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OFFICES:

TUCSON, ARIZONA (BUSINESS)
2343 E. BROADWAY. SUITE 206

PERRY, KNOX, KAUFMAN, INC. P.0. 80X 12754. 21p 63732

TELEPHONE (602) 622.0582
MINERAL EXPLORATION AND DEVELOPMENT SPOKANE. WASHINGTON

NORTH 20 PINES ROAD. SUITE 21
P. O. BOX 14336. ZIP 99214
TELEPHONE (509) - WA 4-0878

Tucson, Arizona
October 2, 1974

Mr. J.B. Imswiler
Manager of Explorations
Western USA

IMC

Suite 12

390 Freeport Boulevard
Sparks, Nevada 89431

Attached are two copies of our evaluation of Nucas Ltd.'s
San Pedro pediment properties (Beth claims), Pinal County,
Arizona.,.

This report reflects the conclusions of our phone conversation.
If you have any questions please call.

Also attached are copies of the very preliminary material
initially forwarded by Coryell to Bob Kayser. No other
information provided by Nucas was retained.

RRY, KNOX, KAUFMAN, INC.
AJP/sc
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REPORT

A REVIEW OF
ATRBORNE MAGNETIC DATA
BETH CLAIMS AREA

PINAL COUNTY, ARIZONA

for

Nucas Limited
Tucson, Arizona

ELLIOT GEOPHYSICAL COMPANY
Mining Geophysical Engineens
4653 East Pima Street
Tucson, Arizona 85712

Ref: CY1E
June 27, 1973



In accordance with your wishes, a study has been made of the airborne

magnetic data available covering your Beth Claims Area and surrounding

region in Pinal County, Arizona. This claims block is situated at

approximately 32°0— 43' N. latitude and 110°— 33' W. longitude, and

within the confines of the Clark Ranch 7 minute quadrangle sheet. 1In

addition to studying the available airborne magnetic data, selected drill

core samples from drill hole CCP-1 and CCP-3 were run in the physical

property laboratory of ELLIOT GEOPHYSICAL COMPANY in order to determine

their magnetic properties. This laboratory physical property work was

reported to you in a separate physical property report, dated June 25,

1973.

This physical property report is attached to this report for

sake of completeness.

Pertinent references to this report are as follows:

1)

2)

3)

4)

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON.,

Residual Aeromagnetic Map of Arizona, scale 1:1,000,000,
W. A. Sauck and J. S. Sumner, 1970.

U. S. Geological Survey, Geophysical Investigations Map
GP-419, Aeromagnetic Map of Mammoth Quadrangle Pinal and
Pima County, Arizona, W. J. Dempsey and M. E. Hill, 1963.

Physical Property Report, ELLIOT GEOPHYSICAL COMPANY,
letter to Kirby Coryell, Nucas Limited, June 25, 1973.

Undated Airborne Magnetic Map (selected portion), flown by
Aerial Surveys, Salt Lake City, for Cyprus Mines Corporation,
scale 1:24,000 at mean terrain clearance of 500 feet. This
data covers predominately the low magnetic anomaly presented
in sec. 19, T 8 S., R. 18 E.
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5) Discovery and Exploration of the Kalamazoo Orebody,

J. David Lowell, AIME meeting, New York, February 25-29,

1968. Paper preprint No. 68-I-3.
The airborne magnetic data available for the Beth Claims Area is
available at the present time from two sources. U. S. Geological
Survey, Geophysical Investigations Map GP-419 and a proprietary survey
flown by Aerial Surveys for Cyprus Mines Corporation. The USGS data
gives a broader range of coverage and in its entirety covers the
Beth Claims Area. This data was flown at a mean terrain clearance of
1,000 feet whereas the restricted area of the Cyprus Mines Corporation
was flown at a mean terrain clearance of 500 feet. However, the Cyprus
data covers predominately the magnetic low anomaly located in sec. 19 of
T. 8 S., R. 18 E. For this area, then airborne data is available from

two flight levels.

Attached to this report and forming a part thereof is a reduced scale map
of the northern portion of USGS Map GP-419. On this attached map,
entitled "Index to Airborne Magnetic Anomalies and Drill Holes", are
shown the pronounced airborne magnetic features that were studied in
detail and the available deep drill holes in the area known to this
writer at the present time. On the attached index map the positive
airborne magnetic anomalies have been indicated in red and the negative '
(or low) airborne magnetic anomalies have been indicated in green. Each

has been given a reference letter designation for subsequent referral.

)
In addition to the above namee. detailed airborne magnetic coverage of

the Beth Claims Area, one should also consider the Residual Aeromagnetic
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Map of Arizona which in a regional sense gives the general magnetic
structure of the Beth Claims Area. The study of the map shows that the
magnetic grain in the Tucson area and northward towards Florence, has a
general strike direction of N. 45° W. with some suggestion of a magnetic
disruption north of Tucson with a generalized strike of N. 45° E.
Thereby this magnetic disruption of finite length apparently cross-cuts
the general magnetic grain of southeastern Arizona. The general
regional magnetic features and cross structure are clearly indicated on

USGS Map GP-419.

A per%gal of the USGS Map and as originally pointed out by Mr. Kirby
Coryell, suggests that the cross-cutting northeast-southwest magnetic
structure that disturbs the general northwest-southeast magnetic grain
has possible economic significance. In particular, the disturbed
northeast-southwest magnetically indicated structure extends from two
well known mineral deposits, the San Manuel Orebody and its neighboring
Kalamazoo Orebody which occur predominately in association with magnetic
low "A", as shown on the attached index map and the magnetically
indicated cross structure extends to the vicinity of the Newmont
Exploration Ltd./Exxon U.S.A. mineralized zone known as Copper Creek.
The Copper Creek zone is not shown on the attached index map but is
slightly off the east edge. It exists approximately in line with
magnetic low zones "A'", "B'", and "D" and approximately 4 miles northeast
of magnetic low zone '"D". The location of the San Manuel Mineralized
Orebody and its neighboring Kalamazoo Orebody have been clearly shown in

the above referenced paper by J. David Lowell, 1968. The location of
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these two orebodies lies just on the northern edge of magnetic low zone
"A" and it would appear to be a safe assumption that this low zone, in

some way, is associated with the mineralization.

If this concept is true, then the magnetic low zones of '"B'" and "D" along
strike of the magnetic disruption zone may also have similar economic
possibilities. Of lesser interest, but still possible is magnetic low
zone ''C" which is not on strike but could be genetically related to the

other magnetic low zones.

Because of the two known orebodies, the San Manuel and Kalamazoo zones,
much exploration activity has been performed in this area to the north-
east and as known to this writer at the present time, there are two deep
drill holes, MW-1 and BC-1, which were drilled by Bear Creek Mining Company
and five drill holes designated CCP-1 through CCP-5, that were drilled by
Cyprus Mines Corporation. Basic drill logs of these seven holes are
available at the present time. It would appear to be a technically

sound assumption that magnetic low anomaly '"B'" was a target for investi-
gation by Bear Creek Mining Company and was the reason for the spotting
of their drill hole MW-1 which was a deep hole but with discouraging
economic indications. Bear Creek Mining Company also tested anomalous
zone "D" with their drill hole BC-1 which also had uninteresting economic
indications. Cyprus Mines Corporation also tested magnetic low zone 'D"
with their drill hole CCP-1 and magnetic low zone "C'" with their drill
hole CCP-2. Neither of these holes had any positive indications of

economic mineralization.
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Therefore, other organizations have been strongly interested in the
magnetic low zones which in part form the magnetically indicated

cross structure extending from the Kalamazoo Orebody to the Copper

Creek district of the Newmont/Exxon exploration activities currently

in progress. The question remains, have the magnetically indicated
cross structure examplified by these magnetic low zones been properly
tested in view of economic possibilities? This is the real purpose of
this study of the airborne magnetic data although it must be emphasized
that magnetic low zones are not in themselves valid geophysical targets,
without other supportive data. From the magnetic point of view the

real important conclusions derivable from a regional study of the magnetics
is the existence of the magnetically indicated cross structure, which
apparently cuts the main geologic fabric of this area. The economic
conclusions is therefore that both ends of the cross structure have
economic copper mineralization and therefore economic targets could very
well be developed anywhere aloqg the cross structure and the bounds of the
cross structure can be defined by the magnetic data even though a given
small magnetic anomalous feature, such as magnetic low zones "A'", "B",
and "D" are not in themselves necessarily indicative of specific drill
targets. It should be pointed out clearly, this is an important concept,
that the structure magnetically defined 4% has undoubtedly economic
significance, but an attempt to derive specific drill targets based on

the magnetic data is rife with insurmountable problems.
Negative magnetic closures or as more commonly called magnetic low anomalyi¢s

are often times very misleading magnetic patterns. Magnetic low closures

may be due to: 1) a drop in magnetic activity to normal background,
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2) an anomalously negative area due to reversed natural remanent magneti-
zation of sub-surface magnetic rocks, or 3) merely be the normal negative
anomaly located on the magnetic north side of magnetized bodies. It
sometimes requires a very careful scrutiny of regional magnetic data and
a careful study of magnetic patterns in order to determine which of the
three conditions have given rise to so called negative magnetic closures.
Many explorationists today are obsessed with an over-interest in negative
magnetic anomalies and incorrectly assume that these are all due to
alteration patterns due to the destruction of magnetite in a = magnetic
environ such that the magnetite is oxidized to hematite, a relative‘j
non-magnetic mineral. While this in theory is a possible cause of -a-
negative magnetic anomalies it is by far not the most common source of
such magnetic features. Besides alteration patterns with attendant
destruction of magnetite in a magnetic environ, negative closures may be
caused by non-magnetic rocks including volcanics and intrusive rocks that
are normally considered to be magnetic. An example of this would be the
tuff cored in the bottom of drill hole CCP-3 which had no magnetic
response as reported in the attached physical property report dated

June 25, 1973. Another common rock in the vicinity of the Beth Claims
Area is Gila conglomerate which is usually non-magnetic,and every indication
in this area would suggest that the Gila conglomerate present here is
truly non-magnetic. Another rock anomaly found in the Beth Claims Area
that is also non-magnetic is Oracle granite which is known to exist in
the vicinity of the Kalamazoo and San Manuel Orebodies. The rock is also
prevalent in Bear Creek Mining Company drill hole MW-1 and more than likely

contributes to the low magnetic closure at this locale.
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Therefore one must be very careful in analyzing an apparent magnetic
structure consisting of magnetic lows which may have no economic meaning
and do not in themselves generate viable drill targets. The magnetic

lows whichfi&%gt%redominate feature of the cross magnetic structure,
extending from the Kalamazoo orebody to the Copper Creek area,may be
reflecting deep seated structure of possible economic interest but such
reflection is an indirect reflection. More directly, the magnetic lows
are merely reflecting non-magnetic rocks or in other words, a lack of
magnetite content in the rocks and overburden at these specific locations.
The most prevalent possibilities creating these lows is deep filled
trenches of Gila conglomerate. This in itself, while not direct evidence
of ore mineralization, can suggest deep seated structural faulting and
therefore gives viability to the cross structure as having possible

economic potential.

A regional interpretation of the magnetic data strongly suggests that

the magnetic lows, or negative closures, are merely normal background
magnetic levels and therefore are reflecting rocks that are non-magnetic
or lack magnetite. Therefore these background &:;:i;~cou1d be reflecting
alteratiqns and resultant magnetite destruction of formally magnetic
rocks7 f%eep trenches of Tertiary gravels or Gila conglomerate, non-

magnetic volcanics which are known to be present in the area from the

drill core of drill hole CCP-1, or Oracle granite.

Magnetic low zone "A'", associated with the Kalamazoo and San Manuel orebodies,

is more than likely due to the presence of Oracle¢ granite and other acid
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intrusives, with the addition of possibly magnetite destruction of
surrounding volcanics, due to the orebodies themselves. It cannot be
ascertained definitely that alteration played a part in the formation
of this magnetic low, but it is quite conclusive that the acidic
intrusive rocks at this locale do significantly contribute to the

magnetic low closure.

Magnetic low anomaly "B'", based predominately on the data from Bear
Creek Mining Company drill hole MW-1 suggests that Gila conglomerate
to 1,000 feet and predominately Oracle granite to the order of 2,800
feet, have contributed to this magnetic low.being rocks of non-magnetite

content as a rule.

Magnetic low anomaly "C'", is also more than likely due to a deep trench
of Tertiary gravels or Gila conglomerate to at least 2,000 feet according
to the log of drill hole CCP-2. Other non-magnetic rocks may be present

here further contributing to this low feature.

Magnetic low anomaly ''D" has more data and can be more adequately
explained. Predominately Gila conglomerate to 1,400 feet plus non-magnetic
volcanics rocks from 1,400 feet to at least 3,400 feet are evident in the
logs of Bear Creek Mining Company drill hole BC-1 and Cyprus Mines
Corporation drill hole CCP-1. Of particular note is the physical property
data run on core samples from drill hole CCP-1, which is included as an
attachment to this report. It could be noted that the average magnetic

susceptibility of the volcanics rocks from 1,600 feet to 3,400 feet is
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385 x 1076 cgs units, which for all intent in purposes are almost
non-magnetic. This physical property data, in conjunction with the two
drill logs, more than adequately explains this magnetic low closure and
there is no suggestion that this in itself is a drill target .and as there

is no suggestion of any magnetite alteration indicatioms.

In order to more conclusively analyze the magnetic lows, it is often

times advisable to study the magnetic highs in order to determine what
magnetic susceptibility levels in depth these structures are interpreted
at. Here the purpose is to make a systematic study of the magnetic high
zone and the data is reported here for completeness sake. Both the
airborne magnetic data from the restricted survey by Cyprus Mines
Corporation and the USGS data as reported on Map GP-419, has been utilized
in this study. Quantitative magnetic interpretative techniques have been

followed using accepted procedures.

On the attached index of anomalies, the magnetic high zones that have
been studied quantitatively, are so indicated in red. The interpretation
of these zones have resulted in the following average values, as presented

in the following table.
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Magnetic Anomaly Depth Below Ground Magnetic Susceptibility

Index Designation Surface in Feet In 1077 cgs Units
E 1,500 5,400
F 3,300 4,000
G 1,000 2,400
H 250 4,900
I 1,900 2,400
J 600 2,000
K 2,600 2,400
L 1,800 2,800
M 2,500 2,600
N 1,000 1,200
0 2,300 2,400

In general, these magnetic highs are more than likely reflecting inter-
mediate volcanics that are buried at the depths indicated and containing
magnetite to the level of % to 2 percent by volume. Of interest, these
magnetic high zones for the most part surround the low zones in questiong
that define the magnetic cross structure. Therefore, at the depth of the
magnetic low anomalies "B'", '"C'", and 'D", these zones are strongly

suggestive as having been already tested by the existing drill holes.

Correlation of drill hole data from drill hole CCP-3 and CCP-4 suggest
that Gila conglomerate and non-magnetic tuff, as reported in the attached
physical property report to at least 2,000 feet in depth, correlates very
well with the interpreted depth to magnetic rocks of 1,800 feet. This

would suggest that below the tuffs there is™ther volcanic sequence of

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON. ARIZONA




11

which some are more-than-likely slightly magnetic. The indicated magnetic

susceptibility level suggests perhaps one percent magnetite by volume.

In summary, the study of the airborne magnetic data available for the
Beth Claims Area suggests strongly that the magnetic data is distinctly
indicating a cross structure which is probably a reflection of an old
structural break extending at least from the Kalamazoo orebody northeastward
to the Copper Creek district. Unfortunately, our magnetic coverage in
detail does not extend eastward as far as the Copper Creek district nor
west of the Kalamazoo orebody and therefore we do not know how much
further easterly or westerly this cross structure, as magnetically
indicated, will persist. From the Residual Aeromagnetic Map of Arizona
the cross structure does not apparently exist much further than that
defined on the detail survey by the USGS and Cyprus Mines Corporation.
It is important that this structure is there, that it is an indirect
indication of possible economic mineralization, and that somewhere along
the structure additional economic sulfide mineralized bodies could be
located. On the otherhand, the airborne magnetic data, as presently
available, by itself cannot point out specific target area warranting
any drill testing. The magnetic low zones "A", "B", "C", and "D" are
not in themselves necessarily indicative of specific targets, even
though two major orebodies are associated with magnetic low zone "A'".
This does not however negate the possibility that along this structure

somewhere, a major copper body may be located.

In order to derive more specific targets for possible drilling, other

geophysical data or geological, or drill hole data needs to be correlated
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with the magnetic data in order to possibly obtain potential indications
worthy of further exploration activities. In particular, from the
geophysical point of view, gravity data might be important in studying

the trench concept of this magnetically indicated cross-structure.

Adequate gravity coverage properly performed and interpreted with subse-
quent correlation to the airborne magnetic data in particular, might

map post mineral cover such as the Gila conglomerate, and separate

Gila conglomerate magnetic behaviors from those of non-magnetic volcanic
rocks. Between the two methods, it may be possible then to derive specific

targets for exploration.

As part of this report there has been no attempt to integrate any other
geological or geophysical data available other than the drill holes as
specifically described previously in thisreport. In conclusion, the
magnetically indicated cross structure is real, is economically important,
and should yield possible deposits of economic sulfide mineralization, but
specific drill targets cannot be derived from the data at hand and
therefore, no drilling recommendations can be made in this report.

June 27, 1973 Respectfully submitted

Tucson, Arizona
ELLIOT GEOPHYSICAL COMPA

Attachment: Index Map
Physical Property Report, June 25, 1973
Distribution: Kirby Coryell (2 copies)
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ELLIOT GEOPHYSICAL COMPANY
‘dubdhg é?eqﬁﬂyﬁbal éﬁngaumas
4653 EAST PIMA STREET TUCSON, ARIZONA 85712 TEL. (602) 793-2421

June 25, 1973 Ref: CY1P

Nucas Ltd.

5140 East Burns Street
Tucson, Arizona 85711
Attention: Kirby C. Coryell
Dear Mr. Coryell:

Re: Physical Property Laboratory Determinations - Magnetic Susceptibility

The Beth Claims Area samples received from you on April 4, 5, and 20, 1973,
have been run in the physical property laboratory to determine their magnetic
susceptibility values.

The magnetic susceptibility measurements made in the physical property
laboratory utilized a magnetic susceptibility bridge type instrument
operating at a frequency of 400 hertz and following conventional physical
property practices. The limits of detectibility of the bridge are approxi-
mately 20 x 10-6 cgs units. The results of the laboratory determination of
magnetic susceptibility are reported in cgs units on the attached table.

The samples will be held in storage in the laboratory for 90 days to await
your instructions on disposition.

Respectfully submitted,

ELLIOT GEOPHYSICAL COMPANY

CLE:bt
attachment: Table
Distribution: K. Coryell

CHARLES L. ELLIOT REGISTERED PROFESSIONAL ENGINEER
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ROCK PHYSICAL PROPERTY LABORATORY DETERMINATIONS

CORE SAMPLES

for

Beth Claims Area
Nucas Ltd.
Tucson, Arizona

Sample Magnetic
Sample Depth Susceptibility
Number In Feet ~ in 10~° cgs units
CCP-1 1642 0
Cccp-1 2007 555
CcCp-1 2250> 535
: CCP;I 2446 0
ccp-1 2768 500
Ccp-1 2853 ‘ 420
- ccP-1 3195 745
CCP-1 3227 170
Cccp-1 3300 365
CCpP-1 3365 480
ccp-1 3398 460
DDH-3 1505 0
ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON, ARIZONA

June 25, 1973
Refl: CYIF,



Tucson, Arizona
October 2, 1974

TO: Mr, J.B. Imswiler - IMC
FROM: A.J. Perry - PKK

SUBJECT: Evaluation - San Pedro Pediment Properties of
Nucas Ltd.

