of ffing rm-ndm.m inmﬂm m-
wiGn, and the gopointeeat ol a stetutory aguat lav’ m
SEPYice oF Drueees in the Swate of arizona,

e t»uirm Wiyen suggested that 1t sould be
savisadls [ or tan corsaratinn Lo fesus 53,000 s:;mt ai um

sutioriged capltal stock o .'nlted mwiw w, m.
for casn Lo amr Lo orovids luads !fw e mw:y't

~

sorratione, #Itir 3 ue & scussion, om wtion ‘ﬁulyv’m.'

seconded, wnd uosul ously carrled, the I'x'ru.mﬁ resol . tion

wes suspteds

“RRE mis corgoration 18 avthorigsd o lm
an & gmsau ai M0 etmree of its cadital stock
of tie mr velue of Teurd per snmreg

NG, TRERS AR, @ g TN Dy Bhat any ;Iﬂm
af This e wnﬂeu ue, and bo neredy la, & thoriged
-and dirseted S0 orepere, or eause to be prepared,
verd Iad ahd (1led on o'l & rhis rmmuou an
aoollestion to the Commissi ner o Corparations sl

the Dtate of (aliforala {Anel ding esend o t8 and
eawlt wents therete and doslicetions Jor anended

prodite) for a seralt z~mw!ih¢ this coeseration o

$all 8 issue ot %O emuﬂ :;u srarer »f 18

eaplial of a8 me walus of 30 par slmre for cash
et the srise of Fl.00 per .ﬂwﬂ w Jaited Wtw
Lompeny, iaee : :

B A WPROR, that woct tae lseusnce of @
perml & Ly the _onil sslonsr of (arporaiions of Uae
of eliforale puPsiant to s oh application, the
or Lhe Vieeelresldent, sl iue lecpetary, or ‘he

teoretary, bs, and tuey are, authorized and
nmwmauulnmsfcmwm

eorpori t1sn o lnltes sophysieal Conpeay, ine, 1n ﬂu
ted 1n, snd ,

axount w0 for the esnelc.rerfisn etm in
:mmo ¥ th all the tevas i mmﬂn Q%'. m
“peralt mad ﬂul mm AR

f —

ot 5

PR T

tie Stete




‘he weetlng, the sane was upon wotlon duly sade, m




5[

R.12 E.



.

\QVLMQ MINING COMPANY

The rcllowing claims are now %o be eensid

Mining Compan
or!gfﬁai Erannf&r frou:Uh-tod_ﬁc

' Camgw W
NAME

Delta

Alpha 5
.Alpha 6
Alpha 7
Alnha 8

.»Alaha fraction Federal "

‘Hhion No, 1
(patent pending)

' ‘page one -

erod heldingp of Plgg
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.

x u
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P‘I‘M,,A MINING COMPANY

Holdings of Pima Mining Company

NAME

Alpha

. Alpha
15
6
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Alvha.
- Aibha
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‘Alpha
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Alpha
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30‘.
o

. ovpm LEASE

Federal
.". :

e

"

o R Y e

" uihdeea . p P

n
' /" ¢ . ®
i e

¥

 '-AN

"

a

w3

-_L»pége‘tWa -

FER

‘.. |.'Tpans, to Pima

"n:
"

"

"

"
réquired‘

"

"

"



el

T &
S T



PIMA MINING COMPANY
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UNI";FD GEOPHYSICAL COMPANY, INC.

© Holdings of Pima Mining Company .

NAME
- Alpha
Alpha

&1 oha
Alpha'

Alpha
Alpha
' Alpha
~Alpha
Aloha
Alpha
‘Algha
Alpha
Alpha
Alpha
“ A1pha
Alpha

88

g
90

91
92

93

ol
95
96
97
98
99

100

101

102
103

IYPE IBASE -

State Leaée

1
n
"

£

Total Claims:
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Oci

{ 4—-—-—-—600'——-'-

RS5O

oo

4

7

500 X 400 X 1500 = 21,000,000 tons Ore
14

Waste Calculations:

2 X 1/2 X 40o' X 250' X 1500 = 150,000,000
2 X 1/2 X 180 X 150 X 1500 = 40,000,000
150 X 980 X 1500 = 220,500,000
; L10,500,000
410,500,000 = 23 800,000 tons
18
Stripping ratio approximately 1:1
PIMA MINING COMPANY 7 " 0,P.," PRELIMINARY

Estimated Denosit

500! wide
L4oo' deep
1500 long
150' average over burden
Calculated Tonnage: 21,000,000 tons

Calculated overburden and waste: 22,800,000 tons




¥

Stripping Costs

8,500,000 yds. @ 0.15

10,000,000 tons @ 0.30

Cost of Plant:

Silver Bell,.

- page two -

$1,275,000

3,000,000
81,275,000

On basis of Stearns-Rogers costs at

5000 tons per day @ $1100 per ton
of capaclty . . + ¢« «

Surface Plant

1.
2.

3.
L.
5.
6.
T

Development

Shops . . . $150,000
Hogsing . « $1ho,000
Admin.Bldg. $ 15,000
Change House$ 20,000

Power Install.,
$150, 000

Warehouse $ 15,000

C i s $5,500,000

Miscell. $ 10,000 $ 500,000

Costs, DRILLING,

underground

Total Costs:

Milling -

development and drill

95% recovery

Estimated Grade - 1%

Concentrates

- 27%

Concenbtration ratio 2

.9

ing $ ls50,000
$10,725,000

i

28,1431



page three -

Estimated Average Price:_O.éh% per 1b,

(27 X 2000) - 20 X (.245 ~ .03) = $111.80 Cu,

2 oz, silver X ,95 X 0.883 = 1,68 Ag.
‘ ‘ $113.48
Less freight, hauling, ,
treatment charges . . . . . . . .+ 17.30
' Net . $ 96.18

Net Value of Ore = 6.18 = 3.38
, 34 28.5 :

Depreciation: $10,725,000 = $0.51

21,000,00Q
BIDINE © o6 4 ¢ einidini-w 0.30
BEIng « v v & i 1.00
Depletion ., . . . .‘. s e 0,78
U, 8. income tax(52 X..78’. 0.ho
Total Costs" 5 L $2.99

