular unconformities between the formations, which means that the
tops of many formations differ in the ftwo areas, but otherwise there are very
few differences.

The reasons for the similarity are: both of us understood our subjects;
both of us were careful, competent, and honest observers; and of course there
was sedimentation continuity over such short distances under the conditions
that then prevailed.

During Dm time the landscape was similar to that of southern Florida and
offshore from there. Nearly all sediment deposited was chemical sediment,
deposited as carbonates, because the land, with exposed Ca, was of low relief
and elevation, and consisted of islands(?) and peninsulas. The principal
"highlands" shedding clastic sediments were several hundred miles fo the
northeast! A deep basin, of carbonate deposition, prevailed and was centered
some 50 to 100 miles to the south and east of the property throughout nearly
all of Paleozoic time. The locality of this property was under shallow water
much of the time; again, remember that lifttle clastic sediment was fransported
from nearby eroding Ca. There was not fThat much exposure or erosion of Ca.

Clay from eroding Ca was dispersed fthroughout the basin. Sand formed
sheets, Dmg (and Cam, too), from shore outward some miles, and the shoreline
migrated through time. Wind and current carried some fine sand and silt
outward from there fo form mainly very thin zones, interspersed among the car-
bonates, to form "S-zones." The "L-zones" (and Cau) are virtually pure
carbonates. Now, of course there was continuity of sedimentation, and is
continuity of sedimentary rock, over short distances such as a mile! The
preceding explains why sand and silt grains in the Dm are so well rounded,
spherical, and well sorted; why Dm contains so li+tle clay; and why so much
clean carbonate prevails from the base of Cau to the middle of Ph. Now,
Kiddies, this isn't simply me and mine! It is mainly principles, processes,
and the published work of others! How could you be so stupid and ignorant?
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One feels embarrassed for you, in reading your drivel about "deltaic
deposits," "facies changes" in miniature, and "discontinuous deposition of
Dmg"--and in "channels" yet! They were marine, shallow-water sediments with
very little clastic sediment contributed! What dummies!

You dream of "shaly" carbonates in the Cau, sand and silt in "L-zones,"
and "shale" in "S-zones"! All this is very poor observation, bungled princi-
ples and processes, and abysmal ignorance of the published work of others--
you fools!

You were too dense to notice the structural differences over and under
the thrust, and toc blind even to be sure of the thrust itself. The thrust
was perhaps a '"gravity slide"? With | to 2 miles of rock above it? Or were
you dreaming of the wet-sediment slump in the Ph? It is very likely that the
top plate "stood fast," as the bottom was pushed eastward by more magma intrud-
ing to tThe west. Quife likely it is an underthrust! Its age is after first
dike and first alteration, and before second dike and second alteration!
Movement must have been enough that easternmost porphyritic microgranodiorite
dikes in the fop plate were later removed by erosion of that top plate to the.
west of the property! This requires at least a half mile of displacement.

The same reasoning and type of evidence applies to the Dmq in the top plate.

The thrust is an irregular and "undulating" surface. Picture the top
plate crushing, shattering, and grinding as the |Jower plate moved eastward.
This is why there is so much fracturing in the top plate, why most such struc-
tures show |iftle displacement, why so many do not continue info the lower
plate, why the surface structure is so varied and complex, and why it is gen-
erally related to major curves in the underlying thrust-surface!

- Structure in the lower plate is comparatively simple. And incidentally,
this is the "home" of more than 90% of the "ore"! The rock adjusted to
accommodate the intruding magma mostl!y by '"bending" and by large blocks moving
(hot by movement along single faults). Later, there was repeated fracturing
and some faulting in response to hydrothermal-fluid pressures. Many of-.these
later faulfs, and some older ones, too, are now occupied by dikes. Picture
moving blocks of ice in a ftank of furbulent water; then iater, when the blocks
are all frozen fogether, picture them locally and repeatedly fractured by
intense pressure from below. There was of course repeated (recurrent) move-
ment along some faults.

Later, 28 million years ago, there was regional disturbance with eleva-
tion to the west, which increased the dip (+ilt+) to the east. This was when
the quartz monzonite batholith was intruded nearby to Tthe south and west.

This act of intruding produced some new structures as well as renewed movement
along some old faults and joints on the property. Of course such structure was
never "healed" by alteration minerals, because there was no fluid. These,
together with unaltered old structures, and zones of weak, hydrous minerals,
constitute whatever "bad ground" is present on the property. '

Now kiddies, you must never again divorce cause from effect, then lean
on your "interpretations'!
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And, what was it fthat fthe stupid, ignorant, bungling, lying, and slander-
ing Stooge said? Oh yes, that | had "screwed up the geology of the property'!
Hey, Stooge! How would you have relished defending your gossamer dreams in
court? What would | have done to you?

