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CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 
collection. These rights include, but are not limited to: copyright, privacy rights, and 
cultural protection rights. The User hereby assumes all responsibility for obtaining any 
rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 
authors in the manuscript collections, except when the author deeded those rights to the 
Survey or when those authors were employed by the State of Arizona and created 
intellectual products as a function of their official duties. The Survey does maintain 
property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 
information, or opinions that may be contained in the files. The Survey collects, catalogs, 
and archives data on mineral properties regardless of its views of the veracity or 
accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 
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416 W. Congress St., Suite 100 
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520-770-3500 

http://www.azgs.az.gov 
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Asarco 
1150 North 7th Avenue 
P.O. Box 5747 
Tucson, Arizona 85703-0747 

Attention: James D. Sell 
Exploration Manager 
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November 7, 1991 

Asarco Inn, 
1150 North 7th Avenue 
P.O. Box 5747 
Tuoson9 Arizona 
85Y03-O747 

Attention: James D. Sell 
Exploration Manager 

Dear Jim 

Re: Ca stle_.Copper_MolYDeposit, Arizona.~ USA 

I assume you were unable to convince As~rco with optlonlng the property. 
Orcana has decided to proceed with a drilling program early next year, We 
plan to evaluate the property in detail and, as a result, we would appreciate 
receiving the maps and PD drill logs that I left wlth you. I would appreolate 
if you could send them by courier as soon as possible. 

After we complete our study I shall present you with a copy f o r  your update. 
When we proceed with drilling please feel free to visit the slte anytime° 

Thank you for your Interest in the property. 

Yours very truly 
ORCANA RESOURCES LIMITED 

Raymond J. Mongeau 
President 

A ~ A R ( ~ O  I; ..... 
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Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

Apr i l  23, 1991 

Mr. Raymond J. Mongeau 
0rcana Resources, Ltd. 
121 Richmond St. West, Suite 405 
Toronto, Ontario M5H 2K6 
Canada 

Castle Copper-Moly Deposit 
Yavapai County, Arizona 

Dear Ray: 

Thank you for the note, map and cross section of April 18, 1991. 

The best targets are certainly the enriched blanket areas in what may drill 
out as valley edges next to the fault with tilted fault blocks. 

It will need some close drilling to find the trend but should be good going 
along trend. 

I'll continue to work on it from this end and will be out of the office for 
the month of May before I can get back on it. 

Sincerely, 

JDS:mek ames D. Sell 

cc: W.L. Kurtz 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue FAX (602) 792-3934 Phone (602) 792-3010 
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PLEASE DELIVER THE FOLLOWING , I..~ PAGES (INCLUDING THIS COVER 
LETTER) TO: 

i_# 

COMMENTS: 

IF YOU DO NOT RECEIVE AI,L PAGES, PLEASE CALL CBACK AS SOON AS 
POSSIBLE TO- ~[~ 

TELECOPIER NO: (416) 364-2178 

~.., ,-x~jora_tipn 
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Asarco 
1150 North 7th Avenue 
?.O. Box 5747 
TucsOn, A~izona 
85703-0747 

June i8, 1991 
ASARCO I~lcorpov 

fJ t I 8 1991 
SW E x p l O r a u ~ .  

Attention: James D. Sell 
Exploration Manager 

Dear Jim 

Re: Castle Copper Mo!y ~_gPosit, Yavepai_Cgunty, Arizona 

Further to my recent letter and reports with regard to the above property 
we had Mr. John Steers, a consulting geologist from Toronto complete an 
economic evaluation and sensitivity study on the deposit using a software 
package by Gemcan Services Inc. I'm enclosing a letter and an evaluation 
resume by Steers and two tables completed by myself utilizing hls information. 
While we have had to make a number of assumptions as to its location~ 
infrastructure, orebody dimensions and depth, type of mining method and 
smelter location, we have utilized this program to give us a feel for the 
economic viability of the project. I'm certain you have your own ccmputer 
models to work from but, I thought that you may be interested in seeing the 
projected capital and operating costs for this bulk-type underground 
operation. 

This program was developed in Canada so the numbers are all in Canadian 
dollars~ The program is unable to provide for minimal precious metal credits. 
Therefore, we have provided gold and silver eredits in the amount of $1.O0 net 
per ton of ore processed in the return on the sale of the molybdenite 
concentrates (in a higher price for molybdenlte). Further, the program 
assumes the ore to be a mixture of chalcopyrite and chaleocite whereas most of 
the ore is believed to be chalcocite, in thls study we l~ave used a 
conservative concentrate grade of 33% Cu. 

The labour and materials which are based on 1986 Canadian costs have gone 
up since the program was written but a large part of this is offset by the 
fact that costs for labour and materials are much lower in the US than in 
Canada. 
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The data produced by this studywas rather favourable as it resulted in a 
production cost of 64 cents Canadian (55 cents US) per pound of copper 
produced after smelting charges and Au + ~g credits are taken into 
consideration and on the basis of an in-situ reserve grade of 1.27% Cu. Also, 
we have been advised that this predominantly ehalcocite ore will probably be 
amenable to leaching and solvent extraction and electrowinning. 

If you have any questions or wish to obtain th~ details of this program 
please feel free to call. Hoping to hear from you shortly, I remain, 

Yours very truly 
ORCANA RF~OURCES LIMITED 

Raymond J. Monge~u 
President 



TABLE A 

Castle C o p p e r  Molybdenum Property 
Yavapal County, Arizona, USA 

INFEBRED ORE RESERVES AND GRADE 

Ore Reserves in Place: 40,000,000 tonnes 
Grade: - 1.27% Cu (see note I below) 

- 0.05% MoS 2 
- Minor Au ÷ Ag Credits ($1.00 net/tonne of ore) 

Ore Reserves Recoverable~ 29,975,570 tonnes 
Grade: - 1.17% Cu 

- 0.014% M0S 2 
- Minor Au + Ag Credits ($I.00 net/tonne of ore) 

Dilution Factor: 7.1% Recovery Factor: 70% 

Mill Recovery - Cu 93.89% 
- M0S 2 - 28.86% 

Grade of Concentrate: Cu - 33% (see note 3 below) 
MoS 2 - 80% 

NOTES: 

I) The above indicated reserves are based on widely spaced drill 
holes only. We expect results of detail drilling to augment the 
in-situ copper grade to the 1.50% level. Also, based on a room 
and pillar mining method the unrecoverable pillars are most 
likely to be placed in the leaner portion of the orebody. 
Assuming that the average grade of rock !eft as pillars averages 
0.65% then the mineable ores should average 1.48% Cu. If the 
reserve grade proves to be higher than 1.27% Cu and the pillars 
to consist of leaner material there's an excellent possibility of 
the mineable ores in place to average above ].50% Cu. 

2) The copper concentrate grade of 33.0% is conservative as it 
assumes the inclusion of a large amount of chalcopyrite. This 
does not appear to be the case. 



TABLE B 

Castle Copper MolybdenumProperty 
Yavapal County, Arizona, USA 

ECONOMIC EVALUATION AND SENSITIVITY ANALYSES 

a) Ore Reserves in Place~ 40,000,000 tons 
In-Situ Grade: 1,27% Cu~ copper price 1,30 Cdn ($1.13 US) 
Concentrate Grade: 33.0% Cu 

Total Pre-Production Capital Cost $128,776,338 
Annual Revenue at the Mine Site $80,661,667 
Annual Operating Cost $34,148,810 
Annual Net Operating Profit before Taxes $46,512,857 
Mining Rate per Day - 10,000 tonnes (2.6 million tonnes annually) 
Milling Rate per Day - 7,123 tonnes 
Mining Life - 12 years 
Pre-produotion - 4 years 
Payback - 3.6 years 

Total Operating and Smelting Costs 
per Pound of Copper Produoedz COnS - 0.64 

US$ - 0.55 

SENSITIVITY ANALYSES 

b) 

o) 

In-Situ Grade: 

1.3o i. 13 

In-Situ Grade: 1.50% Cu 

1.27% Cu (see above) 

IRR %1 NPV 12% 

13.28 $15.57 million 

Copper P__~ice 
US$ IRR %1 NPV 12% 

1.30 I. 13 20.97 $63.85 million 

I!nternal Rate of Return or Discounted Cash Flow Rate of Return before Taxes 
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H~MO 

Date~ June 10, 1991 

To: Mr. R.J. Mongeau/Hz. J.A, Tait 

l, zom: O.E. Steers 

B~b}~o~: Castle Cu-Ho Project, Arizona 

AB regues~e~ I have attemp%.e~ SOme sensit ivity analyses for the "base case 
geoloqlca~ model" constructed ~ept, 26~ 1990, At ~hat time current copper 
prices and exchange rates w~re used and it was a~sumed that certain precious 
metals ored|ts would be available. Since we did not have a good handle on the 
precious m~tal g~ades we added a very nominal dollar value to the then current 
Hos~ price to provide £oz 5ume precious metals credits. The base case should 
be considered as a type ~ es t imate  accurate to plus or minus 25-30% as we h~ve 
insufflclen£ infozmatlon on the total tonnage likely to be available, the 
ultimate average 9fade, and the metallurg|~al oha~acteristlcs o~ the potential 
"ore" to do a more refined evaluation. However the pUrppse o~ this exercise is 
to ~ndlcate ~h~t the~e are good geological and economic reamons to pursue 
addltlon~l exploration to obtain the data needed, 

?he program use~ to prepare the~e estlmates is called Mine-Forecast, marketed 
by Gemcom Servlces ~nc.~ deal.gnu@ ~n~ developed by Dr. J.B. Gammon who ~s now 
a very sentoz off~cJa~ ~t}~ th~ Ontario Min~zt=y of Natural ~esources. The 
formulas QSed to derive such things as capl£al an~ operating costs, mine ~n~ 
plant slzlng et~. are developed from curves and published by T, O'Haza, a very 
well known evaluatoz and ~onsultant who spent much o£ his car~er with Hudson 
Bay Mining ,nd ~molting. Th~ program assumes that the mlnera~at~on being 
treated is chalcopyrite whe~:eas in actuality most of the mlnezallzatlon is 
chalcoclte which wou~d p~o~ce a 8~pe~io: g~ade concentrate, decrease shipping 
an~ sme~tlng costs and yleld a h~ghe~ n~tba~k to the potential m~ne. ~t has 
been Ind|cat~d that a chalcoc~te concentrate might be amenable to treatment on 
Bite in a low cost solvent extraction electro-wlnning plant. Although the 
construction of such e plant would add marginally to the capital costs the 
production of a premler grade copper on site would yield an imp~ovzd netback 
through a premium copper p=~(:e an~ the e]Imlnst~on of smelter and concentrate 
transportation charges, (Addltlonal metallurgical testwork is regulz~d to 
confirm or ~eny this indication, and for this cor~ is needed.) 

The prlnclpal sensltlvltles on the potential economics of the prospect are, in 
no pa~tJcola~ or~/, copper pzlce, average grade of the deposit, dlsco~nt rate 
used, and because O~ the ~ong lead times and the e~£ects o~ d~scounting 
capital costs and when they are ~ncorred, ?he program assumes total caplt~l 
costs Incurred evenly over a 4 year preproductlon period however %hey are 
l l ke ly  to be heavler in years 3 & 4 than ~n years ~ ~ 2. 

