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Me. T. E. ocartac011]L,luinaﬁor
" Southwestern Mining Dapaftment
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Dear Mr. Scartaccinl:
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- Missicon Tungsten Recovery

July 6, 1977

As you are aware, several of the local copper companies were contemplating

a joint research effort (including ASARCO if desired) directed toward
fungsten and other heavy metal recovery from flotation tailing. Consequently,
we had monthly tailing composites from Silver Bell, Sacaton, and Mission
assayed by Central Research to determine the ftungsten content. Results

were all negative with less than .01% W03 present.

During subsequent discussions with Mr. Anzalone, it was determined
that most, if not all, of the tungsten present at the Mission unit
would occur in the tactite ore.
Research assays on specimen samples of intrusive and tactite ores
with the tactite assaying .029% WO, (which is high enough to be
recoverable) and intrusive assaying only .0004% WO3.

This has been confirmed by Central

It appears that a tungsten recovery scheme would be feasible only
if pure tactite ore were to be mined for extended periods of time,
and I assume that this would be impossible to accomplish. In view
of these facts, we will inform the other companles involved that we
are not interested in a joint research effort on tungsten recovery.

It is interesting to note that a moderate amount of uranium was detected

in both of the specimen samples.

However, I believe that other, more

representative ore samples have recently been assayed for uranium with
negative results.

vh

cc:

T.D.H.

C\-Jleﬁbell JUL 191977

RSlerde
ThHenderson/f'ile

Yours truly,

L o
(/(( R ¢~
D E. Crowell

Director
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South Plainfield, N.J, 07080
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JUL. 51977
July 1, 1977
- Minery
Mr. D. E. Crowell ' ‘ ﬁﬂ%ﬁ
TUCSON OFFICE CMHONDBW

Mission Ore Samples

The two hand specimens that were sent from Mission have been
examined and the results are reported in the attached memoran-
dum by Mr. D. D. Maier. As you will note, the intrusive
sample is extremely low in tungsten whereas the level in the

‘tactite is appreciably higher. Since this is a single hand-

picked specimen, it probably is not representative of the ore
body in general. Unless areas of considerable amounts of
tactite of this type are encountered, it is expected that the
overall tungsten content of the ore body is too low for economic
recovery of tungsten.

If there is any additional information you would like on this,
please let me know. :

VK/1lk
Attach.

cc: CWCampbell
MElTawil
RBHaagensen
TDHenderson
RSHerde
DDMaier
EMartinez
TEScartaccini
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Centrél Research Department
South Plainfield, N.J, 07080

June 24, 1977
Re: 1176

Dr. V. Kudryk
BUILDTING

"Mission Ore Samples (MR-1226 A and B)

Two hand specimens of Mission ore sent from the Mineral

. Beneficiation Department were received at Central Research
(T. D. Henderson, Jr. letter to Dr. V. Kudryk, June 6, 1977).
As requested, these samples were submitted for tungsten

. analyses and the results are as follows:

Sample Description

M.B.D. Gross AppPIroX. Research
Designation Appearance Sample Wt. No. % WO3
Intrusive - Medium to coarse- 130 g " MR-1226A  0.0004

grained rock with
few fluorescent
grains.

Tactite Massive chalco- 425 g MR-1226B 0.0290
pyrite with fair '
amounts of fluo-
. rescent grains.

Attached are spectrographic analyses on the two Mission ore
samples. The results indicate a significant level of tungsten
in the tactite sample (MR-1226B). In addition, moderate levels
of uranium were present.
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Further studies of these Mission ore samples are in progress
including microscopical, X-ray diffraction, infrared, thermal
and electron microprobe analyses. '

— - / %:1 .

D. D. Maler

DDM: rg
cc: MElTawil
RBHaagensen

EMartinez
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 SPECTROGRAPHIC ANALYSIS:

ASARCO Incorporated
Central Research Department
South Plainfield, New Jersey 07080

MISSION ORE SAMPLES

=1
SAMPE o, || MR1226 {MR1226 Sample {MR1226 | MR1226
A B No. A B
Si MC MC- Cu L MC-
Al MC _MC- Zn ND M+
Fe S+ MC Ag VETx L+
Ca S+ MC Mn - M
Mo S+ L- Pb L~ ND
Mg S— M - 5Sn FTr Tr
Na S+ ND \Y FTr ND
. Ba S ND Co ND FTr
Ti M ND Ni FTr FTr
U M- M- Zr L+ ND
Mn L- M Sr L Tr
W ND M
~Not Detected: Cd, |Be, As,|Te, B, P, Hg, [Sb, Pt,
' Au, [Tl, Ge,|In, Bi, Ce, Y,| La, Th
CODE:
cMC - Chief Major Constituent
MC - Major Constituent
LMC - Low Major Constituent
S - Strong
M - Moderate
L - Low
Tr - Trace
F Tr ~ Faint Trace
V.F Tr - Very Faint Trace
N.D. ~ Not Detected



Dr~ V Kudryk Manager :
Central Reseamh Denartn}ent

901 Oak Tree Road > oy
h Plainf'ield “New Jer'sey“ 07080

ailings '-‘samples f‘rom Missibn
for tungsten and other heavy: miner'aj_.s "we would - 1ik I 7o) have two- g

\I~am»seﬁdiné§f yoﬁ: theéé SaﬁpléSrundér fsepar:ité. cover.: One: is marked-
: Intrusive-West End Misslon Pit-and the. other Tactite-Fast "End -
‘Mission Pit. ‘These samples havn shown traces of schealite under

j WO : B

Yours tr'ulv,

Sl
" S




Mr. D. E. Crowell
TUCSON OFFICE

Heavy Mineral Analyses of Copper Mill Tailings

—~~ ¢\/] 1o5iem w(; . U\{;
C | Research Department
S Plainfield, N.J. 07080

April 21, 1977
Re: 247

APp
2
HLMpt.\ v 1877

iy Depy,

Three samples of pulverized composite tailings from the
Mission, Silver Bell and Sacaton units were received. The
objective was to determine the feasibility of by-product

heavy mineral recovery from these tailings (T. D. Henderson,Jr.

letter to V. Kudryk, March 30, 1977).

The following are the analytical results:

Assays, %

Sn WO3 Ti09 U308 Pb Zn
Sacaton - .002 <.01 0.35 .0077 <.001 .004
Mission . .002 <,01 0.29 .0051 .005 .019

© 8ilver Bell .001 <.01l 0.26

.0060 .013 .019

The spectrographic analyses are attached.

EM:rg I
cc: TREdwards U///
TDHenderson, Jr.
- RSHerde
DRJameson
- VKudryk

TEScartaccini
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SPECTROGRAPHIC ANALYSIS

ASARCO Incorporated
Central Research Department
South Plainfield, New Jersey: 07080

S.W.M.D. Mill Tailings

Sacaton Mission Silver Bell
MR No 1201 1202 1203
Si MC MC MC
Fe - MC MC MC
Al MC MC MC
K LMC LMC LMC
Ca M LMC MC
Mg LMC- LMC LMC~
Na M s S+.
Ti M+ "M M
Ba M M M
‘Mo L L L
\Y L L
Cu L+ L M
CODE:
Cr L L L . ) .
CMC - Chief Major Constituen
Sr L L L MC - Major Constituent
LMC - Low Major Constituent
Mn L L L S - Strong
M - Moderate
Pb Tr L L+ L - Low
Tr - Trace
Ni L- L~ L~ F Tr - Faint Trace
, V I Tr ,- Very Faint Trace
Be FTr FTr FTr ¢ N.D. - Not Detected
Co FTx FTr FTr W
Ag VFTx VFTr VFTr Not petected: T1, As, Te, |Cd, B,
, ' P, ;. Sb, BT, AU, Bi, W, I, G
in N.D. L+ L+
Sn L I, L~




"4 Mission Uni . -
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March 30, 1977

MEMORANDUM TO MR. ROY S. HERDE

Re: Recovery of By-Product Heavy
Minerals from Mill Tailing ' , LI A

On March 28, 1977, Mr. Al Kuestermeyer gave to Mr. T. D.
Henderson a 200-300 gram sample of Mission mill tailing for

the year 1976 as requested by Mr. Henderson.

St TIUED BY
TR
H. W. Walker
Mill Superintendent

HWW/mln

cc: TEScartaccini
TDHenderson <%=}
DRJameson
TEEdwards
DECrowell



" D.E.Crowell ‘ ‘ .
Director

-T.D.Henderson,Jr..

,phief Metallurgist

-

~ " March 30, 1977

. Dr. V. Kudryk, Manager
Central Research Department - o ‘ » _
' ASARCO Incorporated- FEE e !
7901 Oak Tree Road 7 En ‘ :
- South Plainfield, New Jersey 07080

Heavy Mineral Analyses of
©. S.W.M.D. Mill Tailings

':Déar Dr. Kudryk:

I am sending you. under separate cover a sample of mill tailings from
.+~ each of the S.W.M.D. concentratorsi=Mission, Silver Bell, and Sacaton.
" These are composite (pulverized) assay pulps representing. the following
. periods of operation: . ' ' ’
" Sacaton Sample ¢, August 1976 - February 1977 Mill Tails
Mission Sample ~ 1976 Composite Mill Tails -
Silver Bell Sample August 1976 - February 1977 Mill Tails

- As Mr. Crowell discussed with you recently, we are trying to determine
+the feasibility of byproduct heavy minerals recovery from these tailings.
».*In order to get a handle on amounts of such minerals in the tailings, we

- would like these samples analyzed for the following:

: Sn, W03, Ti0p, CaFp, U, Au, Ag, Rare Earth metals
(Ce, La, Y, Th), Platinum Group metals.

- Also, lead and zinc analyses“wduld be of interest as well as spectrographic.“
*  analyses to determine other metals of economic importance.

Yours truly,

J & Mot ).

Y T. D. Henderson, Jr.

. . , . v

* ASARCO Incorporated P. O.Box 5747 'Tucson, Az 85703 .
1150 North 7th Avenue * - (602) 792-3010

- R, |
:  TEScartaccini RSHerde ~ .. i . - dﬁ}\b‘
. DRJameson TREdwards =~ = N
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HAZEN RESEARCH, INC.

7511 SO. HOUGHTON RD.
' POST OFFICE BOX 17928

© TUCSON, ARIZONA 85731
TELEPHONE (602) 886-5545

March 29, 1977

Mr. Don Crowell

ASARCO Incorporated .

P. O. Box 5747 L
Tucson, Arizona 85703

Re: HRI Proposal No. 77/12 T L
By-Products Recovery T e

> 4

Dear Don:

In accordance with our recent discussions, this is to
notify you formally that within the next two weeks we will offer our
proposal for a research program to define effective means for the re-
covery of by-product materials including, but not necessarily limited
to, WO3 minerals from concentrator tailings. As you know, this
proposal will also be made to Anamax and Pima in the hope that a
jointly funded program, applying to Anamax, Pima, and Mission
tailings, can be arranged.

Identical letters have been sent to Messrs. Krist and
Huch. '

Any comments you have about the proposal before or

after its submlttal would be appreciated.
.

o,

Yours v&ry truly,

Peter N. Thomas
Vice President

JUSE % R
PT/js AL
N 5’.‘: { ) f
cc: Applegate/Shaw LN AN W o™

YA : LT =

RESEARCH AND DEVELOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES
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Mineral . .icialion Department

March 21, 1977

Memorandum To: Mr. T. E. Scartaccini

Subject: Recovery of Bvproduct Heavy Minerals from Mill Tailines

Hazen Research Inc. is vronosing a test program to determine the
feasibility of heavy mineral recovery from conper flotation mill
tailings. It is mv understanding that they are also aoproaching
Anamax and Cyprus-Pima with this proposal.

Before considering such a program, we should defermine what minerals

of possible econcmic interest are nresent in our mill tailings.
Therefore, we would 1llke to have samnles of tailinps from the Mission,
Silver Bell, and Sacaton Units. These would be analyzed for tin,
tungsten, titanium, rare earth metals, fluorspar, uranium, etc., by

- the Central Research Department. Mr. Crowell has discussed the analysis
of these samples with Dr. Kudryk.

For analytical purposes, 200-300 grams of sample should be sufficient.
If yearly comosites are available, the 1976 samnle would be best.

If not, an unweipghted conposite of last year's monthly composites
using as many months' samples as are on hand would serve the purnpose.

These samples should be sent to me and I will forward them to Dr.
Kudryk with a letter requesting the appropriate analyses.

Yours truly,

J /\ J % el tgn

T, D. Henderson, Jr. U

vh

cc: DRJameson
RSHerde
TREdAwards

DECrowell/file

: o
'P-h fy tud

LAy e



to develop a meaningful plan and the creation of useful

concepts. Several different exploration approaches are .

currently used, depending on the nature of the terrain,
presence of postore cover, and degree of surface oxidation
and leaching.

Probably the most well-established exploration approach
is the examination of prospects described in the literature
and documented in company files. New submittals are also
encouraged from prospectors and promoters. Since most

" prospects have been previously examined by competent
exploration geologists, it becomes a question of recognizing
new features or developing new ideas of ore localization to
establish unrecognized exploration opportunities. The rela-
tive effort devoted to this type of work is a continuing
problem of those responsible for planning an exploration
program. Failure to make any prospect examinations will
identify the group as being nonreceptive to submittals from
the public, and it is thus unlikely to take advantage of new
opportunities generated outside its organization.

A successful variation of the prospect examination is the
“elephant country” approach, whereby mining districts and
ore-body clusters are re-evaluated for exploration oppor-
tunities.

A saturation type of exploration approach is frequently
used in areas of thin postore cover, where all relevant tech-
niques are applied in a systematic manner over wide areas.
This approach is used, for example, in the Canadian Shield
in the search for massive sulfide bodies under a thin postore
cover. ' ’

The concept-oriented approach is a variation of the
saturation approach, whereby specific geologic and miner-
alogic associations are used as a guide to a systematic
exploration program. This approach has gained growing
acceptance during the last decade, especially by the inte-
grated exploration groups, with research staffs and special-
ists in the use of geophysics and geochemistry. The essence
of this approach is the guidance of a systematic exploration
program by the use of specific geological and mineralogical
associations. In some instances, the approach can extend to
systematic use of certain exploration techniques where
geologic guidance is the focus of the program. The suc-
cessful application of the concept-oriented approach
requires the careful study of mineral associations with
specific geologic environments. These studies will, in some
instances, also lead to the definition of metallogenetic prov-
inces. Examples of deposits discovered as the result of
applying a geological concept are Mission (use of halo
mineralogical characteristics in defining a target under
gravel cover), Kalamazoo (blind ore-body discovery based
on application of a fault concept), Kennecott’s Safford
deposit (use of halo mineralization in projecting an ore
body under volcanic cover), INCO’s Ely deposit (recogni-
tion of sulfides at the base of a layered gabbro), Carlin—
Cortez discoveries (fine disseminations and colloidal gold in
previously unrecognized geological environments), New
Missouri lead belt deposits (blind ore bodies found by
testing favorable stratigraphic facies adjacent to Precam-
brian domes), and Henderson (a blind molybdenum ore

NC{Q /\42‘//:;0 )GLLP M , QJ\{,'Z lbl

W.E:i

NOV 13 1968

body found through structural projections in a favorable
geologic environment). .

_ One of the better methods of making maximum use of
available exploration resources is effective expenditure
control. There is generally no lack of available exploration
opportunities; the problem involves setting priorities
between the undertakings so as to allow the best chance for
achieving the ojectives of the program. Estimates of dis-
covery probability for individual undertakings are particu-
larly useful in establishing priorities as well as for obtaining
a guideline for exploration expenditures. The maximum
expenditure that logically can be made on an individual
undertaking is approximated as a product of the potential
profitability of the deposit sought and a factor reflecting
the probability of discovery. For instance, if an exploration
group thought it had a possibility of finding a hundred-
million-dollar ore body in a particular area with a chance of
discovery of one in fifty, the group would be justified in
spending a maximum of two hundred thousand dollars in
the search. Obviously, this is just a rough guide, but is quite
useful in setting priorities between projects. This exercise
helps an explorationist by preventing him from “falling in
love with a prospect” and conducting an exhaustive search,
only to find the potential rewards are out of proportion to

“the exploration funds expended.

CLASSIFICATION AND USE OF TECHNIQUES

To discuss some of the more specific uses of exploration
techniques, it is useful to start with a definition and classifi-
cation. Exploration technigues is defined here as the set of
procedures of observation, measurement, and interpretation
of the characteristics (geological, physical, and chemical) of
mineralized areas and their associated effects. Techniques
comprise the data-gathering methods the explorationist uses
to test concepts of ore localization. The location, size,
shape, and composition of unusually high concentrations of
potentially valuable elements associated with crustal rocks
are tested by physical work such as drilling, trenching, or
underground excavations. Exploration techniques generally
involve various combinations of geological, physical, or
chemical measurements, which are graded by the writer
into three broad categories on the basis of their discrimi-
nating capabilities. The following description, although not
necessarily comprehensive, is intended to provide numerous
examples in each category.

Techniques placed in the first category possess high
discrimination capabilities for the detection of ore-grade
material, such as visual observation or ore exposed at
surface; gossan and leached capping appraisal where a high
degree of confidence can be placed on the interpretation;
ore-boulder tracing to locate source of ore; and scintil-
lometer and berylometer measurements for the detection of
radioactive minerals and beryllium. Since a minimum of
geological knowledge is needed for the successful applica-
tion of these techniques, they are attractive to the

EY/J@JL;H o Prowared
P‘Q S L c.nb. — \7:“""’“ éf
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AMER JCAN SMELTING AND REFINING COMPANY
Tueson Arizona

January 29, 1969

Mr. Wm. G, Salisbury

American Smeiting & Refining Co.,
Northwestern United States
Exploration Division

Room 1401, W, 422 Riverside Avenue
Spokane, Washington 99201}

Mission Drilling and
Sampling Report

Dear Mr., Salisbury:

This will acknowledge your letter of December 19, 1968 regarding
reports on drilling procedures and sample processing.

The only reports we have which contain detail on processing of
diamond drill samples and the preparation of sample boards are those
on the Mission Project and Michiquitlay, Peru.

Enclosed herewith is the report on the Mission Drilling and Sampling.
It is somewhat out of date in that we discontinued the collection of
diamond drill sludges (utilizing mud circulation) during this project.
However, the preparation of sample boards and the treatment of drill
cores is essentlally the same as that now used.

As this Is the only copy we have left with photographs, please
return it when it has served your purpose,

Yours very truly,

J.H, Courtright
JHC: 1zb

Encl.
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J.H.C.
AMERICAN SMELTING AND REFINING COMPANY

NORTHWESTERN UNITED STATES DEC 23 1968
EXPLORATION DIVISION

ROOM 1401, W. 422 RIVERSIDE AVENUE
SPOKANE, WASHINGTON 99201

December 19, 1968

READ AND RETURN .Z

PREPARE ANSWERS ..__HANDLE .
FILE INITIALS

Mr, J. H. Courtright, Supervisor
American Smelting and Refining Co.
1150 North 7th Avenue

P. 0. Box 5795

Tucson, Arizona 85703

Dear Mr. Courtright:

I would like to thank you for the courtesies extended by you and
members of your staff during my visit to Tucson and for the valuable
data which you provided.

Peter Walker obtained a copy of a Samplers Manual prepared by Mr.
Wojecik which he forwarded to me. This paper contains some useful in-
formation, particularly with regard to rotary drilling, but on our visit
to Sacaton Mr. Sell mentioned that Wojcik had also prepared another
paper which contained information as to your procedures on weighing
core, constructing core boards and s generalized flow sheet of your
core preparation. If this is available, I would very much appreciate
receiving a copy.

I have not as yet had an opportunity to review the data that is to
be returned to you but expect to do so in the near future. I assume
that you are in no particular hurry to have this material.

Yours very truly,
; ! =
\Uw\. G.

Wn. G. Salisbury

WGS/ir



1OM FORM HB-132110

1VOID ORAL ORD RS

Oral Orders are often forgotten or misunderstood. Use this blank for all important instructions or requests.

To. Mr. S. Tainter - Mission Unit

Would you please send us the proper key to the outside gate at Mission
so that we may get to the Core Storage Bldg.7 Am returning one that

does not work.

