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CAICUIATION OF PIT IIMITS AND ORE RESERVES, COPPER CITIES MINING
COMPANY

BY J. He Gray and W, W, Simmons

- e om wm s> ws em wwm mm e em Ge mm Wm e em e M e e Se We e WA G e e W e W e AR A A e & WS

INTRODUCTION

Copper Cities Mining Company operates an open pit mine
in a disseminated copper deposit which is located in the Globe-liami
district, Gila County, Arizona.

Some attention was given the deposit early in the
history of the district, but the first major exploration was begun
in 1917 by the Louis d'Or Mining and Milling Company. This work,
consisting of a shaft 360 feet deep and 12 drill holes, totaling
nearly 9000 feet, was completed in 1922, Further exploratory drilling
was done in 1929 and 1930, These efforts showed the presence of dissemi-
nated copper minerals, but the grade was too low to be considered ore at
that time,

Miami Copper Company purchased the property in 1940 and
organized a wholly-owned subsidiary, Copper Cities Mining Company,
to operate the property. This paper is chiefly concerned with
exploration by this company.

Systematic exploration by churn drilling was started in
1943 and completed in 1948 with the blocking out of 33,800,000 tons
of low grade ore amereble to open-pit operations, Stripping was begun
in November, 1950, and mill production was started in iugust, 1954
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and Mr. Pemnebaker's private reports on the Copper Cities ore body

are the basis for much of the geological thought in the present work.

GENERAL GEOLOGY

Figure 1 is a generalized geologic map of the Copper Cities
pit and the immediate area around ite. The ILost Gulch quartz
monzonite is the predominant rock in the pit. The other important
rock in relationship to the ore is granite porphyry. In general,
the quartz monzonite is the better grade material. /4 small amount
of diabase is included within the pit limits.

STRUCTURE

The most important structures in relationship to the
ore body are the Coronado and Drummond fault zones. The Coronado
which lies near the west side of the pit, strikes north and dips
steeply west, The Drummond, near the eastern pit limit, strikes
northwest and dips about 60° northeast, {long the northern
edge of the pit is the Sleeping Beauty fault which strikes
northeast; its dip is unknown., The area bounded by these faults
has been raised relative to the adjacent blocks. The ore body
itself is intricately dissected by many minor fractures with no
dominant pattern.

MINER..LOGY

The principal hypogene minerals in the deposit are
quartz, pyrite, chalcopyrite and molybdenite. Chalcocite is the
predominant supergene sulfide mineral, and malachite, azurite
and turquoisc are the principal acid-soluble copper minerals

in the ore bodye.
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CHURN DRILLING

The base pattern for churn drilling was a 250 foot
grid. From previous experience in the district, this was
thought to be sufficiently close for accuracy of grade and tonnage
calculations, but as a measure of insurance, some holes were drilled
at intermediote points. Drilling a2t intermediate points was also
used to more preciscly define the pit limits on some sections. The
base grid was oriented to make the sections at right angles to the
supposed elongation of the ore body. &s fimally developed by the
drilling, the rizht angle relationship did not hold exactly, but no
serious error vas introduced by this fact.

The churn drill holes were sampled at 5 foot intervals
using the conventional Jones splitter. XZach 5-foot sample was
assayed for total copper and oxidized copper, Composite samples
of each 50 feet were assayed for gold, silver and molybdenum.

411 samples were logged for rock type and other geological features.

Preceding and concurrent with the drilling, a geological
map of the surface was made as a guide for the exploration. 4t the
completion of the drilling, a map was prepared showing surface geology,

topography and drill hole collars,

COMPIL.TION OF D.T. FROM EXPLORATION PROGR.AM

Using the plan map as a base, cross sections and
longitudinal secticns were made showing the assay data of drill
holes, By inspection, it was obvious that correlation between

drill holes on assay data alone did not show a coherent nor

probably true relationship. By plotting rock types and other
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geology on the sections, more rcasonmable ore outlines could
be drawn,

On the basis of previous district experience, it was
decided that a L5 foot bench height would give the best mining
operations. By inspection and cut and try, the elevation of the
bottom level of the pit was set at 3600 feet, Factors which influenced
this selection were maximum ore production, working room, pit drainage,
haulage and others, but to some extent the final figure was arbitrary
and depended on the judgment of the planners. Using this base, the
upper hench elevations were dravm on the sections and the average
grade of the holes through each bench was plotted along the hole,
These sections were the work sheets for the determination of the
ultimate pit limits.

DETERMIN.TION OF ULTIM.TE PIT LIMITS

The exploration indicoted an ore body of small tonnage
and low grade. It was idmprobable that mining would disclose enough
additional ore, or that market conditions would change sufficiently,
to justify enlarging the initially set pit limits. For these rcasons,
it was of prime importance that the pit as initially planned be the
best economically for the life of the operation, This meant that the
pit limits must be extended to the theoretical slope lines which would
Just mect a set of conditions to give an acceptable minimum profit.

From the exploration, it was known that the waste to be
stripred was a relatively uniform cover, It was also evident that the
copper mineralization was largely gradational which meant that the
pit limits would be assay boundaries rather than some other geologic

feature. For these reasons, it was believed that the pit limits could
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be set by consideration of a line rather than by calculating a

three-dimensional tonnage figure., This concept materially rccuced
the required calculationse.

To locate the theoretical slope lines certain assumptions
were necessary, These were grouped as the cost to concentrate one
ton of ore, the costs per pound of coprer, and the per cent copper
extraction,

The cost to concentrate one ton of ore includes:

a, GCost per ton mined.

be Cost per ton milled.

c. Miscellaneous costs per ton.

The costs per pound of copper include:

a. Smelting cost per pound of coppere

b. Miscellaneous costs per pound copper.