In guessing your "mining reserves" you very neatly selected a hole-
spacing (projection distance) that would make block | "probable," and place
all others, as blocks, in the "possible" category. Now why wasn't this done
by UM before it was sucked in? Of course the very notion of rigidly projecting
certain distances, including projecting a fixed 50 feet outside outer '"ore"
holes, is bunk, since the rock varies in complexity and predictability through
a continuum. But, if it had been, or were to be, drilled on a grid system
with holes equally spaced, that spacing would be about (40 and 210 feet for your -
"orobable" ore, in order to leave no gaps of "possible" ore. Except for the
- rigid and brainless inflexibility, | agree with these numbers, as rough aver-
ages for end members of a continuum. But when you refer to "possible'" ore, the
numbers are 280 and 565 feet, roughly. With "good" holes spaced wider than
this, the entire subject-area must be something other than "possible" ore--
say, "impossible!" ore?--or the gaps beyond projection distances must be
thought of as other than "possible" ore, perhaps as "impossible!" ore! This
may pass as good "engineering thinking,”" but it isn't worth a damn for
exploration!

Why did you use a constant |0 cubes per ton, for rock this varied? This
alone produced error of up to 25% in your tonnage guess of some rock! But
then, you wanted only a rough guess, which was appropriate for a half-drilied
prospect.

You advocate drilling about 20 holes in four large areas that remain
undrilled. Before you squander that much of your shareholders' time and money,
you had damn well better think of surface alteration, zoning, plumbing (up
dip), holes updip without any silicates, and the two earliest dikes! Your
ignorance and stupidity are. e not sufficient reasons to squander your shareholders'
money !

For 10 million bucks you could now buy more than 400 holes drilled from
the surface. You don't need nearly this many more holes to finally "believe in"
9 to |0 million tons, at plus or minus 0%, of, let's say, 1.65% (cutoff)

copper ore. And, it is doubtful that you could ever "believe in" that much
ore using 1.75% copper as a cutoff, even if you drilled 4,000 holes!

With this | have grown weary of your godawful MESS, and aifthough | chose

to ignore much of it, surely even you now understand why its aroma would
indeed gag a maggot.

Once Again, Let's Have fthe Chorus

If there is an overall moral to all this, it is: Defend yourself and the
truth! And, | direct this only to the young. The old fools are beyond salva-
tion, redemption, resurrection, and erection. For them fthere is no hope. They




. MEMORANDUM, page 45 o June 30, 1980

are fully occupied in their senility by avarice, malice, and "image." | state
+his only for you younger vipers "on The make," for you specialists who are
too busy to be wary of your masters' incompetence and '"Modern thlcs," and

for you younger ''good soildiers." Restatsed, That moral is:

Piss on the "chain of command" (see Gulliver's Travels)! To heil
with it! Drop everything! Take the time! Write it down! Then
spread copies "frem hell to breakfas®'!

The reasons are simple: You are to take damn good care of old Number One, plus
the shareholders, ftoo. Neither you nor they can ulfimately win by playing with
the short-term expediencies of lying, stealing, and forcing. Remember that
your crooked, power-mad bosses' short-term follies laid end To end will one
day surely require a goat.  |[f you have any frace of conscience, you must
maneuver in this manner in order to more precisely preserve and maintain your
sel f=respect, which takes precedence o all else! Finally, remember also:

The goddamn bosses dén'# pay you, the sharsholders do!

FINIS
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SANTA CATALINA MINING CORP.

1996 ANNUAL REPORT
DECEMBER 31,1996

Report to Shareholders

The Board of Directors is pleased to present this report to shareholders on the activities of the
Company during the 1996 fiscal year. The Company is currently involved in two key mineral
exploration projects: The Pilar Gold Project and The Murindo Copper/Gold Project.

The Pilar Gold Project

On January 3, 1996 Santa Catalina Mining Corp. announced that it had signed an exploration agreement
with an option to purchase claims and concessions known as the Pilar Project in the State of Sonora,
Mexico, approximately 145 kilometres southeast of the capital, Hermosillo. The project area
encompassed approximately 6,000 acres. Since that time, over 6,000 metres have been drilled, 3,200
metres of trenches have been opened and over 2,300 rock chip samples collected. Today, the Pilar
Project encompasses a total of 11,180 acres.

There are several prime gold targets at Pilar: La Guadalupana, Zacatecas, Santa Cruz and Represo Viejo.
Most of the work to-date has been conducted at La Guadalupana. This area contains northwest trending
shears which carry gold and silver mineralization and there are 6 old gold mines in the area which were
exploited on a very small scale at the beginning of the century. The drilling and trenching programs
carried out by the Company have outlined several large mineralized bodies.