Net beforg'state taxes: $3.38

Total Profit( $0.78 + .39)
State income tax: 0.02

L[
-
L
O
—d

State and County tax:0.15- sF
: Less: s3T

Total Net Profit per Ton "= $ 0.90

Assume value of property for tax purposes . . . . $5,000,000



REPORT ON THE ORE RESERVES,
EXPLORATION PLANS AND COSTS

for the

ALPHA MINING PROPERTY

Pima Mining District
Pima County, Arizona

by

- Harry E, Krumlauf
Consulting Mining Engineer
Tucson, Arizona
November 1k, 1951




November 1k, 1951

UNITED GEOPHYSICAL COMPANY, Inc.»
595 E, Colorado Street
Pasadena 1, California

boar Sirss

This report. on the probabh ore reserves of Alpha mineral deposit,
cost of recommended exploration and possible profits to be
derived from mining is a part of the overall repm-t submitted

to you by Dr. Bert S. Butler.

. Butler's section o EH1s peport’ie Desed ol weiy FaGoRIRI
years of experience and I recommend thn.t his suggestions and
opinions be carcrully considered.

As Dr, Butler has stated in his report, the 1z:tormtion obtained -
from the diamond drilling program to date is not conclusive and
for this reason the results arrived at in this report may be in
error, However, the information gained by the drilling is very
 favorable and I recommend that additional information be obtaimd.

Since underground exploration gives the most satiafac’oory and
 reliable informetion, it is my opinion that this phase of the

program should now be considered. The encouraging results of
the drilling warrants the cost of obtaining this desired information.

I wish to thank the Tucson staff of your organisation for their
: cooperation and assistance in mmiahing infomati.on for this report.

s:tncerely yours,

(a/mruhuf)
Harry E. Krumlsuf



Smelter dlargea : :
The tentative purchase aéhodule offered by the American

’ J'Suclt.ing and Refining Company for the ore and dated August 27,

1951, was for a "liney flux" ore, Since the Alpha ore is ‘
siliccous and containa oonsideuble mgnetite, a new schedulc
mus t be obtained, If the dlica content is above 60 per cent .
.and the alumina content is low, the ore can be used as a converter
flux and & similar schodulo used.' If the alumina and magnetite )
contents are both high, a much less ravorable schedule will be
‘obtained,

Samplés,are being fumished to the A. S. & R. Company for
analysis. Mr, Welch, ore buyer for the A. Si & R. coupany,

will then offer a new schedule.

Grade of ore =

‘Assuning the ore can be used »a‘ié a converter flux and will be
paid for at the ua@_o ’l;a,t., given onvthe purchase schedule subhit.tod
‘by the American Smelting_ and Reﬁ'ning'Compa_ny dated August 27, 1951,
. the minim:m or "break even" grade is about 4.5 per cent co_pﬁer.
 The current price of copper at 24.5 eenta’per pourid ﬁas used in
_the calcnlations. ‘!he drill logs show a substantial tonnage of
material of lower gmde ‘that my beeome ore if the cost of mining
.‘,can be reduced below the $10 per ton used in thia estimate, Also a
favorable contract with the Eagle Picher Mining and Smelting Company
to eoncentrate the ore befcre shipmnt may permit the profitable

mining of some low grade material,




Cost estim tes based upbn a company-owned concentrator must

~ await the proving of a much larger ore body.

erves

; STt is difficmlt t; deteruﬂaer.ore reserves from the r:osul_tvs
."ef diamoxjd drilling 1n a newly diseovared nineral deposi t, = Diamond
drilling results are frequently unreliable and their accuracy or
inaccuracy ean be proven only by undergmund exploration. ;

!‘he report on the ore resmos submitted by Mr, B D. Spaulding
‘.'m October has been checked and the method used is correct. Mr, '
Spaulding has used only that portion of the indicated ore body of
good gﬁdév that séemod-‘to'be moréfvt)r less comil‘moua.r ~ 'Some . |
portions of this indicated ore did not extend to adjacent drill
fholes and were not. included in the roserves; this is on t.he side of |
conacrvatisn. ‘ '

The tonnage factor of 9 cubic feet uaed by Mr. Spaulding in
his rcport seems to be low, Although the ore does contain sub-
stantial amounts of magnetite, its“‘ prixi‘cipo.l oonmt‘is s'uica—.
Alao, tho ore in many places cont.dna rracturas and vuga vh:lch wbuld
increase the volume af voids and Voids are not mdily detected 1n
‘diamond drill cores but ld.ll reduce the specific gravity of the ore,
It seems, therefore, that a tonnsge,_, fac-?.o:: pf 11 mbic feot;uould
be moré satisfactofy. This factdr,--v wlﬁh apﬁiod to Mr. 'Spauiding‘.a ;
5 ’"'comput.ations, would give the fclla\d.ng tomgc of probable and

: = poasiblo ore, no poaitive ore to be considered trom drill.’mg only:

-127,“;2 x 2 = M tons



Loeation of Exploration Shaft

Porveo,onouic_ reasons it is desirable to locate the exploration
shaft south of the east-west section line that crosses the piop‘erby.
Since the drilling to date has not outlined the ore body, there seems
b e pafticularli favorable ’pl'ac,o_tor the shaft.

The area adjacent to the section 'iiné is near the 'outémp of
the ore harizon and in the oxide zore. of weik mcvk"forution}"n.t,
therefore, seems to be an undesixible place to locate the-shaft.

 Drll hole #10 is barren end hole #6 was not drilled to the
ore hoﬂion sé the ore must pinch out somewhere between the north-
‘soﬁth-linob of holes and hole #10. This area may be advantageous
but little is knowabout it, :
_ - Since holes .#7,58 and 18 all contain ore, it is reasonable to
nm a pouible mcnaion of the ore body in thia direction., If
this is true, the cent.er of gravity of the ore would thnn be in the
menl location of hole #1e 'ro reduce the undcrmund hanlago
: costs and to .'mcrease tho anount of explorauon tlat can be done in

ore, the ohaft should be in the areas udjacent to hole #7.

