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EVALUATION Ci 
THE SIERRITA-LOFTON PEAK OREBJDIES 

H::"sto:cy 

The Sie~ri ta area is l ocated about 35 m::"les southwest of 
Tucsoa, Arizona, in t he Pima- Twin Buttes mining d :~~rict. 
Presently operating in the district are the Esperanza (Duval), 
l''Iission (ASARCO) and Pima pits a lld Banner b.ining Company's Palo 
Verde hine. The Sierrita orebody is an ex~ens::"on of the mineral­
ization containing Duval' s Esperanza orebody. 

Explo~ation drilling of NX holes was ia:tiated by the South­
west: District of Bear Creek I"lin ing Company on t he Sierrita Proj ec t 
:n 1960 and continued until hay, 1963. During this period, 109 
holes totaling 60,243 feet have been drilled. The drill core has 
been assayed at lO-foot intervals for copper and molybdenu~. 
Periodically, go l d aLd silver assays \Vere made. 

hineralization consists of chalcopyri te, pyrite and mo lybden­
ite in diabase, biotite quartz monzonite, and quartz monzon1~e. 
In the diabase a~d bi?tite quartz monzo~ite mos t of the sulfide 
mineralization is present ia quartz ve i ns and fractures, while in 
the quartz monzonite it is more disseminated. 

The Kennecott Copper Corpor ation Research Department made 
flotation amenabil i ty tests on samples from ten drill holes. The 
composite of the samples assayed 0.36~percent copper and 0.061-
percent molybdenite. The laboratory test results indicated a 
93.67-percent copper recovery in a concentrate assayiag 29.45-
percent copper aad an 89.20- percent molybdenite recovery in a 
concentrate assaying 90.0-percent molybdenite. 

Laboratory te s ts of leaching waste dump material i ndica ted t~lat 

little copper could be recovered durins the f~rst severa l years of 
t he mini ng operation. As the waste material becomes altered by ex­
posure to the weather, a leaching operation would beco~e possible. 
The very pre liminary laboratory test ing, however, provid~d no 
informat i on on the time that migh~ be required before a l eaching 
operation could be undertaken, aad 03 which to estimate capital 
and operating co st s of such an operation~ Therefore, income =rom 
waste leaching was never included in any of the financial evalu­
ations. 
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We had hoped originally that the block of ground Bear Creek 
controlled contai~2d a zone of mineralizat:on car~y~ng s~ffici~~ t 

copper to be cons:de~ed ore by traditional sta~dards. As rlril~ing 

continued this possibility faded. c~ the other hand , as drillir.:; 
progressed, the continuity of low g=~de credits :~ c ~?per) ~oly~-
den"""'" and mino-.... si1ve-.... ~ ·F:>-·~O c.:g.-~··f·i can '-L. The o -'-' o-<='S "0' 1,., -- v.~. 1_1" e l ~ .. !., _ J. .. _ .. __ -...... _ V'.~_C \..1' __ _ •• ____ ...... _ _ .. t;j_ ~ ~ __ c;;._ __ 

of the first two me~2ls taken together would t e equivalent to ore 
gracii :l.C betv..7sen 0.55% to 0.6% coppe::.:- at 30 ceats per POU:lc.. fo:.: the 
red metal*. This is not rich, bu~ such values sta~t r~ght at ~~ass 

roots. The intercepts of the higher grade m~terial could be pro­
jected as gently dipping sheets, or plates, with surprising con­
t:nuity from hole to hole. 

Bear Creek controisrights to the area through six option to 
purchase cont~2cts covering 190 unpatented mining claims and one 
State of Arizona Prospecting Permit covering 315 ac=es. Bear Creek 
has also staked 16 claims in its own name. The total purchase p=ice 
of all six options is $2~398,OOO.OO • .. Of this amount, . $56.·,004.00 has 
already been paid as rentals, leaving a bala~ce as of August 15, 
1963 ~ of $2,343,996.00 . 

*As a converience for quick approximation~ the grade can be 
expressed by what the rock would assay if t~e total metal value 
were entire ly in copper rather than distributed between copper and 
molybdenum. Molybde~ um~ containea in molybdenite concentrate, is 
assumed to be worth $10325 a pound. Copper, in cor_cent:C21:e form, 
is considered being VJorth approxim2tely 23 cents, allmving a deduc-

tion of 7 cents a pound for all post-mill costs 011 the contained 
copper. On this basis , contained molybdenum metal per pound is 
worth 5.76 times as much as a pou~j of copper in the concentrate 
at the mill ready for smelting. Therefore, if the molybdenum assay 
is multiplied by this 5.76 factor, the product is the approximate 
equiva~ent grade of copper of equal value. If to this is added 
the actual copper assay, we have a measure Gf the grade of the rock, 
expressed as percent copper. ~,;je term this llcopper equivalent ii

• 

(In this calculation only copper and molybdenum are used, precious 
metal values are kept separate.) T:1e ;Icoppe:c eC~-<livalel1til value can­
not be used to estimate gross reve~ue per ton of ore in financ~al 
evaluatio~s beca~se of the difference ~n recovery of the ~wo metals, 
and because of differences in post-mill handling procedures and 
costs. 
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Five of the options are critical~ espec i a l ly becauc e they 
have large payrr:ents cue t h is year or ear ly C 2z~t ye&::. (Note 
that if the C, D. W~lson e t al o)tion is exercised and ~~e f~rst 
an~ual installme~t is ma de, t here is no ~ecessity to make ~he 
rema i n;ng pa'71""''''' '''' ''-s T_. n c::1se of ,..:!"" ,c"'ult- "- ": ~- - ,-::> , . ·" .... e 1-Y· -'-'eve-r t-s _. _ _ .... _ JJ.H<.:;. __ '- If a _ \..- ,,- _c;. ""-, L _w __ -~. \.,..< _ - ...... - -

b2 ck to tJ::e optioLors.) The fi T '2 options can be sun';::1arized as 
follows: 

OptionoE 
No. Of 
Cl aims 

Rema i nir-_g 
RenEalS 

Date Amt. 

QDtion Total 
E}~P'IT'8 s Pur:ci1as e 

?rice 

1) S:" .;;rrita l''Iining & 90 11/25/63 $67,500 8/25/64. $1,lO2~000 
Ranching Company 

2) l1cGee-Ang1in 31 monthly $ 1,860 6/1/64 270;000 

3) C.D. 1iJilson et a1 49 none 3/17/6!J.. 749 9 76· , , 
payable in 1.;. 

annual install-
ments 

4) J. K. McGee 15 8/29/63 $ 7,500 8/29/6L~ 180,000 

5 ) C.B. Hyers' L.~ L~/28/6t+ $ L},700 L~/28/65 L~8, 000 

""otal Purchase Price $2,350, 000 
Less Rentals Paid -54,004, 

Balance Due On Purchase Price $2,295,996 
(if exercised) 

The 1962 Evaluation 

In the s?rin~ of 1962, 125,000,000 tons, more or less, of 
rock ranging between 0.55% and 0.6% copper equ: valent plus about 
25 cents per ton silver and gold credits were estimated. Pre­
liminary calculations indica~ed thCL such material could be mi~2d 
and treated profitab l y. Much more rigorous econom~c a~d engineer­
ing studies followed, a :!.. l of whid1 cont ::'·_'_.2 to shmv sim " 1a:: results. 
~he Hoskold ~a tes of return (at 2% safe rate) varied, dependi~ 

upon assumptions used, betwE::en 9% a:''1d 15% \:,:-i th 10% an dve:cage -,;·.::,:;'ua-
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tion at 30 cents copper. 

All fi.nancial studies assumed the are I;vc 'L.::d be shi?ped to 
Kennecott's Rayden Arizona smelter, Kennecott's Baltimore re­
finery and sold by.Kennecott. 

1_~he ~_r_ina~~_4~.1_ ~~~lvses ~ -~~ door ned o~ SU~~i ~~o~- -~ ~O? st ~.:- '- '-. ..... _-J \t.'_ ...... _ ~"""'~.. ...;.. ..... '-_ . _ _ ...... ..... t. ____ c_"-'-.. 

that the Sierr.: .. ta c.::.abase mL1eralization T,,7f: S ·::::c.r;sfe::red to 
;lDevelopment Status)J £0-:: tax l:"J:::-noses 0;:: July ~, 1962, and a 
more detailed a~a~7sis was initiated. 

Ore reserves were calculated by seve-::al groups in the 
Kennecott organization and ·the following vlere the reserve 
figures obtained as of November, 1962. (O-:._y ore in the diabase 
area was considered at thet time.) 

Table I 

Cu·t Off Grade L·\verage Grade 
(% Copper Equivalent) (% Copper Equlvaler!"~) Tonnage S. R. 

.00 355, 7t.:.:", !..- 70 - 0 -

.3L:- .559 132,298,000 1.69 

.35 ~ - + i 
• ..J J _ 125,692,000 1.83 

.36 .582 120,080,000 l. 96 

.37 .595 112,6S1,000 2.16 

.38 .606 107,180,000 2.32 

.39 .615 10? 9?t.: ")50 __ , _0,..) 2.46 

.40 .627 97,289,800 2.66 

The Sie:.:-rita orebody is rather unique in that p:cactica11y 
no bar:cen rock exists within "t or near it. All rock carries 
some copper and moly credits. In general, the grade drops slo\-71y 
away from the ore so that even a slight change in c~t off grade 
ha s a large effect on t he ton~age but a slight one on ave:cage 
grade, as shown in the above table. 