Cce liinimum acceptable profit per pound of copper,

The gross value per pound of coprer can be defined as the
market value minus the costs per pound of coprer,

The mine grade which will just satisfy the assumed costs
per ton of ore and per pound of conper can be calculated by the
following formulac,

A, Total cost to

concentrate 1 ton ore = Net lbs. Cu/ton ore requirad to
Gross value/lb, Cu give minimum acceptable profit.

B, Net lbs, Cu/ton ore = Gross lbs. Cu/ton ore reguired to
% bxtraction give minimum acceptable profit.

C. Gross 1lbs. Cu/ton ore = % Cu recuired in mill heads to
2000 give minimum acceptable profit.,

To illustrate the use of the above formulce, certain
figures, not necessarily those used at Copper Citics, are shown

as followss
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Cost to concentrate 1 ton of ore: $0.9L

Cost/1b. Cu: $0.0575 = Cost/1lb. Cu to put 1 1b. Cu in
concentrate into a2 market product,

Market price/lb. Cu $0,18000
Hinus cost/1b. Cu 0,05751

%0.122149 = Gross value/lb. Cu at
mimimum acceptable profit,.

50,94 (cost to concentrate 1 ton) = 7,674 = liet 1b, Cu per ton of ore
0.122L,9 (Gross value/1lb. Cu) required to give minimum
acceptable profit,.

7,674 (Net lbs. Cu/ton ore = 8,769 = Gross lbs. Cu/ton ore rcquired
,07511 (% extraction) to give minimum acceptable grade.

8,769 (Gross lbs. Cu/ton) = 1138% Mine grade necessary to sotisfy
2000 above assumptions,

The mine grode of ore necessary to meet the above
conditions plus the mining of 1 ton of waste is calculated by the
same basic formula, but must include the adcditiomal cost of‘mining 1 ton
of material, i, c.,
30.9L £ $0.20
122149 = 10.635 1lbs, Cu ton = 0.532% mine grade.

Lo7511
2000

The grade necessary to give the minimum acceptable profit
with a different tonnage of waste removal is calculated similarly,

L table of waste to ore ratios for which a corresponding
mine grade of ore will mect the assumed conditions including profit
is presented in Table 1,

With the aid of this table, the dotermination of theoretical
slope lines which fix the ultimnte pit limit can more casily be made.

it Copper Citics, it was decided that a L5© backslope
could be safely meintaineds. The initial step in locating a backslope

. . . . 0 & o
line on any scction was to arbitrorily draw a L45° line on the section,
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This initial line was, of course, located near one extremity of the
ore body and as near the correct position as judgment based on quick
visval inspection permitted.

In the investigation of the slope lines, it was assumed
that ore grade in any prospect drill hole could be projected to
the mid point between 2 adjoining holes. This assumption was subject
to modification by geological conditions. The investigation consisted
of several steps. First the total length of the backslope line from
the bottom of the lowest ore bench to point where the line intersected
the surface was measureds Next, the integral lengths of lines along
the slope through each ore bench was measured, and each length multi-
plied by its related grade of ores The summation of these "Grade Lengths"
divided by the summation of the integral length of slope line through the
ore benches is the average grade along this section of the backslope
line, The total length of backslope line minus the length in ore
is the measured length of slope line in waste.

By reference to Table 1, a waste to ore ratio corresponding
to the average grade as computed can be found. By multiplying this
waste figure by the length of ore line, a theoretical length of waste
line is obtained, If this theorectical length of waste line is greater
than the length of line actually measured, the ultimate slope line lies
in the direction away from the center of the pite. Conversely, if the
theorotical length of waste line is less than the measured waste line,
the ore along this slope will not pay for the waste and the ultimate
pit limit lies in a direction toward the pit center. By sufficient
trial and error, a slope line can be located along which the measured
waste will just equal the theoretical waste that can be carried by the

ore under the assumed conditions,
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Figure 2 is a section of Copper Cities. On line 4,
the total length of the backslope line from pit bottom to intersection
with surface is 545 feet. The summation of the integral length of line
through each ore bench multiplicd . by its related grade of ore divided
by the total length of line in ore is .67L4%, which is the average grade
of that portion of the slope line in ore. The length of the slope line
in waste is 290.40 feet., By reference to Table 1, the waste ore ratio
corresponding to .674% is 2.5. By multiplying the waste figure by 254 .60,
the length of line in ore, we see that the slope line can be noved
outward. By similar calculations on Line B, the waste-ore ratio was
found to be 1l:1, and the waste figure multiplied by the ore length
exceeded the measured waste length and the slope line must be moved
imvards On Line C, the theoretical waste line was 323.33 feet and the
measured waste was 329.05 feete It was felt that this was as close as
the accuracy of the original data and assumptions permitted, and this line
was used, The detailed calculations of the lines are given below as
illustrative of the method,

CLAICUL.TIONS: INVESTIG..TION OF SLOPE LINES

LINE A

Measured line Slope Line Thru Ore Grade
Iength Len~th

Designation Feet Bench Length Grade Units
Ore 255,0 36l45 45,40 55 25,02
Vaste 290440 36L5 18,15 b7 8.53
3735 63465 58 36.92

3825 63,65 .39 56 .65

2511 460 Reyn 171,68

From Table 1: 67L% ore grade will carry 2.5:1 waste to ore
e®e 25L,6 (ft. ore) x 2.5 = 636,50 ft, of waste
which 25446 fte. of J67L% ore will carry., Since
this is greater than the 290,L4 ft, of waste
actuwlly measured along this slope (L), line B
was tried,



IINE B
Mea sured line
Length
Designation Feect
Ore 88.65
Vaste 456435
EL5,00

From Table 1:

LINE C

Measured line
length
Designation TFeet

Ore 230495
Waste 329,05
560,00

From Table 1:

Slope ILine Thru Ore Grade

Iength
Bench Ilength Grade Units
36L5 63,65 L7 29,92
3690 25 .00 «70 17.50
88,65 535%  L7.L2

«535% ore grade will carry 1l:1 waste to ore
e 88,65 fto. x 1,0 = 88,65 ft. of waste which
88465 fte of 535% ore will carrye. Since this
is less than the L56,35 ft. of waste measured
along this slope line B, line C was tried,

Slope Line Thru Ore Grade

Iength
Bench length Grade Units
3645 63.65 7 29 .92
3690 63 465 .70 Ll 56
3735 63 465 «58 36492
3825 1,0.00 #* 450 20,00
230,95 569 131,40

. .ssume 5% grade from midpoint to fault,

569% ore grade will corry l.h:1 waste to ore,
e®s 230495 ft. of 569% ore will carry 323,33
ft. of waste. The slope line thru waste
actuelly measures 329,05 ft. As this is as
close as the accuracy of data, this line was
used as theoretical slope line.