An examlnatlon o£ the ba~e case Indlcates that at any discount ~ate equal to 
or g~e~tez th~n 6% mlnB llfe (12 yoarB) is su~llclent to pzovl~e positive net 
present value/ ~bere£oze there is l l t t le reason to pursue ezploratlon ~o~ more 
tonnage elnce the known B}nezall~ed volume wi l l  contain sufflcJent tonnage (or 
the postolated ]2 year mlJ~e llfe, ktmual mining and processing COSTS are 
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estimated at $34,148,810 whloh when divided by the recovered Copper per year 
(28,951 tonnes x 2204.6 Ibs) yields ~ minesite esst of 5~.48 cents Canadian 
pe~ pound recoVe~e~ at the smeite= (transportation and smelting charges WO8]~ 
a~d to th!s UQS%¢ however even this number i~ coz~se~vatlve since no cxedlt is 
glven for moly and P.M. credits,) Using preclsely the same parameters as In 
the base ~ase and changing the average grade %0 !.5% (which cerfalnly seems 
reasonable when the geological data is examined has the effect of ~e~uclng the 
mining and processing costs to about 44 cents Canadlan a pound of recovered 
coppeZ. The above illust~ates why it is so important to pBr£orm additional 
dri111ng to establish the avezage grade and the metallurgical oharacteristics 
Of the mineralization. 

J, 
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~[C110H ! ~ ~HTRO~UOIXDH 
This worksheet was prepared by: J, E, HIEERS 
The property h~ing evaluated t~ knoun a$~ Ca~tte C~-HO 
O~e that this vorkeheet uaa prepa~ed$ ]I-JUN-1991 
He{als pre;ent a~d prices £hosen(Cfln,t]) 

Copper(Cdn$! 
$1.30 

~oly(Cdn~/Ib 
$~.05 

Tonnage e~tl=ate; 40~000,000 lo~e~ 

6fade e;kieatet 
~old gte~, 

~iiver 9/~t, 
Copper 1,2~ 

Lead 
Zinc 
~oly 0,05 ~o~2 

~ECT]OH 1I - ~1~]~6 PkR~HETERS~ 
Average ~toping uidth of the ore ;one 
General dip of the ore zone 
~e~J~U~ depth below surfac~ 
RelatLvely coepetent rO~k~ 
ROOfi AND PILL6k UHOER6ROUHO HIHINfi CASE: 
Calculated dilution factor: 
Assumed recovery factor: 

30,00 eotre~ 
00Qgreet 

gO0 eetres 

P,t2 
TO 

Recoverable ore rllervel~ 
~ith a grad~ ot: 

Cktculated annual eine capaci~; 

25f~7~70 lonne~ 
A~ A 9 g~t 

0,00 O.OO 
Cu~ Pb~ 

1,]9 0,00 
Zn~ ~o$2X 

0,00 0.04 
~600,000 Tonne~lyear 

Hence Dine l ifetiee is~ 12,0 Years 
~ t l l t t l l i l t } t l ~ t t t i e l H I t t l t l E E t | } } t t i ~ t | F t t t t l i H t t | t t A l i t i t l l i l l l i l l l |  

- HILLlff8 PARkNE1[~5 Coppey[+l-A~ & Ag)- eolybdent~e oral ~ECIION I I I  
COPPER CONCENTRATE: 
Calcu[ated t i l l  recovery: 93,Bg X for Cu, 
Calculated l i l i  recoveryl 100,00 ~ lot Ag, . 
C~hu]ated ~it! recovery~ 100,00 X for Au, 
As~uud 9raee ot Ou in the concentr4e: 2B.SO ZCu 
Calculated grade of A~ in |h~ ¢oh~enlvatQ 0.00 ~m~ltn.A 9 
~llCU1~ted grade of AU in the concentrate 0,00 g~Ito.ku 
Recoverable eeiels per ye=r - 2Bjg~I lonne~ ~f Cu 
Recoverlb|e eetal~ per year - 0 G~a~ 0( Ag 
E~coverable ee|al~ per year ~ 00r~=~ of Au 

"E 
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Tonnes of concentrate pro~uce($ per year - 101~6t6 Tonne~ 

~ET ~[LTER UALU~ $647,64 ITonn~ 
CONCEHIRATE IR~PORTAIIO~ CD~TS= 
Emil freight distance: 120 k,~, 
ROa~ freight dl~tan~e~ 60,00 k=~, 
0cea~ lransp~rt (Choice t)= 5 
Number o! trin=fer potnism 1 

Transportation cost ~ ~33,79 
ANHUAL ~EYEHUE kl THE riffle Sift: I~2)377)464 

HOLYSPENIIE COHCEHTRAIE 
Calculated Hill Recovlry~ ~,gG 
~ssu~ed ~raU# of ~o82 in concenlrate= ~0 
~e¢ove~ablt ~tl)m per yemr - 107 

Tonnez of concentrcte ~roduced per year - ~3 
HET ~H[LTE~ VALU~ tI0~570,26 
COH~ENT~AI~ T~ANBPORTATIO~ COSTS: 
Rail freight distance: 120 k~s, 
Road freight distance) 60,00 k~;, 
Ocean Transport (CHoice ¢)( B 
Number of transfer point~( l 
Transporter|on co~t : t33,79 

AHHU~L R6V[NUE ~l THE HINE SITE: $~07~247 

ITonne cent. 

for flo~2 

ins of Ho~) 
tonnes 
ITonne 

tTonne co~c. 

TOTAL ANNUAL REW~Ut kT THE M)NE ~iIE: ~6~45)~)I0 

SECIIOR ]V ~ ESTIH6T|ON OF OPERAIlNG COSTS 
Oaily jtned tonnape (5d/vk)* 10000 
Oaily eille~ tonnage (Td/wk) - 7123 
Hine operating costs: 
LabDur Cos t  ~ (Rooe and P i l l a r )  $2,0[ 
~upp)te~ Cost - (Room and Pillar) I3,61 
H i l l  Opera(i~ COStal 
Labour Co~t $Io70 
~uppliet Cost $2,32 
EHPLOYE[G R~UIRE)=- 
Werltin9 Porseneli -(Hlne): 
ROOe and Pillar Hining: 

Developeent 21 
9toplnO 67 
Htne Service Ii 
Mainten~nce , l~ 
Mine ~tat( 24 
10TAt 149 

O~tt~t|nD Personell - (Mill) 
complex ~ulphtde mill~ 69 

Admini~trattoh and G~i, fiervice~z 
Electrical 8ervtce~ t 

Tn~/day(OTe) 
Tns/day 

/Tonn~ 
tTonne 

/lonnP 
/Ionoe 

,/ 
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PI|oi 9err. t Ro&O{ 
loun~ile 
8nl, Adml~, 

TOTAL EHPLOYEE8 REOUIREO~ 
A~Iio ~ 6nl ~ervices -Operlilo9 Cosisldy, 

Electrical ~ervl~e~ 
.Surface Plant Services 

9 
9 
15 

25~ 

t 4 1 6  ;33~ 0491~ 

${,0~4 
$~GI 

FRNHAN' S ~:OPVCt'tT R P,O~ 

Oamp Eeployee{ Rages 1783 
Fringe ~n~lit~ $%48 
~Upplie~ $1~079 
Camp Operating Co~% $3,52} 
8nl Admln Expenme~ $1,5fi5 
Electric PoveP $14~74~ 

~01AL $24~ 
A~ein & Gn|~erv Co~t 13,4~ 

TOTAL ANNUAL OPE%ATIN8 C09T~: ${4,148,810 
/Tonne(Ore) 

{ililtiltllllililiii}iilili}{}i}i|iitilliililillllll{liiliittiiilil}llii 

~ECTION V - PKOC[~ PLANT,CAPITAL CO~T EBTI~ATKON{ 
PianO-Site Ciearln~ and Ha~ Excavak~on 
Eel~tively fiat ~l~e, $ItOGS~?04 

Concrete Foun~l~ion~ a~ Oe~ailed extavation~ 
Concrete mil+i on c~mpeC~ grave[/sznd~ 

Cru~htn 9 Plen~,Coar;e Ore Sk~rage 
a~ Conveyor~: 
Concentrator 8u[ldlng 

~lld climate: 
8rio~{n~ ~ction a~d ~{ne Ore ~to~a~e 

Hediu~ ore~ ~70~ "ZOOt)I 
Flot~tion mnd/or Proce;;ing Section 
flotmtion-co~plex b~se m~¢a! ore~ 

Thi;~mning and tittering Section 
Complex ba~e metal o r l l  

Concentrate Storage ~nd Leading 
CAPITAL CO~ OP PRO~[~ PLANTI 

15,784,40~ 

{7,230,~08 

M1820,~8 

$II,628,3~7 

li,84~)i3G 

$1,GOG, 7~9 
11+324,710 

~G,9811198 
t t t i t t | t l t t # | l l t l l i l # | l l l i l l t t l i i t t f t i i i i l i l l l t t i t + t t t t t { t | t i t | t l i } | | ~ t t  

SECTION V! - B]NK, ~AP]TAL OO~T ~BT]HATION. 
UNOERSROUND titHE ~AS£ 
li,bered ~h~tt 
~rea| 
Co~t of ~h~f% linking 
Hoisting Plant sizing and Co~t| 
Orum diameter 
Hoisting Speed 

j.;" 

4.~ teLfe~ 
973,6 ~/d~ 



Hotor Horsepower 
Area of Hoi~t~ooe 
Headfra=e Height 
Weigh~ of ~tr~tura] steeI .. 
Cost of e~ecHng Hea~fr~e complex 
~o~t of ~hltaIiinp hoist 
Cost of Hoi~troo~ 
Cost of Hoist Equipment 
Preproduction Hine Oeve~@a~n~costs~ 
Prifts, vaepelraise~(=~ drifting equiv,) 
Cost of Htne Development 
Coeprel~r capacity 
Compressor In;tallation ¢o$~ 

t 41& 33~ B498 

P-4 
7~B43.8 HP 
]~22~,2 ~,~ 

~O,t eetre~ 
2~242~9~7 k9. 
19,04~I[0 

192~,90~ 
$3e42~90 
$5~751,~34 

t4~E35 J~tre5 
$t2,~91,~20 

t4,Bt5 CFH 
$26t~554 

FRHHAH' SCOPYCHTR P.06  

Compressor purchase pri¢= 

Equip~en~ CoSt ~ installation 

Cost of Maintenance F~tH|t|es 

CAPIIAL cO~T 0£ UNOER~ROUR~ ~IHE 

$1e444~769 

$14:509,722 

$216~Sr2BB 

t t H t t t l | t i l i t H ? t t l t ~ t i t i t t t } ~ t t t t t i t l l t l t t l i t i ~ t k t t | t | i i t t t t | t | } t t t [ ( t  

BE~TIOH VII-PLANT UTILITIES AND GERERAL $~RVICE$,CAHIAL COST E511BATION 
Existing utility ;ervi~e= 
Pezk 
~ubstation 
Loc ~ist, 
CO~t of po~er line exten~iO~l 
l~ilin9~ Storao~ 
Water Bupply 
Re~|~t= ~atez requtre~ 
Colt of reclaie wtez pu~p~ 
CO~t Ot Genera[ Plant ~erv~¢e~ 
Xes of ~oad to be ¢onft~e¢~ed 
~o~ of a~e~s road (on~ttuction 
TovndtelA~¢onod~|on {o~ts 

UTILITIE~ ANO GENERAL ~ERV!CE~ CAPITAL CD~T 

26tt64 KW 
$2wlG3t94& 

$J07,934 
H,285,424 

1,25! GP~ 
$3B~t475 

i1~2=~,97~ 
IO 

llw2~p2~O 

$Jl,976,755 
t t t t t t t t l | l l | | t t i t t l t t t ,  t t t t t t t t l l | | l } | | | | l t t l l l i l t i l l t i t | l l l i | I t i l t i t t l }  