In November, 1962, the Statistical Unit of Bea:::- C:.:-eek analyzed 
the deposit from a mining and eco~omic v~ewpoint. :he firs~ cal­
culation in co luran 2 on the attached Table II visua~izes mining 
one of the tonnage-grade combinations listed in Tab:e I . (The 
othe:c tonnage-~rade combinatiOLs have not been st~di2d in a simila~ 
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manner.) This orebody would produce a 12.04% caf'~ flow rate of 
return and a 9.56% and 2% safe Eoskold retur~. This same tcn~age­
grade vlas then reevaluated by assuming tllat ll!:':'l"l:'ng o~)erations \'JOu~d 
be opti:nized. By thi.s is meant tha t ; iave::-c[:;8 [:;rac._;1 ar-d ; iave:-::-c:ge 
st::ci?~)i.ng ::-a·t':o ll 'VJere discarded and the oretot.y r...~._12;:: :)~L paper as i.t 
",'ould -be -:n '--"''"1c''-i co ~1";rUc t-'J.e nd ·(\"·,r.r r ·'-'e-~~ 'r' r.·,-, ,--<' C' ;'--- 0 1,-::.., I~O··'·J. \.v c _ ,t.-_a ",",_~ .. I\ ..... o __ .. u, l ui. ___ .L.l_

O 
v,t-' _l..A __ U __ ... .Jc..u u_ L,\. ....... .L _ '-- Vl _ 

ir.to short planning periods whereby carefully co~~yolled pit slo?es 
2!"id grade co:::;.trol perf:1itted min:';''C.1izir:S the strippi-:--3 ratio and maxi­
m:':'zing the grade. T~e results of th:s opti~ized m:':'~ing plan are 
given in the second calculation LI:.C1,er colum::. 2, Tc..~ _e II. · .. _~e 
optimizing program could go still ~urther a~d stedy the effects of 
varying produc::::'O'Cl rat8S on the prof-=-tability. ':0 be COl'l1plete j 

the effects of all productio~ rates should be done fo~ optimized 
l1il:.ing plans at aL .. tonnage-grade cOIJbir-~atiol.1s. '_'~-!e optimized. ore­
body in column 2 was tested a ';: t ':'70 ot:her production rates (Runs 2 
to 3) with all independent variables held constant. The effects 
were as follows: 

Production Rate 
Total Capital Investment 
Total A.ITJortizable Capital 
Life of Mine (Yea~s) 
Pay Out Time 
Total Cash Flovl 
Cash Flow Rate of Return 
Hoskold Rate of Return"( 

Run 1 

L! .• 8};::06 T/yr. 
$27,34.0,000 
$25,920,000 
23.65 
6.52 
81,308,000 

13.62% 
11:99% and 2% 

3.6xl06 T/yr. 
$21,340,000 
$19,820,000 
3,,-. L!.L:. 

6.75 
81, L!.:"4., 000 

13.79% 
12.53% and 2% 

Run 3 

6.0xl06 T/ Y"1:· 
$33,350,000 
$31,800,000 
18.92 
6.11 
88,517,000 

14.16% 
11.79% and 2% 

*Based on Non-Uniform Cash Flo~Rate of Return is Jetermined on Basis 
of Pa y Out and Year Life Only. 

SLice last November, further.:esting has gone on; the great 
bulk of it after January 1, 1963. During this later work the 
Lofton Peak orebody was recognized and has bcc:: .. included in the 
1963 evaluations. A small orebady (8 to 10 million tons) ca lled 
t~e Anglin-McGee deposit, has not been included in any of t~2se 
studies because of its size. 
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The 1963 Evaluations 

The addition~l data included the dr~ll~~g of 3720.9 feet to 
sub stantiate ;:he ore reserve es timates 2ed projections. Ter~ 
diar;10nd core holes were bored to collect s.smples for me·::211urgi::[;.1 
testing, and three prospec~ stafts, 36 ~eet, 32 feet, and 45 feet 
der.:.p T"e'~e SU',I, fo'~ -b'1 -j1", C' .... n~Dl as fo'~ a'l"-oo-e', O'llS o--""nQ.'-l 'r'g tes ':-s I.,... , yv ~_ _ __ '- _ l,... .. _ .. \. oa_~. _ _ '- _ _ ~t.. ~ 1.. - .. b - ___ _ - ..... • 

Real Estate appraisars estirnateci t~e cost of la~~ i~ t~e area 
needed for surface p~ant s, dump sites, tail:ngs cisposals, rig~~s 
of way and water well fie lds. Our legal rights and cO',:cect proce­
dures neeced to acq-w.~,:re the needed lanc~ were' 1"ev:"e~1ed by local 
leo-al cO""'sel "rVi"'- ~ennemo-"'c> Y" YTa r C',~'·:-'arr;·e·n o- -,~o'--'ld T7ater b u_, -, ,-0 _ -~ --- .1.. ' __ J_o r.. u_ ~L'-' -u .I., 0- '-- '" -

con sp~ ·t-'-a.,...··- ""n-r-a; sed "-he reo--~ o'n ':-0'- ;:) T'7"':-'-;'-'" C" - ~ 1 q ·"cu"';-e £0-'---. - - 1.;.t..., c:.l.J.(""_ _ L1J. _ 0- __ a V\ c. ~ ... ~_ U"-•. l..)-." '-...:._ 1._., c.o.l.- -

the proposed mill. He outlined several possii::,_e :':.·ese:'Cvo::'rs, their 
capacity, and quality of water. Trans?ortation r2t~ _ and costs 
"\17ere pre)azed "('vi th t~'1e he:"'p of ge::le:ra 1 c0~.·::ra(;toX's , che Pima Cou:!:::; 
H~g-)~ay DQpar~~e'-~ - ~a' t~~ cou~~~r~ Pac~~4~ Pail~oaQ.l -U'~~'.Li·L..-y __ L _ 'IV '- _ L..~1i _ ... _, ctL,l. _ __ U _ J..1'C _ 1. ...... _'""-'- _\. _ _ '" ~...L., __ 

rates were submitt.:ed by t he TUCSO,l Gas ~'c:d Elest:ric Corr.pany. 
Reagents, materials, and supplies were quoted by local distributors . 
State taXeS are based on the aceual publish::;d p:::operty taxes paid 
by Duval Sul phur Company for the 2speranza t'iine a-c.d AT. eriC8 i. 
Smelting and Ref~ning Company for the Missicn Mine. 

In J uly, 1963, capitalization to put the Sierrita-Lofton ?eak 
o~ebGdy into production was estima~ed by Kennecott. ~t is baaed 
on the assumptions listed belovl. 

Diesel trucks, traveling on roads with maximun grades of 7% , 
are used throughout the operation. 

~-Jaste dumps, located near t he Lofton Peak pit, are in an area 
suitable for future leaching operation. 

A f l ood water d~version s ystem of 6,500 seco~d ~eet capacity , 
'west of the Sierrita pit, i s cons tructed a SI r equired c.uring ';:~1e 

life of the operation. -:211e system consists of four earth dams, 
an open channel and a 1,100 foot tunnel. (T~e tULnel and certain 
ancillary features a re needed only in the late years to protect 
the southern~ deep parts, of the Sier~ita pit.) 

The concentra t or and surface plant are centrally 102ated to 
miniITize ore haulage distances. Tailings ~rom the c oncentrator 
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are disposed of in an area south of t~e Sierrita pit . The copper 
concentrate is trucked a ppro:dma ·:-e ly ten miles, loadei into red1 
cars and s hipped to t he Kennecott snelter at Hayden. 

Product i on cost est imc: tes are ·:;ased m:1 three sr:.::'.fts per day, 
using costs of ex:"stir.g oge:..'atio:1s . The est?_!nates assume .. loael­
ing rate of 6,500 tons :?er sh::'::t for a six-cubic Y2,,-·;i shovel. 
Capital costs \'I7ere est imated by p::eparin3 rough layou·:: drawings of 
t~e plant facilities and from constructio::l cost c.:·:::a . of existiGg 
facil ities. 

A breakdm"Jl.1. of capital costs follows: 

Non-Amortizable · Capital Costs 

Direct drilling exploration cost:s through. 

June 1, 1963 
ontions p lus . 

$S97,OOv 
L:·3, 000 

-une 1, 1963 
Property payments through 
Property acquisition (all 

rights of way, water righ ts, etc. ) 2,435,000 

Amortizable Capital Costs 

Initial Mine Development 
Initia l Plant and e quipreent 

l"1ine Equipment 
Hill 
Tailings di s posal 
Concent::a te Transport 

facilities 
·~va ter s upply 
IvIisce1laneous 

$3, V:· 6 , ..... 00 
15 , 000 ,000 

173,000 

100,000 
1, 5L:.l ~ 000 

L'·O 000 ! l , 

$556,000 

$20~OOO~ : JO 
Present value of Future Expenditures 2~701 ~ OOO 

Total 

3,075,000 

23,257,000 

26~332,000 

Details of the mining ec~uipment are given i~1. 4.:.\ppendi:: Ii. 
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We believe that all needs of the S1errita Mine have been 
adequately a11mved for; their estimated costs reasoD.e.bly ~·;lell 
substantiated. 

The important changes as of Ju::'y 5 lS63, cor::.1Ja::s ': w:.t:h 
Nove:nber, 1962, follow: 

A. Changes increasing the attractiveneS3 

1. Mining cost reduced from an average 25 cents per to~ 
for are and waste to a range from :5 cents ~ o 20 cents 
per ton, with 22 cents an average. 

2 . hilling costs reduced 5 cents per ton. 

3. Copper recovery increased from 82% to 90/0' 
holybdenite recovery iLcreased fror,-! 80% to 88%. 

4. Copper concentrate averages 29% copper rather tha~ 
25/0 copper. 

5. Certain post-milling charges previously csed ou 
molybdenite concentrate elimina·ted. 

6. Lofton Peak orebody added to are reserves; has a low 
stripping ratio (1:1). 

7. Shallow ore, as well as deep are, added t o the Sierrita 
reserves by new drilling. (This 'l;vas more ',: :"',;2 11 offset 
by the changes in B (1, 2) below, however.) 