Cost of Mining

The eostotlinim hhudpﬂurilymthephydcal
characteristics of the ore and wall»rocks. Since these characteristics
are not doflnit.ely knm, the assigning of a cost of mining to the
'depoait at this early utngn of oxplcrction must be based upon
. dlamond drilling results and the oxporionc' of the estimtor. The
5111 oores i tint Parte of thewrs and mao-mg pocks aré

‘hard and firm vhilo : other parts are soft or fractured.



- fThe cost must be; at least at this time, based on a small

selécti&e mining operation. Mines of this type generally have ’
higher mining ‘costa. Tho cost of sé.oo .por’vt;on vu»sedvin the report
of August 16, 1950, is not too unreasonable but is on the optimistic
: side, If a cost of_-rmining is .fo be assigned to the operations :gt
this iim@, it should be more ‘cénaomtivé as it may ]56 ncceﬁiary :
: hto mine the ore by the squtro;set' stoﬁing.mothod; |

Since the cost of mining must cover both the direct mining
_eésts of labor and supplies and the indirect mining costs of

_ administration, amortigation, taxes, insurance, Stc. ; an estimate

 should be higher than the one used in the report. It is therefore

. suggested that a cost of mining at §10 per ton should be used.
The above cost of mining includes only ; nominal charge for

pumping and, if a large flow of water is encouxﬁ.erdd, the _cést
11 b6 Thevesasd.  About 300 gallons of water per minute are

pumped from the neighboring San Xavier mine,



Cost of Shaft Sinking

Assuming a 2-compartment exploration type of shaft with

a rock section of 6%' x 10' to accommodate a hoisting compartment
4' x 5! in the clear and a manway and pipe compartment 34! x 5' in

the clear., Wall plates, ed plates, dividers and posts to be of

8" x 8" timber, Shaft to be lagged with 2" plank. Sets to be

spaced 5' center to center.

Best quality Oregon fir in carload lots delivered f.o.b.

Sahvarita $80,00 per M board feet. Add §$5.00 per M board-feet

%o deliver to mine,

’Timber cost
| 720 board feet per set @ $857.00/H =
Hanging rods, wedges, etec, (est.irmted) =
' e Cost per set of 5 feet .
Cost per foot =  § 14.20
Labor | |
2 shaft miners @ $14.00/shift
1/2 LINAE Friser @ 13,00/shift
1 topman @ sl.o.so/smt. :
1 hoistman @ $12,00/shift
1/2 truck driver, ete, @ $11.00/shift
1 foreman @ $15.00/shift '
6 Total per shift

$ 61.00

10.00
$ 71.00

28.00
10.50

; 12;00 ;i

5450

15,00
$ 77.50



v = Eétimte& cost of suppl 1 es, été'. per foot

ﬁrilling - air, steei, bits, eté_. : :
:Blgptihg supplies @ 5 1bs, powder per foot
Hoié_t (cost of operation ofhéf than labor)
Adhiniitgrntiong insurance, ete,
Miscellané&us supplies :

Cost per foot

Miscellaneous per shift
Transportation of men and sipplies

Other :
 Total per shift

A

1.5

6.00
3,00

 $ 2075

-+ 8,00
zo‘m g

- ‘Assume an average rate of é.d"vance' of 'completéd shaft per shift

of 13 feet, In bad or wet ground the advance would be less but.

 dn dry’firm ground the rate should be more,
Cost per foot of completed shaft @ 1} feet per shift:

- Labor Bk $ 51.66
. Timber et
Supplies, ‘ete. ‘ = % -’20.75 _ :
...;.I{i-a-callaneous : ; __8& :
T 95.27
Add 10% for contingedcies _9.53
 Estimated cost/foot.  § 104,80




S8in eguipment

: Dr:!.lling equipment '
3 sinkers equipped with pneumatic legs (for later drifting),

air and water hoses, line oilers and some spare parts @
‘650 00 each W@let‘ (n“) PR ET A Y Sal ’ ® 9500m

#Drd11 steel = 10 sets (24", 5' & 7A7) at $22 per set. . . 220.00
#Bits - either "one-use" of'tungstm carbide types . . & 300,00
2 sinking buckets (used) at $100 each . ‘. s | S e Al o
‘ Air dxiveﬂ pump if gquantity of water encountered 4 ;
is small (estimted) . . & o s & v o o o e » e 75350,00
Air driven !sponge" sump pump (ncw) ‘ .b P . o g ek N0 00
i&xall tools (dx_ovels, saws, picks, etc.) . S ey e 75.00

. Cable clips, thimble, rope, et o+ + + & o & » o o = . 125,00

#Replacements for the initial supply of drill steel
and bits is included in the cost of duft d.hkin;

and dr:lﬂing



Cdsﬁ gf Surface Construction - estimated

Hcad.frane

40 foot L-post type to include
sheave wheel and foundation .

Ore bin
50-ton ore bin athhohied: 4o head Trams
Waste rock trestle

To rock dump & s o o . B

Frﬁmo structure for hoist & ggmressoi'
12 x 12' @ §3.50 per sq. ft. .

12 x 24 @ $3.50 per sq. ft. .
Office and change room
12 x 24 @ $4.50 per sq. ft. .
‘Toilet and shower -, +« «. &
vhfhishinga FERR IO e
Water'vta.nk‘ ete,
For camp waber . o« o 4 .

» Powder house . '+ &« s v &

Frame structure for shop and storeroom

.

L

$ 2 000,00

700.00

500.00

-1 000,00

3 ‘Boo.'oo
400,00
: 300,00

350,00
200,00

TOTAL  § 7 050,00




'aca Equipment

210 éu.'ft.‘air-compreésora and,roceiver A
gasoline engine driven (new) . 4 + & + ¢ o s s

Hoist-gasoline engine driven--capacity 5,000 lbs. (new)
Truck - used pick—up Bl wre T el TR CS S

Generalvtools Ton BUITRBY & T RN e e s

Ventilation equipment-gasoline engine and fan (new). .

