CONTACT INFORMATION
Mining Records Curator
Arizona Geological Survey
416 W. Congress St., Suite 100
Tucson, Arizona 85701
520-770-3500

http:/ /www.azgs.az.gov
inquiries@azgs.az.gov

The following file is part of the
James Doyle Sell Mining Collection
ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.



A REPORT ON
THE ANNUAL MEETING
OF STOCKHOLDERS

April 25, 1972 at 140 Broadway, New York City

AMERICAN SMELTING AND REFINING COMPANY



e R S R i

To those of you who atiended the Annual Meet-
. ing, this booklet will serve as a record of what

transpired.
. To those of vou who could not attend, this is
. what happened.

1. Chairman’s Report
Charies F. Barber,

Chairman of the Board
. 2. Qutlook for Metal Prices and Markets
] Simon D. Strauss,
a Erecutive Vice Presnfent

wd

. Summary of Questions and Discussion

4. Actions Taken by Stockholders

Charles F. Barber




The 73rd Annual Meeting of stockholders of
American Smelting and Refining Company con-
vened at 11 A.M. with Chairman Charles F.
Barber presiding. Mr. Barber introduced the
officers and directors of the Company, and re-
ported as follows.

CHAIRMAN'’S REPORT
Charles F. Barber, Chairman

This is the first time | have had the privilege
of appearing before you as the Company’s Chief
Executive Officer. | do so after an unusually tur-
bulent year and a trying one for management.
We coped with recession, falling metal prices,
prolonged strikes, inflation, Phase | and now
Phase Il. All the while we faced the front line
impact of new and sometimes extreme environ-
mental demands in the United States and con-
tinuing nationalistic pressures abroad. This is all
reviewed in our Annual Report. The result was
sharply reduced earnings and large capital re-
guirements for pollution control facilities which,
however desirable, produce no return on invest-
ment. Like most of the other companies in the
non-ferrous metals industry, our Board of Di-
rectors found it necessary to reduce the divi-
dend.

1 am glad to report that notwithstanding these
challenges, morale continues high and we are
confident that the worst is behind us. The out-
look for production, sales and earnings has im-
proved, the dividend at the new rate is well

First quarter earnings
were 47¢ vs 46¢ in 1971,

covered by earnings, and there seems to be a
somewhat greater disposition on the part of the
public authorities to recognize that a clean en-
vironment must be achieved within the frame-
work of a healthy on-going economy.

e}



Earnings for the first quarter were 47¢ per
share compared to 46¢ in the first quarter of
1971. These earnings reflect sharply higher costs
resulting from last year's labor agreements and
inflation. Prices of copper, lead, silver and cad-
mium both in the U.S. and abroad have all im-
proved significantly, but mostly late in the
quarter. The price of zinc has been tied up in
Phase [1 price regulations, but we expect this
situation to be resolved soon.

Copper production at Mount Isa in Australia
and at Southern Peru Copper was greater in the
first quarter this year than in 1971; lead pro-
duction at Mount lsa was reduced as planned.
Southern Peru’s Cuajone mine development
program is on schedule; efforts to arrange fi-

nancing to assure completion of the project are
continuing.

Outlook—a better year
overall in 1972,

With higher metal prices and a firming busi-
ness outlook, we look forward to a better year
overall in 1972,

[ would now like to report on four develop-
ments since the publication of the Annual Re-
port—environmental lead at the El Paso smelter,
a reappraisal of the Silver Belt projects, start of
construction at the Manchester ilmenite mine
in New Jersey and our go-ahead for two new
copper mining projects in Arizona.

Some rather alarming headlines have ap-
peared in the national media concerning “lead
poisoning” of children in Smeltertown, a small
community of 100 families adjacent to our Ei
Pasoc smelter. In late February, in connection
with a pending suit, we learned that certain
young children in this area had elevated levels
of lead in their blood. Some were hospitalized
for observation and some of these received

treatment to reduce blood lead levels. 1 am

Alarming headlines in £l Paso.

glad to be able to report that there is every
indication that the health of the children in-

velusd hae not Bean imnaired Ac 2 mraraniblan.



ary measure, however, medical surveillance of
those concerned is continuing. Since older
children and adults in the Smeltertown area had
essentially normal blood lead levels, we believe
that the youngsters were affected by lead dust
in the dirt of the unpaved roads and bare yards
where they play, rot by lead in the ambient air.
Apparently the lead dust had accumulated over
the 85 years of smelter operations at the site.

Once we became aware of the problem, we
took prompt steps first to take care of the chil-
dren and then to correct the situation in Smel-
tertown so that the problem would not recur.
There is no evidence of any comparable prob-
lem elsewhere in the El Paso area.

The remaining three topics | mentioned are
-interesting for the manner in which they cast
light on the nature of the mining business. Min-
ing starts with exploration. Discovery is a rare
event and then it may be many years before

Mining starts with exploration.
Discovery is a rare event.

any particular mineral occurrence has its day
as a profitable mine.

First—reappraisal in silver.

In each of our annual reports since 1964, we
have commented on our exploration program
in the Silver Belt of northern Idaho.

The Silver Belt of the Coeur d’Alene Mining
District is a zone about five miles long and one-
half mile wide characterized by deep-lying
silver-copper ores. The Sunshine Mine is at the
west end of the Belt and the Galena Mine is at
the east end. Precambrian rocks extend through
the length of this zone and, when they are asso-
ciated with faulting, they provide the host rock
for silver deposition. In the middle sixties we

Reappraisal in the Silver Belt.

were able to obtain control of the greater part
of the favorable zone between the Sunshine
and Galena Mines. The properties were consoli-
dated into three working groups known as the
Consolidated Silver, Camp and Coeur Projects.
For several years, this work constituted one of
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our major areas of interest and we spent more
than $10,000,000 in this district. The results of
these efforts have been disappointing, inasmuch
as, to date, we have found only marginal veins
with no tonnage approaching that of the Silver
Vein at the Galena. Also, costs of mining and
mill construction have soared and the price of
silver has dropped. When we embarked on this
program we were confident we would have
$2.50 to $3.00 silver today. last year the price
averaged $1.55 and it reached a low of $1.29
last Movember. In the long run, the price of
silver will work higher inasmuch as annual con-
sumption continues significantly above new
mine production. But we are now less confident
as to when that may occur.

In the meantime, reappraisal. Last August we
terminated the Camp project. More recently
work has been suspended on the Consolidated
Silver property, but we will maintain our rights
under our agreement with the property owners
awaiting a more favorable outlook. Work is
continuing on the Coeur project, where we
continue to develop additional ore. The sharply
increased cost of underground mining in the
district, however, has made the ouilook for this
property marginal, unless and until we can lock
forward to a price of silver substantially above
recent levels.

Second—ilmenite. You probahly noted in the
press two weeks ago that construction of the
surface plant had begun at our Manchester mine
near Lakehurst, New Jersey. The original dis-
covery was made in 1957. You will recall the

We set out to look for
titanium minerals.

excitement about titanium in the early 1950
when it was thought that titanium would be a
principal air frame material for the developing
age of jet aircraft. As a raw materials company,

we set out to look for titanium minerals. Fol-
lowing up on a report by the Mew Jersey Geo-
logical Survey that ilmenite, a titanium-bearing
mineral, had been found in Ocean County,
New Jersey, one of our exploration geologists
went up and down the roads of the area lock



Ralph L. Hennebach

ing for favorable signs. Late one afternoon, he
found some black sands in a ditch. He had his
clue to an ancient river and beach deposit. That
was in January 1957. Mapping, acquisition of
property, drilling and testing followed. By March
1958 we knew we had an important deposit of
ilmenite—perhaps the best undeveloped deposit
in the United States. But by then the bottom
had dropped out of the ilmenite market. The
market for titanium metal did not develop as
expected and changing technology for the pro-
duction of titanium pigments placed a premium
on rutile, another titanium mineral, depressing
still further the market for ilmenite. The New
Jersey property was therefore “‘put in the bank”;
we know that basic raw materials are scarce and
don’t go out of style. [t took time, but now four-
teen years later we have a long term contract
with Du Pont for the ilmenite and are develop-
ing the mine. For twenty years or so beginning

... asignificant contribution
to Asarco earnings.

in mid-1973 we expect the mine to make a
significant contribution to Asarco earnings.
Finally—the copper properties. At its meeting
last month, your Board of Directors approved
development of two new copper mining proj-
ects in Arizona—the San Xavier mine near our



Mission mine scuth of Tucson and the Sacaton
mine near Casa Grande about 45 miles south-
east of Phoenix, Arizona.

Two new copper mining projects
in Arizona.

In its first phase, the San Xavier mine will
produce about 1,000 tons of copper per month
beginning next year from oxide ores averaging
about 1% copper. A vat leach plant will treat
4,000 tons of ore per day, and consume about
100 tons of sulfuric acid per day from Asarco’s
new acid plani at the Hayden smelter. The 82%
copper precipitates produced from San Xavier
ore will in turn be smelted at the Hayden
smelter.

In this instance, the original discovery was
made in 1956 when one of our field gealogists
found a small outcroep of a possible porphyry
copper deposit on the San Xavier Indian Reser-
vation. This was about 2%2 miles narth of where
we were doing some exploration drilling on the
property that has since become the Mission
mine. There followed an application to the Bu-

reau of Indian Affairs for a lease, competitive
bidding for a prospecting permit with option o
lease, exploration drilling, process research, en-
gineering studies—and now 16 years later we are
developing the mine. Incidentally, this deposit
was not ore when first explored—it could not
have been profitably mined at the price of cop-
per then prevailing. An important aspect of this

A large ore reserve, extending
ror many vears the life
of this profitable operation.

development is that the oxide ore now to be
mined covers a large reserve of 0.5% copper sul-
fide ore which in due course will be processed
at the nearby Mission mill, extending for many
years the life of this profitable operation.

The Sacaton mine we think of as similar to our
Silver Bell mine. In Sacaton's first open pit phase,
9,000 tons of sulfide ore averaging 0.76%0 cop-
per will be mined and milled per day, producing
about 21,000 tons of copper per year. The sec-
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ond phase, underground operation, is expected
to begin about 1979. The original discovery for
this mine was made by an Asarco field geologist
in February 1961, when he observed a small
outcrop of altered porphyry in an uncultivated
area of desert. Progress since has been steady,
but nonetheless it took eleven years from first
clue to mine development. Production is sched-
uled to commence in mid-1974. Smelting capac-
ity will be available at Hayden for treatment of
the copper concentrates to be produced.

A great deal of the time of our executive and
operating management this past year has been
concerned with environmental matters as we
sought to develop means of meeting new en-
vironmental standards and as the public authori-
ties searched for an acceptable accommodation
among the nation’s several social, environmen-

Our confidence in the future ot
the domestic mining industry.

tal and economic goals. It is especially satisfy-
ing, therefore, to comment on the decision of
our Board to proceed with these three new
mine projects. This attests to our confidence in
the future of the domestic mining industry.



larty trying. As many of you have read in the
press, a number of U. S. zinc smelters have been
closed in the course of the last two years; one
additional major smelter will be closed by mid-
year of 1972. This has reduced the capacity of
the domestic industry to produce zinc metal
by about 40%.

Consumption of zinc has been well main-
tained meanwhile. However, to meet domestic
demand, stocks held by domestic producers

The zinc situation is
particularly trving.

have been sharply reduced. In addition, imports
of zinc metal are steadily increasing.

The price of zinc at this time last year was
15¢ a pound for Prime Western Grade, delivered
tc domestic consuming destinations. By the time
President Nixon imposed his wage-price ceil-
ing on August 15, the price had advanced to
17¢ a pound. The price outside the United
States, which is normally well below the domes-
tic price, is currently 18¢ a pound.

Seme domestic producers have received ap-
proval within the last few weeks for an increase
in price to 18¢ a pound. [n view of the heavy
dependence of this country on imporis of zinc
and afier consuliation with the staff of the Price
Commission, we filed the appropriate papers
with the authorities in Washington to reguest
exemption of zinc from price control. Under
date of April 12 this application was denied by
the Caost of Living Council and we were allowed
ten days to apply for reconsideration of the
denial.

Under date of April 21 we applied for recon-
sideration. The text follows:

“Your letter of April 12 signed by Joseph

E. Mullaney, General Counsel, denied our re-

quest for an exemption of zinc metal and

zinc oxide from price controls. We request
reconsideration on the grounds that the Coun-
cil’'s determination that removal of price con-
trols would lead to price increases with more
than a minimum inflationary impact is erro-
neous in fact. Inflationary impact has already
occurred. Our appeal is based on the fact
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that imported zinc metal is being sold at
over 21¢ a pound in contrast with our price
ceiling of 17¢ a pound for Prime Western and
18¢ a pound for Special High Grade zinc.

“As stated in our original request U. S.
mines produce less than 40% of combined
requirements for zinc metal and zinc oxide
of over 1,300,000 tons annually. Balance must
be made up largely from imports. Our appli-
cation for price relief to the Price Commis-
sion has as yet received no action. Some
other domestic producers have been granted
a 1¢ increase. Your Chairman, Donald Rums-
feld, in recent statement in New York, de-
clared he understood that international com-
modities such as zinc required a different
approach than manufactured products such
as automobiles or TV sets.

“The domestic zinc industry is facing an
impossible situation. 40%0 of domestic smelt-
ing capacity has been or is being closed down.
The present manner of dealing with price
controls is aggravating this situation and may
lead to still further suspension of domestic
production thereby increasing U. S. depend-
ence on imported zinc over which you have
no price control. Under these circumstances
we urge you reconsider your decision, or at
a minimum cause Price Commission to act
promptly to establish a uniform ceiling for all
domestic zinc producers. Differing company
ceilings for zinc will cause an administrative
nightmare for producers, consumers and
Price Commission staff.”

Obviously, one cannot predict what action
the authorities will take. Meanwhile, in an effort

Itis doubtiat that
peace-time price controls
can be effectively maintained
in international commodities.

to protect our position, we have requested the
Price Commission alternatively to consider au-
thorizing an increase in Asarco’s price to 18¢ a
pound to put us on the same footing as our
major competitors.

13



It is doubtful that peace-time price conirols
can be effectively maintained in international
commodities over any protracted period of time
if shortages develop. There is undoubtedly a
shortage of zinc. At the end of 1970 domestic
smelters held unsold stocks of 127,000 tons of
zinc. As of March 31, 1972, these stocks had
been reduced to 29,000 tons. Production, as
stated earlier, has been sharply cut because of
smelter closings. It cannot be increased unless

new plants are brought into production. So far

as we know there are no announced plans for
any new domestic capacity. Should any such
venture be decided upon, it would take a mini-
mum of two years before the capacity became
available. Meanwhile, this country’s consumers
will have to look to imports and will have to pay
whatever price far zinc metal prevails in the
world market.
LEAD

The position in lead has improved consider-
ably since the end of 1971. Demand for lead
is good. Our sales in the first quarter of 1972
have been considerably greater than in the com-
parable period of 1971,

The price of lead has firmed, rising from 14«
a pound at January 1 to 15'/2¢ a pound by the
end of February. Last week some producers
raised their price again to 16¢ a pound. Asarco
is still a seller at 15%/2¢ a pound, as we have a

Demand for lead is good.

substantial tonnage of lead to sell in the current
month. It is impossible at this time to forecast
whether prices will settle back to the 15%2¢ {evel
or rise to 16¢.

So far as price regulations are concerned, the
ceiling for most lead sellers would appear to
be 16'/2¢ a pound, the quoted price on May 25,
1970, aithough at that time some sellers were
offering metal at discounts from the published
price. Stocks of lead in preducers’ hands have
been considerably reduced from 98,000 tons at
the beginning of 1871 to 50,000 tons at the end
of February 1972. These are the latest figures

available.
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GOVERNMENT STOCKPILE SALES

Domestic supplies of both lead and zinc may
be augmented over the balance of the year
through sales of surplus metal held in Govern-
ment stockpile. The Government's General
Services Administration has negotiated con-
tracts with the domestic producers covering
the sale of such surplus at an average rate of
50,000 tons of each metal per annum. We be-
lieve that adequate safeguards have been hego-
tiated into these contracts to prevent undue
disturbance to the market at times of metal sur-
plus, while the opportunity exists for drawing
down the stocks at a higher rate in times of
shortage.

The stockpile contracts have not yet been
finally executed. Furthermore, actual release of
zinc can only begin after President Nixon has
signed enabling legislation recently enacted by

Asarco’s share of these
stockpile disposals is substantial.

the Congress.* Sales of lead can start promptly
once the contracts have been executed as there
is a fair quantity of lead already authorized for
sale by previous legislation.

Asarco’s share of these stockpile disposals is
substantial. Much of the metal will have to be
shipped to our own refining plants for remelting
and recasting—and in some cases even for fur-
ther refining. Most of the stocks have been held
for upwards of fifteen years. Consumers there-
fore will be somewhat reluctant to accept direct
shipments from Government stockpile.

SILVER

The silver market in 1971 proved a great dis-
appointment to Asarco. When the stockholders
met last April the market appeared buoyant;
there was reason to hope that the long awaited
rise in silver prices might shortly ensue. Instead,
the market turned weak, Speculative selling, in
fact, drove the price last November back down

*Since April 25, President Nixon has signed the legisla-
tion on zinc, and the zinc surplus contracts have been
executed. Deliveries of stockpile zinc under the disposal
program are expected to occur in May.
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to the level of $1.29 an cunce, which had long
been the statutory monetary vatue of sifver.

Since then there has been slow but steady
recovery. As of the end of 1971-the price was
at $1.38 an ounce. Recently the price ap-
proached $1.60 an ounce. Yesterday's market
was $1.555.

Under existing price regulations, Asarco’s
ceiling price for silver is $1.615 an ounce, Be-

The silver marketin 1971
proved a great disappointment.

cause of the volatile nature of the market, we
believe that price regulation of silver is not
feasible. Far this reason, application was alsc
made to the authorities far decontrol of silver.

This, too, was denied as of April 12 by the
Cost of Living Council. We have not taken steps
to appeal for recansideration in the case of sil-
ver because it appears that there may be oppor-
tunities to sell silver at higher prices either on
the commodity exchanges or through exporis
should the world market rise above our ceiling
price.

The Cost of Living Council has confirmed that
trading in commodity futures is not subject to
price regulation. Deliveries can be made of
commaodities sold in future markets at prices In
excess of ceiling. Furthermore, unless new ex-
port regulations are invoked, it would appear

that there is no barrier to the export of silver
if the world price is higher than our ceiling.

CONCLUSION

Lest there be any misunderstanding, please
bear in mind that Asarco as a custom smelter
is largely dependent on mines and secondary
sources for the materials treated in its process-
ing plants. If Government regulations prevent
Asarco from selling refined metals at prices es-
tablished in world markets, we must abscrb
heavy losses in buying raw materials at prices
in excess of our ceilings or forego the oppor-
tunity 1o obtain such materials.

It is perhaps relevant to point out that in
1970 the present Administration issued a report
highly critical of the domestic copper praducers
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for the so-called two-price system under which
copper was then being sold. Domestic pro-
ducers were selling copper at prices well below
the world market.

The domestic production of primary copper
satisfies more than 85% of the domestic con-
sumption of primary copper. Yet the copper
producers, supplying a much larger share of the
market, were then criticized for doing volun-
tarily what the pricing authorities apparently
now insist that domestic silver and zinc pro-
ducers must do. Domestic production of pri-
mary zinc is only about 40% of domestic con-
sumption. Domestic production of primary silver
is about 30% of domestic consumption.

We understand and sympathize with the de-
sire of the Administration to control inflation
by putting a lid on prices and wages. Where it
seems to us the Administration may have erred
is in applying to prices of international com-
modities the same rules that are invoked with
respect to manufactured products. In the long
run, because of this country’s heavy dependence
on imports, the silver and zinc markets here
cannot be isolated from world market condi-
tions.

Forresi G. Hamrick




SUMMARY OF QUESTIONS AND
DISCUSSION

Mr. Barber then opened the meeting for
questions. Following is a digest of some of the
topics discussed.

COAL

Several questions were asked concerning the
Midland Coal Company Division whose proper-
ties were acquired by Asarco in late 1970 from
Peabody Coal Company. Stockholders wanted
to know the purchase price, profitability, rea-
sons for entering the coal business, and the
sulfur content of the coal.

Mr. Barber stated that Asarco paid approxi-
mately $27 million for the properties, and that
they have not operated at a profit to date. *“We
look for improvement during the course of the
year,” he said.

“Coal is an important raw material”’, Mr. Bar-
ber observed in explaining why the acquisition
was made. “Energy is one of the great needs of
the country as we look ahead. We believe a
substantial share of that energy must come
from coal. Also, the coal business does not have
the cyclical characteristics which the non-ferrous
metals business has, and we considered it an
appropriate diversification.

“The marketing of coal is something with
which we are unfamiliar but which we are
learning fast with the assistance of able people
with former experience in the coal industry
whom we have employed. However, the min-
ing of coal, particularly the open pit mining em-
ployed at Midland's four mines, is something
with which we are familiar. We think that we
can bring something important to that business,
and that we can operate it profitably.”