8. O'ler!:1ead decreased 10 cents per ton to 30 cents. 

r) 7'c<~8l estimated capital investment decreased $1,000,000.00 
to $26,330,000.00. 

B. Changes decreasing ~he attractiveness 

1. Sierrita are reserves de~reased some 20 to 30,000,000 
tons by using a new me~~od of computation '~egression 

analysis). 
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2. Ave-age grade decreased by at ~2a st . C~% copper 
equ':'va lent ~ by using -::he "£".2.1.'1 method of cor:;~..)::,ta ·;: ion . 

3. Precious metal value =educed 18 ~ents ~e= ton 
cents (~ue to more p:- ..:...::" se assay iYCOC2cl:.:=.=es. 

4. State tax increased 3 cents De~ ton. 

Items Bl~ 2~ have changed beca~se o~ the ~et~G~ usea to 
ca lcula ta tonnage and grade (Regression a-r-.2.::'ysis) was subs ti tl:.ted 
for the c("\~l.ventional polygonal ~veighted a.:it.r~::}et=ic e.veraging; 
the chc:.;:-!ges a.:e not due to new drilling data. 

I 

On these revis~=ns, ~ennecott appraised t~2 de~osit as 
having a 8.9 year payout , a discounted cash ~low rate of 9.9%. 
and Hosko_d rates of 7.8 and 2% for an open cast mine w~th a 45 0 

D7.t s ope at a production rate of 15,000 TP::1 o,?e=at:"r:.2; 30G days 
per year (column 3, Table --r). '!'hese calculatic.1s 'C'Jere basec. on 
metal values below current market prices, i.e. co~?er at 30 cents 
per pounG, molybdenite cc-ncentrate at $0.795 per po·-.::.nd molybdeL1ite, 
and silver at $1.0J per ounce. 

At. 31 cents COD1)er and $.84. mo' ybcienite, thE: :;>ayout is 7.8 
years, cash f ow rate is 11. 8-':·% and Hoskold is 9.35% at a 2% safe 
rate. 

On the bas~s of these studies the deposit was no longe= of 
interest · to Ken~ecott. 

Since these calculations s . he or~ginpl method of ore reserve 
calculation used in 1962 has been suq~e~ted as beiL~ more repre-

~v 0_ 

sentative, and t:':.us the stud "es of July', 1963, seer£, to have usea 
ore reserve figures with too lOVI a grade, too Sft1a 11 a tonnage, and 
too high a stripping ratio. No new rigorous calculacions have 
been completed, but pTelUTIl.nary co_""~)arison studies s·-.:?port the 
contention that the ore reserve figures of 1962 may be nearer 
correct. 

Very recently (A~gust, 1963, ~wo new ore =eserve e stima~es 
have been made, using diffe=ent computa tio~al n~oce~u=es. T~e 
:::irst of the estimates is a stra:'ght vJeighted arithmetical 
average of all drill t~le assays, in the upper part of the orebody 
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o"lly ~ with a mLLlfnULn idtercept of at leas cO. 4% copper equiv­
aleLli: over a tbickLless of 25 feet. T11e secodd eSLlmace~ also 
limited to the upper portioLls ~ bas b2 l_ d mace froi.l1 LlOrt!.l-SOucn 
alld east-\Vest cross sectiOi.:s a(:d level maps throug~l the mL!eral­
ized bc::y ; both assay values aile! ,seolocSic features were used to 
p::-oj ec t the ore from hole to hole al:ld from sectio.t -:': 0 sec tJ_Od. 

Volume of o:-e a.La "vaste ,,-Jere -i.:hell. estlmatec. oy plau:'Jleter measure­
ments of t~e areas represented on tte level m2~s. It would seem 
that tbis last ore rese:cve estimate could be "L_he most accura:::e 
Ode yet made; however, it ~_3S not beetl comple ted, or rechec-.~ed 

carefully for possio1e ar1thmetic errors. (The tODDages snould 
also be verifiec. by planimetric measuremeats of all tlle cross 
sectiol1s a~ld tl1en \\lelghted and adjusted witn -d-:2 values ob-~ail!ed 

from measureme.1ts made ml tne level maps.) rve suspeci: these most 
recent values mignt be a close ap9roximatio~1 of ene true oreoody; 
prooably more realistic tnad that obtaiaed oy Rc::(SL'eSS10d a11alys1s 
with the computer. 

A finatlCia1 a-t"la1ysis USiU6 the first set of August fioures 
6ives a payout of 6.8 years, a cash flow rate of retur~ of 13.7% 
and Hoskold ra tes of 10.56 add 2% a t curre~Lt metal prices. 

The fi(loi.1cia 1 ana lysis usL .. o ti1e secOLLd AU6US t o::e reserve 
fi.;ures prepared from erie c;eol06ic-assay c:::-oss secti011S, yields 
tl,e followi~L6 va lues: l)ayout 6.4-3 years; casn flow ra te of 
return 13.3%; Hoskold rates of ~O.25% aad 2%. If tois study 
wer e optimized, perhaps a more attractive floancial picture 
would emerges such as tv-as demo,lstrated last l'iIove:-.1ber. 

This last meutioLled oreoody (columd 5, Taole II) has si11aller 
ore reserves thaLl those cO-..-lsidered iii the earlier 1963 calc~latioLLs 
oecause ollly ore 2-~ove the 3750 level lS ltlcludec. This meadS 
that many of the futu::::-e capital expedditu..:-es v.]Quld probably dot 
be L1ecessa :cy , reducing tere i1presetl -i: value of Future Expetlditures i' 
by $776,000. Column 5a s Tab~e II is a fi~at1cial reevaluatiol1 
using this lower capitalization. At current metal p~ices the 
cash flow rate 0::: retuTu is 14·.210; tne Hoskold rate is LO.6% at 
2% safe ra-:=e. 

The grade 0:: copDer used in the Sierrita o:::- e c2lr;1.: __ 2tio1.S 
decreases from 0.32/0 to O. 30"/~ irom ca lcula tiod ,;' 3), r_ab le II to 

"r""'_ .. .. ,... .. ,.... 0 . ~., ./ 

ca lcula tiOl1 ,-- 5 .: arLd ;" Sa;. This lS so because the g:::-ac..e of copper 
' •. ,_._"r 
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increases with depth in this o::ebody, w~ereas t -.1e calculatio.ls 
progressLl2; from <3.::' to f~) to ~J:) consi~er ?::o6:.ess~vely 811a1101:7-
er pits s hence the aver2.2,e c;rade is lower. If tb._2 c"!.-:::. __ ·~ miner.:: :;:. .. 
ized block. of are. cO'\A]r.- i- O ---:-'e bo;- ..... o~' 0';- .... h"" c~r:.c.-'e"'- d·-~ ·: 11 "ho· ee J ... ~-,I. 1..- ..... _t. . _ .. L.. ..... c _'-'::-- _\,.,0 ___ !..L..L- ~~ 

is cons idered, the tonnage of the Si~r::ita orebody is estimated 
at 170,000,000 tons \v::'tt a grac.e of O. 2L:-% cc~-~~er a:_~. 0.071elo molyb~ 
den'te 'T'he estirr: "';-'::;:',..:' o\Je-~~"'ll ct'~ -' -~"';r\O" _·_'t" -·o -!c 1 q·l F,-;"(on - • --- .. <.;,.4, '- ...... "'- _ CJ CJ.!. -_,.I:".J ~ ... L~O • _ __ • _..... _0 _ 0 .... ~ _" k-J '- . .. 

at the bottom of this p::oposed ~it. a quarter of a mile in dia­
meter , all ~he drill holes tha: we~- th~s dee? in the 9i t area 
are still in good grade ore. No i~~ormation is 2.vai19ble below 
t ti s level. A r:'gorous economic eveluation, \._ 3ing COL\)l}.-:::er c:..!.aly­
sis, has not been ma~e for t hese la::ge tonna ges . The f~gures in 
column 6 and 6a, ''''able II, lave been derivec. hy hand calculator 
only, but a::-e cor.:.sidered to be a -:ceas:::mable 2pi?rO~~::'::na-c:_o::.. r':";'-:e 

credits 0= the Lofton Peak oreboGJ have not been included but 
should be aeded t o t:_--:e co lumn 6 figureS f or cOi"i.~~ariSo __ l with :..:.he 
rest of "'ab-- e I~. Obviously, tl-:..ese last~me-~"1t.ioned ijNo. 6 ;1 studies 
have not bee-2 ilopth!iized) ;. BecaUSe of the larger tonr:ages ':"I!volved , 
a la::ger physical plant and production rate have bee-n as suIT;ed for 
case 6a; capital costs '(!Jere roug~11y estimated . As t~-!e lIState ~:- - :es;; 
a ~ e largely proper~y taxes, they are not necessarily a constanc 
cost per ton at varyi.ng produccion rates. HovJever) they have Deen 
kept a cons tant 15 ce~ts in the absence of better data because of 
probable higher assessed valuation on the la rger plant needed for 
t he higher product~on rate. 

Enclosures 

Appendix A - List o~ Capital Equip~ent. 
Icdex ROEd Map s~owing Sierrita Location. 
Iviap showing ~ransporta tion Routes to Sierrita. 
Topographic Base Map with dri ll hole locatio~s Sierri ta and 

Lofton Peak orebodies. 
General Land Status Map. 
2 Assay Cross Sections Lofto~ Peak Grebo:]. 
2 Genera lized Assay Cross Secti ons Sierri ta Orebccy . 
Copy of port:'on of Kennecott Research Center Re~o=t on the 

Metallurgy of the Sierrita Ore. 
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App~ndix A 

l'iumbe:: Reauired 

'::::-~cks, 65 tall 
Potary crills 
6-y~. elect~ic shovels 
Pm'Jder trucks 
Dozers, D-8 
Dozer, D-9 
Road graders 
Crane~30 ton 
\,]ater Trt.:ck 
Fuel rlruc~< 

Lu:':'e Truck 
Flatbed Trucks 
Truck, 3/ L~ tOll. 