Summary

Nucas Ltd.'s proposal provides an opportunity for IMC to ex-
plore for one or more moderately to deeply buried, blind,
porphyry type copper-molybdenum target(s), along 3} miles

of the 5% mile long pediment covered belt between San Manuel-
Kalamazoo and Copper Creek. Well developed aerial magnetic
and gravity data provide information as to general trends

and assist in estimating depths to bedrock but do not define
possible mineralized areas. Photo geologic studies indicate
numerous accurate structures are present in areas of post
mineral cover. Such structures were apparently observed on
pre-mining photos of nearby San Manuel and are thought by
Nucas to reflext intrusive crackling and subsidence == thereby
indicating the presence of zones favorable for hosting porphyry
type mineralization.

Three companies have drilled holes in the area currently held
by Nucas. Only two of these borings have penetrated Pre-
Cambrian basement. Alteration in the bedrock tests was of the
propylitic type. Sulfide mineralization encountered was

very weak. No assayable amounts of copper or molybdenum were
encountered,

Nucas holds +1000 claims (about 550 remain to be validated)
and 7 State parcels covering an irregular area about one
township in size. They propocse that IMC take over exploration
and carry thru to development -- with Nucas retaining a 25%
carried interest with some rights for additional buy in.,

Nucas' proposed next phase of work involves completing about

5 holes and drilling at 7 other locations. With the drilling
required for claims perfection the cost of the proposed work

could easily amount to $300,000,

Recommendation

The exploration opportunity available f£o IMC from Nucas would
involve wvery substantial expenditures (_the 3 previous exploring



groups =-- including Nucas -- have spent +$500,000 in the
Nucas area) in search of a poorly defined target(s). More
well defined objectives can undoubtedly be pinpointed thru
the current IMC-PKK effort.

It is recommended that IMC take no ihterest in the Nucas
proposal at this time. '

Background

Mr. Herbert Leopold, a limited partner of Nucas, Ltd., con-
tacted Mr. Robert Kayser of IMC in Libertyville concerning
the properties of Nucas situated on the San Pedro pediment.
Mr, J.B. Imswiler requested that PKX examine the Nucas data
on a consulting basis and report to IMC concerning the pro-
perties' apparent potential.

Extent of Evaluation

The writer devoted 4 days to office study of the voluminous
data of Nucas and in preparation of this summary report.
Honoring the request of Nucas, none of their compilations
were reproduced. The Nucas land area is pediment covered
and Nucas' general partner - geologist, Kirby Coryell, con-
curred that there was no purpose in making an on site
examination,

The examination effort of PKK was preliminary. Considerable
additional work would have been required before final recom-
mendation had the Nucas opportunity appeared to have been
tailored for IMC,

Location - Nucas Property Position

The Nucas property consists of an irregular block of better
than a township in size covering portions of T8S Rs1l7 and 18%F
(see Figure 1).

Nucas controls +1000 claims and 7 State parcels (4] sections
of State land). About 450 of the claims are reported to have
been validated, DMr. Coryell indicates that annual work is
due on about l% sections of State land in seven weeks ($9800
worth of work required).

The detail of the Nuicas land situation was not examined.




Geology

The San Pedro pediment holdings of Nucas set astride the

N35W trending San Pedro linear. This structural interruption
extends from Bisbee thru San Manuel, Ray and Superior to
Jerome. At Nucas this linear junctions with a N65-70E
structural element which joins San Manuel-Kalamazoo (Magma
Copper Company) to the Exxon-Newmont mineralized area at
Copper Creek. This NE structural feature may be a part of

a larger belt that passes thru Silverbell - San Manuel -
Copper Creek and Morenci.

Adding to the attractiveness of the concealed bedrock area
of Nucas'is the contact of the Pre-Cambrian Oracle Granite
with the older Pre-Cambrian foliates of the Copper Creek
area.

Overlying the Pre-Cambrian on the San Manuel side of the
pediment area is the Cloudburst Formation. This is a wvolcanic
sequence of variable character - in large part an agglomerate.
This unit is thought to be the volcanic equivalent of the
"just" post mineral dikes at San Manuel-Kalamazoo. The
presence of Cloudburst probably indicates limited erosion

of the Oracle surface subsequent to any possible mineral
emplacement,

To the East, closer to the Copper Creek environment influence,
Glory Hole volcanics overly the Pre-Cambrian. These rocks
are pre-ore in age and were penetrated by at least two holes
drilled on Nucas' lands.

Bothh the Cloudburst and the Glory Hole are overlain by the Gila
conglomerage, a unit often of very coarse cobbles and of vari-
able fragment composition. All post Pre-Cambrian lithologies
only complicate attempts at geophysical interpretation.

Pre~Cambrian basement was penetrated in one Bear Creek hole
and in a Cyprus hole later deepened by Nucas. Weathering
was reported to be deep. Alteration was propylitic.
Mineralization was restricted to minor pyrite and reported
trace amounts of chalcopyrite. There are no assays avail-
able.

Drilling to date, combined with geophysical interpretation
has probably defined the eastern limits of the Oracle granite
batholith.

You are referred to the three principal publications cited
in References for detailed geologic background,
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Creek penetrated slightly mineralized Glory Hole volcanics.

A portion of Nucas' proposed test holes would be drilled to
an estimated +2000'. Other depths are estimated to be +3500',

Coryell indicates that rotary drilling has cost Nucas < $5.00/ft.
to depths of 2000'. Holes drilled to 3000-3500' have cost
< $10/ft.

Nucas' proposed holes were estimated to cost $225,000.  With
rapidly escalating drill costs and the increased number of
claims validations necessary it is likely that a $300,000
expenditure would be required to complete Nucas' program.

References

1. Creasey, S.C.; General Geology of the Mammoth Quadrangle,
Pinal Co., Arizona - USGS Bull. 1218 (1967)

2, Creasey, S.C., Jackson, E.,D. and Gulbrandsen, R.A.;
Reconnaissance Geologic Map of Parts of
the San Pedro and Aravapai Valleys, South
Central Arizona, USGS-MF-238 (1961)

3. Dempsey, W.J. and Hill, M.D.; Aeromagnetic Map of the
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REPORT
AN INTERPRETATION OF A GRAVITY SURVEY AND ITS
CORRELATION WITH AIRBORNE MAGNETIC DATA AND DRILLING RESULTS
BETH CLAIMS AREA

PINAL COUNTY, ARIZONA

for
NUCAS, LTD.

TUCSON, ARIZONA

ELLIOT GEOPHYSICAL COMPANY
Mining Geophysical Engineerns
4653 East Pima Street
Tucson, Arizona 85712

Ref: CYI1E




A program has been conducted including improved data reduction of gravity
data available from several sources, its interpretation and correlation
with previous studies of airborne magnetic data and correlation with the
current state of drilling for the Beth Claims Area and surrounding region
in Pinal County, Arizona. This claim block is situated at approximately
320 - 43' N latitude and 110° - 33' W longitude and within the confines
of the Clark Ranch 7%' quadrangle sheet. In addition to the gravity study,
selected drill core samples from drill holes CC-P1l, Bl, and B5 were run in
the physical property laboratory of ELLIOT GEOPHYSICAL COMPANY in order to
determine their magnetic and density properties. This laboratory physical
property work was reported in a separate physical property report dated
May 16, 1974. This physical property report is attached to this report
for sake of completeness. Pertinent references to this report are as
follows:

1. Report - A Review of Airborne Magnetic Data, Beth Claims Area,
Pinal County, Arizona for Nucas, Ltd., Tucson, Arizoha. C.L. Elliot, ELLIOT
GEOPHYSICAL COMPANY Ref: CY1E. June 27, 1973.

2. General Geology of the Mammoth Quadrangle, Pinal County, Arizona.

USGS Bulletin 1218, 1967.
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3. Physical Property Report - ELLIOT GEOPHYSICAL COMPANY. Letter
to Kirby C. Coryell, Nucas, Ltd. May 16, 1974. Ref: CY2P.

4. Composite Aeromagnetic Gravity and Structure, San Manuel-Copper
Creek Belt, Pinal County, Arizona. Beth Properties, Ltd. June 7, 1974.

5. Copper Creek Pediment Project - Geologic Map, Pinal County,
Arizona. Cyprus Mines Corp. Scale 1 inch = 2000 feet. January 1973.

6. One suite of airborne magnetic sheets of total magnetic intensity,
Superior 0il Company data with flight altitude 300 feet above mean terrain
clearance, line interval 0.4 nautical miles, contour interval 20 gammas.
Scale 1:24,000, 1964 and 1965.

7. Miscellaneous suite of drill logs, geologic data, geologic
sections, etc. supplied by Kirby C. Coryell.

8. Suite of field notes, data reduction sheets, and other geophysical
notes pertaining to gravity surveys of the area performed by Heinrichs Geoex-
ploration Company, Tucson, Arizona for Cyprus Mines Corporation and Kirby C.

Coryell and data gathered by Kirby C. Coryell.

The gravity data available for the Beth Claims Area was obtained from three
or more separate surveys performed either by Heinrichs Geoexploration Company,
Tucson, Arizona or by Kirby C. Coryell. This data had been reduced for
customary corrections for drifts, elevation, latitude, and reference base
station corrections by the staff of Heinrichs Geoexploration Company. The
data, however, had not been corrected for topographic or terrain effects,
which is customarily done with gravity data and is decidedly needed in the

Beth Claims Area where topography is moderately rugged. Thereby, the initial
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project by staff of ELLIOT GEOPHYSICAL COMPANY was to properly reduce the data

and correcting it for topographic effects and to confirm all of the data reductions
performed by staff of Heinrichs Geoexploration Company. Most elevations in the
area except where ties were made to highway markers or established bench marks

was by altimeter surveys or by picking elevations from standard 7%' quadrangle
sheets. Therefore, the maximum noise in the data is more than likely due to
elevation errors. A certain amount of smoothing of the data was necessary as

were loop correcting factors necessary in order to make the data from the

several separate surveys compatible with each other. This was performed as best

as could be done with means available.

The calculated topographic effects for the area surveyed by the gravity method
varied from about 0.27 to over 5.0 milligals across the area and this level of
topographic correction had a severe effect on the gravity data and therefore

there were areas in the original survey that could give rise to false anomalous
indications or trends. All of the gravity terrain correction data was calculated
using a density of 2.67 grams per cubic centimeter, a normal density for the crust
of the earth. The gravity terrain corrections were performed on a digital computer
model CDC 6400 at the University of Arizona using a formulation and program

developed by ELLIOT GEOPHYSICAL COMPANY.

In accordance with common practice, terrain correction was performed by summar-
izing the effect of square vertical prismatic cells 1000 feet by 1000 feet
within a squared area about each gravity station and out to a perpendicular

distance of 25,000 feet. Special procedures were performed in order
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to handle the close in terrain. By this technique, terrain corrections can
be computed to an accuracy better than 0.1 milligals. This is sufficient
accuracy equivalent to approximately one foot of elevation error in that

it is grossly more accurate than the error noise resulting from the elevation

control for the original gravity survey.

The original gravity data as supplied from the various sources was terrain
corrected to final corrected Bouguer gravity values and the resulting corrected
data has been plotted on a Bouguer gravity map attached to this report. On this
map are shown the corrected gravity field with a contour interval of 1 milligal.
The gravity values were reduced to an arbitrary reference base. Also on the
map are shown the position of each gravity station that was recovered from the
data and terrain corrected. Thereby, the reader has a visual presentation of

the control data for the contour presentation.

In addition, copy of computer printout of all of the corrected data is presented
in the Appendix to this report. This data includes the gravity station number,
its north and east component listed in feet in accordance with the 1927 North
American Datum 10,000 foot grid based on Arizona Coordinate System, East Zone.
The calculated terrain correction is presented in milligals as well as the

final corrected Bouguer gravity value in milligals.
Attached to this report and forming a part thereof are the following maps and

data:

1. Bouguer Gravity Map, Beth Claims Area, Pinal County, Arizona for
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Nucas, Ltd., Tucson, Arizona. Scale 1 inch = 2000 feet. May 1974. ELLIOT
GEOPHYSICAL COMPANY Ref: CYIE.

2. Generalized Gravity Interpretation Showing the Principal Gravity
Features, Current Drill Holes, and Structural Correlations. Scale 1 inch =
1 mile. . May 1974. ELLIOT GEOPHYSICAL COMPANY Ref: CYI1E.

3. One set of Computer Printout of tabulated gravity data including
station, north and east positioning, computed terrain correction, and corrected
IBouguer gravity values.

4. Physical Property Report, ELLIOT GEOPHYSICAL COMPANY letter to

Kirby C. Coryell, Nucas, Ltd., May 16, 1974,

The Generalized Gravity Interpretation Map attached to this report is a reduced
scale map of the Bouguer gravity map. On this attached map are shown the pro-
nounced gravity features that were studied in detail and the available deep
drill holes in the area currently completed. In addition, major structural
trends and axis or features have been indicated with numbered circles for

subsequent reference purposes in the text of this report.

Unfortunately, quantitative interpretive solutions of the gravity data are
strongly dependent on good density information of the various rock units
located within the area of the gravity survey. Gila conglomerate is one

of the principal exposed rock units and this particular rock unit varies
tremendously in cobble/clay content and in cobble/clay ratio. As a consequence
its density can vary from 1.9 to 2.7 grams per cc depending upon the type of

rock material that constitutes the tobbles and the amount of cobbles present
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in the Gila conglomerate. Therefore, dependency on solutions involving Gila
conglomerate cannot be absolutely accurate when density control of the Gila

is not available.

Unfortunately, in most of the drilling in the area there were no core runs or

the data is from old holes where the core: is no longer available. At the site

of drill hole B-1 the basic solution for the Gila was made and a density of

2.1 gm per cc was derived which is quite reasonable and a typical average

value for the Gila. The rest of the density solutions were suitably adjusted

to fit the known outcrop of the various rock units and their anticipated densities.
Regardless all of the depth and density solutions depend greatly on the solutions

of the Gila conglomerate density from drill hole B-1.

A further problem in the quantitative interpretation of the gravity of this

area results from a lack of control across the predominate Gila conglomerate
filled valley to crystalline bedrock on the west side of the valley. In following
good gravity surveying practice, gravity data is normally extended from outcrop

to outcrop across valleys and this greatly enhances solution of the density in
that it provides bedrock control of known densities to guide interpretive

solutions.

Further, the gravity survey had a limited lateral extent of approximately ten
miles by ten miles which in turn is detrimental to good quantitative solutions
in which lateral effects are so predominate. This can cause extreme gradients

within the area of interest which can distort some of the gravity anomalous

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON. ARIZONA



features that are of particular interest in this area.

In general, the main features derivable from the gravity data are that

there are two predominate structural directions within the area surveyed.

The directions are approximately N 35° W, N 65° E, and a lesser direction

of east-west. The predominant structural directions agree ina generalized

way with the photogeological interpretation as performed by Dr. Thomas Mitcham
as presented on the Composite Aeromagnetic, Gravity Structure, San Manuel/Copper
Creek Belt map. In addition, the same structural directions are quite evident
in the airborne magnetic data for the area. However, in the magnetic data the
east-west structural direction is far more pronounced than is readily observable
in the gravity data. We now have on hand more regional coverage of airborne
magnetic data and predominately the regional structural direction is the N 350 W
direction. Part of the concept of the Beth Claims area is that this regional
structural direction has been disturbed in the belt from San Manuel to Copper
Creek and this is exactly the area that has been surveyed by the gravity method.
Therefore, our subordinate structural direction that extends northeasterly and
easterly are perhaps of prime importance that resulted from the quantitative

interpretation of the gravity data.

In the northeastern part of the gravity surveyed area is a steep gravity gradient
climbing to a relative level of better than 60 milligals. This region is shown
on the attached Generalized Gravity Interpretation Map as reference feature

no. 1. This high gravity gradient climbs to outcropping bedrock geology which

includes crystalline rocks of the basement. The solution density for these
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basement rocks varied from 2.7 to 2.8 grams per cc, a not unrealistic value
for crystalline basement rocks. The higher density material within the area
surveyed and by fact that it outcrops creates a very steep gradient against

the generalized lake bed Gila conglomerate filling the broad valley floor.

A similar positive gradient climbing back up to bedrock is reflected in the
southwestern part of the area surveyed as shown by reference feature no. 2.
Unfortunately, the data did not extend far enough west to tie the gravity data
between the two bedrock outcrops which would have improved gravity solutions
dramatically. The solution density for the crystalline basement outcrop to
the east is depended strongly as pointed out on an average Gila conglomerate

density of 2.1 grams per cc in the vicinity of drill hole B-1.

The airborne magnetic data also supports the centralized trough feature of the
San Pedro Valley which is predominantly filled with lake bed sediments and Gila
conglomerate with good magnetic contrasts against the outcrop basement to the
northeast and southwest. In general, the gravity data shows that the trough
along the San Pedro Valley dips northeasterly and southeasterly to the minimum
gravity values in the area surveyed. To the northwest mapped as outcropped
geology are fine-grained Gila lake sediments that form a large basin. The
gravity values drop to a level of 42 milligals as shown at reference feature
no. 3. Again there is insufficient data northwesterly to properly interpret
the thickness and the density of the undoubtedly lake sediments of a more

than likely thick sequence. There is insufficient data for a good quantitative

solution to the northeast.
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The similar trough to the southwest is quite evident in the data and reflects

the lowest gravity values in the area surveyed. The minimum contour is down

to 33 milligals or some 27 milligals less than the highest contour of 60 milligals
in the northeastern part of the surveyed area over the crystalline basement outcrop.
This trough to the southeast has an interpreted depth of 3500 to 3700 feet with
more than likely Gila conglomerate at a solution density of approximately 2.1
grams per cc. The thickening of the Gila to the southeast is confirmed by the
results of drill hole CCP-2 which had more than 2000 feet of Gila conglomerate.
This drill hole bottomed in Gila conglomerate and therefore its true thickness

is unknown at the drill site. A short distance to the northeast of drill hole
CCP-2 is a newer drill hole B-2 which has 2500 feet of Gila conglomerate including
an additional 1100 feet of alluvium which included volcanic tuff fragments with

a clay matrix. Drill hole B-2 did reach volcanics of the Cloudburst formation
below 3000 feet. However, drill holes CCP-2 and B-2 are several miles from the
apparent bottom of the valley which is south of the southern limit of the gravity
survey. Therefore, this trough of Gila or other lake sediments must be extremely

deep and extensive.

Between the troughs reflecting thickening sequence of lake sediments as depicted
at reference features nos. 3 and 4 lies a major northeasterly trending saddle
structure of more dense material. This is centered at reference feature no. 5
and appears to extend from known Oracle granite outcropping to the southwest

to an elongated northwest-southeasterly trending ridge structure which is
indicated by reference feature no. 6. Reference feature no. 6 will be discussed
in more detail in the next section. It is sufficient for our present purposes

that there is strong evidence that the ridge structure is composed of Cloudburst
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formation volcanics or some related denserock. Therefore the saddle structure
reference feature no. 5 is at least in part Oracle granite nosing out to the
northeast from known exposures and ultimately changes to Cloudburst volcanics
or other related volcanic rocks. There is drill hole support for this. Drill
hole MW-1 was drilled near the edge of the saddle and it intersected Oracle
granite and quartz monzonite porphyry at 1000 feet with an overlying Gila
alluvium/conglomerate. The solution density for the Oracle granite complex
was 2.64 grams per cc which is an excellent density value for Oracle granite.
Therefore, it is reasonable to assume that the saddle at least as easterly as

drill hole MW-1 is composed of Oracle granite beneath the exposed Gila.

Two miles to the southeast is a new drill hole, B-9, which had 740 feet of

lake bed sediments followed by a 1000 feet of boulders and rock fragments

of dark volcanics with a clay matrix. Kirby C. Coryell has suggested that the
volcanic fragments resembling Cloudburst at drill hole B-9 which is off the main
saddle could be a washin of Cloudburst boulders into the deeper lake bed Gila
conglomerate trough in which drill hole B-9 was collared. If so then it is
suggested that the Cloudburst volcanics extend across the saddle westerly to

as far west as the relative position of drill hole B-9. Therefore somewhere
within the saddle the rock type must change from Cloudburst volcanics or related

rocks to the east to Oracle granite to the west.