SE~T|~R -V l l !  PROJE~I OV(RH~AD CD~TS 
Feasibility studies,de~|gn eng~n.rin9 

and te~hntca]~plan~leO $5rG03,2~2 
Project ~upervi;[on~contrJ~ man~ge~ehtweXpedlti,g 

=rid genera] construc~len facilitlesplncludlng 
caep coifs! $@,B05,220 

Aditni~tratlon, accounti~gelegaI and 
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pre.production eeploymenL of key 
pper=~tn~ ~t~lrl H,402~&10 

TOTAL PROIECI OVERHEAT) CO~I~ BI~,711,092 
t | t l t | ~ t ] t t t ~ ( l ~ t | l i l i l l l i l t l l t f l l l l  t t ( t t l  I I l { t | [ ] ) l ~ t t t t i i t | i t l t l ] l l l  ! 
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$~CIIOR IX - ~USIAINING CAPIIAL COSTS 
Kill ~9~taining ~apitaI {olI Ii~7~B26 /Year 
Bt~e Susteinin~ CapiLal Cost $5|618~53B /Year 

TOTAL SUSTAINIH~ CAPITAL CO51 ]5,BO~,3&5 
H [ H l H I H | t | t ~ i J t t | l l ~ | t t t t t t l i t t H l t t ~ t t | t i ~ i ) f f H t t [ | l t t t H ] [ ~ t ~ t l t  

IQ I~ #" & ,f, ~" ~ I J . D |  ~ f  

C:A~H FLOH DISTRIBUTION ~UHIIARY 

P H ~ H ( ~ I  ' ~ ' ~ U W Y L .  H I K 

YEAR I . . . .  > I 2 3 4 
ARR,REV---> O,O0 O,OO o,0o O.OO 
DP,{OBI$--> O,OO O,OO O, OO 0,00 
CAPIIAL---> 32,19 32,19 ~,19 32,19 
5UST,CAP--> O, OO 0.00 0,00 O, O0 
~ORK,CAP--) O,OO O,OO Q, O0 0.00 
C~BH FLO~-> (32.19) (~2,19) (~2,19) (32,19) 
RPU@B%--> $42,S4 etll ion 
~PVIIOX-> ~23,13 HjlIton 
RPVtI2X-) $7.92 Billion 
HPV~I4%-> ($3,~5)Milllon 
~PV~t~X-) ($13.23)Mt1Ii0~ 
NPV~IBX ($20.49) 
OCFROR--~ l~,2B X(IRR) 

5 6 7 B 9 tO 
66.45 ~£ .45  ~5,45  6B.4~ 6 5 , 4 ~  ~5.45 
34,l~ 31 ,~5  34 ,15  34 .15  34 ,15  34,15 
0,00 o.00 

0,00 0.00 0,00 O,OO 0,00 O,OO 
2~,~0 ~,50 26 ,50  2~ .50  2~ ,50  2~,50 

:II 
BB.~5 
~4,15 

5,B1 

12 
66,45 
34.]5 

0,00 
2B,~O 

13 

5,BE 
0,00 

2B,DQ 

14 ]5 J6 I7 i8 19 20 TOTAL 

34,15 34,15 ~4,15 0.00 0,00 0,00 0.00 40~.79 

I~B,TB 
5,~I ~o~1 5.81 0.00 O, O0 0,00 0.00 ~9,6B 
0,00 O,OO 8,~4 O, UO 0,00 O,O0 0,00 B.~4 

26,50 26,50 35,04 O.OO 0,00 0.00 O,OO 197,74 

I 
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~[CIIO~( X - ~UH~ARY 
t F l l l l t l l i { l l t t l # i l i i l l l t l [ ~ l ~ l t l t i ~ l l i i ~ l t l t i i l i ~ l i t i l l t l l l l l l i f l t ~ t ¥ 1 t  

P NNHNt.I " ~L:UPYC.HI R P .ee  

Property N a ~ l , , , , , ,  . . . . . . . .  , , , , , , , ,  

~re Type . . . . . . . . . .  , , , , ,  . . . . . . . . .  , , , ,  

~inlng ~ethod ~.d,,,,,,, ......... ,, 

Recoverable OTe Reeerve~,,, . . . . . . . . .  

Mining Rate (~t ~re) per d~y . . . . . . . .  

HlJllnp Rat~ per day ................ 

t ln~ L | ( ~ t i u  . . . . . . . . . . . . . . . . .  , ,  . . . .  

~nnual Revenue ~t th~ Hine~Ite,..,,,,, . . . . . .  

~nnu~I O;eratin) ~ o ~  . . . . . . . . . . . . . . . . . . . . . .  

Capital Co~t ~f H i l l , , ,  . . . . . . . . . . . . . . . . .  , , , ,  

Capl~e} Cost of Mine ..... , , ,  ................ 

C~pliel COml Of Uttlitie~ a~d lervice~ . . . . . .  

Project Overhea~ ~os~, , ,  . . . . . . . . . . . . . . . . . . .  

~orki~; Capital Require~ (~ cos operatinp),, 

YOtai,Pre~Pro4uclio~ Capital ~o;~ ............ 

CoppEr - Mo}ybdenite or~ 

~o~ ~nd Pi}lar 

lOgO00 Tonnes 

7~12~ ]onnes 

12.0 Year~ 

$b6~453~710 

i~4tl4B~10 

~61991,19B 

$~IflO)f292 

$IIj976~7~6 

$1B,711p092 

$B,537,203 

$128)776~330 

@ 

Prepro~uctlon (yr~) . . . . . . . . . . . .  . . . . . . . . . . . . . . .  4 
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t A  
W r y ,  

SFCTI~H K - ~U~ARY 

Ore I~pe,,, . . . . . . . . . . .  , , , , , , , , . ,  . . . .  

fl inin 9 Hetho~ usrd, . . ,  . . . . . . . . . . . . . .  

Re¢ov~r~bl~ ~re Re~ervE~ . . . . . . . . . . . .  

~Ining R~te (of ore) per day ........ 

M~llin~ Rate per d~y . . . . . . . . . . . . . . . .  

~ne Lifetime . . . . . . . . . . . . . . . . . . . . . . .  

An.u~l ReveDu~ at ~h~ Min~i~t ,  . . . . . . . . . . . . .  

Annual Op~raEin~ Co~t~ . . . . . . . . . . . . . . . . . . . . . .  

C~pi~l Cos~ ~f ~ill . . . . . . . . . . . . . . . . . . . . . . . .  

Capital Co~t of Mine . . . . . . . . . . . . . . . . . . . . . . . .  

Capital Co~[ ~f Ui|litJe~ and S~rvices . . . . . .  

Project 0yerht=~ C~st~ . . . . . . . . . . . . . . . . . . . . . .  

Worklng Capital Requited (3 ~o~ operating),, 

C~stle Cu~o 

Copper - M~ly~deu~e ore 

~0¢~ an~ Pil lar 

29~975,570 Ton~e~ 

7=123 3onnes 

t80,56],667 

$34=14B;BIO 

$~6,gBl~lgB 

$61~102,~97 

$II,97C,75~ 

$B~537,203 

To,at Pre-Produ¢tio. C~pit=l to~L . . . . . . . . . . . . .  $1~%776,338 

Preproduction ( ~ r ~ ) , , , , , , , , , , , , , , , , , , , , , , . , , , ,  4 

Payb~¢~ (y~ari) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.16 
¢opper¢CdnS/LW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H.30 

~oppet(tU$/Lb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1,12 
ln-~i tu Cu. g~#~ 1,~0 
Concentr=te Qrzde 33~ ;U. 

% 

/ 
x. d 
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I. 

4r 

CASH FLO~ OISTRIBUTION 8UHHARY 
Castle Cu-Mo 

YEAR ! .... > I 2 
ANN,REV---) 0,00 0,00 
OP, COSTS-~> 0,00 0.00 

CAPITAL---) 32o19 )2,1g 
SUSY.CAP--> 0.00 0,00 
NORK.CAP--) 0,00 0.00 
CASH ~LO~-) (32.191 (32.19) 
NPV~St--) $121,34 Mllllon 
NPV(IO%-> $19.2~ Billion 
NPV@I2t-) ~63,85 ~ill|on 
NPV@14X-) $43.67 Mlllion 
NPV~161-) $~7,55 Million 
NPV@IS~-> $14°64 
OCFROR--) 20.97 X(IRR) 
Copper(Cdn~/LB) 

$1.H 0 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3 4 ~ 6 7 8 9 10 11 12 

0,00 0,00 80,G~ 80,6G 80,6G 80,G6 80,6G 80.66 80.66 80,66 
0,00 0,00 34.15 34.12 34.15 34.15 34.15 34,15 34.15 34,15 

32.19 32,19 0.00 0.00 
0.00 0,00 5,BI D.81 5,81 5,81 5.BI 5.81 5.81 5.81 
0.00 0,00 0,00 0.00 0°00 0.00 0,00 0.00 0.00 0,00 

(32.191 {32,19) 40.71 40.7! 40.71 40,71 40.71 40.71 40,71 40.71 

14 15 15 17 18 19 
80,55 80.66 80.66 0.00 0.00 0.00 
34,15 34,15 34,15 0.00 0.00 0,00 

~.81 5.81 5.81 0.00 0.00 0.00 
0,00 0.00 8,54 O.QO 0,00 0.00 

40.71 40.71 41.24 0.00 0.00 0.00 

20 TOTAL 
0,00 ~67.94 
O,O0 40%79 

128.78 
0,00 G9,68 
0,00 B.54 
0.00 368,24 
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June 18, 1991 

Asarco 
1150 North 7th Avenue 
P.O. Box 5747 
Tucson, Arizona 
85703-0747 

ASARCO lncorpor~J 

rJUN 1 8 1991 
Attention: James D. Sell 

Exploration Manager 

Dear Jim 

Re: Castle Copper Mo!y Deposit, Yava ai County, Arizona 

Fnrther to my recent letter and reports with regard to the above property 
we had Mr. John Steers, a consulting geologist from Toronto complete an 
economic evaluation and sensitivity study on the deposit using a so£tware 
package by Gemcan Services Inc. I'm enclosing a letter and an ewluation 
resume by Steers and two tables completed by myself utilizing his information. 
While we have had to r~ke a number of assumptlons as to its location, 
infrastructure, orebody dimensions and depth, type of mining method and 
smelter location, we have utilized this program to give us a feel for the 
economic viability of the project. I'm certain you have your own computer 
models to work from but, I thought that you may be interested in seeing the 
projected capital and operating costs for this bulk-type underground 
operation. 

This program was developed in Canada so the numbers are all in Canadian 
dollars. The program is unable to provide for minimal precious metal credits. 
Therefore, we have provided gold and silver credits in the amount of $1.00 net 
per ton of ore processed in the retu~ on the sale of the ~olybdenite 
concentrates (in a higher price for molybdenlte). Further, the program 
assumes the ore to be a mixture of chaleopyrite and chalcocite whereas most of 
the ore is believed to be chalcoclte. In this study we have used a 
conservative concentrate grade of 33% Cu. 

The labour and materials which are based on 1986 Canadian costs have gone 
up since the program was written but a large part of thls is offset by the 
fact that costs for labour and materials are much lower in the US than in 
Canada. 
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The data produced by this study was rather f~vourable as it resulted in a 
production cost of 64 cects C~uadian (55 cents US) per pound of copper 
produced after smelting charges and Au + Ag credits are taken into 
consideration and on the basis of an in-sltu reserve grade of 1.27% Cu. Also, 
we have been advised that this predominantly chaloocite ore will peobably be 
amenable to leaching and solvent extraction and electrowinning. 