Landing chairs for cage (new) « « o v v s ¢ o &
Light plant - rebuilt . [ Gapn e SO SRR L B e

Tram car and track for waste . . « . v o s . .

Add for installation of equipment ., . . + + v &

$ 5 500.00
3 500.00
1 000.00

750.00
500.00
250,00
- 500,00
175,00

500,00
$12,675.00



‘Cost of Under loration
.-Tho-dr:lll cores indicate that the ore is in arkose and all

explorltory drifting must be done in this type of rock. The
"‘cores also indicate that the rock is mostly firm but in all drild
holes thore are places Ihere very little or no core was ob};ained
and it is assumed that part of the rock 1n the ore-bearing horizon
ds weak énd some timbering will be neceasany. “Also the arkosic
. formation Ain the nearby San Xavier mine is very wesk and ev:m'a :
small drift in this formation must be he‘aﬁly ti'nbered.r

The following computations and estimates on the cost of
dpifting, cross-cutting and raising are for firm gfound where.

only a small amount of timber is necessary. ‘

Cost of Drifting
Assume an exploration drift 5' x 7! ih‘ cnosﬁsection, a
common s.ﬁe used in small mines, In rock that drills and breaks
: lfa.irly well an average advance of L per. shift should be
obtained for the following cost:
'ﬂLabor per shift --
‘ 1 miner at 812.50 per shift s $ 12,50

1 mucker @ 11,00 ‘. 11,00
~ 1hoistman@12,00% * 12.00
e  1 laborer @ 10,50 " n | ; 10,50

i & foremn @ 15.00 = " 15,00

$ 61.00 per shift
' Labor per ft. of advance 1/3 x 61 = 820.00'4

10




Supplies, equipment, etc. pei foot

Drilling (stcel,}bits, air, ete.)
Explosives (5 lbs/ft., fuse, etc.)
Hoist L » Ned
Labor for pipe, irack, ete.

‘ Administration, ins., etc.

Miscellaneous per shift
Truck

Other

Cost of drifting at 3' per shift in one heading

Item
iabor

Supplies, etc,
Miecdll@néous'

Total

1.75
5.2

12,00
$ 11.50

8,00

_5.00
$ 13,00

cost/foot
$ 20.00

11,50
$ 35.80

If two exploration drifts are driven simnltaneaualy, the cost

will bo as follows:

Labor per shirt per heading for 2 h.adinga

1 miner @ $12,50/shift

1 mucker @ $11,00 *
hoistman @ $12.00 *
laborer @ $10.50 "
foreman @ §15.00 "

Total/shift/heading

Cost pbf foott
Labor cost per foot at 3' per shift
Supplies, etc. (as abovo)
Misc, :
Total cost/foot

11

12,50

11.00
6.00
5.25

$ 42.25/shift

$ 14,08
11.50
430



Cost of raising, using a minimum of timber, if

carried on as a second heading-estimated cost
per foot --

Cutting and timbering shaft stations —

Estimated cost per foot

12

$ 40,00

50,00



Equipment for underground exploration in addition to ainkigg‘egg;ggent

Single-deck cage to handle a one-ton mine car (new)"v, « ». s $1 000,00

-2 stopers (2-3/&"') completely eqﬁipped with hoses, etc.
= N 3550.00 each (mu’) e T Ly N R M * s v e 1 100.00

L, mine cars -- 18 to 20 cu, ft, capacity to fit cage (used)
each *1500& . - 2 L] L d ". L - L . .. . - = - m.m

Rails, ties, spikes, bolts, air and water pipe
@ about $2.00 per foot e o ey e SR i B Rl SR 4 000.00

1500 feet of metal ventilation pipe @ $1/ft . . . .« .+ 1 500,

Si@ll mt«em &Ry T e ¢ & = PEASE N e Rl T &t 129.00

TOTAL $ 8,350.00 °



- Summary of Costs '

Surface construction
Surface equipment
Sinking "

Underground "

?Explofationv-
- Shaft sinking

450 feet @ $105.00/foot

Shaft statien = 400 ft. level
50 feet @ $50,00 per ft.

Cross=-cut

200 ft. @ $36.00 per ft.

Drifts

1000 ft., @ $30.00 per ft.
- Raises s
}650 ft. @ $40,00 per ft.

Assaying samples during exploration

#Add for contingencies

$ 7,050,00
12,675.,00

3,470.00
8,350.00

$ 31,545.00
47,250.00

_ 2,500,00
7,200.00

30,000.00

26,000.00

$ 112,950,00

$ 31,545.00

$112,950.00
2,000.00
$146,495.00
25,000,00
$171,495,00






UNITED GEOPHYSICAL COMPANY, Inc.

Location ‘

The ground of the United Geophysicai Compar&, Inc,
- under discussion is 1ocated between ﬁineral Hill a.nd "Red" Hill
as shown‘ on the Twin Buttes qﬁadrangle, U, 8. G, S. topographic
map (the exaét location of the claims has nqt"been examined for
this report). 7

Genora.l re&onal features

ogomhic. ‘The out standing t.opographic features are the

Sierrita Homtaim several miles to the west and a piedmont. pla.no
| _lloping gently from the monntains toward the Santa Cruz Ri!tar
{ vllley -to the east. Notabl‘o irregul&ritiu’ on this plane are
‘ mountain r:ldgea rising aharply above the plane. Ar

; Gcologcal The 81errita Hountains are composed of grmitic
rocka. ‘rhe granitic mass is surrounded by a border of udinontary v
rocka, partu ‘of which are the conspicuous hills rising above the
‘plmoj ‘as _San xnvier, Helmet Peak and Mineral Hilla. 2

| Bedi ” ngtugx Rocks. The jedimcntary rocks of the region
include the formtions comon to southeastern Arizona from the
Cambrian Bolsa quartzite to the Permian of the Paleozoic formations.r s
Above the Ere,rmia.n‘ ore the Cretaceous rocks consisting af three main
- units whose relations are not well “;s,hownAinvme 'iﬁmediate;- district

‘but which are thought to consist from the base upward of (1)




undifferentiated volcanics -and aedimmtary.béds 5 (2} Rccreatiﬁn

S red beds nainly shale and sandstone, (3) Arkose with shale end

St kthin limetone beds,

The upper mexan:r'of this Cretaceous series (3) seems t.a be
' ‘the host rock of the deposit’a under consideration though the

relation tO‘thé_ others is not shown in the imodiaﬁe vicinity.