Regarding sulfur content” Mr. Barber indi-
cated that Midland’s coal contains cver two
percent sulfur. Relative to the desire for low-
sulfur coal to minimize air pollution by coal-
burning power plants, Mr. Barber said: “it is not
possible to fuel the entire country with low-
sulfur coal. That amount of coal simply does

not exist. We are confident that Midland’s ccal
will continue to be marketed, and that other
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means of dealing with the developing concepts
of sulfur-related poliution will be found.”

TITANIUM

A stockholder suggested that it might be
more profitable to convert the ilmenite from
Asarco’s new mine in Manchester Township,
New Jersey, into titanium sheet metal rather
than titanium dioxide pigment.

““Asarco will not be in the business to pro-
duce either titanium dioxide or titanium metal,”
explained Mr. Barber. “The product we will pro-
duce, a concentrate containing about 63%o tita-
nium dioxide, has found an attractive market

-with Du Pont for the production of titanium
pigments, and that is the basis upon which it has
been possible to develop the mine.

“The contract with Du Pont, which provides
for escalation to protect our margin, will not
take our total production, and it is for ten years.
If a market for the product we are mining de-
velops in the metal side of the business and it
is more attractive, we are, | hope, sufficiently
astute businessmen to enter that market with
the product that we will have available.”

PERU

In the light of recent expropriation actions by
the government of Chile, stockholder concern
was expressed about the security of the Com-
pany’s investment in Southern Peru Copper
Corporation in Peru. Mr. Barber commented as
follows:

“The Peruvian government has been trying
earnestly to develop a nation according to their
concepts of what is best for Peru. To date, these
concepts have accommodated the continued
growth of mining investments in Peru, and we
are doing our best to fulfill our role of produc-
ing metals for export.

“They are the host government. | have no
reason today to be other than cautiously opti-
mistic that they will make the grade and that
we will make the grade. | believe that they, too,
learn by the experiences of others, and that they
do not wish to impose on Peru the develop-
ments which have taken place in Chile.

“No government insurance is available for
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investments in Peru of the sort you read about

in the paper with respect to Anaconda in Chile.

Peru has never entered into the treaty with the

United Stateswhich is a prerequisite to the grant-

ing of so-called expropriation guarantees.”
CUAJONE

A stockholder requested to be brought up-to-
date on the financing of Southern Peru’s Cua-
jone project, and Mr. Barber reported as fol-
lows:

“Sputhern Peru’s investment to date in the
Cuajone copper orebady is something over $50
million. The Peruvian government has given us
every facility in accordance with the bilateral
agreement negotiated a few years ago, and, as
a result, the project is on schedule and proceed-
ing as planned.

“We will have major commitments to make
this summer under the bilateral agreement; we
will be required to file a financing plan for the
succeeding year. To date the financing for Cua-
jone has all been provided by Southern Peru
from cash flow generated from the neighboring
Toquepala mine. Over the last eighteen months,
I, personally, and the other officers of the Com-
pany have devoted a great deal of time to deal-
ing with the question of the financing to com-
plete the project.

“lt's perfectly cbvious to us that there is a
limit to the amount which private capital can
invest in a project of this sort which is subject
to the special risks which one encounters not
only in Peru but in many overseas countries to-
day. We have been in touch with what we call a
consortium of companies interested in copper
in Germany, Belgium, the United Kingdom and
Japan. We have also been in touch with the
Export-Import Bank of the United States and the
International Finance Corporation.

“] was encouraged at the end of February
when the Peruvian consultative group of the
World Bank met in Paris. The press release
which was issued at the end of that meeting
said, in effect, that the countries of the Western
world, to put it in its broadest sense, felt that

they had an interest in seeing that the Peruvian
government had an opportunity to achieve its
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goals. That very general statement must in-
clude the Cuajone project, which is in many
ways a crossroads project for Peru because of
the contribution it will make, if successfully
concluded, to export earnings and, therefore,
to the economic wherewithal necessary to at-
tain Peru’s social and political objectives.”

AUSTRALIA

A stockholder’s question about new develop-
ments in Australia prompted Mr. Barber to com-
ment that Mount [sa is just one continuing new
development. “The mine is one of the greatest
mines in the world,” he asserted. “They have
very large reserves of both copper ore and lead-
zinc ore. The development of the copper ore-
body from 100,000 metric tons per year to
150,000 metric tons per year by 1974 is proceed-
ing on schedule. The expansion of the Hilton
lead-zinc-silver mine, about twelve miles north
of Mount lsa, has been stretched out as an-
nounced in our Annual Report.”

ASBESTOS

Recent reports of high incidence of lung can-
cer among asbestos workers were of deep con-
cern to one stockholder. At Mr. Barber’s request,
Mr. Michael Messel, president of Lake Asbestos
of Quebec, Ltd., an Asarco subsidiary, responded
that an epidemiological survey conducted at
Lake Asbestos found not one incident of cancer
related to asbestos. “We are spending consid-
erable money on medical research to get better
acquainted with the subject,” he said.

Mr. Barber indicated that there have been re-
ports of some identification of health-related
problems in persons working in closed areas in-
stalling asbestos products as distinguished from
those who mine asbestos. Also, asbestos-related
lung cancer seems to be associated with the so-
called blue asbestos from South Africa, not the
chrysotile asbestos mined in Quebec.
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ACTIONS TAKEN BY STOCKHOLDERS

The holders of 20,659,959 shares, or approxi-
mately 77%. of the outstanding Common Stock
of the Company, were represented in person
or by proxy. This number constitutes a majority
of the outstanding shares required by the Com-
pany’s By-Laws for a quorum.

The following 13 directors, as named in the
proxy statement, were elected to hold office
until the next Annual Meeting:

Frank W. Archibald Ralph L. Hennebach
Charles F. Barber John M. Kingsley
William R. Bond R. E. McNeill, Jr.

F. L. Byrom Dale E. Sharp
George Champion Simon D. Strauss
Cris Dobbins Howard S. Turner
F. G. Hamrick

The proposal to approve the selection of
tybrand, Ross Bros. & Montgomery to serve as
independent auditors for the Company for the
calendar year 1972 was alsc approved by a sub-
stantial majority.

Registering for Annual Meeting
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AMERI‘C” SMELTING AND REFINING Q}MPANY
TUCSON ARIZONA

May 29, 1974

MEMORANDUM FOR THE RECORD: )

The San Xavier oxide copper leach operation which went on stream

in mid-1973, is designed to produce around 100,000 tons of copper
metal during a period of eight years. Open pit mining will continue
thereafter on the underlying sulphide ore.

The mine is located in a gravel covered pediment on the Papago
Indian Reservation 2 1/2 miles north of the Mission Pit. Events
which led up to its development began in December 1955 with the
discovery by ASARCO geologists of porphyry copper type alteration=-
mineralization in a small outcrop surrounded by alluvium. This

find was considered significant in that it could be a small exposure
of a large body representing the northerly continuation of the Pima-
Mission zone of mineralization.

A pospecting permit application was submitted, but the Papagos elected
to invite competitive bids on a cash bonus basis. ASARCO's bid of
$1,066,000 proved to be the winner, and by mid-1957 diamond drill
exploration was underway., This program, carried out on a 600 foot
triangular grid, found a2 modest sized copper deposit under the
"gravels near the outcrop and also demonstrated a sizeable extension

of the Mission deposit into Reservation land.

Drilling was discontinued in 1958, as the average grade in both areas
was marginal at then existing copper prices. With a steeply rising
price curve in 1965, interspaced drilling was undertaken to more
accurately define size and grade, which now amounts to a total of
176,000,000 tons at .54% cu, . '

J. H. Courtright

JHC :vmh



AMERICAN SMELTING AND REFINING COMPANY

BSARCD
ERUEY EXPLORATION DEPARTMENT
P.O.BOX 5747, TUCSON, ARIZONA 85703

J. H. COURTRIGHT
CHIEF GEOLOGIST Aprf 1 ]7, 1973 1150 NORTH 7TH AVENUE
TELEFHONE 602-792-3010

Mr. Gordon Kidd
American Smelting and Refining Company
120 Broadway
New York, New York 10005
Dear Mr. Kidd:
Attached is @ brief statement regarding the discovery of the
San Xavier copper deposits, Pima County, Arizona
Yours very truly,
. fv. GEZ?vtd/ﬂ/Lizﬁé%”—ﬂ
J.H. Courtright

JHC :kre
Encl: as noted

cc: J.J. Collins w/encl.
R.B. Meen w/encl,.



The 8an Xavier copper deposits were explored by diamond drilling
which began in 1957 after ASARCO, the successful bidder, had been awarded
exploration permits on Papago Reservation lands, During the year
previous a small mineralized outcrop 2 1/2 miles north of the Mission
project had been found by Company geologists. This provided the clue
which led to the discovery of the orebodies concealed beneath gravel

beds ranging up to 200 feet in thickness,
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AMERICAN SMELTIMG AND REFINING COMPANY
Tucson Arizona

November 17, 1972

MEMORANDUM FOR: J,E, A, MacDONALD

GEOLOGIC RESUME
SAN XAVIER SCUTH -
AND NORTH DEPOSITS

Both deposits are located on a bedrock pediment covered by gravels averaging
200 feet in thickness.

The copper ore underlying the San Xavier South property occurs within the
northerly continuation of the Pima-Mission zone of pyrite-chalcopyrite
mineralization in altered shales (argillites), limestones {tactites), and
porphyry. Ore-grade concentrations are present as low angle, rudely tabular
masses more or less concordant with the bedding of the sediments. Excepting
for a thin, overlying blanket of oxidized chalcocite, the copper occurs as
primary chalcopyrite with minor bornite. The zone is cut off on the north and
at depth (+1300'} by faults of post-mineral age.

The San Xavier North orebody lies within a northerly segment of the Pima-=Mission
zone of mineralization, separated by a large graben fault block containing
barren sediments and volicanics. Moderately dipping arkosic sandstones with

thin mudstone interbeds make up the host rock. Mineralized porphyry intrusives
are present but rarely contain ore grade., Oxidation of a chalcocite blankert,
resulting from leaching and enrichment of the mineralized sandstones, formed

the Oxide orebody. This is underlain by primary chalcopyrite ore with very
irregular assay boundaries,

&0; s @;Zﬂ

J.H. Courtright

JHC :kre
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against rents or.ifnimum or productibn royalaies hereafter payable

under the mining leases. | ‘f;}%%@4:/) J=35
' IV. The production ro?alty for copper reserved in Para-
graph 4(a)(3) of the mining leases shall remain unchanged to the

effectlve date hereof, and thereafter shall be adjusted to the

following schedule: | 7[;/f ; 5;4”7‘)(d(j/fg£j
' ) . . P@\()C\ 30
A. Production Rovyalty * - C
| | Q7VW”T
l. Sulfide Ore
- Net Smelter Return
Per Royalty as % of
Dry Short Ton of Ore Net Smelter Return
' $3.50 or less 5%
3.51 3.74 _ 6%
3.7 - 3.99 : 7%
4,00 - 4.49 _ 8%
4.50 - 4.99 : 9%
5.00 - 5.74 : 10%
5.75 = 6.49 : 113
6.50 - 7.49 12%
7.50 8.49 13%
8.50 and up : 143
2. Oxide Ore
Year of Production Royalty as % of
~(Year Ending September 17) Net Smelter Return
1975 and prior years . 10%
1976 12%
1977 14%
All subsequent years : 14%

V.A(l) Prior to September 17, 1973, ASARCO shall continue

to pay the minimum royalties as set forth in the mining leases.

A(2) Commencing September 17, 1973, ASARCO shall pay in
quarterly installments to the Superintendent of the Papaéo Agency
of the BIA (herein "Superintendent") for the use and benefit of
the lessors under Lease No. 454-2-60 a minimum annual royalty of
THREE HUNDRED THOUSAND DOLLARS ($300,000), or the difference

between the production royalty paid and. such minimum royalty if

—72]
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ASARCO ANNOUNCES START OF $13 MILLION COPPER PROJECT NEAR TUCSON

TUCSON, ARIZONA.-—American Smelting and Refining Company (Asarco) announced today
that Asarco had begun constructicn of a new $13-million copper project about 15
miles south of Tucson, according to Rebert B. Meen, manager of Asarco's South-
western Mining Department, the new facilities will produce about 1,000 touns

monthly of 82-percent “cement' copper when the project is completed about mid-1973.

The copper will be recovered by a vat-leach process from oxide ore from an
Asarco mine located on the San Xavier Indian Reservation. The leach plant and

related facilities will be situated near Asarco's Mission mine and milling unit

about 2-~1/2 miles from the San Xavier mine.

The San Xavier property consists of twe large deposits of low-grade sulfide
ore averaging about .50 percent copper, each covered by a zone of oxide ore averaging
about 1 percent copper. TFollowing removal of the overburden, it is estimated that
the oxide mining operation will extend about eight years at the projected production

rate of 4,000 tons of ore per day.
The mineralization was discovered by Asarco geologists in 1957 following the
Company's successful competitive bidding for a prospecting permit on the San Xavier
~ more -

FOR FURTHER iNFORMATION: william K, Murray / Gordon Kidd « (212) 732-9500; after 5 p.m.: 732-9524 —A_‘@m %
Pubtic Retations Department, Amarican Smelting and Refining Company, 120 Broadway, New York, N.Y. 10005 iaﬁpﬁg‘%ﬁ:@

N



reservation. A lease covering the mineralized ground was entered into with the
Papago Indian Tribe in 1959. Copper-bearing silicious ore has been mined at San

Xavier for several years for use as a converter flux at Asarco smelters.

In the vat-leach process, sulfuric acid flows over and percolates through
the crushed oxide ore, picking up copper from the ore as it trickles downward.
This "pregnant solution is transferred to precipitation tanks, usually filled
with de~tinned scrap cans. Iron in the cans precipitates the copper in solution.
The resultant cement copper then is washed away from the cans, settled and dried,

and shipped to a smelter for further processing.

"The new vat-leach plant at the San Xavier project will consume about 11 percent
of the sulfuric acid produced at Asarco's new sulfuric acid plant at the Company's

Hayden, Arizona smelter," Mr. Meen said.

This sulfuric acid plant was dedicated in January and is part of Asarco's
$50-million program at its copper smelters to reduce sulfur dioxide emissions to

the atmosphere by more than 50 percent and to remove practically all particulate

matter from smoke streams.

"We are very pleased that we have been able to reach an agreement with the
Papago Indian Tribe which provides for the resclution of all issues necessary to

bring this project intoc being," Mr. Meen said.

## #

PR-72-3~17
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Memo to Mr. R. &. Meen ' -~ . March 13, 1967
estimates for both operations and maintenance wiere based on Silver ell crushing
plant dote as the or0posbd Llorth San Yavier crushing plant flow sheet is similar
to the present Silver Eell flow sheet. Lecching vat supplies {(mostly acid) were
based on the plilot plant experience Leaching vqt maintenance (total labor and
supplies) was calculated to be three percent of the estimated capital cost for
this section ($2,231,000) on aa annuai basis. The precipitation lzunder operating
costs were based on Silver Bell opercting information where applicable and an
estimated iron consumption of 15 lbs Fe/lb Cu recovered as indicated by Hission
Unit test results. The large allowance for contingencies included in this estimate
Is due to our lack of experience with gantry cranc/leaching vats operation and
ma:ntenance and also to offset uncxpected high acid or iron consumption.

A direct compﬂrzcon hetween the operating cost infor.3L|01 presented in Hr.
Vincent's memorandum of August 8 to !¥r. Lewis and my estimate is presented below

4/ton

] tem : J.2.V. G.W.0.
Ore & Tailing Heulage : 0.05 0.05 . ({bore cost included)
Powar 0.06 0.0L :
Labor. .11 0.12
Operating Supplics 0.70 0.82
Maintenance "' 0.05 0.05
Supervision 0.02 0.02
Contingancy 0,10 0.10

|
|

Total Direct i.10 1.21

Mr. Vincent's figures have been changed by reducing Ore and Tailing
Haulage by $0.10 to present a more valid comparison.

Included in the eppendix of this memorandum under Tables 1-A through 1-0,
inclusive, is the breok-down of estimated opereting costs for each szciion.
Given under Tables 2-A through 2-3, inc lucivb, are the estimated personnel
requirements for cach section. These latter tables also show on ecuivaient
present classification and wage-saiapy rate for &l person nel listed. The
Indicated total oserating and maintenzince man shifts per day is 2%.25 and in-
cludes two truck drivers. The total number of hourly classifications is I,

Yours truly,

GW3:cmr

cc: TASnedden
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. Tucson, Arizona 85704
. ' July 27, 1967

Dr. John E. Kinnison

American Smelting and Refining Company
P.0. Box 5795

Tucson, Arizona 85703
Dear Join: _ _

The attached letter to you concludes this phase, at least,
of the study of ths San Xavier North orebody.mineralogy. Identifi-
catipn of minerals is firm, and the mineralogy is bésically simple
in terms of the number of species present. As is expressed within,
however, quantitative data is far less soundly based.

I hopé that the report is of use. I will be happy to discuss.
and?further“develop any part of it upon my return to Tucson‘early
in September. I have retained all samples and remaining spiiﬁs of

:samplqs in my office for consideration then.

Best regards,

o A o b o

g

e S



.August 1, 1967

Mr. John E. Kinnison, Senior Geologist
American Smelting and Refining Company

P. 0. Box 5795 o . _
Tucson, Arizona 85703 _ o .

San Xavier North
Mineralogy

Dear John:

This report amplifies and replaces my handwritten letter to
you of July 2, 1967, Examination of the eight speciments from the
San Xavier North deposit is completed, and the results of my study
of its mineralogy are herewith submitted. . The problem proved to
present formidable difficulties in the estimation of relative mineral
abundances, but the objectives set out,in your letter to me of May 18
have generally been met,

The samples studied are described in detail in your memo to
‘J. H. Courtright of May 23, 1967 (SX-10.10) and D. K. Hall's memo
to S, L. Tainter of June 21, 1967 (M1$-10.6,0/2). They consisted of
2000 gram diamond drill core composit samples representative of the
volumes designated in their numbers and crushed to approximately minus
one quarter inch. ‘The word ‘Block' should be prefixed to all sample
numbers cited below.

‘A quarter of each sample was split out with a Jones splitter,
‘ultimately for flotation testing. The remaining 1500 g sample of each
" "was dry screened into four fractions, +5 mesh, -5+10 mesh, ~10+16 mesh,
and =16 mesh, the cutoff for fines being placed at the level of vanishing
usefulness for efficient mineral study with the binocular microscope.
John W. Anthony Junior was employed at my suggestion for the tedious but
necessary task of going carefully through the +16 screen sizes and pre=
paring picked concentrates of the recognizable minerals, a job which he
performed, along with several hours of calculation, remarkably well,
The preparation of a concentrate was demanded for both optical and chemical
appraisal of absolute and quantitative mineralogy. Quentitative appraisal
¢ by any technique - optical, x~ray, or chemical - would have been greatly
impeded and degenerated by working with the dispersed samples. '

Each concentrate, and its picked-over waste, was carefully studied
with the binocular microscope. Picking was of course more effective in
the coarsest fraction, where nearly total recovery was made. X-ray
patterns and chemical-optical tests verified the presence of the follow-
ing minerals, in amounts of decreasing importance:
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Mr. Kinnison | o2- | August 1, 1967 | ;
o0 - o™ |

Chrysocolla. Nominally CuSiOy°2H;0, several modern texts
(eg. Kraus, Hunt, & Ramsdell) cite Tt as CuSiOznHp0. Chrysocolla is
supposed to have an X-ray pattern -- diffuse and weak, but measurable ==
but commonly it is either amorphous or so close to it that no pattern
is produced.. The San Xavier chrysocolla is in the latter category --
no pattern. A. F. Rogers in 1917 called material of this nature ‘corrute' ,
a bad mineral name (since amorphous CuSi03°nHp0 is not technically a
mineral) but perhaps not a bad in-house term. A paper by Chukrov entitled
"On the nature of Chrysocolla!' (translated from Russian, copies available
from my office) relates it to the momtmorillonite structure. Chrysocolla
takes many forms generally and at San Xavier. At San Xavier it ranges
from deep bright blue, in nearly pure form (no impurities), though myriad
- shades of bluish green to the very palest of pastel green when it is
commonly absorbed into a principally kaolinitic aluminous gel. [t ranges | _
in composition from a few tenths copper up to 30%, depending on its
dilution by silica -- alumina gel. The profusion of colors and forms
in San Xavier North materials suggested that many copper oxide minerals,
e.g. aurichalcite, olivenite, etc., might be present, but all suspects
proved to be amorphous chrysocolla. Its great variation in composition
defeats rigorous peint counting -- how do you practically count a pale
green grain next to a bright blue one? -- and its amorphous 'structure'
defeats X-ray quantification. Optical appraisal plus chemical control
is all that remains.

e

Malachite. Typical emerald green massive to radiating units with
less common plate-like, leafy, crystalline joint paint and bright green
earthy material. : ' ’

Azurite. Normal azure blue, massive, crystaliine to earthy.

Chalcopyrite. Normal in color and habit.

Secondary chalcocite. As steely-looking ultra-thin films coating
pyrite and as more massive (but still fine-grained) deep rims on chalco-
pyrite. Traces of secondary covellite on chalcopyrite were also noted.
All chalcocite and covellite cited is of supergene origin.