Date 3-4-68 Signed

J. R. Wojeik
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MINING 50T MAK 24 196/
12 AMERICAN SMELTING AND REFINING COMPANY 4 &Q
MAK 2 1 150 Tucson - Arizona ‘ €
March 21, 1967 41?(9‘? 47
TUCSON | - Vs>
MEMORANDUM FOR R. B. MEEN: ’ AC H
G

The Cordilleran Section of the Geological Society of
America will hold its next meeting in April 1968 at Tucson,
Mr. Dean Lynch of Duval has advised that they are attempting
to arrange a field trip through the Pima Mining District for
April 17, 1968, They anticipate hiring 2 buses for the trip
which would include a brief visit to the Mission, Pima, Twin
Buttes and Esperanza pits, Please advise if permission is
granted for the visit to Mission,

/ . COURTRIGHT

JHC/kw

MEMORANDUM FOR J., H, COURTRIGHT:
Permission is granted for the Cordilleran Section
of the Geological Society of America to visit the

Mission Unit April 17, 1968. By copy of this memorandum
we are adV151ng Mr. LeW1s of this V151t.

Jf/ﬁ%w

Re By MEEN
mg ;
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AMERICAN SMELTING AND REFINING COMPANY

ASARCO
SOUTHWESTERN EXPLORATION DEPARTMENT
N N
. P.O.BOX 5795, TUCSQ N, ARIZ_O NA 85703
J. H. COURTRIGHT January 24, 1966 '
CHIEF GEOLOGIST 1150. NORTH 7TH AVENUE
L. P. ENTWISTLE ' . TELEPHONE 602~792~3010

ASSISTANT CHIEF GEOLOGIST

W. E. SAEGART
ASSISTANT CHIEF GEQLOGIST

AlIR MAIL

Mr. Glenn C. Waterman, Assistant Vice President
Anaconda American Brass Limited
Britannia Beach, B. €., Canada

AIME BOOK ON SURFACE MINING
MISSION DEPOSIT

. Dear Mr. Waterman:

Reference is made to your letter to Mr; Poliock of October 19 and
his letter to you of November 12.

The Mission Deposit, consisting principally of pyrite and chalcopyrite
disseminated in tactite, is overlain by 200 feet of alluvium., Discovery
of the deposit was based on projection of a possibly large zone of miner=
alization~alteration indicated by adjacent underground and drill hole
information coupled with outlying small mineralized outcrops. The large
extent of this 2one was first confirmed by the results of 12 widespaced
holes drilled to bedrock with tricone bit, followed by one or two diamond
drill coring runs in bedrock, Subsequently, the area was drilled out on
a grid 250' x 300'. Coring was principally NX with some BX size. Sludges
were found to be unreliable, and onily the core was used in determining
the grade of the deposit, Non-rotating type core drills were used with
water circulation. Core recovery averaged between 85% and 90%. Near the
end of the program, mud circulation with wireline equipment was introduced.

To check the grade and continuity of copper mineralization in and
> between holes, and to obtain metaliurgic sampies, a shaft was sunk and
laterals driven with raises on some of the drill holes. This work, which
totaled about 2000 feet, provided an acceptable check with copper grade
and distribution as indicated by the drilling.

Open pit ore reserve estimates were prepared using the adjusted polygon
method wherein regular poiygon outlines were modified according to the
structure and distribution of copper as interpreted from the drill hole
information,

There were no water problems of any consequence.

For additional information, please refer to Tainter®s article in
Mining Engineering for December, 1965, Engineering Methods at the Mission




Mr. Waterman

Page 2
January 24, l966

Mine; and also for reference | am enclosing a copy of Some Geoloq|c Features

of the Mission Copper Deposit, by Kenyon Richard and myself.

Please feel free to bring up any questions which you might have,

JHC/kw
Enclosure
cc: KERichard

Yours very truly,

A BT

J. He COURTRIGHT

TASnedden
RBMeen

-

e oA




November 12, 1965

AR MAIL

Mr. Glenn C. Waterman, Assistent Vice Prasident
Anaconda Amerleon Brass Limited '
Britannia Beach, B. C., Canada

Dear Mr. Wé?erman:

This is to acknowledge receipt of your letter of October 19, 1965. We have

- referred the matter of providing dute on the Mission Mina for your chapter in the
-AIME volume on "Surface Mining" to our Tucson Office. | am sure you will receive

a summary of the Information you have requested from Mr. Meen or Mr. Courtright
in the near future. ' '

It was nice to see you in Las Vegas and with kind \permml regards, } em

- Sincerely,

- C. P. Pollock
/'J'”{/C\/. (/C - ‘R Gmt [t . l ’ !
a J/?l C"’:") ,T“f"_.‘)‘ a"l

N
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KENYON RICHARD -

Attachments ' : ;o S (////

AMERICAN SMELTING AND*REHNING COM?ANY
EXPLORATION “DEPARTMENT ©~ - " ., C.
; lzp BROAE‘)‘WAY,VNEW»YC’RK7 N.Y. 10005
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November 11, 1965

oy

Mr. J. H. Courtright

American Smeltlng & Reflnlng Company

Box 5795

Tucson, Arizona . .

AIME Book on Surface Mining

Dear Sir:
Enc]osed are copies of correspondehée‘which afe'moré:or less se]f—exp]anatory.

In.my persona] files, 1 have information on both Toquepala and Mission but
I do not have time to sort out this material and try to provide Mr. Waterman with
the Information he would like on Mlssion.: It 'is my thought that you probably have
the same Information that | do and cou]d put one of your men on the project of

summarizlng the data and transmltttng it to Mr. Waterman,

Toquepala, of course; i's entirely Mr. Archiba]d‘s concern. |f he decides
to provide Mr, Waterman with information on Toquepala, | doubt that the various
preproduction ore reserve ‘estimates will be taken into consideration. That,
however, is not our concern. :

In regard to:Mwssion, several of Mr, Waterman's requests involve "operating'
ore reserve estimates which again are not our concern. | suggest you talk with
Mr. Meen and you and he can decide what data can be put together and given to
Mr. Waterman. In this connection, it would seem to me that we should attempt to
cooperate with Mr. Waterman in so far as calculation methods. and other techniques
couid be described without giving figures such as grade and tons which the Company
would not want to be released.

Yours very truly,

, ‘ o]
CC-RBMeen » -),With;attachments ‘ '»»' , Keqyon Rlchard
TASnedden'-) o : ~
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{ %/@1 C.P. Pollolk, Vice President
. 2 Qﬁi erican Smelting & Refining Co.

//q /" (/120 Broadway
&%ﬂé :}J}yNew York 5, N.Y.

. j/\)/ Dear Clem:
' I was nice to see you for a moment or two at the Mining Congress,

However I forgot to thank you for your letter of June 21, in answer to my
. request for information for the K.I.ME. volumne on "Surface Miningt,

C. P. FoLLoeK '

Following your suggestion I have written Mr. Archibald, President
of Southern Peru for information on development drilling etec. (COpy enclosed)

Our chapter is to include data on development work as opnosed to
details on operating phases and therefore, it seems to me, that you offer
to provide us with information on the Mission Mine should cover the data

: included in your "geological reserve"., The rest of the information that
‘ ‘ would be desireable to have is outlined in my letter to Mr.. Archibald,

' 1 know how troublesomesse requests such as mine. My only excuse
for asking for help is that I feel that Asarco geology and engineering on
two recent important copper mines should be included in any important
reference on open pit mining, : -

. Best regards.-

.U L S Sin/??ely,’
,;f"f: _ N "" o ' 'Jégzz;éﬁmﬁ/

"Glenn C. Waterman

'. GGWﬁam

cc; Scott Hazen

Copy to Courtrlght 10/25/65.
AcoeﬁgAﬂWL’AMERICAN BRASS LIM!TED

R e gt SR e S Tl




Cetober 19, 1965

Hro Fo¥. Aprchibald, Presidend
Soubhern Paru {oppér Gorporation
Paallla 303

Tacna, Feru

" Dear Hre itrursiba;ld:

48 you probsbly ihow, the AJl.i.E. is prepaping & volimne "Surface
Hining" which will cover slaost all m‘spe‘:cta @l open pll opersilions on coal,
bass mebals, snd meiallic depesits. Hr. Gens Pflsider, ditor, has asked
 Secolt Hazen (U.9. Burssu ol Mines) ami m to co-author a porilen of the
- ehapler on "dine Developmentt, :

1 recentiy wrote (ledm i"al»ack' and asksd 1£ A.8.8H. spuld b will
o gontribuls p&ri,zr..e?ﬁt. daty on Lta Ja Livsrn Pery operations.  Hr. m.;.;.m.&
suggseted I write to you.

Hr. dasen and I are pwtz.cmariy invapsstad in “Iﬁa‘-m._ol went Drlidiing ¢

and Bulk Sasupling®. In more 4 “E.»ﬁ:z.i ths dals we srs rm.wzs:.w Lo asssable
would iraclu«.w the foadlowing: »

';u

+ ¢ Development ﬂri).limi, ba & spaelng, hole size, dr
drilllnﬁ Lechn u.'.zuﬁaa - T
2o é.;ml{wlc sapping

1ling oreblen

iﬁfa#ﬁ' @L«é’b.&ﬁﬂ of dataie
3. Ors resseve calculabion mebhodss
e lest mining for grade confirhabion and mstallurglonl sanpiing
S« Lata on waler problems that eould reaulre snginesring atltenbion
6.  Cowpuber beshniques Jov prmazabi.uity reiiabllity relations and |
- also for processlng dabls.. ’ '

- - 7. Othor psriinent Iield data thab bsar on the probless connsched
3 witls ﬁppruml of .nme“:alwu,i groursd Lo ﬂiﬂtt&!‘wﬂ‘sﬁ pobentlal

egonomic worbi, o '
Mr.-Hazen and I would vr&;tl,{ appreciste any lnloras

Lion
;‘,ixm us. Soushern Fery operabions are recent and very siin if
fesl that vur chapter eammnimx .;hc,z.w aciude data [rom your

| e 3?/@”@135
L | 7
: SR (ﬁézu

Gilenn C. #Haborman

2 ;}fﬁg,f"“"‘?: Lhat influenced development testing end -




" June 2!, 1965
ARMAIL
Mr. Glenn C, Waterman, Assiston? Vice President
Ancconda American Brass Limited :

Western Exploration Division
Britannia, B. C.

© AIME Book on Surface Mining

Dear Mr. Waterman: - -

' have your' letter of June 16 asking whether we are agresable to supplying
information on drilling, bulk sampling, methods of ore reserve caleulations and other
pertinent data to be included In the forthcoming AIME volume of "Surface Mining" In
connection with the Southern Perv and Mission operations,

Although 1 have no jurisdiction over Toquepala operations, | feel sure
Mr. Frank Archibald will cooperate in supplying the information if you address ¢ letter
to him tn Paru: .
' F. W. Archibald, President
Southern Peru Copper Cerporation
Casilla 303~ -
Tacne, Pery

We can provide you with excerpis and summery of drilling and sampling
techniques and procedures covering the Mission project. | might point out, though,
for your information, we employ two kinds of cre reserve calculations; one concerned
with the exploration phase, which we call a gevlogical reserve » and the other is
caleulations by operating engineers after the mine s in production. The engineering

caiculation procedures usually are different than the procedures used for the geological
reserve,

| can provide date on the geological caleulations, but | suggest you com=
municate with Mr. R. B. Meen, Manuger of our Southwesfern Department in Tucson If

you wish information on ore reserve calculotions mads by the eperating engineers.

- Witth best wishes and kind personal regards,

Sincerely,

[1eH

‘ . C. P. Pollock
Mr. Frank Archibald, Tacna, Peru, A/M .
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AMERICAN SMELTING AND REFINING COMPANY
Tucson ' _ Arizona

December 15, 1965 J. H.C.
| BEC 15 1985

Mr. G. R. Means, Chief Accountant
American Smelting and Refining Company
Mission Unit

Sahuarita, Arizona

MISSION UNIT
Accounting

Please refer to Mr. Goodenough's letter of December 13, 1965,
captioned ‘'New York Appropriation Number 1244.'* When the new core
storage shed has been completed, Mission Unit should charge the
Southwestern Exploration Department a monthly rental sufficient
to cover one-half of the depreciation, property taxes, insurance,
and maintenance expense on the building. Your advice to Tucson
O0ffice should designate the item as ''Core Storage Shed Rental for
the Month of " and should show that it is chargeable
to the Southwestern Exploration Department. You should credit
this rent to a/c 9300 - Other Income and Expense.

ORIGINAL SIGNED BY
K. A von den Steinen

K. A. von den Steinen , ;
Chief Accountant ‘

KvdS/ma

cc: HLGoodenough
RRichter
TASnedden
PALewis
JHCourtright =gy
WGKellogg
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QREFARE ANSWEM MHANDLEM

TS e New York, pecember 13, 1965
FILE s o T PEREREEE 24 8

ME. GaKe Means, Chief &@ﬁ&ﬁﬁ%ﬂﬁk

Mission Unib

n Decenber Sth, the Advisery Committes @?@gwg
Hew %ﬁ& Appropriation Ho. mﬁﬁ ﬁw the construction of &
gore storage ched at Missi -

I note frem the approp that the use of this
shed will be sharad by %ﬁﬁmﬁ&m mm wﬁ.ﬁx the Sputhwestern
Bzplovation Bepertwent. I sssume the labkter will recsive
somg charges from Mission Unit for the use of the shed,
1£ so, such charges should in no way indicate depreciation
espense on the advice to Southwsstern Explovation Depavt-
ment. Copy of thie letber to those concerned at Tucson
Offlee advises thet the chargzes be treated as Pield 0ffice
Expenges, not distributable to individual Mining Authori-
zabiong. .

T olﬁﬂ%

Y L % 16 <X Y
iﬁ“ﬁﬁ Richter | i “rfﬂ‘“’é“‘@i"‘w
317 e Y e B0 G . Gy A { B

Eub.Buedden

Red.Moen

JsB.Courtright

K.Von den Bteinen
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AMEE ICAN SNeLTING AND REFINING COMPANY
Tucs on Arizona

day 10, 1965

Mr., T. K, Snedden, Le . .::ai Yinsgar
United Stateg Mining i sar wen?
American Seeltiang anv ~»..n. ., Company

P. O. Box 5795
Tucson, Arizona BS70:

MESSTON UNTT
Mill t.xgansion

dear Sir?

Attacheu arc tharee .oples of Mr, Lewis' estimate, covering
tre cost of «dditrang! suiidings and ecuipment required to
increase the capacity eof the ~ission concentrator S0 per cent,

Added tn the pre:ant ore r«serve is the West Extension--
211 of which :¥ > our ;roperty and includes 26,918,400 tons of
nre ar ! 51,825,900 toss of waste, The acceleratod program uill
Rive 8.4 yanrl of lt‘o to the property,

The pit will rey o o omly 16 additional 60-ton trucks, at
a cost of $1,600,008 »»r the accelerated prograa,

The crushing plant #iii require, mainly, an additional seven.
foot short-head crushe' and screens, a 50 per cent increase to the. [
miil building and equipvant, an additional tailing thickener, a
50 rer cent increase to *he filter plant, an additional well aad
puep, booster pump, and another 18-inch main water line for a
cost of $6,135.500. The cost of comstruction of the prosont will
has beeon oscilateé»%e arrive st these figures.

A more detailed estimate, using preseat costs, weuld have to
be made to arrive at an ssact figure, “

h ' _Yours very truly,
R, B, Meen
“ yaulltr
RBM/ jah Ry o

Enc. N
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o~ AMERICAN SMELTING AND REFINING COMPANY JH. C.
ASARCO ’ EXPLORATION DEPARTMENT
0 = " APR 2 1965
. [20 BROADWAY, NEW YQRK, M.Y. I0005

KENYON RICHARD
CHYEF GEOLOGIST

Alr Mail

March 29, 1965

Mr. J. H, Courtright )
American Smelting & Refinlng Company
Box 5795 A

Tucson, Arizona -

" Core Storage-Missibn'Laborétory

Dear Sfr§ 

In referring to your 1ettervof March 25, elther or both of your proposals
for making more room in the Mission laboratory, seems alright to me.

Yours very truly,

CC-TASnedden Kenyon ARichard

NWeiss
RBMeen
PALewis «
WESaégart

v b‘-
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M&E&iﬂi&% ﬁﬁﬁﬁ.‘i’iiﬁ% Mﬁ REFINING CONPANY
- Tugcson : Arizons

Bre 8. 8 M@h&rﬂ, %5&? we%m

femme bean %mlﬂn@ and Rﬁﬁﬁ?ﬂg @mny
120 Brosdway , :
Rew York, #. Y. 10005 o

Boar Shry

§ m mn aﬁﬁwé t&mt there its Hui& QQ%& sm for semple
storage In the bulldling which werved ss the laborstory for cuplorse
thon wﬂih&g o the ﬁ!miw& B m Ewt@r feservstion srvess,

Some w&m@m SpECE CER i:m g@!m by slsgarding the sryshed
eove rejects and the pulps for deil) intercepts which fzll In the
mined aut portleon of the deposis, The m@rmwmﬁdmg sptit vore
partion of the ﬁwzm m@m be retelmed,

tore ﬁ;am Wié #len be ?mm& for use izy dlscarding all
crushed corg rejocts, providing thet dare wos tahen to seve tha
reject In cases whare therg I3 %nwﬂ’#ﬂ%% pulp rensining for
assays of sswg miv or ﬁiﬁ‘ﬂv ‘ ,

Eﬂa&w savise H‘ ymx agma m m rm* %m@h the sbove w&y@wh.
' ’s’mrﬁ va truly,.

Ongma! signed by
d. H. Courtright

b He COURTRIGHT T

-GS Jak
o TASnodden
- Hielss
fiENesn
- Phlawls ERE
ﬁ%ﬁmmﬂ - Fﬂ% W‘? )



1141 Palmerston Ave.,
S e West Vancouver, B.C.

s 8o
MAR 17 W65\ on 16,1965.

Mr J.H. Courtright,
Chief Geologist,

S.W. Exploration Dept.
ASARCO.

J
Dear Harold:

I'm trying to tie up the dissertation and am '
scheduled to present it in final form and defend it at -
- Stanford on April 20th, I hope you recieved the copy
I sent you, although I dont imag1ne you've had much
chance to look at it. ‘

I'm having some trouble chécking on some of
the references I cited, as the publications are'nt évail-
able up here. I quoted from articies by MacKenzie and
Mayo in Arizona Geol. Soc. Digest v.6,1963, and now cant
get another look at these papers. I wondered if I could
trouble you to get someone to photocopy these two articles
if you have the digest and the copying facilities there.
Otherwise, if you could send me a COpy of the digest or
tell me whggcontact to obta1n one, I would appreciate it
very much. .

Keith Whiting'gévé;us a resumé of the meeting
in Phoénix. I was interested to see‘élso, in some publication
that Mission noﬁ ﬁas a moly and a zine secfién}in the mill,

Hope all is going well with you.

Regards /Ag%;4/
M s,



#ey #, B Wﬁﬁa Stgay _' : 3
#ieslon Ualy -

smpriesn Seebiing and ﬁﬁﬂﬁi% &wﬁw
P B, Bom BB

buisnr S te, Aviaues 95620

boar Br. Lewis:

#e levtpr of sarch ﬁ%, ok, &r@mﬁmﬁ ﬁm mﬁs@wﬁ
an the drop In the stegls water level o ﬁ

supe by cousdderatiens. 1% wis o
aonaultent, sueh o L. €. Halpen
thon m" Tuston, b a&w%mf

; sndum of Harehs ﬁ mw?aﬁ ?ﬁ%fmﬁm s
inscands e m@%% mmﬁﬂas %ﬁﬂm auer Comtlogntsl sed conslets of
am@%@x remlndor that the wsa%v %w;ﬁ? s«sa Ws@m% o the Hisslen
e glesn fw&m %My. .

2T @é’ m aly River @MM? ; : ]
and wag %W?Wﬁ&% above 5917 %’M m&ﬂ w g 5@,@% i

o ME, mm sotes that s seloution of
b hle welt wos oy doubt faflusoed by Turmer's
aplnbon of the guestlonshle rettability of water suwply derfend
From i @mmﬁmﬁ sftes close w m m&m asm.

mﬁaﬁw, &6 st
wove, should be sarried out wh et furter defay. The raca :
m:egw in 8 forther study of the powstlal of the Hlusion mw m%&

fleled sre wantelmed In the eitoshed sopy of Hr. ﬁ@e@!@y*ﬁ
of &gﬂ% 3, 1%‘%@ S S

B Ewﬁ@w Wy, mtﬁ?*% w%g&a&‘i

ﬁwﬁi ww mam :

Original signed by
3. B, Cau:tmght ‘

Jﬁ g& £




AMERICAN SHELTING AMD REFIKING COMPARY
Tucson . Arizons
Havch 23, 1964

Hr. P. A. Lewis, Superintendent
Hission Unle o

Ammrican Seuiting end Refining Company
Sohusrite, Arfeona B562%

Sear Wr. Lewis:

Attoched ave Mr. whaley's comments o tﬁ@ dgrop lo stetic water
teval at Rission and Tuture woter supply sccompanied by o chart ane
sactlon through the four wells now pumping.