Structure, The sed:lAmontary rocks have been complexly
folded and faulted and there is seme evidence that the remnants Le
cof the or:lgina.l sodimentary formations represented in the »

s ridges that r;ise above the plane, are underlain by granitic rocks
j',_';f,-'h;t_. are oxtmaionsofthe Sierrita granite mass, Detail structure

in the blocks of sedimentary rocks are complex, in places extremely

8o, There arc, however, certain atmcture; that aeembto b; : i
'ei@ificmﬁy rfelated" to mineralization, (1) Paults of a general
east-west direétd.on and (2) risa&es with a general northeasterly

' strike, Hueh of tho nincralizatd.on of the district appears to -
be associatod with one oi' 'both of auch structures. 5

Mihetaliz#tioni._' The 'ﬁfng’r&lizationn and the ore depo.si“.tvs._ ¢
that have been mined in the area are well all ;rithin a short
distance of bodies of granitic rock., In gaeral they Mo A
-more than one mile from the boundary of the main Sierrita mountains

: ,graniiic_ body and many are close to exposed granitic rocks.
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Claeeification of mineral deg‘oeits

It is possible t;o elaeeify the ores of the area broadly
into groups on the baeis of minerel characteristics though
naturally some depoaita fall between the representative types,
.'rhree groups are recognized.

: (A Copper ‘clleposits in which the main commercial metal
is copper wit.h litt.le gold or eilver. :

2. Zinec deposits in which the main metal is zinc but
which contains some copper, lead, and silver.’

3. Sliverciesd in which the main value is silver but

contain lead, zinc and copper.

Relation to pranitic rocks
'fhere appears to be a space relation or zoning of the types

in distance from the granitic rocks., - ‘rhe copper deposite are
nearly all close to granitic rocks,

! The zinc deposits are farther from known granitic rocks and
the eilver depoeits are still ferther from the granitic rocks.
v Mineralogically there is alsoc a difference not only in the ore
minerale but in the aeeociate ga.ngue minerale- Many of the copper
depoeits have aeeoeleted mo.gnetite with gmet and other silieatea
and are t.ypical ncontact deposits.” ’rhe zinc deposits may also v
contain some “Metite and silicatee bub‘ueua.uy in less amot;nts.
The silver-lead deposits do not' ty'picalllyt ®ntain 'xeagneﬁite -and

the silicates.



Ralaiion to sedimentary rocks
Practically all of the copper and zinc production from

the area has come from deposits in Paleozoic limestone. vSevera.l
horizons from Cambrian to Permian have been host rocks to

copper and zinc deposits. No important copper or zinc production
has come from the Cretaceous sedimentary nﬁcks. The deposits
that are classed as silver deposits are mostly in what are

regarded as Cretaceous rocks.



United Geophysical G ares under exploration

The surface material in the area drillod is the valley fill
which drilling shows to be approximatdy 200 feet thick, varying
-somewhat in the different holes, indicating an old buricd surface
_of dlight relief. '

The sedimentary rock undoi the valley fill is arkosic and
evidently the C:etaceouq arkose of the “-e, type that ‘is §xposed
st the surface in Red Hill to thé'southeast.' The nearest
: exposure s to the northwest, in mineral hill, are beds of limestone,
 gypsum and shale which are the lover part of the Permian group.
The section in the drilled area is not distinctive qxough to place
~ its position in ‘the arkosic sedimmts but thé arkosic sediments

are’ 1:: the upper group of the Cretaceous. Tha relat.-ion suggests
‘ vi‘a probable structural break betwean tha rocks axposed in Mineral
‘Hill and those encount.ered in the drilled area.

Granite, or what is thought to be granite, is cut in drill
hole No. 10, fartherest ho].e to the east, ‘rhe dmracter of thc
mineralization suggcat.s that granite is not far distant., Since
the drilling is 211 in arkoaic rocka the chmce for detcmining
- strudture is not good, The drilling shows areas of brecciation

and  some gouges that indicate structural movement ."



" The mineralization in the drilled srea is sinple and varies

little in type throughout. The arkose vt;ére’unmiparalized is
: li_glt gray and ’of'varying“'cbarsehgss ofl.ex_ture‘. Where ‘minerélized ‘
" below the zone of oxidation it is prevailingly dark gray to nearly
black due to }the- bun’da'ncev of magnetite th'aqt has reﬁlaéed the
arkose. Locally there is epidote and probably other silicates,
The replaced arkose appears t.o be of finer texture, a change
that 1s. probably due to the replacement process. R

Later than the mgnetite, sulphides of iron md copper,
nnmely pyrite, pyrrhotite and chalcopyrite were introduced and in
part replaced magnetite as well as other minera.ls.

The introduction of sulphide was appar-ent.ly no!_;k coextensive
with introduction of mgnetivf.e'aa ‘s"eme a‘reés of high magnetite
mineralization have rolatively little sulphide and Sulphide is

‘present in places u:lth littlo magnetite. i

_@_w_.:_i_diged zone : R R
The oxidized zone extends fmm the bed rock surface, about 200

- feet below the presmt_.swtace, to/ a ratber uniform depth of_ about
275 & feet or a vertical range of sbout 75 & feet. i
' The oxidation of mlphid‘es' has 'pro'dncod a yellow to brown

limonite stain in the portion that contained sulphide.
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From the surface for considerable depth the copper is resent

as cdrbonate and silicate with possibly some copper oxide. In

_ the lower part of the oxidized zone naltivor"copper" is conspicuous
Lo and much of the ‘coppef content is present as native. copper though
a black sooty material is probably in part daalcocite. This
extends into the sulphide zone but is not. eonspicuous in the cores.
"Black sulphide" in the gl udge is reported from some holes in the
. border zone of oxidized and sulphido ore.
' There appears to be some sulphide enrichment. that has raised
the copper content above and below the .boundary between oxidized
and sulphide ore, There are, howavei, portions of the primary

sulphide minera.iizatioh that contain as much copper» as 'an_y areas,

gelgtion of mneralization to stmctures
. The mineralization elsewhere in the district is related to