The best intercepts of the trenching program range from 1.29 grams per tonne gold and 4.20 grams per
tonne silver over 9.0 metres, 4.40 grams per tonne gold and 10.20 grams per tonne silver over 13 metres
and 52.20 grams per tonne gold and 14.1 grams per tonne silver over 3 metres.

The best intercepts of the drilling program range from 1.06 grams per tonne gold and 6.6 grams per tonne
silver over 15.0 metres, 9.64 grams per tonne gold and 7.20 grams per tonne silver over 12 metres and
83.68 grams per tonne gold and 80.1 grams per tonne silver over 10.5 metres. Mineralization extends to
a depth of 100 metres and is open below.

At the other prime target areas, an ongoing reconnaissance program is being conducted. The
reconnaissance program has included rock and sediment sampling, mapping and interpretation of aerial
photography.

The Pilar Project is located in the State of Sonora, Mexico, approximately 145 kilometres southeast of the
capital, Hermosillo. The geology of the area is dominated by Cretaceous andesites that intrude Triassic-
Jurassic siltstones and sandstones of the Barrancas Formation. The targets are located in a large circular
structure, most likely a caldera, within thick volcanic pile. The caldera is crossed by numerous northeast
and northwest trending structures.

In order to fully evaluate the potential of the Pilar Project and to expand upon the mineralized bodes
outlined so far, the Company will continue its aggressive gold exploration program. The next program
will include a minimum of 1,500 metres of reverse circulation drilling. Deep drilling will be concentrated




in the La Guadalupana areas. Trenching, mapping and sampling of the other target areas will continue
and will be followed up by drilling.

The Murindo Copper/Gold Project

Santa Catalina Mining Corp. recently signed a letter of intent with Cyprus Amax Minerals Company
which gives Santa Catalina the option to earn a 50% interest in 4 concessions covering several gold-rich
porphyry copper prospects near the village of Murindo in northwest Colombia. The transaction is subject
to signing of a formal agreement and receipt of regulatory approval.

To earn the 50% interest, the Company has to spend a total of U.S. $5,000,000 within 3 years (the “earn-
in period”). Santa Catalina will conduct and direct the prospecting, exploration, development and other
mining work during the earn-in period. Following the earn-in period, Santa Catalina and Cyprus Amax
will jointly manage the project.

The Murindo prospects belong to a well-defined belt of Eocene-Oligocene porphyry coppers which
extend along the Western Cordillera of Colombia and into Panama. There are 3 main anomalous areas
within the concessions: La Rica, Jarapeto and Taparos. These are major copper geochemical anomalies
with associated gold, molybdenum and zinc anomalies. These form a trend of at least 10 kilometres in a
north-south direction.

La Rica is a ready to drill prospect with estimated resources of 150 million tons grading 0.9% to 1.0%
copper and 0.3 to 0.4 grams per ton gold. The potential resource is 430 million tons. Geophysical
surveys suggest that mineralization may extend to a depth of 350 metres and be open below. The
copper/gold values appear to be constant over large volumes of rock. The La Rica geochemical anomaly
coincides with a well-defined induced polarization and magnetic anomaly that confirms the existence of a
body with disseminated sulfides 2,000 metres long by 1,000 metres wide.

The Jarapeto anomaly is located 2 kilometres to the north of La Rica covering an area approximately 1
square kilometre with copper grades in soil from 350 to 1,390 ppm and grades in rock from 700 to 15,000
ppm. A gold anomaly of up to 0.11 ppm is also present.

The Taparos area located to the north of Jarapeto includes 3 copper anomalies with grades of up to 1,450
ppm in soil and associated gold, molybdenum, zinc and lead anomalies. These anomalies are not
completely outlined and are open.

The Andean region of Colombia is formed by the Western, Central and Eastern Cordilleras. The
Murindo area lies in the northern part of the Western Cordillera. The basement here is formed by the
Cretaceous Canasgordas Group and Santa Cecilia-La Equis Complex which are intruded by the Tertiary
Mande Batholith. The granodioritic to gabbroic Mande Batholith extends at least 360 kilometres and
varies from 5 to 20 kilometres in width. Five significant porphyry copper prospects are known within the
batholith including, from north to south, Rio Pito, Acandi, Murindo, Pantanos-Pegadorcito and Rio
Andagueda.

The Murindo concessions straddle the northwest trending western margin of the Mande Batholith. In the
project area the intrusive consists of medium to coarse-grained tonalite to quartz diorite which represents
the main phase of the batholith. It intrudes an undifferentiated sequence of basalts, gabbros, pyroxenites,
serpentinites and diabase.

B

The Murindo area has the potential to become an important copper/gold producing district. Santa
Catalina has the opportunity to participate in the exploration of this area which may contain one or
possibly several major gold-rich porphyry copper deposits. Santa Catalina will be'in charge of the
technical and legal aspects of the project during the next three years and intends to commence an
extensive drilling program to define the potential resources of the La Rica prospect and to improve the
understanding of the area.