The éf@ﬁyiﬁ the stetie water Jevel in wells Ho, 6, 7, and & for
the pest fowr years renges from 34 feet to 43 feet, or 11% w 16% of
the water column (top of older conglomerste forming the base of the
golumn) . ' : '

While there appesrs to be on saple supply remalning for the 1)fe
af the mine, #r. whaley polats out thet §t i3 not practlee! to con-
sieer the remeining weter columns totally sveilable, and also calls
attention to the city of Yucson's eccelersted program of water devel-
opment In the Sants Cruz valley esst of the Mlzsfon wells. He sug-
gasts, asd 1 Concur, thet 2 study he wade with the objectives of
tnguring sn sdequate supply far the future.

This evelustion Is based on the assurpiion thet the older conn
glomerate is relatively Impermecble and not 2 sulteble squlfer,
Should this not be the case, thers would be an saple supply for sil
future oeeds., This possibly could be detérmingd by securing dlsmond
arill cores of the older conglomerste, However, before sueh drill-
ing is done, the advise of & -consultont should be obtained., The
Weter Dovelapment Corporstion of Tueson (L. €. Halpeeney and Gon
Grecne) has been comsulting for the city In adjatent sreas ond ls
regerdad by ws 2z the best cholge, L

" Yours very sruly,
Original signed by
J. H. Courtright
Jo H. COURTRIGHT <5y
JHES TR
Enclosures
ez:  RéRichard
nbten (3}
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AMERICAN SMELTING AND REFINING COMPANY ﬂMQR J 1954
Tucson Arizona
March 9, 196L

MEMORANDUM TO MR, J. H. COURTRIGHT

MISSION UNIT - WATER SUPPLY

Throughout the last four years water levels in the Mission Unit well
field have declined rather sharply, [f these declines are viewed as a
percentage of the original columns of water in the wells they become more
meaningful, and | believe warrant being brought to your attention. The
attached table summarizes the changes which have occurred, and the copy
of a pencil-sketch cross section illustrates them graphically,

| am aware of the fact that current ''static'' water level measurements
in one well reflect the influence of adjacent pumping wells and do not
represent full recovery. For our purposes however, these factors can be
treated as constants and ignored as long as the Mission Unit mill is in
production, Assuming status quo conditions the theoretical life of a
well can be calculated by simply projecting the apparent declines observed,

Realistically however, status quo conditions cannot be assumed. We
have recently put an additional supply well into production, and rates
of regional decline are accelerating as ever increasing withdrawals from
the aquifers occur throughout the valley., Both are auguries of even
greater declines in the future,

Also worthy of mention are the following thoughts: 1) It is not
mechanically practical to consider the remaining water columns totally
available, 2) At present the underlying conglomerate is not considered
to be an appreciable source of water, 3) Accelerated growth of the city
of Tucson and the attendant requirements for municipal supply are actu-
ating an enlargement of the city's present well field and threatening to
extend it southward, and, 4) While | do not know what the future plans
for mill production at the Mission Unit are, an additional increase in
tonnage could require an additional water supply.

In view of the rather rapid declines in water levels over this rela-
tively short period of time and the potential problems inherent in the
above thoughts, would we not be justified in initiating a request for a
study to assure an adequate, equitable water supply for the life of the
property?

N otocan 7. LJA/fy

NORMAN P, WHALEY

NPW/ jk
Attachments
cc: NPWhaley



MISS [ON ORIG INAL ORIGINAL COLUMN "'STATIC'" W,L, DECLINE COLUMN OF PERCENT OF PERCENT OF
WATER WELL STATIC W.L. (FT.) OF WATER IN ON 12-3-63 (FT.)  WATER IN WELL COLUMN COLUMN
NO, (FEB,-APR,, 1960) WELL (FT.) (FT.) ON 12-3-63 DEWATERED DEWATERED
(FT.) IN 4 YRS, IN 1 YR,
(DEC, '62~DEC, '63)
5 221.L 279 ' 266,82 L5 L 233 16 an
6 202.3 298 246,438 Lk, 2 254 15 3
7 178.4 322 212.93 34.5 287 11 2
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3. H.C.
@ 9 1985

MAR 3
AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona

March 3, 1965

TO: Jo H. COURTRIGHT
FROM: N. P, WHALEY
WATER SUPPLY INFORMATION

RELATIVE TO UPPER SANTA CRUZ
VALLEY AND MISSION UNIT

On March 9, 1964, | directed a memo to you which summarized the
changes which had occurred in the Mission Unit well field between
early 1960 and December, 1963. These changes involved declines in
static water levels (and consequently pumping 1ifts) which | con-
sidered auguries of a probable inadequate water supply in the not
too distant future,

In July of 1964, Short Brothers Drilling Company of Phoenix,
Arizona, completed a deep well just west of the Nogales Highway for
Anaconda, This well is approximately 20 miles south of Tucson in the
SEL, SWE, SWE, Sec. 25, T.175., R.13E. It will eventually serve as
a source of supply for Anaconda's new installation south of Twin
Buttes.

The well, described in the attached driller's report and well
log to the State Land Department, was located by Sam Turner and
Associates of Phoenix at Anaconda's open request for a water supply
which would be adequate for the life of their mine. To my knowledge
no restrictions of cost or source were placed on Mr., Turner, and his
selection of a seemingly somewhat remote site probably reflects an
awareness of the questionable reliability of a supply derived from
more convenient sités proximate to the mine area.

This is most likely one of the best producing water wells in
the state south of the Salt River Valley. It was test pumped at
over 4000 gpm with negligible drawdown,..an interesting phenomenon
since the casing above 601 ft. was not perforated.

Developments such as this well which, with superficial evalua-
tion, might seem extravagant are indications of the ever growing
awareness of a pending water problem in the Santa Cruz Vvalley.

This memo might be regarded as a postscript to the feelings
expressed in my memo of March 9, 1964, emphasizing what could some-
day be a critical problem for the Mission Unit.

N P b haley

N. P. WHALEY

NPW/ jak
Attachments
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10,
11,
12,

13.

14,
15'

16,

17,

18,

Sunin LAND DEPARTMENS
- GROUND WﬁTEiﬁgi?TSION .
'ATE OF I7Z0NA
o/ STATE N

REPORT OF WELL DRILLER

OWNER Anaconda (D-17-13) 25 ccd

Name

Address

Lessee or Operator The Anaconda Company

Name

P, 0, Box 3039, Tucson, Arizona

Address

DRILLER Short Bros, Drilling Co.

Name

428 Security Bldg.,. Phoenix, Arizona 85004

Address

. Location of Well: Twp. 17S Rge. 13E Sec. 25 SE 1/4 _SW 1/4 _SW 1/4

(10-acre subdivision

Intention to Drill File No. D(17-13)25 ccd Permit No,

DESCRIPTION OF WELL

Total depth of hole 2,786 rt,

Type of casing Seamless

Diameter and length of casing _20 _ in, from __O' _to _1213!

16 in., from _1206' 1o _2042' , 9 5/8 in, from _1976' 1o _ 256!
Method of sealing at reduction points Bell Reducers
Perforated from _601' +to _2516' , from to , from 1o
Size of cuts __3/16" X 3" Number of cuts per foot 12

If screen was installed: Length ft, Diam, in,

Method of construction Rotary - gravel-packed?

Drilled, dug, driven, bored, jetted, etc.

Date completed July 12, 1964

Depth to water 140 ft, (If flowing well, so state.)

Describe point from which depth measuremenls were made and give sca-level elevation

Rotary table measurement of 5' above
if available ground level elevation of 2,789!

If flowing well, state method of flow regulation

REMARKS ;

DO NOT WRITE IN THIS SPACE




R

"t

@ sionr sros, priie 0. @)

WELL LOG

THE ANACONDA COMPANY

CONTINENTAL NO, 1

PIMA COUNTY, ARTIZONA

Clay, sand and gravel » ‘ Ot
Sand

Sand and gravel

Sand

Conglomerate

Sand and clay
Conglomerate
Conglomerate and clay
Sand and clay
Conglomerate

Sand and clay
Conglomerate and clay
Sand and clay

Sand and gravel
Conglomerate

- Sand and gravel

Sand and clay
Sand, hard

\\\\h"“““"-—~“*_W____;,,__~«*~4”””///f/ﬁ

350"
480"
500
615"
730
750"
790"
800"
820"
860"
870"
1,110"
1,210!
1,270"
1,300
1,520"
2,780"
2,786
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AMERICAN SMELTING AND REFINING COMPANY MAY 1 1964

Tucson Arizona
April 30, 1964

MEMORANDUM TO MR, J. H, COURTRIGHT

MISSION UNIT - WATER SUPPLY

Subsequent to my memorandum of March 9, 1964, on the same subject,
we discussed certain steps as perhaps logical developments in any further
study of the potential of the Mission Unit well field,

These steps are outlined below for your reference should the need
arise,

Study should include:

a} Review of changes which have occurred since pumping was initiated.

b) Evaluation and association of these changes within the framework
of the regional setting.

If a problem or potential problem is found to exist...

c} A study of alternative measures should be made,..incorporating
estimated future requirements relative to the regional framework.

d} Recommendations made to assure supply...re feasibility of deep-
ening present wells, additional wells similar to, or deeper than,
existing wells, but within our present ground, or acquisition of
new land or-sources.

N osasas 7 wueV
NORMAN P, WHALEY
NPW/jk
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‘ IéﬁN SMELTING AND REFINING COMPANY MAR 1
. . Arizona
.W.E. S,
k4 ,
R 11 1985

Mr, T. A, Snedden, General Managor

United States Mining Department

Anerican Smelting end Refining Company

813 Valley National Bullding ‘
- Tucson, Arizona 85701

. MISSION UNIT <<
_ ‘ Mining Schodule 1965-1969
,, . Dear Sirs |

Bnclosed sre two coples of tho Mission mining schedule
f£or the Yoars 1965 through 1889--a period of [ive yoarge~
with maps and Mr. Lewis® cover letter.

This schedule is based on 358 shovel shifts per yesar,
producing 88,200 tons of oro and waste per day on & seven-day ‘
week, This schedule requires en additional seven trucks in July .
to cover extsnded heul distence when the pit will be deepened
two more benches. Other pit equipment that will be rsquired
to maintain the pit consists of four rubber-tired dozers {one
to be purchased sach quarter to replace the present equipment
that had accumulated an sverage of 18,400 hours oach as of
January 1, 1965) and one D-8 Catepillar dozer (teo be purchased
the second quarter to zoplace one that hed accumulated 22,700
hours as of January 1, 186S5),

T

/

S 5795, feo

The mining schedule for the Year 1965 shows 5,753,800 tons

of plus 0.40 ore available, and an additlonal tonnage of minus
0.40 material will be added to heold the capacity of the mill at

_—> 6,800,000 tons., Thesse tonnages areo vegulated by the amount of
hprd ore eancountered with a low milling rate.

€ ¥ p\;c‘c[

t

Refexring to last year's report, you will note the ore
faces for 10658 decroased from 3390 feot to 1820 fent at the
beginning of this year. This decrease is due to a chenge in the
location of the ramps and allowing more working width en the

~ benches (150 feot).

R

| J.Pi.(:j» ,mtyi
0 965
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The following tabulation shews the amount of face to be
developed each year: '

Feat of Oré Face No. of Benches

Boginning of
1965 1820 6
1966 3170 9
1967 3670 7
1868 4840 9
1969 | 4010 7

A veview of last year's schedule for the Year 1964 predicted
production of 6,800,000 tons at 0.75 per cent Cu, The actual

production of 7,570, tons at 0.77 per cent Cu is a net gain in
units preducedfi‘Tﬁﬁ'Eih reserve of January 1, 1965 shows a net

gain of 2,000,000 tons of 0.51 per cent Cu, of which 1,700,000 s
tons arg duo to mining orve outside of the delincated ore block, <So whet”
Thevefore, it is my conclusion that, although it is mecessary to

rvead just the feet of orxe face for sach year just prier to .
production, this does not conclude that less ore than predicted

is avallable. - : :

Yours very truly,

Re Ba Ma@n »
, Managor | R
ccy PAlewis , c




S1ATE LAND DEPARTMENT '

o onf? “ u::‘un ) STATE OF ARIZONA .
e e R STATE OFFICE BUILDING J.H.C.
7, :
PHOENIX A.!ONA -OGT_ 22 1963
- Osteber 3, 1963

‘merican Smelting & lt.filiu co ‘
813 Valiey Satiomal Bldg., ' co ‘ '
Teesop, Arizoma 89701 ' , - Permit No, YW & 719 - )

Denr Len seholder;

The State L.and Department has !nued a Pronpectlng Permlt on the follow
ing land:

PP-777 = W2; Uznduuuu,m 16-8, Range 13-8,
PP-'?'M-M.)&L; szw;su.fuouuz Tmhip 17-8, Range 13-X.

You have surface rights on this land under Lease No. G=2836 and it
is the policy of the State Land Department to notify ail surface lease-
holders that this office has issued a prospecting permit, The permittee
has the right to enter upon the land and explore for a valuable mineral
~deposit as required by the State Land Department in order that the per-
mittee may apply for a mineral lease, The name and address of the per-
mittee is as follows:

J. Harry Fleldman, ml
277¢ $4lverbell R4.
Tucson, Arisoma

e o M e U A b s bk s tanTe e ok e e ey
B . . ER . . 3 [N i . Pl LI Y . oo Lo Al

The terms of your lease written in accordance with the laws of the State
of Arizona, provide that the State LLand Department may issue a lease of &
mineral claim located within the area covered by your lease, At such
time the mineral lessee would acquire certain additional rights, including
a limited surface use, It is hoped that any problems that may arise as a
result of such multiple use can be worked out equitably by the lessees
involved, The Department stands ready to be of assistance, where neces-
sary in resolving any questions,

STATE LAND DEPARTMENT
8-8-61
2

- /
%"”f““ Fr WL Prann) - Jl/etu,\,l/h_#
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Wr. A, C. Hall, A
&mwiiﬂﬂﬁ Bmed

il
P
L

T

Deny ﬁxa &ﬁii

% : 4

Thik will mﬁkﬁﬁwiaég@ Z&u” i%ﬁﬁ%ﬁ of Septeanber 13,
1863, with ﬁmﬁl@ﬁ%ﬁ aotice €rom Btate Land %@pﬁrmwamh
rhat a proapecting permit has been fssued to. Peter M, Mosiex

on essentially ail of Section g; Tﬁ%m%ﬁﬁy 17 South, Bange 13
East,

The mﬁmxmﬁgmﬁﬁﬁfm@ i iﬁﬁ? wag with r@&§¢at to an
application for winerdl lesse wmade by Interpgtional Copper
ﬁ@v&ﬁmymuﬁt Corporation which fuvolved the qudition of whe-
they é‘ﬁigﬁﬁﬁ@@@f§¥_§~§ﬁi%@%im minersl deposic had been made

to support the mining lecation wpon which the legse applica~
1 tion was based, SiHbE thaE %E%@ the legisleture snacted the
s @*ﬁiut@g governing progpecty its, These statutes do
ot require s discoVery sle wineral deposit as a
%hnju for the permit, asd’| geting permits are Intended
for a situation such #8 ig presented by Section 3, fmwm@hzy
17 South, Eﬁag% 13 Bagt, -

¢ T

: ﬁmd@r the olreu ﬁ,ﬁaa# i do not %a%imv@ that it
would be in crder o r@giﬁ r & protest with the State Land
Degartment . :

 Yours very truly,

i P I

* . Ly ) ya Foow o

E . *'%JPT** zg:%”}‘%«mywﬁrwv W w‘;ﬁ?@{@g i
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SM& LAND DEPARTMENT g
* : ' s‘z‘mi%ﬂ&%éﬁﬁﬁ;mﬁ ) &%FATE DF &ﬁfﬁfﬁﬂﬁ
o PHONE 2714871 : STATE OFBICE BUILDING

BHIOEMIX 7, »,MIZQNA

*

 Septenbar 10, 1963 _

, (o
imerican @wmmg | | | -
813 Valley Buti s .
‘ s UL Péreit o, TEO

I}ear L@a geholdes

e

The State Land Depar%me 1’4‘ hw lEBUQﬂ a Prwpmting F’ermit on the follow-
ing land: o 17-58 f’ﬁ»w I=
lote 1 4o 43 53%@25 52 of %ﬁﬁm ‘? ?ﬁ%ﬁmiﬁ i‘%w-ﬁ

You have surface rights on this land under Lease No, fﬁ«&@% o a0t it
is the policy of the State Land Department to notify all wrfaﬁ*e lease—
holders that this offfce has i{ssued a prospecting permit, The permittee

has the right to enter upon the lsnd and explore for & valunble mineral
deposit as requlred by the State Land mpwtmem in ovder that the per-

mittee may apply for a minersl kmw. ‘E‘h@ mm@ and addr@w of m@ per-
mittee in as follows: C

-

The terms of your lease wrumn L) m:ca dance with the laws of the State
of Arizons, provide that the State Land Department may lssue a lease of a g
mineral clalm located within the area covered by your lease, At such '
time the mineral lessee would acqutre certain additional rights, including :
a HUmited surface use, It is hoped that any problems that may arfse asa |
result of such multipm usé can be worked out equitably by the lesseces _
involved, The Department stands ready to be of Msismnw, where neces-

sary in resolving any x:;uwﬁamc :

7 STATE LAND DEPARTMENT




AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona
November 7, 1962

Mr. S. L. Tainter
Mission Unlt

. MISSION COMPOSITE
. DRILL LOES

Dear'sién:

In accordance with our teleph@ne cunversatlcn, you will
find enclased the. fallowing.»

(l) one book of ariglnal Mission composite logs,
hole nos. from 16 to 230, but not complete,

{2) falder of partially completed logs representing
those logs missing in No. 1 above,

(3) sat of MisSiohvcompostte log work sheets.

h) plus or minus 200° Ieg forms with orange
- carbon paper.

(5) Pima Mining Co. drill logs.

We have a éet of prigts corresponding to No. 1 above, and would
like to receive prints of any logs you complete to add to this set.

Yours very truly,

J. H. COURTRIGHT

JHC kw

Encls,. ‘

ces TASnedden
KERIchard
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Fectors besring on Wisslon production forecasts ere discussed In
the following, In Swwmary, the deficly In copper production to date rests
principally on on ervonecus projectlion of ons high grade drill hole lntere
cept. This projection Is conflned o two bendhes, the 2930, and the 2898,
and thus the outtoms on these beo benches should heve e direct bearing
an produstion forecests Yor minlng on lower benches. Within the present
open pit sres 1 i considered probuble thats {1) The 2830 snd 2810 levels
will show 2 relatively small deficic In copper (s tompered to the 2930,
(2) 2770 == gain, and (3} 2730 w guin.

 Hission preduction records te Nerch Vst, 1952 show W% less copper
than estimated in the ore reserve celauletion of 1959, 45 follows:

61 g6 ‘
o <75 1,850.7 LiZ 0 e 28
$§%§ﬂ§ n?? - 35 )
e h ol + 02

6,035.7 -52 - U

hs way be seen, fmiﬁﬁ on the 2%43 hovel account for P ém&g@s? s;w&
of the WL overell differenco. Tue to the smell tomnsge mined so fer on
the 1050, results on this lavel are of Mtele sigulficence.