' blgtmgture and the same is likely true here. This general
:'v,"c}:or};clualp'n, is supported by the fact that much of the 4_min_e:ra1lzed‘
rock is .brecdiatgd and some goneslof» fault gouge were cut in ‘_ :
drflling. gos s |
: The similarity of the rock in the drilled area makes it

" impossible to determine stmct_.u_re with certainty. The drilling
‘ -qu‘_locaf.bed-..‘on the bases of ’a';;."magnetic survey. The naénetic
co"ntdur map shewa a generally east-west high with gentle

:southcfly.alope and a steep northerly alppe.-.



A line of holes drilled across this magnetic "ridge" shovs '

mineralization in holea No. 16 and 15 north of the high point

~and in No. 4 and 5 south of the high point. The holes were
‘ st.-oppod in mineral.ized gmund but where the copper content was
- low, The holes to the south contained the higher assaya of copper
Jdeeper than the holes to the north.

Hole No. 7,7300 feet _t.e-“the west of the north-south line of
dHIL holey, is well miveralised from about 280 to 360 feet.
Hole No. 8 is about 100 feet west of No. 7‘and No. 9 about 100
fe_et west of No. 8. No, 8 shows some well mineralized ground but
. as :_a whole is rather low and No, 9 is distinctiy llow_..
v _Hele_. No. 18, north of the er_e_at of the magnetic "ridge,"
» ~and about 200 feet north of No. 9 end LOO feet west of the north-
south line of holes is mineral‘.{zed from depth of about 300 to
hOO feet. |

 The results of the drilling toget.her with the magnetic ;

a5 sur'vey have led the geophysicits to postulate a tabular magnetic

- body with gmerai east-west strike and sox;tl'nfiy dip, Where this
body appi'eachea:"the old ereeioe surface would Be the :'nia,gxfxetic
high. so'uth_“of the outecrop the increasing cover of rock would
Elinkeh hve dRNotLE AeLhah it to e tih Tha Nemnebdd body
woﬁiﬂ be abstxf. -
This explanation could accmmt for mexv of the observed
facts but ean hardly be accq;ted as proven nor 1s it. likely

suggested as proven.
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I feel t.hat the goological da.ta nw ava.ilable is insufficient

At *‘to postulate a atructural relation t.hat can be regax'ded as

-reliable for ostimating ore reaervea.

ol il ipficult in ore tonn e calaulation

“On the asoumption tl'at minera.liution is a tabular body along
g south dipping ‘fat;lt., the vertical drill holes cutting this body
would show 2 gr.eatc‘r:‘:appumt thicknoga of ore than the actusl
thi_c‘khqs;, which vi.arﬁld»be SoRml bo ENe dip of the inclined body.
: If the dip is st.‘eép the difference would be large. The ores in
the fracture zones comnonly do not occur unitormly along the
fracture but are confined to shoota that may have varied poaitions
+in the tracture zong-and occupy vp*y:lng proportions of the zone.
These are some of étrﬁct;rtl‘ pmblans in the calculation of or§
't,phméi that vb.ro‘ insuperable in attmptiﬁg estimate that are even

approximate or probable with the information available.

Geological problems in the grade estimates
The problems in the estina't.é of ,:grado of ore are perhaps

Yo diffiéi?lt»‘-than those of amount of ore. The assay of cores
_ where rocovoi-j vﬂwaa_hlrge' can very well be-was'su:‘aed to ;-epreaént
the copper content‘ of the gro@ passed through. Where the core
: recovery was poor the core assay is less reliable and may bo t.oo
low or too high _ ‘ ' :
: Sludge assaya are less reprcsentative as 'chere may be loss of
hcayy minerals eacaping into fractures or a -goncentration of heavy
minerals in the sludge. Caution suggests that high assays in .
sludge’ Qhoula be regarded with doubt. >

: ot



" In mining such en ofs'wdy’,v-t.ha' entire body will be taken

as e unity In calailating grade, therefore, low grade and even

barren portions mist be included in the calculation, if they mst

e mined with the bctter grade. " The matt.or of totmago and grade

estimates have been considered hy Prof. H, E. Krumlauf as well as

oatimtes of ooat of developmat. and mining. His report. is

. suhnitted tnrewith. Indepondmt asaayn were not made but there

seems no reason to cbubt the correctneu of the assays.

A report by meess_or Krumlauf on tonnage and gr’ade of ore

_and on cost of development and mining is submitted herewith.

3. fnﬂ already indicated the difficulty, blecmlzsek of lack of

information on geological é&'ﬂiti.ons, of makizig a definite

i prediction of the munt and position of nimra.lized gronnd and

of ore. T believe thnt Professor Krumlauf has done as well as v

can be done at the present stage of developmnt in eatmtes. I

,am not n miner and am not qualified -to pass on cost.s ot development

and mining, but I belicve that Pmressor Krumlauf is qualiﬁ.ed and

| li-I therofore have no reason t.o qucst.ion his eat.imtes.

The '-first'st'cp in this project was geophysical surveys. The

7 location of a dapoéit high in magnetic minerals, 'ﬁijngnévtiti, and

pyrrhotite, together with non-magnetic sulphides as pyrite and

_} chalcopyrite, under 200 toét'of opior, is a contribution to the

search for that type of deposit, burried beneath valley fill,

o



The second step drilling has obviously not yet completely

outlined the ore body and the vqthstion arises, how can the further
outlining besf. be advanccd. ;

0 have n.lmdy indica.ted the difficulty of intorpreting the
st.ruet.m fmm drill data in this rather uﬂtom rock. Under-
gro\’md opminga are obrlously more revealirg . Undcrgrouni :

: openin; is telativoly coat.ly and is porhapa not Ju-t.i.tied ti.ll
it is relt. that there is usumce that the luxmm quantity and
'grade of material well varrant mining operations.