Oracle Ridge Copper Mine

On February 10, 1997 Santa Catalina announced that a letter of intent was signed with Hibernia Silver
Mines, Inc. whereby Hibernia would purchase all of the assets, liabilities and rights held by the Oracle
Ridge Mining Partnership. The transaction is subject to satisfactory completion of due diligence by
Hibernia, signing of a formal agreement and receipt of regulatory approval. The consideration for the
purchase of the Oracle Ridge Mining Partnership is U.S. $3,000,000, payable over 2 years, and the
issuance of 1,000,000 special shares of Hibernia.

General

On July 26, 1996, Santa Catalina completed a private placement of 4,000,000 units in the capital stock of
the Company at a price of Cdn $0.75 per share, for gross proceeds of Cdn $3,000,000. Each unit
consisted of 1 common share and one-half of a non-transferable share purchase warrant. Each whole
warrant is exercisable over a period of 18 months at a price of Cdn $0.90 per share.

ON BEHALF OF THE BOARD

///Lﬂ\‘

Lukas H. Lundin
President

April 18, 1997

Santa Catalina Mining Corp.

Suite 1320 - 885 W. Georgia Street
Vancouver, B.C.

V6C 3ES8

Ph. (604) 689-7842 Fax. (604) 689-4250

Corporate development and investor relations activities are carried out by company personnel.
For additional copies of this annual report and other information, please contact Sophia Shane at
the above noted address.




The accompanying consolidated financial statements of Santa Catalina Mining Corp. and its subsidiaries
and all information in the annual report are the responsibility of management and have been approved by
the Board of Directors. .The financial statements necessarily include some amounts that are based on
management’s best estimates, which have been made using careful judgment.

The financial statements have been prepared by management in accordance with accounting principles
generally accepted in Canada. Financial and operating data elsewhere in the annual report are consistent
with the information contained in the financial statements.

In fulfiling their responsibilities, management of Santa Catalina Mining Corp. and its subsidiaries have
developed and continue to maintain systems of internal accounting controls that are appropriate in the
circumstances. Although no cost effective system of internal controls will prevent or detect all errors and
irregularities, these systems are designed to provide reasonable assurance that assets are safeguarded
from loss or unauthorized use, transactions are properly recorded and the financial records are reliable for
preparing the financial statements.

The Board of Directors carries out its responsibility for the financial statements in this annual report
principally through its audit committee, comprising management and directors. The audit committee
reviews the Company’s annual consolidated financial statements and recommends their approval by the
Board of Directors. The shareholders’ auditors have full access to the audit committee, with or without
management being present.

These financial statements have been audited by the shareholders’ auditors, Deloitte & Touche,
Chartered Accountants, and their report follows.

e W d. o

Lukas H. Lundin Wanda Lee
President Controller/Treasurer

Vancouver, British Columbia
March 21, 1997
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TO THE SHAREHOLDERS OF SANTA CATALINA MINING CORP.:

We have audited the consolidated balance sheets of Santa Catalina Mining Corp. as at December 31,
1996 and 1995 and the consolidated statements of loss and deficit and cash flow for the years then
ended. These financial statements are the responsibility of the Company’s management. Our
responsibility is to express an opinion on these financial statements based on our audits.

We conducted our audits in accordance with generally accepted auditing standards in Canada. Those
standards require that we plan and perform an audit to obtain reasonable assurance whether the financial
statements are free of material misstatement. An audit includes examining, on a test basis, evidence
supporting the amounts and disclosures in the financial statements. An audit also includes assessing the
accounting principles used and significant estimates made by management, as well as evaluating the
overall financial statement presentation.

In our opinion, these consolidated financial statements present fairly, in all material respects, the financial
position of the Company as at December 31, 1996 and 1995 and the results of its operations and the
changes in its financial position for the years then ended in accordance with accounting principles
generally accepted in Canada consistently applied.

W%M

Chartered Accountants
Vancouver, British Columbia
March 21, 1997



SANTA CATALINA MINING CORP.
CONSOLIDATED BALANCE SHEETS

December 31, December 31,
1996 1995
ASSETS
Current assets:
Cash and short-term deposits $ 234,706 $ 242,593
Accounts receivable 140,281 710,400
374,987 952,993
Property and related assets held for sale (Note 3) 2,923,801 3,510,582
Other mining properties and related expenditures (Note 4) 1,180,903 85,867
Other assets 56,114 58,789
$ 4,535,805 $ 4,608,231
LIABILITIES )
Current liabilities:
Bank indebtedness $ 992,527 $ 917,613
Accounts payable and accrued charges 1,318,823 3,379,283
2,311,350 4,296,896
SHAREHOLDERS' EQUITY
Share capital (Note 5) 22,643,129 18,419,629
Deficit (20,997,557) (18,687,829)
Cumulative foreign currency translation adjustments 578,883 579,535
2,224,455 311,335
$ 4,535,805 $ 4,608,231
Approved by the Board:
P B A QQ@ NS ._c%
Director Director T
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SANTA CATALINA MINING CORP.
CONSOLIDATED STATEMENTS OF LOSS AND DEFICIT