Whlle the distribution of copper encéuntersd i minlng so far hes
& wuck grester degres of irvogelarity then snticipated, the total shortegs
of coppar rests largely on ons <riil hole Intercept, ond Is dus primcipelly
to aisinterpretation of structure Involving this high-grade Intercept In
twle 136. Rother then @ high-grade bed overlylng the Mo, | throet, the
intercept proved W be port of & narrow, dlscontinusus vein In the 2930
Sench. This “bed* wes projeated down dip onte the 2890 bensh, but only
part of the high-grode srep thus caloulated hes besn mined to date on this
benchy hawever, geologic ond blast hols data Indicate thet sonditions on
the 2030 will be slaller 1o those on the 2930, so ultimately the deficlt
o0 this Jench will be grester then the exlstlng §5%. The Influence of the
highegrade In hole 136 wes coufined to thess twe bonches and thus hes no

Searing on what mey b3 Gpected in suctseding Gehwhes bolow. However,

5 of hilghegfade are shown i hi ore estloste on the

bolow, The twnnugs end grade of these, snd the two
bonches above are as follows: '




[Zaifove & F
£.7 e lre E

@ %L -

e
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olong the cest valn 2005} 50 ﬁmx the net loss on the lovel emo

maling % %m mined, and aﬁﬁ m&aﬁ

e

- " :
238 3 R X
2850 iz S B
2810 §§ . - 550
AT g2 - B0
#0 28 | 6.8

ﬁ%gﬁw@gmﬁ@ %amm an the ﬁ%ﬁ@ mmm i&%@wﬁ smaunted to 23,3

tons at 7.03% copper 8,700 grade~tons, Yhis Is roughly twe %5%%@

she deflolt on %ﬁ@ ﬁ%@@ m& oF ﬁ!&ﬁ%ﬁﬁ grade-gons {tons ot 3.% ompper).
Judoing @r@m the blagt hole sssey map, less then one-tenth of the exe
pested cupper was vecoversd from thls high-grede aves, Pare of the loss
hors wes rocoversd elsewhers forohably aych e;? it from M«g&i&gf@% m@

E B E ;‘,’ é‘j:,'.r 2

& m&w&&atgm mr% of m caloulated MM&&@ area on the 2830
8, & uch groater deficit can bo

RSPy

As exposed in %ﬁ%m fé@%ﬁ %@w&% untderground workings, 8 veln-liks zons
of plus 3.0% copper Yorsed the cesters lde of the ore sune. T crosse
cuts showsd on sverage widih of 25 fest. Continuliy In depth was Indlca-
ted by Em%?m«é hiole Ust, os well as by 8, o hole dritled in the pit
racently, Howswer, woeord mﬁmmy ?’aﬁ%@;ﬁ te seteriollize, an only o feu,
ﬁwwﬁw%& hlghegrade pods wore encountered on the 2930 ond 2800 benches,
fining o far on the 2050 has 5%3%&% P :&5?&?5&? grratiec distribution of
high-grode, but sose 700 Lintar fost of the sast veln wons reselng o be
wined, On the 2830 and the three suscosding benches, this zone ¢on be
apoeted O average seaething on the ordar of 23 feot in width over a

% T 500 foet, This wwwnts o sbout 40,000 wns per bench
2.0% ore iﬁ%,ﬁ% ga’&%&w%ﬁsﬁ} which wes not lachuded in the
wre @mimm, ,

The Mm@amg; §$s§. of %ﬁggﬁ“[&‘%ﬁi«‘& wre (tshen From the ore %ﬂm@%&}

shows omounts ronglng fron 056,000 grade-tons on the 2850 w 150,000
grode~tong on the 2730. This ors reprosents projections of highegrads
Intercepts in wle 130, The uwnderground workings on the 2810 ‘ém% folled
b «m&ww the projected ﬁﬁg;ﬁwgrm, but drelll hole 88 stapped In

+5% Cu on the 2850 sbove, U-6 cut 195 FL. of 3.0% Su on the Em mamﬁ

and Peoll ws 2 south of ME cut 40 FL. of 10.%, also on the 2770, Thess
resoits, plus those of n-l0, m%iwm substantlial continuliy of h?gﬁﬂgi‘@éﬁ
soppor ninsrolizetion fn the form of a0 laciined bed, or tobulor body
which osurs bolow, rether thon on the 2818 level as calculotad in the

ore ostimate. Thus, & defialt Is ta b W{mﬁ on the 20810, but pro=
duction from the esst wals aony ﬁm%& smensate In part for the shortoge.

&%ﬁa&ﬁ%&%@ thit eutslds of the Mgﬁwgmﬁa sones produsiion continuss
w0 squal, or sweed the ore ostimete cs it has In the pust, futurs @r@«u
duction in the cest end down throuch m %?Eﬁ bench should be something
within ngﬁ af ﬁw %iiw%mgs ‘
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The 2750 beneh will be essentially ecoplete in the asst snd of
ﬁ;@s gg% at the end of the 4th yeor of winlng, sccording o Hr. Schubel®s
pie levout., o ‘

When space for a ¢rlll rla becoses ovslleble fa the pit, ot Jesst
Uhros move bsles should b2 put down In the vielalty of hole 138, The
posi thons of thess, plus beo additional holes near hole 125, ore shiws
on the sttachud plan mep. : ,

o Original signed by
4. H. Courtright -

Attach.
- Hefts |
se: Khlchard
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Bannar‘w ﬁsarc@
doint Brilling

R have revieweﬁ the resu%tﬁ af recent dril% ha%es €=l through ¢-b, in

accordance with- instructnanﬁ from Kenyon Richard prior to his depariure
for &authr&marﬁca. _ ,

The attashad map shews ahe !@catimn @f these four daam@ﬂﬂ ﬁrisﬁ holes,
and a rather generalized picture of ore distribution. Bob Gale and Ray
$tauffer ﬂ? Mission togged the holes.

 Holes sz ané G-k 6emmn$trafﬁ &hat the area of weak mineralization in the

east end of Banner's Eisenhower group extends a1l along the west flank of
the #ission "northeast™ ore zone {soe sketch). Frem the standpoint of

- future pit plans this shows thet the “northeast” ore zone will stand or

fall Jargely on 1ts own merits, for its probable pit limits will strip
waste to the west of the high angle fault shown on the sttached sketch.

Wr. Richard hes, t believe, polnted out that this area consists of inclined
b adies of moderately high-grade ore separeted by weste, and that some
interspaced draii%ng will be necessary before a firm ore calculation can

be made, : o .

A deep h&gh~§rade ore lens in cnz begfns at 650 feet, besng kG feet which
averages 5.28% Cu. Under special conditions (For example, If the "northe-
cast” ore body {¢ mined and strips considerable waste above this deep iens)
this might become available to pit operations, but is tikely not open pit
“ore™ by ltself. And of course the assays represanteﬂ by this single
pene&ration may nat be representative. ‘

Hole 5»3 wag & blank. £mup§eﬁ wl th weak minaualizatnon in Banner DOW 82,
it adds to the s@utherly extent. uf the weah1y mineral ized area discussed
above, e -

Hole =3 was an e&ceptimna%%v g@mé ha%e which pen@trated 345 feet of sul-
phide ore which averaged 1,21% Cu, Velues begin near bedrock, The bottom
35 feet average b.76% Gu, and contain 10 feet of 10% Cu. From the stand-

point of pit expansion into the central portion of Bamnner claims this hole
may be significant. Ho other holes are sufficiently close to demonstrate
the size of this well mineralized area, although its possible meximun dimene
sions may be seen from the attachment. Additional driliing in this ares

el a@mp%ete the gr%d pattarﬂ is s%early’warranted



ﬁemﬁ? F@r T, An ﬁn&ﬁdﬁﬂ . ' : 57: = i o Juay ?0 }%Ea
Banner = Assrco Joint Prilling : o

Underground exploration by Banner may be encouraged by the deep layer of
high-grade in {»3. ¢€-2 also penctrited o deep layer of possible under-
ground ore (40 feet of L.28% Cu, 10 feet of which Is 10% Cu) below the
weakly mineralized argiilite. Banner geologists may infer that the deep
layers in these holes are continuous, and 5o may be encouraged t do ad-
ditional drilling on thet basis. This deep high=grade lies along » tactite=~
marble contact, and the two drill penetratipns show remarkably similar
thicknesses and grades. Mevertheleds, | am reluctant to suggest direct
continuity of values over this distance (1000 ft.}, because our experience
at Hisslon demonstrates the erratic habit of ore distribution,

. IRIGINAL SIGHED BY

|  JOHN E. HINNISON
JOHN £, KINNISON

JER/2 |
- ¢c3  KERichard

JHCourtright =gy
JER innlson



DATED..July. 7.4 (26.L...
BY o). £ HNina/SeH. ...

ASARIECE
INDIAN LEASE
i \ )
183' 0242 o248 %%
& 246 105
.‘\ o) ©)
129 %
o 3 S22 262
B\ o) 0266
e WeakEEmiiineiralizia tilon——===|
1 3155
o T o=l 0264 = @C—4
. 2 \ No ore
\ ®V < |
\ =\ i
\\\ 7 \ Vi /
&> /
AERS \ ot f
A o® : 252 O ! 40 @ [428% C
N\ 249\ O S0 ! t 650
LD 5 o\ > T&\p at 650
O 7 > & / 168 90 203
@O\S\ ®\ s Qfo AOC@(\ ’ QIeT=c 2 ©) Ok ‘RoSC L
vo W 1 % \VV \‘Oq- ! Z [ it\
156 \O, @ 178k & 1@ ’ 2 4
o A < (@) > s Q O\\ q a zf;‘ "g‘\
\ o 709 |8 e
o e i £
\ /o Y\CO‘O %"‘ ‘i\
/i &0 ) 0 . !
) O / O |'ros 2 173 &
P //VQ /Q / SHE 14 3 -
/ - q !
// strong 2
i mineraliziagtiicn ¢ SRR
\ —ic=3 Y @C"
\\ ?_44 ,fl.ZI % Cu & No ore \,o\.
2 op of ore at 230 ’y m.\ﬂe ol19 4950N
\\ / 054
03! . @ /
N /
& /
N S F
-20 Onz 067 OTO O'rz

1= 300"

MISSION - BANNER
HOLES c-I,c-2,C-3,C-4



° o

AMERICAN SMEITING AND REFINING COMBANY
Tueson ' ﬁ'-**:.zcna
Hovenbey 9, 1060

MEORANOUM FOR T. A. SHEDDEN

MISSION FIT
Gaeolagi.eal Mappwg

It is snbicipabed that, d.ue to the errvebie dis%ﬁ.bm:imn of eo:gper,
oraefwasie sorting wiil be a mejor wmining problenm in the Mizsion Pi o in
fach, it will be move criticel then in auy mhez‘ of i.h,e lsrger cag@er p*a ts
in the Southwest.

Tt is expected that in some instances we/waste contacks will be
shoxp and clesrly apparcnt to shovel operators and otheys. However, in wEny
cages coptacks will be gyadetionel and chscure. 1o these cirounstances all
information of possible benefit o the gorting @:meedu:ee showld be made
avellable in simplif‘md form to the operators @:c'ior $0o digeging a baneh.

“There ax'e four sources of information: {1) blast hole asgays;
(2) geological mep of the hench face iuself, (3) projection of data from
previously mopped bench faces, and (L) comperison of the foregoing infoyme
ation with those ove veserve level meps alxeady prepoved which show structe-
ure and a:sre/msﬁe da.ﬁari‘buhmn as predicted i’m exploration 63':1.3.1 holes.

It is suggested that all of this inforweilcn should be gpihexed and
enalyzed by the geologists and put in simplified form on an individual, 20~
~ or 50-gcale{?) map on & lether-size sheet chowing each bench blast erea
before it 18 blasted. This can be teymed &n ovg/waste prediction mep apd will
show blest hole locations and thelr aszays alﬁng with éve/weste conbtacis as
wapped or the bench face and es projected into the beuch face. Tt will eaxwy
only those notes and symbols which would have o Mv'em, bearing on the prew
dicted chape of ‘the ore lenses, and which, presumably, would be of use to.
the operators in Sorting and blending.

The preperabion of these c:z'e/tmsm rrediction waps will be the prin-
eipal objective of geolagical mepping in the pit, They will be prepoyed
and handed o operatitg persomnel as quickly as possible -- probably in penell
0 save time. This brings us to the mechonical p'*ehlems of getiing the bench

foce geologically wRppeds

The pit surveyors vwill, as I wndersband 1%, tie in each blast hgle
end the toe and crest line of each bench. However, often this m:tggh‘t nob be
dome wibil Just befove the beneh is blasted, leaving no Hime for the geolo-
gists to do thelr wepping using the surveygrs' contwol poluts. The geolos
glsts, then, must survey their own control aleng the ‘i:ae and crest. Vhene
- ever mssible, theyy \;roula do 'i,hia as soon azs ) 'bemh elemed up. Prefere-
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A possible albernative method o plane tahle surveying would be to
streteh a tope beltween the two end blast holes. TFrom this conbtrol the blash
hole peositions, the bench toe and crest, and the geological feabures could
be skebehed. The resviting orve/veste prediction wap would heve all comtache
and data refervenced o blast holes and thus wovld be useful even though the
geometyry would not be precise. The geologisis later covld adjust their
togic field notes to the it surveyors' contrel poinis.

The filret ore-grede meioriel euncowntered in mining probably will be
wixed chaleocite end chaleopyrite cut by zones of various oxidized copper
winerals. Much of this can be sent to veste, bub some of 1t way have come
merclal possibilibics and way have to be dealt with wetellurgieally. This
supergene zone 1S thin end vepresents only o smell part of the ove bedy,
but for a time 1% probably will cause parblonlazly difficult serbting and blend-
ing problems. The explowation drill holes indicate that both the copper win-
eralogy end strucbure of this supsrgene zone ave cvvatic, bub the holes axe
too far opart to provide eny detalls on these irregulerities. Xaowledse of
this supergens zone cen best be obieined by wmepping es scop as bedrock iz
exposed ln the pib. :

Tor the fivet wontbs of mining in bedvock, mccovding to Mr. Meen and
Mr. Sense, bench blasts will be emell and there will be little if any time
{or woom) for the geologisis to suzvey and wep between the episudes of dig-
ging and blagting. Durlng this early phese the geologisis will atiempt to
survey and wap on & calch-ss~catch-con basis vhatever lwporitent feabures they
cax get t0 withowbt recoryding wmuch detell, and witheulb much regaxd for accuracy.
No doubl meny shorbt beuch faces will be missed entizvely. TU iz hoped that
this condition will have lsproved after a fov wmonths of ore produckion. In
eny event every effort will be mmde to systematize the geological surveying
and mapping procedures and the zesulting outpub of orefveste prediction weps
as early as pussible,

The geologists' ficld sheets will contain all detall which wonld meem
pervinent to rveeowrd, snd they will be inked and coloved ag a peormenent reeord
of geclegical deteil. Tastend of projecting all structure o & plane at the
buried toe of the bench, as is done on Silver Bell Field sheebs, 1t is planmed
thet on the Mlssion field sheets the date will e recoxded as on o topographic
wep, with the bench toe and cyrest lines providing geouwebrie contyol.

The inportant gedlogle feabures mepped on bench Paces will be plobtéed
on & tracing base "progress” mep for each level. These trecings will be
similay 50 the Silver Bell level waps, with the excepbicon that geology will
be showm ot mid-bonch eleveticn in ovder Yo peywit direct compsrison with
the level meps of the ore reserve estimabe. T% is expechted thabt proper snsle
ysig of structuves and ove distvibubticn evenbunlly will rvequire sets of "pyo-
gress" sechions corresponding do the level mmps; but this will aot be vnder
taken at the beglnning.

Although the fivst concern of pit m@pﬁzg will be primery stmuctuves
ard ore dlstribubidn, post-mineral faulis and 21ips slso will e mepped whersver
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practicables After being recorded on the level maps, these sirvetures will

. be studied with the idea of trxying to predict localions vhere pit walls wmight
be subject to slumping such as bas oceurred iu the present south wall of the
Pims pit. - With the lather a5 an example, thexe iz eauge for concern in the
Mission pih because the sape bribble rock type exisis theve.

Slumpling of pit walls uwgually is caused by speclal combinations
between attitudes of powt-mineral faulis {or sysbows of tiny pavellel slips)
avd ebtitudes of pib walls, sueh that diggivg tends %o undereut and produce
a free or weakeped block. After slumping bas occurred, the planss of weske
ness are easy Lo mee. However, in the wndisburbed 'mclz the resl sigm ficance
of any one feult er slip in terms of polential weskness ofien it nob appavent.
Cheervations duving bench wmepping ave Limlted in vime snd the recovdation
of an shundance of Smell slips is of uncertsin practicality, The point of
81l this 15 toay evexy effav‘h Wil be wede %o sceumiisate date on this prdhe
lem of potentisl slumping, end T believe this inforambion eventually will
pernlt recognition of certain dangerous shwmp conditions in edvance. How-

- ever, this should not be construed as meaning 'bhau it will be possible o
- collect enough inforemiblon for predicting a;i.l 'ﬂcﬁﬁnuﬁ.&l slump anes,, :

KENYCN RICHARD
¥R/ds



By JOHN RIDDICK
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. Eiaﬁﬁa% :iz; e‘f-f@,ﬁzf% %@%&1 ymw zm& M ca% mnmuw ma@ :t’w mrgge-»
’ 5@%@ mmmgg mﬁ,emsg iﬁ %m H@lﬂﬁ%‘% m«mam mm. ;;sam af $he
R b+ ri S . ; .

,' %@‘ %mwﬁ@g %&m 1&3@@ Bren :a%sm on the mmm& g
and the §7 mﬁﬁmﬁ %5333@ £1% & 206°) of the smeller aves wére wede for us
by&mﬂm A veys, Ioc., 265 B. Rowland Avenue, Covinm, Californts,
in becoubdr, i%%« That companydid the figld ground contyol f:w The ayes

o 200-goale conbour uept. We hove the trociney sud can provide you with
- prints of thete waps 1€ they would ve of wee %o you. Hovever, they do not
insiude wuch of the w&m ayes 6F quberops in which you vould be ﬁn'hereﬁteé,ﬂ
m@ m?mm i&a of & ﬁ%&; a&iﬁa w% of date.

i mﬁ% aﬂy aﬁ’ e Ehawgm;gm {cemtact prints, seale
€3 : will be glad to give hmerican Sevinl %aw&ys pevadssion to
_— th@zt i‘:a:z* yote  IF you went Yo have conbowr meps mads for additional
aveas, the ground conbral will have to 'R:e m@m} m that which was sg-
tablished for our usps. Our mﬁsiﬁ& engines -department could give you
_*bhe %{;ﬁ.@ survey dabe f‘,ﬁm wmﬂﬂ neead %z' wszgg mmm md ezm%mi ﬁwmysa

FL&W aoceph n@' Hion : :
aress I 18 & fine plece i mﬁ in ﬁmy w@g&:ﬁ;. ma agzﬁnmn is mm
&l80 by Herold Cotrivight pnd Jokn Kinnlson: end you ¢inh sésume Yhet we have
been checking over your tewh and wap with 2 gool deal woys then casual infter-
got. You a&%ﬁhﬁ;ﬁ:ﬁh@é & new mfm pocord for carly publicstion, too, did you
z gl m mﬁl‘mw ﬂi&m&i@a& yhen you yeburn this f8ll.

Eﬂﬂ%’? Ha m g Lo

 Yours Vary trely,
. Oﬂgmal btgnua d,y
K.Rlcham
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| "Aﬁe&saacm SﬁELHNG Aw RENNW&G a:omew |

SRR ,' Jmne 10. 1959 ‘

_CMISSION BMIT .
| “Ghefi"ﬂi’cal "Aﬁal‘yses

Mr. Pope“s Seeter af Mav 1 request@d chemiaai ana?ysas of the
"NESSlQn era bﬁdy. iu-» v o .

' Heretefare we haﬂ prapared 28 aampnssta pulps repres@nting ali
deill hole ore intercepts within the open pit bre body. | selected six
of these pulps ag being reprasentative of the principie ore types, and
sent these to the El Paso Umplre Lab for &na!ys?sg Results are not yet

at hand; but | am leaving on vacatian, and am writing this memorandum in
'case y@u wash to tr&nsmit ghe analyses tm Heo ﬂape befora | return.

sugaificant data on th@ samPies is c@ntanaed an &he fenﬂcwnng

tables -
; e 3Fbotage of
“@@mp@sﬁte - ?nrttmm ;jﬁrn%! ha!e e e A
Sample. of - .oMeking up - BHlu R g
Humber - gre Badv - Sample Qﬁiiver 3@??3 . Ore Type
A1 . East . . 1023 " 1.85. Hornfels & Tactite
N CEast 1290 0 no0 - Hornfels and Tactﬂte
Ch gast, 188 .7 1386 quart@ite |
B © West - 888 ‘- .99 “Hornfels and Tactst@
g2 S Wesy - .89y . .82 . Argillite .
13 west 96 W3 Hixture of Harnfels,

- Tactite, Argillite,
}Porphyry and Gypsum

ﬁf any @f the anaiyticai rasu%tﬁ on the abave sampies appear to be
an@maiausg |13 suggest y@u check;wsth ﬁr, CGHrtright. ' .