If yOU have any questions or wish to obtain the details of this program 
pleBse feel free to call. Hoping to hear from you shortly, I remain, 

Yours very truly 
ORCANAP~_~SDURCESLIMITED 

Raymond J. Mongeau 
President 



TABLE A 

Castle Copper Molybdenum Property 
Yavapal County, Arizona, USA 

INFERRED ORE RESERVES AND GRADE 

Ore Reserves in Place: 40,000,000 tonnes 
Grade: - Io27% Cu (see note I below) 

- 0.05% M0S 2 
- Minor Au + AS Credits ($1.00 net/tonne of ore) 

Ore Reserves Recoverable: 29,975,570 tonnes 
Grade: - 1.17% Cu 

- 0.014% M0S 2 
- Minor Au + Ag Credits ($1.00 net/tonne of ore) 

Dilution Factor: 7.1% Recovery Factor: 70% 

Mill Recovery - Cu 93.89% 
- MOS 2 - 28.86% 

Grade of Concentrate: Cu - 33% (see note 3 below) 

M0S2 - 

NOTES: 

I) The above indicated reserves are based on widely spaced drill 
boles only. We expect results of detail drilling to augment the 
in-situ copper grade to the 1.50% level. Also, based on a room 
and pillar mining method the unrecoverable pillars are most 
likely to be placed in the leaner portion of the orebody. 
Assuming that the average grade of rook left as pillars averages 
0.65% then the mlneable ores should average 1.48% Cu. If the 
reserve grade proves to be higher than 1.27% Cu and the pillars 
to consist of leaner material there's an excellent possibility of 
the mineable ores in place to average above 1.50% Cu. 

2) The copper concentrate grade of 33.0% is conservative ss it 
assumes the inclusion of a large amount of ohaloopyrlte. This 
does not appear to be the case. 



TABLE B 

C~stle Copper Molybdenum Property 
Yavapei County, Arizona, USA 

ECONOMIC EVALUATION AND SENSITIVITY ANALYSES 

a) Ore Reserves in Place~ 40,000,000 tonm 
In-Sltu Gradez 1.27% Cu; copper price 1.30 Cdn ($1.13 US) 
Concentrate Grade~ 33.0% Cu 

Total Pre-Produetion Capital Cost $128,776,338 
Annual Revenue at the Mine Site $80,661,667 
Annual Operating Cost $34,148,810 
Annual Net Operating Profit before Taxes $46,512,857 
Mining Rate per Day - 10,000 tonnes (2.6 million tonnes annually) 
Milling Rate per Day - 7,123 tonnes 
Mining Life - 12 years 
Pre-production - 4 years 
PByback - 3.6 years 

Total Operating and Smelting Costs 
per Pound of Copper Produced: Cdn$ - 0.64 

US$ - 0.55 

SENSITIVITY ANALYSES 

b) In-Situ Grade: 

CoRloer Price 

1.30 I. 13 

c) In-Situ Grade: 1.50% Cu 

1.27% Cu (see above) 

13.28 $15.57 million 

~_ Co_~er PrlCeus~ ~RR %1 NPV 12% 

1.30 1.13 20.97 $63.85 million 

I rnternal Rate of Return or Discounted Cash Flow Rate of Return before Taxes 
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M~HO 

Date: June i0, 1991 

Mr. R.J. Mongeau/Hr, 0,k, ?alt 

Fzomz 0,~, Steers 

Subject: Castle Ou-Ho ~O~ect, Arizona 

As requested I have attempl, ed some sens~tivlty analyses for the "base case 
g~ological model" const~ucte~ Sept. 2G, 1990, At that tlme current copper 
prices an0 ex@hange rates were use~ and ~t was assumed that certain precious 
metals credits would be available. Slnc~ we did not have a good ha,dle on the 
precious meta~ gxadas we added a very nominal ~ollar value to the then current 
HoB= price to pxovlde £or some precious metals eredlts. ?he base case should 
be considered as a type I estimate accurate to p~us or minus 25-30% as we have 
insufficient In~ozmatlon on the total tonnage likely to be available, the 
ultimate average gzade~ and the metallurgical chazacterlstics of the potentlal 
'~ore" to do a more refined evaluation. However the purpose of this exezclSe is 
to indicate that the~e are good geological and economle reasons to p~rsue 
addltiona~ exploration to obt;aln the data needed. 

?he program used to p~epare these estimates is called Hine-Porecast r mar~%ed 
by ~emeom 8ezvlces Inc., desl.gned and developBd by Dr. J.B. Gammon who is now 
a very sen[o~ offlclal with the Ontarlo Hr,|airy o~ Natural R~sources. The 
formulas used to derive such things as capital an~ operating costs, mine ~nd 
plant ~|zlng et~. aze developed from curves and publ~shed by ?. O'Haza, a very 
we~l known evaluator and consultant who spent much o£ his caree~ with Hudson 
Bay Mining and ~molting. 9ho program assumes that the mlnera~Izat~on being 
treabed is chalcopyrite whereas |n actual~ty most of the mineralization is 
chaIcoctt~ wh|ch wou~d produce a supe~io~ ~xade concentrate, decrease shipping 
and smelting costs and yield a higher netback to  the potentXal mine. I t  has 
been indicated that a chalco(:ite concentrate might ba amenable to treatment on 
site in a low cost solvent extractlon electro-wlnDing planL. Although the 
construction of such a plant wou~d add ma~glnal~y to the capltml costs the 
p~oduction o£ a premier grade copper on site would yield an impzoved netback 
th¢ough a premium copper p=i¢:e and %he e]Imlnstlon Of smelter and concentrate 
transportation charges. (Addltional meta~urglcal t~stwork is required to 
conflzm or deny this Indlcat~on, and for this core I~ needed.) 

The p~In¢Ip~l ~enslttvltles on the potential economics of the p~oapect are~ In 
no pa~tlcular ozd~zt copper prIce, average grade of the deposit, discount rate 
used, and because o~ the ~ong lead tlmes and the e~feots o~ discounting 
capital costs and when they are Incurred, ?he program assumes total capital 
costs incurred evenly oyez a 4 yeal p~ep~oductlon p~riod however %l~ey a~e 
~Ikely to b~ heaviel in yea~s 3 & 4 than in years i a 2. 

An examination o£ the bale case indicates that at any discount Kate equal to 
or gzBata~ than G% mine llfe (12 yOars) is sufflc~nt to p~ovi~e pOSitive net 
present value; therefore there is little reason to pursue exploratlon for more 
tonnage since the known mineralized volume will contain su(flalent tonnage £o~ 
the postulated 12 year mine Ills, Annual mining and pzooesslng costs az~ 
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estimated at $34,148,810 which when divided by the recovered copper per year 
(28,961 tonnes X 2204.6 ~bs) y|elds a minesite cost of 53,48 cents Canadian 
per pound recovered at the smelter (t;ansportatlon and smeltlng charges would 
add to this cost, however even this number i~ conservmtlve slsce no credit Is 
given for moly and P,M. credits,) Using precisely the same parameters as in 
the base vase an~ changing fhe averag~ grade to 1.5% (which cez%alnly seems 
reasonable when the geological data is examlned has the effect o~ reducing the 
mining and processing costs to about 44 cents Canadian a pound of recovered 
copper. The above Lllust[a~ee why It is SO important tO perform additional 
drilllng to establish the average grade and the metal lurgloal charactGr~stics 
Of the m1~eralIzat|on, 

R~ji~t£ully sgbmittBd, 
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Asarco : + +[' + 
1150 North 7th Avenue +).~++.d+:;;] ;~+;:++::+.:; . . . .  - . . '  , +  +++++ + + + +  ............ ' 
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P . o .  Box S747  : :19911+ . . . . . . .  ;+ ...... 

+ T u c s o n ,  A r i  z o n a  8 5 7 0 3 - 0 7 4 7  - $ ; + : '+'-+'+;++.[;. +++j+ "~;++r,,~ +++,+ ,,:.,"+'+, 
....... W Explmatlo. ++,:~+~:,+,+ +' . . . . .  .i;l;:it i~:fi+ i .~l++i++}+t ~][,P+:i~;+ 

" " +: } :~ '  : i Manager 
Exploration Department +~,~:+,+++ . 

Dear Jim 
,: : 7' " • : . . :  ~ . , 9 !? .~  ' : :  

Thank you fo~ your letter::of January i+, 1.991:. i ; : ~ ! ~ i  Sorry for,i:.the 
l o n g  d e l a y  i n  g e t t i n g  , t o  A r i z o n a .  : O u r  s y n g e n e t i c  b a s e - m e t a l  
project in:/the Nor~hea+s~+:United'States is taking longer to'(i[pat 
together than I originally thought" . . . . . . . .  : '  . . . .  " " "+I . . . . . . .  ~[ I I ' ' '  " I . . . . . .  ~[~ + ++~ ~ ~ [L~+~+' " '+ ' " ~ } ~  . . . . . . . .  " " 

" •" : !~ , : ;+9 .  !d l~ ,  . ' ~ . :+  : 

................... -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . - • +.:!i;;+~ :+;Ji.:+-d : i  ~':h,,d!:.F::~:.' +: : :+ , ~  + ' +.' ~. : ; + ~ .. + ; I ,  h . . , . . •  , ~ :  , . . . . . . .  . •  • :.~,,+~+4!++~ m,,,.,~.,,.:.~, 

I've arrange'd t0:pick !up £he Phelps Dodge drill data the We'~+:7,@[~f. ,;,:/ ..... 
March 18th, 1991. I would greatly appreciate meeting w:]:tJ':~++,~ou 
sometime that week ~f you are available. I shall ca~!i~,i+~ +~+:'+;+'i+w+iy~r 
office on March 18th from Arizona. 

Yours very 
'~ • . i [ " !~ 

ORCANA R E S O U R C E S  L I M I T E D  

t 
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. . . . . .  =+ " 'i: '[":ii 

,: .. ~;+,+ +: [ ~ + ~ + t i . 3  [ ~j + ] .+ ,-, 

: s :  :~++~ !ii!~9~:i i+f+~:;ii ; 
. ,~ , 1 ~ ! + t ; ,  +:•:  +,  

+4++ , :j'7<++{+,:p~+: 

,... . -~," 

, /+~  , . . . . .  
. . + ,  
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,Jb,S 

Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

January 24, 1991 

Mr. Raymond J. Mongeau 
President, 0rcana Resources Ltd. 
Suite 405 
121 Richmond Street West 
Toronto, Ontario 
Canada M5H 2KI 

Castle Copper-Moly 
Yavapai County, AZ 

Dear Ray: 

Your letter and attachments of January 14, 1991 arrived today. 
Thank you. 

It looks as if you have been working on this problem while 
enjoying the sunny climes of your vacation time. 

No doubt the exploration potential is open and needs to be done 
to confirm the higher grade zone along the suggested structure. 

I look forward to chatting with you when you get down this way. 

JDS:mek 

Sincerely, 

/ ¢  James D. Sell 

cc: W.L. Kurtz 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 
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ORCANA RESOURCES LIMITED 4.,/'rZ.-- 
S U I T E ' e e 4  • 121 R I C H M O N D  S T R E E T  W E S T  • T O R O N T O  • O N T A R I O  • M 5 H  2 K 6  • T E L E P H O N E  416-  -94.Z, SS,IX~ 

January 14, 1991 

Asarco Inc. 
~:~ 1150 North 7th Avenue 

. . . . . .  ~ , , :  ~ ; . . ~ -  ~ucson, A[izona 85703 . . . . . . . . . . . .  :~.....~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

Attention: Jim D. Sell 
Exploration Manager 

A S A ~ C ; O  t , , ; .~,  p ~ t a e u  

JAN 2 5 199|/ 

Dear Mr. Sell 

Re: Castle Copper Molybdenum Deposit, Arizona, U.S,A. 