Year ended
December 31,
1996
Revenues:
Interest $ 6297
Expenses:
Depreciation and depletion 2,262
General exploration and project investigation -
Interest 57,735
Audit and legal 26,670
Capital tax 12,694
(Gain) loss on foreign exchange (31,931)
Management fees 189,729
Office and general 5,295
Promotion and public relations 9,530
Salaries and benefits 23,746
Stock exchange filing fees 10,258
Telephone and telefaxes 5,505
Transfer agent fees and shareholders information 21,392
Travel 850
333,735
Loss before the undernoted items (327,438)
Write-down of abandoned mineral property -
Severance costs -
Loss from continuing operations (327,438)

Loss from discontinued operations (Note 3):
Operating loss (1,982,290)
Write-down of property and mineral interests
to estimated net realizable value -

(1,982,290)
Net loss for the year (2,309,728)
Deficit, beginning of year (18,687,829)
Deficit, end of year $(20,997,557)
Net loss per share:
Continuing operations $(0.01)
Discontinued operations (0.05)
$(0.06)

Year ended
December 31,
1995

$ 23912

13,086
596,444
12,949
20,184
8,186
45,691
119,678
26,516
31,934
121,744
14,052
5,743
50,031
34,453
1,100,691

(1,076,779)
(125,198)

(105,000)
(1,306,977)

(2,512,639)

(6,644,161)
(9,156,800)

(10,463,777)
(8,224,052)
$(18,687,829)

$(0.04)
0.28

0.32
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SANTA CATALINA MINING CORP.
CONSOLIDATED STATEMENTS OF CASH FLOW

Funds (used in) operations:
Loss from continuing operations
Add (deduct) non-cash items:
Write-down of abandoned mineral property
Depreciation and depletion

Loss from discontinued operations

Add (deduct) non-cash items:
Wirite-down of property and mineral interests
Depreciation and depletion
Loss on sale of equipment

Net changes in non-cash working capital items

Funds provided by financing activities:
Common shares issued
Bank indebtedness
Cumulative foreign currency translation adjustments

Funds (used in) investing activities:
Property and related assets held for sale
Other mining properties and related expenditures
Proceeds from sale of equipment
Other assets

Decrease in cash and short-term deposits

Cash and short-term deposits:
Beginning of year

End of year

Year ended
December 31,
1996

$ (327,438)

2,262
(325,176)

(1,982,290)

199,764
(1,782,526)

(2,107,702)

(1.,490,341)
(3,598,043)

4,223,500
74,914

(652)
4,297,762
122,764

(1,095,036)
264,666

(707,606)
(7,887)

242,593

$ 234,706

Year ended
December 31,
1995

$ (1,306,977)

125,198
13,086

(1,168,693)

(9,156,800)

6,644,161
1,233,143
103,817

(1,175,679)
(2,344,372)

1,066,966
(1,277,406)

2,600,391
917,613

(206,952)
3,311,052

(2,803,892)

(85,867)
51,745

.(7,298)
(2,845,312)

(811,666)

1,054,259

$ 242,593

SANTA CATALINA MINING CORP.
NOTES TO THE CONSOLIDATED FINANCIAL STATEMENTS
December 31, 1996 and 1995

1. DESCRIPTION OF BUSINESS AND CONTINUANCE OF OPERATIONS

Effective November 1, 1994, Southern Copper Corp. (the “Company”) completed a Plan of Arrangement
(the “Arrangement”) involving the separation of the core businesses of the Company into two separate
publicly traded companies involved in each of diamond exploration and base metal mining and
exploration. Consequently, the Company’s diamond assets were spun off into South Atlantic Diamonds
Corp., a newly incorporated public company, while the Company's copper and base metals assets
remained in the Company which was renamed Santa Catalina Mining Corp.

The Company, through its wholly owned subsidiary, Union Copper Inc. (“Union”), holds a 70%
partnership interest in the Oracle Ridge Mining Partners (the "Partnership"). The initial interest was
acquired effective April 26, 1989 upon the purchase by the Company of all the issued and outstanding
shares of Union.

The Partnership has an underground copper mine near Tucson, Arizona which commenced commercial
production in 1991. In February 1996, the mine was shut down (Note 3).

The recoverability of the carrying values of property and related assets held for sale (Note 3) is
dependent primarily on the ability of the Company to sell these assets for amounts in excess of their
carrying values, failing which there would be doubt as to the Company's ability to continue to operate in
the normal course of business.