A tentative divisional line would lie perhaps somewhere between drill hole

MW-1 and B-9. This does not infer that Oracle granite does not exist below

the Cloudburst formation farther to the east, as Oracle granite was recognized
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at the bottom of drill hole CCP-1 which is farther to the east and the entire
structure can have extensive Oracle granite beneath it. Be that it may, the
eastern part of the saddle is more than likely contains some Cloudburst formation

volcanics.

A prominent feature that is clearly recognizable in the gravity data as well

as excellent correlation from the airborne magnetic data is reference feature

no. 6. This elongated feature striking approximately N 350 W parallel to the
regional strike of this area appears to reflect a dense ridge containing magnetite
that extends from an outcrop at the northern extremity of the gravity surveyed
area which has been petrographically identified as Cloudburst formation according
to Kirby C. Coryell. In addition, Kirby C. Coryell has pointed out that within
the drill results to date that the Cloudburst formation does contain magnetite

in general and wherever a drill hole has been drilled on magnetic positive
anomalies, Cloudburst formation is intersected and when the drilling was
performed in magnetic low areas no Cloudburst was intersected. Therefore,

there is clear evidence that magnetite is a common component of the Cloudburst

formation volcanics.

Also drill hole B-2 which is the only drill hole that is positioned on this ridge
structure intersected Cloudburst volcanic fragments below 3000 feet. This gives
us some support for the conclusion that this ridge is Cloudburst formation or

other related rock unit.

Further, the gravity and the magnetic data suggests that this ridge structure
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plunges to the southeast again supported by the drill results in which outcrop
exist at the northern boundary of the gravity surveyed area and Cloudburst
formation is probably at a depth in excess of 3000 feet towards the southeastern
extent of the ridge. The ridge is probably not only plunging to the southeast

but may structurally be offset southeasterly by the cross structure. This is

in accordance with the generalized pattern of a northeasterly or easterly structure

that intersects the predominate regional structure of the area which is northwesterly.

Therefore, it is proposed that this ridge is step-faulted downward as one progresses
southeasterly. In the central zone the ridge had a depth of 500 to 800 feet. With
a ridge density solution of 2.5 grams per cc, the ridge is approximately 3000 feet
wide and is surrounded by Gila conglomerate or other lake sediments to a depth

of 1800 to 2000 feet. This agrees quite well with other solutions on top of

the saddle such as reference feature no. 5 and the drill results of drill hole

CCP-4 which had at least 2000 feet of Gila conglomerate and drill hole B-1 which
had 1800 feet of Gila conglomerate to a volcanic basement with a density of 2.70

grams per cc. All things considered, this is in excellent agreement.

While not directly related to this ridge structure, there is reported on both the
geologic map of USGS Bulletin 1218 and the Copper Creek Pediment Project Geology
Map of Cyprus Mines Corp. of an undifferentiated granite outcrop which occurred
just at the southern extremity of the gravity survey and approximately near the
proposed ridge structure. It would appear from the gravity data that this
supposed very small granite outcrop is located in a density low area and therefore

it is strongly suggested that this is a boulder of granite and not outcrop. There
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is nothing in the gravity data that would suggest that this could possibly
be a major outcrop feature. The gravity values are way too low in the vicinity

of the mapped outcrop.

A localized but very pronounced gravity low anomaly is located at reference feature
no. 7. This is a closed feature lying on the northeast side of the predominate
Cloudburst formation ridge and approximately coincides with a strong airborne
magnetic low which would center about drill hole CCP-1. Both the airborne

magnetic low and the gravity low are suggesting a deep trough of very light

density material such as Gila conglomerate or other sediments or an extensive

thickness of lightvolcanic tuffs.

The drill results of drill holes CCP-1 and BC-1 are crucial to a better under-
standing and interpretation of reference feature no. 7. The logs of these two
holes are quite different and therefore they suggest that a major structure

has passed between these two drill holes which are only approximately one half
mile apart. If so, this major structure which has been given reference feature
no. 8 will be discussed below. It passes between drill holes BC-1 and CCP-1 and
through the closed gravity low anomaly, reference feature no. 7. Drill holes
BC-1 and CCP-1 both intersected tuff and overlying Gila conglomerate and therefore
are reflecting reasonably light density material for at least the upper one or
two thousand feet. Neither drill hole is located at the bottom of the gravity
trench and it is predicted that within the trench that the Gila conglomerate
and/or tuffs are extremely deep. Gravity solutions of the feature at reference

feature no. 7 indicates a density of 1.9 to 2.1 grams per cc which are typical
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densities for tuffs and Gila conglomerate. A quantitative interpretation of

this negative gravity feature suggests a cylindrical type body elongated north-
east-southwest approximately 4000 feet in diameter with a cover thickness of
approximately 500 feet and a depth to the bottom of at least 2000 feet. This
feature could possibly be a tuffaceous volcanic neck that has come up in a

major cross structure, reference feature no. 8. This interpretation agrees

in general with the drilling results of BC-1 and CCP-1 and had this gravity

data been available before these drill holes had been drilled, proper geophysical
analysis would have suggested that neither drill hole would have had much of a
possibility of intersecting magnetite destruction in a magnetized media as was
the original supposition. The low density at this locale negates such a conclusion

and would down grade the interest in this feature.

Correlated with the gravity low reference feature no. 7 is a long lineament

that has been given reference feature no. 8 and supported by the gravity low

of reference feature no. 7 and is clearly indicated in the airborne magnetic

data and the gravity data and forms in general the southern edge of the saddle
structure that cross cuts the main northwesterly structural strike direction of
the region. It has been placed between drill holes BC-1 and CCP-1 in order to
account for the grossly different geology as logged in these two drill holes.
With supportive evidence from magnetics and gravity, it would appear that this
structure is real and its direction is closely controlled from the available geo-

physical and drilling data.

The northern boundary of the saddle structure reference feature no. 5 appears
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to be east-west as depicted by reference feature no. 9. This east-west structure
is clearly shown on the airborne magnetic data but is a much more subtle feature
in the gravity data although there is a suggestion of it and therefore it does

in part support the structure as defined by the airborne magnetics. Somewhere

to the north the saddle has to have a boundary and the east-west structural

break as depicted as reference feature no. 9 appears to be the best place to

put this structure. This structure is particularly evident in the airborne
magnetic data recently acquired from the Superior 0il Company which extended

our known coverage to the north and therefore indicated the structure very
clearly. It was not as evident in the previous work as reported in ELLIOT

GEOPHYSICAL COMPANY report on the airborne magnetic data of June 27, 1973.

In summary, the study and interpretation of the gravity data available for the
Beth Claims Area in conjunction with the available airborne magnetic data support
the previous conclusion as presented in the ELLIOT GEOPHYSICAL COMPANY report

on airborne magnetic data that a distinctly indicated cross structure perhaps
reflecting old structural breaks extends at least from the Kalamazoo/San Manuel
district northeasterly towards the Copper Creek district. Several very distinct
gravity features have been recognized and been interpreted in the data and some
of these features which correlate to the airborne magnetic data were not that
clearly recognized in the airborne magnetic data. These various features are

shown by reference numbers on an attached Generalized Gravity Interpretation Map.

The pronounced cross structure appears to be a density high saddle extending

generally in the northeasterly trending direction and decreasing in width as

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON, ARIZONA



-16-

it progresses easterly. The saddle structure has been interpreted as being
a combination of Oracle granite basement and Cloudburst volcanics or related
rock unit with overlying Gila conglomerate and other lake bed sediments. There

is good support for this in several of the available drill holes.

One of the pronounced features recognized in the gravity data which was not
clearly indicated in the airborne magnetic data but with hind sight one can
see the reflection of this feature is a northwesterly-southeasterly trending
ridge of higher density and magnetite content.This ridge feature reference
feature no. 6 extends from an outcrop of petrographically identified Cloudburst
fragments at depth. The cross structure seems to have step-faulted this ridge
deeper and deeper as the ridge progresses southeasterly. This is consistent
with the drill results and is clearly suggested by the airborne magnetic data.
In general, if the ridge is Cloudburst throughout, its length as is suggested,

then perhaps the economic picture of this area is drastically changed.

Another gravity feature not fully appreciated in the airborne magnetic data was
the gravity low trough reference feature no. 7. This is reflecting a very deep
trough of very light Gila conglomerate and/or light volcanics such as tuffaceous
volcanics. This correlates quite well with the results of drill holes BC-1 and

CCP-1 and would have down graded the original reasoning for drilling these holes.
From the regional aeromagnetic and gravity coverage of Arizona, there is no

suggestion that this cross structure extends much further east than the outcrop

of Glory Hole volcanic in the crystalline basement to the northeast and east and

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON, ARIZONA



-17-

west of the outcrop in the San Manuel/Kalamazoo district. The important con-
clusion is that we have further geophysical support that a cross structure
does exist in this area and that indirectly this is still a promising zone

of possible development of economic mineralization. Therefore, somewhere
along this cross structure additional economic sulfide mineralized bodies

could easily have developed.

Be that it may, and even with the current extensive gravity and magnetic
coverage and the drill results to date, the geophysical data does not indicate
specific drill targets. Therefore no drill targets are recommended in this
report as other geologic information and photo interpretation by Dr. Thomas
Mitcham must be carefully integrated with the geophysical data in order to
generate viable drilling targets. The gravity data properly reduced and
corrected for topographic effects has grossly improved the geophysical picture
of the Beth Claims Area. The gravity data has confirmed some of the preliminary
conclusions as presented in the early report based solely on airborne magnetic
information and it is believed that the gravity data has done a superior job in
mapping the extent, depth, and location of post-mineral cover such as Gila

conglomerate and lake bed sediments.

Generally, no further geophysical work is warranted in the area even though
extending the gravity coverage to the west to outcrop would have improved the
solution somewhat but it is not believed that additional work would materially
change the structural patterns as presented based on the data currently available.

Depths as solved from the gravity and airborne magnetics data are moderately

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON. ARIZONA
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large; therefore, deep holes are required to test many of the features. This
has been shown to be the case based on the drilling results to date, many of
which did not get through the Gila cover to basement geology. No shallow drill
tests appear viable and any further drilling must be carefully planned, taking
into consideration all available geology, photogeology, and the geophysical
results presented in this and the previous ELLIOT GEOPHYSICAL COMPANY report

of June 27, 1973.

Respectfully submitted,

ELLIOT GEOPHYSICAL COMPANY

May 22, 1974
Tucson, Arizona

Attachments: Bouguer Gravity Map, Generalized Gravity Interpretation Map,
Physical Property Report May 16, 1974, Computer Printout of
the Gravity Data.

Distribution: Kirby C. Coryell (2 copies)

CLE:nd

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON, ARIZONA



ELLIOT GEOPHYSICAL COMPANY
d“im’ng gsoﬁﬂysiaal fngimza
4653 EAST PIMA STREET TUCSON, ARIZONA 85712 TEL. (602) 793-2421

May 16, 1974 Ref: CY2P

Mr. Kirby C. Coryell
Nucas, Ltd.

5140 East Burns Street
Tucson, Arizona 85711

Dear Kirby:

Re: Physical Property Laboratory Determinations - Beth Claims Project

The seven core samples that were received on May 16, 1974 have been run in the
physical property laboratory of ELLIOT GEOPHYSICAL COMPANY to determine the
requested physical property determinations. The physical property methods
run on these samples were volume magnetic susceptibility and wet bulk density.

The physical property procedures were performed following conventional techniques
of laboratory analysis and are described in the attachments. The resulting data
from the physical property determinations, with the specific parameters and units
employed for the measurements are presented on the accompanying table.

The samples were picked up by you.

Sincerely yours,

ELLIOT GEOPHYSICAL COMPANY

Charles L. Elliot

Attachment: Procedures for Volume Magnetic Susceptibility
and Wet Bulk Density
Table

CLE:nd

CHARLES L. ELLIOT REGISTERED PROFESSIONAL ENGINEER
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PROCEDURES FOR THE DETERMINATION OF VOLUME MAGNETIC
SUSCEPTIBILITY AND WET BULK DENSITY

The volume magnetic susceptibility measurements were made in the phy-
sical property laboratory utilizing a magnetic susceptibility bridge
type instrument operating at a frequency of 400 Hertz. The limits of
detectibility of the bridge are approximately 20 x 106 cgs units.
Resulting data are presented in 10~ cgs units of volume magnetic sus-
ceptibility. Sometimes susceptibility measurements are presented on a
weight basis. The conversion is as follows:

K _ _kvolume
mass D

where D = Density of the rock in grams/cc

Magnetic susceptibility measurements are normally made on drill core
samples or when surface samples are submitted a small drill core is cut
from each submitted surface sample to facilitate the determination of
magnetic susceptibility. For other samples the surface samples may be
broken to chip size which can be run with appropriate correction for the
rock/void ratio of material. Also, submitted sand, mud, or chip samples
can be utilized in determination of volume magnetic susceptibility with
appropriate corrections for porosity and/or voids.

The density determination made in the physical property laboratory were
determined following conventional laboratory procedures for determining '

" bulk rock densities utilizing the bouyancy method. The accuracy of the
bouyancy technique of density measurement is better than *0.01 grams per
cubic centimeter. The results of the laboratory density determinations
are reported in grams per cubic centimeter. Densities are sometimes re-
quired in pounds per cubic foot or specific volume in cubic feet per ton.
The relationships are as follows:

les/cu ft (62.4) ngs/cc

: o 32.15

Specific VolumeCu £t/ton ———;;——
gms/cc

ELLIOT GEOPHYSICAL COMPANY MINING GEOPHYSICAL ENGINEERS TUCSON, ARIZONA



TERRAIN CORRECTED GRAVITY DATA
QO ELLIOT GEOPHYSICAL COMPANYs TUCSON, ARIZONA
CYIE BETH CLAIMS AREAs PINAL COUNTY, ARTZONA oo
STATION COORDINATES TERRAIN BOUGUER
NUMBER ELEVATION NORTH EAST CORRECTION GRAVITY
BM=2619 261940 630{&50 901300 ‘ ».34 44483
BASE 1 239040 629500 896750 439 47,64
BASE 2 2647 ,0 620450 891250 . 481 33,23
cYp 1 244140 629450 897850 439 W82
CYP 2 247940 629200 899200 36 46415
CYP 3 2513.0 629859 900200 _____45.42
. cYP s 266040 631300 902450 . aBl0
. typ 8 279540 631850 903500 . 4Banl
CYP & 274940 632559 904600 4487
CYP 7 281140 633350 905750 45415
CYP 8 285440 633600 906850
cYe 9 291240 634000 = 808150
£YP 14 296440 634400 = 909300
cYp 131 30400 6349400 910700
CYP 12 31210 635250 911800
M CYP 13 3205.0 635600 913000
o CYP TP 1 327140 635500 913500
- BM.3395 3395,0 635850 2 914608
CYP 14 346540 635100 915900
CYP 15 358940 635600 916800
CYP 16 363840 635500 918100
cYp 11 3719.0 = B3BS00 919450
. Gyp 18 3829,0 636000 920200
_TR1-1947 386040 636130 920500
CYP 19 383840 636100 921300
CYP 20 385540 636100 922450
CYP 21 3881.0 636500 923800
Ccyp 22 3964,0 637000 925100
BM=4016 4016.0 637459 925450
CYP 23 404740 638050 926500
CYP 24 4041,0 638300 927900
CYP 28 397640 638550 929050
Lye 1p 2 3967 ,n 639550 930000
CYP 26 3864.0 639950 931600
CYP 27 3786.0 639600 932000
CYP 28 365440 638959 932900
CYP 29 3519,0 638350 933700
WSP=-1 239040 626100 893250
Wsp=2 249040 622700 895150
WSP=3 266240 624050 893600




TERRAIN CORRECTED GRAVITY DATA

ELLIOT GEOPHYSICAL COMPANYs TUCSON, ARIZONA

’ CY1E BETH CLAIMS AREAs PINAL COUNTYs ARIZONA 07/10/74
} STATION i3 COORDINATES TERRAIN BOUGUER
NUMBER ELEVATION NORTH EAST CORRECTION GRAVITY
WSP=4 2454 .0 621390 895800 «36 43494
WSP 5 2431a0 619400 896800 144 41491
WSP=6 243840 617750 897500 062 40e71
WSP=7 2565,10 621300 893650 .37 44,71
WSP 8 2709.0 619500 889890 037 45,95
WSP 1w . 2362.0 628400 . 894600 .38 47.23
WSP 2W 235740 628350 892950 44 47.08
ESP 41 '2392,0 627100 898400 o4l 45,43
ESP 42 240240 624750 89985n¢ 240 43,89
ESP 43 240340 622350 899600 «38 41¢40
ESP 44 241440 620300 900400 040 39,48
ESP 45 244340 618650 901850 038 38,13
ESP 46 2456%0 616850 903000 034 37441
ESP 47 2483,0 614650 < 904080 «30 37.18
ESP 48 2483.0 613250 905000 +35 3672
-—(:} ESP 49 260040 616050 906150 31 38,03
. ESP 5S¢ 269440 617450 9nB450 233 37401
‘ ESP 51 2778,0 618450 910950 $37 35495
ESP 52 294540 618950 913453 «18 36438
ESP 53 293540 618500 916450 52 36403
ESP 54 311240 619500 918800 .75 37.98
ccp=1 345540 629350 923200 114 43492
CCP=2 300140 615300 920600 $S7 35480
CCP=5 367640 622000 926100 115 43496
G=1 23600 631100 8954545 40 46434
Ge=p 235140 633159 894159 +39 45,82
B=3 237140 635150 893400 »34 45,73
5=4 288040 640000 905100 %45 46421
5=5 30800 642100 909650 72 4951
57 3360.0 646550 917700 1e60 5193
5e8 340000 646500 918850 156 5203
5=9 332040 640100 915700 1+14 48406
5=10 284040 630800 908300 v44 43.11
5=11 2785.0 629350 908254 167 _b4&en]
S=12 27600 622530 910250 «87 4151
5=13 2840,.0 627200 909400 «38 43,36
5«15 *3745,0 6369060 9179540 1,11 48,98
_(:) S5-16 3158,n 638600 911000 64 50,57
S=17 2920 .0 638500 9n57040 249 45,86
5-18 3738,0 6296450 925450 2400 45,09
e S T T ———— X




TERRAIN CORRECTED GRAVITY DATA

(:) ELLIOT GEOPHYSICAL COMPANY»s TUCSONe ARIZONA

CY1E BETH CLAIMS AREAs PINAL COUNTY, ARIZONA . v - Mt/i070s
STATION COORDINATES TERRAIN  BOUGUER
NUMBER ELEVATION NORTH EAST CORRECTION GRAVITY
5=19 3680.0 630200 927050 1afd .
5=20 3703.0 6285040 924250 - B AR

- 5m21 3680,0 627250 922200 I
5=p2 3686,0 625800 925700 1:35
5«23 3960,.0 625500 930050 171
5«24 3760.0 622850 927400 le22
Sm25 3320,0 622750 922200 .