The back slope lines on all scctions were calculated by a

similar process.

The portion of the line near the Drummond fault illustrates a

modification of the basic method based on geological conditions. Ore was

figured to the fault rather than to the midpoint between holes.

after completion of the sections, the data was transferred to

plan mapse. The initicl step was to pick a key level near the midpoint of

the ore column, .. composite plan map was constructed by mechanical

dcvelopment from the ley level up slope to surface, and down slope to

the pit bottom. Individual bench maps were then made by transfer of

theoretical bench outlines from the composite map and plotting of

prospect holes with average grade and geology as derived from the scctions.



Polygonal areas of grade influence modified by the geology were
constructed around each hole, By planimeter, the area of influence
of each hole was determined. From this data, the average grade and the
tonnage of ore and waste on each bench was computed. The total tonnage
of orc and waste in the pit was obtained by addition of individual bench
tonnages and average minc grade by the bench average grade weighted by
bench tonnage,

Based on these calculations, the Copper Citics pit contains
33,800,000 tons of ore, The waste to be removed at the start of mining

totaled 34,700,000 tons which is a 1,03 to 1 waste to orc ratio,
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Fig. 1 Geologlic map cof the copper-bearing area
(After: N. P. Peterson)
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The AMericaNn MeTaL CoMPANY, LIMITED i

O 9106002

\rﬁ (RO RENA
Sl BROADWAY ; L‘;L: ~ a0
NEwW YORK 6, N.Y. ¢

TELEPHONE BOWLING GREEN 9-1800
CABLE ADDRESS: EFFLUX, NEW YORK

December 20, 1956

Mr. E. N. Pennebaker
Box 817

Scottsdale, Arizona ; S L

B = ',-f‘

Re: Miami-Inspiration District, Arizona

Dear Penny:

Recently two separate sources have called to our attention
the Inspiration-Needles, Bluebird and Schultz properties located generally
between the Inspiration Pit and Castle Dome in the above district. Some
130 claims are involved and we understand that the Tovrea Land & Cattle
Co. of Phoenix has an option on these properties. Tovrea is evidently
trying to shop the properties through anyone who might have a contract.

I think that Don McMillan asked for your views on these
properties and you expressed a rather negative opinion as to their possi-
bilities.

We are fully aware that there will not be anything obvious
in such a well known and carefully studied district, and to judge whether
or not these properties have any merit will require a thorough knowledge
of the geology of the district.

Would you be kind enough to give us a report expressing
your views as to the possibilities, if any, of these properties and whether
or not we should pursue the matter any further. I assume this will involve
no conflict of interest in respect of your former association with Miami
Copper, but naturally if there should be such a conflict I know you will
advise us, We would appreciate your report as soon as possible because
this situation is active, and if we are going to make any move we must
do so without delay.

Best Wishes for a Merry Christmas and a Happy New Year,

Sincerely,

JP/art John Payne, Jr.

ce= Mr., Chas. C. Towle
Mr. Don McMillan



Mr. John P‘yﬁ.’ Jr.

Vice President

The American Metal Co., Ltd.
€1 Broadway :

Hew York 6. Ne. Yo

poav John:
AE: Mlssi-Inspiretion Distriet, Arizons.

I have letters from you and David Moore concerning the
Inspiration-Needles and adjacent clalm groups, both
under date of December 20, 1956. :

I think my perticipstion in dlscussions should involve
no conflict of interest with Wisml Copper, inasmuch ss I
have not been essoclated with Hleaml for over alx years
and they never showed ani intercst in thils property what-
ever when I brilefly considered it sbout nine yecara sgo.

I shall review svallable informetion on this srea end
write a short report. We are attending s Yew Year's Eve
pcrt{ &t Inspiration, so i shall go up there & day early
and look over the area to refresh my memory. I know the
ground pretty well and shall not need any of the vendors
to tag elong. I expect to be at the Silver Spur Motel in
Globe on Decemver 31, January 1, and possibly pert of the
moraing of January 2. ;

A 1list of the 132 clsims involved wo uld be helplul, &s I
em not sure just whet 1s included in the so-called Henderson
group, ;

Frankly, 1 am ndot et all hopeful of this Inspliretion-lecedles
packege, but it does warrent s further review.

With best Holligy wilhes)

Yours sincerely

e He Pennebaker

ENPeme :

ec - §r. Co. €. Towle
¥r. D. T ¥Mociillan
¥r. David L. Boore




Tue AMerican MeTtaL CoMPANY, LIMITED

Sl BROADWAY
NEW YORK 6, N.Y.
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TELEPHONE BOWLING GREEN 9-1800 5-
CABLE ADDRESS: EFFLUX, NEW YORK

PLEASE ADDRESS REPLY TO

SUBJECT:

DLM/ms
December 20, 1956

Mr. E. N. Pennebaker
P. 0. Box 817
Scottsdale, Arizona

Dear Penny:

Re: Tovrea Holdings near Miami,
Arizona

You will remember that Gene Turley last summer discussed
with Tom Moore, who then checked with you, the Inspiration Needles
Copper Company property and various adjoining claims which have been
put together by Phil Tovrea of the Tovrea Land and Cattle Company.
Since that time, Turley brought the same property to the attention
of Don McMillan, at which time Don called you and discussed the area
with you. Now the property has been brought to us again by another
geologist - promoter.