Further to my previous letter to you please find enclosed my thoughts 
regarding the possible origin and symmetry for this enriched supergene copper 
zone. 

Utah logged copper mineralization within a strong fault zone (see hole UC-16), 
suggesting that copper migration did take place along northwest faults in the 
area. 

A glance at the enclosed cross sections reveals that the west block, being the 
uplifted portion of the fault zone, carries extensive copper mineralization 
but its content is rather lean - no obvious enriched supergene zone is evident 
- it may at one time existed but, if so, it has since been destroyed by 
subsequent leaching. 

The east block, which is the down throw portion of the fault zone, is 
characterized by an extensive and enriched secondary sulphide copper blanket 
with its greater thickness and higher grade appearing to lie along and near 
the fault zone, thinning rapidly to the east. 

One suspects that the copper within the uplifted west block was extensively 
leached, thereafter migrating along the fault into the lower block where it 
rapidly precipitated upon reaching the water table. 

No doubt, much drilling is needed to determine the grade and tonnage of this 
deposit. 

Yours very truly 
ORCANA~CES~TED 

~ /Raymond J. Mongeau 
President 
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/ A.qCO Southwestern Exploration Division 

December 18, 1990 

• ~!J ~.~F ~ 

S.A. Anzalone 
Tucson Office 

Castle Cu-Mo Deposit 
(Sheep Mountain Project) 
Humbug District 
Sec. 10, et al, TSN, RIW 
Yavapai County, Arizona 

Dear Sal: 

I bring to your attention the old Sheep Mountain Project drilled by 
Phelps Dodge, Kennecott and Utah International, and now controlled 
by Orcana Resources. 

Additional holes will be needed to define the high grade (plus 1.25% 
copper) zone, but the data available may be of interest as to your 
determining any interest of Asarco in such a mineral resource. 

JDS:mek 
Att. 

mes D. Sell 

cc" W.L. Kurtz (w/o art.) 



Southwestern Exploration Divilion I 

December 17, 1990 ~=~ 

W.L. Kurtz 

Castle Cu-Mo Deposit 
(Sheep Mountain Project) 
Humbug District 
Sec. 10, et al, T8N, RIW 
Yavapai County, AZ 

In the early 1980's, H.G. Kreis gathered data on the Sheep Mountain 
Prospect where PD, Kennecott and Utah had drilled copper-moly mineral- 
ization starting around 2000 feet in depth below and through a volcanic 
cap. At that time~'-the Asarco mood was to "save it for a rainy day." 

Hank, in his report of April 25, 1984, suggested an enriched chalcocite 
zone on the east side of a weakly mineralized stock, and being part of 
a chalcopyrite ring which horseshoed around the stock. 

Recently, Orcana Resources Ltd. sent out a flyer (to probably all copper 
companies) suggesting the enriched chalcocite zone might contain 40 
million tons grading 1.27% copper, 0.047% molybdenite with low gold- 
silver values. Below this blanket is some 60-100 million tons grading 
0.50-0.65% copper with 0.06 molybdenite before going into low grade 

mineralization. 

I then called 0rcana Resources Ltd., Toronto, phone 416-364-2015, and 
talked to Mr. Raymond J. Mongeau (President), who has worked for 
Asarco with Bob Gray. 

The renamed Castle copper-moly deposit packet arrived 12/13/90, and the 
interesting concept is that the enriched chalcocite zone is located 
along the Cow Creek fault. 

Some of the Utah cross-sections sent along, suggest some subparallel 
faults which also contain intercepts of similar grade, but the zones 
were not followed up on the wide-spaced drilling. 

0rcana Resources staked the ground after the previous owner died and 
the claims were allowed to lapse. Orcana is open for a proposal. They 
hope, however, to secure an offer which will repay them for the staking, 
their report time, etc., and do the five recommended initial drill holes 
in the supergene zone. For this you would own 20% of Orcana Resources. 
In going ahead with a program to outline reserves, etc., earning up to 
50% of project, and since you'd own 20% of Orcana, you'd be the top dog 
on the totem pole. 
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W.L. Kurtz December 17, 1990 
Page 2 

They have verbal clearance with PD that they'll get all the PD drill 
hole info, something that Kreis and Utah were unable to do. 

I attach the Orcana summary of the area as they see it. 

Much low grade has been drilled and additional hi-grade may be found 
in structural zones as postulated. 

Is this the "rainy" day for Asarco. 

JDS:mek 
Attachment 

James D. Se l l  

cc:  R . L .  Brown 

ii '~ !ii 

ii: 
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The Castle Copper-Molybdenum Property consists of 141 

unpatented lode mining claims covering approximately 2,500 

acres located in the Sheep Mountain East area about 50 

miles northwest of Phoenix in south central Arizona, U.S.A. 

The property was acquired to cover a zone of enriched copper- 

molybdenum mineralization within and adjacent to a composite 

stock of Laramide (?) age which forms part of an extremely 

large mineralized system covering 3 or 4 square miles in 

aereal extent. Excess smelting capacity is available within 

trucking distance for custom treatment of copper concentrates. 

The oldest rocks of the area are biotite schists of the 

Yavapai Series of Precambrian age cut by foliated granite 

alaskite and diorite of the Bradshaw complex also Precambrian 

in age. Intrusive into these rocks is the Sheep Mountain 

Stock, a composite body of Laramide (?) age which forms a 

slightly elongated dome measuring 3,400 feet by 2,300 feet 

whose long axis strikes N45 ° W and plunges 50 ° northwest. 

The copper-molybdenum mineralization on the Castle property 

appears to be related to this stock. Unconformably overlying 

the Precambrian and Laramide (?) rocks is a series of mid- 

Tertiary volcanic flows and pyroclastics from 1,500 to 2,200 

feet thick which cover the entire Sheep Mountain East area. 

Post-mineral andesite dykes which are probable feeders for 

the overlying lavas cut both the Precambrian and Laramide (?) 

rocks along the eastern margin of the stock. 

The mineral system at Sheep Mountain East is an extremely 

large one with significant sulphide mineralization having 

been identified over 3 or 4 square miles although the better 

copper-molybdenum appears to be located within or adjacent to 

the Sheep Mountain Stock. Hypogene sulphide mineralization 

L 
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consists principally of pyrite with lesser chalcopyrite and 

molybdenite. Minor amounts of galena, sphaleri'te, magnetite 

and specularite are present locally. 

The drill indicated copper-molybdenum mineral inventory 

identified to date on the Castle property occurs in a north- 

westerly striking zone measuring 5,500 feet in length by 

i,i00 feet wide and has been intersected in 4 holes drilled 

by previous operators. The drill-indicated mineral inventory 

as calculated by the writer is summarized as follows: 

% % 
TONS CU TXCU MoS2 

PROVEN 15,002,232 1.17 17,562,298 0.047 

PROBABLE 14,070,869 1.17 16,459,752 0.047 

SUB TOTAL 29,073,101 1.17 34,022,050 ~ 0.047 

TXMoS2 

701,261 

655,998 

1,357,259 

POSSIBLE i0,361,383 1.55 16,032,858 0.037 383,806 

TOTALS 39,434,484 1.27 50,054,908 0.044 1,741,065 

It is assumed that the intersections of supergene enriched 

copper-molybdenum mineralization used in the calculations 

represent a tabular body continuous between drill holes rather 

than a complex of enriched shear zones or channels. 

The writer recommends a program of fill-in rotary/core drilling 

to further define the mineral inventory position coupled with 

metallurgical test work on drill core in order to bring the 

Castle property to the prefeasibility stage. The proposed 

program is divided into two parts, the total cost of which is 

estimated at $2,022,500 U.S. 
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ORCANA RESOURCES LIMITED 
WEST.TO O.TO-O.T* ,O. , ,  

April 18, 1991 

Asarco 
1150 North 7th Avenue 
P.O. Box 5747 
Tucson, Arizona 85703-0747 

. ~  2 3 199I 
F.xpioza~lutb 

Attention: James D. Sell 
Exploration Manager 

Dear Jim 

Re: Castle Copper Moly Deposit, Arizona, USA 

Please find enclosed a vertical cross section (holes SM-26, 39, 27, 22 and 9) 
and a plan showing the trace of this cross section as well as two exploration 
targets for locating similar supergene copper blankets. Hole SM-22 appears to 
be too far north of the main hypogene copper zone as shown on the map. Note 
that Phelps Dodge holes SM-13 and 29, assays of which you have in your 
possession, appear to be within the main copper hypogene zone and partially 
enriched. As one gets closer to the Ash Creek fault the copper sulphide 
enrichment should improve - a distance of over 2000 feet. This zone could be 
as large or larger than that zone discovered along the Cow Creek fault. 

Yours very truly 

ORCANA RESOURCES LIMITED 

Raymond J. Mongeau 
President 
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ORCANA RESOURCES LIMITED 
" SUITEL~'~21121 RICHMOND STREET WEST • TORONTO" ONTARIO" MSH 2K~ ;TELEPHONE ' 4 1 6 - ~  ~ q  ~ l ~  

November 19, 1990 

Asarco Inc. 
1150 North 7thAvenue 
P.O. Box 5747 • 
Tucson, Arizona 85703 

Attention: J.D. Sell, Manager 

A~A ~d0 ..... 

DEC 3 1990 

Dear Mr. Sell 

We wish to present you an attractive exploration and development package 

q 

•\ 

consisting of a large supergene enriched copper blanket deposit averaging 
about I00 ft. ~in thickness within a large copper-molybdenum system located 
about 50 miles northwest of Phoenix, Arizona. 

The enriched copper sulphide blanket has inferred ore reserves estimated at 40 
million tons grading 1.27% copper, 0.047% molybdenite and carrying very low 
values in gold and silver. These reserves are based on the results of widely 
spaced vertical drill holes. Fill-in drilling along a fault zone should 
augment the copper grade. An additional 60 - i00 million tons grading 0.50 - 
0.65% Cu. and 0.06% M0S 2 exist below this blanket. Other favourable 
exploration targets to locate similar enriched copper zones within the 
widespread hypogene copper-molybdenum mineralization are known to exist as 
well. ~ 

The copper blanket is at a depth of 2200 feet and is amenable only to 
underground mining. An underground bulk mining method probably similar to 
that utilized by Magma Copper at its large underground San Manuel Mine near 
Tuscon, Arizona is envisioned. This mine processes 45,000 tons of ore per day 
at an average grade of 0.65% Cu. and presently generates a healthy cash flow. 
Its operating cost per ton is estimated at $6.50 - 7.00 US per ton. 

John Steers Consulting Ltd. conducted a quick economic evaluation of the 
copper blanket zone only and returned positive results. The blanket zone is 
made up largely of chalcocite and therefore, would lend itself to higher grade 
concentrates. 

In addition to the above there exist known favourable porphyry copper targets 
of shallow origin further to the west which also require immediate attention. 

If you wish to pursue this further I would only be too pleased to send you 
more details on the project or to meet with you. 

Yours very truly 
ORCANARESOURCESLIMITED 

JGT:mg 



KEEP THIS ON TOP 

Subject: SHEEP MOUNTAIN PROJECT (PHELPS-DODGE) 
Humbug Dist. 
Yavapai Co., AZ 

Sec. I0, II, 14, 15, 20-23, TSN, RIW 
Columbia 7-I/2' Quad 
Prescott AMS 

See:  Sou th  Bradshaw A r e a  H i n e s  
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ORCANA RESOURCES LIMITED 
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SUMMARY 

The Castle Copper-Molybdenum Property consists of 141 

unpatented lode mining claims covering approximately 2,500 

acres located in the Sheep Mountain East area about 50 

miles northwest of Phoenix in south central Arizona, U.S.A. 