Melaconite. Another amorphous phase, resembling ﬁanganese oxide
stain but distinctively granular and slightly grayer.

Bornite. Locally associated with chalcopyrite.

Cunrite. Adamantive luster, black in color, but with distinctive
red streak and flecks.

Native copper. One grain, in a veinlet. Associated minerals of
interest: pyrite, abundant in some specimens; molybdenite, noted in
only one; goethite, conchoidal fracture, extremely hard, resimous looking;
manganese oxide, earthy, black; and jarosite, bright very slightly orangey
yellow, earthy, the only sulfate in the specimens.




Mr. Kinnison -3- ") August 1, 1967

After careful quantitative appraisal of the picked concentrates
in each size range and for each specimen, the concentrates were rccom-
bined to constitute one +16 mesh concentrate per sample number. These
samples were split in thirds,. one third going to Hawley & Hawley (the
HC' series in the assay report”) for Cu oxide (Mission method), Cu sul,
and CO, , one third going to George Roseveare for ammonia leach copper
oxide %which leaves chrysocolla and chalcopyrite undissoived), and one
third retained.

A quarter of the recombined +16 mesh picked waste was submitted
to Hawley & Hawley as the 'V' series, and a quarter of the fines was
submitted as the 'F! series to check for grain size bias in the samples
. by comparison with whole sample analyses provided. The 'W', 'C', and
'F! series combined give whole sample reconstructions. Agreement is good
to excellent. Assays of the 'W' series are higher than might be expected
owing to the fact that they include 'waste' from the =10+16 sizing which
was difficult to pick as clean as the +5 and =5+10 sizings were. It is
probably unnecessary to explore in any depth the problems of Cu oxide
analysis, especially with respect to chrysocoila and drematically with
respect to the obviously great variation in occurrence of San Xavier
North chrysocolla. (0, was asked for to evaluate malachite (20% CO2)
and azurite (25% €02), hopefully in the absence of Ca and Mg carbonates
{reported as nil in the whole sample assays). (0, was determined by
adding a known weight of sample to a known weight of 50% HCl and taking
weight loss as effervesced COy. The Hawley & Hawley assays would ideally
report everything except chalcocite, chalcopyrite, and bornite as oxide
copper, these minerals as sulfide copper. Roseveare's assays report
everything but chrysocolla and chalcopyrite as ammonia soluble copper,
‘the remainder being insoluble. Agreement between Roseveare's and Hawley
& Hawley's total copper assays is generally poor, although consistently
in the same sense. The problem hopefully lies in the splitting, although
one is hard pressed to be confident in that explanation. Fortunately, the
most significant data are the ratios, presumably internally valid. Selected
"sample assays are appended to this report, the remainder of the data re-
maining available if requested. The results reported below, for obvious
reasons, are more considered judgements taking all data into account than
rigidly derived, computational outputs,

Flotation results, and results from close examination of floated
sulfides, are also included in the discussions below. Flotation results
as weight per cent total sulfides are appended.

SAMPLE DESCRIPTIONS
General

The upper blocks are decidedly richer in total oxide to sulfide
mineralogy. Indeed, the ‘upper' series was so visibly impoverished in
sulfide minerals that it was deemed wasteful to submit them for flotation
testing, The most common rock type in all samples is what appears to be
an altered arkosic rock or concecivably an aplite, with subordinate amounts
of a dark siltstone, with fragments of vecin matter and unidentifiable
lithic fragments., The arkose is mineralized, containing iron oxide spots
in the 'upper' series and very commonly showing pyrite-chalcopyrite specks
in the 'lower' blocks. Again, 'chrysocolla' can only be a vague term,

," . [ [ 1] . *
Repeated. in part in Appendix to this letter, Please attach complete form
upon receipt,
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In the following telegraphic sample descriptions, the figures cited
are considered estimates of the amount of total copper represented
by the respective minerals followed by volume per cents. The
following factors are applicable, '

. Bright blue chrysocolla taken as 30% Cu

Pale green " W 5% Cu*
Malachite " " " 60% Cu
Azurite ¥ " . 60% Cu
Melaconite L " " f%S%r6u-‘%O
Cuprite " ..  90% Cu
Chalcocite " " " 80% Cu
Bornite " " " 60% Cu
Chalcopyrite " - " 35% Cu

8lock | ngef

Malachite 48 cu% 25% vol
Chrysocolla 43 Cu% 70% vol
Azurite - 9 Cu% 5% vol

Native copper in a véinlet with trace cuprite-negligible

Goethite abundant

Mn oxides abundant, but nothing resembling melaconite

Few specks pyrite and chalcopyrite in arkose; most arkose
" fragments specked with Fe oxide. No chalcocite,

Block 1 Lower

Malachite 55 Cu% 30% vol
Chrysocolla - 35 Cu% 60% vol
Chalcopyrite 7 Cu% - 8% vol
" Chalcocite 3 Cu% 2% vol
Bornite neg. trace
Me]aconite neg. - trace

Chalcopyrite fine grained, much more abundant than trace
bornite. Chalcopyrite more common than pyrite (about 5%)
Chalcocite gives deep rims on chalcopyrite, thin on
pyrite. Some Fe and Cu stained ox arkose. Essentially
no goethite, Mn ox. Sulfides lowest of ‘lLower' series.

Block 2 Upper

Chrysocolla . 65 Cu% 90% vol
Malachite 35 Cu% 10% vol b
Melaconite neg. ~ traces

Minor bright blue chrysocolla, abundant pale green staining.
No azurite, no sulfides seen, Goethite, Mn ox present,
but not heavy. Arkose stippled with Fe ox.

LU .
With gradations betwecn .

-
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Block 2 Lower T, .
Malachite 49 cu% 32% vol
Chrysocolla 34 Cu% 62% vol
Chalcocite 12 Cu% 4% vol
Chalcopyrite 5 Cu% 3% vol
Melaconite neg. 2-3% vol

Pyrite slightly more abundant than each of other suls. No
azurite, other oxides. Jarosite present, minor goethite.
Some arkose fragments contain Fe ox spots, some sulfides,
Looks like oxide-sulfide interface.

Block 3
Chrysocolla L8 cu% 82% vol
Malachite Lo cu% 10% vol
Chalcocite 5 Cu% 1% vol
Chalcopyrite 6 Cu% 3% vol
Melaconite “1 Cu% L%, vol _
Azurite neg. trace; one speck
Bornite neg. ' trace; one glint in chalcopyrite

‘Pyrite present, about 2 vol %; one quartz-molybdenite fragment.
Minor goethite, traces Mn ox. Mixed sulfidic and oxidized
arkose fragments. Chrysocolls abundant, far more than in
other specimens; but mostly low-in-copper light green
stains: probable leach problem.. Secondary chalcocite on
pyrite and chalcopyrite in quartz veinlet fragments. Few
pieces show malachite replacing chalcocite after chalcopy-
rite. Several relatively large pieces chalcocite.

Block 4 Upper

Malachite 50 Cu% LoY, vol

. Azurite Lo Cu¥% 35% vol
Chrysocolla - 5 Cub 23% vol
Melaconite neg. 2% vol
Chalcocite neg. 2 small specks
Chalcopyrite neg. 2 small specks

Chrysocolla relatively copper rich, taken as 20% cu. Sulfides
vanishingly rare, essentially none. Arkose fragments
predominently oxidized., Jarosite possibly 1% of concentrate.
Probably right to Cu ox = Cu sul interface.

Block L4 Lower

Azurite 38 Cu% 38% vol
Malachite 32 Cu% 34% vol
Chrysocolla 9 Cu% 20% vol
Cuprite L Cu% - 2% vol
Chalcocite 12 Cu% 2% vol
Chalcopyrite 5 Cu% 1% vol
Bornite neg. 1 rel. large piece

" Covellite neg. 1 patch on chalcopyrite

~
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Block 4 Lower (cont'd)

Mr. Kinnison

No melaconite, sparse Fe and Mn ox., Several pieces show
jarosite. Abundant fresh pyrite with sparse chalco-
cite coatings.

Block 5

Malachite 58 Cu% Lo% vol

Chrysocolla 23 Cu% 53% vol

Chalcocite 8 Cu% L% vol

Chalcopyrite L cu% L% vol

Cuprite 7 Cu% 3% vol

Bornite neq. neg.

Covellite neq. trace :
Melaconite neg. trace

Pyrite abundant, up to 15% of concentrate sample. Most
arkose fragments oxidized, many veined with malachite
veined by cuprite. Jarosite slightly more abundant
but still minor. No azurite. Chalcocite as thin films
on pyrite. Arkose fragments abundantly sulfidic, less
than half-of fragments oxidized.

- CONCLUSIONS AND DISCUSSION

This task has not been one to make a scientist sleep well;
indeed it is with some temerity that the foregoing conclusions have
.been stated, Internal inconsistencies in the assay data, doubtless
stemming from basic uncertainties in the chemistry and mineral responses,
difficulties of rigorous distinction between, for example, earthy malachite
and medium-copper-content chrysocolla”, and difficulties of appraisal of
copper in chrysocolla definitely jeopardize the data. The best has been
done with the materials and funds available, however, and the 'lines of
best fit' with the data at hand have been drawn. | ‘'feel' that chrysocolla
should have come out as a more important phase, with carbonates less so,
- but the sample-to-sample decisions' (and to a reasonable extent the assay
data), belie this conclusion. Sulfide copper is generally low, consistent
with analysis. | am most distrustful of the CO, determinations and the
ammonium carbonate leach, and suggest that refinement of these data will
require a considerable expeniture, principally on quantitative study {and
assay responses) of the chrysocolla,

In spite of the above reservations, posting of results on the sketch
map is revealing. All quantitative work was done with no knowledge of
sample geography. Immediately evident is a great decrease in carbonates
to the southwest. Azurite is important in Block & (NE), minor in I U
(Central, Upper), and unreported gencrally in the southwest portion, either
upper or lower. Malachite accounts for over half of the copper in the NE
and N with progressively less of it to the SW, save for an anomalously

high value in Block 2 lower. Sulfides arc less constant in their variation--

both analysis (sce appendix) and binocular inspection indicate relatively
high chalcocite both in Block 4 Lower at the NE and 2 Lower at the SW.

!/ . . . .
‘Probably the single greatest arror, if one exists,

Y i
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Block 5 contains g most total sulfide, with both 2 Lower and 4 Lower
close behind. The only covellite detected is in the NE in Block 5 and
Block & Lower. The significance of the variations can best be inter-
preted by those more familiar with the geology of the Son Xavier North
orebody. :

Very truly yours,

*/S/ John M. Guilbert
. John M, Guilbert
JHG/pjc o

"~ ec: TASnedden
RBMeen
PALewis <G=3
JHCourtright
JGuilbert
JEKinnison
File
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They may not compare favorably, item for item, with
the preceding sample descriptions, the best judge-
ment based on the most data being given preference,

2

The CO_ values are highly suspect,,

™ ~~ APPEND X
Oriqinal "Assays C Serics., H& H C Series, Roseveare
Ox Cu. Tot Cu Ox Cu Sul Cu COs Tot Cu Am. Carb, Sol, Oiff.
Lo 10,58 0.64 2.76  0.0b 1.90 1.72 0.97 0.75
U L oms. 063 - 1.85  0.52  3.70 3.35 1.75 1,60
20 0.69 0.80 2.54 0,04 0.20 3.20 1.81 1.3
2L 0.59 1.7 3.16  0.22 1.06 2,23 | 0.70 1.53
3 0.61_' 0.77 1.86  0.17 1.06 1.82 0.60 .. 1.22
) 0.4 0.1y 216 0.02  0.19 2.36 1,45 2.13
L 0.34 0.57 2,86  1.17 0.43 1.67 1.1 0.56
' 0.95  1.37 350 0.29 2.3 4., 0% 2,60 144
Note: These data are presented without individual comment,

Flotation Test
Vgt % Sulfides

ND
- 0.86
ND
1.34
1.23
ND
1.35
1.83

H & H Data
Recalec to Tot Cu

0.62
0.69
0.91

1.13
0.83
0.49
0.79
1.16
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FILE MEMO

RE: Core Assays San Xavier North Ore Body

During leach test work on the San Xavier North oxide ore body, two
composite samples were made by taking a % split of the stored half of
the diamond drill core (or a % split of the original core size). The
first of the two composites was taken almost entirely from the main
zone of oxidation. The second composite was made from the transitional
oxilde-sulfide zone at the base of the main oxide zone. A further groun
of composites, for the purpose of mineralogical tests, was made from
the final % of the stored core from the main zone of oxidation. The
total copper assays from the above group of composites when compared
with the total copper assays for the same composites calculated from
the original drill core assays, indicate that the original drill core
assays were ''high graded," possibly to the extent that a .95 factor
should be used to calculate the assay for the San Xavier Worth oxide

Oore reserve.

The composites, their respective actual assays and their calculated
assays (from original drill core assays) are:

Composite #1
Lab leach test composite of main oxide zone
prepared in May, 1966, leach results reported
to J. D. Vincent by A. R. Raihl on 7/22/66.

0.83 percent total copper calculated
from original drill core assays

0.77 percent total copper - actual
assay of composite sample

Composite #2
Lab leach test composite of mixed oxide
sulfide zone prepared in March, 1967,
leach results reported to S. L. Burrill
by A. R. Raihl on 4/14/67

0.76 percent total copper calculated
from original drill core assays

0.70 percent total copper - actual
assay of composite

Composite #3
Mineralogical composites of main oxide zone
prepared by J. E. Kinnison (refer to memo
from Kinnison to J. H. Courtright, May 23, 1967,
"Composite Core Samples San Xavier North :

Mineralogyv")

&
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Memorandum .. Page 2 | | ” July 19, 1967

. Composite Total Cu

Footage Sample Assay Orig
Composites “"Represented Total Cu Assay Drill Core Avg, Diff
1 upper 169.6 .64 W71 -.07
" 1 lower ) 54.3 .63 .75 -.12
" " 2 upper .\\\\119.4 .80 .84 -.04
" " 2 lower 142.5 o 1.17 E 1.23 -.06
" " 3 119.8 . 77 .94 -.17
" " 4 upper - 108.7 47 .56 -.09
" " 4 lower 135.2 .57 : .74 -.17
" "5 183.0 1.17 1.33 ~-.16
Weighted Average 1032.5 .81 .92 -.11

It is significant that the actual assay of each and all of the
composites is lower than the calculated assay from the original drill
core samples. 1In each of the_composites derived from quartering the
core the actual assay of the composite was 0.06 percent lower than
the assay calculated from the original drill core assavs. The composites
of the main oxide zone prepared from the core remaining after quartering,
averaged 0.11 percent copper lower than the calculated assays from the
original drill core samples.

The apparent "high grading" of the original drill core assays can
be explained by the core splitting technique used at the time of the
development drilling program, aggravated by the nature of the oxide
mineralization. A "single jack™ type of hammer was used to split all
core on the San Xavier North ore body during the recent development
drilling program, creating considerably more fines than would result
from using 2 core splitter. All fines were put into the assay sample.
A considerable amount of occasionally soft, often brittle oxide mineral-
ization occurs as fracture fillings in the oxide ore body which apparently
tended to concentrate in the fines during the splitting.

The same splitting techniques were used during cuartering of the
composites 1 and 2 as were used in splitting the original core assay
samples. The quartered core was therefore apparently "high graded" in
the same manner as were the original drill core samples. This is
indicated by the greater difference in the total copper values and the
calculated total copper values (from original core assays) of composite -
group 3 when compared to those of composite group 1.

It is unfortunate that the possibility of or the seriousnous of
the systematic error which apparently occurred during the splitting of the
core for the San Xavier North ore body was not evident until after the
drilling program was completed. I personally became aware of the
possibility a systematic errox might occur due to the method of core
splitting used, when discussing that method with Mr. J. E. Kinnison
in April or May of 1967.

Cwwm E




Memorandum Page 3 : July 19, 1967

Possibly a valid figure for the total copper assay of the oxide
ore body could be found by considering the mean deviation of the actual
composite assays and the calculated assays (from original core assay
samples) for the previously mentioned composites 1 and 3 which were
prepared to represent the oxide ore body. ’

mdev compl = 0.030 percent copper

m dev comp 3 0.055 percent copper

m dev composites
1&3

.085 2 2 = ,0425 percent copper

The mean deviation for composites 1 and 3 is approximately 5 percent
of the total copper assays for composites 1 and 3. This indicates that
the average assay for the San Xavier North oxide ore body calculated
from the original drill core assay is 5 percent above the actual value
of the material contained within the oxide ore body. The 5 percent
figure is not necessarily the actual amount of systematic error induced
by the sampling during the development drilling program. This is so
because the composites which were prepared to represent the oxide ore
body necessarily contain approximately 30 percent of material from the
original ‘drilling program.

The zone of chalcocite enrichment as indicated by the actual and
calculated assays of composite 2 of this memo (where the copper mineral-
ization is approximately 80 percent chalcocite) appears to be "high
graded,"” apparently to the same degree as the oxides. Chalcocite, 2
soft somewhat brittle mineral, tends to replace the more easily accessible
chalcopyrite on fractures and, like the oxides, it tends to conceuntrate
in the fines during splitting. Because of the disseminated nature of
the primary sulfide mineralization, it is possible that less "high grading"
occurred in that part of the San Xavier North ore body; however, this has
not been verified.

2174/

D. K. HALL .
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AVERICAN SMILTING AMD REFIMING CCUPARY
~ Sshuarita Arigona

MEMORAID® TO MR, P, A, LEWIS
Re: Sap Zavie

Atteched please find threa (3) copies of the various essays
raquested by Mz, J, E., Kinnison for the eight (8) drill core come
posites froa the San Xavier Horth oxide ore bady,

-

B, K., Ball
Besident Geologist

R Ui P M
cat RhiMeen (2)
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PLANT LOCATION

Plant to be located in the Western half of the Southwest quarter of
Section 'o. 2. Leach ore to be hauled in 85-ton Dart-KW trucks approximately

+3 @23 From Soutneast corner of proposed pit perimeter. Tailing disposal
a@rea (o 2@ Wes:o oF deach plant in North half of Southeast quarter of Section
No. 23. ~ctual glant location to be 600 ft South of maximum possible pit
pesimeior based on possible ore reserve. Utilities to be estimated and laid
out o plant-site perimeter by Mission Unit. Power will be available as required
at L, 152 volts. Available water-delivered from 8 in. maln will be 2 magimum of
250 gz e cinuous flow discharging Into 2 ground-level reservolr sump or steel
ov asrocecs and Tire protection purposes. fRoads to the sitc perlmeter to
pe 2sti....d by Mission Unit: roads within the plant=site area to be estimated
by Zoacras Engineering. Approximatce plant site to be 1000 x 3000 ft.

P1T GPERATICH

4,000 tpd of leach ore will be load:d with a rubbermtired front end

3
toader (5-U yd” bucket) in a seven-hour shift at an approximate rate of 600 tph.

Fragmentztion will not be @ problem according to Mission mine personnel., Top

“sizc 37 boulders to be 24=30 inches on the average. Haulage to the primary

cru aes will be in S5«ton Dart=KW trucks carrying 70-75 tons per load.

PRIMARY CRUSH=R
Trucks wiil Jdump from one side oniy as practiced at Silver Bell., A
iérizzly ohcad of the crusher will not be required., The pit front-end loader
c*suld be able to joad up to 700 tph, and the pan fesder following the crusher
s’ ald be selected accordingly. The primary crusher will be a L2x65 in. Traylor
-vp2 TC gyratory capable of crushing up to 1000 tph at a 5 in discharge opening

\/5
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~ (closed side). Orive motor horsepower will be 275 hp. A pan feeder of 700 tph
éapaclty will be required. A 48 in. width pan feeder will handle approximately
700 tph at a speed of 35-40 fpm. A separate dust collection system will be
desireable for the primary crusher. Also, a separate lubrication system will
be necessary; Overhead crane service QIII be necessary for rock-hook and
crusher maintenance, -

INTERMEDIATE STORAGE

The minimum amount of live ore storage at the intermediate stoékp!le
should be 5,000 tons to carry the sccondary crushing plant through a one-day
shutdown of the primary crusher. Two or threc Syntron-type vibrating feeders
discharging In-line with a collecting beit will be required. Assuming an effective
15 percent live-ore factor, the total tcnnage in the stockpile will be 35,000
tons. The assumed angle of repose is 37° and the assumed draw-down angle at
the draw-point is 55°. The capacity of the vibrating feeders will be a nominal
- 300 tph each. A scparate dust collectfon system wlll be required.

SECOMDALRY CRUSHER

A doublé—deék vfbrating screen to handle 300 tph of 85 percent minus
5 In, ore from the intermediatg stockpile will bc required. The top deck will be
a 1-1/2 in. @ast grizzly; bottom deck will be equipped with a 3/8 in. square
opening cloth. A 4 ft x 10 ft unit will be sultable for estimating purposes,

rd head cone

The secondary crusher will be a 5-1/2 ft heavy-duty Symons standar

{3

crusher operating at a 1 in. dischgrge settiny. Hydraset adjustment of the
crusher will be desircable. A separate lubiication system will be required, and
@ dust collection system for all vibrating screens and both fine crushers will
be necessary. A 200 hp drive motor Is required.