: Sampie$ L @ and l 3 r@present ﬁaca!izad, smali tonnages @f ore' and
13 wili bec@mw avaa!abie @aly aft@r the &th year of mﬁning.

’ Tha azher éamp1es each represent a ﬁla@k @f several msiii@m tons of
ore. Any one block could have considerable internal varistion in chemical
composition, but we do not know the range of these variastions. If this
Information were to becowe needed; it could bg acquired by meking up and
~analyzing abaut 2@ new s@mp@sstes, each repraseﬁtiﬁg about %@' of drs&lh@!a

o ﬁ(ﬁ;ﬁvn‘ﬁfﬁjcﬁm@ -

O wms
’“Hi'cc- JHC@urt?%ght aﬁﬁﬁﬁ







April 27, 1999

M, Be Eo Rﬁ@&ﬁﬁ‘é* ﬁhﬁﬁ? Geal
Americen Smeliting and Refining
813 Valley National Duilding
Tueson, Arigons o

-

WIBBION DROJECT

Dear He. Richavds o

~ This refers Lo vour sumary of undergrouad developnms
Hlesion Project, doted Aperll 25, 1 asgree with vour gone
elons, However; I would like to emphesize even further that the
emount and type of work done fg too llmited to permit moee than o
gensrel geade ‘fson with ore veserve estimates. I had hoped
that 2 lavouy ey of new digmond deill peneiretions would he
completed In the eutrse of this wregrem. Although 2 number of such
penstrations ware wade, § believe that {to be really significant for
grade comparisen] the mueber of such penmolrations should have been
granter, Ralpes en delll heles ds pet pdd to grade information, but
sre agselel ia conflveing the geouracy of the individeal deill holes
and aleo in glvlay vidusl sogews to the columm penstieated by on
individuel deill hole, This Intter grovides s betier hnowledge of
mineral distribution, which ig fmportent, Your detslled geologle
gal mapping of the PElvse conteidules someihing of real valwe in
thie conpection, - : . .

st the
el eonslive

Conliraing drilling Information, the underavound work mahes §L
thoroughly evident that copper minerallvetion is disteibuted vesy
ﬁwgﬁg@aayiy‘&h@ﬁﬁghﬁnt the deposit. 1 belfeve this irregulesity
will be found to Dear s elose relation to structural deformation

and vhen general struotursl control s jearned more fully, o rensons
ably close grade contrel ir wmining mey be obbtulned by uge of detalled
geolonical mapping. This fe %@wgﬁgﬁﬁgﬁﬁf§§%aa££@n,w@ia& we gannot
fully antieipate in sdvance, but we should be alert to medifving the

type of geologlieal work to best Fit the problems of mining s 1L proe
greosag, C 4

Very truly yours,

L. W, HART?
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raﬁe-palygmns. cmnsidare& in&ivi&aally, i:he gm&e of each polygon is mt:re-
oréless erroneous; as the mimber of m}.argms increases, the overall accuracy
impraves. (2) Bach polygon is 4 regulér gpeometric figure, set up for conven-
ience of volume measm*emem, which only spproachey the true shape and posi-
%i¢n of the ore lens. For examplé, & polygon representing & 40' average
of 10.2%3) Cu in hole 130 was, for atructural reasons, dyawn around the hols
with an elongation to one side. tiderground hole U-11 penetrated this elons
gated efid of the polygon 4t & distensée of 125' from hole 130. It cut ko0'
of ore averaging 10.6W) Cu. This inteptept corresponds precisely to the one
in hole 130, but it is 20 lower in elevation end, consequently, is only
 partly veflected in the straight arithmetie comparison of drill hole snd
 polygon. (3) Due to the low-angle attitude of wost ore lenses in the Mission
‘deposit, horizontal workings tend to be situsted slong internal mineraliza
~ tion layers. The assays from thége workings ave, therefore, subject to
 being inrepresentstive in emtras‘h to vértmal drill holes which have a mowe
crasswﬁ*hing mlaﬁimship‘ .o }_

Wi‘bh:in the a.hwe umitatians the fﬁllow.ng eam}_)a.risans arye made,
Bﬁ:ﬁ*&s am Gwa&ea?alygans .

, A‘vg. mﬁ‘ Mfﬁs (weighﬁe&)?

.. C ®Lag o
Avg: of polygons {weigh'teé} PR ;.
Lﬁms e;f mak :m ml;yg@nﬁ T ¢9 wils
) Feemge ef sm'maé arm hales 369.9' |

reuné. z:mm 3.@& and Gmdeamlygens

‘ mﬁ%

: .zwg. @ﬁ‘ é&rill hoL ﬁ'(waightﬁ&} L 1466
Avg. of polyeone (weighted) f‘/ .88
“Pong ¢f Yook in polydons ol ﬂ_,-? il

| Tootage of uvadergrownd dzr:m. hmes R R
‘Fmta@e of aurfaﬁe élrs.ll hx:rles S 96669'

%a’amx:az»iam éf assazrs af geab ek smples from ‘the raises
with assays of bulk ssmples pub -{‘-hmugh the sampling plant
S.ndxea:hes that the greb muck sammples are consistently low
by 4. Hence, the gra.b muek aﬁsayé fm bhe drif*hs have
‘been u::gmﬁe& 1&% .

’rhe average :af the unﬂergmunﬁl rlrill }mle cove assays :is within %’a
of the averape of the 2% grade-polyions penetrated by the underground driil
holes. In 11 instahces the drill ¢ore vém higher then the polygon; in 13
instances, lower. Considering (a) the small number of polygons invelved,
{v) the very high grade of some of the polygéns, and (¢} the relatively
lov footage of penetraticns by rmﬂex*gmm& haies, the cﬁrrespondenee is
xmr,‘y‘ Gl@ﬁé. m fa;et, rb may 'be :E'emsui'ﬁaus. '

'I‘he averan*e ef arift aésays v hmrever, is 339!» 1ess than the average
of grade-polygans penetrated. This 8 a mﬁe &ivergence , and should pz‘ebably
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m z:mﬁﬁmaﬁ % the M@*&m mzzﬁa: ai? wmgﬁ&“ﬁ“ %y., In view of the iimle
ﬁw&:ﬁm mma@si in the forvegping snd other pavegvaphs, ag woll as the fact
: 5 g ﬁmgmﬁ&&mﬁzw@myw mmaﬁ%%mwmf& of eopper
ﬁn m Sﬁaa’&_ Loail xone, thire appests $o be 1o esune for contern in %gam
: yalidity ea? m mm a”; ; :

>

% ﬁ Wﬁ@l@a

- smeentia) w0 disa for m 5 ﬂ&ﬁ%@m tm&%& x-m;{g\lxﬁ\'
ﬁ%ﬁ‘ﬁ' %‘ﬁﬂ% fw :e,ﬁﬁw eﬁ* mam.m_ m Hond.

~ - ke j&?‘%& @i‘ %@%& but vere ma‘mr m ares
ﬁm average gmﬁa ﬁ:ﬁ’ the m&s& singys, however, iz much higher tham the
avads of obe 4n the ove boly, m. Ty eﬁtﬁ% oxe “haﬁ;sf mﬂ‘&m

m«,"?@ of ﬁz*m hole in ore, The yaiees, th
‘wm@ag;_ 3 Griil Wele fo ore. .

podng du ] 1 ‘ﬁ ﬁm&y :: By %mt% T @mﬁe ﬁamm-
e fm m&a %m of "the roise to anolher. This, topebher with
“«ﬁm Soets a@ hot Ghe sren of the pelse compered to the aves of the cove
is on the oyder of . -wo &, sl {B) that only 3.38 of the botal cove in
ore ig wepresentad, & wabes that the svérage wariation of the coves s
within an mga@ﬁa@iﬁ ﬁ*&ﬁg@; Eﬁﬁ'@m & ghatistion) elandpoint %mhimg em %!m
'm%&i* of 10900 Peek w* m@ﬁa‘fzﬁ wm,@ g m&ﬁ@a{l %ﬁ mﬁa al@ﬁ& corragponds

© & yngiaal Signed By
. B Bioherd -
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AMERTCAN SMETIFING AND REFINIRG COMPANY
Tueson _ Axizons,
April 2h, 1959

TILE MEMORARDUM

. MESSTON PROJEUT )
laboretory Processing of
- Dnderground Sawples

The semples obtoined from the underground vorkings in the Wission
Shaft were veduced to assgy pulp et the Company's Missicn sample laborge
tory. Several slightly different procedures end flow sheets were used in
the preperation of the semples, as reguired by size, purpose, and physicsl
state of the sempled. .

Muck grab and chornel samples were delivered o the lsborstory in
T0 1b. sowple sacks; weighed, placed in open pans ond dried in ovens for
8 to 2k nours ot 230°F. After drying the sample wae crughed to -1/2" in
the ¥ x 6 jaw cyusher (o screen analysis of 21 somples of this prodvet
showed 100% «1/2" and 779 -1/B") and reduced to two 1/14 porticns {ow
approxinetely 8 1bs.) in a Jones spiitter. The remsining 7/8 was dis-
carded. One of the 1/16 poriions wes placed in a quert Mason jer for storage.

- The yemeining 1/16 porbion was crushed 6 10 wesh in the 10" gyro-

tory crushey end split to epproximetely 500 grams by o Jones splitier, The
sample wes then ground to aboub -100 mesh in the pulverizer, well nived by
rolling on & plastic sheet and &plit once wmore by a Jones splitier. C(ne
250 gram pulp was sent {ov assay end the other stored st the lgboratory
for fubure reference. T ' '

The core and giudge semples frum the underground Arilling were proe
cessed in newrly the same memner. Yhe average mm of core weighed betwesn
2 and b 1bs. After belng logged it all wes crushed o -1/2" and s8plit onee.
One half was giored and the other was reduced 1o ~10 mesh in the gyratory
crugher and split to ebout 500 grams by & Jones splitser. The pulps were
then prepared by following the sawe procedures cubtlined for the grab and
channel sauples. ‘ ‘

: A sludge sample vas dried and the ceke brcken up by mortar and pestle.
The small (1 to 1-1/2 1b.) semple wos then mixed by rolling end split o
about 250 grams. The reject was giored while the sample was veduced fo 100
mesh in the pulverizer and sent for assey. ‘ :

The bulk samples obtained frow the sampling plant at The shaft site
were proeessed In o different wanner Trowm those discussed sbove. ‘The proe
cedures for bandling these. cemples vere suggested by ¥r. Cowrbtrisht {(nemo-
randum for T, A. Snedden Januazry 21, 1959) as a substitute for the more re-
Pined and lengthy procedurs recommended in Mr. Vinceni's lebtter of Jenuery
2, 1959. GSubscguent check ssmples of three bast lots proved that o 35 %0
50 1b. cwb from the 00600 1b. product of the subometic sampler would be
within the requived ascouracy. : : '
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The test lob samples were obtained by rumning the muck piles Ffrom
. three drift rounds through the bulk sampling plant. The OO to 600 1b.
semple cub out by the sutometic sampler wms then refuced by e Jones splite
texr at the shaft site. The folloying dlagram shows how the A-l, A-l Spe-
cial, B-1 apd B-l Special ssmples were split onb;

h00-600# Sanple
From Aubomatic Ssmpler

Jones Spliter {1st Split)

A

il -

Jones S@li'h‘%er {&nd Splis)

oy

g

1

Jones Splitter {3rd Split}

1
AL (50-754)

Fones Splitier (l%ﬁ% Split)

R

A&L'ﬂl Sg}ﬁeﬁ.ﬂl

i

Jopes Sﬁlit'lger (2nd Split)

o

@‘@énes Splitier (3rd Split)

B=1 (50-~T5#)

Jones Splitter (hth Spiit)
¥

it - e

Bl Special
(25-37.54) (25-37.5)
v Fo Reject
- Ghorage
et Shafs

Yhe A-1, A-l sreciaj., Bel ond B-l Speciel semples weve then sent
to the laboratory in 5-gallon wilk eans and processed for assaying.

The following table comperes asssys obtained from the test lok
ssmples and includes assayt of the grab samples from the dvift rowpds:
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Hasion - Senple Processing -3 - ' april 2h, 1959

. ASEAYS B
Test Lot Grab A«l, Zonmle Al Special Bl Samnle Bl Smc:ia.i.
Rumber — Souple (5015~ (25-37.5# {50-T5#) {25~37.5F)

Qi 0.0h 1.08 1.10 1.00 111
165D 6.78 5.35 5,52 531 5.3
193-D 2.19 2.97 2,96 2.8 2.93

The fowy samples vepresenting the verious spliits from the three
test lobks all were within very close coryrespondence, aad the A-1 special
soxple was considered to be sufficiently representetive for the purvoses
of the rajse bulk sempling program. Tae procedures used ab the lobomtory
for preparing the gbove and other senmples from the bulk sswpling ylent sye
deseribad below. : ‘ :

The A-1 Special and the B-l Speciel products from the bulk sempling
plant were delivered Lo the laboratory In S-~gallon milk cans. The Bal
Special sample was placed in shorage and the A-l Special somple was processed
Por esseying. :

The ssuple vas Piret welghed, drled 16-2% houvs ot 230%F, weighed

zadin, and scresned for 4 ond o 10 mesh. The 410 mesh was yeduced to -10
wesh in the gyratory crugher and recopbined with the other -10 mesh material.
The gample was them fhorvoughly wived on & rolling cloth and split dowm o
two 3 Ib. {aporowimetely} portions by e Jones splitber {splits four times).
One 3 1Ib. porblon was ploced in storage whilethe obher was reduced o -100
mesh in the pulverdizer. This 3 ib. -100 mesh ssuwple was then wixed, coned
sed raduced By o spatule to 150 grems. 'The 150 grem pulp was sent for
sasey, while the reject was placed in storoee. '

Az & check on The accuryacy of the bulk szupling plent ihse
sonple (RESP Repeat AL, from Reise 335012504, ioterval 17.7 to
o back throvgh the plant. The two runs assayed 3.96 and 3.97% Cu
check. :

To date & botal of T3 sauples heve been mun to check {a) the acouramey
of sample prepasation ond (b} the assaying of wedergrownd semples. These
check sapples comparsd duplicate pulps and new pulps from crushed reject
sommples with the eriginel pulp sssays. The check apgays were high in 28
casen with sn average difference of 0.035% Cu; low in 37 cases with en
average difference of 0.0604% Cu; and the zaie in B coses. The total average
difference in the 73 assoys ia 0.019% Cu. '

- The following is a tebulatlon of the check asseys, included here as
a matter of yecoxd: '



Missitn ~ Sample Processing R April gh, 1959
' Original Dypllcate Orig. Pulp Stored Reject Pulp
Sanple Ho. Pulp Ageay (ode Wo. Assay Code No. Assay
G0-D 1.58 G5 1.61 G-15 1.57
85D 1.09 G=6 . 1.05 16 1.1k
5"1) 008? g*’? 0085 G"‘l? 0086
83.p 0460 -8 G.61 .18 0.61
178-p G2 -9 0.43 G109 0.3
20D 2.17 @10 2,10 =20 2.17
5500 0.98 Bell 1.02 .21 1.00
18510 .02 G-12 0.87 G222 0.83
155.5¢ 0.62 C Gel3 0.58 G-23 0.63
165-D0 043 Gl 0.40 G2l 046
213-D 3.86 G-37 - 1.85 @-61 1630
2151 , L.h3 G-38 148 62 1.b7
217D 1.37 -39 1.39 G-563 1.19
219D 2.39 C GmR0 2.bs -6l 2,19
220D 3.21, Gebl 3.8k @65 3.07
223D b,19 G-hi2 kg @~66 3,79
208D 2,18 1e413 2,13 G=67 2,00
227D 1.3 Gl 1.18 G-68 1.16
229D 1.03 =45 1.02 b 1.07
230D 0.69 G=ls 0.67 G-T0 0.66
2250 0.56 Gnls7 0.55 -7l 0.58
226"% O ] 3-.‘8 ﬁ""hg 0 * "3"6 G“’TE 0 ® h}'!'
287-DC 0.5% G-h9 0.53 G-T3 0.9
228.00 0.73 =50 073 G=Th 0.70
220D 1.18 51 1.16 G715 1.17
290D 1.89 G50 1.93 G-76 1.86
23100 C.oh Ge53 0,96 &-T7 1.0k
232-D¢ 0:80 G5k 0.81 ¢-78 0.Th
533D 031 G55 0.32 E-T9 0.28
23400 L 0.07 G356 0.07 ¢-80 0.06
T A83-B - - 1.86 - @-57 170 ¢-81 1.73
18k - . . 1,00 858 1.00 G-82 0.93
15h.00 T0.02 G50 0.01 283 i
195D ' 0.06 (60 0.06 G54 0.07
1-R8P 1,76 286 1.76
- Q”RSF :?.»li'? C‘:""S? Eﬁl!"l
S“RSP 6&92 G"gs 6&93
h.psp 2.97 -89 2.10
DDH U5
260?3 had 2853 Ouls G’"‘% 0-17

SAMUEL C. FALL

scr/dz ‘

ee: Torman Weiss) w/copy Courtright
JDVincent ) memo 1/21/59
ACEalL : '
Waldier
KERichard
Jmaurtrlghﬁ@



s ,7‘}”-‘\:5 }-‘}P"‘éfg & }h’

O . i X ; L ° PR

TG A aﬁwmﬁm COMPANY
‘ Arim&n&.’“

' ﬁiﬁﬁa’ﬁﬁﬁﬁm§ﬁﬁ‘lg zﬁﬁa BUBETOUS ﬁﬁﬁﬁ& gamp&&a have &@aa
sent to Bilver Bell for re-dasaying to check various phases of the
Higgion sampliog program. This memo wil& deseribe the chouk %%ﬁ@i@@
<aaﬁ tabulate the &ﬁﬁﬁyﬁ %@ dnte,

Code ﬁﬁm%#r&.ﬁ“& ﬁhﬁﬁﬁgﬁ ﬁu@ vere not used in the check
series to avold mm&ﬁa&%@a wiﬁh awwwaﬁzﬁ@ a&m@ﬁ@ pulps ﬁavi%g %ﬁa&w
- designations, : o ‘ ,

Cheok ﬁ&m@&és %wﬁ tﬁxﬂugk &«z& w&t@ w@waﬁmay@ﬁ %@ check
assayiog procedures of random suck and chansel samples from the
Hission wnderground workings., Assey couparison smwong (1) originsl

pulps, (2) otber pulps made up from the cwvushed rejects, and (3)
. duplicate origimal g&i@ﬁ; are as ﬁailwwa*’

| m@m&
Pulp

Assay -

d.88
- 1.08
- B8

43
2,47
n%g
BR 7 . :
.62 G183 .58 G238 83
8 eld e G24 46

‘ Q=325 thyough ¢-26 ¢ompares sssays of zrasb
samples of fin@ {w&ﬂ} &nﬁ conrse €+8") materinl from randem plles
of the underground bulk materi Thege sawplies were taken to detew~
mine if the values gy%%@ﬁaﬁi%aiiy favm&%ﬁ %&% ﬂ@&%&% or the ﬁﬁ@@

material.
- . @rig&m&&
5@@@%& O palp
Bonbor Asuny

B4 g :
3%@‘“@;@ 3.1573? ’
“28-p 2.04
188-D - 8.08 .
147+D 87 G838
1655 ‘ g»?@ T




- BN . : . K T S -

%&%@1&% ammﬁar@é ﬁw&?‘ﬁk&ﬁug& G-84 awa wﬁ“ﬁﬁﬁﬁyﬁ @i

duplicate original pulps and hew %mipﬁ of stored crushed r@&&&t from
w&&&w @ﬁdﬁrﬁﬁ@ﬁﬁﬂ ﬁﬂﬁk %aﬁ @%aﬁa@ awmg&@@. o o

@mﬁgiﬁa3

Sample
&mmﬁ@r
,3&&*@,
235-p
217-n 0 1.3%
8lp-p  2.38
P2l-p  8.EL
ﬁﬁ$W§>bf— *ﬁ(i@'
gﬁﬁﬁﬁ'. ﬁ?&%
2870 1.81
s B 3.08
ﬁﬁimﬁ 0.68

w83 ,}3 18
e84 2.9
 @~85  B3.07
G006 3.8

&=67 . B.00
G638 - 1.16
Q=68 © .07
ﬁ“g% ' 2.45
@-7L .58
6-¥8 - O.44
G-73 © 0.48
g~7d 8.70
G5 CLL.AT
G706 - l.g8
=77 1.94
G-T18 = 0.74
G&-38 Q.28
G«8L  1.93
G-82 0,93
G683 . i,
@Wgé : "@u%?r‘

Akﬁfﬁi% aEEsy vas &%ﬁiﬁﬁﬁ%? in @r?ﬁﬁ‘&ﬁﬁ was w@m&a@kaﬁ by ﬁﬁmﬁiﬁ No.
G885 ye-zun from the pulp w%%ﬁ?ﬂﬁ@ ﬁx@m &&3@@@ Bedl. %ﬁ@ &ﬁ%ﬁ?
rerua ﬁhﬁwﬁﬂ §,1$% o

Cheeh asapys a%m&@?ﬁ% @m@@ %@%&&&k %u&ﬁ are fx@w duglivate
pulps taken by coning sad removing assay pulp with a spatuls compoaved
to &h@ %?&@iﬁai %@ﬁ&? @h&@& WRE fww% a yaly ?ﬁ%ﬁﬁﬁﬁ ay @ &«a@a ﬁﬁiiﬁ%@?»