The property was acquired to cover a zone of enriched copper- 

molybdenum mineralization within and adjacent to a composite 

stock of Laramide (?) age which forms part of an extremely 

large mineralized system covering 3 or 4 square miles in 

aereal extent. Excess smelting capacity is available within 

trucking distance for custom treatment of copper concentrates. 

The oldest rocks of the area are biotite schists of the 

Yavapai Series of Precambrian age cut by foliated granite 

alaskite and diorite of the Bradshaw complex also Precambrian 

in age. Intrusive into these rocks is the Sheep Mountain 

Stock, a composite body of Laramide (?) age which forms a 

slightly elongated dome measuring 3,400 feet by 2,300 feet 

whose long axis strikes N45 ° W and plunges 50 ° northwest. 

The copper-molybdenum mineralization on the Castle~ property 

appears to be related to this stock. Unconformably overlying 

the Precambr~an and Laramide (?) rocks is a series of mid- 

Tertiary volcanic flows and pyroclastics from 1,500 to 2,200 

feet thick which cover the entire Sheep Mountain East area. 

Post-mineral andesite dykes which are probable feeders for 

the overlying lavas cut both the Precambrian and Laramide (?) 

rocks along the eastern margin of the stock. 

The mineral system at Sheep Mountain East is an extremely 

large one with significant sulphide mineralization having 

been identified over 3 or 4 square miles although the better 

copper-molybdenum appears to be located within or adjacentto 

the Sheep Mountain Stock. Hypogene sulphide mineralization 
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consists principally of pyrite with lesser chalcopyrite and 

molybdenite. Minor amounts of galena, sphalerite, magnetite 

and specularite are present locally. 

The drill indicated copper-molybdenum mineral inventory 

identified to date on the Castle property occurs in a north- 

westerly striking zone measuring 5,500 feet in length by 

i,i00 feet wide and has been intersected in 4 holes drilled 

by previous operators. The drill-indicated mineral inventory 

as calculated by the writer is summarized as follows: 

% % 
TONS CU TXCU MoS2 TXMOS2 

PROVEN 15,002,232 1.17 17,562,298 0.047 701,261 

PROBABLE 14,070,869 1.17 16,459,752 0.047 655,998 

SUB TOTAL 29,073,101 1.17 34,022,050 0.047 1,357,259 

10,361,383 1.55 

39,434,484 1.27 

POSSIBLE 16,032,858 0.037 383,806 

TOTALS 50,054,908 0.044 1,741,065 

It is assumed that the intersections of supergene enriched 

copper-molybdenum mineralization used in the calculations 

represent a tabular body continuous between drill holes rather 

than a complex of enriched shear zones or channels. 

The writer recommends a program of fill-in rotary/core drilling 

to further define the mineral inventory position coupled with 

metallurgical test work on drill core in order to bring the 

Castle property to the prefeasibility stage. The proposed 

program is divided into two parts, the total cost of which is 

estimated at $2,022,500 U.S. 
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PROPERTY DESCRIPTION 

The Castle copper-molybdenum property centered on latitude 

34 ° O0'N and longitude 112 ° 30'W consists of a block of 141 

unpatented lode claims covering approximately 2,500 acres 

located in Sections i0, ii, 14, 15, 17, 20, 21, 22 and 23 

in Township 8 North, Range 1 West, Gila and Salt River 

Meridian, in the south central part of Yavapai County, 

Arizona, U.S.A. The claims are numbered as follows: 

SECTION i0 (12 claims) 

RAY 1 RAY 5 RAY 27 
2 6 29 
3 7 53 
4 8 iii 

SECTIONS i0 AND ii 

RAY 28 
30 
55 

ii0 

(4 claims) 

SECTIONS i0 AND 15 

RAY 31 
32 

(2 claims) 

SECTION 15 

RAY 9 
i0 
ii 

i 12 
13 
14 

(22 claims) 

RAY 15 
16 
17 
18 
19 
20 

RAY 21 
23 
23 
24 
25 
26 

RAY 33 
34 
36 
37 

SECTIONS 14 AND 15 

RAY 35 

(i claim) 
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SECTION 14 

RAY 38 
39 
40 
41 
42 

(15 claims) 

RAY 43 
44 
45 
46 
47 

RAY 48 
49 
50 
51 
52 

SECTIONS 13 AND 14 

RAY 54 

(i claim) 

SECTIONS 15 AND 22 

RAY 56 
58 
60 

RAY 

(5 claims) 

62 
64 

SECTION 22 

RAY 57 
59 
61 
63 
65 

(14 claims) 

RAY 100 
lO1 
102 
103 
104 

RAY 105 
107 
108 
109 

SECTIONS 14 and 23 

RAY 66 
68 
70 
72 

RAY 

(7 claims) 

74 
76 
78 

SECTION 23 

RAY 67 
69 
71 
73 

(7 claims) 

RAY 75 
77 
79 



-7- 

SECTIONS 21 AND 22 

RAY 98 
99 

106 

(3 claims) 

SECTION 21 

RAY 80 
81 
82 
83 
89 
9O 

(24 claims) 

RAY 91 
92 

112 
i13 
114 
115 

RAY 116 
117 
118 
119 
132 
133 

RAY 134 
135 
136 
137 
138 
139 

SECTIONS 20 AND 21 

RAY 120 
121 
140 

(3 claims) 

SECTION 20 (15 claims) 

RAY 122 RAY 127 RAY 141 
123 128 142 
124 129 143 
125 130 144 
126 131 145 

SECTION 17 (6 claims) 

RAY 147 RAY 153 
149 155 
151 157 

TOTAL NUMBER OF CLAIMS = 141 

Ownership of the minerals is held by the Federal Government 

through the Bureau of Land Management. Federal statutes 

provide that not less than $i00 worth of labour shall be 

performed or improvements made on each mining claim during 
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each year in order to maintain the property in good standing. 

A l o d e  m i n i n g  c l a i m  on  p u b l i c  l a n d s  m a y  b e  b r o u g h t  t o  l e a s e  

"...after at least $500 worth of work has been 
done upon it, for $5.00 per acre or fraction of 
an acre, plus various fees" (Butler, 1967, p.237). 

As the Castle property is not in a national park or designated 

conservation area, there are no environmental or other 

restrictions which would interfere with exploration and 

development of the claim group. 

The following report is based on data made available to the 

writer including copies of the original diamond drill logs, 

assay sheets, geological maps and reports of Phelps Dodge and 

Utah International both of whom carried out work on the Castle 

property. As the copper-molybdenum mineralization is not 

exposed on surface but lies beneath a 1,500 foot capping of 

post-mineral volcanics, a site examination was not considered 

necessary although the writer is familiar with the general 

area having carried out property examinations southwest of 

Wickenburg in Maricopa County. 

LOCATION, ACCESS, LOCAL RESOURCES 

The Castle property lies about 50 miles northwest of Phoenix, 

the major metropolitan centre in south-central Arizona at an 

elevation of between 2,600 and 3,000 feet above sea level. 

It can conveniently be reached by driving north on highway 17 

to the Castle Hot Springs turn-off from which well-maintained 

gravel roads give ready access to all parts of the claim group. 

The climate is typically dry and arid with sparse vegetation 

consisting of cactus and low shrubs. 
/ 
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Of the several copper smelters remaining in Arizona, only 

three are currently being operated. Asarco's Hayden smelter 

and Cyprus' smelter at Miami have been brought into compliance 

with air pollution constraints and Magma's smelter at San 

Manuel has been retrofitted with an Outokumpu flash furnace 

to bring it into compliance. The Ray unit of Asarco at Hayden 

with a 400,000 ton year smelter and 900 ton per day acid plant 

met all significant environmental constraints when last operated 

in 1982 and is available for custom smelting of copper 

concentrates (Beard, 1989, p.8). 

SHEEP MOUNTAIN EAST HISTORY 

The original claims in the area were staked in the early 1960s 

by two Arizona prospectors, Davis and Williams, who located 

unpatented lode claims over weakly mineralized Precambrian 

strata exposed in two small "windows" in Tertiary volcanics 

in the Sheep Mountain West area. 

1963- 

1966 

Phelps Dodge Corporation drilled approximately 

44,000 feet in 38 rotary/core holes to explore 

for possible mineralization beneath the post- 

mineral Tertiary volcanic capping. They began 

drilling adjacent to the weakly mineralized 

"windows" in the Sheep Mountain West area and 

gradually worked eastward to the Sheep Mountain 

East area. 

"It should be noted that the Phelps Dodge 
geologists favored continuation of the 
project, but the terms of the agreement 
with Davis and Williams were such that 
the property payments had become too high 
to justify further efforts" (Hoyt and 
Ascencios, 1981, p.l). 
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1966- 

1967 

1968- 

1981 

Bear Creek Mining Company leased the property and 

drilled 3,620 feet in 2 holes. Neither of these 

holes intersected ore and the Company dropped its 

lease in 1967. 

Utah International Inc. entered into a lease 

agreement to continue exploration of the Sheep 

Mountain East area. During the period the Company 

carried out geological mapping at a scale of 1 inch 

to 400 feet, completed 21,241 feet of rotary/core 

drilling in 8 holes, conducted geochemical and thin 

section analyses plus fluid inclusion studies from 

selected drill core, all at a cost of approximately 

$825,000. Utah International dropped its lease 

agreement on the property prior to its merger with 

BHP Minerals. 

SHEEP MOUNTAIN EAST GEOLOGY 

AS the only consolidated rocks exposed in the Sheep Mountain 

East area are gently dipping volcanics of Tertiary age, all 

data concerning the geology, structure and mineralization of 

the older underlying rocks have come from diamond drilling. 

The oldest rocks of the area are biotite schists of the 

Yavapai Series of Precambrian age cut by foliated granite 

alaskite and diorite of the Bradshaw complex also Precambrian 

in age. Both the intrusive complex and schists are in turn 

cut by diabase dykes of Precambrian age. 

Intrusive into the Precambrian rocks is the Sheep Mountain 

Stock, a composite body of Laramide (?) age which was possibly 

intruded as three main phases each with its own textural 

characteristics. The copper-molybdenum mineralization appears 

r 
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to be related to this stock. It is a slightly elongated 

dome measuring 3,400 feet by 2,300 feet whose long axis 

strikes N 45°W and plunges approximately 50 ° northwest. 

The stock appears to be composite in nature with the bulk 

of the pluton consisting of quartz monzonite porphyry as 

an outer shell apparently enveloping a biotite quartz 

latite porphyry which in turn appears to be intruded by a 

younger quartz latite porphyry at depth. 

SHEEP MOUNTAIN EAST STRUCTURE 

A major fault zone, the Cow Creek Fault, strikes N 45°W 

and dips steeply northeasterly along the eastern edge of 

the Sheep Mountain stock. Although the displacement is 

unknown, the fault appears to show normal movement with 

Precambrian rocks to the east moving down relative to 

those on the west. A 200 foot wide andesite dyke of 

Tertiary age has been intruded along this fault zone at 

the northeastern contact of the Sheep Mountain stock. 

Some shearing and brecciation have been noted in the 

dyke indicating post-dyke movement along the fault. 

It is believed that the Cow Creek Fault is an old 

structural feature possibly Precambrian in age but with 

several periods of movement. It is further believed 

that this fault acted as a mone of weakness and helped 

influence th6 emplacement of the Sheep Mountain stock. 