In view of your intimate knowledge of this district, we
would like you to write a report on the Tovrea ground before you
leave for Idaho.

We do not have an accurate map of the Tovrea holdings
but Ned Eisenbrey, who visited the property in the company of Turley
and Tovrea, has made a tracing of the relative boundaries of the
Tovrea claims as he believes them to be. The principal claim group
names are Inspiration Needles, the Schultz-Carrow, Bluebird, and I
belleve the Henderson Group. There are a few other minor holdings.
The total area consists of about 132 claims.

I don't know whether this report will require a trip to
The area or simply a review of your notes of previous visits. What-
ever the circumstance may be, we would like to have your appraisal
of the ore potential of the Tovrea ground so that we may decide
whether or not we want to undertake an exploration program here.

We all wish you a Merry Christmas and a Happy New Year,

Sincerely,

.
David L. Moore






The AMericaNn MeTaL CoMPaNY, LIMITED

&1 BROADWAY

NEW YORK &, N.Y.

TELEPHONE BOWLING GREEN 9-1800
CABLE ADDRESS: EFFLUX, NEW YORK

PLEASE ADDRESS REPLY TO

susveor: Mlami-Inspiration Distriect
Arizona

DLM/ms
January 3, 1957

Mr. E. N. Pennebaker
P. 0. Box 817
Scottsdale, Arizona

Dear Penny:

We do not have a complete list of the properties
concerned in the Tovrea holdings near Inspiration. The
only other further clue that might lead to the Henderson
Group is that I believe there is a tunnel called the Henderson
Tunnel. Perhaps you may have run across it in your examination.
In any case, I am asking Don McMillan to send you a list of
the claim groups if he has such list.

Hope you have a pleasant trip to Idaho.

Sincerely,

2. peZ gt

David L. Moore

cc: Denver
Tueson

..

Ll

SN
JAN 5 - 1957 |

<&/
Y. PENNEBRSS



TOVREA HOLDINGS
NEAR MIAMI, ARIZONA

B. N. PENNIBAKER
January 8, 1957

E. N. PENNEBAKER
CONSULTING GEOLOGIST

SCOTTSDALE, ARIZONA



Mr. John Payne, Jr.

Vice President

Ihe Mmericen Metal Co., Ltd.
61 Broadway

New York 6. N. Y.

Dear John:

January 9, 1957

‘Following your recquest of December 20, 1956, I

herewlth submit my report on the Tovrea holdings
near Mleml, Arizona. T sm encloslng three coples
for such dlstribution as you wish to make.

Unfortunately I have not been esble to see the

reports and drill logs submitted with the precsenta-
tion of the property, and consequently I do not have
all the background I would prefer upon which to bage
my conclusion, which is unfavorable.

apeln become aveilable, I shall be glad to review

the situation.

Catharine end I are leaving: for Idaho on Sunday,

Januery 13. Mail will reach me c/o Sunshine Mining

Company, P.0. Box 1080, Kellogg, Idaho.

With best regards,

ENP:moc
encls.

Sincerely

E. N. Pennebaker

If these data
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SUMMARY

_ vv Th§'132 mining ciaims béﬁtrélled bszoﬁreakLnnd and
‘ Cattle Company cover the westerly projection of tna Miemi- |
Inapiration eopper-bearing ZONE Poﬂsible exploration talls i
L two ma jor nategorios* One 1; where mineraliged hodrock S
'~orops out and can be rollewad do!n by ainking or drilling, %
f,the othzr is vhere varioua projoatienn of ﬁhp ore zong qfé‘“”:
‘maakod by a thiek covering of younger oongloparnto aﬁd iava._h
F Expo:ed copper shorings oocur 1n & aupposedly f&vorable
contact zone ‘of grunito against uchiat.ﬂ Alﬁhough this green
'eopper 1s widoly diatributod. it 13 orrathally loealizéa in
'apota with mueh fresh bedrook in betwoon.; Thus 1t is not aaan~ i‘_
eintod with grent ‘gones cr all-pervasivo hgdrothermal alturntion v
  that are dharaoteristia features or the commarcinlly 1mpor*ant o 1
'coppor dopoaits at Hiami, Inspirntion, GOpper Citiea,'and Cistle f
Dome . ‘Old drilling ar whiah we. have a.rocord did not givo Oﬂr '

ki

: oouraging resuits.r Moro rocent drilling by Tovrea 1s olalmod _
to havo round 11 Q:e, bnt inapontion ef ﬁha ground mAkas it ’;\-fﬁ

e RN

.0
= ke
even tenor prebably doea not cxiut in th: aress drille#. T b

: cvidont ‘that a.majer oro hody oontaining commercial oro or““

‘{Furthormore, the reportad method of aampling 1: subjodt to'



. .'cerious oriticism. .