 5=26 3000,0 623800 884350 . 4h3
5«27 2800,4 618440 8BBS00 o ual
528 2800,0 617650 887750 234
5=29 300040 614450 889100 56

BM=2919 291940 6212@0 88635p  J5T:i§35ﬁfT*°”'7“”
36310601 29210 615900 88855 . 4B
B=34 252040 63145¢ 885200 ' 064
=35 260040 629400 883450 +85
O 5-36 264040 628050 882050 99
g =37 292040 625250 8837%0 . aAl
. 5=40 255440 627750 . 902300 . 438
S5=41 321640 628500 914150 1:68
5=42 272040 626150 914650 192
5«43 276040 624990 915000 ‘
5-44 264040 622300 904400
_ 8wm4s 250040 619450 . 905600
__B=46 256040 615450 907300
S5=47 272040 615600 912550
5=48 288040 614500 918900 _
Bego @ 2560,0 614159 921800
w51 365540 614200 930900
5=52 3160,0 613100 926700
5«53 312040 612800 923850
5=54 260040 607750 912600
e85 29510 606000 925600
5=56 . 284040 606350 923400
S=57 282040 613150 916900
5-61 382440 631850 929400
5=62 3760.0 631100 928850
5263 300000 621050 917850 == & _
5=64 272040 021200 9137100 81 39:47
5«65 280040 621200 915000 ' 1403 39.63
5=66 292040 621100 916500 «84 39.42
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TERRAIN CORRECTED GRAVITY DATA
ELLIOT GEOPHYSICAL COMPANYs TUCSONs ARIZONA

CY1E  BETH CLAIMS AREAs PINAL COUNTY, ARIZONA 07/10/74
STATION COORDINATES TERRAIN BOUGUER
NUMBER ELEVATION NORTH EAST CORRECTION GRAVITY
S5=67 352040 638750 934500 5425 55466
5=68 340040 637350 932900 4011 49438
5=69 336040 636400 931700 2482 45479
570 3320,0 635300 930500 2.72 44,38
5=71 3280.0 633950 929200 2+69 44454
5=72 320040 633200 927954 2496 42494
5=73 316040 632500 926600 2466 42497
574 3569,0 626600 919650 2444 46,25
5«75 3529.0 629850 928200 1e67 45,09 |
5«76 356040 630300 929400 1460 45,37
S=77 360040 630750 930959 2458 46456
5-78 364040 631000 932359 : 1,86 48,01
5«79 372040 632550 932600 o 1:20 '- 46,84
5=80 : 3800.0 633400 9338510 . 1,23 48,36
S8l 3920.0 635450 934500 1.31 51402
M 5=82 404040 634200 933100 2455 48,431
- 5-83 394540 633100 931500 2473 47408
5-84 3000.0 619900 918950 102 41,26
5=85 3080,.0 620650 920850 135 41414
5=86 316040 621750 922050 2460 42497
5=87 320040 622900 922050 1.62 43,12
5-88 324040 624100 922600 138 42494
5=89 332040 625550 923259 1455 45412
5=90 336040 626400 924250 1.95 45444
5=91 344040 627550 925600 - 1+05 44421
5=92 340040 626900 926700 2.27 45420
5=93 408540 628360 931750 2+14 47417
5=94 408340 629650 933450 2469 49422
6=1 2960a10) 641600 906750 52 4T.8BT
6=2 304040 642150 908700 63 49420
6=3 308060 642050 911459 l1e16 49425
6=4 : 312040 642050 912500 127 48437
6=5 324040 643950 915100 le4l . AT437
6=6 332040 645760 916700 ___1s56 48469
6=7 344040 646550 919800 1.78 51478
6=8 348040 646800 920760 2404 53.48
6=9 348040 646000 920800 2426 52.21
(:) 6140 352040 645750 921750 2426 52486
w1l 356040 645500 922700 1283 5279
6=12 360040 645950 923700 199 54487

et e e i IR . > ¢



TERRAIN CORRECTED GRAVITY DATA
(:) ELLIOT GEOPHYSICAL COMPANYs TUCSONs ARIZONA
CY1E  BETH CLAIMS AREAs PINAL COUNTY, ARIZONA Y ,j7nzymnzvggg
STATION COORDINATES TERRAIN ~  BOUGUER
NUMBER ELEVATION NORTH EAST CORRECTION GRAVITY
6-13 364040 646000 924700 2e11 56495
6-14 368040 645750 926100 . 4sBB | BB4TY4
6-15 3680,0 650550 922500 1449 2]
6=16 360040 649050 923050 1483
6=17 356040 648150 922600 1460
6=19 320040 642950 914150 1423
620 340040 640800 917500 1el6
6=21 336040 640400 916650 1el0
&mpP 352040 641450 920350 1ed0
6=23 356040 641650 921800 139
6=24 360040 641500 923000 151 __47.90
6=-25 3640,0 640850 923950 . 1.88 41,63
6~26 3680,0 644750 925000 1,98 AB,P0
6=21 3160,0 6424040 913400 126 = &1
6=28 236040 653800 886250 032 41.85
O 6=29 240040 653450 888050 - <@
ol 6=30 248040 652800 890450 430 4319
' 6=31 256040 653300 893100 . W48 K340
6=132 26400 653700 8957006 27
6-33 272040 654500 898150 «40
6=34 276040 655000 899300 51.29
6=35 280040 655400 900850 49491
 6-36 284040 656000 901600 49472
6=37 2880,0 656400 902800 49,39
6=36 3480,0 641500 919450 47,76
6=39 344040 641150 918250 1.29 48,22
6=40 3547.0 637550 918400 2 1437 = ABi6k
6=41 316049 629140 914950 482 47,99
bmb?2 3110.0 629550 915250 113 48,04
6-43 332040 631250 914959 1409 48,74
6=b4 348040 632500 915650 1457
6»45 360040 633550 $1’7sa 1481
6746 3264040 631350 S18200 1s07
6=47 324040 631000 917050 L .87
6=48 3598,0 637400 930450 1+68
6=49 340040 635600 929750 1496
6-50 336040 634500  9eflon @ 1481
6%51 397640 637100 927300 2480
_6=5¢2 296040 619050 918160 818

6=53 2920.0 618300 917300 069




TERRAIN CORRECTED GRAVITY DATA

ELLIOT GEOPHYSICAL COMPANYs TUCSONy ARIZONA

CY1E  BETH CLAIMS AREAs PINAL COUNTY, ARIZONA 07710/ 74
STATION COORDINATES TERRAIN BOUGUER
NUMBER ELEVATION NORTH EAST CORRECTION GRAVITY
6=54 288040 617800 916400 59 36.50
6=55 280040 617300 914250 +63 35.76
b=56 272040 615600 912600 48 34,59
6=57 264040 615840 910160 52 36437
6=58 256040 615450 907300 037 37.98
6=59 248040 6106050 905750 «35 35.66
6=60 248040 607450 907450 835 35400
6=61 252040 603450 912150 . 34,10
=62 2520.0 6005G0 913600 238 33,06
6-63 2560,0 594459 920400 42 31.47
6=64 252040 - 599200 915359 046 32.56
6=65 248040 604300 909800 b4 34468
6=66 3655,0 642150 924300 1463 48,10
6=67 37200 643200 925360 1e69 51.03
bm68 3820,0 644200 926250 136 54,91
O\ 6=69 376040 644850 927550 2413 56430
- 6=70 380040 645400 928900 3467 59,11
6=71 3880,0 645559 930000 3,49 60443
672 400040 644550 930900 1e64 58.24
6=73 410940 642700 930350 1+05 55462
6=T74 392040 642209 929300 1476 53.03
6=75 380040 640830 927300 1s12 50405
6=77 374040 640350 926000 1e42 50.22
6=78 332040 640100 915100 91 48405
6=79 3240490 639650 912460 066 47409
6=80 320040 639850 912800 91 47.97
6=81 316040 639750 912050 1.09 48.27
6-82 3120,0 639150 910950 15 48,92
6«83 3320.0 643759 916450 1479 47,84
6=84 340040 643600 CARA 1436 48429
6=85 292040 646550 907000 077 49,75
6=86 296040 648100 907550 82 47426
6=87 304040 648750 909200 1407 47429
6=88 308040 648700 911000 187 46482
6=89 316060 649650 912300 1e60 48497
6b=90 320040 650150 913700 1.98 49.93
6=91 3280,0 650340 915500 2467 B2.723
(:) 6m92 3360,0 6513060 917300 2,06 55,34
6=93 34000 651800 918400 2438 58,32
6=94 384040 650400 918500 213 57.95




TERRAIN CORRECTED GRAVITY DATA

ELLIOT GEOPHYSICAL COMPANYs TUCSONs ARIZONA

CYTE  BETH CLATMS AREAs PINAL COUNTY; ARIZONA i T
STATION COORDINATES | TERRAIN  BOUGUER
NUMBER ELEVATION NORTH EAST CORRECTION  GRAVITY
6=95 356040 648350 917200 1.0l 52,04
6=96 348040 647050 916250 126 89.87

6=97 332040 645350 @ 914100 2 1438 2 81455
6=98 3240,0 645250 912500 1,43 48,07
6=99 316040 644550 911300 1404 48,31
6=100 308040 644250 909700 71
 6-101 300040 645100 908550 .
6=102 2880,9 645850 906250 48T
6=103 280040 644200 905050 263
6m104 2680,0 643450 901659 52
6=105 308040 642100 909650 72
6=107 - 280040 639300 903250 . 441 BB
7=3 248040 617300 904000 k41
=4 25200 617400 965100 242
7=5 260040 617900 906100 +35
Y 7=6 247240 614600 904050 | 32 37.19
- 7=7 257240 615600 905300 w38 .0
. 79 256040 616900 . 906900 40 | BB.09
7=10 244040 617100 902750 237 38,16
7-11 246040 618000 903500 *38 38440
7=12 248040 618750 904300
7-13 248040 628100 900250
7=14 260040 627500 903700
7=15 268040 628500 906000
T=16 278540 629350 908250
7=17 2868, 625200 912900
718 . 280040 623500 911600
1#19 276040 622500 910250
7=19A : 2760,0 622500 910250
7=20 272040 622050 909000
7=21 289040 627200 909450
T=22 268040 622600 905900
7=23 260040 621800 903050
T=24 256040 621250 901700
T=25 355540 627950 934450
726 352040 627000 933900
. 1=21 348040 625650 933150
9 7-28 343540 625100 932800
. 7=2% 340040 624350 932600

7=30 336040 623150 932300




TERRAIN CORRECTED GRAVITY DATA

O ELLIOT GEOPHYSICAL COMPANYs TUCSONs ARIZONA
CY1E  BETH CLAIMS AREAs PINAL COUNTYs ARIZONA 07/10/74
STATION COORDINATES TERRAIN BOUGUER
NUMBER ELEVATION NORTH EAST CORRECTION GRAVITY
T=31 3320490 621750 932100 3.82 46417
7=32 328040 620650 931600 2e74 44439
7=33 32640,.0 618900 930700 2435 43,69
T=34 3800,.0 6183450 9301400 2467 42,91
7=35 316040 616750 928850 2062 42427
7=36 312040 615700  92785g 193 4000
7#37 308040 615050 926700 1.59 3880
7-38 3040,0 614150 924900 W16 38,52
7=39 3000,0 614300 9zﬁann_wﬁ____u__i4£uL______3ﬁ415___
T=40 300040 614550 922400 W67 37.25
T=41 308040 615500 923250 W76 38,27
742 312040 616150 923250 268 3936
743 320040 617400 923800 082 40422
T=b4 3240,0 618150 924300 <82 40,15
T=45 332040 618800 925459 «90 40441
__<:> Tmb46 340040 619150 926550 069 41456
7=47 344040 620000 926700 « 79 41493
7=48 348040 620600 927300 196 41466
T=49 356040 622150 927900 094 4279
7=50 364040 623200 928700 096 43.18
7-51 280040 618750 907750 1402 38,81
7-52 276040 618250 9071060 +64 39434
7-53 276040 618400 911000 435 35436
T1=54 344840 629350 923150 lelé 43,96
7=56 344040 6106100 933700 1e17 37.91
7=57 348040 610600 934200 1425 38.57
7-58 352040 611700 934950 1450 38.80
7=59 3600,0 612850 935550 W92 41,05
7=66 3400,0 607400 935500 12 36,57
7=67 336040 606750 934800 .89 36.62
7=68 332040 606100 933500 069 37.01
T=69 3280,0 605400 933100 295 36,96
T=70 3240,0 604500 932551 78 37.54
7=71 3200.0 603750 931650 87 37.43
T=72 316040 603300 930800 W71 38,44
7=73 312040 602700 930050 : 065 38.74
T=74 300040 604050 927600 54 39,21
C:} 7=75 3080490 605350 928550 ' 76 39468
1=76 316040 606900 929200 290 4036

7=77 324040 607700 930450 1403 38453




TERRAIN CORRECTED GRAVITY DATA

O ELLIOT GEOPHYSICAL COMPANYs TUCSONs ARIZONA

CVTE BETH CLAIWS AREAy PINAL COUNTY; ARIZONA — G771077%
STATION COORDINATES TERRAIN  BOUGUER

NUMBER ELEVATION NORTH EAST CORRECTION GRAVITY

7-78 3320,0 609100 931300 93 37.84
7-79 340040 609650 932550 aE Ay
7-80 | 2B2040 610800 907200 488 35483
1=81 256040 611150 908700 _sAB | 35,32

7=82 264040 611700 910300 049 35450

783 268040 612209 912000 __e4b 34466

T=84 272040 612500 913760 ‘ . A,y
 7=85 276040 613259 914450 34488

7=86 280040 614200 915700 34464

7-87 284040 614800 917250 3476

7-88 252040 6066030 909350 34427

34,51

7-89 256040 606550 911350
7-90 2600,0 607000 912900
7-91 2640,0 607750 913900

T=92 268040 608550 915000 35.08

@ 7-93 272040 609550 915450 +39 35,03

7=94 2760,0 611100 916200 | %3 @ 34,85
7=95 280040 612400 . 9165080 = 381 2 384385
7=96 284040 613800 917459 ' %8 34.65

7=97 288040 615500 918900 .78 35,52
T=98 29200 614250 920100 «56 36.31

7=99 312040 619450 920700 W18 4049
8=1 320040 619500 921600 | 7B | 41448
8=2 328040 620100 922600 279 M1.98

8=3 336040 621200 923650 89 42437
Bnk 344040 621800 924600

B 352040 62e700 928500
. B=6 | 356040 623400 9263060
8=7 364040 624100 927450

8=8 256040 601250 916500
B=9 260040 602400 917500 4?2 344,02

. 8=10 . 264040 604000 919400 . .88 Bk
8711 268040 605900 919650 2 480 34,78
8=12 26400 602750 919250 . 588 _33.72

813 268040 602900 920450 *46 3486
B=14 272040 604300 921400

T ~ 2800.0 605650 923000
QD i 284040 606400 923400
. 817 288040 607250 923750

8=18 292040 608000 924500




TERRAIN CORRECTED GRAVITY DATA

ELLIOT GEOPHYSICAL COMPANYs TUCSONs ARIZONA

CY1E  BETH CLAIMS AREAs PINAL COUNTY, ARIZONA 07/10/74
STATION COORDINATES TERRAIN  BOUGUER
NUMBER ELEVATION NORTH EAST CORRECTION GRAVITY
Bm=19 o 2951.0 606300 925600 $53 39.00
8=20 288040 603250 925400 258 38.33
8=21 280040 603900 923%40 249 37448
B=27 252040 018700 905900 «80 38422
8=23 3828,0 613400 934600 1.29 41,65
B=24 376040 613650 933650 1e25 41494
Bwp5 3480,0 612450 932200 1.21 39,53
B=27 3360.0 _ 611540 930554 489 38,38
B8w28 3280,0 610650 929300 87 38,29
B=29 320040 609200 929050 +88 39.17
8m30 3120,0 607950 928100 79 A0.08
8«31 3040,0 607250 926800 il 39,02
32 =~ " 3000,0 608250 92645 10 39,02
8-33 3040,0 609400 926050 .79 38,41
B=34 316040 610700 927150 e85 39,69
835 3240,0 611700 927650 .82 38,99
B=36 3560,0 612550 9299¢0 1437 40442
8~37 3560,0 614550 932450 1.06 42,42
8-38 3655,0 614250 930900 1445 42,23
B=39 312040 612150 92535y W74 38,54
840 308040 612300 924100 87 37.93
841 304040 612650 922650 64 37+34
B=42 316040 613100 926600 77 38.73
8=43 320040 6132590 927800 095 39,17
8=44 324040 614150 929100 1446 40424
8=45 328040 615000 930200 2.22 41460
B=46 338540 616250 930750 11} A3.04
8=47 3360.0 6176040 931100 131 42493
B=48 340040 618350 932000 1+63 44461
B4 9 3440,0 619250 932500 154 46,92
B=5( 240040 633900 896000 W47 45,76
8-51 2480,0 635100 89815 ; «50 45,01
8=52 256040 635551 900250 276 44,81
B=53 2640,0 635300 901750 51 45,46
B8=54 268040 635650 903050 »55 45,85
Bw=55 ‘ 272040 636500 904000 64 45443
Bm56 276040 637259 904850 467 44,98
8=57 2840 ,0 637850 906250 .81 44,51

B8=58 292040 637850 907600 062 44419




TERRAIN CORRECTED GRAVITY DATA

O ELLIOT GEOPHYSICAL COMPANYs TUCSONs ARIZONA

CY1E BETH CLAIMS AREA» PINAL COUNTY, ARIZONA - o /10774
STATION COORDINATES ‘  TERRAIN  BOUGUER
NUMBER ELEVATION NORTH EAST CORRECTION GRAVITY
8-59 236040 640000 891500 45,28
B=60 - 240040 640760 893250 | 44443
8=61 248040 642450 895260 4371
B8=62 2560,0 643150 897700 42,94
8=63 264040 644150 89895 44442
8=64 272040 644800 900600 46471

 B=65 . 276040 646500 901300 . 48465
B=66 268040 645550 899750 . 45448
8=67 260040 645150 897600 43404

; 8=68 252040 644500 895900 43400

8=69 244040 644400 893100 43471
8=70 240040 643100 892250 43482
B=71 2360,0 642159 890350 44,45
8=72 2560.0 613500 897000 40,04
8-73 2640,0 612050 895500 42 .44
8=74 280040 610850 891400 48.06
875 2880.0 606600 890300 . Bl.9
8~76 280040 6077460 . 891900 49,46
B=77 2720,0 608800 893900 47493
‘B=78 2640 ,0 609500 896250 44413
8=79 252540 611300 899150 39.36
8=80 244040 611950 901050 31.90
8=81 - 2487,0 . 615750 898850 64
8=82 312040 622200 918200 43,54
8-83 320040 623250 918200 46426
8'84 328000 624§§0 918950 45053
8=85 332040 625000 919500 45403
B8=86 3360,0 625550 920150 .00 8490
8-87 3440,0 026700 920700 1416 48,09
B=88 296040 627300 914050 .73 45,47
8=89 296040 628100 916550 _1.03 _ 45.96
8=90 296040 629000 917450 31 | a4,.8)
8~91 316040 629500 916850 4096 A6,B8
8=92 332040 631250 917650 299 46493
8=93 324040 631000 917050 W87 46438
B8=94 260040 641750 899600 44423
8=95 256040 641000 899050 44408
8796 252040 639650 897700 42497
8=97 2644040 638840 895100 43.717
8=98 244040 632600 887850 44401




TERRAIN CORRECTED GRAVITY DATA

ELLIOT GEOPHYSICAL COMPANYs TUCSONy ARIZONA

CY1E  BETH CLAIMS AREAs PINAL COUNTY, ARIZONA 07/10/74
STATION COORDINATES TERRAIN BOUGUER
NUMBER ELEVATION NORTH EAST CORRECTION GRAVITY
B=99 244040 636250 885100 66 4644
9=1 256040 635450 882200 57 47470
Qmp 2674 ,0 633655 880250 . +95 47,08
9=3 2360,0 638200 886700 55 47 .44
9=t 2346,0 641900 884200 047 42,46
9=5 250040 619200 905700 64 39.11
96 252040 620200 906750 $67 39403
9=7 254040 620700 908100 : 96 @ 38,92
Q=8 256040 ©21200 909440 «93 38.62
9=~9 244040 625300 901000 57 44465
9=10 248040 624900 902100 e 49 44417
9=11 240040 624900 90015¢ «50 43,26
w12 2920,0 611840 921000 1.01 36,85
9-13 2880,0 611350 920250 1.08 36,07
914 2960,0 609950 919700 249 35,20
9=15 288040 608950 919250 61 35.23
9=16 280040 608240 919250 84 34461
9m17 276040 607640 919450 +73 35,55
9-18 2720.0 607100 920000 069 35,46
9«19 2760,0 608300 920400 .98 35.89
Qm20) 2800,0 609100 921050 1409 35,95
9=-21 292040 610300 922150 1419 36.45
9m22 308040 611100 924100 92 37.37
9=23 32090 599250 . .933900 43 36459
9=24 34760 602300 935550 86 3674
Q=25 352440 603250 937000 «89 36,08
9=26 N 3700.0 605150 938150 1e67 36470
9=28 31200 597840 931850 51 37+78
L1=S1 384040 638050 924650 99 46.19
L1=S2 3890,0 637150 924760 130 46,06
L1=S3 3737,.0 636050 924759 1.28 44,96
L1=54 361440 635100 924800 143 44466
L1=85 33610 634150 924750 1241 42488
Li=S6 329140 ©33200 924800 127 4346
L1=S7 321080 6320590 924800 173 43495
L2=51 372940 638050 923150 1410 46440
L2=5S2 375640 637150 923150 100 4623
L2=53 3811e0 636050 923150 1245 44455
L2=54 36T76.0 635050 923150 1243 4569