Trucl-, piCKUP 
Lirle Truck 
Trail caoles 

hine Equioment - Future 

'I':CU2.ks, 65 ton 
Rotary drill 
6-yd. electric shovel 
Trail ca-01e 
Crane 30 tOL-! 

Cost 

Cost 

Preseilt Va lue of Future ExpeL1di tures 
(discounted at 2% compound interest duri~6 
deferment period) 

3 
3 
2 
:..Y 

1 
2 
1 
1 

3 
10 

1 
3 

23 
1 
1 
1 
1 

$3,146,000.00 

$2,984,000.00 

$2,700,000.00 



Mr. Paul C. Henshaw 
Vice President, Exploration 
Homestake Minin Company 
100 Bush Street 
San Francisco 4, California 

Dear Paul: 

August 29, 1963 

Re: Sierrita-Lofton Copper Property 
Twin Buttes Area, 
Pima County, Arizona 

I have just received Bear Creek's presentation of the above­
noted property. Following your request for a horse-back 
opinion before I leave for Nevada in the morning, the following 
are my hurried reactions. 

The property is nearby to the west of the Esperanza mine and 
is right in Duval's lap. 

There are three things to point out in Bear Creek's ana1ysiss 

(1) I see no mention of dilution of ore by waste during open 
pit mining and presumably this has not been taken into 
account. From the limited number of sections presented, 
the ore body appears to consist of several layers of ore 
separated by layers of internal waste, all gently inclined. 
These interfaces of waste against ore will cause dilution 
during mining. The sections indica~e about six interfaces 
for an aggregate ore thickness of ?round 300 feet. From 
my experience elsewhere in this district I would expect a 
dilution of around 20% at a grade of, say, 0.1570 of copper. 
Thi,s is approximately equivalent to adding 16 cents to the 
combined costs of mining and milling and subtracting 40 cents 
from the value of the are. This drastically cuts down the 
margin of profit for an ore as low-grade as this one. 

(2) Bear Creek assumes the copper 'wOuld be refined and sold by 
Kennecott's own facilities. A buyer would have added costs 
here. 

(3) The exploratory drill holes are spaced ~t about 500 feet; 
I feel that this spacing is too wide to "hook-up" the ore 
layers with certainty, to indicate possible gaps in ore­
body continuity, and to give a reliable grade where a small 
deviation in the metal content of a very low-grade are is 
so critical. 



Mr. Paul C. Henshaw - 2 - August 29, 1963 

Furthermore, a substantial fraction of the value of this ore 
is believed to be in molybdenum. From the metallurgical stand­
point, molybdenite occurs in several forms in this district, 
even in the same ore body, and its amenability to extraction 
varies. Consequently 1 am wondering if the extraction claimed 
has been fully substantiated throughout these deposits. 

My conclusion is that this ore l s value is right on the border­
line and exceedingly vulnerable to a downward fluctuation in 
the future price of copper. 

Perhaps the above points have also influenced Kennecott to assume 
the position of seller. 

With very best personal regards, 

'lours sincerely 

E. N. Pennebaker 
ENP:mc 
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BEAR CREE K MININ G CO MPANY 
SOUTHWEST DISTRICT 

2601 NORTH FI RST AVENUE 

TUCSON, ARIZONA 

MAl N 4-5547 

August 15, 1963 

Mr. John K. Gustafson, President 
Homestake Mining Company 
100 Bush Street 
San Francisco, California 

Dear Mr. Gustafson: 

, ' . 
... 1 .. .. : : 9 .: : ... 

I 

Mr. Bailly, President of Bear Creek Mining Company, has a dvised 
you t hat Kennecott, through its wholly owned exploration subsidiary 
Bear Creek Mining Company, owns options to purchase two copper­
molybdenum orebodies adjacent to each other located about 35 miles 
south of Tucson, Arizona. The properties are known as the Sierrita 
and Lofton Peak deposits. They are now available for purchase from 
Kennecott. The combined tonnage is large, in the neighborhood of 
100,000,000 tons, more or less; the grade is low, but is near surface 
making it amenable to open pit operation. Neither dep os it can be 
considered a simple copper mine (or a molybdenum mine) because the 
quantity of each metal, alone, is not ore grade, but, taking the two 
metals together plus some precious metal credits, t he deposits are 
judged to be profitable. 

Bear Creek started exploring these prospects in 1960. Since then, 
we have outlined by drilling t he limits of the best mineralized ground 
and have made tests on metallurgical characteristi cs, analyzed produc­
tion and capital costs, and have estimated profit pos sibilities. 

The strong copper- molybdenum mineralization grades outward very 
slowly into barren rock. Thus, the tonnage and grade considered as 
ore will vary widely depending upon cut-off grade used and the way 
ore zones are projected from drill hole to dril l hole. This is dis ­
cussed at cons iderable length in the enclosed report because of the 
importance of tonnage and grade calculations on profitab ility. As a 
result of the range in ore reserves, t he discount ec cash flow rate of 
retur~ varies from 11.8% to 14 .5%, calculated on cur~2nt metal prices. 
Some additional drilling is needed to define t h e ore reserve limits 
precisely. 
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Mr. John K. Gustafson, P~esident August 15, 1963 

( 

On the basis of the least encouraging of these evaluations, 
Kennecott in July, 1963, decided the properties were of no iwnediate 
interest to it and is now willing to sell its interest in these ore­
bodies. Your company, among others, has expressed a desire to look 
into this possibility. 

We are presently negotiating a postponement of all rental 
payments falling due under our options between now and late November. 
Mos t of these options expire during 1964. "\Ale hope to arrange for t he 
sale of our rights to a third party by November 15, 1963. We expect 
that this third party wil l then assume responsibility for all the 
postponed and subsequent rentals due on the options for so long as 
the options are kept in force. 

The price to purchase Kennecott-Bear Creek's rights to these 
deposits is open for negotiation. 

If you are interested in discussing this matter further, after 
reviewing t he enclosed summary, we shall be pleased to hear from 
you. We suggest you or your representative visit us in Tucson so 
that you can examine all the drill core, discuss the deposit with 
us in detail, as well as visit the property. 

Because of the short time between now and November, we regret 
we cannot deal with your company alone at present, but must advise 
all prospective buyers simultaneously. 

Looking forward to your reply, I am 

TN'w:j d 

Enclosure 
/" 

/ 

Very truly yours, 

.;-7 
/"/' .~ 

~ - '/"f> .. 
(.-,- , 

Thomas N. Walthier, 
District Geologist. 



HOMESTAKE MINING COMPANY 

100 BUSH STREET 

SAN FRANCISCO 4, CALIFORNIA 

August 27, 1963 

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

Re: Sierrita- Lofton Copper Property, Twin Buttes Area, 
Pima County, Arizona 

Dear Penny: 

Accompanying this letter is an evaluation report on the 
above property. Along with it is a set of maps which gives a 
very good idea of the distribution of the copper and molybdenum 
values in the area. We would appreciate it very much if you 
could evaluate the project and let us know whether or not it could 
be worked at a profit by Homestake. We do not expect you to 
run off any further calculations of. ore reserves unless you think 
it vital to do so. We do not expect you to find any flaws in their 
general assumptions. Here again an old Arizona hand like your­
self may note some small error one way or the other. 

What I would like, Penny, is your expression on the value 
of this property or some entirely new point of view. A crucial point 
may be the statement on the top of page four of the evaluation. There 
Bear Creek states that, !lAll financial studies assumed the ore would 
be shipped to Kennecott's Hayden Arizona smelter, Kennecott's 
Baltimore refinery and sold by Kennecott.!I Sitting here in San Francisco 
I 'have absolutely no way of judging what price Kennecott smelter might 
pay for concentrates from their own mines. I note that other producers 
in the Twin Buttes area shipped to Asarco's smelter in EI Paso. 

You will note that any purchaser of this property is under 
fairly heavy time pressure. Accordingly, we would appreciate hearing 
from you at your earliest convenience. 

PCH/pw 
Encls. 
cc: ABP 

With warmest personal regards. 

YU inCerelY, 

\C~ 
Paul C. Henshaw 
Vice President Exploration 
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M r. Paul A . Bailly 
Bear Creek Mining Co. 
407 Surety Life Building 
1935 South Main Street 
Salt Lake City IS, Utah 

Dear Mr . Bailly: 

June 14 . 1963 

The attached report presents the findings from amenability t e sting 
of drill core samples from the Sierrita Development Project. ExPl~,~ion 
La t F - 409. d. t9 0 / if cit;?-

Ten NX diamond drill core samples from the"deposit were submitted for test work . Metallurgically, the ten samples respond to grinding and to flotation reagent practice in very simila man rs. The c omposite of the tell samples assayed 0.36 percent Cu and 0.61 ercent MoS 2 • Laboratory test 
re sults indic ate that, milling ore of the grade and quality of this sample, C) 3 b 7 percent of the contained copper would be recovered in a concentrate assaying 29.45 percent Cu and 89 . 20 percent of the contained molybdenite would be H.'­covered in a concentrate assaying 90.0 percent MoS 2 and 1.06 percent Cu. 

A processing flowsheet has been developed for a 15,000 ton-per-ddY milling operation and process equipment requirements estimated . This 
milling f a cility is estimated to cost $18 , 250,000. Direct o p erating costs 1'01' mi lling Sierrita are is estimated at $0.50 per ton of mill feed. 