TERTIARY CRUSHER

A surge bin {500 Ton) between secondary and tertiary crusher should

possibly be studied. (Mission practice.) The preliminary crusher calculations
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indicate a good balanccq»etwecn secondary and tertiary crushers, and If hydraset
adjustment of both crushers (fine) is furnished, theAneed for the surge bin may
be eliminated (Silver Bell). A 7 ft Symons short head cone crusher (1/4 In. dise
charge setting) operating in closed=circult with a 6x20 ft (or equivalent)
single-deck vibrating screen will be required. The screen cloth will be of
3/8 in. square opening design. A separate lubricaticn system will be required.

S

The drive motor will be 300 hp. -
VAT LOADIN

Vat loading will be by a belt tripper mounted on a traveling bridge
spanning the 75 ft wide leach vats. The loading conveyor will be loaded either
(1) directly from the crushing plant over two seven-hour shifts at the rate of
300 tph, or (2) from a crushed ore stockpile with the front-end loader from
the pit at a rate of 600 tph on a single shift of seven hours. The advantage
of the latter idea is that the number of vats leaching at one tim§ could possibly
be reduced.to or kept to six in number (5-2/3 shifts leaching versus 5-=1/3 shifts
if two-shift loading is considered. The advantage and disadvantages of the two
loading rates should be examined more closely.

LEACHING VATS

The settled weight of the minus 3/8-in. material following solution
wetting will be 92 lbs per cubic foot {based on dry material}. in 75x75 ft
squére vats the required height fdr ore would be 15.5 ft. An additional 1.5 ft
of depth will be required for filter bottom construction and 1.5 £t of freeboard
for solution over ore is necessary. Therefore, the leach vat walls will be 18.5
ft high. Mastic linlngs or acid-proof concrete linings wlll be required to
protect the concrete vats from the action of the acif, The inspiration design
ov a contlnuous, looped launder system is preferred to the Yerington arrangement,
The focrmer system utilizes individual vertical pumps for solution advance and
recirculation: the }atter system uses air=]1fts for the same duties. Also, the

Yerington vats are Isolated from each other and do not share a common wall.
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The present plans are to unload the leach vats, following a 48 hour

VAT UNLOADING

dralning period, at the rate of 300 tons per hour (nominal) with a gantry crane
equipped with a l-yd clamshell bucket. The total excavation time would be
approximately 1k hours or two seven-hour shifts per day. The taillng would
either be loaded into a small hopper (60 ton) and discharged Into a 65-ton
capacity lLeTourneau-Westinghouse truck (Haulpack) or directly Intc the trucks.
On the basis of a 300 tph excavatlon rate and a 60-ton nominal truck capacity,
only five trips per hour will be necessary for tailing haulage. HNo more than
two trucks will be required for this haulage duty. These trucks are available
at Mission.

An excavation rate of 600 tph as an alternate should also be CAnsidered.
This would free the leach vat for inspection and maintenance one shift earlier.
Also, the t?ips per hour of tailing haulage would be Increased to 10, a figure
which might be handled by three trucks.

SOLUTIOM STORAGE TANKS

Pregnant Solution Storage = The volume 6f pregnant soluflon produced
per day will be approximately 350,000 gals based on a solution assay of 15 gpl
of Cu and an average copper production figure of 44,000 1bs per day. Solution
will be pumped to the gorage tank at a rate of 1000 gpm over a six hour period,
and will be withdrawn at an average rate of 250 gals. per minute to a settliagy
thickener for clarification. The assumed size of the clarifying thickener
(stainless steel tank and rakes) is 30 ft dia. by 8 ft high. Thickener underflow
to be discarded and overflow will go to precipitation. A pregnant solution

storage tank or sump of hOO,OOOVQa]. capaclity is required.

First Wash Solution Storage - The requirced amount of first wash solution

over a 24~hour period will be 350,000 gals to replace pregnant solution sent to

preciplitation and 335,000 gals required to replace leach solution used to cover

i
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new ore. The solution will be pumped out of storage at the rate of 1000 gpm,
laflrst for a total of 335,000 gals and several hours later the remaining
350,000 gals would be removed. Therefore, a 600,000 gal first wash tank will

be added to thés tank.

Second Wash Solution Storage = The amount of flrst wash to be advanced

to second wash Is 585,000 gals minus 175,000 gals of barren solution or 410,000¢
gals of first wash solutfon. A flrst wash storage tank of 500,000 gals Is ample,

All fresh water added as make will be added to this tank.

Fresh Water Storage - Sufficient fresh water, elther in a ground
reservoir or cylindrical tank must be avallable to al!ow a fresh water flow rate
of 1000 gpm for 5 hours approximately in addition to other water requirements,
The apparent minimum storage requifeﬁent will be 400,000 gallons without con=-
sidering replacement at the rate of 250 gpm. The whole water system design will

require detailed study.

CEMENTATION LAUMNDERS

A
o -’s’/

Silver Bell launders are 8' wide, 24' long and 4' deep. In 10 cells
there would be 7680'ft3 of active volume. These cells have precipltatea 20,000
Ibs copper/day or at the rate of 0.38 ft3 of volume per b Cu precipitated. This
figure is for low assay solutions (1 G/C).. Yerington practice on high grade:

. splutions (22 G/L) uses 0,18 ft3/1b Cu precipitated. For our proposed solution

of copper to be precipitated per day, this would require 13;200 ft3 of active
cell volume, or 8 cells @ 10 ft wide, 5ft deep and 33 feet long. ’
Since the cementation cells are to be served by a moblle crane,
rather than an overhead Gantry, no trommel screen will be needed. Rather, the
Silver Bell washing procedure and cell deslign may be used, with modifications
for cell size, etc, |
Alternate preciplitation methods would be cementation usling Kennecott

cone preclpitators and electrodeposition.
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Pregnant solution volume is estimated to be 350,000 gals/day or a

flow rate of 243 gpm @ 15.0 G/L Cu to produce the dally output of 44,000 1bs

of copper. Some of the barrén solution from cementation may be recycled for

use as wash water to reduce the fresh water demand and to save a portion of Its

contained acid. The amount of this recycle may reach as high as 50% of the

barren solution volume. The remalnder of the barren solution, not used as

recycle wash, must be sent to waste. This discard will require a pipe flne from

the leaching plant site to the Mission Mill tailings thickeners.

IRCN HANDLING

If cementation launders are used thzn de-tinned scrap cans will be
recelved in tlB ton lots by slde=-dump trailer trucks. The cans will be
stacked by means of magnet mounted on a mobile crane and added to the precipita-
tion launders by the same unit as required. Based on an expected can consumption
of 1.5 pounds per pound of copper precipitated, the average daily consumption will
be 65,000 'bs, f other precipltation methods are to be considered, £his operation \\

must be further studied. ' o , V \\

ACID LANDLIG

Acid will be received In 3,500 gal tank trailers and pumped into a
‘100,000 gal acld storage tank. Based on an'estimated 3200 gal actual load per
trailer and a consumption of 110 tons per day of acid the consumption will be
14,400 gals or 4.5 loads of acld per day. The 2cld flow to process w!!!.be
- 10 gpm total.

A study of pumping acid from the Mission ral!roéd yard near the
By-Products Piant may be necessary If indicated freight savings justify such a

study.

PRECIPITATE HANDLING

Precipitate copper will be washed from the precipitation launders and

collected In several settling tanks. Water will be deconted and returned to the
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- cell feet to recover solids. Copper precipitate will be baled with a clam-shell
bucket mounted on the mobile! crane and placed on a concrete drying pad. The

épproxlmate area of the pad will be 150200 ft based on Siiver Bell practice.
Drying time will be approximately one week in the summer and two weeks In the
winter season.

Water consumption is indicated at 250 gpm over a 2L4&hour period. Thls
water will be pumped In an.eight~inch line from the Misslon plant site and
discharged Into a surge tank (cylindrical tank or grbunh reservoir) of 3-400,000
gal capacity. Total daily fresh water consumption willAbe approximataly 360,000

gals, but 270,000 gals or more are required In a four-hour period for a fresh

water wash.

2/8/e]
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READ AND RETURN

G PREPARE ANSWERS o HANDLE oo
Sen Hevier Horeh EULE e INTIALS s
tinerslogy

The elght ecopesite ecove semples of the Son Havier Novth onide ove
body as cutlined by Mg, J. B, Zinulsss heve beon prepaved by the Goce
lopicel eud Hstolurpicsl Jopartmsnts ot the MWission Poig.

0D grem eplit from each of the eight cowpopite eoutre semplos
will 4o sest ¢o Mr. J. B. Courdright ¢o be given to Ur. Guilbewt st
the Yniversity of Arvigons for mimevalogicsl Jeterminstions.

& 1,000 gram split from coch of the oight cospesite core samples
was czuehed Co mivms 10 mesh, 500 grems of which wove then pulveriged
aund gent o thoe gesay lob whevs the fellovimg acsays ewe helng run fow
esch of the coupusitess total copper, anon-suiphide copper (Hpifs emsthed),
oulpber, csleiun cerbonate, wagnisivm cerbenste, sluming, oilics and
izen, These asseye will be crensuitted to Mr. J. B, Cosveright when
svailable.

iﬁ%@ g@mmﬁm wsterisl from oach of the sdght compeaites, ape
pronimetely 3,000 srems per composite, $s sveilable for bateh losch
tenty 4 requented. T feol corbalm thet the reoults of bateh Rleach
tests on the olght coupesiten would e of considersble wee to ¥r,
Bondeon in intevprotiog the Waovalegicel siundies o be downs thess
cemposites =t the University of Avlsose.

During collecticn of the ladividusl eove sowplos 4% hocwss evident
that o lowger sweunt of sample was avelleble then erigioneily snticipated,
bozause of this 48 woe possible €0 moke cestaln changes in the axount epd
sine of the eipht drill eors compesite seuples which wore considered te
bo edventages e boleh leasch testingp. After cousuiting with By, J. B.
Elonison and Hr. 4. Baihl 42 wos doelded that the drill corve coupopizes
would welgh 18 peunds cach snd be cvushed ¢o mioue 378" oo oppused 2o

eguested 9 pounds por compesite crushed to mimws 1/8%, The lawgew
samplo wode i€ poseible to obteln veprsseotative splics for the mine
evslogical test wark, for the ssesy suple spd for emough woteriel e
zun tuo beteh lesch fests per comgosite ot the ainws 3/B™ size which ds
worn desirsble for lench test work.

Tn addizion ¢o tho metorisl wsed in muhing Me, Blonisess elghs
deill core cazpesites gppronimately U.4 o 0.5 pouvsde pey fook of




Page 2 & o367

sample which hop beon erushed to mions 378" veusine frem tho oriplusl Jeill
¢ samples. This satertel 4s cveileble fow eny fveure cunpositing end Cost
work ragnived on the Son Zavier OGudds Ore Body.

Buving w&ﬁm&ﬁw of the duill cove sovples ons o Lue Yoprosantotive

ﬁ%‘ seants of coue were mﬁm&&ﬁ mar deill cove susey vup end lefe in thedw

B ﬁ, LA
Hantdenk %@%@ﬁ&@@

Mﬂ&& _
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ARERICAE SHELTING AND GITINIRG Coamsiny
Tusgon arizons

vy 31, 1967

Homorensum for Br. T. &, Soeddan

50 WAMLER HORTH CORE SAWPLES

Enclosed is Mr. J. B, Rionison's comments on the Son Hovier Horth
duposit with & Tise of drill hole Intercepts For each of eight gompusite
sangles,

Thate elght seoples 2re Yo be crushed minus 1B and 2 ouorter
eplit tekan of sach sample Tor wingralogical determinetions. Tho
rempindar =it} be reteined 5t the Hission Unlt for chamicn! determinations.

SHE 3 bond Jo B, Courtright
ancl.

£2: R. B. Hean, wiencl.
£, B, Lowlis,
4, E. Bienison
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AMERICAN SMELTING AND REFINING COMPARY
Tucson Arizona

May 25, 1967

Memorandus for: John £, Xionison

As you know, eertain geologists have aquestioned ouwr conclusions
with respect to the basement fault {Sen Xevier Thrust) in the Plms

Hining District. The Hew York Ufflce has asked for up-to-date
information.

Please prepave & brief summasry of data on the fault including
(1) & list of 21} drill holes for which we have logs, with depth of
penetration through the Faulty (2} evidence for a fault coniect rather

than through an intrusive contact; (3) evidence for the post-minersl
age.

JHE s Tmmi J. M. Courtright

cc: W. E. Sesegart

-
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AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona

May 23, 1967

MEMORANDUM FOR: J, H. COURTRIGHT

COMPOS ITE CORE SAMPLES
SAN XAVIER NORTH
MINERALOGY

The following table (Attachment A) lists the diamond drill
core intercepts which | suggest be made into composite samples
for mineralogic examination of the subject copper deposit. These
intercepts of drill core lie within the principal oxidized area
defined by the open pit design and reserve calculation by Mr. Tainter
(Tainter to Lewis 2/24/67). The core which remains from this zone
has been quarter split previously for a leach test, and when these
somposites are made no core will be left,

According to the design by Mr. Tainter, production during the
"leach period!' (present design) will last for a period of eight
years and yield 10,1 million tons with a total copper content of
0.71%. This design uses 40 foot benches and a 0.2% copper cutoff.
For reference, the areas deliniated for these composite samples is
shown on Attachment B.

The San Xavier North is best described as an oxidized chalcocite
zone. It was formed first during the middle Tertiary and subsequently
tilted slightly to the southwest. The north, central, and eastern
areas are oxidized whereas the chalcocite zone on the west lies at
a greater depth due to tilting, and has not been oxidized.

The composites tabulated in Attachment A are grouped into five
more or less symetrical 'blocks'. Three of these are further sub-
divided into a lower and an upper interval. The basic principals
which | used to select these composite units is detailed in the Appendix
to this memorandum. The samples will weigh about 9 lbs. These should
be crushed and 2 lbs, split out for Dr., Guilbert (University of Arizona)
to examine. | would like to have the remaining portion assayed at the
Mission Unit for total copper and total sulphur, Also, the usual assays
for alumina, lime, silica, and other compounds should be made available
to me,

In addition to the core composites, | have selected some samples
from the open cut near drill hole 1-5X-8, and these also will be
furnished to Dr. Guilbert for study,

During my examination, the several major geologic conditions which
have formed this deposit became evident, and | will place my interpretation
of these on record in report form at a later date if you so desire.

? A
Yelunsls b,
Jripay I
JEK/pjc C;?JOHN » KYNNISON

Attachments (3)
cc: JHCourtright, 3 X



APPENDIX

DRILL CORE COMPOSITES
SAN XAVIER NORTH

According to Mr. Raihl, Chief Metallurgist at the Mission Unit,
approximately 6 lbs. of oxidized rock is needed in order to conduct
batch leach tests., In addition, a small quantity from that sample
would be needed for assaying. Mr. Guilbert would like to have 2 1bs,
for his mineralogical work., Thus a minimum of 8 lbs, plus a 1 1b.
safety factor indicates that 9 lbs., of sample for each composite is
desirable. With allowance for 20% core loss in drilling and handling,
the remaining quarter-core will yield 9 lbs. per 125 feet of penetration.
Thus each sample of composite drill core should approximate this length
of penetration. Due to overriding geological conditions, some of the
composites will not yield this extent of penetration.

In addition to providing for the weight of sample as outlined
above, | have used the following guide lines to select those inter-
vals which will be made into composites.

A, The sample should begin about 10 feet below bedrock
and about 10 feet below the base of complete leaching,

B. The composite should end at the base of the oxidized
zone, as defined by Mr, Hall of Mission, and subsequently
used in the various metallurgical leaching tests.

C. | have segregated the oxidized copper deposit into
five "blocks' as viewed in horizontal dimension,
Wherever possible these have been segregated vertically
into an upper and lower half., Geology and mineralogy
as well as total copper content largely dictated the
division between the vertical units, but where possible
the division was made near the base of a pit mining bench,

D. Short intercepts of oxidized copper were correlated to
the upper or lower half within their respective blocks
on the basis of geology as well as geometry.

Any departure from the above was made because of specific
and important geologic/mineralogic variation.



Block No. 1 - Central
Upper Interval

1 SX 4 73.5-118.0
15X 8 6L4.2-114,6
1 SX 13 134,0-164.4
X 124 137.9-182.2

Block No. 2 - Southwest

Upper Interval

1 SX 3 100.3-138.2
I sx 15 136.0-182,0
X 120 76.9-112.4

Block No. 3 -~ Southeast

1 SX 16 141,0-189.9
2 SX 17 150.1-185.3
2 sX 18 152.4-188.1

Block No. 4 - Northeast

Upper Interval

2 SX 15 130.5-170.9
2 SX 23 149,7-170.2
2 SX 25 146,9-172.9
X 24k 121.4-143,2

Block No. 5 - North

1 8X 11 8L.5-138.7
1 8X 12 187.7-231.0
1 SX 20 118,9-134.8
X 133 58.8-~ 67.9
X 133 105.3-165.8

Note: X=-238 excluded from Block No. 4,
were over-drilled; core begins in mixed chalcocite-oxide zone

ATTACHMENT A
SAN XAVIER NORTH

DRILL CORE COMPOSITES

Lower Interval

1 SX 8 114,6-144,7
1 SX 13 164, 4-233.6
X 124 182,.2-206.4

Lower Interval

1 SX 3 138.2-169.7
1 SX 6 178.3-199.8
1 SX 15 182.0-222.6
X 120 112.4-161.3

Lower Interval

2 SX 16 163.9-183.5
2 SX 23 170.2-200.5
2 SX 25 172.9-201.3
X 2hk 143.2-200.1

Bedrock and oxidized zone

transitional to the main chalcocite blanket.
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MAY 24 1967

May 18, 18587

Professor John Gilbert
Department of Geology
Loliege of Hines
University of Arizons
Tucson, Arizona 35721

MINERALOGY DETERMINATIONS
SAM YAVIER HORTH
MISSION UNIT, ASARCO

Bear Professor Silbert:

This letter wilt authorize you, as a consultant, to study
the mineralogy of the subject copper deposit, from exemination of
samplies which will be furnished to you by me. Frem our previous
discussion, § understend you will have the time to do this study
aftar the middie of June approximately. The samples will be
furnished to your office prior to that time,

Feel fres to call on your colleagues, if necessary, for
supplemental help. HRoutine work which can be handled by students -
such s3 semple polishing, grain counting etc. - should preferably
be done by student help. We did not discuss your consuliting fea,
but § assume ¢ will be on » base similar to that used by you
and R. L. DuBols lest yvear on the lempa, Peru samples.

The samples will be from oxidized portions of the "San Xavier
Horth' porphyry copper deposit which 13 now being tested by cur
metallurgists for a vet-leach. The deposit may be best described
as 8 partly onlidized chalcocite blanket of supergensz origin, which
was Formed and subsequently leached during Tertlary time by several
geoclogic conditions. The oxidized copper mimerals are poorly kaown
at present. [ recognize the chrysocolla-type minerals, malachite,
azurite, copper ‘sitch® of the usual brown lustrous type, & black
Mn-Cu=Silicate(?), and native copper. Brochontite has wot been
recognized to date, nor Is the guantitative sspect of green Cu
minerals andfor siilcate gels kaown, Your study will be to:

1) determine the Cu minerals present - including any residual chale
cocite or other sulfides, and 2) also determine thelir relative
abundance. The quantitative apsect will probsbly reguire the study
of polished briguettes. Total copper and sulphur assays will be
furnished with the semples, but these data must be kept confldential.



L B

Professor Gilbert =g~ May 18, 1957

} will be In contact with you during this work., Results
will be desired as scon as practicable.

Yours very truly,

JOHN E. KINNISON

JEK/pic
ec:  JHCourtright "&1
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AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona J.H. C.

May 15, 1967 | MAY 191967

TO: K. E, RICHARD
“FROM: W, G, FARLEY
I. P. AND RESISTIVITY

SAN XAVIER INDIAN RES,
PIMA COUNTY, ARIZONA

On May 1, 1967, a tract of the San Xavier Indian Reservation
lying west and northwest of the ASARCO San Xavier Ore Body was
auctioned for exclusive mineral prospecting rights. The winning
bid, as you know, was obtained by the Tidewater 0il Co., in partner=-
ship with the P, D. Corporation. In April of 1967, | made an air-
plane flight over this area and several ground visits to check on
geophysical activities by other companies in this area. At that
time an unknown |. P. crew was surveying on Exclusive Mineral
Prospecting Tract No. 1 with most of the activity concentrated
northwest of the ASARCO San Xavier Ore Body. There was evidence
that other I. P. crews had also recently surveyed this area.