SIGNIFICANT ACCOUNTING POLICIES

These consolidated financial statements have been prepared in accordance with accounting principles
generally accepted in Canada which require management to make assumptions and estimates that
affect the reported amounts and other disclosures in these consolidated financial statements. Actual
results may differ from those estimates.

The significant accounting policies used in these consolidated financial statements are as follows:
(a) Basis of consolidation

The consolidated financial statements include the accounts of the Company, its wholly-owned
subsidiaries: Union, Santa Catalina (Bermuda) | Ltd., Santa Catalina (Bermuda) Il Ltd., and Minera
Santa Catalina, S.A. de C.V., and Union’s proportionate interest in the Partnership.

(b) Foreign currency translation

Monetary items denominated in a foreign currency are translated into Canadian dollars at the
exchange rate prevailing on the balance sheet date. Exchange gains and losses arising from
translation are charged to operations.

Integrated foreign operations are translated into Canadian dollars as follows: monetary assets and
liabilities are translated at the exchange rate prevailing on the balance sheet date; non-monetary
assets and liabilities, revenues and expenses are translated at exchange rates prevailing on the
dates of transactions. Exchange gains and losses arising from translation are charged to
operations.
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(d)

(e)

(f)

Self-sustaining foreign operations are translated as follows: assets and liabilities are translated at
the exchange rate prevailing on the balance sheet date; revenues and expenses are translated at
exchange rates prevailing on the dates of transactions. Exchange gains and losses arising from
translation are deferred and shown as a separate component of shareholders' equity.

Mining properties and related expenditures

" The Company carries its mining properties at cost less accumulated depletion. The Company also

capitalizes exploration and development costs, including interest and a portion of technical and
administrative expenditures, which are related to specific projects until the commercial feasibility of
the projects are determinable. The costs of each property and related expenditures are amortized
over the economic life of the property on a units-of-production basis. Costs are charged to
operations when a property is abandoned or when impairment in value that is other than temporary
has been determined.

General exploration costs are charged to operations as incurred.

The recoverability of the amounts shown for other mining properties and related expenditures is
dependent on the confirmation of economically recoverable reserves, the ability of the Company to
obtain the necessary financing to successfully complete their development and upon future
profitable operations.

Property, plant and equipment
Property, plant and equipment are carried at cost less accumulated depreciation. Depreciation is

provided on the straight-line basis over the estimated useful lives of the assets. The annual rates of
depreciation are as follows:

Buildings 6.7%
Plant and mine equipment 12.5%
Office furniture and equipment 12.5% to0 20.0%
Company vehicles 20.0%

Provision is made for any impairment in value which is other than temporary.

Revenue recognition

Revenue is recognized when product is delivered in satisfaction of sales agreements and fitle
passes to the buyer. Final revenue amounts are adjusted based on the results of final assays of

the copper concentrate approximately 60 to 90 days after shipment.

Comparative figures

Certain of the comparative figures have been reclassified to conform wi'gh the classifications used in
the current year.

PROPERTY AND RELATED ASSETS HELD FOR SALE

--—--:= Net Book Value ---------
December 31, December 31,
1996 1995
Mineral properties and related exploration _

and development expenditures $ 5,079,216 $ 5,081,751
Plant and mine equipment 3,851,558 4,423,870
Building, office furniture and equipment 130,260 138,540
Company vehicles 1,360 -
Other 505,568 510,582
9,567,962 10,154,743
Write-down to estimated net realizable value (6,644,161) (6,644,161)

$ 2,923,801 $ 3,610,582

In early 1996, the Partnership decided to sell the copper mine in Arizona. In February, 1996 the mine
was_shut down_until a_sale can_be_consummated. Accordingly, at December 31, 1995 Union’s
proportionate interest in the property and related assets held for sale has been written down to reflect the
Company’s best estimate of the net realizable value to the Company of those assets. In these
circumstances, the actual amounts ultimately realized on the sale of those assets could differ from this
estimate and the difference could be material (Note 11(a)). In addition, the Partnership is expected to
continue to incur losses to the date of sale of the Company’s interest therein. However, since the date of
sale is currently not determinable, it is not possible to estimate the Company’s share of the losses being

incurred by the Partnership to that date.

During the years ended December 31, 1996 and 1995, the Company’s share of the Partnership's sales
of concentrate was $368,992 and $6,617,643, respectively. Also, accounts payable and accrued
liabilities include $981,721 relating to the Partnership.