- The louthweatorly projoction of the Minmi-lnapiration fﬁ‘..
zone tovurd theVCactuo:copper deposit is mostly ccvorod by_
Giia'conglomeraﬁéi ‘Much of thia-treﬁd'is photectéd by Inspifii
tion pr0porty, but where it paaaoa through Tovron ground rreah

33and lightly altered sehintl at tho margins of the oonglamarate '
"give no hopeful indications. | ‘ : .
The northveaterly projeotlan toward Castle Dome doea
}‘nob rollow 8 recOgnisod trend of mineralization in this dis- :
| triot, and bedrock is buried by 8 thick cover of Gila conglonnrata'"
'and lava and poaaibly alao by Whitetail eonglamarnte. Drilling 5
,  vou1d be deep and oxponaivo. and the covored aren horo, ‘a8 else— ,f
: : vherc, would not have reeeivod the full v:lua of secondary =
. Wi ..0nrluhnent. ‘I‘hla ia not a promining proapoct.
| ot - Possibilitles of finding ore south of' the west ond of
'_gtho Inapiratien ore body nay bo aomo'hat moro attractivo, but
 thn oxtent of favorable ground appoars to be llmitod. a8
There is some :poculativc yesaibility that decailod :
5oologioal study might revocl 8 logitinato'prospoct, but sub-
i"~atantinl monthly property paynnntl and the eonlidorable uno-rtalnty
'.or aucoona make this a peur gnmblo. ; : #h
~ On the basis or my pmnent intom-tion, I ‘o not: mcm’- o

T

imcnd furhhor cxplorution of the Tovwon héldings. —




'a{iff;’ ﬂﬁéi@! . B

Gn Dooonbor 31. 1956. and January 4% 1957, I briorly
examined part of the ground making up tho Inspiration-xeodloa
and aauociated el%ﬁm groups in tho weatern part or the Globo~ e

Miemi district. Gile Oounty, Arizona. I am- adviaed thet
.. some 132 mining elaiml havo boen brought togothor and optionod, A

LDy Tovrea Land and Gattlo company end thnt theao have boen :

e efrered to Amco. but ‘we hsvo not boon rurniahnd with & map

'1: showing where all of these claimu are looatod. At 1s my

un&orstanding that one or tto rocently writton rupérta and
alogs or reoently drilled holos vere 1oan¢d ta Amao, but thaao
'have b&en returned and are no longar avnilable. Connequsntly
ﬁ,it vill be apprsciated that aema of thc rellowing remarks may 7
-  need modi*ication 1f and ~when I havo the opportunity to 1napect
"thoao data. , L ik i e
‘ I hnve been familiar with tha area unaar consideration &
‘, for the last 10 yvars, and beliavo that 1 know tho position or‘f}.m
muoh of tho 5round 1nvolv.d.- It nhould be notod that thia has
: _baon on Inapiratian'u (Anaconda'a)doerltop tor nearly 4O yotna-
: f,zithout their hnving puruhaaod 1t, on tha oﬁbor hnnd, the aamn
'people did not aoquiro Castle Domn A
, ot A gcnernlized(mnp-nt thn back;or thia rnport portray:
"tho gooldgie raintions involvod. Variouc puhlicnuiona of the
U.s. G 8. gnd tho Copper !andbogk ohould bo consultod ror rf.f*”ﬁ

furthor deta&ls.'



e e

chAn' GROUPS'

The In-piration-noodlcn group of 31 yatcntod lodo
mining clalms lies immadiataly nouth of Innpiration'n Barnay

group and wraps around its west end (pbano refer to map)
_ The Schultz and Blus Bird groups are to the south,
covoring 1ooa11tioa “E" '“'”; 'G";Mabd "T" -on the map.

This lenven aoma 60 crf?

har oln.‘lm to be acaounted
fof; Presumnbly most of theso lie on the voat. or poasibly
' around locallty b L north of tha Bnrnoy group. BOma (tha'
Carrov claimn) are tovlrd th@ oast, around locality o S ,

- In summary. the ground in question vrapa around nho |
vost ond of the Miami- Insplration ore sono aad ooveru poasibla

: oxtennions in thiu diraation.

.HIHERAL 'rnxxng o
Hineralization in thﬁ Globo-uiami diltrict Oxhibits

a pronouncod trend running northaustorly. This feature. tua
' f.d1scussed both by myself and Halu Petorlen at the A.I«K.E.
moeting in Hov Ybrk during Pobru-ry. 195h e eopy. or my paper
18 1n Ameo's filel.) Thlu trend is defined by the atriko- of
Preo-mbrinn bedding, the olonsation E-) of Tertiary inzrusivon,‘
~gertain major faults and aontnetn, frncturou (both burren and

"‘minoralizod), veina,_zonca of disacminated sulphides, and aoneuf.-

"'of hydrothormll nltoration.;§ _'

:  The nlignmon$ or the Goppar Oitioa and Cautlo Done zones
v‘»(cct - DD') is -triking., On:the,gcqcmpanying map, ghn ccppgr :




,; Citles ore body (also known as. Porphyry Reservo, Sloeping
Beauty, or Louis dror) 1s at 1ocality "0"° the Castle Dome
.occurrenoe is at "P“ and "Q" Both Copper Citles and Castle
tDome ocour 1n mineralized montonite associated with northeast
fracturing. The intervening ground 1s masked by youngor 5
dacite and Gile conglomsrate.‘ This has been teated by drilling,
which piercad about 700 feet of decite and 1000 feet of under-
1ying Whitetail conglomerate vithout resching the pre—mineral :
'basement. : ‘ ; |
7 The control of the Miami-Inapiration zone is somewhat
less essy to derine. Ibs northerly edge . runs northeasterly,
conforming to the prevailing fracture trond. The southerly
edge is curyed, concave to the south, and is located along the
_contact of a porphyritic phase of thp Schultze granite against
the Pinal schist. Disseminated ore occurs in both porphyry and
'Qschiat, but most of it is in the aehiat. '
bn the accompanying mep , the Miami ore body is shovm

at loéality "L""the Inspiration ore body is at "K". A peualblo
v projection to the southwest is tovard the Cactus ore body at
;locality ", Thia small deposit ocours in Pinal schiat anﬂ
falls along the regional northeaaterly trend, noted as lines
AAY and BB! on the acoompanying mnp“ Kovevor, those linoc cut
diagnnally acroas local 1ntrm1vo tronda south of Gastle Dome,
and the trend AA' and BB' may not be valid._ There 1is the sug-
gestion that the Inspiration zone mwy diverge from "K" through -
" "G” and "T" along 8 broad zone of NSOE rracturing (vu?, VV'
'WW'), sithar as: a spur or the mtin zone dying out, 1eaving tho