1 would like to bring to your attention i. P, surveys that
have been run in this area by ASARCO in the past. On the attached
overlay .|l have shown the location of Exclusive Mineral Prospecting
Tract No. 1 and the locations of the ASARCO |. P. lines using a Wenner
600 foot 'a'' that were run in 1961 under the supervision of W, E.
Saegart. The results of that survey were reported in Geophysical
Surveys - Amole District, Nov., 1961, Mr. Saegart concluded that
within the area surveyed on the Indian Reservation no disseminated
sulfide target existed to a depth of 500-600 feet,

With the development of more powerful I. P. equipment in recent
years we did run several additional traverses using a combination
Wenner 2000 foot "a' and a 3 electrode 1000 foot ‘'a*' looking for
deeper targets. With this electrode arragnement, we feel we can
detect iarge disseninated sulfide targets to a depth of 1500 feet.
The attached overiay shows six lines that were run and the |. P.
and resistivity values that were obtained from the Wenner 2000 foot -
"al', The only significant response on the six lines was on lines
2 and 6 where weak anomalous |. P, response did occur when crossing
the northwest projection of the San Xavier - Mission mineral trend
extending northwest from the ASARCO San Xavier Ore Body. This
weak anomalous |. P. response agrees with the weak mineralization
found in ASARCO drill holes in sections 10 and 11,



Mr. Richard -2 May 15, 1967

On line - 6 a comparison of the response between the Wenner
2000 foot '"a'' and the Wenner 600 foot ''a', over a weak anomalous
i. P. zone detected on the earlier Amole Survey, showed no substantial
increase in 1, P, response with the larger electrode spread thus
indicating no better mineralization at depth. The Amole Survey
northwest of Line - 6 to the north boundary of the reservation
indicated a shallow bedrock area with no suggestions of mineralization.
Therefore, no further interest was deemed necessary., At this date
it still does not appear likely that ASARCO missed any important
mineralization on Tract No., 1 on the San Xavier Indian Reservation.

2 A
,.\(
WAYNE/%” FARLEY

WGF/pjc
Attachment
cc: JHCourtright) «&3
RJLacy ) all w/ attachment

WESaegart )
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COMFIDENT (AL Mew York, April 25, 1967

0 v qgo M‘ @'
Memorandum for: Mr, £. P. Poliock 7
APR 2.6 196

San Navier Indian Reservation=Tract |

This refers to the recent tender of bids for a2 prospecting permit on
Tract } by the Bureau of Indlan Affairs. (it should be noted that this rew
Tract | covers the old Tract | which we szquired several years ago, and,
in part, dropped, and it glso Includes o number of additional sections to the
north and west.)

Since there are no outcrops in the arsa invelved, we must vely on
geophysicel Information and geological projection to determine whether or not
the Company should place a bid for this new Tract 1. Several years ago, we
ohtained & weak 1.P. arnomaly trending northenorthwesterly from the Horth
$an Xavier ore body. At that time, we drilled & counle of holes on this anomaly
and obtained only wesk pyritic mineralization in bedreock. Recent gravity work
by the U.S. Geclogi-zl Survey hass shown thet the depth to premineral bedrock
increases rapldly golng farther Io this northwesterly direction. Ye have no
new geological Informotion which would lmprove exploration possibilities of this
new Tract §.

After considering ail asvellable date Including results of geophysical
surveys, we have concluded there are ne worthwhile exploration targets in this
Tract. Accordingly, we recommend that no bid be submitied for prospecting the
ground,

Renvon Richzed
GG :EMeLT i ttmann ,
EENelson /

s
Bicc:JHCourtright
RJLacy
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AMERICAN SMELTING AND REFINING COMPANY
Tuecson Arizona
April 12, 1967

Mr. K. €. Richard, Chief Geologist
American Smelting and Refining Company
120 Broadway

New York, N. Y. 10005

SAN_XAVIER INDIAN RESERVATION
ARIZONA

Dear Sir:

Enclosed is @ copy of a USGS gravity map on which we have
superimposed the area of Tract | recently submitted for bidding.

Yours-very truly,

J. H. COURTRIGHT
JHE kew
Enclosure
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AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona
April 6, 1967

Mr. K. E. Richard, Chief Geologist
American Smelting and Refining Company
120 Broadway

New York, N. Y. 10005

SAN XAVIER RESERVATION - PROPOSED TRACT |
(Now Open to Bids)

Dear Sir:

Reference is made to my file memorandum of April 5, 1967
reporting that Mark Secayouma, Phoenix Office, Bureau of Indian
Affairs, had refused permission for ASARCO to enter proposed
Tract | for the purpose of carrying out Induced Polarization
surveys. Subsequently, you instructed that a further attempt
to gain permission to enter Tract | should be made,

Mr. Snedden has advised me that the Bureau of Indian Affairs
had been given to understand that ASARCO would probably not bid
on either Tracts | or Il, and the fact that we have informed the
Bureau of geophysical activity within the past week on Tract |
may lead to a delay in the bidding, and consequently a delay in
the lease in Tract ||, which ASARCO has applied for. That is,
since the Bureau had canceled all permits to enter Tract | (pre-
sumably over 2 weeks ago), on being informed that entry had been
made contrary to this ruling, they might decide, to avoid possible
litigation, to cancel the present offering and start over at a
later date.

A copy of my memorandum of April 5 is attached.

Yours very truly,

A, couamcm/
JHC/kw
Attachment
cc: TASnedden
RBMeen
ACHall
WESaegart
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AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona
April 5, 1967

FILE MEMORANDUM: SAN XAVIER RESERVATIONL_EROPOSED TRACT |
(Now Open to Bids)

Yesterday | put in a call for Mr. Artichoker at Sells and
was referred to Bill Battese in the former's absence. Subsequently,
Mark Secayouma, in charge of real estate, called from Phoenix and
advised that all permits to enter the San Xavier Reservation were
canceled two weeks ago, and that no additional permits were to be
issued,

| pointed out that geophysical survey crews were observed
this past week operating on proposed Tract | west of the North
San Xavier deposit. He replied that such crews were apparently
getting away with trespass due to inadequate agency policing.

v

i E?f ng;~£;Z;;
//f H. COURTRI GHTV

JHC/kw
cc: KERichard
S1Bowdi tch
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AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona a i
April 6, 1967 SRS
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J.H.C.
File Memorandum APRT 1967

Re: San Xavier Exploration Cost Tax Write-Off

Mr. Roland Parks and Joe Bierman, representing Internal
Revenue Service, arrived at the Tucson Office Tuesday morning,
April 4th, to review the drilling program in relation to the
write-off of expenses on those portions abandoned on the Indian
Reservation on Tracts 1, 2 and 3,

A review was made of map number 1391 showing location of
holes drilled before 1958 indicating mineralized and barren
zones of North and South San Xavier., Map number EP-2-ID was
also given to Mr, Parks showing location of roads, mines, etc.
in the Pima Mining District. A paper published by Mr, John
Kinneson entitled "The Mission Copper Deposit - Arizona" was
also given to them., Both Parks and Bierman realized for the b///
first time that only four of the eight sections of each tractv//
could be retained after prospecting and that the Banner 1200
foot strip existed between Mission and South San Xavier ore
bodies.

The Mission pit, concentrator and equipment were viewed
with photographs taken of all. We then went to the North Dump
where Tracts 2 and 3 could be viewed, After locating ourselves
in the South San Xavier we proceeded on up to the hill in Tract I
in the vicinity of the proposed pit area of the North San Xavier,
Photographs were taken along the way by Parks.

We followed the Twin Buttes road to the Duval Road and on
to the Nogales Highway and to Green Valley for lunch, We re-
turned on the Nogales Highway to the Pima Mine Road and crossing
the Twin Buttes Road to a point one mile west, From there we
tried to visit holes north and east of the proposed North San
Xavier pit area and passed several old hole locations but were
cut off from going further by washes, so returned to Tucson.

While on the hill in Tract I, I was asked if we had cross
sections of both mineralized areas., I told them I could not
find the cross sections they referred to in their letter and
wondered where they found them. They replied they had no such
cross sections but thought we had. They also asked if it was
not customary to plot holes on cross sections to plan the next
holes, to which I replied possibly so and work sheets were
probably made but I found none in our Southwestern files. I
told them cross sections were made up for the new drilling.
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We did not visit the pit that was dug to get a bulk sample
for leach testing so the only bedrock exposure or sample of the
bedrocks they saw was on the hill in Tract I,

I did not object to their taking photographs because they
could take the same pictures from our viewpoint of the pit and
from the county roads. Both men showed a great deal of interest
in the Santa Rita variety of the Prickley Pear Cactus (purple)
which supposedly flourishes in areas where copper is found.

vV

During the day questions were answered such as, concentrate
grades for low grade copper deposits in the neighborhood of 30%,

and the grade of moly was low, and that our daily production at
Mission was 25,000 tons of ore and a total tonnage of 100,000
tons.

Other items discussed were blast hole spacing, depth of hole,
type of explosive, size of hole and direction of pit advancement
(west)., I told them the wall of the east end of the pit was fixed,
Anaconda had the land to the north and we could not see a possibality
to break through the east end of Anaconda's property into the
Indian land., The pit was viewed from a point on the northeast side
of the perimeter only.

Thursday, April S5th, I was again visited by Parks and Bierman
for about one-half hour, During that time I was questioned as
¥ to why deep holes were drilled in Tracts I and 2, to which I
replied, to see if there was any deep copper. I was also asked
why some holes were drilled only a few feet into bedrock to
which I replied there was probably no mineralization. The question
"did the drill holes encounter any structures?'" was answered
"probably so".

Mr. Parks was born in Lake Linden, Michigan, went to Michigan
Tech at Houghton and taught there, writing a well known book on
mine evaluation, then went to work for the government,

Mr, Bierman was raised in upper New York State, went to school
and worked in Pennsylvania, then went to work for the government
in Denver, and later in Washington, D.,C, Both men grasp a
situation quickly, with Parks being quicker and leader. I believe
their minds were made up that we were wrong and they were trying to
find material to prove it.

Upon leaving, they asked my position and what I was doing
during the early drilling period. I gave them my present position,

and told them I had held it over two years and told them I was
Mine Superintendent at Silver Bell during the drilling period,

R. B+ Meen
RBM:mg



AMERICAN SMELTING AND REFINING COMPANY
Tucson Arlzona

January 18, 1968

Mr. C. P. Pollock, Vice President
ASARCO = New York Office

Drilling = San Xavier Area

Dear Sir:

The enclosed map shows the locations of holes drilled by Phelps
Dodge and Pima in the north San Xavier area.

Both companies are operating two rigs, two shifts per day each.
including holes in progress, Phelps Dodge has drilled 8 holes and
Pima 11 holes. The drilling started around the middle of November,
1967, and assuming 30' per drill shift, Phelps Dodge holes would
average around 900' and Pima's holes around 600',

Also shown Is the location of Asarco's northwesternmost hole which
cut 700' of post-mineral volcanics and 200' of weakly pyritized arkose.

Yours very truly,

JHC: Imi J. H. Courtright
encl.
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Mr. W, Wade Head, Arca Director

United States Department of the Interior
Bureau of Indian Affiars

P. 0. Box 7007,

Phoenix, Arizona 85011

Dear Sir:

Your letter of November 2Znd regarding the drilling map we
submitted for the drilling completed for the period April 1 to
July 1, 1966, and where you noted that hole #25X was extended
during the peried April 7 through 13, 1966, and designated
extension X210S, This hole, as you noted, is located in the /’
eastern half of Section 24, T16S, R12E, and was drilled out-
side of our leased prem1ses.

The only explanation we can give is that when our
engineering department was laving out the land required for
dumps, our Chief Geologist, noticed that the east half of
Section 24 would be required for leach and waste disposal.
This, in turn, required extra drilling and deepening of holes
to prove no minerals were being covered in the process.

This hole had been deepened 388 feet before it came to the
attention of our supervisors and could be stopped.

We realize that we were in error and are very sorry that
this has happened.

Yours very truly,

R. B. Meen,
Manager

RBM: mg v o>
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FILE... KNITIALS R
SAN XAVIER LANDS = APPLICATION FOR BUSINESS LEASE v

A series of disjointed news releases began on Wednesday, September 7,

" in the two local Tucson papers. As a result, we have been In contact with

various newspaper representatives, as well as representatives of the Bureau of
Bndﬁan Affairs and the Papago Tribe.

Yesterday | attempted to reach Mr. Homer Jenkins, Superintendent of .
;he Sells Agency. He did not return my call until this morning.

! spoke to Mr. Jenkins of our concern and bewilderment with relation
to the above noted publicity concerning Papago affairs. He commented, ''Pecplie
certainly don't have much to write about.'' {n response to my inquiry as o
whether he had any comments at this time regarding the status of ASARCO's
&ppiication for Business Lease on tne equivalent of three sectaons, he acxnow-
iedged that he did. . .

. Thne gist of his remarks arc as fo..cws:
VAT Jast acy acs Vinaily coteen a policy.t

7 The BoloAy aes wec.. . w0 oiicr L ¥'s on competitive bid | Sl
.+ .basis on the foiiowing iwiaw in the San xavier District. Two =~ - X
farcais are involved. ' ‘

One Parcel =~-- 7-i0 sections=~, Iacluding the area -
sought by ASARCO under Business _eisc. #r. Jenkins said L
this permit is co be for one year oniy.

A second ParceE consis;ing of approximateiy 20, 000

- acres is to oe supject of bid for a wwomyear 72, s

. t:3
On the malan Rese.vat50u four Parceis iavu.viag approxa-

mately 28,030 acres in five districts are to oe bid sep-

arately foc. .wo-year PPis,

Presuma. w.l of the PP's will include «...cns for
Mining Lease.

I remaren. sw.Cin an actlon on the part of B.fes. -uomed Tlly

advised in view oV . 3¢ ownership as related vo Parcels aow wader Mining
Loose to ASARCO anc . . corrosponding to lands sougnc new by ASARCO undar
Businass Leasa, . winkins replied, "The Sccraetary hos decided that all '

this land mus L 6 sui uwp Tor competitive bldding.” He commcnivcd fuszher that
he visualized no yroay probiem as far as ASARCO {8 concerncd. Ho assumad
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File Memo - San Xavier Lands .
Application for Business Lease -2- September 9, 1966

- that ASARCO would be the successful bidder, and then could perform the drilling

required by the U,5.G.S. Once the mineral potential of the area sought is dis-
proved, the Business Lease could then be negotiated on the area of interest.
Although such seems entirely unnecessary, | pointed out to Mr. Jenkins that
ASARCO might well not prove to be the successful bidder, and in that event the
corresponding indian landowners®! interests wou1d ba adversely affected, as he
and others had been previously advised,

"

! inquired as to what procedure would now be followed.” Mr. Jenkins stated .

that B.l.A. would request approval of the program at the next Tribal Council meeting.
scheduled October 7. If the members of the Council acquiese, Mr. Jenkins indicated
that invitations to bid would be sent out to all concerned on or about Octcber 10,
He sald there would be a 30-day period from the date of §nvitation in which to’
present sealed bids.

| asked Mr. Jenkins if he felt that the Tribal Council would approve
the program. He answered that he had no assurance. but that hopefully the plan
would be approved. In response to my Inquiries, he indicated by his first response
that he had not given consideration to any reaction on the part of the Tribal
Councll except over-all approval or disapproval. If the result i§ one of dis-
approval {with respect to the area of ASARCO interest), the matter of ASARCO's &
Business Lease would again be referred to the Commissioner, Mr. Jenkins cbviousiy
. has no concern regarding passage of time.

| asked Mr. Jenkins if it were the intent of the B.l.A. to respond _
formally to the long-standing Application Tor Business Lease. He advised that he
would consult Mr. Diddock, Real Estate Manager for Papago Affairs in the Phoenix
Area. In a further discussion, he suggested that we contact the last mentioned
representative directiy. I expressed the hope that the wording of any response
relative to ASARCO's application would be such as toc not provide further barruers.

»f explaining to Mr. Jenkins my concern over an entirely negative response.

On September 7 and 8,1 had discussions witch John Riddick, who is &
feature writer for the Tucson Citizen. Over & seriod ofF years he has proved to

be very intelligent and heipful in problems reiaced to cae Minlng industry.
 While | was unsuccessfui on the morniag of the Sonola ‘buchxng Mr. Mackett,
Chairman of the Papago Vribe, the iatter was conil v Mr. Riddick, who .
reported to me immediate., ~clictive to kheiv ieng..., . .guone conversation. Im .-
" answer to Mr. Riddic«'s cuistior., mr. Mackett pretey .. . covered the situation -
which has now been con.’. "wed oy Ar. Jenkins. _—

Mr. Macketu ...ced thwe he had not been invited to attend the Tucson
meeting on September 7/, which gave origin to the pubiicity. He thought i¢
unlikely that invitations for bids could be gotten cut within a period of 3=k
weeks because approval wouid be required by the landowners, the San Xavier
District Counclil, and the Tribal Council, in addition to that required oy 8.1.A.
Mr. Mackett voluntcered that thers would ba & meating ot San Xavier on euﬁuuy,
Soptember 11, with uh@ un&erested landownars.

I
[]
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File Memo - San Xavier Lands ' ‘
Apnlication for Business Lease =3= _  September 9, 1586

On the basis of Mr. Mackett's statoment as reported to me by Mr.

 Riddick, I think that the former feels that he is in control of the situaticn.-

1 have no reason to believe that the interested landowners, the District
‘Council, or the Tribal Councll will approve the pian in Its entirety.
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Mr. T. A. Snedden, General Manager C L cPp_
. United States Mining Department, _ T R ]
~American Smelting and Raflnﬁng Conpaﬂy R ) S
P. 0. Box 5795, ' o T e
Tucson, Arlzona 85703 : ' : ,&5<3

SAN XAVIER LANDS
Application for Business Leass

Attached is a file memorandum from Mr. Hall regarding his

conversation

Agency.

with Mr. Homer Jenkins, Superintendent of the Sells

As a result of this conversation with Mr, Jenkins, Mr. Hall

- proceeded to

he discussed

the Burezu of Indian Affairs Phoenix Office where
this matter with Mr. Donaid Maynard and Mr. Diddock,

Real Estate Manager of Papago Affairs. Mr. Hall will write a

detailed report of his conversation upon.his return from Salt Lake.-

LY

In the meantime, I will give & gist.of the conversation he

. had at that time.

Mr. Hall was very disappointed with the conversation he had
with these men as he felt he was getting the “run around'. They
did state that the Secretary had stated uhls land would be put

- up for competitive bidding at tne reque
~also claimed
adequate numbers to prove the ground.
was not mentioned in particular in T
their name was mentioned several times thic.,.oL  the conversation.~

others., Others had
tvf1c1ent depth or in
. .7 Anacondas'® name
Z .. .3 .2 points, only

Do
in O

that our drilling was ot

4]
et v 2o ei W
0

-

They stated that only seven sections were to be put up for: .
competitive bidding., Mr. Hall requested that if this land had

to be put up

for competitive bidding, that it be spiit into two

parcels = our t.v . secuions and the remaining four,

The Buroau 6. ... . Affairs officials thought tho Indians
would approve tha reo... . for competitive bidding = in Lact, it

had not occurred ©o taca wawat 1t mightc be turned down.

(Confinuad}?;c
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. Mr. T. A, Snedden - . Page 2 . September 9, 1563 e

In regard to our request Jor 2 business lease, they thoughz -~ =
that we deserved an answer. In faci, My. denkins had phoned and .- :
asked how to reply.

As stated earlier, Mr. Hall will give added comments on his =
visit upon his rveturn from Salt Lake. e
B SRREE ' B P

L Yours very truly, . ;
.
Ra Ba Meeng o ) ‘:‘»_. ’
N Manager - L v‘ L
RBM:mg e o ' : S o
Enclosures . - ‘ o
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AMERICAN SMELTING AND REFINING COMPANY

AUG 17 1966 Tucson Ar izona AUG 1 1966

August 9, 1966 _ _

eES.  reap AND RETURN

4[/6 4y 1G5y, FREPARE ANSWERS MANDLE
‘ N kTlALSIH=!:=:=:$‘:M!H5I“:§::

Mr, T. A. Snedden
Building

SAN XAVIER INDIAN RESERVATION MINING LEASES
APPROPRIATION REQUEST NO, SX-2-6b

New York Appropriations Nos. 1171, 1230, and 1329 have authorized
a total expenditure of $373,000 for development drilling on the San
Xavier Indian Reservation Leases, The work contemplated under these
authorizations will be completed shortly, but our geologists and engineers
now recommend approximately 24,000 feet of additional drilling at a cost
of $162,000 to permit proper evaluation of the ore zone in the south part
of Tract Il. The drilling previously accomplished in this area has been
found insufficient for ore reserve calculations and pit design purposes.

Attached are original and 7 copies of San Xavier Appropriation Re-
quest No. SX-2-66 to cover this additional work., Copies of Mr. Kinnison's
memorandum of August 3, 1966, to Mr, Courtright, and of Mr. Lewis's letter
of -August 5, 1966, to me, recommending the work are attached to Mr. Nelson's
and your copy of the request., | am in agreement with them. If you concur,
please transmit the original and four copies to Mr, Nelson for his approval
and processing, the designated copy to him for his file, and the designated
copy to Mr, DiSanto,

ORIGINAL SIGNED BY

R. B. MEEN
R. B. MEEN
Manager
KvdS/cj
Encis.,
cc: CENelson, w/attachs,
BJDiSanto," "

PALewis, ¥ "

CPPollock.'no a{tachs. “
JHCourtrightsgly "
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August 4, 1966

C.P. POLLOCK
VICE PRESIDENT

READ AND RETURN cemermmrrsasems

PREPARE ANSWERS ——HANDLE - O
AR MAIL - CONFIDENTIAL CLE INTIALS om0 0 5
g 1966
Mr, J. H. Courtright, Chief Geologist AUG ¢ 1966
American Smelting and Refining Company 6{” e
P, O. Box 5795

Tucson, Arizona 85703

San Xavier Indian Reservation

Dear Mr, Courirights .