No major metallurgic al probl e ms are indic ated fo r the proce s sin g of Sierrita are. The relatively high capital costs that have been est i mated result primarily from the hardness of the diabase host rock and the need for fine 
grinding for mineral liberation. Operating co sts also reflec t the ore hardness and fine grinding in terms of relatively high power and g.rinding steel consumptlOn. 

Sincerely yours, 

SRZ :AWL:al 

<i ID Q' ;: 
...> I !Jr· r V--rY/~-':£1f---

Direc t or o~~esearch y 
cc: Mr. C. H. Burgess . . 

Mr. T C. Kinnear, Jr. J. 

Mr . S . D. Michaelson 
Mr . T. N . Walthier (2) 



RE C OVERY OF COPPER "t.ND M OLYBDEN!Tl!. 

FROM SIERRITA ORE 

Repo rt on Mct::llluq~ic al T c ctinc Conducted 

at de Kennecott Rcoearc: Center 

1963 

IN" RODUCTI ON 

A letter from M r. Paul A . Bailly to Mr . S. R . Ziznm~rley, date 

Janu.>lry 24 , 1963, requested the Re8e~r ch C enter to \L.'l'lder t are proce sa devclop -

ment studies on the recovery of c opper and molybdenite fl'or.'1 sz-rnple .J horn t..'1 . 

Sierrita Development Proje c t. The re~mlt6 of this study were to be incorpol"atca 

into an e c onomi c appraisal of the deposit to b e made by Weste rn :AininB Divioiono 

Engineering D e partment for Bear Creek M in ing Co . In d i s cussions with re!>:re -

sentatives of Bear C reek Mining Co . a nd Kennecott ' s E :v.plo ration Department, 

it was reque sted that the study be suffi c iently c omplete to develop a proce S 8 

flowoheet , to establish g r a des and r e coveries of metal values in finished con~ 

c ent r.>ltes and to serve ae a basis for accurately estimating proc essing c o sts . 

For the testing, Be ar C reek Mining Co . drilled ten NX diamond drill 

holCQ interae cting the Sierrita depoDit ~d shipped the frcBhly - r ecovercd co re, 

intnct, to the Reoci.1Tch Center . All mineral recovery testing !'c :?orted ere n 

WelD c onducted writh then e sarnplcs; all pl'ojectionG and cotimc:.t :.:::s hom teet 

findin J D aOr:lumec that the orunplea from the ten dia mond dl"E ... holec :::.re repre-

cc:::tative of the mineral depo:::i t as a whole . 



lurgicclly. ~o juotiiy ~e!l lni~orC GlcteYlcive otudy !"e~ol1"tcd hc!.."c. 
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of thio l'"eport . 

1. The compo~Ho on.m.~':" c oJ! SicrritCl. dl"ill CC1."C !'!.·ovidcc for lC!.bogo::~o};·y 

i:eotins ~oon.yecl O. 36 perc ent copper c:nd 0 . 061 percent mOA;:"ccr.d.t~ . 

2 . Labor2.tory teoto chcINed that t.qC OGL'Al:,')lc!:l ho:m the tl...l'l indivi6url.l 

driL holcD h~d very oimH~::, orc dlrGooine chnractcl'iD~: ,:: !J e.o rc.:;n::do e:dnclins 

:;:,cquiremento for mineral iberation and responoe of au _' eo _.inerclc to 

flotation :::eacento. 

3. Locked cycle teats demonetr:l.ted re c overy of 91 . i!.:7 percent cf the 

COppCl!' and 93 . 67 pe rcent of the molybdenite contained in the c ompo;Jitc oample 

as a c oncentrate aezaying 25 . 4. percent copper ~d 4 , 5<1 perc ent molybdenite . 

~ . Locked c ycle te stD Gcmonstriilted that the combinc coppcr ­

molybdenit: concentrate could be proc eo:Jcci to re cover 95.22 percent of the 

contained molybdenite in a pro duct Zlno·ayL."l/3 90 .0 percent molybdenite, 1 . 06 

percent c o?pelr and 2. . O~ perc ent Insoluble . By combin2.!lon 0_ the recovery 

of molybdenite hom the OTe and recovery 01 molybd~nite fxo-:_'l 1:1-:. combined 

copper - molybdenite conc ent:rt'a~c, an overdl 89 . lO pel"c cn~ r0CCVel"Y oi 

!'::olybclCl'lit.3 in a product meetinB known markctin3 opecific~:.'~io:'ln wee 

demonotrc.ted . 
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5 . Flotation recovery of t..~ c oppcllt' - molybclc!litc conccntrz.te from 

the 9l."C weto cffc ct~d with c.."l Ac:,oflo~t collector (Uta.h Divicio=< Re:co) ::-..t :. p:-I 

of 8 . 7 to 9 . o. Reagent lLcquir0;:-.'1Cnto were 0 . 50 pow"1c:J lime , 0.034 pound:: 

colle c tor, 0.102 pOllii.Ca hothe:r ilJ."lcl 0 . 02 pound£'! burneT oil per to::1 of or::: . 

6 . SepL'..X'ation::.nd !recovery of rnolybdenH:c w~o effe c ted by ro",-ctin~ 

the c c:nbincd coppcrr - :T-olybdenite conccmtT.:lte at 2. tem.perctu!'c of 550 0 F to 

5 0 0 F to remove rCl'ltjcntGl .:Llld to dca.ctivate cOl??Cl'" Gl..'1d iron st:lfide minerals, 

i:e::pulpinS i!...'1d no@.Hn~ molybdcni~e ~,vith burneT oil :l.l'lC methyl cmyl Glcohol. 

7 . The metal re c ovc:-ie c cited above WCTC obt2.in~d fl'om ore thc..t 

had bee n ground to a iineneos of 10 percent plus 100 rne~_:.. 

8 . Reerinding of conc entr~tes wa"" employed in both the C u - MoS2 

re covery proc edure and the molybdenite recovery proc edure to o btain the 

grades o f c oncentrates given above . 

9 . Locl ed c y cle labo ratory g r inding te st s s' owed that 33 pe rcer.t more 

energy was r equi red for u n it production of minuG 100 mesh material from Sierrita 

o re than from U tah ore . O n this basis , grinding power requirements for the 

Sierrita ore is estimated at 1 3. 7 KWH per t o n o f m inus 100 mesh material 

produc ed . 

Summary of Projections and Estimates for Milling Ope:tations: 

Labo r ato ry te st dat a were pro je c ted to estimate plant require:nents 

and e c onomic s fo r milling Sierrita ore . These projections and c::;timat n 

o.ncume Do 15,000 ton - per - day milling operation w:'th r.n.i:l feed c: the grade a:."ld 
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milling characteri stic s of the composite sample used in laboratory tests. 

A summary of these projections follows: 

1. A 15,000 ton-per - day mill, operating on Sier r ita ore assay ing 

0.36 percent copper and 0.061 percent MoS z, will recover 93.67 percent of 

the contained copper (98,569 pounds per day) in a concentrate assaying 29.45 

percent Cu, and 89. 20 percent of the contair.ed MoS z (l8, 1 37 pounds per day) 

in a concentrate assaying 90.0 percent MoS z and 1.0 6 percent Cu. Ratio of 

concentration will be 89.6 to 1 for the copper concentrate and 1667 to 1 for 

the molybdeni te concentrate . 

2. Direct operatin g costs for the above milling operation are esti-

mated at $7500 per day, equal to $0 .50 per ton of ore milled, distributed as 

follows : 

Operating labor and sllpe rVl sio:1 S. O·i 7 per ton 

Povle r, inc 1 uding natural gas . 1 H-t per ton 

Reagents . 0 ,9 per ton 

Grindin g Ball 5 and rods 1"50 pe r ton 

Maintenance and repai r s 100 pe r- ton 

Total $. SOO per ton 

3. Capital cost for a 15,000 ton-per - day concentrator for processing 

Si err ita ore is estimated at $18, 2S0, 000. Included in this estimate \,' ,-' re 

offices, laboratory, repair and maintenance shop, warehouse, change house , 

and other auxiliary facilities re quired to support the concentratin g operaoon; 

not included were costs of providing electric power, water and natural gas to 
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the pl~nt cite. A separate capital co ot ec;Hm~te io heine; p:.-cp:c.:"'cc by 7-::::;t'2::::':-:' 

Mining Divioion Engineering DCV):.l-zotr11I8nt 2.0 a part of the:: ecc.nomic ~prr.::iG:-_! 

of th Sierrita depo:Jit. 

4 . A con cent rator flowcheet h!l.o been ?rep~:red 2.:nd the proceocin:3 

equipment requiremento estimated. This flovn;h~c;t ';liE be found 0: P:-'C e3 2c­

and 26 o f this repo rt. The nwnbe!." ~nd size of m ajo r procecc c~:'~")~"1 nt itemc, 

as well aD the treatmen~ procedur.e, 10 indicated on thiz ilowohcet . 

. - 6 -



SIERRITA METALLURGICAL TEST S a~~,,1PL:T.S 

Bear C reek Minine C o . Th~ onrnplc8 c on oioted of NX ci.i2...T:lonc -':':::'ll COTe ire'!."."? 

10 E.l~ple holc.Hl interoecUna the de~~{)ciL The oample hao b -en c!cnicnat(;d 

Explo!'e ion Let F - ~09 by the RCHlearch Ccnte:;:' . 

The d iarn.Ol:d driH COTe orul'lplCiJ were taken c ·.1 !'inG the ib:a qun rtcl" 

of 1963 eopec ially for mctalluTeical te::;tL:~ . Ao the co ;;-e '.i'/as retrieve':':, it 

wao washed Lee of adherinc oolide. ail" dried 3...J.d :::to:-:ed in plactic ba~8 . 

HandlinG a..'10 expoeure of the c ore wac minirni.:ed . As each ~2.rr'1?lc hole wac 

I 

c ompleted . ~ul c ore from that hole wa~ ship~Jled, intact, to the ~el':l ar c h Cent~ l" 

fo r san'1pl ing , as saying and testing . 