Eﬁm@ﬁa - . &ﬁﬁﬁﬁx
Nuambsy Palp Assay
o e
2.47

1. ?@'33
9'%&%&

. §.88 &.92
“‘gogy 3. ﬁﬁ -

: ﬁm@ﬁ was a x@ﬁ&aﬁk aﬁ ﬁra&l ﬁﬁiﬁ iﬁ%ﬁrﬁegﬁ ﬁﬁ G 3& 8
in U~G. The ﬁﬁﬁgi& e w@wfﬁ% ﬁ@ﬁﬁ tﬁ@ ﬁ%@?ﬁﬁ ﬁ?ﬁ%ﬁ@ﬁ core ﬁ&j%ﬁ%a
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screen sizes of 1/8",

A acmen ana::;,ysia was maéa 6F several W&Ehéﬁ gove samples
in storege ab the Mission 1a’b0ratury by passing the rejects through
The samples selected for
analysis conailted of eleven inﬁere&,,@w of arg::.lhte, four of horm~

fels, a,m six caf ta:zt:tte.

Hole

Manber Intervel (Ft. y

mssim FB@JEGE

Soreen Amiyaia Qf Crughed

ﬁamgle Reject

15" and i0wmesh.

Wght{ lbs} of
%m‘@le ﬁejecr&;

CoaLfpn
+cé}

The follawmg is 8 tahula{.ian af 'bhese datas:

,_1 /2"
‘l”l/h‘"
(%)

-1 0
+10 Mesh
(%)

’;lC} Mesgh |
2

_~ 8@5‘/‘&&

'&&q*

281.9 - 2Oh9 '3.03

ash.2 « 2639 2.60

20,1 -801.3 |, 2.9

3&:6 31 : 3»@5
296.8 ~ gog,a'~ 3.0k

8.5 . B2 - T3
B 357* 6. 2.8

omeh
o333

:31*3-9 355-0 2.50

" I»zefi{gmaé Average

1597 2 - f-éﬁ? 9 map

ho.o - :7 .6 L Ay

33,7 ~ 3H3C 3.15 -

xR 3.95
2 « beg ,'3-&?

362c$ oy 3@‘? o 3.1”

261.5 - BTL.6  3.65

- 30h.6 -3tk 362
, . : Weighﬁeﬁ. Avemge

eet mcmrmgm /’w
o Jﬁmmiam

3-2‘ : "
" Veighted Méx'age |

oo o-k:_:r

ddaa@ocf

17
2%
22
32

Coh

37
0
37

9

3h
20

9
13
9

38

is

13
2
20
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EXPLANATION

s00' Location and depth proposed surface holes
, O—=1 Location and depth alternative underground
450 hole.
O
a Underground holes dritled
550
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4350 N
575 '
75 up
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A% - ~2%0 550 600 40l50N ~
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75'd 754 Ts6° 120

ve
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1250 W

PROPOSED INTER-SPACED DD HOLES

(Overlay for map accompanying D.J.P. letter

i1-26-58)
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 MEMORANDUBY FOR T, A. SNEDDRN

L mié&sbﬁ”mu'ﬁ@m

T ta.lkﬁd 4o Kenynn Eiahard ‘b;}r phane this mommg ref?ardn

ing 'uhe problem of locating ee:z*%ain dizmond drill holes in the
Mission unﬁergmund warkings. We ’both feel that if any ‘raises

" are driven, they should be driven on the drill holes; that is,

if the drill Holed are not encountered in the drifting, they
should be reopened and loeated un@ergz'wﬁa by the use of geo-
physicel equipment. The cleaning owt of the two holes {130
and 62} thatere plugged could be done by the Boyles Company
 when ﬁh&y mave into 8yill the mill sr%;& hole. :

W‘e believe "tha:h the driviag af mises poszta.onecfi simply

‘on vertical projecticns of the hole eollars would provide data
which would lead zmi;y %6 f’uz'thei* eamplwiw in eva.:ma:twn of the

i d'l".l.ll I‘@wﬂl‘kﬁa

o mehard

-






Bulk and chaunel ssmples frow the shagt and
W&&mﬁ ma ‘&M mw&m -@ wae @wwm@% :&w

: &% W&& @ﬁﬁﬁmmﬁ %ﬂ? w :

nvas sauple sacke. The ies were wedp

‘ @m @W ‘angd placed in ing m‘ag& ' -
ot a -ﬁmmmﬁw of . ¥

e &ﬁm@e d@gizsg, 8 %mg;%@ mﬁa wusﬁm% % %%ﬁ% NEH in %&w
4 % 6 jav orushey and veduced b0 two 1716 p ﬁ%@m, {ox
-approninetely & :ﬁmn} iy & Joses splitter. The vemalaing 7/8
wag dincarded, Oue of these :i!i Wﬁ@% was g&w@ in &
@mﬁ HORBOM gw ﬁ&w EEe, - . ,

%ﬁ% ﬁww mﬁ @m

C - i 3@@ mm& in
the pulverizer, well o

ut o
o by mmmg % a 3}3@@%@ sheet, and

split ance wove by a .? splitter. One %50 zyam pulp wae sent
mg@ asany’ &w the @@Mﬁ’ a@i}mﬁ a:& %.ka &aﬁs@mm&y ﬁﬁw fﬁ%mﬁ

.‘Ef
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MISSION ESTIMATES

October 10, 1958

MILLING PIANT (including moly

$750,000) $ 18,054,000

Errors and omissions (12 1/2%) 2,257,000

Contractors' gen. exp. (44) 812,000

Contractors' fee (2%) 422,000

Arizona Sales tax 215,000

Company indirect exp. (2%) 430,000
: 22576

Total $ 22,190,000
G/6

Water Supply $ 510,000
) ¥§5

Buildings and eguip. 1,455,000
&S

Utilities (power lines, etec.) 348,000
‘ /73

Mine equipment 6,615,000

. ' 2500 T

Roads, etc. (conc. haulage) 200,000
' ' Iy

Mine camp - 8 houses 120,000
Lo v 219

Teilings (land, lines, etc.) 678,000
Sr 8

Preliminary stripping : . ,125,000

Total $ 39,241,000
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¥alus 5t
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$ 14,477,800
18,480 ,000
1B , 408 , 500

§ 47,348,400

Prepont VYalus

CiBcountod B i%%

Yooy i Lrponditures for
Construction construgtion Trotor @ L149
st § 10,443,000 1.5808
fnd 18,494,000 1,8168
Jed 15,885,000 i.07
% 89,241,000
BATN 1 B PROJRCT
Canh Barsiogs
YeLY After Tozgn Yasiar
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AMERICAN SMELTING AND REFINING COMPANY oo i O
./ MINING "DEPARTMENT MAY 27 ey

120 BROADWAY, NEW YORK. 5, N.Y.

L. H. HART . _ ’ : May‘" 19, 1958

CHIEF GEOLOGIST

AIRN

Mra K. E. Richard, Chief Geologist

r. J. H, Courtright S
American Smelting and Refining Company
813 Valley National Building _ o
Tucson, Arizona

EAST PIMA - ORE RESERVE ESTIMATE
"ADJUSTED POLYGON METHOD

Gentiemens

1 have Just received my copy of your analysis of your method
and procedure for calculation of the East Pima ore reserve. This is
an excellent review of the extremely careful and thorough study that
you have given to this problem. The fact that you are dealing with a
deposit which Is geologically unusual, in terms of conventional non=
selective mining procedure, justifies the thoroughness of your study,
and I am sure it will prove to be of great value in assisting all of
us to better understand the expected mining problems, You have based
your analysis upon geological interpretation of drill hole information
and where the siructures are complicated both by folding and faulting,
and where stratigraphy may be partly deltaic, you have done the best
you can under the circumstances, It is hoped that it will be under=
stood by all, however, that this part of the study must be left subject
to modification as more accurate data become available.

In general, the application of your adjusted polygon method
to the available data should provide a good approximation of the true
facts, even though minor adjustments become necessary in the course of
mining., Everything you have done is on the conservative side, including
both the shaping of polygons and the application of dilution factors.
You have alsc thrown out of your calculation some thin beds of commercial
material from which some metal recovery will undoubtedly be possible, I
am particularly interested in your dilutlon factor study, which has been
designed to conform to mining practice reported at Silver Bell. At this
stage I belleve it is perfectly sound to assume somewhat comparable
results will be experienced. However, with the probabiility that East
Pima ore will be more difficult to drill and blast, we may find rather
wide differences in the amount of selectivity that can be applied in the
course of mining. At least these are factors which cannot be predicted
until we know much more about the physical properties of the ground at
East Pima. : ~ ' ' o
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:' “‘!'F?$ K. E. Richard e T T el
. Mr. J. H, Courtright . .,-123« o ey 19, 1958

The high stripping ratio is disceuraging, but this factor may be.
somewhat different from a corresponding Tigure which would be applied to
- gonventional porphyry copper deposits, since a large proportion of East
Pimd stripping will be’ post«prodﬂction sorting within the ore body. It
seems to me, therefore, that a pre-preduetlon strzpping factor, adjusted
to take into account the proportional lower ton cost of unconsolidated
overburden, would place somewhat 1ess emphasis upon the strippzng problem.

' It is interesting that by Mr. Sch'be@'s calculatlans, the in-
side drilling recently completed, which was confined to an area where
drilliing was less ccmpiete than it is throughout other parts of the ore

_zone, resulted in a downward ad justment of only i- 1/2% metal contained,

It seemed to me, s casual review of these latest data. su%gested some
dlscrepancies in geological ¢ofre1ation, I woald apprec ate your come
ments on. this Sﬂbjeﬁt. . o

In conclusion, let ne say again, that I feei you and your staff,
along with the full cooperation of Messrs, Meen, Schubel and others,
 ‘deserve ccngratuiatiens for this excellent ore. reserve calculation.

- Very truly yours,"

% 5

ccs DJPQpe o
- TASnedden w.A/M
. WSchubelw S S
RBM@en - (Silver Bell} a/m
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AMERICAN SMELTING AND REFINING COMPANY

Tucson Arizona
April 1, 1958

Mr. R. J. Lacy
Chief Geophysicist
Salt lLake Office

ELECTROMAGNETIC SURVEYS

Dear Sir:

This corncerns Mr. McDonald's memorandum of February 19, on San Xavier,
which accompanied your letter of March 25 to me. .
In the second paragraph on the first page lMr. MeDonald states M....it
seems obvious that the emX-1 conductor axis 1s produced hy. fault structure,
with associated cliay and possible grupiite.” There well may be faults with
ssociated clay in that area because these concitions are found everywhere,
but we have no knowledge of o specific fuult coinciding with the emX-1 conductor.
The mineralization environment indicated by hole X-132 precludes the possibili-
ty that massive sulphides could exist in the immediate ared of ewX-1. Graphite
has never been recognized in the district. Therefore, I believe that the cause
of the em¥-1 anomaly should be listed as uninown. :

In his third paragraph Mr. McDorzld sugpests that the emX-3 anomaly,
now proved to lie within @ dcep sequence of post-mineral rocks, may be due to
a fault structure or "may he cuused by boundary conditions between the post-
mineral conglomerote and the vesicular bacalt." Wrat is meant by boundary
conditions? ‘

In sub-paragraph No. 1 Mr. McDonald suggests that lonic water traps
in the post-mineral rocks may account for certaln anomalies on the Reservation.
In your letter of February 29, 1956 to me on East Pima Electromagnetic surveys
you discounted the effect of ionic conductors. Do you believe now that they
can be a factor? :

In sub-paragraph No. 5 Mr. McDonald states, "The fact that we do not
obtain response in the LL-XX 372-3706 block ares can be explained by the apparent
lack of continuous mineralization.” Tt should be noted that disseminated miner-
alizetion is continuocus in this blocx. Also, gouge-filled faults are prevalent,
although we do not know their trends. Sulphide veinlets are present but not
partlcularly abundant. It would be my suggestion that, although the pkrcentage

sufphides in this block is about the same as in most of the East Pima zone
(botﬁzln and out of the ore body proper), the absence of an anomaly may be due
to a lack of coincidental 1nterconnectlon of sulphide veinlets.

My doubts as to the effectiveness of electromagnetic surveys in the
Southwest are increasing. For example:
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1. At Coclo and on the Reservation several conductors have been found
in post-wineral rocks. These, it seems, may be due to clay, to gouge-filled
faults, or to ionic water zonmes. All of these features are ubiquitous and
unrelated to sulphide mineralization, and therefore misleading in terms of ore
secarch. : o :

2. When sulphide veinlets are in some manner interconnected, rresumably
they tend to produce anomalies. This may be a function of the abundance of

- sulphides, in which case it could be useful in locating zones of sulphides in

gencral, but the efm. method makes no distinction between copper and iron sul-
phides. Therefore, at East Pima it does not assist exploration because o this
non-selectivity. ,

3. As T understard it, the electromagnetic wmethod should be most effec-
tive in localing massive sulphide bodies. Yet, massive sulphide lensec in the
castern end of the East Pima ore zone contuined the best grade and the sliallow-
est ore but did not produce snowalies; and the so-called discovery anomaly, the
strongest in the region, was obtained over ordinary disseminated mineraliza-
tion which drill holes have shown to have no distinctive condition of wminera-
logy or structure to explain the anomaly.

As you know, some of these points have disturbed me in the past. 1My
reason ror bringing this matter up again is that it is wmy impression that Mr.
McDonald's very careful work on the leservation has cmphasized the differences
which can exist between the theoretical interpretations of e.m. anomalies and
the geological conditions actually found by drilling. In my wmind these differ-
ences are such as to limit appreciably the value of e.m. surveys. This opinion
applies, of course, only to the basin and range province in the Southwest.

”

Yours very truly,

I Al o 7o &)

KENYON RICHARD

ICR/ds

cc:  LiHart
BCMorrison
JHCourtright

FEMcDonald
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MEMORANDUM TO: Mr. R, J. Lacy

't

SAN. }{AVIER INDIAN. RE%FRVA‘IION
EoM, . . PROGRESS REPQRT '

On January 25, 1658 all e.m. survey work was completed. The e.m. survey
mav dated Decerber 28, 1957 should be consulted as reference with this memo.

Drill holes recommendsd in my memo of December 28 have been drilled. '
One-hole intersected emX-1 on JJ 36'..%.  Altrouch one driil hole does not
thoroughly test an e.m. anomaly, it seems obvious that the emX-1 conductor axis
is produced by fawlt structure, with asroclated clay and possible graphite.

A drill hole intersected emX-3 on M4 379.5. Agein, one hole is not
urually adeguate, but thls hole confirms the gravity dota {alsa recognlzed in
my last memo) indiecating pos® mineral rock sub-outerop. ‘Fhe conductor axis is -
located well within the poct rireral soctinn. The pessibility that this con~ .

ductor mirsht be produced by fault structuvre had been recognized. Drill 1nforma-'

tion also sugsgests the conductor mey be cansed Ty bounddrf conditions between
the post mineral conglomerabe and the vesieular vasalt

FM¥-2 has been more fully developed by detailed survey. TFurther work,
on an experimental basis, should te done on this zone. An apparent structursl
boundary and an abrupt termination of a strong conductor axis are noted. De-
tailed work utilizin~ improved equinment and close spacing techniques is suj-
gested.

4 relationship based on Qvaluamlon of all the results obtained from the
San Xavier survey may demonstrate that the East Pima discovery anomaly is re-
lated only to the sulvhide mlnerall7at¢on developed by drllllng on that conduc-
tor axis. :

We nowv know the following relationships:
1. Structure in post mineral rocks is mapped guite readily by e.m.
methods, particularly faults, contact zones with ‘pre minerel
rocks (probable faults according to the gravity information).

The ability of the post mineral rocks to show greater sensi-

tivity to e.m. induction methods may be reiated to the litho-
logic composition, permeabllity (areater ionim iwater content),
and the relationship of the post mineral‘volcanics Lo included
conglomerstes (lonic watér traps) Spurlous, non~-continuous,
local, and shallow cross ovey polnts geeur in the post mineral
cub~outerep. Conditions causing these Tocal conducting condi~
tions can’ only be related to response from sen51tLVe rock typﬁs
andfor structure. This is verified by gravity data, which show
in each instance of loegl eross over points tham the sub-outcrop
1s the post mlneral Séction. - .

2. 'Only well dﬁVeloped Tault structure Wth assocmaied clay is ,
indicated by e¢.m. in the pre mineral s&b»qumcrop at San. Xavier.
EMX}l is the exmmplar' _ .

,“
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3. ‘There can then be only two sources for conduetors in the pre
mineral sub-outercp, well developed fault structures with asso~
clated and responsive gouge material and massive, semi-continuous ’ ng
sulphide bodies. E ‘ . SR

4. Paulting of the emX-1 type is not present in Zonc 1, so mineral-

izatien is the only possibility.

5. The fact that we do not obtain response in the LL-XX 372-376 block
area can be-explained by the apparent lack of continuous mineral-
ization. Some structure is present in this locality as indicated
by the impressions of steep dins in the ‘arkose obtained from corinz
The structure is either not associated with faulting or faultlnq
in this locality is not well enough developed with associated
clavs or other gouge material to produce a conductor. A similarity
with Zone 1 exists in this case, existing structure, but pot the
cause of e.m. response.

Electromagnetic induction methods have good application potential in
the Southwest, tut should have another method, gravity or magnetics, to eliminate
ground with unfavorable sub-outcrop which mizlit give erroneous response, as
volcanies with included sediments do at San Xavier.

F. E. McDonald

FEM :si
ce:L.H.Hart
T.A.Snedden

B.C.Morrison
K.¥.Richard

>
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Mr. K. BE. Richard, Chief Geologist

Southwestern Mining Division _
American Smelting and Refining Company .
813 Veliey Nationael Bank Building ‘
Tuescn, Arlzona : -
' EAST PIMA AREA

PIMA COUNTY, ARIZONA
ELECTROMAGNETIC SURVEXS

Doar Siz:

: I have reviewed Mr. B. C. Morrison's report of February ) on ths sub=
jeet matter. It indicates an admirable attention to the possinle effects and
ad justment of the fiszld techniques to clavify theuee effects. The factunl results.
are clearly defined and possible interpretations are well considerced. Buch a
pregentation facilltates further discussion. I should like to discuss the two

. most L portant points, namely 1) the strike of the slectronasmetic conductor axes,

and 2 the geologicel corrslation, or the cause of these anomalies,

Orien’ca‘oiun of Conductor Axes

Elactromagnetic surveys in the past havs been confined almost exclugive=
" ly to the seareh for planar sulphide deposits guch as vein filling and replace=
ments, contact mebamorphic deposits end replacemente of favoreble horizons, end
to magsive pipes and blankets. All of these havs 2 more or less definite geometry
and approsisble down-dip extent or larwe mass. The applicabtion to continuously
interconmected ctockworks of veinlats invelves new conceptions on which there is
naturally very lLittle expepimental and field information.