[ am enclosing for your file and as of possible interest copy of Mr. Lacy's
confidential memorandum to Mr, Righter dated August 1st describing the geophysical methods and
summarizing results of the various surveys in connection with the San Xavier Indian
Reservation investigation. One copy of Mr, Lacy's memorandum Is being retained here for
the Mining Department files.

Very truly yours,

Enc. C. P, Pollock
CC-RRichter

RJLacy
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j~%%" 8 AMERICAN SMELTING AND REFINING COMPANY
Vyb Tucson Arizona
p\\)(‘; % MR,
August 3, 1966 READ AND RETURN

PREPARE ANSWERS ... HANDLE i

FILE INITIALS,
TO: J. H, COURTRIGHT ‘

FROM: J. E., KINNISON

SAN XAVIER
SOUTHERN TRACT II
DEVELOPMENT DRILLING

Following Mr, Saegart's request, I have reviewed the recent
drilling in the subject area, Mr, Dennis Hall of Mission has provided
me with the most recent drill data. I recommend the following drilling

programs:

1, Sixteen drill holes, which aggregate 12,350 feet--
3200 feet rock bit and 9150 feet core,

2. Provision for interspaced drilling in the north-
western part of the chalcocite-oxide blanket,
which may aggregate 1500 feet in four holes,
Breakdown as follows: 800 feet rock bit, and
700 feet core,

The 16 holes are shown on the attached sketch map, and an estimated
depth listed beside each hole, The actual depth will, of course, be
determined at the drill site by the resident staff.

Drill holes A and B are designed to delimit the northern edge of tactite
ore which may be reached by an open pit,

Deep drill holes C and D are spaced symmetrically with reference to
other deep drill holes, and will test chalcopyrite values in an area which
appears to be waste, These holes will also penetrate a deep tactite layer,

The remaining holes are designed to provide adequate data for an ore
reserve calculation in that area known to contain mizxed chalcocite and oxide
values, The depth of these holes is partly determined by the slope of a
large pit, designed to strip across the Eisenhower group and into the southern
part of Tract II.

Drill hole 2SX-44 appears to be an interior waste hole which has a
rather large influence on tommage available, To provide for interspaced
drilling near this drill hole (44), and elsewhere in the northwest portion
of the blanket, I recommend 1500 feet in four holes, These four interspaced
drill holes are not shown on the attachment, and will be determined after the
other holes are completed, N

) u/émg 7%W et

JEK/pjc JOHN E, KINNISON
Attachment
cc: PAlewis, w/ attachment

WESaegart, w/ attachment
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RECEIVED g

GEOPHYSICAL DIVISION g
3422 South 700 West AUG- 41966 |
Salt Lake City, Utah . ' ‘ g
C.P. POLLOCK !

August 1, 1966

Mr.- Robert Richter, Assistant COmpttoller
New York Office

GEOPHYSICS

SAN XAVIER INDIAN RESERVATION

Dear Sir:

My memorandum of this date, concerning the subject matter re-
lative to the tax write~off, is enclosed,” Time and cost accounting
was handled by the Tucson office and their figures should be more
accurate than any judgment that can be obtained through the per-
centage figures of survey coverage on property retained. Survey .
coverage and anomalous features interpreted from the féophysical
data are described relative to the federal survey control. The
descriptions could have been shortened considerably if they could

" be illustrated on  maps. e

I hope that the enclosed will be of some assiatance in your
study of the problem._ ‘ ‘

Very truly yours,

RIL:a0 - 7 R J.LACY . "
Enc. o ' a 3 : o

& --"*'"E:w.:.fﬂ) «;,/ Pheinr LoZF2 s Lirg i Er wvf.-r" Z e

.y

& ;.,,me_-.w,f«msamfzf Al o8 w.'fhxﬂ.‘w -'z.awma'./#‘:«a&—'w‘- .."f & 4, 49-"‘?““

i?’...ﬂhw"rr wf.. //,‘/ Jaﬂd@ﬂw ?fj/‘ f%’,. ,“. f‘.)

A

#rv

s
w

o
w{_.l"L ’,\_ e

w4
.



CONFIDENTIAL

WINTRODUCTION:

oAl AR e b el el K

e s+ been g
e

GEOPHYSICAL DIVISION
3422 South 700 West
Salt Lake City, Utah

 August 1, 1966

GEOPHYSICS
SAN XAVIER INDIAN RESERVATION

The Mineral Hill Mine, about one mile south of the San Xavier
Indian Reservation and several old mines in the Twin Buttes area six
miles to the south, in low outlying foothills of the Sierritta mountains

had been operated sporadlcally for many years.

United Geophysical

Company discovered the Pima deposit. east of the Mineral Hill Mine under

of geophysical methods.

extension of the Pima deposit.

200+ feet of gravel and sand valley fill (alluvium) by the application

ASARCO later discovered a more or less northward
This ore deposit, called the Mission Mlne,

is immediately adjacent to the San Xavier Indian Reservation entirely

under 200+ feet of alluvium,
to qggggﬂ_igggﬁghg\zgﬁian Reservation. ‘
_tion north of the Mineral Hill, Pima and Mission complex of ore deposits

The eastern edge of the deposit was known 1)
The only outcrops on the reserva=

are some small hills of post-mineral volcanic and conglomerate rocks in
the southwest corner of Tract 1 and two small, low knobs of altered pre-
mineral atkose and monzonite with iron oxides derived from sulphides in

the northeast corner of Section 23 in Tract 1.

The alluvial cover ranges

from .0 to 100 feet or so in the southwest part of Tract 1 and thickens

north and east to 200 feet or more.

Prospecting is a matter of elimination of areas that are geologically
unfavorable or uneconomic due to physical factors as much as it is evaluating

known mineral deposits,

When a potential geologicallv\favorable area 1is

covered with alluvium or post-mineral rock, the proce.s of elimination re=-
quires extensive drilling or geophysical surveys and less extensive drill=-

ing.

In the latter case the geophysics indicates targets for drilling to

check depths to various horizons and geological information to verify one

or the other alternate interpretations of the geophysical results.

These

cross geological-geophysical correlations build up until the geophysical
interpretations are firm and can be extrapolated over large areas with only

occasional drilling checks.

The point here is that geophysics is not a com=

plete substitute for geological information obtained by drilling and that
every hole drilled serves a real purpose in the elimination process involved
in exploration 1n alluvium and post-mineral rock covered areas.

Geophysics can indicate base metal sulphide mineral deposits indirectly
through magnetie surveya {sulphides associated with magnetite ana pyrrhotite),
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gravity surveys (sulphides associated with heavy lime silicates and massive
sulphides), electromagnetic surveys (massive sulphides and metallic sulphide
veins and veinlet complexes) and induced polarization surveys (metallic sul-
phides in disseminated, vein or massive replacement forms)., They seldom,

. however, give any indication of grade or detailed geometry unless the former
is directly proportional to the density contrast or percent sulphide con-
centrations by volume (induced polarization). In any case, the development
drilling is necessary for purposes of economic evaluation and engineering
aspects of the mineral deposit. : -

The following geophysical methods applied on the San Xavier Indian
Reservation are listed below along with survey periods and percent of total .
coverage that was done on property retained. '

% of Surve&

. Survey . on Property
Method , . Period : Retained
Magnetic (Aeromagnetic July 17-22, 1956 - | -
(Ground Mag~ . ' September 1957 . 647
(netics ~ . :

. . “f
Gravity ° Oct.-Dec. 1957 23-2/3%
Electromagnetic | July 1957~Jan. 1958 40%

Inguced Polarization Feb.-March 1958 -

The aeromagnetic survey was very useful in eliminating areas with ex-
cessive thickness of alluvium and post-mineral volcanic rock cover wherein
.deposits could not be mined by open pit methods. The survey was conducted
well before the permit date, however, and the area of the three tracts is
an infinitely small percentage of total survey coverage which cost about
$14,000.00.

Gravity, with a little more drilling necessary to indicate the cor-
relation, served the same purpose of eliminating areas with excessive ailuvium
and post-mineral volcanic rock cover. It did indicate an additional non=
magnetic post-mineral rock (conglomerate) and thus extended the unfavorable
areas.

The gravity method also serves to indicate the thickness of the post~
mineral rocks better than the magnetic method.

The electromagnetic method served no purpose in eliminating areas-and,
in the positive sense, did not indicate any metallic eulphida conductors as 4%/

the sulphide occurrence was geometrically unfavorable to the application of ¥
this method. S T T — T
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The induced polarization survey was a test on the Mission property -
and on the San Xavier Indian Reservation entirely within the boundaries e \
of property retained. This test, even thougli"the results were good, was v '

conducted after drilling had outlined the Mission deposit and its ex-
tension into the south edge of the Indian Reservation,

The percentage of survey coverage on property retained is quite accu-
rate, but may not reflect variations in line footage of production per day
due to physical problems. Personnel and wage and salary variations are
obviously unobtainable from the percentage figures given. The time and
cost accounting was handled by the Tucson office and their figures should
be more accurate.

1

MAGNETIC SURVEYS

DESCRIPTION OF METHOD:

The Earth's magnetic field can be described by assuming & bar magnet
at a small angle to the axis line between the north and south poles, The
magnetic flux lines therefore are horizontal near the equator and have
increasing inclinations in the north and south latitudes to 90°* at the
magnetic north and south poles. The horizontal declination of the eéarth's
magnetic field in the Tucson area is 13° to 14°® east of true north; its
inclination from the horizontal is 59° north and the total magnetic in-
tensity is approximately 50,800 gammas. The magnetometers used on the San

_ Xavier Indian Reservation surveys can measure to an accuracy of 1 gamma

so that on the order of 1 part in 50,000 parts of the earth’s field can
be measuréd. v

Local deviations in the magnetic field are caused by magnetic sus-
ceptibility variations in the earth’s crust due to variatioms of magnetic
mineral content. The magnetic mineral of interest in the alluvium and
rocks on the San Xavier Indian Reservation is magnetite. Igneous rocks
that intruded sedimentary rocks and were extruded on the surface in the
form of hot molten magmas and flows, usually contain accessory magnetite
on the order of a few percent. The detection of igneous rocks in contrast
to most sedimentary rocks with little or no magnetite content is therefore
possible through magnetic measurements with sensitive magnetometers. Scme
types of base metal sulphide deposits are associated with appreciable
quantities of magnetite gangue mineral and are thus detectable as well.
Thin layers of magnetite in alluvial fans and stream beds can be deposited
in sand and gravel valley fill material by erosion of igneous rocks and
magnetite deposits from mountains and foothills. As the magnetic field
decreases inversely, and exponentially with distance, the effect of these
thin layers of magnetite can be minimized by increasing the altitude of
the plane of measurement, The effact of massive magnetite deposits and
large bodiea of igneous rock underlying the alluvium will not decrease as
much with distance and may then ba more clearly detectable.

!



SURVEY COVERAGE AND RESULTS:

A request for authorization to conduct airhorne geophysical surveys
over the San Xavier Indian Reservation, among other areas in the Avra
and Santa Cruz valleys, was made on May 31, 1956. Both the airborne
magnetic and electromagnetic methods were recommended on the basis of
successful ground tests of these methods in the Pima and Silver Bell areas.
The request was approved on June 6, 1956, Preliminary tests of the air-
borne electromagnetic system were negative and this method was “éliminated
from the contract. THe aeromagne tic survey of all areas, including the
San Xavier Indian Reservation, was flown during the period July 17-22,
1956. Specifications were 1/4 mile spacing between morth-south flight
lines at 500 feet mean terrain clearance. Therefore 96 line miles were
flown over the three tracts on the San Xavier Indian Reservation,

A preliminary report, dated October 6, 1956, was submitted in which // -
it was stated that interpretation of the aeromagnetic results indicated
that most of Tract 3 (excluding Section 28 and the south 1/2 of Section
29) was underlain by post-mineral volcanics at depths exceeding 200 feet
and having a thickness exceeding 200 feet. A similar interpretation was
made for the south 1/2 of Section 19, the south 1/8 of Section 24, the
north 1/2 of Section 30 and a southwest strip diagonally across Section
25 including all but a little less than the NW 1/4 and a strip along the
south border. ‘It was concluded that no ore deposit at depths ammenabie
to open pit mining could exist within these volcanic flow areas. <"

During the latter half of June 1957, 167,100 line-feet of ground
magnetic %urveya were run on Tracts 2 and 3, pr1mar11y in Section 30,
T16S, R13E; Sections 25 and 26, T16S, R12E; and the south 1/4 of Section
24, and southeast 1/4 of the southeast 1/4 of Section 23, T16S, R12E.
The part of this survey within the boundaries of ground retained constie
tutes 64% of the total., Since thin layers of magnetite in the alluvium
caused extreme "hash" in the data, the ground surveys were terminated and
more reliance was placed on the aeromagnetic survey. ‘ y//'

In a report dated August 23, 1957, entitled "Mag;gtics-Airborne and
Ground", it was suggested that the magnetic high trending southeast from
the center of Section 25, T16S, R12E through the southwest corner of
Section 30 could represent copper mineralization associated with magnetice
along the projection of the Mission orebody. A hole was recommended at
this location. Holes were recommended at the center of Section 25 in Tract
2 and near the southeast corner of Section 26 in Tract 1 to check the intere
pretation of and depth to volcanics. '

In a similarly titled letter dated September 11, 1957, a magnetic V//
high trending southwest into Sections 13 and 18 in Tract 2 is noted and
interpreted as another peninsula of post-mineral volcanic flow underlying
the alluvium, A hole was recommended off the southwest nose of this enomaly
near the two small outcrops of altered arxrkose and monzonite in -the noxtheast

”»
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part of Section 23. Another hole was recommended about 1,200 feet east

of the center of Section 15 in Tract 1 to check a magnetic high that could

be interpreted as volcanics or possibly magnetite associated with coppexr

mineraiization., The former was drilled as a matter of evaluating minerale

ization near the two outcrops and the l~tter was drilled and volcanics

verified. ’ )
In a memorandum dated December 13, 1957, the following was stated: 9// :

New theoretical calculations in light of the drill hole data (shallow

drilling that verified interpretation of post-mineral volcanics and in-

dicated depth of alluvial cover in the center and southwest corner of

Section 25 in Tract 2) suggest a thickness of volcanics of 150 feet near

the center of Section 25, of 50-75 feet near the southwest corner of Sectiom -

25 and 300 to 400 feet northeast of the center of the section. A hole was

suggested in a magnetic low at the northeast cormer of the southwest 1/4

of the southwest 1/4 of Section 20 in Tract 3 to test for the possibility

of pre-mineral rock windows in the volcanics. Another hole near the center

of Section 29 in Tract 3 was recommended to check a southeast trending

magnetic high for possible copper mineralization associated with magnetite

.similar to the condition at the south part of the common Sections 25 and 30

line in Tract 2. )

CONCLUSIONS : I , ,
The magnetic surveys served to indicate areas underlying the alluvium

and the order of magnitude of thickness of these rocks. Some shallow drill-

ing was required to check the interpretation of post-mineral volcanics and

the depth‘of alluvial cover to refine the calculation of thickness of these

rocks, Some drilling was necessary to check the alternate interpretations

of isolated magnetic highs as volcanics or copper mineralization associated

with magnetite and all but one of these were indicated as caused by volcanics.

The point is that all of these holes were necessary and served a purpose in

a negative sense concerning mineralization, but an impractically large num=-

ber of holes would have been necessary for this purpose without the magnetic

surveyd. ‘

GRAVITY SURVEYS

DESCRIPTION OF METHODS:

Gravity meters are used to detect variations in the density of sub-
surface materials in the earth's crust. They are capable of measuring one
part in ten million parts of the earth's gravitational field. Relative
gravity contour maps are reduced to a base elevation and this requires ele-
vation survey control within a foot or less at all statioms. It 1s often
possible to indicate bedrock topography underlying alluvial cover and dis-
tinguish between rock types that have density contrasts. Massive sulphide
.and mapgnetite deposits may result in local gravity highs., Heavy lime sili~-
cate gangue minerals associated with disseminated and lensy irom and copper
sulphide mineralization in the Miseion deposit resulted in gravity highs
over that deposit, '
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COVERAGE AND RESULTS:

Gravity surveys were conducted on the San Xavier Indian Reservation
during the period October 1957 to January 3, 1958. North-south lines
21,120 feet long, approximately 580 feet apart, were surveyed on approxi=-
mately 290 foot station intervals on all of Tracts 1 and 2 and the west
edge of Tract 3, The thirty=-six lines on Tracts 1 and 2 and two lines omn
Tract 3 constitute a total of 802,560 feet. Five east-west lines 8,300
feet long (totaling 41,500 feet) and 4,000 feet apart were surveyed on
approximately 580 foot station intervals on Tract 3. Total footage, then,
is 844,060. The line-feet of survey within the property retained is
199,740, comstituting 23 2/37% of the total survey. /

The following wasstated in a preliminary report dated October 17, V/“
1957. A gravity high in the southeast corner of Section 25, Tract 2 is
west of the East Boundary Fault (indicated by drilling and gravity results
on the Mission Mine property to the south) and could indicate heavy lime
silicate gangue minerals associated with copper mineralization. Note that
. there was also a magnetic high here suggesting copper mineralization assoc=
iated with magnetite gangue (report dated August 23, 1957, titled "Magnetics=
Airborne and Ground"). - It was noted that a hole currently being drilled
would test this interpretation. The hole later intersected ore grade
copper mineralization with heavy lime silicate and magnetite gangue. A
gravity high in the southeast 1/4 of the southwest 1/4 of Section 30 in
Tract 2 was interpreted as a bedrock hill as it was east of the Boundary -
fault (there was no magnetic high at this position). A hole drilied to
test this interpretation against the alternate interpretation of heavy lime
silicate,®encountered unmineralized bedrock at 134 feet, rather than the .
usual + 200 feet of alluvium, The negative gravity feature in Tract 2
trending southwest and bounded by a fault on the south from the center of
Section 30 through a point 2,000 feet west of the common line between
Sections 25 and 30 and 1,000 feet north of the south line of Sectiom 25;
ard by a fault on the northwest side striking southwest from a point 2,100
feet east of the northwest corner of Section 19 through a point 1,200 feet
east of the northwest corner of Section 25 corresponds to the magnetic
anomaly interpreted as thick post-mineral volcanic flow. The boundaries
are steeply dipping, suggesting a volcanic-filled down-faulted block. The
area north of this block is interpreted, both from gravity and magnetic
surveys, as pre-mineral bedrock with a few bedrock hills and the only two
outcrops of pre-mineral rock (the altered and mineralized arkose and mon=
zonite in the northeast corner of Section 23) on the three tracts. Gravity
irregularities in the southwest part of Tract 1 were .nterpreted as due to
variations of gravel thickness in a near outcrop environment.

-

e

In a letter dated December 19, 1957, titled 'Geophysics (Magnetic & ;///
Gravity)", a progress report of magnetic interpretations in the light of
new evidence, dated December 13 and a progress reporxt concerning the results
of the gravity survey,dated December 10, were summarized. Another fault
had been interpreted from the gravity results as this survey progress=d
north, Thia fault strikes west-southwest from a point about 2,100 feet
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north of the south common corner of Sections 18 and 13 to a point about

600 feet north of the south common corner of Sections 14 and 15, The
eastern part of this fault corresponds to the south boundary of the northern=-
most peninsula interpreted from the aeromagnetic survey as post-mineral
volcanic flow rocks. Interpretation of the gravity and aeromagnetic sur-
veys, supplemented by a few shallow drill holes, indicated a thickness of
at least 600 feet of post-mineral volcanic flow and caliche conglomerate
underlying approximately 150 to 200 feet of alluvium north of this fault,

A similar thickness was interpreted for the southernmost peninsula of poste=
mineral volcanics between the fault striking southwest from the northwest
corner of Section 19 to the southwest corner of Section 24 and the fault
extending from the center of Section 30 through the south central part of
Section 25. Besides these, the entire area east of a line about 2,200 feet
east of the center of Tract 2 was interpreted as post-mineral volcanlcs
exceeding a thickness of 600 feet under 200+ feet of alluvium. This left

.a 6,000 foot wide strip of pre-mineral bedrock, covered by 0 to 200+ feet

of alluvium, trending southwest from about the north-central third of

Tract 2 through the southwest part of Tract 1. A few possible windows of
pre-mineral rock to the east were to be checked by drilling. Small rem-
nants of volcanic flow could be anticipated in the southwest part of Tract
1. Except for a few shallow holes and one or two deep holes to check this
interpretation, the drilling could be confined to the north extension of
the Mission deposit along the south edge of Section 25 and southwest corner
of Section 30 in Tract 2 and to the relatively shallow pre-mineral rock
area described above. A great deal of shallow-hole and some deep-hole &
drilling would have been necessary to eliminate the area of thick post=
mineral rock without the magnetic and gravity surveys. Except for the
indicatiod of the heavy lime silicates and magnetite associated with copper
mineralization in the south part of Section 25 in Tract 2, the gravity and
magnetic surveys did not result in any interpretation related _to sulphide
mineralization. The mineralization in the east. central part of.ggect 1 and
west central part of Tract 2 is largely disseminated suLphidesmin.arkose
and monzonite and therefore there is no density or magnetic ¢ contrast be=
tween the mineralized and unmineralized pre-mineral rocks.