Indi v i d u al designations of the ten c ore samples a d c opper and 

molybdenite assay s of compo~i\:e san"iple s representative o f eac h hole are as 

foll o ws : 

Diamond D r ill Sample 
Assay , P e rcent 

H o le Number Interse c tion Cu MoS~ 

M - 52A 182 . 4 feet 0 . 36 0.085 

1·.1 - 35A 177 . 2 feet 0 . 29 0 . 056 

M - SA 75 . 6 feet 0 . 32 0.06";' 

M - 5A 125 . 5 feet 0 . 40 0 . 053 

M - 55A 121 . 8 feet 0 . 29 0 . 054 

M - IOA 293 . 9 feet 0 . 41 0 . 066 

M - 22A 330 , .2 feet 0 . 38 0 . 071 

M - 39A 144 .0 feet 0 . 34 0 .04 2 

M - 58A 7 1. 1 feet 0 . 23 0 . 074 

M - 67A 353 . S feet 0 . 46 C.O.(9 

Total Composite 1875 . 2, feet 0 . 36 0 . 061 

, . 
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At the request of BeeH Creek Mining Co., co re samples fro:cn DDE 

numbers M - 52A, M - 3SA, M-SA, M-SA and M -55A were sampled.;c.nd as.JC:\yca. 

for each 20 feet of intersection . Appendix 1 presents a tabulatlr.m of ;.:11 u.S8~y 

data, including gold and silver analyses, obtained on the diCl..ITlonci drill core 

subrnitted to the Research Center . 

Composite sarnples were all prepared on a "footage" basis for assay 

and metallurgical testing . That is, the weight of any individuc~l sample 

entering a composite was adjusted to be proportional to the length of the ap -

propriate diamond drill COT.e intersection, rath;:;r than the estimated tonnage 

of ore represented by the drill core intersection. Because of the manner of 

preparing the total composite sample, its copper and molybde 1ite contents 

differ slightly from the metal contents estimated for the Sierrita orebody. 

Host rocks of the Sierrita deposit are diabase and qUilrtz rnonzonite, 

with the diabase constituting the bulk of the orebody. Both rocks ar - dense, 

hard and relatively unaltered. Chalcopyrite is the principal copper mineral 

and pyrite the principal sulfide n,ineral. lviicroscopic exarninations show 

thClt chalcopyrite a c counts for about 95 percent of the copper content of the 

ore, with born.ite, c halcopyrite and covellite present in mino>:' amounts . 

Except f o r near - su:dace sample 5, non - sulfide copper n'1ineraliz ;:.tion is virtu-

ally non - exi stant. Coppe r mine :!"alization is fine - grained with appreciable 

locking with <;uartz occurring above about 50 microns. 
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AMENABILITY TES'!lNG 

Exploratory Te uta 

Exploratory test8 were nlade on the cO~J.!.poDite s"anples irOln each 

of the ten drill holes . These 1000 gram, rougher flotation tests UleT~ made 

primarily to obtain data on the grindi.:i"lg requirernentB for eifecti VI:! mine::-al 

liberation. Three grinding levels were investigated ; a fine 8:ri.nd~ng Z'2.?l.ge of 

approximately 5 percent plus i 00 me 511. , a medium g::-inding rang~ of approxi­

mately 10 perc ent plus 100 mesh and a coarse gr~nding range of approximately 

20 percent plus 100 mesh. Reagents employed were Utah collecto:: (sodium 

di cresyldithiophosphate). Utah frother (75 percent methyl amyl alcohol -

25 pe rc ent c re sylic ac id). cyanid~ and lime. closely approximating reagent 

prac tice with Utah ore. Data from the se exploratory te sts are pre sented in 

Appendix 2 . 

The explo r atory tests show that the samples from the ten diamond 

dr i ll holes have very similar milling characteristics and that recoveries of 

copper and molybdenite were not significantly improved by grinding finer than 

10 percent plus 100 mesh. 

Additional exploratory tests were made with the sample from DDH 

M - 52A, to obtain comparative data on the effectiveness of the Uta~ collector . 

Tests were made with Dow Z - 200 and with Z - 4, sodium ethyl xantLate as 

coll e ctors . In batch rougher flotation tests. ~oth of these collectors p:-oducc.:l. 

slightly highe r recove rie s of coppe r than we re obtained with the Utah collector. 
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Test F-1826 Continued 
SPECTROGRAPHIC ANALYSIS REPORT 

Molybdenite Cleaner Concentr ate 

Al 

As 
B 
Ba 
Be 
Bi 
Ca 
Cb 

Cd 

Ce 

Co 
Cr 
Ga 
Ge 
Hi 
He 
In 
La 

Li 
Mg 
Mn 
Na 

Ni 
Pd 
Pt 
Rb 

Sb 
Si 
Sn 
Sr 
Ta 

Te 
Th 
Ti 

Tl 
U 
V 

W 
Y 
Zr 

1.0 

. 01 
<. 000 1 

.001 
3.6 

. 0002 

. 002 

. 0008 

. 3 

. 0004 

< . 001 

1.2 

.0 6 

. 002 

. 0003 

Semi-·quantitative analysis 

Value s in wei ght pe rcent 

Legend: 

Co.£per Cleaner C on c entrate (Tai! :"1 (1) 

B 
Ba 
Be 
B i 
Cb 
Cd 
Ce 
Co 

Cr 

Fe 
Ga 
Ge 

Hi 
Hg 
In 
La 
Li 

Mg 
Mn 
Na 
Ni 

Pd 
Pt 
Rb 

Re 
Sb 
Sn 
Sr 
Ta 
Te 

Th 
Ti 
Tl 

U 
V 

W 

Y 

Zr 

Not dete cted 
< Le S5 than 

. 016 
<.0 0 01 

. 00 1 

. 004 

. 03 
5 . 0 

.0008 

.2 

. 0007 

.004 

.0 05 

. 0006 

. 15 

. 002 

.01 

Ca Approximately 
Elements determined by chemical analysis not included . 
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QUALITY OF SIERRITA MILLING 'N Ii. T:SR 

Eight .san'1ples of water from :he Sierrita area were submitted by the 

Exploration Department for analysis. Partial analyses of the water samples 

are as follows : 

Total 

C aO MgO Dis sol ved Solids 

Sample N o. pH Grams per L iter G Y··' m ~ De'" J.a~.L ~ ..L Liter Grams per Liter 

H 1 - 1 7.3 0.0 6 0 .. 01 0.32 

H 1-2 7.0 .06 · 01 . 29 

H 1- 3 7.0 . 06 · 01 .23 

H 1- 4 7.4 .06 · 01 .23 

H 1- 5 7. 3 . 06 . 02 . 24: 

H 1- 6 7 . 5 13 . 03 . 42 

H 1- 7 7.5 12 .03 .39 

H 1 - 8 7 .5 .06 . 03 2() . v 

Spectrographic analysis of the dissolved solids r ecovered by evaporation 

from each of the water samples is as follows. Due to insuEicier:.t volume of samplc:s, 

no flotation test s were made ; however, the analys es of the water sam.ples indicate 

that water from the same sources would be sui table for use in milling SierrIta are . 
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Pilot Mill Grinding Teste 

At the suggestion of the Resear c h Center, three samples of Sierl": to::. or e 

totaling nearly 60 tons were shipped to the Research Cente::' for p ilot scale tecta . 

The primary purpose of the planned testing was to obt2.in a comparison between 

conventional ball mill grinding of the ore and autogenous Grinding. If autogenous 

gr~nding were found to be applicable. substant ial lowering of both canitc.l and 

operating costs for a milling operation might be realized. The pilot grinding tests 

were expected to provide direct data on Sierrita ore hardness that could be eAtra ­

polated to Slze conventional crushing and grinding equipment for a full - size plant. 

The three samples were obtained from sample trenches cut into surface 

exposures of the Sierrita orebody . The samples were identified as follows: 

58BSS Quartz Monzonite 

57BSS Diabase 

49BSS Biotite Quartz M o nzonite 

Pliot grinding tests were unsatlsfactory and yie ded no information that 

could be applied to the design. or the economlC est imates of a Sierrita milling 

operation. The samples, being taken near the surface. had undergone signific0.nt 

mineral alteration and fractured very readily along crystal grain boundaries. 

This intergranular weakness renders any grinding data acquir e d on the samples 

unusable as regards estimating gr indability of the total ore in the deposit. 

It W"lS not possible to complde autogenous grindin g tests on Samples 5 8 BSS 
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and 49 BSS. Mill feed brci.;:e extremely rapidly to a rni .us quarter inch size leavi:1g 

no media with which to make further size reductio:n. With bo-.:l;. samples, an ex-

tremely high circulating load of this fine mz.terial ra.pidly developed whi c h rend;.:!r(;~ 

the mill inoperative as a grinding device . With S ample 57BSS, it \vas possible to 

grind the ore autogenously at a relatively higl:. c apacity for the pilot rnill. W::ile 

the data acquL ed on this sample was promising, i.t is' not considered a y:plicable to 

the hard unaltered diabase l' ock ob served inthe metallurgical test sample . 

Sho:;:-t ball ::nill grind ing tests were I71ade on each ~.:;.mple . The data, h O -"::I -

ever, were not used in developing a Sierrita mill £loV/ s heet . 