”-ipattern.

h"*],ehebua ore body ts an en cdhulon ar t det:ehod oaonrrenco. :

On the athor hund. 11‘ we wn:idor ttu Piml achi- t-Schult"
M q.gr¢n1t. oontact to be tho importtnt conbral. then the aonthr”{
ii;ﬁ{westorly extanaion of iha OP' gane *ﬂuldf” '°u§ht ‘t "F“ and

/ ; €Aﬁ¢ It 13 thgreforﬁ gppatont thnt ﬁhoro ean be a dirrcrmnso :
"Aﬁffaf opinion regarding uhere to saarch for a ucathteaterly oxt‘n-lif
Mnﬁ'ﬁfaion.or the: niami-Inspirntion OUPPﬁr'b°‘r1n8 ‘°n"§" jf”i;;ﬁ:':

B!BROTBEH!AL ADTKRATION

The dinsemtn&ted cOppar&d‘posita ab Miami, Inapirction.

‘ :GOpper Cities, Castle D&no, and-caaena aro _surrounded by oxton— St

;nlve aones of hydrcthermnl altsratxcn. In theue minaralizod

 Haroaa tho bedroek haq unda?gone pyritization, seriaitization,
o ,uiucxfication, sod argillic }.tereticm, ﬁho demua ‘of which

;.L hnve been describaé by Pateruon at al for Gaatle Dumo Gonsd{;k' 5
 ‘quent1y the eopper-bearing partion 13 part of 8 mineralization :

v '..4 ;‘r A

Extenaive and severa altoration of thls type 1:’gffcrully 

f,nhcent or is only ankly nnd qpowmdieally diaplayoa in ths arélaffiff

"with which we are hero caneerned (“E" "F" ~G' und "T“) ,

AGE o FA?LTIHG

Thare han beon a 1ong hictory ) ;fault movensnt, ‘both

-v,j;of pro- and post-mlnoral a80. 1n th& Glabt-uiumi diatniet,:ghﬁi”5  ?;*‘
*oortain faulta hava undorgana aontinuing nevgnsnt both,bntora b
.'V'and after primary minarulizntian and during azé aftar nacandsry “j5”"
"‘enriohmsnt. Gonsequently whoro the Inspirntion ore body ondu




 oon31omarate as where théac

at ﬁhu fault nenr 1ooa11ty 'K' '0 cln speculate that ﬁhia

‘.fault may havo aerved either s a pre-mineral erosu-nall in ey
~the’ busemont or as ® posb-Gila, post—mineral fault outting
and displacing the ore zone, or bcth. Thus tho problem of

Aseaking an extenaion becom@a very oomplioated.

, jsxcommr sBmIDE'- zm-mmu;i e

} The Copper Citiea and Castlo quc oro deposita oaeur.
in monzonite whare a primnry tenor about Os 20 to 0.&5% GOpper ?:
haa boen about. doubled by nocondary sulride enrichmdnt.. On

. the other hand, thc Miami, Inspiration, and caotua ore bedios
'.v_ocour for the moat part 1n Pinll aehiat. 'hure -1 aomewhnt

‘lower average primary tanor has boen about quadruplod.  In

ivoertain partlculnrly favorable environmenta, the amount of :

' enrichmont haa been evon greater.-

] Hansoma (1919) maintainn thﬁt moat qt tbe onriohment

ook place erore tho outpouring ef tho daqite and thut 1ator i
P:Hf‘-onrichmsnt was of littlo impartnnso. Ganlequently. hp 1mpliel

thet Just ns good orcAmcy bo coﬁoo;ldd bennath daoitc and Glla

Q?‘ungbr rorlptidns hava beon atrippod;*;
orr and tho ‘ore zonn axpoaoa. .1}& ; S Lotk

N“'Gr‘tbﬁle!a, thdra wers: actually thru cm:numg pvrio&:f‘ L

_~&7of secondary sulfido onriﬁﬁg&ht, ns rbllow;z Jyé‘

1 -«Pre-dacito (-nd pra-whitetail conglomcrlto)

2 - Post-dacito and pro-ﬂih, when the dacit;g lu
- eroded off parts of the ore zone and bifére
the Gila was 1:1&«/.”«0 2k

3 - Peat-&ils. artor parts or thn ore xona waro
e cxhumod ag&in. g i



-‘n ;f8;??fﬂ'

Although.mnch or thc soeondary onrlchmcnt nay havo ;

'A'._,takon place during the first pariod or enridamnt, my 8 tudy
of the Miami ore body denonstratad thet m approcinble and
'.donirablo "aweetening did take placo 1n post-Gila bimaa.“-'

_Oonaoquonbly, whoro = ore body in nought under deop cover

 1n or neer the Hiami-,napiration :one. tho ganaral sxpeotation

is thut 1t vill ba of sounvhat lower tonor thnn the general

‘-7nvorago or ore minnd from the chaleooite-baaring ground at
‘”uiami md Inspiration.. In other words, a:~eaaonab10 oxpoct‘—

"; t1en vould be & tenor in the 0nr1uhnd zono«ar O.B to 0. 8%

Ooppar‘. :

PAST_EXPLORATIOH}I? AHE_HEA% IHSPIRATION

. There was arrair'lnéﬁhﬁ éf’ehdrﬁxﬁriilvexpldration in
the old days about vhich we have only & 1little intormation and"

no asauranco whauevar that tho sampljng und 1ogging woro rollablo.v

: Thun it is roporeed by Runaomo (1919( bhat oonaidarnblo prua-  :

pecting has'boon dona on the Barnoy group (nnw bolonglng to dEe “
Inupiration),‘"but the drill holtl hnvo not yét ahovn the prenonac