Rocks of Precambrian age which outcrop two miles south- 

west and one mile northeast of the Sheep Mountain East 

area show northeast striking, steeply dipping schistosity 
01 

and foliation. In addition, these same rocks are cut by 

several narrow northeast trending quartz latite porphyry 

dykes of Laramide (?) age. It is believed that these dykes 
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mark a vague Precambrian structural weakness which appears 

to have helped localize the Sheep Mountain stock at its 

intersection with the Cow Creek Fault zone. 

From diamond drill hole data, the southwestern edge of the 

Sheep Mountain stock is marked by a 400 foot wide fault 

zone, termed the West Fault, which strikes N 60°W and dips 

from 50 ° to 60 ° northeasterly. It generally parallels the 

Cpw Creek Fault and is believed to be part of the same 

system. 

About two miles west of the Sheep Mountain stock, a strong, 

steeply dipping fault zone striking N 50°W is exposed near 

Ash Creek and is termed the Ash Creek Fault. It shows 

normal movement with volcanics of Tertiary age on the 

hangingwall being down faulted into contact with Precambrian 

strata on the footwall. The southeast continuation of this 

fault is indicated in Phelps Dodge drill hole SM-9 which 

shown post-volcanic dip-slip movement in the order of 1,400 

feet. 

Drill hole information and pre-volcanic topography strongly 

suggest the existence of a steeply dipping, north striking 

post-mineral (?) fault zone through the centre of the Sheep 

Mountain stock. 

"The significance of this fault zone is not fully 
understood but it is believed to be a complimentary 
shear to the Cow Creek, West, and Ash Creek fault 
zones. If this is the case, the movement on the 
Cow Creek, West, and Ash Creek fault zones, as 
determined by stress analysis, is left lateral, 
normal displacement. Additionally, the same stress 
analysis shows a northeast-trending tensional 
direction which corresponds with the trend of the 
Laramide? porphyry dikes" (Hoyt and Ascencios, 
1981, p.7). 

/ 
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SHEEP MOUNTAIN EAST ALTERATION 

The associated alteration assemblages and the±r character- 

istic minerals are: 

Potassic - quartz, K-spar, biotite, and locally calcite 
Argillic - quartz, clay 
Phyllic - quartz, sericite, pyrite 
Propylitic - chlorite 

Both alteration and mineral assemblages show a distinct 

relationship to the Sheep Mountain stock although their 

interrelationship is not clear. 

Potassic alteration is best developed within and adjacent 

to the Sheep Mountain stock as stockwork veinlets and 

selvages of K-spar with lesser biotite and local calcite. 

Host rock chemistry governs whether K-spar or biotite is 

formed as Precambrian diabase and diorite readily host 

biotite while Precambrian granite and Lar~mide (?) 

porphyries normally host K-spar. Potassic alteration 

intensity appears to be strongest along the porphyry 

contacts. 

Argillic alteration is strongest within and along the 

southern and eastern margin of the Sheep Mountain stock. 

It occurs as selective replacement of Plagioclase feldspar 

most often within a halo surrounding quartz - K-spar 

veinlets. Overlapping of these halos produces a zone of 

pervasive argillic alteration. The mineralogy of the 

clay minerals has not been fully determined but is 

believed to be mainly montmorillonite and kaolinite. 

Propylitic alteration has only been identified in four 

holes on the far east, north and south edges of the argillic 

zone and thus appears to form an incomplete halo surrounding 
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the latter. Chlorite is the most diagnostic mineral of 

the prophylitic zone but K-spar and clay are also present. 

Phyllic alteration is the youngest of all the alteration 

assemblages and occurs erratically throughout the Sheep 

Mountain area in varying degrees of intensity. It is found 

as fracture controlled, overprint, destructive alteration 

composed of quartz with coarse-grained sericite and pyrite 

as veinlets varying from ½ to 1 inch in width. 

SHEEP MOUNTAIN EAST MINERALIZATION 

The mineral system at Sheep Mountain East is an extremely 

large one with significant sulphide mineralization having 

been identified over an area of 3 or 4 square miles although 

the better grade mineralization appears to be located within 

or adjacent to the Sheep Mountain stock. 

Hypogene sulphide mineralization consists principally of 

pyrite with lesser chalcopyrite and molybdenite. Minor 

amounts of galena,sphalerite, magnetite and specularite are 

present locally. Pyrite and chalcopyrite occur predominately 

as discrete grains associated with quartz in randomly oriented 

veinlets up to ½ inch in width. Molybdenite ~' occurs in a 

similar manner and also as a coating or "paint" along fractures 

with or without quartz. 

"At least 400 to 800 ppm Cu is present nearly everywhere 
in premineral rocks at Sheep Mountain East. Indeed, up 
to 0.25% Cu is not uncommon in intervals in many holes 
throughout the area. However, the best copper mineral- 
ization has been intercepted in Precambrian rocks 
adjacent to the eastern contact of the Sheep Mountain 
stock. Phelps Dodge drill hole SM-20 contains the best 
copper values which have been cut at Sheep Mountain to 
date. In this hole, about 120 ft of enriched ore 
averaging 1.70% Cu, plus an additional 550 ft of primary 
ore with some supergene? ore averaging 0.46% Cu, were 
cut before the hole was bottomed in about 0.10% Cu. 
This hole plus holes SM-28, 32, and 39 appear to outline 



-15- 

a narrow, 2500-ft-long, northwest-trending zone of better 
copper mineralization, this zone which appears to follow 
the Cow Creek fault zone contains an average of 50 to 70 
ft of enriched ore averaging greater than 1% Cu. The 
primary ore plus some supergene? ore below this enriched 
zone appear to average about 425 ft thick and grade 0.35% 

Cu. The Cow Creek fault zone is believed to have played 
a vital role in the formation of copper enrichment in 
this zone. Better molybdenum values generally follow the 
better copper values and average about 0.05 to 0.07% MoS 2. 
Below this zone values drop to about 0.10% to 0.15% Cu 
and 0.02% to 0.04% MoS2" (Hoyt and Ascencios, 1981, pp.8-9). 

Total sulphide distribution appears to be spatially related 

to the Sheep Mountain stock. Although the core of this 

pluton contains only 1% or less total sulphides, an additional 

1% to 3% total sulphide content has been introduced into the 

stock margins and adjacent wall rock to form a zone approxim- 

ately 1,000 feet wide which except for the western contact, 

nearly surrounds the stock. Beyond this zone, total sulphide 

content drops to less than 1%. 

SHEEP MOUNTAIN EAST GEOCHEMISTRY 

A total of 61 composite samples of drill core was taken by 

Utah International and assayed for Au, Ag, Rb, K20 , Sn and 

WO 3 as well as for Cu and MoS 2. The samples were taken 

from rocks showing varying degrees of potassic and argillic 

alteration as well as from zones of intense silicification 

in quartz veinlet stockworks. 

"Results of these assays indicate that none of the 
elements mentioned occurs in anomalous concentra- 
tions. Additionally,no pattern could be established 
for the correlation of metal ratios nor were any of 
the elements or their ratios correlative with the 
hydrothermal alteration assemblages. Distribution 
appears wholly erratic. 

"High molybdenum and copper values commonly occur 
together, although exceptions to this relationship 
are many. In general,bette~ molybdenum and copper 

/ 



-16- 

values appear to ring the Sheep Mountain stock; 
however, molybdenum more faithfully reflects this 
relationship than does copper. Additionally, 
molybdenum more commonly is associated with high 
K-spar-altered host rock" (Hoyt and Ascencios, 
1981, p.15). 

MINERAL INVENTORY 

The drill indicated copper-molybdenum mineral inventory 

identified to date on the Castle property occurs in a 

northwesterly striking zone which appears to follow the 

Cow Creek Fault along the eastern margin of the Sheep 

Mountain stock. The zone measures 5,500 feet long by 

i,i00 feet wide and has been intersected by drill holes 

UC-I, SM-20, SM-32 and SM-39 spaced from 750 to 1,000 

feet apart. Copies of the original logs, sampling 

intervals and assay sheets for each of these holes were 

made available to the writer. 

In the following drill indicated mineral inventory 

calculation, the writer has weighted the individual inter- 

sections and sampling results from these logs and assay 

sheets to obtain an average for each hole. In general, 

the copper values represent individual i0 foot core 

lengths while molybdenum values, expressed as MoS 2, are 

composite assays taken over 50 foot intervals. Blocks 

were drawn around each drill hole and the tonnage obtained 

using a factor of 11.2 cubic feet per ton calculated by 

the writer from the specific gravity of the host rocks 

and assuming 5% sulphides. It is further assumed that 

these intersections of supergene enriched copper-molybdenum 

mineralization represent a tabular body continuous between 

drill holes rather than a complex of enriched shear zones 

or channels. The drill indicated mineral inventory for 

the Castle property is summarized as follows: 
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PROVEN 

PROBABLE 

SUB TOTAL 

POSSIBLE 

TOTALS 

% 
TONS CU 

15,002,232 1.17 

14,070,869 1.17 

29,073,101 1.17 

i0,361,383 1.55 

39,434.484 1.27 

TXCU 

17,562,298 

16,459,752 

34,022,050 

16,032,858 

50,054,908 

% 
MoS2 TXMoS 2 

0.047 701,261 

0.047 655,998 

0.047 1,357,259 

0.037 383,806 

0.044 1,741,065 

The weighted averages for copper and MoS2 for each of the four 

drill holes used in the mineral inventory calculation are shown 

on pages 19 and 20. The individual blocks are shown on Figure5 

(in back pocket) and the weighted averages for each block are 

shown on pages 21, 22 and 23. A composite longitudinal section, 

Figure 4 (in back pocket), illustrates the enriched Cu-MoS 2 

intersection in each hole and its relationship to the base of 

the overlying mid-Tertiary volcanics. Also shown on this 

section are intersections of primary hypogene copper-molybdenum 

mineralization beneath the enriched supergene blanket indicating 

the widespread nature of sulphide mineralization in the Sheep 

Mountain East area. 

CONCLUSIONS AND RECOMMENDATIONS 

The Castle copper-malybdenum property consists of 141 unpatented 

lode mining claims covering approximately 2,500 acres located in 

the Sheep Mountain East area about 50 miles northwest of phoenix, 

Arizona, U.S.A. The property was acquired to cover a zone of 

enriched copper-molybdenum mineralization within and adjacent 

to a composite stock of Laramide (?) age intrusive into Precam- 

brian biotite schists and granitic to dioritic rocks. 
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DIAMOND DRILL DATA 
FOR DRILL INDICATED 

MINERAL INVENTORY CALCULATIONS 
CASTLE COPPER-MOLYBDENUM PROPERTY 

YAVAPAI COUNTY, ARIZONA 

HOLE 
NO. 