OTHER MINING PROPERTIES AND RELATED EXPENDITURES
Year ended Year ended
December 31, December 31,

1996 1995
Pilar Project:
Option payments and taxes $ 159,720 $ -
Staking, license fees and permits 3,269 23
Assays and analysis 114,397 3,034
Camp supplies 2,209 -
Drilling 493,617 -
Equipment and vehicle rentals 57,168 3,691
Geological consulting fees 211,639 61,815
Maps and photos 5,422 251
Research 4,152 73
Travel and related costs 9,767 6,783
General office expenses 18,019 2,846
Accounting and legal , 15,657 7,351
Incurred during the year 1,095,036 85,867
Balance, beginning of the year 85,867 -

Balance, end of the year $ 1,180,903 $ 85,867




5.

(a) The Company, through its subsidiary, Minera Santa Catalina, S.A. de C.V., entered into an option
agreement dated December 21, 1995 to purchase a 100% interest in certain claims and
concessions known as the Pilar Project, comprising of approximately 2,431 hectares (6,000 acres),
located in the state of Sonora, Mexico. The term of the agreement is three years. The total
purchase price of U.S. $1.7 million is payable as to U.S. $260,000 over a period of 2% years with a
final payment of U.S. $1.44 million payable at the end of the third year.

(b) In July, 1995, the Company, through its subsidiary Union, entered into an agreement with a
corporation (the “*Optionor”), two directors of which are also directors of the Company, whereby the
Company was granted an option to acquire up to a 75% interest in the DSA claims located in Idaho
by the expenditure of U.S. $2,000,000 over three years. Subsequently, the Company decided not
to proceed further with the project and charged all expenditures incurred of U.S. $292,722 (Cdn
$401,732) to operations.

Included in accounts payable at December 31, 1996 is an amount due to the Optionor of U.S.
$75,700 (Cdn $103,679) for expenditures on the project.

SHARE CAPITAL
The authorized and issued share capital is as follows:

Authorized - Unlimited number of common shares with no par value

Number of
Issued: Shares Amount
Balance, December 31, 1994 30,522,863 $ 15,819,238
Stock options exercised 2,286,000 1,109,070
Warrants exercised 2,532,450 1,491,321
Balance, December 31, 1995 35,341,313  $ 18,419,629
Stock options exercised 100,000 68,500
Warrants exercised 1,500,000 1,305,000
Private placement (net of issue costs) (i) 4,000,000 2,850,000
Balance, December 31, 1996 40,941,313 $22,643,129

(i) On May 16, 1996 the Company arranged a private placement of 4,000,000 units at $0.75 per
unit, for gross proceeds of $3,000,000. Each unit consisted of one common share and one-
half of one non-transferable share purchase warrant. Each whole warrant will be exercisable
over a period of 18 months at $0.90 per share. A commission of $150,000 was paid to the
Agents.

(@) Incentive stock options outstanding at December 31, 1996 and held by directors, officers and
employees of the Company, are as follows: :

Number Exercise Expiry
of Shares Price per Share Date
25,000 $0.66 February 27, 1997
310,000 $0.71 July 12, 1997
1,400,000 $0.75 August 29, 1997
50,000 $0.40 January 14, 1998
100,000 $0.80 April 30, 1998
210,000 $0.60 July 9, 1998
35,000 $0.60 October 22, 1998
2,130,000

(b) Warrants outstanding at December 31, 1996 are as follows:

Number Exercise Expiry
of Shares Price per Share Date
2,000,000 $0.90 November 15, 1997

Each warrant entitles the holder to purchase one common share.
INCOME TAXES

At December 31, 1996, the Company had accumulated non-capital losses for Canadian income tax
purposes of approximately $2,345,000 which expire as follows:

1997 405,000
1998 140,000
1999 207,000
2000 684,000
2001 111,000
2002 484,000
2003 314,000

At December 31, 1996, Union had accumulated operating losses for U.S. tax purposes of approximately
U.S. $13,000,000 which expire at various times between 2004 and 2011. As a result of the Company's
acquisition of Union in 1989, U.S. income tax laws have imposed limitations on approximately U.S.
$1,000,000 of this amount, which may be utilized to a maximum of approximately U.S. $50,000 per year.

Union, through its interest in the Partnership, has deferred development costs in excess of the carrying
value of its mineral interests, which have not yet been deducted for U.S. tax purposes. The precise
amount of these deferred development costs attributable to Union has not yet been determined.

No recognition of the future potential tax savings associated with these items has been made in these
consolidated financial statements.

COMMITMENT

Under an arrangement with the State of Arizona, the Partnership has provided a U.S. $45,000 bond and
also pays the State a further U.S. $0.05 for each ton of ore mined up to a total of U.S. $99,000 to be
used for reclamation. Management of the Partnership believes that the amounts required under this
agreement will be sufficient to pay for all reclamation costs.



CONTINGENT LIABILITIES

As a partner, the Company'’s subsidiary, Union, is contingently liable for the other partner's share of the
Partnership's liabilities, which approximated U.S.$907,000 at December 31, 1996.