L2=S5 3489,0 634150 9231590 1.34 45,02




TERRAIN CORRECTED GRAVITY DATA

ELLIOT GEOPHYSICAL COMPANYs TUCSONs ARIZONA

“CYiE  BETH CLAIMS AREAs PINAL COUNTY; ARIZONA T 7
STATION COORDINATES . TERRAIN  BOUGUER

NUMBER ELEVATION NORTH EAST CORRECTION GRAVITY

 kmr 322140 - 632050 923150

L2=56 330040 633200 923200 __1.22 44453

 LBes) . 380140 638050 921800

L3=52 3739.0 637100 921450

L3-53 381840 636100 921550
L3=54 3659,.,0 635700 921550

_ L3=57 3348,0 632140 921680

 Laess 360040 634150 921880
- L3=-56 3484,0 63316np  9elbsny

.3-58 322440 631150 921600
L4=S1 3736,0 638050 91995y

LenS2 359040 637100 giessy
L4=53 381140 636100 919950
Lgm ’ : ;

L4=S5 358840 634100 920000
L4=S6 3601490 633150 920000

L4=S7 3412.0 632100 920000
- L4-58 322049 63ligs . WROOSG
CYP 35 356040 638500 934000
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" REPCRT OF INVESTIGATIONS

TED STATES DEPARTMENT OF THE INTERIOR - BUREAU OF MINES

OID RELIABLE COPPER MINE, PINAL COUNTY, ARIZONAL/

By Thonds Gy Denton?/

Fig, s
T7" General location mAPisisesseessasscsssss
2. Map of Copper Creek ared depositS.ssses
% 3'. Assay map, llOO"fGOt leVel,....'.......u.
T 'l}. Assay map, 200—f00t 13‘7‘314.0.0'0\0000-0000
5. Map of surface workings showing assays.
6. Development, 100-foot leveliescssaseons
7. Developme;’ft,-‘ 200-foot leveloh eopdocveene

)
g

OO F

INTRODUCTION
The 0ld Reliable coppetr mine was first examined by Harlow D. Phelps, an'
{heer of the Bureau of Mines, in October and November 1942; in compliance
h'a request from the War Production Board, which furnished copies of assay
ps of the 100- and 200-foot levels and requested that they be check-sampled,
he author and R, L, Grantham and W. D, Hughes, engineers of the Bureau, made
second and more detailed examination later, after a number of manways had
en opened that were inaccessible whenlthe=£i;st‘examipapiqn.was_padel: 

The Bureau of Mines Will welcome reprinting of this paper provided the .
following footnote acknowledgment is used: "Reprinted from Bureau of .
Mines Report of Investigations 4006." R %
Mining engineer, Bureau of Mines,




R.I. 4006

Acéessible mine workings were sampled and mapped during this later examin ;
tion, A third examination was made by Charles A, Kumke, Bureau of kines
engineer, from September 17 to November 6, 1943, when a vertical raise ex- 3

tending 260 feet from the 100~foot:¥ével ‘te-the surface and passing through}
the approximate center of the ore body was. sampled, : £

s VL AR
e s ol s EURN .
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In its program of exploration of mineral deposits, :the Burcau of iiines §
has its primary objective the more effective-ibilization of ‘our mineral re=
sources to the end that they make the g_r.eatqst;possible contribution to A
national security and economy. It s thé policy of the Bureau to publish
facts developed by each exploratory :project as soon as practicable after it
conclusion, The,.5.mningﬁeBrgﬁ.Ch;%¢36WéﬂifB{gﬁpoﬁ;«eehiefﬁconducts‘ preliminary
examinations, performs the actual exploratory work, and prepares the final | :
report, The Metallurgical Branch, R. G. Knickerbocker, c\kx__j,pf', analyzes E .

..... B 8
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LA 3 > b e A e tAd .".‘P.Q Sudnr
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Division of the Bureeu of '1M1nee,; who directed the: function of the iining

Branch in carrying.out the investigatiom seported in this paper. Sampling |
and surveying of. the. Old Reliable mines was:done by the author, Hariow D,
Phelps, Chas, A, Kumke,. Robert, Granthem,- end W, D, Hughes; all mining engi
of the Tucson Division- of:+ the: Buremt - > - .reervinoueiii 0 o0 _
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Chemical analyses: of: semples: taken by: the: Buréaw, includéd in, this papes
were made at the Bureauls: isberatory,: Renoy- Newy under the ‘diredtion of A, 8
Rice, acting supervising engineer,: - Metallurgical tests were performed in tiw
Bureau's laboratory at Salt Lake City undér'the direction of H. G. Poole,

engineer in charge of the ore-dressing unit.
| * LOCATION: AND: AGEESSIBILITY ° =
The property is situate'& in: s.'ee‘;-lo;,‘T. 8 S., R, 18 E., Gila aﬁd Salt
River meridian and base limej-im-the:€opptr Creek area of the Bunker Hill
mining district, Pinal Cownty, Arizona. - * ~° i
Access to the property-is&roxh%émoth northeasterly by 11 miles of ]
harrow, winding, unimproved road, which in a number of places has steep grades
but is passable by automobile throughout,: The town of Mammoth is in the San §
Pedro River Valley on State Highway 77. It has a population of about 500, @
Winkelman, 21 miles north of Liamiioth By State Highway 77 and 35 miles north- .
west .from the mine, 'is.the nearest’ rail 'point, .The Hayden copper smeltér of |
.the American Smelting & Refining Co.'fs'1mile from Winklemar, - **. ="

P |
ol -

PHYSICAL FEATURES ‘AND CLIKATE - -’

The area in which the property lies 'is near the northw&stérn ma¥gin of -
the Galiuro Mountains, which are flanked on the west by. the.-San- Pedro-River — |
Valley and on the east by Aravaipa Creek, -In the vicinity of thé‘@id® €liable
mine the topography is rugged. Altitudes range ‘from 3,500 fleet in
Copper Creek to 5,650 feet at the top of§ prominenit “lava- flbw,;_f‘"‘f

1312 -2 --.;'.“.. . ¥ BLE AN
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R.I. 4006

per Creek is the main stream?of the area. Aslereék”énters it about
downstream from the mine. Both creeks occupy narrow, steep, V-shaped

e climate of theiregion is:.semiarid. Reinfall is said to average 18

inches.annually.  Recorded temperatures range from 110° F. to 8° F.

alls occasionally ‘during fhe winter. There are no climatic obstacles
round operation “ =

egetation is sparse and of a semidesgft variety. - There is.no timber

le: for mine use in the area. . ., i s

o i

HISTCRY AND PRODUCTION ‘% '
de~mining. claims were first locatéd:id'ﬁﬁé'Cﬁﬁﬁéﬁ‘Créek area about
when rich lead-silver dfé“fﬁdﬁ’ﬁhé*ﬁlue Bird miné<was shipped. In 1863
‘on-was recorded as-the Bunker Hill mining district.

tbié‘ﬁbfk'wasmaohé"ﬁntii“1§93;‘when“theJGoppér"Créek iining Co, ac-
jon of claims north of the creek

d claims along Copper Creek, . Acquisit
1907 by the Calumet & Arizona lining Cos and completion of a wagon road
lammoth in 1908 started a boom. - This lJatter' company- explored the Copper
t, Superior, Globe, Copper Prince, ahll’ bther' properties in the:area by
rground work and diamond drilling. Frok' 1908 until about 1918, numerous
deposits, including the ‘American Fagle, were worked, A survey for a
ad from‘Hinkleman’was'made,.bpt-copstruction‘was not undertaken,
" Except on the Childs-Aldwinkle claims, little or no work was done in
area after 1918, This property was exploited primarily for molybdenum,
e first work done during World War I, The war ended before production
egan, but from 1933 to 1938, 329,000 tons of ore was milled and 7,000,000
ounds of bioSy was recovered. From 1933 to 1935, the Old Reliable mill was
_used to treat the ores Toward the end of 1935, a mill was built on the prop-
_erty, and from then to the end of 1938 a totdl of 296,652 tons was milled, an
average of about 200 tons per day, Naximum production was reached in 1936,

‘when 87,021 tons was milled.

The first corporate owner of the 01d Reliable claims was the Copper
iCreek ining Co,, which by 1908 was controlled by the kinnesota-irizona Iining
Co, The latter. company built a steam-electric power plant, a dam, and a mill
on Copper Creck, about a mile from the. 01d Reliable mine, and about 23 miles
£ a railroad from the ming to the milly Ore from other mines in the area was

treated in the mill.

In 1910, the iinnesota—Arizona Co. was reorganized under the name

Copper State Mining Co., to which company the 0ld Reliable was transferreds
In 1914, ‘the new company replaced the steam plant with a Diescl-electric unit

and revamped the mill, Ore from the American Hagle as well as from the 01d

Reliable was treated., The property operated until about 1919. Later, the
mill was dismantled and the machinery was removed. ‘

1312 R
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Production records are incomplete, The following table shows the app
imate total metal produced from the -Copper Creek area, Most of the 700,00
pounds' of ' copper listed under Copper States Metals is believed to have beer
obtained from the Old Reliable from the treatment of about 30,000 tons of :regl

TABLE 1, -~ .Production from Copper Creek area.

i T Wn S =
Childs=- Blue Bird, | Blue Bird,
Mineral Aldwinklel/ |  1863-1920 | 1926-1939
6
5

liolybdenum sulfide, poundSee.se

T
|
76,946,782 | -~ -

Copper POundS......o...o.-.... ,859,03,3 { L - . 200’000
Lead, pounds.........n-o...... - ! - h,OO0,000
GOId: Omlces-'o....lcooo--.o-.o'.oo ; ! 723 - -
Silver, ounceS.eevesesccvccscen! 26,938 119,000
Estimated production, valu€.e..’ = $150 000 - =~
= S : Copper. | . Clark ~.Copper States
? e - Prince- Scanlon,g/ Metals
Mineral 19371/ 1905-1930 1903-1916
Molybdenum- sulfide; poundsessss| - et o by
:Copper’ poundS.....u.-u...... l 227 667 200,000 : 700 OOO
Lead pounds.--o-oococoooocooco' == E Syl
¢ GOld O‘mceso-.oncoooooooo-oovn T e - N
Silver ounce'S.....uu.o...... - 15,000 T ,2/55,000
Estlmated production; valu€eses! .—:L-i 2 T

1/ According to W, C, Riggs. :

2/ Univ, of Arizy Bull. 140, p. 99 (apparently 1easers, mine not
given),

3/ Blue Bird.,’

PROPERTY AND:COWNERSHIP

The - Old- Rellaole property comprises five patented lode—mlnlng claims
covered by Mineral Survey No. 4059 and a number.of adjagent claims, It is
owned by the Copper States detals Co., in which Martin E, Tew, of Copper
Creek; Ariz,, is said to be-a majority shareholder.

DESCRIPTION OF THE DEPoéIT

Sediments in the area are believed to be of Cretac»ous age. They consist
of limestone, quart21te, coriglomerate, shale, and:sandstone,- and-are inter-
bedded with and intruded by-andesite, dacite and rhyolite. The sediments' and
an andesitic tuff are intruded by granodlorlte.- ‘An extensive series of.flat-
lying basaltic flows overlies the complex, Ifineralization’is believed to be
post-basalt, Several systems of faultlng are in evidence in the area,

* The Blue Bird ore occurred in a veln, ‘and although many- veins have been
explored in the district, none except the Blue Blrd have been productive,

" With the exception noted all production from the area has been from
pipelike occurrences of brec01a.~ About 125 of these pipes occur in the dis-
trict, only a few of which have been producUlve.

1312 -l -
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though the pipes are fourid in all thé igneous-rocks, those that have
productive are in or near granodiorite. The chief producers have been
hilds-Aldwinkle, Copper Prince, Old Reliable, American Eagle, and Globe.
first two are in a large granodiorite mass. The second two, although
efly in andesitic tuff, are at a granodiorite cantact. The Globe is 1,000
t from a granodiorite contact,.

A typical pipe outcrcops as a small but prominent pinnacle, In horizon-

ection, the pipes vary from clrcular to elliptical and stand vertically

”:veba stcep pluch

The pipe filling con51sts of angular, Sll‘leled rock fragments Cbmented
¥y by quartz, sericite and copper minerals, _

The outcrops of some ¢opper-bearing. pipes, notably the Old Reliable,
r to be leached, .. Belaw the leached. zone, oxidized copper minerals occur,
ran31tlon,from axidized copper minerals to copper sulfides , usually
qurlte and bornlte, is gradugl.. Some chalcocite occurs at and near the
 tables. There is evidence of the occurrence of primary chalcocite,
denumsulfide occurs at the Chllds—Aldw1nkle mine, and zinc and tunesten

\have been found 1n the arca,

ew data-are avallable regardlng the grade: of the copper ore mined from
?pipes or 'of the continuation of ore in depth, The Childs-Aldwinkle pipe
mined to a depth of about 800 feet, where it became small and the molyb-
_content. low, . The copper content of the pipe, however, appedrs not to :
decreased with depth and to have avpraged about 2 percent. . E8

AR R 2 3

formation of tho brecc1a plpes is bcllevcd to "be due to intersecting
-systems, ‘solution of the rock along these fracturps and subsequent

:of unsupportud masseése -
0ld Réliable pipe is one from which productlon has been realized.
moldbdcnltc has been dentlfled copper is the only mctal of con-

: sequence in the plpp.

- Much of the outcrop is Lovbred by talus,
end leached,

Parts‘exposed appear silicified

SAMPLING

Cnvck-sampllng 100- aqq’ 200-foot Lwc :1s

Labcl Detailed ‘company* assay maps: oi Lhe l@O— and 200—foot levels were fur-
nished the Bureau by the War Production Board, All samples were horizontal
channels 5 fcet in length and takun at >—foot intervals,

Five arcas on the 100-foot und threg on the 200-foot level were seclected

by the Bureau for'éheék sampling, “In-all;. bl, samples:were taken; 37 were
channel samples taken ‘from the 100-foot’ level -0f thé remaining 27, which
were takeh on the’ QOP—foot level; 13 weke: grabi samples of ore left in:chutes

1312 Ce 5T
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and 1l were ‘channel ‘samples, All‘channel samples taken by the Bureau are of;;
5-foot length, The: location and, analyses-of these:samples are shown on fig~- &

uresi3-and 4, together:with the company assaySs . il L

© Vertical 'Rai_se From 100=<foot Levé,i to the »Sﬁi‘faéé;;

Beginning 2,5 feet below the collar, samples from opposite walls of the §
raiseifromithe 100-foot. level to the surface were:taken at-identical verticaly
fiﬁe—r—_ﬁdo‘tfinterﬁe}ls;- Iniaiféw places, however; conditions:made it necessary |
_to omit a sample from one wall ‘or the ‘other, Each sample was a horizontal = &
channel 5 feet long. Ninety-one samples were' taken in the raise., The rea
“of:this samplingiaresshown’on figure:6¢ A summary:of ;analyses is tabulatcd

UM o (e gl bR R R e o e

' VTABLE:2,. —

LE: 2, ~ Grade of

e T

i
< B NS D3,

¥

¥

g Stopes

10 T By

, e g ol
Above;' lOO.—fQo‘b /

L

§

‘i Sampling was.doesin tworstopes, »The maximumsheightitoswhich
was carried above the 100-foot level was about 80.feet. This:height was
reached in a stope about 100 feet in diameter) the back of which could not
be reached without special stage construction, . However, .the . top of the :
broken ore appéared to be largely material that-had fallen from the back of
the stope, and five grab samples of.this material were taken, The point at
which these samples were taken was north about 95 feet horizontally from the
vertical raise, . Three 10-foot channel samples were taken across the back of
the south stope at an average horizontal distance from the vertical raise of §

L5 feet., The analyses for these samples are shown on figure 6é

=

Surface Sampling

Eight channel sﬁmpiés‘wEre:takéd;agufiy§!Wideiy,s¢attered surface pits ;?
and“cutsof léached ‘and-oxidized-breccia, . The:analjses ;for:these samples are
shown onfigure 5, = PR VR CRR R U A il O R

o MENE WORKINGS; . - ... ~
' The Ol Reliable mine has been opened on two levels 100 feet apart 7
vertically, 'They aré known as_the: 100+Foot -and -the 200-foot levels. Access
. to each'is by tunnel, ' A vertical raise-extends from the 100-foot level to

1312 L e ok
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Explanation:

Assays in parentheses
are Bureau of Mines

check assays.

All assays are % Copper

40
FEET
December, 1942
Note: Traced from Company map

20

100-foot level, 0ld

Reliable mine.

.- Assay map,

Figure >



" 9 s 923 a)v o IR S N m omy N
> 9% g 6 p Q2~v Y ¥N % v o N
?,/u.“a/..faoo z /o.on.aooawo
Mee T X8y N REAa s8N
N RN g h 38,2 ] K]S EN
_Vw.,, RERRN IR ER E
6N i) e )| Fela.” ?? v s 305%
e § Osperiwd| |P82(22) 3
2207 0209 s® 2£2 RN =
wer) e 2ima ) 020D 8% oparsined] (092 3 2
., i ¥
228 |5, 8 oo/h |/F RS ..m,
o) €I el Kk I8 Ul v £ >
e lrallicsd % £02 297 Q qmw
s 1) €S| : 292| 42/ 920537 o &
e 2 seo| [°F 3 3
(%) 027 g 202 W
1 72| |55 :
T Yy 2211 B )
: «t.\\k_ta«uu 27 ' -y 3 m s o
go . 66F > E 3 m.a :
7 (@302 2P | 6F @ - : e o
62 8. € o $ bord
20 & ol [ S22 8 & A
»0 @) & 2omp | 997 ..m. g S <
£0. i 2z | . o o & _
€0 1 €7 e® € , .
7 |eov .mm s & P
¢ 687 il o
§c°% 38
6€/ Ew3da 8
h .Ar e
aeg= 2
i ¢ < [




' : Ay 0 %
VERTICAL SECTION THROUGH RAISE TO SURFACE,PARALLEL TO 100 FT. LEVEL TUNNEL
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o Figure 5_.'¥- surface workings and assays, 0ld Reliable mine.
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- These levels are connected by three vertical raises; Ore
he 200-foot level wes‘holsted through one of these to the 100~
unnel, ' | Rl s T

ik end a perlpheral drift.. In addltlon& near the tunnel portal
ery drifts that make acute angles w1th the tunnel

er of the chute drlrts the backs have been ralsed tlmber and

; making 43§
et in diameter at the north end of the mine about 40 feet above
Farther south the plllar between ucH and #Dw . stopes was

! ‘ - 'zsraxﬂe iﬂf@u B
e.lOO-foot level is in good,condlt;on, ute*driftfsets .are
-In many places. these are sqpporteq by posvs,begwggg gegsgc
centers. Posts,‘ e 8 f' t,hlgh Som t%@b% he‘ 1

L tat e,‘ 200-foot level is by either the un)
‘ e "The botbom of the raise 19 3n . thegggck Toe
: gphas been done, a back pillar has been left over. the chute drlft The
] ”'kes an 1n51gn1flcant quantlty of. water. ; i ey

-

METALLURGICAL TESTS

'Inspiration Copper Company Tests

Preliminary small-scale laboratory tests made’ by the Inspiration Copper
by their continuous, single-stage, leach-float method extracted 96 percent
the copper with a consumptlon of 98 pounds of 60° Be! sulfuric acid per ton
.ore, ..The concentrate averaged 42 L1 percent . copper. The tests were. made
G, Scott, leachlng plant superlntendent.r : s wfﬁ"‘finlf

; The sample tested assayed Lo 42 percent copper, about thce theq;ndlcated
erage grade of the oré; 2,01 percent of the copper occurred ds ‘oxide and
Ll percent as. sulflde. A qualitative microscopic. analy51s showed the pre-
minant. sulfide..mineral to be chalcocitey . Some chalcopyrlte and covelllte
-nd traces of bornlte and tetrahedrite were. found The ox1d1zed copper min-
rals were malachlte and chrysocolla. : A

-7 =
», ".;;3‘:: A

el

T?i max1mnm helght to which stopes
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L:ﬁniVGfSity of Arizoha Tests " - : :

it ' : A
¢ A small-scale laboratory test of a sample from the same source as tnat i
= ;4 above was made by E,“H.vCrabtree, Jr, He obtained an indicated 90,5 por- -4 1

of the total copper by”theuInspiratioh single-stage,  leach-float metho- , 3

cOncentrate,assayihg 3440 pércent copper; 73.6'poundé'@ffsulfufic-acid .n

5

!“ 9.0 pounds of lime were required per ton-of ore
: .- .The sample testeq assayed 3,0 percent copper, of which 1,70 percen: :
oxidized, The sulfide copper oceurred chiefly as chalcocite with miner .
of bornite dnd"éhhléopyriﬁg, _Oxidized cbppér'appearéd“to_OCCur chiefly - 3
malachite. As received by’ Crabtree," the samplec weighed ‘about 100 pounds,

was virtually all minus 2-inch, The manner in which and the pPlaces from v
it was taken are not Known, . R R R T M i i

Bureau of Mines Tests- 7" si.