ELECTROMAGNETIC SURVEYS

DESCRIPTION OF METHOD:

The electromagnetic surveys conducted on the San Xavier Indian Reserva= .
tion were done with the dip-angle technique. A vertical transmitter coil,
with its plane oriented toward the receiving coil prOthed the primary

electromagnetic field. The receiving coil measured the dip-angle of the
primary field (horizontal at the receiver station) plus the dip~angle of
any secondary field from electrically conductive sub=-surface media, Maxi=~
mum coupling for this system is obtained with steeply dipping planar con=-
ductive media and coupling with flat dipping media is minimum. Electrical
continuity of the conductive media {8 necessary ovexr at least ome half the
transmitter-receiver separation and preferably equal to the separation for
adequate correlation of curves between adjacent profile lines. The trans=
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mitter-receiver separation should be approximately twige,K the depth to

the top of conductive media. An alluvial cover of 200+fé1us leached cap-
rock requires a loop separation of at least 500 feet, Conductive media
would include massive sulphides, metallic sulphide veins or veinlet com=-
plexes; moist fault gouge, graphite and permeable rock contacts.

" SURVEY COVERAGE AND RESULTS:

Tracts 1 and 2 were surveyed along north-south lines 1,160 feet apart
extending 12,000 feet north from the south edge of the San Xavier Indian
Reservation, during the period July 1957 through January 1, 1958. One
of these lines was surveyed on the west edge of Tract 3. A few intermediate
lines and some east-west lines were surveyed. Power line interference
eliminated a 3,000 to 5,000 foot strip trending southwest through the
central part of this survey area, Total line footage surveyed at 100 foot
stations was 298,000 and 118,000 feet; or approximately 407 was within the
property retained. All electromagnetic anomalies indicated could be attri-
buted either to fault zones or to permeable pre-mineral rock contact zones.
Although a few holes were recommended on electromagnetic anomalies, the
electromagnetic surveys did not contribute positive-or negative information
to the exploration program on the San Xavier Indian Reservation,

INDUCED POLARIZATION SURVEY

DESCRIPTION OF METHOD:

The induced polarization method used on the San Xavier Indian Reserva-
tion involved the introduction of a current pulse (4-8 seconds) between two
metal electrodes in the ground and measuring the electrical resistance
potential between two porous pot electrodes between the current electrodes.
Conductive minerals, such as metallic sulphides, block the electrolytic
current paths (carried by ionized ground waters) and a charge is built up
on their surfaces. The current is them turned off and the potential of
the discharge (decay of the induced polarization) is measured. This measure-
ment is proportional to the aggregate surface volume of the metallic sulphides.
The potential electrodes were 400 feet apart and the current electrodes were
400 feet on either side of the potential electrodes, making a total lineal
spread of 1,200 feet. This electrode array was traversed along survey lines
and measurements were made at 200 foot station intervals. :

SURVEY COVERAGE AND RESULTS: : -

An induced polarization test survey was conducted on the Mission deposit
south of the San Xavier Indian Reservation and on its extension into the
reservation., A block of ground approximately 7,300 feet long (east-west)
and 1,800 feet wide (north-south) was surveyed in Tract 2 along the south
cage of the Indian reservation centered at the common line betwcen Sections
25 and 30. Thie constitutes approximately 507% of the Mission-~San Xavier
induced polarization test survey. The survey outlined the sulphide con-
centrations very well, except for an induced polarization lobe -~tending
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cast (axis. along south boundary of reservation) of the gravity and
drilling indicated East Boundary Fault.
iated with heavy lime silicates could not exist above a depth of about
700 feet here, so this was interpreted a&s possibly a pyritic zone in

siliceous clastics such as arkose.

Since the drilling on the northern extension of the Mission deposit
along the south edge of the reservation had already outlined the deposit,
the induced polarization survey did not contribute to the program.
few test lines were run in the mineralized area in Sections 23 and 24,
but unusually strong fluctuating natural earth currents interferred with
the signal here. Instrumentation and techniques to minimlze this problem

was developed at a later date,

RJL:ao

oy

R. J. LACY
" Chief Geophysicist

Sulphide mineralization assoc~"

A
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~/ DOMESTIC SERVICE \ ~/ INTERNATIONAL SERVICE \

Check the class of service desired; Check the class of service desired;
otherwise this message will be otherwise the message will be
sent as a fast telegram sent at the full rate
TELEGRAM 1206 (4-33) FULL RATE x
DAY LETTER | ELE GRAM LETTER TELEGRAM
IGHT LETTER 7 W. P. MARSHALL. FRESIBENT “\SHORE-SHIP 7
P WDS.-CL. OF SvC. PD. OR COLL. CASH NO. CHARGE TO THE ACCOUNT Of TIME FILED
EXPLORATION
Send the following message, subject to the terms on back hereof, which are hereby agreed to
_ JH.C
STRAIGHY WIRE April 26, mﬁﬁAP 28 1966
B ey i ¢
Mr. A, €. Hall Reo i
American Smelting & Refining Company
1150 North 7th Avenue — .
5 7 S N

Tucson, Arizona
THIS WILL AUTHORIZE YOU TO SIGN THE PR@SPE@TING PERMIT AND ARRANGE FOR AND SIGN
THE $2000 BOND 1N COMNECTION WITH THE GEOLOGICAL WORK JUST BROUGHT TO YOUR
ATTENTION BY COURTRIGHT

C RICHARD
EC-TASnedden J American Smelting &
JHCourtright Refining Company
5)Bowdi teh 120 Broadway

Neow York, New York



canrepeated medsage rate

ALL MESSAGES TAKEN E'ﬁﬂ“ﬁﬂg COMPANY ARE SUBJECT TféHE FOLLOWING TEHMS:‘

To gunrd agninst m‘iumkr_\s ‘r_}r delaye, the sender of a message showld order it repeated, that is, telegraphed back to the originating oMca for comparizon. For this, one<half the

wemed i additlon, Unless otherwise indigated on its {uce,-this 18 an unrepeated meszage and paid for as sueh, in constdoration whereof it Is agreed betweon
age and the Telegraph Company as follows:

the sender of the mae:

L. The Tolegraph Company shall not be Huble for mistnkes or delays in the teanamisslon or delivery, ot for non<delivery, of any mossage ro
messnre rate beyond tho sum of (ve padread sdpbars; nor for mistakes:or delaya in te-transmi

medsage rate boyond the surn of five thownmd dolturs, und
e

celved for trinstolasion nt the unrepented-
sion:or delivery,or for non-delivery, of Ay messago reecived for truusmission ot the repeated-
specially valued: nor:ln any casedor delays.arlsing from unavoidable interruption tn the working of Ity lines,

all not ba Uable for damages for mistukes or delaya inthe4ranamizalon or dellvery, or for the non-delivery, of any me
caused by the nexiigence of § crventi or otherwise, beyond the aetual loss, pot exceeding in any cvent the sum of five thouwsand dolloes, at which aunt the aender of
Fepresenis that the mesage b valned, wiless a greater volue ia stated in weiting by the sender-thereof st the-time the message is tenderod for tranani
rate is puid or agresd to be paid and an pdditional eharge og

2. In nay cvent the raph Company

0, nad unless the repes
to ono-tenth of one per ¢eul uf the nmount by which such valuation ahall exeeed fve thowsad dollwrs,

a ) 3. The Telegraph Company 8 hereby made the ageut of the sender, without Hability, to forward this message over the lines of any othor comprny when noceasary {0 react
astination,

s on g nenszie destined to any point in the continental United Statey listed tn:the Telegraph Compnny’s IMrectory of Stations er it delivery within

of the destination point, Reyond aueh limits and to poluts nol listed in the Telegraph Company’s Ditectory of Stationa, the Talesraph Compiuty does
hat will endeavor to arrange for delivery by any avallable means as the agent of the sender, with the understunding that the sehder aithorizes the collection
¢ the addressee and azrees to pay sueh additional eharge 11 it i not coliected from the addresstoa,

5. No responsibiiity at
one of the Tele :
aaugper in that

4. The applicable tartf chyrige:s
Hhe eatablishod ety or cornnnity

Dot nnde ¢t minhe deliv
f any additions). charge {ro

» the Telegraph Company concertiing messages until the sume nre necepted at one of 1ta tranamitting ofMces: and if a message s sent to such offiee hy
e cts for that purpo=e ws the auent of the sender; except that when the ‘Pelegraph Compnny messenger Lo pielt up e, Blie mones-
Lhe apent o Telegraph Company 1 acceptiog the message, the Telegraph Company assuming reapon

ICH;
Wity Irom the tmao of such aceeptases,

& o
Aftor the s o 1sodked with the
ewas) or belweon b point in
Eoiates and o ship al men oran
Lhe messnee 4 Died with the
[Apeeliicod wve io (hix pa
Act of 1934, ags winended,

Ty it not be Nable for dam

es or stetutory pennlties when the claim s not presanted in writing
M Company for transmission g the eas
1 A4 00 e one hand nnd o potut in Al
hy within 05

3 ph Comnpany for
upl; provided, hawever,

Lo the Telexpruph ¢ oniy, (n) within nines
of g mesaage betwveen polnta within the United Stated ( ot in Lhe case of i inbrasinte e
1, Canada, Mexien, or 8t, Plorre-Miqielon Tsinnds on the other hand, or betweon a point 1o the !
itor the cause of setlon, if any, shell have acerued in the easc of an it ge in Tesox, ond (o) witliin 180 days nfter
smisslon in the ease of o messpge hetween o point in the United Stated and a forelgn or oversess point other than the pointy
this condition shall not apply to olaims for damages or overchargea within the purview of Seetlon 415 of the Communications

dnys
gooin

]
[t

It s sorreed that in any aetlon by the Telegraph Company to recover the talld for any message or messages the prompt and correct tranzsmisston amd delivery thercof shall be
ubject to rebuttal by eampotent evidene

Dresumed,

K. Hpeoial terme gove

raing the frasnission of mesasges
all the foregoing terns,

aceording to their classes, ag enumerated betow, shall apply to messages in each of sueh respeetive classes in addition to

Y. No emplayes of the Telegraph Company iz authorized to vary the foreguing. '

4-54
CLASSES OF SERVICE
DOMESTIC SERVICES INTERNATIONAL SERVICES
TELEGRAM FULL RATE (FR) %

‘T'hie Instest domestic service, The fastest overseus service. NMay be written 1o code, clpher, or 1o any laugusge ex-

pressed in Roman letlers,

DAY LETTER (DL)

A delerred same-day serviee, at low rates.

LETTER TELEGRAM {1L.T)

Tor overnight plain language tnessages, nt hall rate. Mindmum charge for 22 words applied.

MIGHT LETTER (ML)

Feonennien! overn’aht -
BE rates lowee than the

S SHIP RADICOGRAM
o Arveeptedipto 2 A M. for dellvery the followlng morning; e

noor Day Levter rates, Tor messages Lo and frowm ships at sea.
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AMERICAN SMELTING AND REFINING COMPANY JH.e

Tucson Arizona APR 5 - 1965
April 5, 1966

meTmernvasennan A,

Mr. T. A, Snedden PREPARE ANSWERS ... HANDLE....
Building FLE. S INmIaLs b,
Sy L
SAN XAVIER INDIAN RESERVATION MINING LEASES /4 o

APPROPRIAT1ON REQUEST NO. SX-1-66

_ New York Appropriations No. 1171, approved June 23, 1965, and No.

1230, approved November 4, 1965, authorized a total expenditure of
$282,000 for development drilling on the San Xavier Indian Reservation
Mining Leases. The work contemplated under these authorizations will
be completed in the near future. Our engineers now recommend a
further 3,000 feet of rotary drilling and 11,000 feet of core drilling
at an estimated cost of $91,000 for the following purposes: (i)
location of dump and plant sites for the north San Xavier ore body;
(2) additional study of the area immediately adjacent to the north
boundary of the Mission Unit property; (3) development of probable
extensions of Anaconda's Eisenhower ore body into the San Xavier
ground,

Attached are original and 7 copies of San Xavier Appropriation
Request No. SX-1-66 to cover this new work. Please transmit the
original and 4 copies to Mr, Nelson for his approval and processing,
the designated copy to him for his file, and the designated copy to
Mr. DiSanto. -

ORIGINAL SIGRED BY
R. B. MEEN
R. B, MEEN /0’7’0.3.3
Hanager /75‘}300>7x‘[i!.090
' ay_coe
KVdS/Cj “""’5‘7 0
Encls. 37~
cc: CENelson, w/attachs,
BJDiSanto, u u
PAlLewis, o "

CPPollock, no W
JHCourtright, * s |
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AMERICAN SMELTING AND REFINING COMPANY 0 Wis,
Tucson Arizona Cr 26
1965

October 25, 1865

Mr. T. A. Snedden
Building

SAN XAVIER INDiAN RESERVATION MINING LEASES
APPRCPRIAT1ON REQUEST NO, SX-2-65

New York Appropriation No. 1.71 approved June 23, 1965, author-
ized the expenditure of $107,000 ¥or diamond drilling on the San
Xavier indian Reservation Mining lLeases. The work originally au-
therized has now been substantially completed, but an additional
5C00 feat of rotary drilling and 21,000 feet of core drilling are
reccirec to delineate and develop the potential ore bodies.

#icsion Unit estimatesrthe cost of this additional work, including
sampling, assaying, and engineering, at $175,000.

We are attaching original and 7 copies of San Xavier Appro-
srizticn Request No. SX-2-65 to cover this work, Please transmit
the original and 4 copies to Mr. Nelson for his approval and pro-
cessing, the designated copy to him for his file, and the designated
copy to Mr. DiSanto.

ORIGINAL SIGNED BY

R. B. MEEN
R. B. MEEN
Manager
KvdS/ma
Encls.
cc: TASnedden, w/attachs.
BJDiSanto, ! it
PAlLewis, - '

CPPollock, no it
JHCourtright,'t V=]



mRU&i;“ ot _ M. )
READ AND RETURH —— I 15 .
pREPARE ANSWERS _HANDLE
ﬂLEwi::::’¥wnnuxv,ﬂa.ﬂ,w.~
Aupust 19, 1988 %st
AWe , =%
<5

Bre £ Bs Huloen, Vice Pyesident
ABARCE - Hew Yook OfFfigs

Posr Sipg

Aviached is a Bench Composite plan map of ¢he San Havier Howvth
ared, He% Seotien 758,800 E, H-8 Seetion 759,%%0 B, and BE~¥ Section
3?5”@a@ #. Theose maps show that theve is a possibillzy of ore beling proe
dusad %@@m an open plt that would overlap Trasts 1 asd 2, with 80 to B0
percent of the poteatial ore being in Tract L.

The deilling ﬁ@m@ to date hen besp on qoniers of over 300 fest so
the polygons ave teo lawge ¢0 parnit the ecaleulation of ove wagerves. It
iz indicated that the ares might praduse about 24,000,000 tons of D.85 pepe
cent copper with a strippisg ratic of 3l. In addition to the 24,006,068
sone of sulfide ore thers ave some 3,000,000 tons of about ono pereunt
onidized coppar that might be hesp leached.

In ordor to sveluste the avea, with dpill holes on about 360 £.
@@@a@waw another %0 holes with an sverags depth of 600 feet muat he drilied.
About 25 of these holes will bo in the potential plit avea apd 15 will be
on the pevimeter. The cost of the 80 holssz will be abeout $110,900. The
ewrvant drill program o the rescevation will be compleoted in about flvs
wesks with an cotinated $50,000 reunining, o anothor 559,000 will be
noeded. 1% will bo bast o smake & supplovental reguest &t & lsfer date
when eatimates can be more acourate., The above-mentioned 40 holes can be
eomploted in about 6 uonths. One additionsl dwill will be put into cperation
within the neut fevw days apd the twe pige now working on the reservatics will
be moved ¢o the San Hevier-lorth afier another 6 or 7 holes ave gompleted.

Tours vary ouly,

ORIGINAL SIGNED BY
T. A, SNEDD:N
¥e &. Snoddem
Seneval Hunagew

TaSele

Bnelo. (&)

oat RbBHeen, no ounel.
?ﬁzﬁﬁﬁvﬁg ® s

JiCourtright, Ho encl.

&
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AMERICAN SMELTING AND REFINING COMPANY'

Tucson Arizona
June 28, 1965 .

JH’{:

iy 2, 1%

AIR MAIL

Mr. W. T. Reed, Assistant Secretary
American Smelting and Refining Company
120 Broadway

New York, N. Y., 10005

Re: Mining Authorization No. 1028
Dear Sir:

We note your memorandum of June 23, 1965, to Mr. C. E. Nelson:
captioned:

”Munlng Authorization No. 1028: San
Xavier Indian Reservation Silver
Bell Unit, Arizona'!

wherein you refer to the Company's lease on the San Xavier Indian
Reservation ''‘north of the Silver Bell Unit."

The leased area is north of the Mission Unit, nét the Silver
Bell Unit. The minutes of the meeting of the Advisory Committee
should be corrected accordingly.

Very truly yours,

ORIGINAL SIGNED BY
R. B. MEEN
R. B. MEEN‘ .
Manager ;
KvdS/ma
cc: FGHamrick
CENelson
HtL.Goodenough-2
TASnedden
PALewis

JHCourtright =&y

Note to Mr. Goodenough:

Are we correct that expenditures under this Mining Authorization
will be recorded by Mission Unit and carried by them in A/C 2600 - Mine
Examination and Development Expense? The alternative would be to re-
cord them at Tucson Office and clear them monthly to New York as with
other mining authorization expenditures.
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AUERICAH SMELTING AND REFIVING COMPANY
Tuoton o d meymen
June 23, 1963

M. K, &, Richerd, Chief Coocloglaet
Amsricnn Smelting and Befining Conpany
130 Broadwsy

How York, H. ¥, 10008

Tenr 3ivs

Eacloged are two coples sach of your letters of Avguest L7 and
Angast 2L, 1959 to D, J. Pope.

I amg 1T,

PR 8 5 2 . i g
Ome of these lotiers ig entiltied "San Yovier Tracis
A rones of

Ore Reserves”, and the other, "Sen Favier Reservation Z
Wineralizetion on Proposed Mining leoages®,

te have zot beon able 4o loests in the flles kere, or at Misslon,
anything resewbling & Sen Yavier ove reserve estimte by Waller Schubel,

Wy, Taintsr advised thet they vere compliling & map and cross
geotion for ithe purpose of sgiimsting the open piY ore resarves on

the sentrel sone whick ip in dracte ¥ ond 1Y,

Yovrs very truly,

3, H. COURTRIGHT v~

JEC/pie

Enclosurss: 4

soy TASmsdden, w/enelosuves
Wpen, w/enclosures
Phlewin, w/enclopures
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Tucson : Arizong

Mr. €. P, Pollock, Vice Presiden
American Smelting and RefTining Company

120 Broadway
Mew York, M. Y. 10005

SAN HAVIER
DRILLING, TRACT 11

Dear Sir:

Reference is made to my letter of January 18 to Mr. Meen
{copy enclosed) recommending a resumpticn of diamond drilling
on the San Xavier Reservation.

his ariiling is now underway; howsver, Mr. von den Steinaen
has pointed cut that the cost cannot be charged to #Mission Unit
ope. 2iing expense since the San Xavier oround is still in the
ex:'‘oration stage, and therefore the Zxpioraticn Department
shc.id obtain a Mining Authorizaticn to cover the cost.

The recommended drilling {described in Jchn Kinnison's
report to me dated January &, 1965} amounts to 24 holes, totai-
ing L8C3% of rotary and 12,L00' of core <¢riiiing. The estimated
cost is:

L4800 rotary drilling at $3.50/f¢. $
12,L00° core drilling at $7.30/f¢t.
Totai
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These costs include the contractor's charges, sampiing,
assaying, etc,

if this program meets with your epproval, please reguest a
Mining Authorization in the amount of $107,000.

Yours very truly,

Original signed by
J. H. Courtright

J. H. COURTRIGHT “&g

ASnedden, w/encl.
SMeen ¥ T
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AMERICAN SMELTING ANG REFIMING COMPANY
Tucson Arizona 3. H.C.

June Y0, 1965 JUN 11 1365

TO: P. A, LEWIS
Mission Unit

FROM: JOHN £, KINN{ISON

SAN XAVEER TRACT 11§
COMPOS } TE_ASSAYS

" believe you alfecady have my file memorandum of January 11,
1965, on the subject heading, Find enclosed two other copies which
may be useful either to Mr. Anzalone and certainly to Mr. Burton
in connection with the difference in assays between those done by
Hawley & Hawley and those done by the Mission Unit,

| have talked to Mr. Burton in a preliminary way on this several
months ago, at the suggestion of Mr, Weiss, but have not had a chance
to follow it up in a further manper., 1| may inadvertently not have
included a copy of the tabulated assays for Mr. Burton's perusal,
and apologize for such. Would you please forward one of these copies
to him. '

ORIGINAL SIGNED BY

JOHN E. KINNISON

JOHN E. KINNISON

JEK/ jak
Encls.

cc: JHCour tright <&}

SAnzalone
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United Siates Court of Claims

AMERICAN SMELTING AND REFINING COMPANY—

CowsoLipaTED, Plaintiff
V.