‘ Ir more drilling is oaneidorod the area butweon t.hc nort.h-
south nect.ion and holes 8, 9 and 18 to the \nst woﬂd add ta
" the intomtion and likely to tho indicated ore. Also, a hole
 to the south of those drilled since hole Now 14 was not suceesoful

would be deuirablo. o e : ' o
1 my say t.lmt had I beon told in advance that the dr.i.lling
. that has been carried on would be in the Crot.acoous arkosic rocks,
'.tI would bu@ been pouihhuc because of tha supposed unfavorable
» . character of the host rock, The p-esmco of abundant magnetite
ol st e N S s SSA Dises o Tho Sidlcatiin
of temperaturs at time of £ cimation that was too high to be
‘. favorable for depéa‘i’tien of copper sulpﬁido. |
I have not eonpletaly divested melf of these taq‘l.ings.
!herc is » homvor, abundmt nidonco of m:lnonliution in the
5 Arkosie rocks an& uuya must tako proeodmo over fulings in
the mtter of eopplr content, ‘




I wish to express my warm appreciation of the courtesy

and cooperation of the Tucson staff of the company in this

examira tion.

Sincerely,

B, 3. Butler
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. PIMA MIMING COMPANY

History

The Pima orebody was discoversd in 1950; extensive underground
developmant wes begun in 1952, In August 1954 the parent comuany,
Union 0il Company of California, granted Cyprus Mines Corporation
an. option to exsxine the property, and Utah Ceastruction Company
was engaged Lo study the economic possibilities of mining by open

After pampling and drilling to check the work completed under
the original Piss mamagoment, Cypirus parchesed & three-guarter in-
tereat in ths property, Union Cil retaining one quarter., Cyprus
later sold a cne-quarter interest to Uiuh Construstion Company, re-
taining half interest and management responsibility.

The first ore was rasched by stripping Octcber 1956, aumd the
firat consentrate wae produced in Dscember,

The mine lies about 20 wiles southwest of Tueson, Arigzona.
Soms 250 psople sre now employed, all of whom live in Tucszon and
comemte daily.

The Pima pit is a 1700 x 1Lh00-foot oval, the long axis parallel
to the strike ¢f the orsbody. The north side of the pit is carried
a8 & final pit slope that eoiuvcides with the footwsll of the orsbody.
The south side and east and west ends of the pit are working slopss
contimnally being stripped back toward the final slopes.

An inclined rosdway extending from the natural ground surface
on & 5 psirecent grade down to the nertheast corner provides access
to the pit. Thies rosd enters the pit 130 fest below the natural
surfacs and conbtimues as a pit ramp on a 5 psrcent grade to the
3150-foot bench (roughly the base of the alluviasl cover). At this
point the ramp system is staepened to a 12 percent grade and con-
timies to the pit hottom., The 5 percent grade is wmaiatained in the
alluvial sectiom to focilitate seraper heulsge out of the pit., In
addition to this main sccess vanp, temporary woridng ramps in the
alluvial areas 2)low shorter routes to dumps. These are laft on
top of working benches snd do not change the overall working slopes.




Belew the beae of the alluvium, haulage is by truck dewn to the skip
loading point or up from the bottom to the glip loading poind.

The finel pnit slopes im the alluvium are lsid out at 1.2:1
overall with 50-fecot bank hedghta, 0.6:) bank slopes, and 30-feot
benches except at the base of the alluvium, where a 50-foob banch
was left as protection against excossive sioughing. Final slopes
in the rock are laid out at 1:1 with LO-foot bank heights, 0.375sl
barnk slopes, and alternate 10 and L0-foob bench widths.

Working slopes 4n the elluviun are maimteined at 1.35:1 with
alternate 25 and S0-feot benches. Bank slopes and heights are the
same as final slopes. Working siopss in the rock are ususlly held
gt 2:1 overall with 50 to 60=foot benches, L0-foot bank heighis,
and approximately 0.5:1 bank slopes.

An ipeline for the skip holst trackage was lelt on the center
of the north (final) slope, Slotting into the pit slope on the
upper benches and allowing a slight protrusion on the lower benchss
peindited a 36° skipway incline - somewhat flabtter then the over-
all finsl slope. : i

Ubah Construstion Company,; which had been awarded the pre-
stripping contract on the basis of low bid, started actual stripping
in November 1955, MRS tractor units and Wooldridge 3hi-cubic yard
serapers wers used in conjunotion with one Marion 151-M shovel and
four LLD Buelid trucks. Utah stripped approximately 6 million
cubie yurds during its contract (November 1 to October 1, 1956).
Pima commenced stripping operations slongside the comtractor in
April 1956 and by the end of that yeasw had moved about 3 million
cubic yards, During stripping, Pima trained s competent group of
employess to operate the pit after Ulah completed its eontract.

Totsl pre-mine siripping amounted to a 1ittls more than 9
million cubic ysrds. About 1 miliion eubic yards of this was rook
and the remainder alluvium.

A% the present time stripping rate is about 3.0 cubic yards
of waste per tan of ore, Hate for the remaining life of the mine
will be about 2.6 cubic yards of waste psr ton of ore

Froduction

Daily mine production is set at approximately LOOO tons of ore
on the basis of a 6-day waeek, Ore is mined on ons shift and vock
stripped on the other two shifts, Alluvium is stripped on all thres.
Hormel payroll for ths pit is 1lil,; including supervision, Daily
production aversges 12,000 cubic yards - 1700 cubic yards of ore
{LOOO tons), L500 cubic yards of waste roek, and 6000 cubic yards of
alluvinn, Output is thersfore epproximetely 107 oubic yards per
menshift,







Tha clastic lgyh%m ceourring in both hanging and footwalls of
the vEFSQnaca’F”rn& L0, arg extremsly finsegrained with =z querizibic
appearance. Thoy are composed of ﬁzarﬁuﬁ feldapar, and sericite,
and texture is definitely claatiz. In some plegss it is almoss
sedinentary; ia othsr i% hss en igneous appasyance. On the basis
of petrographic work srd visual exenination of drill core, those
at Fima believa that some of the clestic rosks formerly o +aled
"arkosite” may bs batter classifisd as pyroclastics. Even though
they cennct he deszisively proven petrographically, thése pyro- - ¢
clastics may ~contals loezl secumlations of sedinenis, clastic and
stherwige. In the hanging wall elastie rocks, pyrite is widely
diss &minataa uri there ave zones of low grads dissemimated chalee-
pyrite mineralizations, which mekes an open pit operation feasinvle.