A separate detailed report on the pilot grinding tests will be mad~ to 

Bear Creek M ining Companyl s Sierrita project. 
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DUMP LEACHING OF' SIERRITA MINE V1 J~STE 

Af; a part of the over - all a-?praisal of the SleTrit:l depbsit. the Resear ch 

C enter was requested to evaluate the possible bacterial leaching of waste material 

that would be produc ed in minlng . Six samples from earlier diamond drilling 

were received at the Research C enter January 28, 1963 for laboratory dump leach· 

mg tests. Th e st.:' samples_ were charged into laboratory p e rcolation leach co lurrms , 

in.oculated with cultures of mine wat.er bacteria ar..d leach ed Ir. s:.miltudE- of d nl~l \ (, 

wdste leaching operation . Active bacterial cultures were very rapidly generated 

:;n 1.he test sampl es, however the rate of dissolution of copper has bven ext_renl<'lv 

slow . A summary of data fronl these teST:S is pres1ented in th e attacht-d tabl<, . 

Th~ laboratory tests have demonst.rated that the Si{'rr:ta orc c.ontair!s 

no cornporents which will inhibit bacterial growth . HowE-vpr, the Slt'r r.ita ~'n-

and the rock i.s relativt:-lv unfracf;\.::n,d dnd nnperrnedblE' tc lcach S(']utiOLo,. l'f:.·sf' 

iact:ors seriously r estrict the r·tte at whic.h I nppt:r ,-:-a.!l b(- t·x':ra(·tt-d frt . lT' !!T,,!i1y 

mined ore . 

The laboratory test results indll.: at(' th:.lt durmg th(· I~ r~t sc-veral ,)t-dr::o uf 

a mir,ing uperarion. little copper cOltld be: rec(Jvf'rt::d by lea,.hing of Wdstt: UUlllp:i. 

Lat.er, as the waste material is dltered by exposure to weath,- r . d leaching ('perdtiOl 

would become possible _ The laboratury test.ing , however, prl.'v·idl"s nl.) intc ril1""'-~icn 

on the time th a t might be requlTed before a leac.hinz opt'ration could be l1nd...-:rt.ak<.:n. 
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M -5 

11,1 - 10 

M -39 

M- ~9 

M - 56 

:t-A - 58 

Simulated V!aotc Dm-z::.p .z...c3chi!."l.3 of Sic:"J:'ita S<:'.:::.1.pleo 
LC0chll~3 Ti:":.1.e ~ .. 7 D~yc 

R.oc!, :~y~)C Cu{~;:-2 

-
151' - 171 Diabaoe 0.32 

19~~-2!4 Di.;,j,baoc 0 .2 -1 

164-182 Dir..b.::.cc O. ., ~ 
L4'~ 

20-~1 QU~Z't5 ::Lonzonite 0,:6 

285 - 300 Dic.b2.!Je 0.21 

105 - 124 Qu::.!'tz I·~onzonite O. 2<: 

-36- -

fu{)TS) 

o. 015 

O. J15 

0 . 020 

o. d5 

O. C ~_ 5 

O. 015 

::;'e!'Cc.Jll ·~ of To"~2:.1 (::.:. 

!"':::[\:::~.-::tcc:. {1 ~ 7 Di.~·'0) 

5.83 

n . 33 

25 . -7,8 

.~ . 39 
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% Corypcr r\rIol ybcleni tc C~C'ld 
- ., 
~.;'#~l.. 'Ie r 

~J...---.-",_ - , 
DDH vi - 52A Ft. Ft. c/o Uni'i:J % Unite O~~i·7' . Un::': , O-:./T Uni~s 

- ... ~~-

16 . 8 to 36 . 3 19 . 5 10 . 69 . 30 . 03207 . 055 . OO5G8 . 0(':3 . 00014 . 066 . 00 70 6 

36 . 3 58. 1 .2 ~ . 8 11.<;5 · 5 1 . 06095 . 033 . G039.t;, . OO~3 . 00016 . 063 . 00753 

58 . 1 79. 4 21. 3 11 . 68 . 28 . 03270 . 0[;6 .0 1004 <.0013 <.0 0e15 . 036 . 0042 0 

79 . ~. 98.4 19 . 0 lO.~2 . 35 · 036~7 . 05 3 . Gv352 <. 0013 <.0 001-1: . 049 . 00511 

98 . 4: 119 . 4 21. 0 11. 51 .33 . 03793 · 167 .0 1922 .0018 . 000lt . 063 . 0072 5 

119 . ~ 1·11.6 22 . 2 12 . 17 . 37 . 0~503 · 11 tZ . 01387 . 0013 . 00016 . 054 . 00657 

141. 6 159 . 6 18 .0 9 . 87 · GoJ . C2?6~ . 071 . 00701 <. OOd <. OOO~3 . 0 45 . OO4-L 

159 . 6 180 . 0 20 . ~ 11. 18 . .O-?<J19 · 1 07 · 0 1196 . 0018 . 00020 . 076 . 00850 · .. ~ .. .: 
180 . 0 199 . 2 19 . 2 10 . 53 . 26 .02738 .025 . 00263 <.0013 < . 00014 . 041 . 0043 2 

C alc. Cornn . . 

16 . 8 199 . 2 182 . 4- 100 . 00 .3 5 · 34941 . 0 80 · 08007 <,00:4 < . 00143 . 055 . 05-198 

Camp . Assay . 36 . 0 85 . 0008 . 052 

DDH M - 35A 

15 . 6 34 .7 19 . 1 10 . 78 . 26 . 02803 . 023 . ()02 <::8 ' . 0013 . 000 1 ~~ . 045 . 0048 5 

34 . 7 54 . 2 19 . 5 11 . 00 . 2 7 . 02970 . 046 · uu506 <.0013 < . 00 014 . 03 6 .0039 () 

5 4 .2 15 .0 20 . 8 11. 74 .20 · C'23{3 . 032 · 00376 <. 0013 <. OOOlS . 029 . 0034U 

75 . 0 95 .7 20 .7 11. 68 .32 . 03788 .02 4 .0 0280 <. Non <. 000 15 . 04 4 . OOSH-

95 . 7 113.2 17. 5 9 . 88 . 32 . 03162 · 190 . 01 8 77 . 0013 . 00013 . 048 . oo·n~.· 

113 . 2 135 . 3 22 . 1 12 . 48 . 24 . 02993 . 030 . 0037 4 < . 0013 <. 00016 . 03l . 00 387 

135 . 3 157 . 4 22 . 1 i2 . 47 . 39 . Os·86 3 .0 4·3 . 00536 . 0015 . 00 019 . 0Sg .00736 

157 . 4 176 . 4 19.0 10 . 72 . 26 . 02787 . 052 . 00557 < . 0013 < . 00014 .03 ~ . 00375 

176 . 4 192 . 8 16 . 4 9 . 26 . 30 . 02778 .033 .00306 . 0016 . 00 0 15 . 050 . 00 46 3 

C alc . CornE ' 

15 . 6 192 . 8 177.2 100 . 00 . 28 . 28442 . 051 . 05060 <.001'1 <.00135 . 042 . 0,11 70 

Camp . Assay . 28 . 056 . 0002 . 0 41 

D DH M - 8A 

11. 0 31. 3 20 . 3 26.85 . 39 · 10-172 . 069 . 01853 < . 0013 < . 00035 . 055 . 01477 

31. 3 53 . 2 21. 9 28 . 97 · 31 . 08981 . li6 . 0 33 61 <. 0013 <. 0003S .036 . Olo ·n 

53.2 72.0 18.8 24 . 8 7 . 32 . 07958 . 048 . 0119 4 Nil . 00000 . 035 . 008 70 

72.0 86 .6 1~ . 6 19 . 31 .30 . 05793 . 047 . 00908 Nil . 00000 . 031 .00599 

Cele . Com2 ' 

11. 0 86 . 6 75 . 6 100 . 00 . 33 · 3 3 204 . 073 . 07316 .0002 . 00073 . 040 . 03989 

C omp o Assay . 06 4- . 0035 . 0~2 

(Continued on next page) 



(~. , . t ""~ ...:!. ... 
... l(;J:'rl. <:'. .t1C3clUg ,t':..ooaY:::J 

~~j CO:1:'e S~rnpleQ f:t'om DTH1 HoleD J....oS F-~09, CO~:t1.:J.'i.':Ca ; 

Cappo::' -' Ft. ~ ti~·::~o 

51~ . 5to534 . 2. 20 .3 ,6.10 .. 3~ 
53~ . 8 555 . 2 20 . 4 16 . 26 . ,:2 

~55 . 2 576 . 6 21.·~ 17 . 05 . 52 
576 . 6 598 . ~ 21.3 17 . 37 . . ~~ 
598 . 4 612 . 9 :W . ,s ~6 . 33 .30 
l;.lB . 9 6~O . O Zl . ! 16.01 . 2.:j 

,C2.k . Co~p. 

• 06L<~9 
. O[;86~ 

. O(6~:' 

. 0620S 

. O-:::C3~ 

r 2o ... "/!'),::-::::,~.~c 
~-..... -....---.-- ~.~..",---.~,.-

('" 

. o·:·~ 

. O~tj 

. 077 

.030 

. o<~v 

c ;:l. .. r;... ~i.! :.-~~ 

. 00(;·78 <.C -,~.3 <.00021 . C.:!) . C3', ,,'/ 

. 01313 .C013 .GCO:,;2 . C':i:S . CYi:"'; 

. C052! . ~0:3 .00023 . 053 . GJ921 

. 00702 . 0313 .oeo:!! . 05·} . OJ~C;·; 

. 00807 ~U . ocooo . 026 . OG~37 

51~ . 5 6~O . O 125 . 5 00 . C0 .30 . J.Q<B! . 051 . OSO');; <. O·l! .00:08 . O·~6 . C~;;~J 

Compo Aosay 

DDH M - 55} .. 