Tae Unitep STaTEs oF AMERrIica, Defendant

PETITION

(Filed December 27, 1965)

To the Honorable, the Judges of the Uwnited Siates
Court of Claims:

1. The plaintiff is a corporation organized and exist-
ing under the laws of the State of New Jersey, and has
its principal office at 120 Broadway, New York, New
York.

9. This is an action arising under the Internal Reve-
nue laws of the United States and is brought pursuant
to Sections 6402 and 7422 of the Internal Revenue Code
of 1954 and Section 1491 of the Judicial Code. The
plaintiff seeks to recover the sum of $680,513.67,




o
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together with interest thercon as provided by law,
which sum represents an overpayment of Federal
income taxes and interest for the calendar year 1959.

3. The plaintiff’s principal business is exploring for
and mining, smelting, refining, and selling copper, sil-
ver, lead, zine, and other minerals.

4. The plaintiff and its affiliated companies filed a
consolidated Federal income tax return on the accrual
basis for the calendar year 1959 and fimely paid the
income tax liability shown thereon (less two credits)
in the amount of $7,626,396.45. Thereafter, the Com-
missioner of Internal Revenue assessed a deficiency
against the plaintiff in the amount of $1,137,835.44 for
1959.

5. On December 2, 1964, the plaintiff paid the
$1,137,835.44 deficiency assessed for 1959, plus

$321,773.63 interest thereon.

6. The plaintiff timely filed a claim for refund in
the amount of $680,513.67 for 1959 and asserted therein
that the Commissioner of Internal Revenue erroneously
disallowed (1) a loss deduction in the amount of
$843,459.72, (2) a percentage depletion deduction in the
amount of $194,363.69, and (3) a legal expense deduc-
tion in the amount of $6,543.29. The Commissioner of
Internal Revenue disallowed the plaintiff’s claim for
refund for 1959 by statutory notice dated October 26,
1965.

7. The plaintiff’s elaim for the loss deduction pre-
sents the question whether the amount deducted, or any
part thercof, was an investment in property relin-
guished and abandoned in 1959 or an investment in
property retained. The claim arises under the follow-
ing circumstances.

(a) In 1957, the plaintiff purchased from indi-
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vidual Indian landowners exclusive prospecting
permits on parcels of land located in three con-
tiguous tracts in San Xavier Papago Indian Rescr-
vation in Pima County, Arizona, coupled with
options to acquire mineral leases on portions of
the acreage. The plaintiff paid bonuses totaling
$283,000 ($55.27 per acre) for prospecting and
option rights in parcels located in tract 1, which
contained approximately 5,120 acres. The plaintiff
paid bonuses totaling $757,002.04 ($146.05 per
acre) for prospecting and option rights in parcels
located in tract 2, which contained approximately
9,183 acres. The plaintiff paid bonuses totaling
$26,005 ($5.08 per acre) for prospecting and option
rights in parcels located in tract 3, which con-
tained approximately 5,120 acres.

(b) The parcels of land located in tracts 1, 2,
and 3 had been allotted by the United States to
individual Indians. In 1957, 165 Indians owned
parcels, or undivided interests in parecels, of land
in tract 1, 175 owned parcels, or undivided inter-
ests in parcels, of land in tract 2, and 137 owned
parcels, or undivided interests in parcels, of land
in tract 3.

(¢) The United States Department of Interior
Papago Indian Agency acted as agent for the indi-
vidual landowners in arranging for the sale of the
prospecting and option rights, in the collection and
distribution of the bonuses, rents, and royalties,
and in certain administrative matters.

(d) The plaintiff acquired the prospecting and
assoclated option rights from each of the individ-
ual landowners under three contracts dated May
17, 1957 and identical in form. In each of the three
contracts the landowners authorized the Commis-



sioner of Indian Affairs or his authorized repre-
sentative to sign, execute, and deliver on their
behalf Modified Form 5-154 mining leases to the
extent the plaintiff exercised its options.

(e) In order to obtain the prospecting and
option rights, the plaintiff was required to locate
and have each landowner sign the contract cover-
ing lis land. No prospecting or option rights could
be obtained on the laudowner’s land unless he
sigined the contract granting such rights, except
that the Papago Indian Ageney signed for minors,
incompetents, and undetermined or unlocated heirs
of deceased landowners, and the Tribal Chairman
of the San Xavier group of Papago Indians signed
for one allofiment that had been canceled and re-
classified as tribal lands.

(f) In rcturn for granting the plaintiff the
prospeeting and associated option rights with re-
spect to his land, each landowner in tract 1 re-
ceived a bonus of $55.27 for each acre owned by
him in tract 1. Similarly, each landowner in tract 2
received a bonus of $146.05 for each acre owned
by him in tract 2. Each landowner in tract 3 re-
ceived a bonus of $5.08 for each acre owned by him
in tract 3.

(g) Under the terms of each of the contraets,
the plaintiff could prospeect on all the acreage
owned by the landowners who signed the contract.
The plaintiff could execrcise options under cach
such contract to take mineral leases on all of any
individual landowner’s acreage and to take min-
cral leases on up to 2,560 acres in the aggregate
in each of the tracts. The plaintiff could exercise
its options without payment of additional bonus
for the acreage leased.
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(h) After certain mineral exploration on the
parcels in traet 1, the plaintiff exercised its options
under its econtract with the landowners to lease
560 acres. The mining lease, dated August 31, 1959,
covered parcels of land owned by 37 Indians. Those
landowners whose land was not leased were en-
titled to receive no payments beyond the $55.27
per acre already paid as a bonus.

(1) After certain mineral exploration on tract 2,
the plaintiff exercised its options under its contract
with the landowners to lease 1,994.37 acres. This
lease, dated August 31, 1959, covered parcels of
land owned by 144 Indians and was identical in
terms, except for the names of the landowners
whose land was leased and the description of the
leased acreage, with the lease taken on tract 1.

(j) After certain mineral exploration on tract 3,
the plaintiff chose not to take any mineral lease on
the land in traect 3.

(k) In 1959, the plaintiff relinquished and aban-
doned all its mineral rights in all the parcels of
land contained in tracts 1, 2, and 3 except for 560
acres in tract 1 and 1,994.37 acres in tract 2.

(1) The plaintiff expended $1,658,532.01 with
respect to the parcels of land in the three tracts
prior to the taking of the two mining leases on
2,5604.37 acres and the relinquishment and aban-
donment of its rights in the remaining land. Of this
amount, $888,583.60 were the plaintiff’s costs
attributable to parcels of land in which the plaintiff
relinquished and abandoned all of its rights in
1959. The following table sets forth a breakdown
of such costs:



Bonuses $743,766.60
Other costs of acquiring prospeecting

permits and option rights 24,021.83
Surveying and mapping 29,927.64
Geophysical examination 31,652.85
Miscellaneous costs of acquiring

permits 190.20
Direct drilling expense 42,726.70
Indirect expense of drilling 16,297.78

$888,583.60

(m) In accordance with Section 165 of the In-
ternal Revenue Code of 1954 and the plaintiff’s
prior practice, the plaintiff deducted the $888,583.60

as a loss 1n 1959.

(n) The Commissioner of Internal Revenue
allowed the amount deducted with respeet to the
parcels of land in tract 3, except for $11,146.72 of
geophysical expenses. The Commissioner of Inter-
nal Revenue disallowed $832,313.00 that the plain-
tiff had deducted with respect to the parecels of land
in tracts 1 and 2 as to which the plaintiff had re-
linquished and abandoned all its rights in 1959.
The total loss deduction disallowed by the Com-
missioner of Internal Revenue was $843,459.72.
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AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona
January 4, 1965

T0: J. H, COURTRIGHT

FROM: J. E. KINNISON

SAN XAVIER
DRILL ING, TRACT 11

As you requested, | have reviewed the geology and ore distri-
bution in the southern portion of San Xavier Tract Il, which adjoins
the Eisenhower group and part of the Mission ore zone, Attached
(A and B) are two plan maps (I't = 300') showing recommended drill
holes and their estimated depths, and for reference to illustrate
the general copper distribution please find two cross=sections
(Attachments C, D; 1" = 100'),

These proposed drill holes, 24 in number and which aggregate
L800 feet rotary and 12,400 feet core, will fulfill three principal
objectives:

(1) To aid in selecting a location for underground workings 51;1:

from which high-grade lenses of Cu, if present, could
be prospected and developed.

(2) To gain additional assay and geologic data pertinent to
future pit plans,

(3) To explore, in a limited way, a deep-level tactite hori-"
zon from which some high-grade intercepts have been cut.

These objectives are discussed in more detail in the following,



General Statement

The ore-grade Cu zones may be viewed, geologically, in three
principal ways:

(1) A thin chalcocite zone bounds the Eisenhower group on
the north, The northern and northwestern edge of this
enriched blanket is not now closely defined, so that
only a crude estimate of ''ore' can be made with the
presently available data. Dependent upon the location
of the northern edge of enrichment, | figure the tonnage
will be between &4 and 8 million tons, with a thickness
of about 50 feet and grading about 1.60% copper. This
ore zone contains a lesser amount of pure chalcocite,
and a greater amount of oxidized material made of
chalcocite, malachite, chrysacolla, and minor quantities
of native copper. The top of this zone lies at about a ;
depth of 205-225 feet; nearly all of the cover is gravel, f

Since the enriched zone is contained in argillite
and porphyry, there would not appear to be any difficulty
in classifying it as ''leach' material, The unoxidized
chalcocite could no doubt be milled,

This zone is underlain by protore of which a sub-
stantial tonnage grades between ,25 and .40 per cent
copper.,

(2) The eastern portion of ore values consists of a segment
of tactite about 150 feet wide, over L0OO feet long, and
of variable thickness. Copper occurs as chalcopyrite,
and lies at various depths. | expect the copper there
to be distributed in a manner similar to that found in
the present pit; that is--erratic,

The drill holes which penetrate this zone are too
widely spaced to permit a valid reserve estimate,

As interpreted from drill results, this zone is
bounded on its east side by argillite with very low
copper values. In the absence of direct drill penetra-
tion along this east contact, | can make no absolute
statement on its nature, but certainly there is a
possibility that high-grade lenses occur at the contact,
just as are found in the east vein zone of the present
Mission pit.

The drill holes in this tactite zone did not pene-
trate any high-grade zones of significant thickness,
with one exception (X-245 @ 735') this does not entirely
preclude the existence of small erratic pods of strong
chalcopyrite, for these could easily be missed by the
exploratory drill holes, and, of course, it is unlikely
that a narrow vertical band of high-grade, such as might
exist along the east contact, would be penetrated by
surface drilling.



(3) An ore-grade zone at considerable depth, as shown on the
cross~-sections, has been penetrated by a few deep drill
holes. The copper values appear to be spotty, and the
copper zone is only about 100 feet thick, more or less,
The rock is tactite and is underlain by barren marble,
This zone is most probably the northern extension of the
tactite horizon in the Eisenhower group, where it is much
more strongly mineralized.

Mining Considerations

t am informed that, in order to fulfill the requirements of our
mining lease on the reservation ground, mining must be in progress
within 10 years from the beginning of the lease; and it has been pro-
posed that an underground mine be used to fulfill this requirement.
Prior to sinking a shaft and commencing underground exploration in
search of high-grade lenses in the eastern (tactite) area, some addi-
tional drilling should be done to locate more closely the east contact
of tactite against argillite. At present, it is rather poorly brack=-
eted by drill holes,

A second factor connected to the proposed drilling is that future
pit plans on the reservation, which probably will be associated with
mining agreements on the Eisenhower group, will require these pro-
posed drill holes as a basis for a firm ore reserve estimate. Some
holes proposed fall in the !!'interspace!t catagory, and others in the
t'delimi ting't catagory, but all are required for this purpose. Further-
more, should the attempt to find high-grade lenses in tactite fail,
attention might then be turned to a consideration of mining the oxide-
chalcocite blanket by underground methods; and in that case the pro-
posed holes there will then be necessary,

Finally, | have proposed that some of the holes be drilled
deeper than would be required for any of the foregoing reasons, in
order that we may obtain a little more knowledge of the deep layer of
tactite with somewhat erratic copper values, Drill penetrations at
the present time are insufficient to determine whether this zone may
possibly be an asset for the future.

Proposed Drill Holes

For the purpose of over-all pit planning and ore reserve estima-
tion, little needs to be said about the proposed holes, for their
object is self-evident. The proposed depths are, of course, approxi-
mate only, and the actual depth will be determined at the drill site
by the resident geologic staff. 1 should note that the holes designed
to drill out the chalcocite blanket along its northern side have
estimated depths just sufficient for that purpose (Att. B) whereas,
those farther south are shown to go a little deeper. This is because
a large pit designed to encompass the Eisenhower group,will extend
the stripping into the southern part of the chalcocite area where there
is chalcopyrite grading between .25 and .40 per cent Cu. These holes
should be drilled deep enough to present an opportunity to calculate
this minus .4% Cu rock, because a pit, if stripped north to this area,



might produce a substantial tonnage of this low-grade copper rock
at a time when the mill could profitably accomodate this nominally
not=ore=grade' rock,

In the tactite zone, several holes will help directly to bracket
the east contact. |If hole "D (Att, A) penetrates argillite rather
than tactite, then 'F" hole would not be necessary at all, and hole
"D" should be extended deeper to penetrate the deep-level tactite zone,
These drill holes will not by themselves actually give the necessary
data pertaining to the details of geometry of this east contact, or
the existence of copper along it, They will, however, allow a better
judgment to be made on the location of a shaft for underground
exploration.

NN1SON
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Tuvring the éiiﬁ»:swmiw off the above sublect in oy office Angust 10, I
told you % .1&6*5: T 434 not recall 'm—m*in weitben o lotber g?:,,m.ﬁ ore yoserve Lone
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in mind, sud for the reccwd they are repested, s follows:

Southern Tragh 1T
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e " L B o st g
50 oks TR mile @ ST5h Cu

shadlow Ove {clmsped 88 “Indicated oOve”)
15 %0 26 wll. @ 063 eu
W&’éﬁmf Ore Rebis & %11

i

_ e b property line lindtetions In the cuge of the E":m’amm*a ghallow
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abpve figures are m}L firm. The Southern ™ Wﬁ.” body would actuelly b ﬁf-r“:@ g
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This mﬁﬁmﬁi m%.;m e 'ma am opre body.

tue o Lts low aversge grede end hich &”{;@f@m mabie, the Cenbyal
"ore” boly of course Lo not c/w m:ammimﬁ proposition today. In fact, 1% would
boeoms & e ore body only uwnder an encoptionally Faverabile copoor mariek.
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open pit org todics.

The Pouthern deep ove body eventually wey be the woed substoniisl roe
gource oh the Seservablon; bub it em only be congldered as en wdersyouwnd
mive at some tine for in the fubure. The ore toonege listsd nbove 15 ologssed
es "inferved” beconse It is pmetreted by only flve, wide-gpaced hol a5, E213,
xery, umeh, 2871, el X950, ‘

Due to the depth 15 will be expunsive to drill ouwb this ore body.
Certainly, there iz uo nesd for fuorther drillding there at the presont ime.

Yours very touly,

Qriginal Signed By
&, Richard

FEION RICHAND
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Auvgust 21, 1989

FILE MEMORANDUM

SAN XAVIDR DESERVATION

Zones of Win iZation on broposed Mining Leases

Our Mineral Prospecting Permits on the Reservation state that
applications for mining leages shall include . . .such acreage asg
iz reasonably proven productive, supported by factual information,

. o ", The amount and type of “Tactunl information’ required would
seem to be uncertain.

A1l ezploration work was conducted by dismond drilling., As
this work progressed, maps chowing locations of drillholes together
with detalled geologlic and assay logs of the holes vere sent period-
ically to Mr. BR. 8. Felton, Regional Hining Supervisor, U¥. 8. Geo-
logical Survey, who has the responsibility of checking on 3ll explora-
tion and mining done on the Reservation. Coples of all these data
were sent also to Messrs. Climore and Haverland of the Bureau of
Indian Affairs. These drilliole logs and meps themselves may satisify
the requirvenent for factual information. But if such proves not o
be the case, the following interpretive information relative to
potential ore reserves should suffice. It iz presumed that, in any
event, duplicates of the drillihole logs need not be included with
lesse applications.

Two wineralized areas about two miles apart have been found by
the drilling. One is situated in the southern part of Tract II;
the other is partly in Tract I and partly in Tract I1II, and ianvolves
the common corners of Sections 13, 14, 23 and 24 (T 16 8, B 12 B).

The southern zone consists of two potential ore bodies, both
of which are extensions of the same ore zone that this Company is
now developing inte an open pif mine ila the ground just south of the
Reservation. One of these ocourrences is shallow and amenable to
open pit mining; the other 1ls deep aund probably asccessible only to
underground miniag.

The shallow mineralization of the southern zone is estimated fo
consist of about 10 million tons of ore of the vindicated” clasgifi-
cation with a coppey content in excesns of 0.4%. It is penetrated by
vertical drilliholes which are distribulted over s ftrizngular-shaped
area 1100 feet north-south by 2000 fect east-wegt. Following are
the ore intercepts in these drillholes:



ssé

Yertical

Depth to Thickness Average
Hole No. Top of Owe of Qre % Cu
E=-203 2839 150° .83
=313 203 128 1.21
=212 208 31 2.53
E-213 , 224 86 1.58
=215 211 1692 T4
X=320 204 58 . 858
X=-224 268 81 i
=245 208 37 1.80
#=245 253 275 <85
L=248 305 130 .88
=251 208 Bl 3.08
E=-253 218 46 1.43%
E=354 274 5 N g
E-255 2817 €5 .88
X-258 . 318 54 B8
E-258 284 ; T3 1.12
X=260 233 3% .88
R=2Z82 , 2867 89 B85
=263 204 sz 1.38

The deeper mineralization described above partly underliies the
shallow ore bkody. It is estimated to consist of B0 to 75 million
tong of ore, but this 1ls classed only ag "inferred” ore because it
is penetrated by only five, wide-spaced drillholes, as follows:

Vertical
Bepth to Tolckaess Average
Hole Ho. Top of Gre of Ore % Cu
E-2313 365°* 398° i
LS80 - T4 83
5 i Li72 159 . BG
E=324 581 1i¢ 4]
E=Z31 TE8 ZT7 « 47
1083 144 .80
1258 79 1.48
=250 LEH 28 1.08

The northern mineralized zone is estimated to contain 15 to 20
million tons of possibly eventual ore which could be reached by open
ptt mining. It iz penstrated by drillholes which are rather wide-
spaced; therefore, this ore is classed as "indicated™. This mineral-
ization lies both ia Tract I and Tract Ii: '

TRACT X
Vertical
Depth to Thickness Average
Hole Ho. Top of Ore of Ore % Cu
(=104 334° 44° . G6
=113 354 38 « 40

R=114 131 43 1.08



é

TRACT I {Comtinued)

Verticsl
Dapth to Thickness Average

fiole Ne. Top of Ore of Ore % Cu
R=~120 Vi 84 L.123

184 178 . 87

380 59 . 58
=124 138 79 .28

283 22 . B3

334 44 54
128 isg 45 275
=129 , 212 88 - D8

435 48 . 85

481 50 { ~B8
X131 209 49 g
X=-133 165 £8 2.88

186 25 1.48

TRALT IX

H=-238 171 210 1.85

293 77 o« S8
E=244 200 B9 . B8
L2247 187 : 29 . D8

270 26 .84

Qriginal Signed By
#. Richord
HEHYON BICHARD
ER:8

eor  ACHall
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1 discugsed the apparent dlscyeponey betweon the gravity snomaly
7 and the litholopy observsd in the hole H-205 and surrounding holes with
Mr. Richerd. The d&ifferencs in hydmthermsl albermtion hor bem nobeld olsge
where in the district sod cgn ccour over shoyt digtonses. Thus the diffe.
ranes in degree of albevedion dves nob pecessardly indicste a difPersnee In
Gt

Thove have beeon only teo holes deilled botuveen the grovity awmnly
-7 snd the inferved vlyolite-toseld contoct. Elbher or both {205 aud
R-22% could have been dllled in oublliers of vhyolite, and s conboeh could
e dravm in epproximslely where you show one. The rhyolite-bagelt contact
ghown on the drililss oop wes drosm on the bosis of Me. Bwvin's msgnetle
pmomely. owevey, WO oov note thet there 1o oo upper wagnetic bopadd and
& lowrer, lmes mesneblo baselt. I8 iz guite possible that Mr. Dwwin's wmop
ghowre the outline of the wper one and that the lower besald axiends wp io
the gravity snomply ¥-T. In the choence of mowe sxbongive dxiiling in the
guestioned zone, this would £1% both the Imown geclogy ond geoxbysical emne

ditdems. Mr. Richeyd iz in spreoment with the ahove steted pospiddliby.

T will gend you 2 semple of the rhyelite from B-28% ifn the usar
foture.

Yoy rdlly youwrs,

Bo/ds

ooy IaiErd
Bilavy
KERichard )
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