Small-§cale’laboratoryutests were run on two samples from fhe 100-foct

level, one, having’ been_ taken by the Bureau as’ representative of- mixed' oxide= |
Bulfide. ore and tHe other of predominantly sulfide oréy © - . . _

The mixed-ore sample weighed 328 pounds, It assayed 3.65 percent copper
of which 1.85.percent.occurpqq as oxidized minerals and 1,80 percent as sul-
fides« By the singleJEtage3;léagh%flqatimeﬁhday'89;7”percent of the total
copper was recovered in a'clbhnerhcdncenﬁratéfassayingf44.3-pefcent coppeér.
Addition of a bléanéf"tailingfraiSEdlrebOVebygtojélQS“percent in a concentrite
assaying 39,4 percent copper. A two=stage ‘application of the leach-float '
method recovered 90.2 percent of the total copper in a concentrate assaying
'39¢94p959eht[éqppef; AqididonsumptidanasSﬁ'pounds'per ton of ore,

"“The sulfide ore sample weighed 100 pdunds, It ‘assayed 1,20 percent
copper, of which only 0.20 pércent occurred ds oxide, At minus 65-mesh, 3
flotation recovered 7840 percent of the copper in 2 34.0 percent COpPper rcurhep
concentrate, in additional 4.4 percent of-the total copper was recovered i-
an oxide copper concentrate that was floated after removal of a pyrite concor-
trate, The combined*cohéeﬂthEGQQSSayed~24.4~peroent copper. and represent. -
over-all recovery of 8244 percent,

. "OPERATING CONDITIONS

Water supply., —‘Thcfe'are'no:perennial’Streams in the area, but-between
November 1 and June 1, Copper'Creek'has’an’appréciable, if ‘unpredictable,
flow, In Copper Creek Canyon, about 1 mile from and about 100 feet above th.
mine wbrkings;'isﬂa débrisrfilled réservoir”whiéh’is Said to have-a capacity
.of 784,000 cubic féet, Sufficiently above the mine to permit gravity flow,
add-35°Utlemile‘@iétaﬂt:'isﬁa_Spring reportcdto have-d minimum flow of abeys

.40 gallons per minute,, " About 2,000 feet north of ‘and ‘above ‘the ‘miné is the
Globe shaft, now'filled with water, The Henderson' ranch, &n which are threc
wells each 200 feet, deep, is about three-quarters of g mile distant-and-about
500 feet below the mine. The wells are said to have an aggregate flow of

about 50 gallons per minute, . o

a

1312 | -
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he Childs-Aldwinkle property, which is nearby, milled 200 to 250 tons of
r day for several years by utilizing these sources of water, Although
mine appears to have made little water, it is now flooded and is itself a
tial source of water.

reliable source of unlimited water is the San Pedro River, About 10
of pipeline would be required, and a static head of approximately 1,400
would have to be overcome to utilize this source,

ower, — Power could be obtained by constructing a transmission line from
deh—tension hydroelectric—transmission line at a point near Mammoth.

‘Equipment. — An old-model, 285~horsepower, licIntosh-Seymour full-Diesel
ne direct—connected to a Crocker-iheeler 200-kilowatt, 2,300-volt genera-
with switchboard is installed at the property., It is said to be in good
Htion. There are a few buildings at the property, which are in fair con-
Some rail remains at the mine,
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Stewart, S. O., The Old Hat Mining District, Pinal County, Ari-
zona, Mining and Engineering World, Vol. 36, p. 952, 1912.

Hess, Frank L., Molybdenum, U.S. Geol. Survey Bull. 761, p. 15,
1924.
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Wilson, Eldred D., Arizona Lode Gold Mines, Univ. of Ariz., Ariz.
Clear - Bureau of Mines Bull. 137, pp. 170-74, 1934.
Quartz Peterson, Nels Paul, Geology and Ore Deposits of the Mammoth
yellow AN Mining Camp Area, Arizona, Univ. of Ariz., Ariz. Bureau of
S / e Mines Bull. 144, 1938.
peculart
Te
N\Q\M CHILDS-ALDWINKLE MINE, COPPER CREEK, ARIZONAS®
ya A4 —u
rw%\w / 4 By TrumaN H. Kunn®
\0 atlterile
LoOCATION
Galena
£/ e The Childs-Aldwinkle Mine is at Copper Creek, in the western
uort part of the Galiuro Mountains near the center of the Bunker Hill
rite mining district. The camp is accessible by 10 miles of road that
m,\NQ\M\ﬁ..O\O e ¢ branches eastward from the Tucson-Winkelman highway at
Go —— Mammoth.
Wulfenite HI1sTOrRY AND PRODUCTION
o - The Bunker Hill district was discovered in 1883 by prospectors
Vanadinite who were searching for gold and silver. Mining was attempted
Oesclolzite —— “m Hmqu-wm UW gmﬁﬂywhgw Emucsﬁmws Oo@@%ﬁﬂogvm:%w Mbﬁwmow%q by
. . the Copper Creek Mining Company and its successors, the Minne-
SMottramite . mo"m-waNms.m Omw%mm ﬁoﬁﬂwsw_ wsm $mm Omwwuwﬁ mﬁmﬁm@\ﬂﬁsm MOS-
. . P pany; and in -9 by the Calumet an rizona Mining Com-
Mn. oxides . pany.” Between 1917 and 1933 a little work was carried on by
G e lessees. Production from 1905-16 was approximately 700,000
erusSsie voMbmm of copper and $35,000 worth of silver, with a total value
lachite . of $150,000.°*
it . ) i In 1933 the Arizona Molybdenum Corporation, headed by W. C.
Smithsonite . Rigg, purchased the Childs-Aldwinkle property and began mining
g e . molybdenum and copper ore. According to Mr. Rigg, the produc-
Calecte ¥ tion of this mine from 1933 to July 1, 1938, was 6,454,321 pounds
o \N\\%,womO\ /a i of molybdenum sulphide, 5,519,140 pounds of copper, 473 ounces

P of gold, and 19,167 ounces of silver.
ion of the vein minerals, Mammoth Mina,

i —P enetic relat
Figure 11 arag Pinal County.

Rocks

The canyon of Copper Creek, where it crosses the district, forms

i d the general character of tis
The assemblage of minerals an g D e

veins are both indicative of high temperature deposition at shake
low depth.

. “ Paper prepared for, and originally presented at, the regional meeting
& of the ALM.&M.E. held at Tucson, Arizona, November 1-5, 1938.

i * Graduate student, University of Arizona.

¢ » Historical data largely from unpublished notes of J. B. Tenney.

m.. .ﬁ.u.mumm:mwsmw.m.m.mmw:mamd_bimozmgmﬁiwﬂo&camo:ACSZ.
¢ of Ariz., Ariz. Bureau of Mines Bull. 140, 1936), p. 99.
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Rickard, T. A., Vein Walls, Amer. Inst. Min. Eng., Trans., Vol
pp. 214, 233, 234, 1896. .
Blake, Wm. P., Report of the Governor of Arizona, pp. 188-90, 19¢%
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truded limestone of undetermined age, probably in Laramide
time. Itis partly covered by two lava flows, the younger of which
caps Sombrero Butte, Table Mountain, and other prominent eleva-
tions.

STRUCTURE

The main structural features in the vicinity of the mine are
strong east-west vertical faults and fractures; indistinct north-
south vertical faults; a northwestward-trending fault with steep
southwestward dip; and pipelike masses of breccia.

Two of the east-west faults are traceable, with a fair degree of
certainty, through the mine (Pl. XXXIX). One separates the
main ore body from its southern branch, and the other is associated
with the northern branch. Both may be traced on the surface as
part of a large fault zone.

On most of the levels an indistinct north-south vertical fault is
apparently associated with the north-south elongation of the ore
body. It has little gouge and is difficult to trace through the
breccia. Other fractures and faults generally displace it only to
a small extent.

A fault on the 700- and 800-foot levels strikes N. 60 degrees W,
dips 65 degrees SW., and passes through the main and the north-
ern branch ore bodies. It has not been recognized on the surface.

The pipelike mass of breccia consists of blocks of altered grano-
diorite, cemented with gouge, gangue, and ore minerals. The
blocks range from an inch to 15 feet in diameter and average 6 to
12 inches. They are relatively small and closely spaced in the
upper portions of the pipe.

The breccia pipe is of oval plan and almost vertical. It s
bounded in most places by an irregular but rather sharp contact
with massive granodiorite.

ORE DEPOSIT

The Childs-Aldwinkle deposit, like most others in this district,
is in a breccia pipe. The entire breccia mass, though it may be
mineralized, is not all ore. The ore breccia in the central portion
of the pipe grades outward into breccia that contains only pyrite
in the lower part of the mine. In the upper 200 feet of the pipe
the entire breccia was ore, but the outer rim was considerably
richer than the core.

The ore minerals are confined to the cementing material
where they occur as disseminations and lining of fractures
Some branches or offshoots from the main ore body have
been followed, but others are too small to mine away from the
main workings. There are two distinct oval-shaped outcrops of ore
at the surface (Pls. XXXIX and XL) of which the northern was
270 by 150 feet and the southern 220 by 100 feet in diameter. They
diminished about equally in relative size to a depth of 340 feet
For the next 50 feet, the northern ore body continued to diminisk
gradually, whereas the southern body decreased to one sixth the
size of the northern or main ore body. From this point downward

CHILDS-ALDWINKIE MINF 129

Plate XL.—Looking west at glory holes of Childs-Aldwinkle Mine.

the exact location of the southern ore body is unknown, but small
masses of ore on the main levels suggest that it continues down.-
ward and joins the main ore body about 700 feet below the sur-
face. At a depth of 800 feet the northern body pinched out. Be-

low this point the breccia contains molybdenite, but as small
scattered grains. ,

At a depth of 350 feet, the main ore body branches as indicated
in Plate XXXIX. In places it is oo::oo%o\a with the smaller or
southern branch by low-grade ore. At a depth of 760 feet, the
northern branch increases in size and changes from vertical to a
dip of 65 degrees E. At the present bottom of the mine, 850 feet
below the surface, the ore follows a north-south fault along which
the oval outline becomes much elongated. On the 700-foot level
a mineralized zone 6 to 12 inches wide, high in molybdenite and
bornite, is associated with the north-south fault.

Molybdenite, bornite, and chalcopyrite are the principal ore
minerals. Treatment of the copper concentrates yields small
amounts o.m gold and silver as well as arsenic, antimony, and
traces of bismuth. Near the surface are oxidized minerals, molyb-

¢ dite, malachite, azurite, cuprite, and small amounts of native
2 copper. Copper is very subordinate to molybdenum in the upper

levels. Below about 650 feet bornite and chalcopyrite are im-
portant except in the lowest levels where the amount of copper
diminishes considerably. The average molybdenite content
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changes very little through the mine, and the amount of pyrite
i irly constant. < .

wm%ﬁwswmwawﬁ&:n gangue minerals show the greatest variation.
Near the surface quartz and calcite are the principal mm:m:mmbﬂ?
erals. On the main haulage level (300 feet below the sur anw
crystalline quartz is still abundant, but there are also crystals o
orthoclase, with quartz in the open cavities, and calcite and mHSv.
sum. At a depth of about 600 feet a large amount of orthoclase
and biotite, accompanied by numerous crystals of apatite, :r..
present. Quartz is still present but in Mmmmmw amounts. .O: the
800 level orthoclase has diminished with a corresponding in-
crease in biotite. At the present bottom of the mine (850 feet)
the gangue is mainly coarsely crystalline quartz and biotite, with

i lase. ) e =
H;ﬂmﬁﬂ.mﬂmwmmmmm depth the molybdenite crystals increase in size,
changing from 0.04 to 0.12 inch in diameter to rosettes 1.8 inches
in maximum diameter.

WALL-ROCK ALTERATION

Although the country rock surrounding the breccia pipe appears
fairly Q.%mw_ the mmwwwwymmbmmmmu minerals have in part gone to
chlorite and the feldspars to sericite. _The alteration of the iron-
bearing minerals to hydrous ferric oxide gives the outcrops their
characteristic reddish color. The ore breccia in many places is
cemented almost entirely with m:mam.ﬁos minerals, particularly
on the 600-foot level where the breccia blocks are held together M
with a green, finely divided chlorite. In the upper levels m:.o_.-.
tion is less evident, but sericite is present. Chlorite and sericite
occur in the lower portion of the mine in approximately equal

amounts.

OcTAVE MINE®?
By ELprED D. WILSON

SITUATION

The Octave Mine is at Octave in the Weaver district of south- |
ern Yavapai County. It is reached by about 10 miles of road that
leads eastward from Congress Junction, a station on U.S. Highway -

89 and the Phoenix branch of the Santa Fe Railway.

HisTory AND PRODUCTION

This deposit probably became known in the sixties, shortly
after the discovery of the Rich Hill placers, but, as a large

v2 Acknowledgments are due B. R. Hatcher, Carl G. Barth, Jr., M. E

Pratt, and A. E. Ring for much information upon the Octave area.

Paper prepared for the regional meeting of the A.LM.&M.E. held l..‘.,,,

Tucson, Arizona, November 1-5, 1938.

OCTAVE MINE 131

part of the gold was not free milling, little work was done upon
it until the advent of the cyanide process. During the late nine-
ties, according to local reports, a group of eight men purchased
the property and organized the Octave Gold Mining Company.
Between 1900 and 1905 the vein was mined to a depth of about
2,000 feet on the incline and for a maximum length of 2,000 feet
along the strike. This ore was treated in a forty-stamp mill
equipped for amalgamation, table concentration, and cyanidation.
The total gold and silver production during this period is reported
to have been worth nearly $1,900,000. In 1907 the property was
bought by a stock company that built an electric power plant at
Wickenburg, 11 miles away, and electrified the mine and mill.
This company, however, failed to work the mine at a profit and
ceased operations in 1912. In 1918 a group of the stockholders
organized the Octave Mines Company, with H. C. Gibbs, of
Boston, as president and carried on development of the Joker
L workings until 1922. In 1928 the Arizona Eastern Gold Mining
. - Company, Inc., was organized. This company operated a 50-ton
| flotation plant on ore already blocked out in the Joker workings.
After obtaining approximately $90,000 worth of concentrates
from 9,100 tons of ore, operations were suspended in 1930. This
ore contained nearly equal proportions by weight of gold and
silver,?s

The production from 1895 to 1925, inclusive, has been reported as
. $1,825,000 worth of gold and $75,000 worth of sil ver, a total value of
;. $1,900,000.°+
¢ In 1934 the American Smelting and Refining Company obtained
. control of the property, equipped the mill late in the year, and
. began production from the J oker workings. According to figures

. published by the U.S. Bureau of Mines, the yield during 1934-36
. was as follows:

1934... 2,636 tons
1935, 23,951 tons
1980 circcsissiscmmmmerencmssisssnss et 22,107 tons (estimated)

- The ore mined during 1936 was reported to average 0.364 ounce
¢ of gold and 0.464 ounce of silver per ton, 0.240 per cent lead, and
: 0.030 per cent copper.

TOPOGRAPHY AND GEOLOGY

. Here the rugged southwestern front of the Weaver Mountains
. rises abruptly for more than 2,000 feet above the desert plains.

¢ The Octave Mine is at an altitude of 3,300 feet on a narrow
E pediment at the southwestern base of the range and 2 miles
¢ south of Rich Hill. This area is dissected by several southward-
i trending arroyos of which Weaver Creek, ¥ mile west of Octave,
| is the largest. Water for all purposes is brought through 7 miles
. of pipe line from Antelope Spring.

» Oral communication from H. C. Gibbs and M. E. Pratt.