. of ore 1n commoroial quantltioa” Ho adds that "Bimilar utnta-:j

monta mighb bo msda with. reforenee to the Huntolumn group, aonth-‘ 

waat uf the . Live Oak group, whioh has hoon‘pronycctcd by the

‘SQuthwestarn Miani Devolopmant CGMp&ny (luter acqnirod by Inapir-"
' as1on); to tho Sohultso group, atill favthsr aauthwoat. axplarod .
by the South Live Qak Developmnnt Oo., and to the Hecdloc

. group---4--~~~--"-



g Copper Handbook ror 1912-1913

"aole Ho. rDagth‘ B ore .’”fp(§ﬁ_’.?i ‘f;'ngﬁarkg"‘””’

Tho @opper Blhdhnbk (19&%) roporcs tto un:ueooaaful

"»holes drillod on. the Burnoy grnund hw the Ganoral Duv;lapnnnt

i 3 alaa ataten thnt the Banney Co.vclaintd to hava put

down two holos, ono of which pusad through 20 feet of crc ‘
‘with about 1.2% coppar, befor¢ baing lost. Later 1t was. re-~' i :
J ported that & h95~root ahaft pasncd through 65 foet of carhanate ,’*;
'ore nd 21 feet of ehnlcocite. » " | Sy

SQuthwoatern iiami Dovalopncnt Co. 13 reported in ths

‘,gme volume tc hnvo drilled 18 h0¢os nnd davelopod dbout four 7
‘million tons @ 1.2% copper: This was scquired by Inspirution.;,'“”

_as previoualy noted.

SOuth Live Qak Development Go. drilled 8 holes on tho ;
Schultze claima with the rollawing resulta, as reported in thn .

Lo 8251 . s o A "cammercial ore" : .
. 188 ‘**{H° ore ’Lu‘],‘ e O AR in‘granite

  3‘f“?ff?WBiS 5 65' @ 2%?“ l-;Vi‘if’71* i(E1aewhere repertod
N e e B ‘ ‘ : Qﬁf'» lt 75' @ l 71f Gu.

N

850,}  Y_Smnll nm¢unt of aarbonatas

.9121*'f; 96' A 2% plua o (Elao'h.re roparbod
GRS v $is e -ﬁ-vﬁaa 100" 4 2,21% cu)

e 'L” ff7Q}f",..§:‘ Ha fNoehins of importanob ‘]
965 i s ‘?'f:‘?<;  e b "Ho ora Qut |

';'?.f&» : 250 |  ',jj1j, w‘. frf ;f_  k:,- No ore out

‘ .Koles 3 to 8 wero &rilléd near. lasality “F" vhero !

: thero ar% widesprold shovingn or green oepper 1n aohiut.' I hnve ‘



plott@d these holes on a plm, ‘and the uyottineaa o!‘ th,la ‘

vlmimrslization is in acoord uth the obaemeci pattom or Auzv-

faeo minemliution. Kolen 1 ‘and 2 dre m areu Sa gl whioh '

 carries streaks of coppsr m easentiany Msh granite.,}, ,

' On the Inapiration—leodlas grcund. twc holes were #

s drilled in 1916, in Pinal aahist. accordinn; ta the Goppar mmd- .

' book for 1926, These were noar locality. g One was 1000 :oot L

deep and the other 551 reat deep.  In the shauowor hole;' ibo |

v,_t‘eet waa of leaohad mater!.al tith ‘mall ameunta of native coppor i

reportad. : : » 5o . : ‘ v ,

It should asun be omphaalzod that n havu no assuraneo ,

| that the. logging end smpling of the. abave-doaonibed drilling

wns properly done. gt i , s e

At 1s my. undurntanding thnt 'Rovx'ea Land end Guttle =

',company has recently drnlod a. nmbor of holes on the Impiration-v

‘Euedlea. Schnltze. and Bluobird groupa gnd olaim to havo I‘nund ,

conaiderablc 1% eopper. oro. Aa previously qt&tod. I hu‘c nct .

 ; seen the 103;&. asuys.' or plm or these haloa and aamaquontly

.emnot aay too muah nbo\;t uhat thay hnvo round It 1: my undor-

at.anding rm dinouuion vith ot.hon t}ut tba rolulta woro not

mprus;tve. and one oempanr haa tmrmd dm the proyerty pax'uy _,

‘on the buia of thase ruulta. ! u uhc infermd thl‘b’ um »

_umpl}.ng ot theso holu wan u u:urably condaetod nrfur. g
’ From my l.mpmtion of tho grmmd 1t uu ovidont that .

imuch of »he drilling was done m u'an "r".' ami m oontmnlon '

“et acous roads has providod mr ’ﬁm imaures of badroek. g

f“nou of thla comista of gcnerd 3.y rresh. whit-.e sehultxo granuo :

(out by promimnt normouterly rraoturu. sm or tho trac‘bml




5 ﬁnd~féaatur§ sones show grionsdoﬁﬁorfabaining‘ficm4a'toi-toot"
%0 & few tens of feet aorosa.' Sueh ehovinga are 1oc311:od
horc and there, but moac of tha tarrnno 1. camponod or ‘the
 :1ntorvon1ng, e;nentinlly frc:h granite oerrying unaltered blo-
‘ tite. Only @& littlo iron oxide is ovidont, end rolief 1inonito
efter ohaloOcito 1: e rnrity. The gener&lly fresh bedrock is
striktngly difforent from Eha oxtanalvo zones or hydrotharmnl
galtoration associated with ﬁhb district's. commsrcially important
,ora bodies. ' e g : '
' Araa A i al:o displnys ngw access roads and hnx ‘epparently
'_"boon drillod by Tovraa. Koro the Pinul gchist dlspla:s a rather

‘}_oxtenaiva oouurrenee or acttterod chrvseoolln in end nesr the

Haedlo ala*m.: Howovor, thn coppor staining 1s. in = gon.rally ‘

' kgrny Pinal schist that 13 fresh or only weakly alterod. It

shows no chnraeteria#ic network of rraotureu, vory little quartx.f_
'very minor iron stains, and little or no scrioito of tho type
”acoonpanylng the minnralisation of the produetivo sonsa. The
better copper showinga are from s few feet to a vory few tens ;"""

of faot acroaa and uro discontinnoua and erratio. Thn ald drill .

e results were roportod on a forngalng page (holes 3 to ﬁ drilldd

by tho Sauth Liuo Oak Daveloyunnt Go. on tho %ehultse group),
~and they conrirmod ‘the erratic nnture of  the occurrence. e
doubt if the recent Tovres drilllng has lnprovod the pioburo.