It ie conceivable under this latter condition thet the profile arrange~
ment and the transmitter-receiver techaique could energlize dominently in certsin
directions controlled by these imjgressed survey factors within the limitations
of the major trends of this ftype of minemalization. This is more true of the

mobile trengnitter technique, in which the tranemitter-veceiver line is min‘bainecl'

at right angles to the profile direction, than it is of the fixed transmitter
technique, .in which there is only one point on each profile traverszd by the re-
caiver for whith the transmitter-rocsiver line is at right angles to the profiles.
Whereas the conductoy gpgle at 98° to the profile is emphasized to & certain ex~
tent with respect to magnitude of dip angles obtalned, detection is possible up
to acute angles appreaching parellclism. Qur subsequent detall technique of

- setting the transmitier or the strike of these conductor axes serves ag one mathod
.- of distingtion with respect to cnmparative copductivity.

: . Wg euployed the Fixed transmitber technique on the original survey alﬁmg
north-south profile lines. Therefore, I believe that we have established thsb
the major conductors have an cast-vwest or slightly north of sast striks. This
doegs not establish that there could not be fair to good secondary conductors with
north-south trends. Therefore, the eagt-~west profiles were run in the area con-
finsd to Zone 1. The mobile tranmnltter technidue wag employed on this survey,
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which may not ensrgize and thamfaz*e indleate conductors e asute a%las %o the
enat-vast profils angles. This renge of strikes, however, would hevwe been
govared by the norihesoutdb fixesd ﬁr&nm:.ttw recommalssance 8ad delall gwveys.

Canms ol Fleotrvome:mabic Anosalies

The first point to clear up bere is the list of condustorp for the s,

- dip engle technigue given in the article "Ihe Inductive Bloctromagnebic Mathind
Applicd to Ivou Luplovation.” Ia the firgt place, this is & list of seolozleal
conditions that could be dzitected by the tochanique without regard to the raags
of fregqusneics applied (1500 %o 700U ¢ns) nor depth of burial. The response of
these conductors would decrzase with deercasimy fregueacy and ith incressing
depthe of burisl. %Thoge tvo factors, tien, would r.zst“ict the list of geological
canguetors; for low freguency capnges and greader depbhs of burial, espacelelly
tonding to elimingbte the ionic condwtors. T frequency of 1500 eps is come
parablz to ours at 1000 eps. Their 3500 cps and TOOU cpm froguéncies ars ap-
preciably Ligher sad would cause detectable responszs fron smzdim conductors
suar 83 the iovaic typaas  Anala, She depihs of burial in the aren they surveysd
ransed frou O to 50 feet for the most part vhereas wve are dealing with oecasivnally
150 feelt to primarily sore theg 200 feet of dlluviwn ab imst Plus. The Aifferevce
in the depbih factor is sell-cxplsnator, with regard ho the reapo'mc. of mediug
condugbors.

The avove closrlv eliminates solution £illed iendc conduehors of sny
uineﬂ&ov;a o ;;a’am*rv Troe congidarabion for thy zcmas ol nigh 6.,;_3 ans1es and
Tdad E}lw poinis oi infleetlon (waxine and winine), inalcating 200 5o 300 foot !
Gzptre to the suprodiebe uppby condiielor axge ot tash Pias. 16 ‘eartainly giimi-
nater ionic condi 1«..taz« »im ne O.G»m"’d.lp or W:rta.cal aw‘tmﬁ A8 s 0~s~4rxma golution |
paths et sedivea. T :

e e m  ammme s e v =t

: The recammendation to conduet slectromagosbic surveye on our Bast Pimp
property was based on the eppavent relatlon of east-wvest fissuring or feulting
and glnilar noyth-south secondary structitres to the mors hegvily nineralized
gonzs li the Pilua and Mineral HI1l wines. Thess mpparently acted se sslution

¢hamm:ls for the Leavier eontentrations of sulphide cinaraliration frou which
rms in faversble rock horizons could develop. Vhebthsr or aet such strutburss
in wlbiples acted as the maln feedsr chonnels fyws whieh deereaging winsrelize~
tion could spread gubwerd in the fown of vraplscensuts iu favorable lipure liuey
horigons end as disssninations snd velnlst stockworks in spohgy and brittle rocks

guch &s arkese, or vhaother there was a nore parvasive type of minevelisation
superdmpossd, tiney are still our bast besis of explasation of these elaciro~
nagnetic ancnalics along zones of graater comesubrebions of mineraligation. Thig
is true, whether the effect nay e sbbyributed to nore or legs solid replacervents
., or %o 3 counsentration of laterconuected veihleis. :

It shouvld be emphmsimﬁda;,ain that e would not expeet to indicste come
pletaly disserdinabed minerelization. Another polwt 4o he anphasived is thab the
eleafrapaonetic contuctor ases kark only the linss near the tep of coaductors
end thet erces down dlp are nob outlined in oy matner that couwldd Le relabsd to
the eléctronasnetie effect. Therefore, holes iutersscting ovz at down=dip loca~
tions awy from the conduclor axes do mot disprove the value of the method.
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Further ewmpbasis must be made on the point that this discussion epplies
t0 the East Pims property and should not bz indiscrinminatzly apnlied to other
areas. '

Conelusions
Althougl we wish Lo eucourage condinued geologlesl sugrestions as to
possibls caunscs of the geophysical eaonaliies, I hope the wbove discussion will
clul il the tocindceal aspects of owr inberprebtations so that we do aob bscose
conlised it oo nany psszitle ilalerprebabions. The fzet cemping that thoe
clectronasmetlic plus the gravity surveys have indieated several arese; of vhich
Zore I 18 the sost impressive, which nay Ssyve as central locations iroo which
10 pro:ress oubeurs o @ pimn of exploration and developmeat drilling. Sove of
Yuese aumwious areas, i¥ resulis are negsiive, may reguire only onz or two holas.
This sould scen to be 4 logleal explorvetion patbern. Leber, after thsse areas
have been explored a@nd developeld, i the labler is varraubed, broad-scsle recon-
P nalssance d&villing night be in order Yo climinsbte or prove the rinsinder.

T

VYery btmly yours,

He Jo Lawy

RdLsi

co il HoHart
F.V.Richard
o Ra Lanel reby
T A, Guedden
5. CeMorrison
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"ELECTROMAGNETIC

Prospecting
Methods™

By
GEORGE R. ROGERS, '48+

In the search for mineral deposits,
additional prospecting techniques are
often needed to supplement visual ob-
servation of the earth’s surface. One
additional technique, the electromag-
netic method, is based on the fact that
an alternating magnetic field will
cause an electric current to flow in

* Presented at the Fourth Annual Meeting, Rocky
Mountain Minerals Conference, (AIME), October
31, 1957,

7 G. R. Rogers is Senior Geophysicist, Bear Creek
Mining Company, Denver, Colorado.

TABLE OF CONDUCTIVES
: Mhzos/Meler

108 108 w0
COPPER, ELECTROLYTIC
COPPER, NATIVE

PYRITE

GRAPHITE

GALENA

MAGNETITE
CHALCOPYRITE
BORNITE
MOLYBDENITE
CHALCOCITE
HEMATITE, SPECULAR
PYROLUSITE, PSILOMELANE
SEA WATER

CLAY, ALLUVIUM, SOILS
SCHIST

SHALE

POTABLE WELL & SLVJV!Z?égE
SANDSTONE

CHROMITE

LIMESTONE

GABBRO

GRANITE

HEMATITE, EARTHY
QUARTZ, VEIN
SPHALERITE
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conducting material. This is exactly
the same action that takes place be-
tween the primary and secondary
windings of a transformer. If no con-
ducting material is present, a given
electromagnetic field will have certain
characteristics. If conductive material
is present, the field will be different
and this difference can be measured
and recognized. In our terminology
this departure from normal field char-

‘acteristics is known as an anomaly.’

109 102 0% 108

We say that the electromagnetic
methods respond to the electrical
properties of large volumes of earth.
The most important of these electrical
properties is conductivity.

At this point a logical question
wauld be, “All right, assuming you
can measure the conductivity of the
earth to the 10th decimal place, what
has this to do with ore?” A complete
answer could be the subject for an
entire paper, so the reply I give s
somewhat evasive. My answer is that
sometimes electrical properties have
a great deal to do with ore and some-
times they have nothing to do with it.
This is exactly why technical pros-
pecting methods are exploration tools
and not complete exploration systems
in themselves. On the other hand, in
a large percentage of cases, sulfide
mineralization is accompanied by good
electrical conductivity. By judicious
use of electromagnetic techniques, sul-
fide bodies are being found and their

areal extent established. This paper -

will describe inductive electromag-
netic methods wherein transmitting
coils are used to induce currents in
the earth and receiving coils are used
to study the distribution of these cur-
rents. | hope to remove some of the
mysticism associated with electromag-
netic methods.

Figure 1 illustrates the conductivi-
ties of some more common materials.
A tremendous range is represented—
running from electrolytic. copper at
the top with a conductivity of 108
mhos/meter to quartz and sphalerite
with a conductivity of 1075, "The scale
is exponential and each vertical line
represents a change in conductivity by
a factor of 100. The solid blocks rep-
resent reported measurements on rela-
tively pure minerals while the cross-
hatched region indicates the range of
values that may be encountered. Ma-
terials having conductivities greater
than 10° (or unity) represent good
targets for electromagnetic methods.
Most host rocks are insulators, and as
the conductive mineral becomes more

THE MINES MAGAZINE e DECEMBER, 1957

FIGURE 4

and more disseminated, the conduc-
tivity of the aggregate decreases until
no anomaly results. At best, conduc-
tivity depends upon the total amount
of conductive material present and its
geometry within the host rock. Only
the drill can tell whether the material
is ore.

The transmitting system consists of
a coil of wire connected to a source
of alternating current. Such a coil
produces a magnetic field in its vicin-
ity similar to that from a short mag-
net oriented along the axis of the

FIGURE 3A

coil. The chief difference is that the
magnetic field of the coil alternates in
intensity in the same manner that the
current through the coil is alternating.
The pattern of the magnetic field in
the XY plane is indicated on Figure
2. There is rotational symmetry about
the X axis so the field in any plane
containing the X axis would be iden-

. wFIGURE &
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FIGURE

3B

tical.

The receiving system, shown in
Figure 3, consists of a coil of wire
connected to a voltmeter, or some
other device, for measuring the in-

v FIGURE 7
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duced voltage. Consider a coil free to
rotate about the Y axis and an elec-
tromagnetic field directed along the
X axis. As the receiver coil is rotated
the voltage induced will vary from a
maximum when the plane of the coil
is perpendicular to the applied field,
as in Figure 34, to zero when the
plane of the pick-up coil is parallel to

100__ 0O 200

FEET

the applied field, as in Figure 3B. By
combining the transmitting system of
Figure 2 with the receiving system of
Figure 3, we have an electromagnetic
prospecting system,

In Figure 4 the receiver coil is in
the XY plane and has minimum cou-
pling with the transmitter coil in the
YZ plane. With this system the vol-

v FIGURE ¢
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) FIGURE 8

tage in the receiver coil will be zero
unless extraneous conductive material
disturbs the normal electromagnetic

field.

Figure 54 illustrates the effect of
a conductive body on the readings.
Provisions are made in the field op-
erations to insure that measurements
are taken in the plane of the trans-
mitter coil. In the plane of the trans-
mitter, the primary field is horizontal.
The primary field induces currents in
the buried conductor which give rise
to a secondary field that, in general,
is not horizontal. The in-phase por-
tions of the secondary field, S, com-
bine vectionally with the primary
field, P, to give a resultant field, R,
that is not horizontal except directly
over the conductor.

The expanded views of points 1, 2,
and 3, in Figure 5B, show how these
fields combine. The null detector will
show a minimum whenever the re-
ceiver coil is parallel to the resultant
field, R. This results in a valuable
simplification in instruments since the
voltage measuring device need only be
a null detector and is not concerned
with the absolute value of the voltage.
This dip angle of the electromagnetic
field can be mapped over large areas

THE MINES MAGAZINE @ DECEMBER, 1957
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by attaching an inclinometer to the
receiver coil and finding the angle of
the coil to the horizontal at the null
point,

A synthetic profile showing a con-
ductor indication is shown on Figure
5C, with the crossover occurring di-
rectly over the conductor axis. The
vertical scale of this profile 1s in de-
grees of dip angle.

Figure 6 shows one type of trans-
- mitter for a system of this type. It is
a triangular loop in the vertical plane.

RECEIVER VOLTAGE DEPENDS ON

(1) AREA OF ‘TRANSM(TTER COIL
(2} WUMBER OF TURNS IN TRANSWITTER COIL
CONSTANTS - (3) INTENSITY & FREOUENCY OF TRANSMITTER CURRENT

4} 2REA OF RECEIVER COiL
(S, NUMBER OF TURKS IN RECEIVEW COIL

{61 SEPARATION -OF COILS ~ "D

CONDUCTOR |NDICATION

Power is supplied by a lightweight
gasoline engine-generator unit fur-
nishing about 5 amperes at 1000 cycles
per second.

Figure 7 shows the receiver coil
which has an inclinometer on the
front, The null is located by tilting
the. receiver until minimum sound is
heard in the earphones. With this
method a three-man crew may cover

two to five miles of line per day, tak-
ing readings every 100 feet.

Figure 8 shows an actual survey
with an instrument of this type. The
trace of a conductor is clearly shown
by the crossovers.

The method is simple from an in-
strumental standpoint and has good
over-all speed and depth penetration.
Because of its dependence on a verti-
cal reference, it is not suited to air-
borne applications but a variation has
been adapted for work in drill holes.

In this application the receiver coil is

lowered down the hole and the sur-
face transmitter is tilted until the null
point is found. Readings are taken at
suitable intervals down the hole. Fig-
ure 9 shows the receiver coil and pre-
amplifier about to go into a hele.
Figure 10 shows the transmitter coil
and smaller vernier coil that is tilted
to obtain a null. -

Another method is shown in Figure
11. The receiver and transmitter are
both in the XY plane and have maxi-
mum coupling. In free space or over
non-conducting ground, -the voltage
developed in the receiver will depend
on the construction and geometry of
the coils—most of which are constant.
Since the transmitter and receiver
coils are in the same plane, this is

. PRIMARY
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known as the co-planar system. Both
coils can be traversed across the
ground at constant-separation, D, or
the transmitter can be fixed and read-
ings made at many values of D. As
long ‘as no conducting material is
within the influence of the coils, nor-
mal readings- will be obtained. The

presence of a conductor will cause a

departure from the normal readings.
Figures 124 and 12B illustrate the
effect of a conductive body on a co-
planar horizontal system. When both
coils are outside the conductor, the
secondary field produced by the con-
ductor adds to the normal field result-
ing in an increase in the induced volt-
age at the receiver. When the coils
straddle the conductor, the secondary
field opposes the primary field and a
marked decrease in voltage is ob-
served. With both coils to the right
of the conductor the primary and sec-
ondary fields again add. The net re-
sult when plotted against the location
of the reading is a curve, shaped as
shown in Figure 12C. The vertical
scale is in percent of the normal volt-
age with decreasing intensity upward.
An actual instrument is shown in
Figure 13. The receiving coil and
voltage measuring device are in the
foreground. A similar coil and back-
pack arrangement makes up the trans-
mitting system and is in the back-
ground on the far side of the river.
In this case a constant separation of
200 feet was maintained between
transmitter and  receiver. Effective

depth penetration for ground units is

about one-half the distance between
coils. Coil separations of up to 500
feet are quite possible with instru-
ments of this type and new versions
are miniaturized for two-man opera-
tion.

Actually, with this instrument a
cable is run from the transmitter coil
to the voltage measuring device or
compensator. Lhis ¢able carries a ref-
erence voltage that is proportional to
the current in  the transinitter coil.

30

The received voltage is compared
with the reference voltage.

A field example is shown in Figure
14, The solid line represents the in-

w FIGURE 16

phase voltage, which was illustrated
in Figure 12, and the dotted line
shows the out-of-phase component

which is another related quantity.

T conductors are clearly indicated
through 80 feet of glacial debris with
a 300-foot coil separation. In this case
the right-hand conductor is sulphides
and the other is graphite, The values
plotted are in percent of the normal
primary field at the coil separation
used—a normal reading being 100 on
the in-phase and zero on the out-of-
phase dial.

In recent years the electromagetic
methods have been adapted to air-
borne operations and several versions
of both helicopter and fixed-wing in-
stallations are in service. The air-
borne methods use variations of the
techniques described. Figure 15 shows
the installation on a PBY-type air-
craft. The horizontal loop running
along the wing and back to the tail is
the transmitter. The receiving coil is
in the bird on the underside of the
aircraft. In flight, the bird‘is towed
on 500 feet of cable. A helicopter in-
stallation is shown in Figure 16. Both
transmitter and receiver coil are with-

in the large bird and a recording con- -

sole is within the helicopter bubble.

The airborne systems operate at very ~

high sensitivities but, even so, it is
necessary to fly as near the ground as
possible.

Areas of severe topographic relief
and/or high elevation are not suitable

for airborne electromagnetic methods, .

because of obvious aerodynamic limi-
tations.

From this brief discussion it can be
seen that a large variety of electro-
magnetic methods are possible and a
good number of the possible combina-
tions are actually in use. Each has
advantages and disadvantages relative
to the others and the choice of method
to be used depends on the problem at
hand and on what equipment is avail-

able.

Thanks are due Aeromagnetic Sur-
veys Limited of Toronto for photo-
graphs of airborne electromagnetic in-
stallations and toc numerous Bear
Creek personnel who assisted in the
preparation of this paper.
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Base Treatment Charge
Labor Adjustment
Spelter Price Adjustment
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Spelter Tax

Freight
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$ 13
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ﬁ » Belld ﬁmﬁ Class
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LEAD OR COPPER CONCTS. OR CRUDE ZINC CONCENTRATES. WEIGHTS
METAL * UNIT Quotation Deduction Net - Quotation Deduction Nat CRUDE ORE 4
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Silver - Cents/Oz. Moist: % Ibs.
Lead Cents/lb. . Dry Weight Ibs.
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' Ratio of Concentration ’
LEAD OR COPPER CONCENTRATES OR CRUDE Mill Ore: i
NET [ EQUIVALENT |PER CENT] VALUE
METAL ASSAY | DEDUCT. | ooy |in ?.BS. or 025, | paip For | NET PAID FOR RATE | ER TON GONGT. | PER TON CRUDE | TOTAL AW, FOR LOT
Gold 0z. 0z.{$ $ $ $
Silver Oz. Oz.
Lead % » ‘ ' ibs. o o
Copper 30.00 1o | 0.75 @ﬂ@ﬁ 00 5%;% 1bs. *ﬁ? 3-5?“%
‘ TOTAL PAYMENTS FOR METALS .7
DEDUCTIONS DR. CR.
Base Treatment Charge s W83 s
O BesERssay Adjustment (Eﬁa‘ ﬂﬁt’i = @*3«? 75 T
Zinc Penalty
" Bismuth Penalty
70
17.20
TOTAL TO DEDUCT " 36,20
MET RETURN PER TON OF CONCENTRATE . '
NET RETURN PER TON OF CRUDE ORE
TOTAL NET RETURN
ZINC CONCENTRATE | Ratlo of Concentration
. : NET EQUIVALENT |PER CENY ; VALUE 8
METAL ASSAY DEDUCT. } * »ssay inEBs. or 07S. | PAID FOR NET PAIDFOR RATE PER TON CONCT. | PER TON CRUDE | TOTAL AMT. FOR LOT
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" Copper K ‘ 1bs.
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DEDUCTIONS DR. CR.
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Suming the pust few nonths, reeommnisence geologienl mepping hes bese in gro-
gress over o yatbey large sregdong the west side of the Smnte frus Valley, extending
from Twin Botbes on the soulh, through Yhe Pine dlobeiot and the Son Tevier Todlen
Teservabion, to the Ajo Bigwuy in the Tuesen Youwntslos on the wovrth. The objechive
of this vork was B0 seeure loforusbtion on the penerel geologlenl sovironment of the
Plew diotrict, vith porbticdler emphesis on featurss of elterabion and disseninsted
sulghide slnevaiivebion. :

Gravels overlis woslh of the wres, Dot due to iis size -« some 200 couare
wiles -~ covorage to dobe me beon rocessarily quite superficisl. The brled roview
of zeology end explovebion possibilities vhich Tollows in intended %0 serve zs & ,
yrelininary report culy. Detailed dofn oo veriows rook uwnlbe recognized asre atiached

a5 s agpesdix wder "Beologic Nobss™.