RELATED PARTY TRANSACTIONS

(a) During the year ended December 31, 1996, the Company incurred management and administrative
services fees of $189,729 (December 31, 1995 - $101,678) payable to the Chairman’s office and a
corporation owned by the President of the Company. Included in year-end accounts payable are
amounts owing to these related parties of $312,051 (1995 - $352,361).

The Company is related to certain other companies through common directors and management.
Included in year-end accounts receivable are amounts owing by these related companies of $912
(1995 - $32,033).

(b) Additional related party transactions have been disclosed in Notes 4 and 5.

. FINANCIAL INSTRUMENTS

The fair value of the Company’s cash and short-term deposits, accounts receivable, bank indebtedness
and accounts payable and accrued charges at December 31, 1996 and 1995 is estimated to
approximate their carrying values due to the immediate or short-term maturity of these financial
instruments.

SUBSEQUENT EVENTS
Subsequent to year end, the Company:

(a) Signed a letter of intent with Hibernia Silver Mines, Inc. (“Hibernia”) for the sale of all the assets,
liabilities and rights (collectively the “Partnership Assets”) held by the Oracle Ridge Mining
Partnership (the “Partnership”). In consideration for the purchase of the Parthership Assets,
Hibernia is to pay to the Partnership U.S. $3,000,000 cash, payable over a period of 2 years, and
issue 1,000,000 special shares of Hibernia (“Hibernia Shares”). The Hibernia Shares are to be
issued on the earlier of the completion of Hibernia's financing or October 1, 1997 and will be
convertible into common shares of Hibernia on the completion of a feasibility study demonstrating
the positive economics of the Oracle Ridge Mine. In the event Hibernia fails to make any of the
cash payments within 30 days of the due date, the Partnership shall have the option to terminate
the arrangement and Hibernia will forfeit any previous cash payments made and will cease to earn
an interest in the Partnership Assets. The transaction is subject to satisfactory completion of due
diligence by Hibernia's lenders, signing of a formal agreement, and approval by the Board of
Directors of all parties involved. This transaction is further subject to receipt of all required
shareholder and regulatory approvals and arrangement of Hibernia's financing.

(b) Signed a letter of intent with Cyprus Amax Minerals Company whereby the Company will have the
right to earn a 50% interest in four concessions which cover a major copper-gold porphyry system
in the Murindo area of Northwest Colombia. In order to earn a 50% interest, the Company is
required to spend a cumulative total of not less than U.S. $5,000,000 within three years. The
Company is to be the operator during the earn-in period. The transaction is subject to the signing
of a formal agreement and receipt of regulatory approval.

SANTA CATALINA MINING CORP.
CORPORATE DIRECTORY
December 31, 1996

OFFICERS

Adolf H. Lundin,
Chairman

Lukas H. Lundin,
President

Jean R. Florendo,
Corporate Secretary

Wanda Lee,
Controller/Treasurer

DIRECTORS
Adolf H. Lundin
* William A. Rand
* Brian D. Edgar
* Lukas H. Lundin
Pierre Besuchet

* Audit Committee

SENIOR PERSONNEL
Rene Tourigny
General Manager, Oracle Ridge Mine

AUDITORS
Deloitte & Touche
Vancouver, British Columbia, Canada

BANKERS
Canadian Imperial Bank of Commerce
Vancouver, British Columbia, Canada

Cantrade, Ormond, Burrus, Banque Privée S.A.

Geneva, Switzerland

SUBSIDIARIES

Union Copper Inc.

Santa Catalina (Bermuda) | Ltd.
Santa Catalina (Bermuda) Il Ltd.
Minera Santa Catalina, S.A. de C.V.

CHAIRMAN'S OFFICE

6 Rue de Rive

Geneva, Switzerland CH-1211
Telephone: (41-22) 311-7488/89/90
Fax: (41-22) 310-3996

COMPANY HEAD OFFICE
1320 - 885 West Georgia Street
Vancouver, British Columbia
Canada V6C 3E8

Telephone: (604) 689-7842
Fax: (604)689-4250

ORACLE RIDGE MINING PARTNERS
P.O. Box 7

San Manuel, Arizona 85631

Telephone: (602) 576-1412

Fax: (602) 576-1539

REGISTERED AND RECORDS OFFICE
Suite 2100 - 1111 West Georgia St.
Vancouver, British Columbia,

Canada V7X 1K9

SOLICITORS

Campney & Murphy
Vancouver, British Columbia
Canada

SHARE CAPITAL
Authorized: Unlimited number of common shares
Issued and Outstanding: 40,941,313 shares

REGISTRAR AND TRANSFER AGENT
Montreal Trust Company of Canada

510 Burrard Street

Vancouver, British Columbia

Canada V6C 3E8

SHARE LISTINGS
Vancouver Stock Exchange
Santa Catalina Mining Corp. (SLM)