. mwxmlou Poaammxﬂms ,
There are ﬁhroe ezploration poasibiliticn in bhp graund

: under oonaideration, listad as rollowa'-

s PR Y explora oxpocod showings that outcrop 1n

; schist or granite, which are mostly on or near
‘the granite-schist contact that extends south-
westerly from Inspiration.



R

2. To explore tho Mami—lnspiratlon-Cactua tx»and
- under the Gila conglanerato.‘ : 5

"3; To oxploro beneath the Gila eonglomnrnto be-

: tween the Inspiration ore body and ”astle Dome
~ (near localiby s e Pl :
. %o connider the poasibilitios near louality "J"

8§, To consider ‘thie possibilities of & deeper block
' masked by sn overlying fault slice which displays.
- weak mineralization. !

These possibil&ties !111 bo brietly considared on Gha
-following pages. ‘

| 1 - Exposed ahowinga ocecur 1n ths tupyosedly favorable
granita-nohiet ocntact zone nesr loeality "FY. As praviously

- noted, old drilling here did not give commeroinl ore in worth-

f while anounts,vand 1t is doubhful if the more recent Tovrea
"drilling ‘made the gromnd more attraotive.: G¢pper showings in )
erea ”T" are diacontinuaun and erratia and give little pramiue

' of leading to a large tonnnge of commorcial eoppar ore. This

o ersa hes also baen drillod oy'Tovren !ith dubiaun rasulta.

sl 2. As ragarda the projontion of tho Minmi-Inspiration

| zone scuthresterly'%eward the Cectus ore body. e glanco at thn
‘map will show ‘the extcnt to whiah thl: is protccted by Inapiru- et
tlonts Barnay anﬂ SOuthnant Hiani Dtvolopucnt claim Broupa.

Af an extenaioa oscapoa to thg aouth of the Barnay g*oup. it
.vaheuld.be advortiaod by alteration -nd nctallizution pn tho
;aahist oceurring at "E” iad “F“ ﬁy rocent 1nupcctioﬁ\or thoao
:<loea11tiea. as woll na tbo schist tt "s"’ found no prc&iaing

\

| 3 I therq is nn orevboarlng trend connaoe&ng Inspiru-
”f; tion and Caatlo Demp, thon 1t nunt violato tho gonJrnl atruotnrll

'"findicatlons.



Al

arrang.nont of the diatrict._ Although thia is poasible,
1t 1s not very likely. ?urthormore, tho Giln conglemorabor? - :
in eres " 1s thick. it is undorlain by daciho md probably

: -,;also by Whitetail ocnglamorate, and the full valuo er aacon-

dary enriohmsnt would not be expaotod in auch & covarad area. E'
';Gancoqusntly axploration here would. ba vary -puoulativo, slow. -
and.axpenslve.‘ : o | _" ‘ ‘ :

‘ : h.‘ I dé not have much 1nfonmation nboux the posllbilitiaa-:‘
near locality "J”'i Apparently aoms or tho carrow olaiml tied -
up by Tovrea are 1oceted here._ I mm ‘told that Inspirution wnnted}""
some . of the Carrow ground for dump room and drilled a few hclon
to test it for cnrrow. It in rumorcd thut botter thtn 0.5%
rock wus found and Carrow-wunted a highnr prieo from Inapiration,:}

; whidh' wis a4 granted. Part‘af thi- aren is covered by the '

»Garnst clalim bolonging to uiami coppor (noe mup), and I beliavo
’that Miami alse owns another claim noarby.‘ To me thn promining
v‘part or the nvallable aroa aoems rathpr limitod 1n n‘ze to afrur
Ntho ho;o or containing worthwhile orc.v“;  ]~»ﬁ o

5 Ranaomn npoculnbos on tho pocsibility of tha ftult

'_mar ngw bezng N thruat ‘that haa shouud Gile. conslmrato up

end over ‘the voatorly oxtension or the ore. zons, and thoro 13.
\alao tho spaculatlvo poaaibility that other aliueu of weakly
»mineralizod bedrock 110 abova deeper blocks ﬁbat are bettor :
ninarnlizod. The—annly-ia of tnah thcarotiaal poaaibilitial _,;“
; would raqulro vary q;rcrul and éﬁtailod goclogicnl study ovor :
’ ¢ oonniderable period of time.t Par un organization alroady ‘

stnbliahed and operntiag 1in the dlatriat, this 15 & worthwhil‘

projoat because it uouldb noooupushed withouti tying up. any




’-prOperty; but for an outsido oampany to sukn over Tovroa'l '
‘.options nnd make the monthly paymnnta that Mr. Mcﬁlllan adsQ 
: viae- me will soon come due, thia 15 tob costly 1n the raoo*

of the very oonxideraole odda sgainat succesa.

".coxcmsxpug

b From Whnt 1nronnation I havo on tho aubjeot, my ean-7fa7
lcla:ian 1a that further oxplaratioa of the so-called Tovres
f.grcund P nat warranted unless thare ia ‘some very ravorable
1nformation availabla about which i am unuwlra. Tha reaaons
-, tor ﬁhis ccncluaion are set forth 1n thn foregaing ropurt, :
',and they sre summnrized at ita beginning :

f Z(JMM

o A PENH&EAKLR

8eattnda1e. ﬁrizong -

- Dacomber 9, 1957
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