The mepping wes doue on Soll Consevvation ssrial photogesgbs, one ineh fo
one-indf wile scele. To prepare the umpy sthached, the Sate was tvansforred from
the photograghe Yo U.0.0.8. twoogrephic sheobs, oo fndh o the mile sonls.

o

The Twin Bebtes sd Phe windng distrists are sitvabed on o bvend, gently
gloping, grevel-coveved pefivent bordeying the cosbern efge of the Slerritn Mombains.
Zrosiconl repogets of 4he wore setictond rooks o« minly linestone --- poobruds here
o theve gbove the gravel beds, furaing & nurber of swall, isclabed Rills snd ridges
{Ceologio My, AYVH.A.}. Tebe ¢ aorth, the pedimeyt sres inclvdes the o evier
Foservabion aod the ares sury ing the south Tueson Mowsbedns.

The weppel eres is wilerlain largely by Cretocesus and Polecsoie sedimentery
formabions, and the Sierribe grondte widdh intrulen them on the west. Farly Terbiory
extrusive rooks, vhidh aye prominent se o thich series of wolcande Tlows snd pyro-
wlepties in the Tueson Howdedns, heve not been found in the Plen-Tvin Butbes roglon.
They sy bheve been removed by evosion, sinee o conglomerate (8ilver Beoll forwetiom),
wirieh 45 koows to vnderilie the volesnics, is present thove g2 ovosionsl vewrente.

Besides the Blorrite granite, o fow smpll iwtrosive bodies of preniveral ses
are scposed 1 the Twin Bubies-Piss viciniby. These include monmonite porchyry,
wioblte-rhyolite and dighese. In the south ol of the Tueson Mowrbains, two rvether
inrge wasees of porghyry, which vere weppel by Beown (084 Bullstin May 1, 19%) as
flowrs, wers Pouwnd S0 b lnbrusive bodies, plug-iike in shope.

fm dmbrusive of post-winevsl age (huealt porpbyry) forus twe loxgs, {zvesuwlasr
dike-1ike bodiss, oue of vhieh trends epsberly through Nlack Moumbaln in the sorthern
part of the Indisn Feservebicn eod the other thvourh the eves soulh of Velasd Peak.
Other post-nineral forsplions iuciunde the roomnt gravels, the beeplt Flows sl a
cemgloneratbe locally bnown as the o fovier Porosbion.

Complex folding enf fanlting ds evident in the Oretucuous ard Paleozoic
sedimantary rocks ouleropping in the vielndty of the Bssver ard San Tovier wines.
Bome dotedled {nforssticon bas bosn obisiced In o Pov srell ports of the dinirvied
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SEDIMENTARY ROCKS
Post-Mineral

al. Ouaternary alluvium is largely a channel wash deprived from the

granitic mass that makes up the Sierrita Mountains on the Southwestern
border of the mapped arvea. Some of the larger areas of talus are included.
In the Pima Ares southwest of Helmet Peak the cover 1 shallow and inter-
mittent. To the east and north on the broad piedmont the alluvisl cover
thickens toward the Santa Cruz and Altar valleys. Drilled holes north and
east of Mineral Hill indleate an average thickness of 150 %o 200'. Dus
to its large areal extent this formation is of great importance as post-
ningral cover over possible ore deposiis. . ' s

Tel. Tertlary alluvium 1s an clder alluvium locally eslled the San .
davier conglomerate. It 1o composed of rock fragments with angular to
subrounded outlines, and is weally to moderately consolidated. In places
it is distinetly bedded, and has been tilted as much as 73 degrees. At
Black Mountain 1t 1s overlain by basalt, and south of Helmet Peak 4t is
cut by dikes of hornblend-andesite. Mineralized rock fragments are present
in several exposures. Southwest of Helmet Peak these are derived from
known zones of mineralization. Northwest of Hinersl Hill and at Black
Mountain no source is exposed, and the mineralized frasments wmay be derived
from nearby, buried zones of minerslization.

Pro-fiineral

Tsb., Tertlary Silver Bell Formation overiles Cretacecus and earlier
sediménts unconformably, and is overlaln by the Cat Mountain rhyolite,
Several units have besen recognized. Soubhwest offielmet Peak the formation
consists principally of a dark andesite-porphyry conglomerste. Also pres-
ent are less conscpicuous conglomerates which are generally derived from
the Cretaceous sediments.

In the Tucson Mountalns the sbove rocks are represented, as well as
additional unlts not found te the south. These inelude a volsanic rubble,
and & "chacs” of large boulders. The latter is the uppermost unit and is
as much as 500 feet thick. It contains blocks of Paleogoic limestone up
to 200 feet thick and several hundred feet in dlameter, as well as larvge
boulders of Cretacecus arkose and Pre-Cambrisn schist. Occasionally,
these boulders are set in & watrix of thin-bedded arkose and conglomerate.

: E:};'Nﬁq . .\_&"‘ ALl -\Mf\'@o o A £E n@;’;ém"t‘ An ot foem O Can S e

oAk {
Ka. &ﬁatae@@uﬂ sediments consist of pomsibly 10,000 feet of dominantly

silicétus units ineluding arkose, guartzite, siletones and conglomerste.
Weat of Saginaw Hill and south of Helmet Peask there are 100-200! horizons
of limey sediments. Much of the alteration and mineralizebion in the Pima
digtriet 1s in Cretaceous sediments.

Ps. DPalepzolc sediments include formations from the Cambrisn Bolsa
quartzite through Permian Snyder H1ll, Thick bedded, masgsive limestones
redominate, In the Plma district and to the south around the Twin Butites,
1000 to 5000 feet of these sediments are exposed. A% Mineral Hill and San
Ravier they are host to base metal replacement and contact-type deposliis.
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* IGNEQUS ROCKS - EXTRUSIVE

Poat-Mineral

Tab. Late Tertisry or Guaternary basali consists of 2 mazimum of 200
feet of essentially horigontal Plows of dense black vescicular basalt and
some basaltie rubble layers., At Blask Mountaln it overlies the San ¥avier
conglomarate.

Pre-lineral

Taa. Tertiary Shorts Ranch andesite is a light purplish-gray rock
with & dense groundmass and abundant phencerysts of plagloclase. HNorthwest
off San Xavier Misslon it is sbout 200 fest thick,

Ter., Tertiary Cat Mountaln vhyolite 1 & gray pyroclastic with abundant
xenoliThS in e glassy groundmass containing smell shenocerysts of gquartsz and
Teldspar. Flow bending is common. In the wmapped sres it is at lezat 300
feet thick, It overlies the "¢haos® unit of the Bilver Bell formation and
is belleved equivalent to the dsclbe agglomerste at Silver Bell.

IGNECUS ROCKS - INTRUSIVE

Poat-Mineral

The. Tertlary hornblende-andesite is a light brown vock with pheno-
crysty or feldspar and hornblende in an aphanitic groundmass., It ococurs
in leng, narrow dikes that cut the tilted San Xavier conglomerste and older
Formations.

Top. Tertliary bvasalt porphyry iz a dark greenish-gray rock with asbune
dant comrse plagloclase phencerysis and smaller pyroxenss in a zlossy o
aphanitie groundmass. It ocewrs as large, elongzebte masses which appear %o
be intrusive.

Pre~Minersl

Im. Tertiary monzonite when fresh is a dark rock with small to mediume
sized Phencoryests of Peldspar in a gresnish, medium grained to aphanitie
groundmass. wuartz and blotite are common., If cccurs as small irregular
plug~like bodies that cub Tertiary and older formations. The monzonite
weathers easily so is mors offen found in surface depressions. It iz probe
ably more sbundant than indicated by present exposures. Thers is a mariked
colncidence between the cueourrence of monzonite and the stronger indileations
of copper mineralization. This obviously suggests a genetic relationship
batwesen them. :

¥d. Tertiary disbase is a dense, dark intrusive composed of small
feldepar crystals in s black, sphanitie groundmass. It ocours 28 a few
small dike-like bodies eutting Tertisry and older formations,

Thr. Tertizry blotite-rhyclite iz & massive gray porphyry in which
small crystals generally predominate. Quartsz is the most abundant of the
crystals, and feldspar and blotite asre common. The rock conbalns numercus
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small xenoliths of older formstions including dicpside-sndesite. In

the Amole Area nser Beehive Pealk the blotite-rhyolite is in intrusive
oentact with the Silver Bell formation. It is somewhat silisified and
resistant to evosion. Blotite-rhyolite coours in the Plms ares sast

and scuth of Helmet Peal. 4 hole drilled south of Red Mill cut mineral-
ized rock. The small outerops farther south are weakly altered to

fresh. Upon weathering this rock disintegrates readily %o & white
powdery mass. Fragments seldom occur in alluvium even 2 few feet from
the ouberop. BHecause of this weathering characteristic it is possible
that s lavge body of Dbiotite-rhyelite ocours in the arsa and iz congealed
by the shallow alvium, There is no evidence that this rock is genetiecally
related vo mineraiisation, in distinetion to the monzonite.

fda. Tertlary diopside-andesite is o massive gray-green porphyry
with phénocrysts of plagioclase and diopside. It intrudes the Cab
Hountain rhyolite in the fmole area,

Isg. Tertiary Slerrita granibe is a coarse 3o mediunm grained gran-
ite from which has been cut the broad pediment extending north and east
of the Sierrita Hountains. In the hills west of Minersl Hill pegmatite
and aplite Danding is prominent. West-northwest of Twin Bubtbes and in
the area west of 3an Yavier and Mineral Hill, grenite underliss Paleozoic
sediments. The contect in the latter aves is a {latly to moderately sast
dipping fault plane, In the vicinity of Twin Buttes granite is intrusive
into Paleozolc formations causing comsiderable contact metamorphism. In
the Pima area i1t is generally unfavorable $o mineralisaiion.

Pre-C. FPre-Cambpian rooks are exposed in a small isolabed hill in
the southwestern part of the mepped ares. Hore, lenses of cosrse Boisa
quartzite conglomerate are in sedimentary contact with 2 coarse grained
granitic rock. Agfsocciated with the granite are bands of wmebtamorphis
?@&iﬁ including greenstone, coarse guarts, and a fine grained granitic
roelk.

[ ot adl



tﬁ%&ﬁ 1@9 1@5“'{3’

Hre X, Bo Hichord, Chiel Geoloplist
bdwerlenn Smelting and Relinivng Cewpuany
613 velley Wational Building

Tusecn, Aristons

Bear e, Blchards

Thie is to schnowledge your lebtber of May Lih, with abtbachad
mep eshowlag proposed drill siten. I note thed you heve conformed this
progrem bo & grid sysben as bast you sould, considering thed mush of
the prlor drilling hes been of rendem nsture, It new appesrs thah you
will be sble to espproximate & 250-Coot cest-wesd, and & W0=-Iont northe
south, grid spacing., While this is nov ideel, I belleve 1% ol fers nue
bept procedury te follow from this polnt forwerd,

You have discussed the history of drilling oun this projest
e dabte, in some detell, end indloated thabt there ip & good deal of
differance of opinjon as to where new holes should be &rilled. Vou
heve aiso considered drilling in generel from & theoresicwl point of
view snd while I belisve your broed conclusions are sound, I think
there gre some additionsgl preebicnl maiterd to conslider, tpeeilically,
we are deeling with wnbnoews ssrucbursl fessturss end 1¢ 48 impossible to
interpret reondem drilling. fTherelsre, we must edopt the beat co-
ordinete system svellabls {using pest drilling) end adbere rigidly e
1t henceferth. The rsssen for this is bhat until bthe structursl
geclopical controls sre betbter known, 1% will be impossible to construct
aggurate sections where projecticns of even very short disbances wmusd
be made., I gould accept either o Srisngueler or roctengular patiern,
bud our problem now is Yo mele the best possible use of existing holes
end this ¢ dome In the grid you have proposed,

knother guestion which has beoen rveized porteins te 0lonew
spaesd, inglde drilling. Mush of this will be reguived since we spre
dealing with & marpioel deposit whoss strustursal conbtrol iz unknown.
To determine whether or mot the coat of clossespaced, inside drilliing
will be JustiTlied, however, 1t will first be nscessary o 8dd move Lo
the broad pleturs, snd for thed ressen, I approve Four goensrel proposed
nrogram, with the few exocopidions noesed below.
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vefer driliing the hole spotied M0 feet northesst snd the
ones about 300 feebt southesst of H.H. 32. Instesd, drill one bole 260
feet south of Ho. 32, undéd unlese the resulbe of this hole eve enbirsly
negative, follow this by snother hinle 300 leet south of the ooe Just
indicated. These holes topether with completion of Dol &%, op
posslbly tuo ot proper speoing north of D.H. 6%, will provide us with
snother cempleted seotion. Lster, we wmey rejuirs hoelss on the nopth-
south coordinade bultween I5-¥ ¢ amd 30-W. A4Also, I think 1% iz very
imporéant o £412 aub the S0 coordinats as soon ae this is possible,
end thersfore, I requselt that & hole be drilled 300 feet north of L.H,
22 and snother 306 feet south of U.H, 2L, These will serve the doubls
purpose of sdding to the BO-¥ seotion snd Lo the L0 +» 50-% zection.
The propesed hols 300 fest north of D.H. 65 should be completed us
gurly as posalible, bubt I would suggest that it might be sdvisabls te
hold the proposed hole spobtbed 200 feet north of D.E. #1 end deill the
one gpobied 500 feebt north, Pirst.

I am very snxions o enpond our Lnowledps nerith snd easgd of
sur pregent concentration of deilling in opder %o osteblish aome
sondinuity throush o D0, 5h and o D.H. k8. Yo sceomplish this then,
your proposed hole aopth of D.H. 66 on Llsl, %z very lmportant, and
the vne on bd ¢+ BheH on the sews north-south coordinste, iz slzo one
depsrving priopity. For the tims being, 7 see vary 11tils sntouragee
mend southsssberly, since your holse 53, 63 snd & eppesyr t¢ be guite
negative, Conneguently, 4t iz now importent to direct eliention
northerly and sseterly. This would wean postponing, Indefinitely,

s

driliing ab the site 300 Ffoel south of D.H. &b

i de no% now juet whet holes you have in mind relative %0
perfecting discoveries on addlitional oluims, I belisve the pressurs
iz off in this connectlon and thet oswy program showvld be more orderly
now, heving in mind provies continuity of the comgereiasl ove arses.

In my shove comments I heve stressed sesterly snd northerly
srploration, bub &% the seme time ¥ belleve we musd cuntinue %o keep
ia wind tying up the mineralized eree in the Ztate Ho. 1 oleinm with
the melin sone. 4% least ong zection should be drilled sentluuocusly.
This could be on geotion L6 » 508, or ssswdng thel your proposed
hole soukh of D.H. 47 on 40 + 50«8 18 snsouwraging, wo mighi prefer to
somplete that sestlion since 1t would glve ue & conbinuous secition
whrouzhout the prostesd esst-wssd length, upon whieh we have informes
Lion.

In the Lfovegeing commenbs I have approved praetiselly everye
thing vsou heve propossed, with the szxeeption of sugpesding 2 switeh
swpy from the 30 + 250 section. UndoubSedly after these holss heve
ween completed, uniess they srs gonerelly negetive, 1t will be
necsssary to underiale additioned, elosely-spused drilling, bub shsre
iz ne wey o prediet whet will be regulred. Ow Infermstion iz Pull
of "holes” and we cunnot expest Lo gol snswers o all gusstions
lmmedliastely. 4% the noment we ean only coneluds that we sre dealing
with & very irregular and ppotty type of minerslizstion whose
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geslogiesl conbtrels eve difficult te auslyze Iro

2 dritling results.

rg more foobtage beoomes aveilsble for study, we will bas betier sble Lo
appreize the problem. Ve are mot desling with & “porpiyey” deposlt
snd Ghers i1z very 14ttle Likelihood thet we will be able %o understand
4% wntil we hove wmuch addistionel infoemation. Ve should heep owr
geatlons up b dabe currently apd stiempht to interpest resdults pro-
gressively, as lar se possible. Aleo, ws should spubinually be cone
sidering whut possible sxtractlion progrea might be spplied, eand I
therelore sherouphly epprove of the preliminery estimetes which gou
plen to have Mr. Fapite propere. H11 conperned, howsver, wmust realizs
that sueh Infermetion is of preliminsry nebure and subject to possibls
drastic chanzs, when the dataz sre novre gomplebe,

$F vhese sotimates indlcade o sltustion of posaible comusrelial
warbh, we will ppobshly Pind 1t netsssery to deill sdditionsl closely-
spased holes for Surther refinement of oup doetn, I hove been opbinistic
g8 co Lhe wliimsbe oubooms of $he Hesb Pims prapram, bt 1 as Ieank fo
say theb the resent negedive drilling in the southwest cornes has Gige
soureged me sonsiderebly. I Feel, therefore, that weoh depends upon
she resalts whilsh vou obdain in the holes te be drilled north ond swst
af the mails mineral zoms, bosether with possible Durther sxtension
northwesberiy, toward and into Bamer grovsd.

You bhave not dlisoussed the sublest ol depih of halss,
sotwelly, this &8 & dif0ieuls gusstion In 1tsell mnd we have noaded
some 460p holes to sopist In bulilding sections and lov purpeses of
imbepprebotion. It sowsns bo =g, however, bthat the dopth of heles
ghould be held to a mindms snd when deilling nesr one or wmore holes
¥atoh heve boen eitended to TOU « 300 Ceek, oy move, it might be welil
i this oxplorstory oyole fo 1imit drilling to depths within wihich
open pit mianlng would be Poumible. I admit that this dees Ao give
ug the full geologiesl problem and by rigidly lellowiag this pro-
codure, o veiluabls highegrade ovre body st dopth mey Le overlooked.
Yevertheless, I bellsve our primery oblostive 2% this time is %o doter-
mine whother or not we heve an ore bedy which mey be mined by open pis
mathods.

Yery bruly yoursa,
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Tueson Arisons

Noverber 10, 1955

MEMORANDUM T0: Mr. Snedden

Yesterday I received o ogll from Mr. Gleeson of the Conbract
Division of Iongyesyr. Te wes in veceipt of my lebiter of Novewber &, in
which he was edvised thet we intended to terminabe the conbract with them
upon complebion of thely present drill hole.

M. Gleason wanbed to kmov 1f we would pevmit them to bring in
8 nevw drilling cvew amd drill another hole in an stbempt to improve the
core recovery with thelr wire line eguipment.

After discussing the mabter with you, I advised Mr. Gleason
thet we had slready contracteld to bring in the third Joy rig, and due to
our limitetions of persémnel and somple handling equipment, we conld nob
continue Lo meintadin the Longyenr rig on the job.

Mr. Gleason sald that Mr. Pickerd, thelr Genewsl Field Superine
tendent, would like Yo visit us in the near fubture and discuss Longyesr's
drilling procedures on our Jjob. I told Mr. Gleason that we would like very
much o talk with Me. Plekerd snd that he chould advise us o few days in
advance of 2 vigit so that some of our field men could be in the office
to porbicipste in the discusgsion.

Urigingl Signea BY
¥. Richard

ea:  FVRicheyd
JECourtright 5
Hardie
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The *ﬁil&ﬁi;g is @ resume of the diamond drilling progrem now

o ‘#;‘

hﬁmﬂg conducted on the Golden West group of ciaims in the Hast Plma
0ga, as *&ﬁ%ﬁb%ﬁ% by Br, L. H. Heyt, Posslbly you will wan@ te make
idltional comments upon your return, e o limited time
a& seamente have not E%ﬁﬂ nrapered; gi@ ge refer 3o the month
for June for maps and wfﬁﬁ. seebion.
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W@rﬁ in the Goldan fﬁﬁ@ f&é WHE @rﬁhiﬁﬁa afte ? ol @lacav*ﬁﬁﬂ
Pie survey had indizated the sxistence of ssveral roug Gt
branding comductors. Triiling wﬂ% atarbed on the ?,5@ rortherly
whiloh wos consldersd o give %v» strongest reaction. OSeophysiosnl
sugzssted that the anos 13 was & pellestion of & oov mﬁ@ﬁ@ zone of
provable sbesp dip ‘hﬁﬁa fzasﬁw*MWW% sxoeading 350 to 4007, A
detalied growd 2 nmmaﬁﬁmﬁ SRrVey ol t“@ w“ﬁ@ ares zZave no anomaly.
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