E M M. J. ,mum_.:m. and R. E. S, Heineman, Arizona Metal Production (Univ.
of Ariz.,, Ariz. Bureau of Mines Bull. 140, 1936), p. 103.
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NUCAS LTD.
KIRBY C. CORYELL, GENERAL PARTNER
5140 EAST BURNS STREET
TUCSON, ARIZONA 85711

(602) 325-2075

September 6, 1974
Mr, Robert Kayser
International Minerals Corp,
IMC Plaza
Libertyville, 111, 60048

Dear Mr, Kayser:

Herb Leopold informs me you are interested in reviewing some

of the data on our copper property in the San Manuel-Copper Creek
area, and at his request I am sending you some of it, primarily
reports by Chuck Elliot and Tom Mitcham, Chuck worked on the
aeromagnetics for us, and a year or so later the gravity when

it became available, [He seems certain of a structural trend
between the two districts, and Tom's photo studies confirm it,

We consider it a potential mineral belt,

OQur drilling to date proves the San Manuel basement environment
to extend almost to the Copper Creek District; thus most of our
property is underlain by the environment of the larger deposit,
and the contact between the Oracle Granite and the schist
trends discordantly across the favorable belt within our ground,
A second strong structural zone, of strike similar to the San
Manuel fault swarm, also arosses the belt, as demonstrated by
the magnetics, gravity, and photo work, in addition to re-
juvenations of older faulting that Tom sees in the Gila, he

has been able to pick out a good number of circular structures
in the Gila, some of which may represent collapse features, It
is interesting that their occurrence is very largely confined
to the belt, that a similar fault pattern exists in pre-mining
photos over the south flank of the San Manuel ore body, the
thickest and more intensely mineralized part, and that Tom has
observed similar patterns in pre-mining photos over other
porphyry deposits, In our most recent drilling we had the
benefit of Tom's help, and chose the two better developed cir-
cular features that also had the benefit of local trends and
structures, as prime targets; unfortunately these proved to be
in relatively deep parts of the property and the holes were
stopped at 2832 and 3605, without our having the money left

in this program to complete them, Chuck's prediction at B-2,
the 3605 hole, is 3700 feet plus or minue 500 to basement,

On page 10 of Chuck's gravity report he discusses the compo-
gsition of the basement ridge trending ENE, Unfortunately his
comments are based on an over-simplified log of hole B-9; he

had no way of knowing the upper 400 feet or so of Cloudburst

was a fanglomerate granitic in cobble content rather than cobbles
of Cloudburst lava composition, so the ridge should provide




NUCAS LTD. 2w
KIRBY C. CORYELL, GENERAL PARTNER
5140 EAST BURNS STREET
TUCSON, ARIZONA 85711

(602) 325-2075

relatively shallow drilling to the true basement for some
distance to the east, Enclosed is a petrographic report
from part of this drill interval; that most of the QOracle
fragments are variably altered is interesting,

Tom Mitcham recently has left consulting and is heading a

joint effort of Cerro Corp. and Rio Amex, This coming Friday
he meets with a Rio Amex executive, and has asked if 1 would
refrain from offering the property to others until the follow-
ing Monday, He states he would like to see his principals have
some part in the property, but since he's heading a new effort,
he has no feel at the moment as to whether they'd like to tackle
something so large by themselves in their first move, If you
have any interest in it, it well could be they would welcome a
joint venture, However, as it presently stands, I told Tom I
would wait for his answer, and thus I cannot offer the property
to anyone else until September 16,

In some appreciable part of the property depths to basement will
be in the 1000 to 2000 foot range; in a somewhat larger part it
will be 2000 to 4000 feet, In an early hole, which by subsequent
aeromag and gravity studies by Elliot would be considerd the very
deepest area, we hit basement at 3456 feet, Our rotary costs,
paid for by the hour, have averaged less than 35,00 per foot to
2000 feet, and our two deep rotary holes, to 2832 and 3605, each
have averaged less than $10,00 per foot, To date we have five
holes in prime target areas that have been rotaried to from 1690
to 3605 feet, waiting to be continued by a diamond drill, Alto-
gether about 3$500,000, has been spent in the area, miich on holes
prepared for completion by diamond drilling, In general, all
exploration expenditures have confirmed an original premise that
a mineral belt extends from San Manuel to Copper Creek, and has
enhanced the possibilities that deposits of the San Manuel breed
could be within it, and has demonstrated that depth to basement
will be in the 1000 to 4000 foot range, rather than the prohibi-
tive depths predicted in published reports by USGS workers and
others,

For the moment I am not including Mitcham's work, definitive as

to specific targets, until Tom can determine his companies!
interest in something of this scope and we have some understanding
on the ethics of the matter, While we have acquired an enormous
amount of ground through the past 5 years, additional exploration
could suggest ground of promise not yet acquired by us, and we
expect anything of this sort to be of mutual interest and included
in any agreement,

Holes entering the basement have demonstrated deep and thorough
weathering, such that enrichment should have occurred in most
areas, and where ever should have been preserved by subsequent
cover, The primary grade at both ends of the belt is around
0.7% copper,
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While exploration of the area may at first thought seem

expensive by past standards, it is only of about average

expense for those particular programs that have been success-

ful the past 10 or 15 years, The shallow areas of recognizable
merit were perforated long before, Should our specific targets
fail, and it seems very unlikely all of them will, any exploration
will help track down the major ore body or bodies that by all odds
should occur within the belt,

Should you have any interest in discussing the area with Elliot
or Mitcham, please feel free to do so, but after September 16
unless we discuss the matter in the meantime, 1 hope the
enclosed material will provide some basis for you to determine
any further interest in investigating the property, I'm sorry
I cannot supply you with more specific information for a week
or so, per Mitcham's request to determine if his principals
would prefer to take it on by themselves, It is my understand-
ing Rio Amex supplies the drilling money, Cerro the staff and
their files on past work; therefore Tom should be able to get

a firm decision Friday from the Rio executive, I suspect they
will prefer to have another partner, as Tom has indicated their
initial efforts were to be on a modest scale, so modest in fact
that only in the last week or so has he been sounding out Cerro
as to whether they could handle it in any manner,

In reviewing this I note it not only rambles but is historically
incomplete, Cyprus had the property for two years, rotaried a
number of holes which they cased for ultimate completion, took
one by diamond drill to 3398 feet, then gave up because of
apparent excessive depths, Upon getting this ground back we
engaged Chuck for the aeromag work, which confirmed my original
thesis, We continued Cyprus' deepest hole, against Chuck's
recommendations but because there was good evidence we were near
basement; we hit it in 58 feet, We then made a comprehensive
gravity survey, which later Chuck terrain corrected and studied,
and engaged Tom for his help, The gravity confirmed the belt,
and Toms studies gave us numerous specific targets of great
apparent merit, so we roughly quadrupled our land holdings, We
then embarked on a $125,000, drilling program, originally more
appropriately designed as a $250,000, first phase, primarily
designed to test Tom's two best targets, Both encountered
phases of the Cloudburst Formation, previously unknown east of
the San Pedro River, Ong depthshad been predicted from aeromag
alone, While increasing our depths, the Cloudburst completed
the similarity of assemblage of basement units to that of the
San Manuel area, the lavas of the Cloudburst being considered
the extrusive equivalents of the just post-ore andesite dikes

in the San Manuel ore body., Our hole B-1, at 2832 feet was over
1000 feet into the basal part of the Cloudburst, and B-2 within
100 feet of Chuck's predicted depth to basement, and with no
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Cloudburst lavas indicated according to Chuck's interpretation
of the aeromag, Thus both holes on prime targets probably are
near basement, There was absolutely no caving in either, so
they can be readily extended with a diamond drill, The 36,000,
or so I had left would hardly permit this, so I planned a hole
in a rather promising area that I knew 1 could complete with

a rotary for that sum, but it disappeared before I could get

a drill back on the property, We presently have decided, as

I believe Hderb mentioned to you, to invite a few select corpor=-
ations to joint venture it, Should one of those few not be
interested, we would carry on ourselves as we have too much
proprietary information to offer our holdings to the industry
in general, The property is in no way looking doggy as

usually the case with invitations to joint venture,

I will keep you and Herb informed of proceedings, and am
looking forward to visiting with you over a complete set

of the data should you be interested in doing so and should
events permit,

ours,

XCC/ml
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INTRODUCTION

At the request of Kirby C, Coryell, General Partner of Nucas Ltd.,
this review is undertaken with the sole purpose of providing
Nucas and Sucan partners and those of Copper Drillers Ltd., an
affiliated partnership, with an unbiased evaluation of subject
property and of the appropriateness of the attached first-phase
exploration outlined program by Mr., Coryell.

It is understood that this review will be distributed only to the
above partners and that its use, without my permission, will be
confined to the stated purpose-- providing the partners with my
opinions on the property and the proposed exploration program,

The review is derived from the present data base which is an
impressive body of data, data reductions, and analyses. The data
involved are magnetic, gravity, geologic, and photogeolecgic, The
data are recorded on various maps and in various reports, in-
cluding one previously submitted by the writer (11-5-73), and
data reductions are compiled on a single map (scale: 1:24000) by
Mr. Coryell.

GEOLOGIC SETTING

The Precambrian Oracle batholith of south-central Arizona has
approximate dimensions of 35 miles (N-S) by 75 miles (E-W).
Laramide plutons, commonly with associated copper mineralization,
tend to occur in the vicinity of its contact. The property under
discussicn covers the contact zone of the southeast "corner' of
the Oracle batholith.

Older rocks and structures (including the batholith contact) on
the property are almost entirely concealed by postore cover:
volcanics, Gila Conglomerate, and younger sediments. However,

to varying degrees, buried older structures can be detected
through the cover by applications of magnetics, gravity, and
photogeology. The latter is explained by recurrent movement on
old structures effecting identical or similar structures in cover
rocks.

Considering structures reflected through cover, those in out-
cropping older rocks, and those geomorphically reflected, the
marked structural grain on the property and in its vicinity is
N30-40W. Structures with other strike directions can be con-
sidered anomalous, and these include ENE directicns which can be
projected from known porphyry copper deposits near the property
boundaries, i.e., San Manuel to the southwest and Copper Creek
to the northeast. Other anomalous structures are those which
strike northerly and northeast, as well as those with arcuate
strikes.
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The arcuate-striking structures may represent reflections of
collapse in a crackle breccia in buried preore rocks, the col-
lapse resulting from oxidation~leaching, or simply from late
tectonic adjustments in the crackle breccia. Bodies of crackle
breccia are considered as very favorable sites for porphyry
copper deposits.

ORE TARGETS

Intersections of an anomaious structure with a regional grain
structure (N30-40F), or intersections of one or more anomalous
structures, are considered as favorable porphyry copper ore
targets on the property. The targets selected by Mr, Coryell,
as reflected by his proposed drilling sites, fit the above
definition of a favorable target., Further, he has attempted
to avoid excessive drilling depths based on interpretations of
gravity and magnetic data.

Although all proposed holes are on valid targets, I would rank
them as follows, starting with the most promising: B-1, B~2,
B-9, B-6, CCP-3, B-10, B-8, B-11, B- 7, B-3, B-5, B-4,

CONCLUSION

The targets selected by Mr. Coryell are valid in that their net
potentials represent reasonable risks, Also, the program as
outlined (total cost $225,000) appears to a fair and reasonable
risk venture.

Respectfully submitted "Z
January 21, 1974 =SV
Thomas W, Mittham
6644 N, Amahl Place
Tucson, Arizona 85704
TWM/cm
Attach.
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Beth, Nancy, Lyn, and Phil claim area of Nucas Ltd. « Sucan Ltd,
Bunker Hill District, Pinal County, Arizona

Proposed Program:

Hole No, Approx, Location Type Est, Depth Est, Cost

B-1 SW S7 T8S RI18E Rotary 2532 < 3500 $35,000,00

B-2 NE S6 T9S R18E Rotary 3eccs < 3500! 35,000,00
CCP-3 NW S18 T8S RL8E Db exg. 1690' to 15,000,00

2500

B3 NE S22 T9S R]SE Rotary <2000 )

Bl SE $515 T9S RISE WU " ) Average cost

B-5 NE S33 T8S R18E n— /1 ") est, at *37000,

Bw6 NW S12 T9S R17E i " ) Total est, cost

Bu7 NE S11 T9S RL7E " / " ) $65,000,00; wil

B=8 NE S3 T9S RL7E Y /b9 " ) alst validate

B9 SW S34 T8S R17E " 9 ) 80 new claims

B-10 NW S27 T8S RL7E " ")

B-ll SE S26 T8S RL7E W o)

Total exploratory drilling COStS:! .cceececcscecscoessssss 3150,000,00
Costs of validating + 300 additional claimS ,.eeceeeeee 35,000,000
Road building and drill site preparation ..scecseceeeese 15,000,00
Additional state land fees eec0ccrsce0o00000CCQOOBOCOD B 53000900
Misc. énd contingenciesoooooooooue.oco-ooco.oeo.eooonao 20 OOO 0
$225,000,00

It is anticipated about 9 of the 12 holes will reach the pre-~
tertiary, or possibly mineralized, basement, Ten of the 12 holes
will explore curved or circular features, detected from aerial photos,
that have some chance of reflecting local subsidence of the younger
cover caused by compaction of brecciated and oxidized mineralized
rock of the basement, These arcuate featuwves generally have a close
spatial relationship with favorable linear trends as defined by photo
interpretation, magnetic patterns, and gravity patterns, Ag the
drilling progresses, some hole locations might be modified by features
revealed, such as local unexpectedly great or little depths to basement,
or great or little favorability for nearby mineralization,

/Cﬂl'% ¢ Cjb)w/ iden
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Sample No.: B-9 840-1200'

Name @ Drill cuttings (composite sample)

This sample contains numerous fragments of Oracle Granite showing
various stages of alteration. In many fragments, all ol the "normal"
minerals (such as quarty, K-felduapar, plagioclase, bhiolile, «-l,(-,.) are
present, while other fragmenls may contain jusl one or lwo dilferent min-
erals. Typical fragments and alterations are as follows:

1. Oracle granite, in which biotile has Targely been altered Lo chlorites
plagioclase has largely been altered to kaolinite and sericite.

2. Oracle granite, fresh except along fractures, where the biotite
has been chloritized; sccondary muscovite is present in this zone.

3 Plagioclase crystals, apparently from Oracle granite: largely’
altered to sericite and kaolinite.

L, Oracle granite; the plagioclase has been about 50% altered to clays.

5 Oracle granite; biotite is fresh, plagioclase only slightly altered
to clays.

B Plagioclase crystals, apparently from Oracle granite: strongly
altered to sericite and clays.

7. Similar to No. 6.

8. Oracle granite; biotite largely chloritized; plagioclase largely
altered to sericite and clays.

9. Plagioclase crystal, apparently from Oracle granite: largely
altered to clays.

In addition to Oracle granite fragments, there are also numerous
fragments of volcanics, quartzites, and gneisses. There is also one
fragment of quartz monzonite porphyry, in which the ferromagnesian
minerals have been chloritized; the plagioclase shows only very slight
alteration to clays.




mining geologist

THOMAS W. MITCHAM hd
6644 N. Amahl Place
Tucson, Arizona 85704

July 20, 1974

Mr. Kirby C. Coryell
Beth Properties Ltd.
5140 E. Burns Street
Tucson, Arizona 85711
Re: Beth Property
Pinal County, Arizona

Dear Mr. Coryell:

I shall attempt herewith to review the present exploration status
of subject property and to offer some conclusions on subsequent
exploration possibilities.

Setting in reference to regional structure.-- The property
is on a knife-edge linear (about N70°E) passing through the
El Tiro orebody at Silver Bell, the San Manuel-Kalamazoo orebody,
the Newmont-Exxon Copper Creek orebody, and the Morenci orebody.
It is also within the San Pedro structural belt which includes
the copper deposits at Bisbee, San Manuel, Ray, Superior, and
Jerome. Further, the property cover the contact of the Precambrian
Oracle batholith. The vicinity of this contact appears to influence
the localization of porphyry copper deposits at Sacaton, Florence,
Ray, and San Manuel. :

Structural features on the property.-- Regionally, the pre-
dominant structural grain is N35C9W, about the same direction as
the strike of the San Manuel fault swarm and one of the prominent
structural directions on the property, as derived from airborne
magnetic data and gravity surveys ( Charles L. Elliot, 5-22-74).
Other structural directions derived from magnetic and gravity
studies are approximately N65°E and E-W, the latter particularly
from magnetic data. These directions represent a local disturb-
ance of the regional structural grain.

Older (preore) rocks on the property are generally buried under

a thick blanket of postore cover rocks. Structural features in
this cover, mapped photogeologically, are probably reflections of
structures in the older rocks. Two prominent strikes are recog-
nized among these elements: N50°E and arcuate. Minor E-W elements
are also observed in the cover rocks.

In summary, structures on the property with the following strikes
are considered anomalous: N50-65 E, E-W, and arcuate. Certain
arcuate structures and intersections of anomalous structures are
considered as favorable to ore localization.

Drilling to date.-- Only 4 (2 drilled by Nucas) of the holes
drilled to date have penetrated possible ore-bearing rocks beneath
cover rocks, the cover being thicker than anticipated. Some holes,
well located from the point of view of the present data base, were
stopped in cover before reaching possible ore-bearing rocks.

Hole B-2, for example, was bottomed in cover rocks at a depth of
3,605 feet.

phone: (602) 297-407G
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Mr. Kirby C. Coryell July 20, 1974

Rock alteration conditions encountered in the 4 holes which enter-
ed older rocks were either weak or non-pervasive, suggesting that
each of these holes is at least 3,000 feet horizontally from ore.

Studies by Jay Savera of Western Petrographic considerably aided
in the recognition of rock alteration as well as in the distinc-
tion between older rocks and cover rocks.

Targets on the property.-- The property, which covers the
favorable belt between the San Manuel orebody and the Copper
Creek district, remains largely untested. Considering the large
size of the property, adequate space exists in which to harbor
more than one buried porphyry copper deposit within its
boundaries. At its present stage of development, the exploration
potential on the property is probably as good as that of any
other prospect being explored in Arizona at the present time.
However, the targets would be deep, and the depths are difficult
to predict at the present time.

Some holes might be suggested at the present time to test favor-
able targets. Listed in order of indicated probability of
intersecting mineralization, I would suggest the following sites:
Hole B-2 (deepening of), NW4NW4%NW% Sec. 25 T8S R17E, B-10 (new
hole), Hole B-1 (deepening of). The probability that older
rocks are more shallow at the B-10 site makes it advisable to
attempt a test there before testing at the other 3 sites.

Very truly yours,
R B [ - \_';"“\//\

Thomas W. Mitcham
TWM/wj
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' Np. Kivby C. Coryall, General Pariner
« Nuoae Lid,

f,‘\“m East Burns Street

“fucson, Avizoma 85711

Dear MNp. CM'yell:

A® you are presently aware, your submittal of the Sam Harnuel -~
Copper Creek property of kucas Ltd. to R. B, Kayeer was referred
to me for action. At my pequest, all of the data mads evailable -
by you has been reviewed by Mr. A. J. Perry of Perry, Knoz, Kaufman,
Ine. and I have discussed thie review with Mr. Perry. e

Although thie property certainly has merit as a long range esplor-
ation project, it i{s my opinion that it dosa not meet INC'e
present objectives. It is possible that future chawges in our
progran vill eall for another review of the sitwation. If this
proves to be the ocase, we will contact you at that tiue.

Thank you for giving us an opportunity to review ya-i data

‘ Very twuly yours, /' - .

- K ® b T Rl 5 £ St .
p

J. Bruce Imswiler

Manager - Expleration
WVestern U.5.4.

-3

eo: MHessrs. R. B. Kayser
A. J. Perry
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#» INTER-OFFICE CORRESPONDENCE

D. L. Everhart
P. 0. Sandvik

J. B. Imswiler

R. B. Kayser
September 11, 1974

Arizona Copper Prospect

Don Everhart and Pete Sandvik are out of the office
for several days so I am taking the liberty of forwarding
a letter and several reports pertaining to a copper
prospect in Arizona to you for your review., These
reports were sent to me through a Mr. Herb Leopold,
who is a contact that was generated through our oil
and gas exploration activities. Leopold has an interest
in the company which is presenting this prospect to IMC,.
Other than the fact that I know Tom Mitcham fairly well
and I know Chuck Elliot by reputation, I have no inside
information on the quality of this prospect. Leopold
has informed me that there is some urgency in reviewing
this because Tom Mitcham is presenting it at the same
time to Cerro Corporation and Rio Amax.

If you need more information or want to pursue the
terms of the deal, I think that a direct contact to
Kirby Coryell will probably be the best approach., If
you need any additional information please let me know
and I will see what I can dig up.