The ignsous rvocks found at the wiue are of intrusive nature
and sonsist cfm“hJﬂiIheg syeunite, and guarts monzonite porphyry.
The rhyolites and ayaniﬁfs are unminaralised and cocuyr in and
above the hanging wall ol the sarbonaste series. The bulk of the
gquarts mongonite porphyry is found in the footwall clastics and is
slightly mineralised by pyrite and chelecopyrite.

Bagdusering

The enginesving deportment works in cleose cooporation with ths
production departments and is rasponsible for oparating lsyoubs;
estimaten, pilt schedulas, and undformity of mill fesd, Present
parsonnel consists of s chief mindng engineer, pit enginser, ore
control enginesr, and draftsman end a field survey crew of three --
an instrument man and Ywo rodmon.

Mins operating leyouts are prepared om the basis of & series
of pit expansions, k:un.@dpansivn ie scheduled for completion of
alluvivum end wasts vock etripping hefore the cre is exhsusted iv
the previcus expangion, Layouts sre made on eurrent pit maps on
a geale of L inch te B0 fest. Volume estimatea of ore snd stripping

.are nade on horlzontal level maps on which the ore bloeks are sul-

lined. Cross sseticns on a scale of 1 inch to 50 Pest ave usad in
plarning the layoubts, although curvently theze are nodt used for
sgbinmating., Owing to the size ard shaps of the present pil, & move
accurate egtimate ven be obitained from horizontal level mapa.

Velume oztimates of materisl removsd from the plb sre wnads
guerterly on specigily prepared gsction. Te keep the pit map snd
are contyel mepy b} to date the plt 1s gurveyed esch memth, with a

wopre aosurats survey when a volume sagbimate is made.

For ore control, each blasthole drilled is sampled and aseayed.
From the established grade cutoffs, the material in each pit blast
is ¢lageified and where necessery is segregated. VWhare two op
moye types of material ave encountered ia one blagt; the cutefls
BTG f.&aggeé in the ba“‘“ for tha operaloys’® guldance. F:'c«'”l the
gszsye of the ors materizl, a Llend is esteblishad betw 89 2 various

o
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PIMA MINING COMPANY

PIMA MINE
TUCSON, ARIZONA
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. Black

PINA uxnm nmxnn HOLE IQDEL |
Thblia ef Soction and olor Qggg uscd:
'  Yellow - Alluvium
Green - Bed rock, oxidized
Blue -  Bed rock, not oxidized
" Brown - 3 to 5% ore
Silver - over 5% oxide ore
Red ' - over 5% sulfide ore
White =« 3 to 5% sulfide ore
: Black - Near granite - :-
Hole No, Green Brown Silver Red §hite  Blue
- 209-231 231-249 '255 e ,gg%:ggs ;90'305
2 209-276 276-286 ; 286—3&;,_-1 331,."3145
3 211-235 Sor
b 210-277 307-333 1333-355  277-307
= 355-362 - 362-1;00
| oo-hol ﬂ’é‘”ﬁ”
‘ 250-33L 387-L21 ‘h21*h - h26-4s5
6. 185-21;8 ; el 28267
;i 205-272 272-278 st 278-289
2 289-296 . 296-318
2 i . 318-330 330-338
S 338-347 1 7~366
8. 185292 S . 292-302
%l P 302-310 2
310-315 315-322  322-347
9. 170-292 F s
10. 196-315 Rt o R
ak 195-222  222-2;3 248-271  271-297 -
5 T 2L L R :
5 e - 297-310 '~ 310-373
2N 180-300 , S  300-307
16. 215-229 229-236 b
: . 236-318 < R 318-331
 17, ,195.215  : e '~215A250j : : fa
TR R0 00 =2 Gk 2% 35-232
R60~275 ' . T 2804086 . 286-295
g v a9s-3er o ms
18, - 205-239  239-29 . 249-267 276-310 .-



»ay %

e

% Ore '
Hole 3 . EZ 5%-

13.
1l.
15.
16.

e Y &

18,

. 231-255
- 276-33)

333-355

- 272-278

318-330

- 302-310
- 315-322

- 222-24i3

Sec. L

2hh-253

250-260

239-249

Ore

3-to 5%
255-265  265-290
307-333
355-362 See 13
387-h21 hL21-l26

- 2B0-206
338-347
310-315
3h7-357
2l 3=271
297-310
Loo=hok
253287 287=3%15
2 ;-th Salted?
229-236
215=250
285-280"
295-301
2L;9-267 267-279

Bedrock

209

209

211-227
210 o
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Contour interval )} milligal, gravity values are complete Bouguer anomaly;, all '
values on this map are negative Sravity observations relative to 979,2277
milligals at boarding gate of Tucsan Municipal Airport (Behrend!, JC. and
Woollard, G.P,196i, An evaluation ¢! the gravity control network in North
America: Geophysics, v.26, p.73), Elevation and terrain are corrected,
acsuming a density of 2.67 grcms per cubic centimeter to sea level,
The terrain effect is corrected to a distance of 615 miles.
NOTE :
The eievations for most of the -gravity stations were determinea by
| altimetric methods. The probobie error of elevation for stations
symbolized by a solid circle is tess than |0 feef, The elevation
error for stations symbolized by ¢ :ztarted circle may be greater
than 10 feet, An elevation error of 10 feet corresponds to an
\ grror of 0.60 milliga! in the gravity anomaly,
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