22 . 0 
42 . 4 
61. 1 
82 . { 

101.3 
125 . 0 

42 . 4 20 . 'j 16 . 75 . 25 
61.1 18 . 7 15 .35 . 33 
82 . 4: 21 . 3 17 . .(9 . 44 

101.3 13 . 9 15 . 52 . 21 
125 . 0 23 . 7 19 . 46 . 31' 
143 .8 18 . 8 15 . 43 . 26 

C alc. Comp o 

· C'-BCD 
. 05066 
. 07696 
. 03259 
. 06033 
· 04012: 

. 053 

. 033 
108 

. 058 

. 017 

. 034 

. 060 

. 0027 . 050 

. 00553 <. 'O!3 < . 00022 . 03G 

. 0loSG <. C013 <.00020 . 048 

. 01014 . 001 3 . 00023 .063 

. OO':0~ Nil . 00000 . 035 

. 00662 <. 001 3 . 00025 . 045 

. 00926 Nil . 00000 . 035 

· C ~,3"' 
. 00737 
· OJ. 02 
• OO!:j.:~J 
. 00376 

· OO~ -lO 

22.0 143 . 8 121. 8 100 . 00 . 30 30254 . 051 . 05077 . 0009 .00090 .044 . O~·135 

Comp o Assay . z: 9 . 054 .0002 . 041 

DDH M - IO ./' .. 
816 . 3 1110 .2 293 . 9 • L!-l . 066 .0004 . 046 

DDH M - 22A 
69 . 8 400 . 0 330 . 2 33 . 071 . 0006 . 059 

pDH M-39A 
626 . 0 770 . 0 144. 0 34 . 042 . 0003 . 04: 7 

hoD- ~ T· A .. r. , ±:' ~ !\I,! - ~u ....... ~ 

26 .3 97 . 4 71 . 1 . 23 . 074 . 0002 . 033 

nDH M - 67A . 
646 . 51000 . 0 353.5 . 46 .049 .0006 . 061 



Pc: . ."CC:'1't 
, 

r.-.. , ... C· 2. J 

D. D.H. l~o~t~ ~'f""l6 
.... 0- ..... :( _ l~oct~~c PCI.L'"lcio ~;., Cu % .:..105. 

> \-

M - 39A l~~ . O 7.62 -J7 .3-4 0 "·' . ~'" 

~A - 22A 330 . 2 R7 . 61 176 .33 . 071 

I-/i - 67A 353.5 18.u5 -. 188 . 46 .019 

M - IOA 293.9 15.67 157 . 41 .066 

M - 58A 71. ! 3.79 38 . 23 . 071 

M - SA 125.5 6.69 67 • ~O .053 

M -SSA 121. 8 6 . 50 65 .29 . os'!: 

M -S ZA 182 . 4- 9.73 97 . 36 . 085 

M-35A 177.2 9. ~5 95 .29 .056 

ii - SA 75.6 ~.O3 40 . 3~ . 064 

Calculated 
Mu.ster 
Con"lposite 1875.2 100.00 1000.0 .374- . 061 

ll!laeter C ompos ite Heading Assay : 

Au 2\3 
% Cu{T) % Cu{NS) % MoS l % Fe %5 OZ. I T . O:!. IT. 

0.36 0.030 0 . 061 5 . 75 1. 30 . 0 0·.: 0.051 



TABLE II 

CHRONOLOGY OF FINANCIAL ANALYSES, SIERRITA- LOFTON PEAK OREBODIES 

DATE 

AUTHOR 
( ) Advisor 

ORE RESERVES (tons) 
Sierrita 
Lofton Peak 

ORE GRADE 

Sierrita 
i.cu 
i.MoS2 

Lofton Peak 
%Cu 
i.MoS2 

STRIPPING RATIO 

Pit Slope 
Sierrita 
Lofton Peak 

MINE LIFE (years) 
Capacity TPD 

RECOVERY % 

Cu 
HoS 
Ag-Xu 

METAL VALUE 

¢ Cu/1b 
¢ HoS2/1b 
$ Ag/oz 
$ Precious Heta1s/ton 

CAPITAL INVESTMENT $ 

COSTS elton 

Hining 
Hilling 
Overhead 
Post Hi 11ing 
State Tax (Prop. + Inc. Tax) 

ANNUAL CASH FLOW $ 

TOTAL PROFIT $ (Net after Taxes plus 
depletion) 

PAYOOT (years) 

CASH FLOW ,RATES 

Rate of Return 
Hoskold: at 2% Safe 

at 3% Safe 

CCH1ENTS 
• 

·S.W.D . = Southwest District, B.C.M.C. 
S.U.- Statistical Unit, B.C.M.C. 
W.M.D.= Engineering Dv. ,Kennecott 

1 

July, 1962 

S.W.D. 
s. U " 

(\0.1 • M. D • ) 

110,000,000 
none 

0 . 36 
0.075 

450 

1. 55 : 1 

23 
16,000 

82 
80 
82 

30 
84 

.90. 

.25 

25,160,000 

25 . 
55 
40 
42 
15 

3,400,000 

54,270,000 

7.25 

13.061% 
10.1 io 
10.3 % 

Ore calculated as 
centered on drill 

polygons 
holes 

2 

November, 1962 

S. U. 
('U-r. D. ) 

112,681,380 
none 

0.38 
0 . 079 

450 

2.16: 1 

non-optmd. 

I 23.6 
16,000 

I 
82 I. 
80 
82 I 

I 
30 

I 84 
.90 
.25 I 

27,340,000 

I 
25 1 
55 

I 40 
39 
12 I 

3,599,000 
I 

optmd. 
23.6 
16,000 

82 
80 
82 

30 
84 

.90 

.25 

25 
55 
40 
39 
12 

non-
uniform 

56,460,000 I 55,388,000 

7.72 I 6.52 

I 
12.04% I 13 . 627. 

9.56% 

I 
11. 99%* 

10.17% . 

July, 1962 ore reserve cal-
cu1ation refined by poly-
nomia1 surface computer 
analysis (same basic method 
of computation). 
*Non-uniform series; 
based on Payout + life only 

/ 

3 

July, 1963 

S.U. 

81,000,000 
22,500,000 

.32 

.069 

.25 

.097 

2.2:1 
1:1 

30 
79\ 

1.00 
.08 

26,332,000 

22 
50 
30 
40 
15 

2,960,000 

4,840,000 

8.B9 

9.9% 
7.77% 

.306%Cu 

.075i.MoS2 

450 

} 1.75:1 

23 
15,000 

90 
B8 
90 

31 
84 

1. 00 
.08 

26,332,000 

22 
50 
30 
40 
15 

3,376,000 

54,400,000 

7.BO 

11. 84% 
9.35% 

Ore reserves at Sierrita 
calculated by regression 
analysis (slightly adjusted 
to conform to geologic pro-
jections). 

_. _ _ __ ___ .. _________ ---1-_________ ---' __________ _ _ _ 

4 

August 2, 1963 

.31 

.076 

.25 

.097 

1. 66: 1 
1:1 

30 
79\ 

1. 00 
.08 

S.W.D. 
(S.U.) 

90,700,000 
22,500,000 

450 

} 
25.15 

15,000 

90 
88 
90 

. 299%Cu 

.081i.MoS2 

1.589:1 

31 
84 

1. 00 
.08 

5 

August 7, 1963 

.30 

.075 

.25 

.097 

0.9:1 
1:1 

30 
79~ 

1. 00 
.08 

S.W.D. 
(S.U.) 

60,300,000 
22,500,000 

450 

} 
18.4 

15,000 

90 
88 
90 

.286i.cu 

.OB17.MoS2 

0.927:1 

31 
84 

1. 00 
.08 

26,332,000 26,332,000 26,332,000 

22 22 
50 50 
30 30 
37 37 
15 15 

3,270,000 3,640,000 3,653,000 3,949,000 

67,150,000 78,200,000 43,963,000 49,412,000 

7.53 6.83 7.02 6.48 

12.2% 13.7% 12.43% 13.81% 
9.22% 10.56% 9.16% 10.2570 

10.1% 11. 18% 

Grade down to 3325 level Ore reserves ' calculated 
equal to weighted aver. of from geologic cross sections 
drill hole intercepts; the and mine level maps; grade 
regression analysis tonnage is weighted average of all 
(above 3750 level only) drill holes. Only upper 
adjusted upwards in same part of Sierrita orebody 
ratio as grade change. (to 3750 level) used in 

calculation. Deeper, higher 
grade ore not included. 

5a 

August 7, 1963 

S.W . D. 
(S.U.) 

Same figures as in 
calculation of August 7, 
1963 (Column #5) except 
for capitalization. 

)0 31 
79\ 84 

1.00 1. 00 
.08 .OB 

25,556,000 

3,632,000 3,924.000 

4,351,000 49,730,000 

6.85 6.32 

12.9% 14.2% 
9.5% 10.6'1. 

10.5% 11. 7'7. 

30 
79\ 

1.00 
.OB 

6 

August 13, 1963 

S.W.D. 

17 0 ,000 ,000 
not included 

.34 

.071 

not included 
not included 

450 

1. 9: 1 

37.8 
15,000 

90 
88 
90 

I 
1 

I 
I 

26,332,000 

22 
50 
30 
40 
15 

31 
84 

1.00 
.08 

3,257,000 I 3,650,700 

I 
99,800,000 I 115,200,000 

B.1 I 7.2 

I 
],27- I 13.5% 
10.5% 12% 
10.9% 

1 
12.4 i. 

6a 

170,000,000 
not included 

30 
79\ 

1.00 
,08 

4,420,000 

93,000,000 

7.54 

13% 
10.6% 
10.9% 

.34 

.071 

450 

1. 9: 1 

28.4 
20,000 

90 
88 
90 

31 
84 

1.00 
.08 

33,350,000 

22 
50 
30 
40 
15 

4,940,000 

107,900,000 

6.75 

14.5% 
12.1'7. 
12.5% 

Ore reserves calculated from geologic cross sections 
and mine level maps; grade is weighted average of all 
dri 11 holes. Sierrita ore included down to bottom of 
drill holes. 
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