IR X

R. B. Kayser/mp
Enc.

Form O0-100 Rev. 3-61
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scpteaber 6, 1974 %
Me, Tolest Layeor ; e,
Tatirnitlionel Vicersls Coip, P
o0 2raan :
Liberlyville, 111, 0N04° 4

=

Tear Mr, ¥a, om
Terh Loopeld 1aforms mo you ace iatecsestod in reviewins some
f the "ats on cur copper property in the Uan Manuel-Covper Creek’™
arez, «:.d at .15 request I oar sending yuu some of it, primarily
reports by “huclkr Jlilot and Tom Mitcham, Chne'. worked on the
werosas,nrtics for us, and a year or so later ti.a jravity when
1t Yecane avnilable, ne s»ems certain of a structural trend
between the Uvse districts, and Tom's photo studies confirm it,
~e concider it a potential nineral belt,
Our drillin; U» date proves the 3an lanuel basenent environment
to axtea? alinust to the Copper Creek District; thus mest of our
property 18 underlain by the enviromment of the larger deposit,
and the contact Letween the Cracle Granite and the schist -

trends dlscorviantly acracs the favorable belt within our ground,

N s2cond streons structural zone, of strike similar to the 3San

slznuel fault swarm, 2lso erxosses the belt, as demonstrated by 45
the magnoties, gravily, an? photn work, fn adaition to re-
Juveaztions of aldes faultinsg that Tom sees in th~ dila, he

“as e able tn plick avl ¢ good number of circular structures

in the %ila, some of wiich may represent collapse features, It

’ e he E
s intercstiny thet thelr adcoiurrence 1s very Jargely confined
te the belt, that + Similar fault pattern exists in pre-mining

pantos over the soat), flan% cf the San Manuel ore body, the

thick=+"t an' nmore intensely mineralized part, and that Tom has
otserved cimilar patteras in pre-mining photos over other
porghyry depazits, In our most recent drillinz we had the
LenellL of Tomw’:s help, ard chose the two better developed cir-
cular features that also had the tenefit of local trends and
Structures, as prime tarzgets; unfortunately these proved to be
in relatively deep parts of the property and the holes were
stozped a2t 2322 and 3605, without our having the money left
in this progranm to complete them, Chuck's prediction at EBE-2,

R the 2505 hole, 4s 3700 feet plus or minue 500 to basement,

ok

-n pzge 10 of Thuck's gravity report he discusses the compo-
sition «f the basement ridge trending ENE, Unfortunately his
comments are based on an over-simplified. log of hole B-9; he

had no vay of knowing the upper 400 feet or so of Cloudburst _
was a fanglomerate granitic in cobble content rather than cobbles
of CloudLurst lava composition, so the ridge should provide

e g

& S5 e s :
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relotively <hallow drilling to the true bzsement for some- 4. lq.‘?
distaencs to the east, Lnclosed 1s a petrographie report . o TR 0 TR
from pavt of t*his drill interval; that most of tie Oracle - =

fraguents are variably altered i3 interestin:, : e va TR

Tom Yitcham :rrcently has left comnsulting an” is heading a .l
Joint effort of Ssrro Corp, and Rio Amex, Thls coming Frxday
he meets with a "io Amex executive, and has asked if 1 woald

i"'

r*fr in fron offerinz the property to others until the follow= " -f‘

ing londay, !'= states he would like to see his principals hdve"
some parl in the property, but slnce he's hesling a new effort,
te has no feel at the moment as to whether they'd like to tackle
somet"lnz so large by themselves in their first move, If you

bave any inteiest in it, it well could b2 they would welcomme a -- .

joint venture, However, as it presently standz, L told Tom I
would wair f£or his answer and thus I cannot offer the property
to anyone slse uatil aootcﬂuer 15,

In soxe appreclable part of the prOperCy depths to basement’ will -
be in the 100 to 2000 feot renge; in a somewhat larser part it

will be 2000 to 4000 feet, In an early hole, which by subsequent .-

aeromaz and sravity studies by Elliot would be considerd the very
deepest area, we Wit basement at 3456 feet, Our rotary costs,
pald for by tihe hour, have averaged less than 35,00 per foot to
2000 feet, and cur two deep rotary holes, to 2332 and 3605, each .
have Aanﬂ:ad less than $10,N0 per foot. To date we have five
imles In prime target areas that have beea rotaried to from 1690
to 3405 feet, wuiting to be continued by a diamond drill, Alto-
sether Ahout 3500,000, haz been spent in the area, mych on holes
prepared for camgletion by diamond drilling In general all
exploration axnenlitures have confirmed an or~gxna1 premise that
a minnarcl lelt extends from San Manuel to Copper Creek, and has
nhanced the possibilicties that deposits of the San ianuel breed
could be within it, and *as demonstrated that depth to basement
w*ll be in the 1000 to 4000 foot range, rather than the prohibi-
tive depths predicted in kublished reports by USG5 workers and

others,

For the moment 1 am not including Mitcham's work, definitive as

to specific targets, until Tom can determine his companies®
interest in aﬂmething of this scope and we have some understanding
oni the athics of the matter, While we have acquired an enormous
amoun® cf grovnd through the past 5 years, additional exploration
cnnld suggest ground of promise not yet acquired by us, and we
expect anything of this sort to be of mutual interest and included

in any =z2reament,

lnles ontering the basement have demonstrated deep and thorough
weatherins, such that enrichment should have occurred in most
arcas, and where ever should have been preserved by subsequent
cover, The primary srade ot both ends of the belt is around

N.7% copper, . ——
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nile oxi:lorztion of thy area may at [irst thoucht seem N

Q .
2 ren :3‘/1‘ ’x')) pL gtand by
ds

it is Jnly of about avarage

, i
aX oI o1 those particulor programs th:at have beaen aJCCénS-v

- - N pa my

ful t“. past 10 or 15 years, The shallow area: of r=ecngnizable

merit eve nenforated long uefore, Should our specific targets:'.

1

& 5% .
fall, and it secms very unlibe&y all of thom will, any exploratioa

vill he 1";
shoull occur within the belt,
Should jou iave any iateircst in discussing the areca with Elliot.
er Mitcham, pl ‘mel free to do so, but alier September 16
alese o Mesves tha matter in the meantime, I hope the
vwclosow miaterio)l will provide some basis €or you to determine
any Turthey interesi in investigating the property, I'm serry
1 cannot supply you with more specific informutioa for a week
oy o, per Uitehtan's request to determinz if his principals
would nrefer te take it on by themselves, It is iy understand-
ing Rin Joanx ﬁ“;pli*s tha drilling money, Cerro the staff and
thelr files un past work; therefore Tom should be able to get
a firm dnﬂislnn -LLﬁd) from the &io executive, I suspect they
will prefer tou have another partner, as Tom has indicated their
initial eflorts were to be on a modest scale, so modest in fact
that only in the last weell or so has he been sounding out Cerro
as Lo whetier they could liandle it in aay manncr,

In reviowing chls I acte it not only rambles but is hiistorically
incoirplete, CSyprus had Iiiz property for two years, rotaried a
aunber of Loles olich they cased for ultimate completion, took
ane by diamond Arill to 2798 feet, then gave up because of
ve

,Jt

apparent excess depths, lUpon getting thic ground back we
engaged Shuce r the aeromag work, which confirmed my original
thosis, ‘e 2ontinued Pyprus' dneppst hole, against Chuck's
recomrendations hut because there was 3ood avidence we were near
basement; we h"it it in °3 feet, We then made a comprehensive
gravily survesr, which later huck terrain corrected and studied,
and eng agnd Tom for his help, The gravity confirmed the belt,
and Toms studies zave us numerous specific targets of great
appq19n“ merit, sco we roughly -quadrupled our land holdings, We
then ~mbarked on a 3125,000, drilling program, originally more
an)rnprxatoly designed as a 9250,000, first phase primarily
desisned to test Tum 8 two best targets. Both Pncountered
phaz2s ol the Tloudbturst Formation, previously unknown east of
the San Pelro 2iver, Our ceptq;had been predicted from aeromag
aloac, 'hile 1ncreasing our depths, the Cloudburst completed
the similarity of assemblage of basement units to that of the.
san Manuel area, the lavas of the Clhoudburst being considered
the extrusive equlvaantS of the just post-ore andesite dikes

in the S5an Manuel ore budy, Our hole B-1, at 2832 feet was over
1000 feot into the basal part of the Cloudburst and B-2 within
1IN0 faer of Chuck's prodictoed depth to basement and with no

down the major ore body or uodles that by all odds

~
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LG AP
ooy - lavas indieactad 2ccording to Chuck's incerpretation +o :
~f the sevoms,, Thus bath holes on prime largets picbably are = e
near baseasent, Thu:e was absolutely no caving in ituer S50 . B
they cun be readily estended with a diamond drill, The .36 000, 1
ar sa "l 1eft would hardly pernit this, so I planned a hole - 2
L2 yather nroalsing arca tirat I knew 1 could complete with v
a »otocy A iar sua, but it disapprared before I could get
a drll' bLach o the property. ‘e presently have declded, as
I belicve Torl werntionc] to you, to invite a few select corpor-
ations to .inc venture 1T, Ghould one of those few not be ' s
interested, wo would carvy on ourselves as we have tod much 2R
croyrictary InTarnation. to offer our holdings to the industry ’
in genczal, Tae properiy o in no way lonking doszzy as '
msually the znze witih invitations to joint ventwre,
I will "eep oo and derb informed of proceaedings, and am 4
loaking forward to visiting with you over a complete set
[ ] o y p
of the dete rlaould you be interested in doing so and should
avents Lersiy,
V» rul ours .
). .
g Z
A,
- e b ﬁ. Cnl‘jg_ll J.
"Zﬁalﬁu PARINEL 3
"r'\n [
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INTRODUCTION R P e

At the recuest of Kirby C, Coryell "General Partner of'Ndcés;L
this review is undertoken wiih the sole’purpose of pr ovxdlng{, -
Nucas and Sucan partners aund those of Copper Drillers Ltd., ‘an~=%"
affiliated partncrship, with an unbiased evaluation of:subject & &
property and of the appropriateness of the attached flrst—phased;

exploration outlined program by Mr, . Cory@ll S T g

It is under tood that this rev1ew w1ll ba dlstrlbuted only to’thé

confined to tho stated purpoue—— prov:dlng the, partners W1th my’g;hh
opinions on the property and the proposed oxp1oratlon program,~_l

M1< ‘

The review is derived from the present data base which 1o_an :
impressive bedy of data, data reductions, and analyses..: The data
invclved are magnetic, grav1ty, geologlc, and photogeo] ogic.,e
data are recorded on various maps and in various reports, 1n—:m
cluding onec previously submitted by the writer (11-5-73):, and:: e
data reductions are compiled on a single map (scale: 1: 24000) by“;_f?’
Mr. Coryell. ‘ e (o e

GEOLCGIC SETTING
The Precambrian Oracle batholith of soufhncentral Ar17ona ha
approximate dimensions of 35 miles (N-S) by 75 miles' (E-W) . ;
Laramide plutons, commonly with associated copper mineralizatiom,-| -;.
tend to occur in the vicinity of its contact. The property under ji"f
discussicn covers the contact zone of the southeast "corner" of !
the Oracle batholith. PR Sy T *; 43,
Older rocks and structures (including the bathollth contact) ontu
the proPerty are almost entirely concealed by postore cover.‘; :
volcanics, Gila Conglomerate, and younger sedlments. However,
to Vuleng degrees, buried older structures can be detected
throuch the cover by appllcatlons of magnetics, gravity, and’
photoaeoloqy The latter is explained by recurrent movement on
old structures effecting 1dent1cal or similar: structures 1n cover;*
. rocks. = : o ;w§“~ 2 R Sy
L IR o # ". e :
Considering structures refleoted through cover,‘those in out—j
cropping older rocks, and those geomorphlcally reflected, the %
arxed structural grain on the property and in its vicinity ls-~
N30-40W. Structures with other. strike- directions. can be: con- 4
sidered anomalous, and these include ENE .directions, whith can be «z A
projected from known porphyry copper-deposits near ‘the property e
boundaries, i. e., San Manuel to the southwest and Coppen*Creek
to the northeas Other anomalous structures are those which
strike northerly and northeast, as well as those w1th arcuate
strikes. : Bap s e
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- as reflected by his proposed drilling. sites, fit the above .

| Attach.

The arcuate-striking structures may represent reflectxons pf”
collapee in a crackle breccia in buried preore rocks, the col®
lapse resulting from oxidation-leaching,' or simply from: late i
tectonic adjustments in the crackle breccia. Bodies of crackl'
breccia are considered as very favorab]e 51tes for porphyry
copper d€p051ts. :

ORE TARGETS I R e . : i
Intersections of an anoma]ous structure w1th a regional grain
structure (N20-40F), or intersections of one or.more anomalous

structures, are con51dered as favorable porphyry copper OFe - -
targets on the property. - The targets selected by Mr, Cofyell b

definition of a favorable target., Further, he has attempted

o

R
iy

-to avoid excessive drilling depths based on 1nterpretat10na of ’wf::i
_gravity and magnetlc data. L _,. }7; Fabat

Although all prOposed holes are on valid- targets, I would rank»}
them as follows, starting with the most promising: B=1ls- B-2,df-?
B-9, B-6, CCP-3, B-10, B-8, B- 11, B- 7, B-3, B-5, B—4.gw gy

S 5 T
b

CONCLUSION By el .:ip:v PR if

£ 13

» o B2
A0 The VL%
EARLE Bl
:3 | IR 2

ey

: ' SRRl R
The targets selected by Mr. Coryell are valld in that thelr neg”‘v.
potentials represent reasonable risks,: Also,' the program as @ - *

outlined (total cost $225, 000) appears to.a fair and reasonabie
risk venture. e PPy ) B g e

Respectfully submitted f ‘ _ A L e {W:;;gﬁi
January 21, 1974 _:uec:fg;zx; Tk

© Thomas W, Mitktham 'Jﬂla-*
~ 6644 N, Amahl Place ..
.. Tucson, Arizona _8%704‘;;»

T"M/cm
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' NUCAS LTD. Ef % - R ;
KIRBY C. CORYELL, GENERAL PARTNER i o
: 5140 EAST BURNS STREET ]
TUCSON, ARIZONA 85711

& .

(602) 325-2075
Beth, Nancy, Lyn,
Bunker Hill District, Pinal County, Arizona v*f'A

L

. o (gl X
Hole No,  Approx. Location Type‘~' & Est. Deptht | Est.rCoscr
B-1 SWS? T8S RIBE Rotary 73’ (35001 335 ﬁoo‘m
B-2 NE S6 T9S R18E Rotary  Zeos < 35007 .. 535 »000,0(
cc1>-3 NW S18 T8S RI8E - Db . ~ exg. 1690'.to v .x 154;90.0(
. ‘ - 2500‘, " 2 g _-/ «:;"
B-3 NE S22 T9S RI8E - - Rotary <2000 ; e
B=4 SE S15 T9S RISE TR Average' cosE; ~§
B-5 NE S33 T8S RI8E -  m = %' . .w Yiegr. at 257000,
B-6 NW 512 T9S RLJE ~. = " - . i ) Total, est, Tcast
B-7 NE S11 T9S RI7E =~ "y ' . " . $65,000,00; wi:
B-8 NE S3 T9S RLTE ™. . /. - "') Qigh validate;
B-9 SW S34 T8S RIL7E . . Mim 692 - . h " © 80, new cuus
B-10 NW S27 T8S RL7E . il W > igib, | wig W ; .
‘B-ll SE S26 T8S' RL7E "' - 7w “ogfrlomidi - Mz

L3 , NG
Total exploratory drilling cos:s.,.....................$150 000. 00
Costs of validating + 300 additional claims8 ,.eeccccsce’ 35 000, 00
Road building and drill site preparatiol.cssesssessnass, 413, 000 OU'
Additional state land fees 0.‘......................... 3 5000.
Misc, and contingencieS................................ _20

: $225 900

It is anticipated about 9 of the 12 holes will reach the pre--
tertiary, or possibly mineralized, basement, . Ten of the 12 holes -
will explore curved or circular features detected from aerial photos, -
that have some chance of reflecting iocal subsidence of the younger
cover caused by compaction of brecciated and oxidized mineralized . .
rock of the basement, These arcuate features- generally have a.close
spatial relationship with favorable linear trends as defined by photo .
interpretation, magnetic patterns, and gravity patterns, . Ag the .. .
drilling progresses some hole locations might be modified by features

20 1 + e i &

- revealed, such as local unexpectedly great or: little depths to. basement

or great or little favorability for nearby mineralization. L r
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THOMAS W. MITCHAM- . U
6644 N. Amahl Place b
Tucson, Arizona 85704

Mr. Kirby C. Coryell
Beth Properties Ltd.
5140 E. Burns Street
. Tucson, Arizona 85711

Re: Beth Property

T e e

- Pinal County, Arizona = - ERAREYS

sa s

Dear Mr. Coryell: e 2 . j

; ¥ g ;7-'. ‘r‘w‘- b 2 .

I shall attempt herewith to review the present explorationiététﬁs‘i‘%l'3

of subject property and to offer some conclusions on subsequent e

exploration possibilities. - ' L e
' o ' i .

Setting in reference to regional structure.-- The property .- % 7"
is on a knife-edge linear (about N70~E) passing through the LR A T
- E1 Tiro orebody at Silver Bell, the ‘San Manuel—Kalamazoo‘orebody;qj‘-:3'
the Newmont-Exxon Copper Creek orebody, and the Morenci orebody. 7 - =
It is also within the San Pedro structural belt which includes;;~,ﬁ}-
the copper deposits at Bisbee, San Manuel, Ray, Superior, apnd: . ' i
Jerome. Further, the property covers the contact of the Precambrian .. .-
Oracle batholith. The vicinity of this contact appears to influepce
the localization of porphyry copper deposits at Sacaton, Florence, - ° . !
Ray, and San Manuel. : 5 ‘ p e o '

a P 2 -7
LD
"

e
e

Structural features on the property.-- Regionally, the pre--
dominant structural grain is N35“W, about the same direction as I, _
the strike of the San Manuel fault swarm and one of the prominent* -~
structural directions on the property, as derived from airborne 4
magnetic data and gravity surveys ( Charles L. Elliot, 5-22-74), =~ -
Other structural directions derived from magnetic and gravity . .- g
studies are approximately N65°E and E-W,- the. latter. particularly -~ =
from magnetic data. These directions represent a local disturb- e

ance of the regional structural grain,- L P : g

- -

"X

Older (preore) rocks on the property are generally buried under ~ .
a thick blanket of postore cover rocks. - Structural features in ©
this cover, mapped photogeologically, are probably reflections of -:.
structures in the older rocks. Two prominent strikes are recog="=% .-
nized among these elements: N50°E and arcuate. Minor E-W elements

-~ are also observed in the cover rocks. gy g L P 3
In summary, structures on the pr8per£y_wi£hkfhe following strikes™
are considered anomalous: N50-65 E, E-W, and arcuate. Certain - g0
arcuate structures and intersections of anomalous structures are

considered as favorable to ore locali?ﬁtion; Whng oW o 0 B e

-

'S Tl

. Dov,c gt e e AL @ N | e Ve el

Drilling to date.-~ Only 4 (2 drilled by Nucas) of the holes: . ,
drilled to date have penetrated possible ore-=bearing rocks beneath .- ..
cover rocks, the cover being thicker than’ anticipated. . Some. holes, -
well located from the point of view of the present data base, were - - *
stopped in cover before reaching possible ore-bearing rocks...:™ - ...
Hole B-2, for example, was bottomed in cover rocks at a depth of 7!
3,605 feet. ' DR SR .
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Rock alteratlon condltlons encountered in the 4 holes which ent

ed older rocks were either weak or non-pervasive, suggesting th Ei;¢1k,
each of these holes is at least 3, 000 feet horizontally from O:P.'u:é?‘ (X
A abr 9 nlly

Studies by Jay Savera of Western Petrographic con51derab1y aideduf’%
in the recognition of rock alteration as ;well as in the distinc=.
tion between older rocks. and cover rocks.ﬂ: sni s Yaa ”r;,ﬂkﬁ ;iﬁ;
' ' - e “j;ﬁ;tfghza:
Targets on the property.-- *The property, which covers the: AT
favorable belt between the San Manuel orebody and the Copper fwf«*"gﬁ'
Creek district, remains largely untested’ Considering the largq. &
size of the property, adequate space exists in which to harbor 1 ey
more than one buried porphyry copper deposit within its-: . A'-4 2
boundaries. At its present stage of development, the exploratib
‘potential on the property is probably as good as that of any .ﬁjz.,. 1
other prospect being explored in Arizond at the present time,. ey PE 39
However, the targets would be deep, and the depths are difficult‘”’ .

'i ' A }ﬁ
5

_to predict at the present tlme. o P J”;A-J-.i

) _‘(:",'.' 'jx:."
.Some holes might be suggested at the present time to test’ favor-: gu,gw“f
able targets. Listed in order of indicated probability of =«._. ;% '

“intersecting mineralization, I would suggest the following sites"Kfr

Hole B-2 (deepening of), NW4NW4%NW% Sec.. 25 T8S R17E, B-10. (new -=: 7=’
hole), Hole B-1 (deepening of).  The probability that older 'Jwﬂ-’; X
rocks are more shallow at the B-10 site makes it advisable-to - )
attempt a test there Defore testlng at the other 3 sites.. . j;

,,n
.

Very truly yours, Lt“;t_‘.“', “5"3
\ lkm‘\b"' '-‘ -' ',' .‘ ,.,.““ ‘..\-:"‘” b
Thomas W. MitchamA Wigeis o o i