UC-I 

INTERSECTION % 

FROM TO LENGTH CU TXCU 

1942' 1952' I0.0' 0.85 8.50 
1952 1962 i0.0 1.24 12.40 
1962 1965 3.0 1.80 5.40 
1965 1971 6.0 0.16 0.96 
1971 1973 2.0 1.88 3.76 
1973 1980 7.0 6.74 47.18 
1980 1990 i0.0 1.36 13.60 
1990 1995 5.0 0.76 3.80 

53.0' 1.80 95.60 

% 

MoS 2 TXMoS2 

0.038 0.380 
0.038 0.380 
0.014 0.042 
0.010 0.060 
0.011 0.022 
0.013 0.091 
0.043 0.430 
0.029 0.145 

0.029 1.550 

SM-39 2091' 2101' i0.0' 0..45 4.50 
2101 2111 i0.0 0.48 4.80 
2111 2121 i0.0 1.21 12.10 
2121 2131 i0.0 3.26 32.60 
2131 2141 i0.0 0.51 5.10 

50.0' 1.18 59.10 

0.020 0.20 
0.048 0.48 
0.048 0.48 
0.048 0.48 
0.048 0.48 

0.042 2.12 

SM-32 1986' 1996' i0.0' 0.56 5.60 
1996 2006 I0.0 1.95 19~50 
2006 2016 I0.0 1.28 12.80 
2016 2026 i0.0 i.i0 Ii.00 
2026 2036 i0.0 0.41 4.10 
2036 2046 i0.0 0.38 3.80 
2046 2056 !0.0 0.76 7.60 
2056 2066 i0.0 0.48 4.80 
2066 2076 i0.0 0.49 4.90 
2076 2086 i0.0 0.37 3.70 
2086 2096 i0.0 0.63 6.30 
2096 2006 i0.0 0.36 3.60 
2106 2116 i0.0 0.53 5.30 

130.0' 0.72 93.00 

0 . 0 3 6  0 . 3 6 0  
0.046 0 . 4 6 0  
0 . 0 4 6  0 . 4 6 0  
0 . 0 4 6  0 . 4 6 0  
0 . 0 4 6  0 . 4 6 0  
0 . 0 4 6  0 . 4 6 0  
0 . 0 8 2  0 . 8 2 0  
0 . 0 8 2  0 . 8 2 0  
0 . 0 8 2  O . 8 2 O  
0 . 0 8 2  0 . 8 2 0  
0.082 0.820 
0.052 0.520 
0.052 0.520 

0.060 7.800 

V 

.. f 

= 
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DIAMOND DRILL DATA 
FOR DRILL INDICATED 

MINERAL INVENTORY CALCULATIONS 
CASTLE COPPER-MOLYBDENUM PROPERTY 

YAVAPAI COUNTYt ARIZONA 

HOLE 
NO. 

SM-20 

INTERSECTION % 
FROM TO LENGTH CU 

1843' 1853' I0.0' 1.93 
1853 1863 i0.0 1.13 
1863 1873 i0.0 2.78 
1873 1883 i0.0 1.40 
1883 1893 i0.0 1.29 
1893 1903 i0.0 0.95 
1903 1913 i0.0 1.69 
1913 1923 i0.0 1.72 
1923 1933 i0.0 2.79 
1933 1943 i0.0 1.81 
1943 1953 i0.0 1.86 
1953 1963 i0.0 1.08 
1963 1973 i0.0 0.43 
1973 1983 i0.0 0.77 
1983 1993 i0.0 0.74 

150.0' 1.49 

TXCU 

19.30 
11.30 
27.80 
14.00 
12.90 
9.50 

16.90 
17.20 
27.90 
18.10 
18.60 
10.80 
4.30 
7.70 
7.40 

223.70 

% 

MoS 2 

0.062 
0.062 
0.006 
0.006 
0.006 
0.006 
0.006 
0.061 
0.061 
0.061 
0.061 
0.061 
0.044 
0.044 
0.044 

0.039 

TXMoS 2 

0.620 
0.620 
0.060 
0. 060 
0.060 
0.060 
0.060 
0.610 
0.610 
0.610 
0.610 
0.610 
0.440 
0.440 
0.440 

5.910 



MINERAL INVENTORY 

/• 

i 

CALCULATION 

DRILL INDICATED 

POSSIBLE ORE 

CASTLE COPPER-MOLYBDENUM PROPERTY 

YAVAPAI COUNTY, ARIZONA, U.S.A. 

BLOCK 

A 
B 
D 
Z 
e 

i 
m 

q 
r 

NE/SW 

600 
150 
200 
i00 
200 
200 
200 
600 
400 
400 

NW/SE 

250 
250 
250 
250 
300 
175 
175 
175 
800 
800 

VERT 

53.0 
53.0 
53.0 

130.0 
150.0 
150.0 
150.0 
150.0 
150.0 
53.0 

VOL(FT 3) 
% 

TONS CU 

7,950,000 709,821 1.80 
1,987,500 177,455 1.80 
2,659,000 236,607 1.80 
3,250,000 290,179 0.72 
9,000,000 803,571 1.49 
5,250,000 468,750 1.49 
5,250,000 468,750 1.49 

15,750,000 1,406,250 1.49 
48,000,000 4,285,714 1.49 
16,960,000 1,514,286 1.80 

TOTALS 10,361,383 1.55 

TX CU 

1,277,678 
319,419 
425,893 
208,929 

1,197,321 
698,438 
698,438 

2,095,313 
6,385,714 
2,725,715 

16,032,858 

MoS2 

0.029 
0.029 
0.029 
0.060 
0.039 
0.039 
0.039 
0.039 
0.039 
0.029 

0.037 

% 
TXMoS2 

20,585 
5,146 
6,862 

17,411 
31,339 
18,281 
18,281 
54,844 

167,143 
43,914 

383,806 

H{gZE NO. 

~C-UC- 1 

I! 

S ~ - 3 2  
S ~ - 2 0  

II 

II 

I! 

~- 2 - 
~,C-UC- i 

I 
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MINERAL INVENTORY CALCULATION 
DRILL INDICATED 
PROBABLE ORE 

CASTLE COPPER-MOLYBDENUM PROPERTY 
YAVAPAI COUNTY, ARIZONA, U.S.A. 

BLOCK 

C 
E 
G 
H 
J 
L 
N 
P 
Q 

S 
T 
V 
W 
Y 
a 

c 
f 
h 

J 
1 
n 

P 

NE/SW NW/SE VERT VOL (FT3) 

400 250 53.0 5,300,000 
150 250 53.0 1,987,500 
250 250 53.0 3,312,500 
175 250 53.0 2,318,750 
225 250 53.0 2,981,250 
225 250 53.0 2,981,250 
300 250 50.0 3,750,000 
300 250 50.0 3,750,000 
200 250 50.0 2,500,000 
350 250 50.0 4,375,000 
250 250 50.0 3,125,000 
250 250 50.0 3,125,000 
450 250 130.0 14,625,000 
225 250 130.0 7 , 312,500 
600 250 130.0 19,500,000 
600 300 130.0 23,400,000 
300 300 150.0 13,500,000 
300 300 150.0 13,500,000 
300 1 75 150.0 7,875,000 
200 175 150.0 5,250,000 
300 175 150.0 7 , 875,000 
200 175 150 5,250,000 

TONS C~ 

473,214 1.80 
177,455 1.80 
295,759 1.80 
207,031 1.80 
266,183 1.80 
266,183 1.80 
334,821 1.18 
334,821 1.18 
223,214 1.18 
390,625 1.18 
279,018 1.18 
279,018 1.18 

1,305,804 0.72 
652,902 0.72 

1,741,071 0.72 
2,089,286 0.72 
1,205,357 1.49 
1,205,357 1.49 

703,125 1.49 
468,750 1.49 
703,125 1.49 
468,750 1.49 

TOTALS 14,070,869 1.17 

TNCU 

851,785 
319,419 
532,366 
372,656 
479,129 
479,129 
395,089 
395,089 
263,393 
460,938 
329,241 
329,241 
940,179 
470,039 

1,253,571 
1,504,286 
1,795,982 
1,795,982 
1,047,656 

698,438 
1,047,656 

698,438 

16,459,752 

M6°S2 

0.029 
0.029 
0.029 
0.029 
0.029 
0.029 
0.042 
0.042 
0.042 
0.042 
0.042 
0.042 
0.060 
0.060 
0.060 
0.060 
0.039 
0.039 
0.039 
0.039 
0.039 
0.039 

0.047 

TXMoS 2 

13,723 
5,146 
8,577 
6,004 
7,719 
7,719 

14,062 
14,062 
9,375 

16,406 
11,719 
11,719 
78,348 
39,174 

104,464 
125,357 
47,009 
47,009 
24,422 
1 8,281 
27,422 
1 8,281 

655,998 

BOLE NO. 

RC-UC-I 
II 

II 

!l 

!l 

l! 

S M - 3 9  
I! 

I !  

IP 

I !  

SM-32 
w! 

i! 

BM- 32 
:SM- 20 

II 

II 

II 

It 



MINERAL INVENTORY CALCULATION 
DRILL INDICATED 

PROVEN ORE 
CASTLE COPPER-MOLYBDENUM PROPERTY 
YAVAPAI COUNTY, ARIZONA, U.S.A. 

I 

BLOCK 

F 
I 
K 
M 

O 
R 

U 
X 
b 
d 
g 
k 
O 

NE/SW ~NW/SE VERT VOL(FT 3) 

400 250 53.0 5,300,000 
400 250 53.0 5,300,000 
550 250 53.0 7,287,500 
500 250 50.0 6,250,000 
500 250 50.0 6,250,000 
400 250 50.0 5,000,000 
575 250 50.0 7,187,500 
500 250 130.0 16,250,000 
600 250 130.0 19,500,000 
800 300 130.0 31,200,000 
600 300 150.0 27,000,000 
600 175 150.0 15,750,000 
600 175 150.0 15,750,000 

TOTALS 

% 

TONS CU 

473,214 1.80 
473,214 1.80 
650,670 1.80 
558,036 1.18 
558,036 1.18 
446,429 1.18 
641,741 1.18 

1,450,893 0.72 
1,741,071 0.72 
2,785,714 0.72 
2,410,714 1.49 
1,406,250 1.49 
1,406,250 1.49 

15,002,232 1.17 

TXCU 

851,785 
851,785 

1,171,206 
658,482 
658,482 
526,786 
757,254 

1,044,643 
1,253,571 
2,005,714 
3,591,964 
2,095,313 
2,095,313 

17,562,298 

% 

MoS2 

0 029 
0.029 
0.029 
0.042 
0.042 
0.042 
0.042 
0.060 
0.060 
0.060 
0.039 
0.039 
0.039 

0.047 

13,723 
13,723 
18,869 
23,438 
23,438 
18,750 
26,953 
87,054 

I04,464 
167,143 
94,018 
5.4,844 
54,844 

70],261 

HOI, E NO. 

RC-UC-I 
t! 

II 

SN-39 
II 

11 

11 

S•- 32 
tl 

t! 

S~-20 
I! 

11 

! 

(.J 
I 
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The Sheep Mountain Stock is a composite body of Laramide (?) 

age which forms a slightly elongated dome measuring 3,400 

feet by 2,300 feet whose long axis strikes N45 ° W and plunges 

50 ° northwest. The copper-molybdenum mineralization on the 

Castle property appears to be related to this stock. 

Unconformably overlying the precambrian and Laramide (?) 

rocks is a series of mid-Tertiary volcanic flows and pyro- 

c lastics from 1,500 to 2,200 feet thick which cover the 

entire Sheep Mountain East area. 

The mineral system in the Sheep Mountain East area is an 

extremely large one with significant sulphide mineralization 

occuring over 3 or 4 square miles although the better grade 

copper-molybdenum values forming the drill indicated mineral 

inventory on the Castle property appear to be located within or 

adjacent to the Sheep Mountain Stock. Hypogene sulphide 

mineralization consists principally of pyrite with lesser 

chalcopyrite and molybdenite. Minor amounts of galena, 

sphalerite, magnetite and specularite are present locally. 

The drill indicated copper-molybdenum mineral inventory 

identified to date on the Castle property occurs in a north- 

westerly striking zone which appears to follow the Cow Creek 

Fault along the eastern margin of the Sheep Mountain Stock. 

The zone measures 5,500 feet long by i,i00 feet wide and has 

been intersected by four drill holes spaced from 750 to 1,000 

feet apart. In the mineral inventory calculation, it is 

assumed that these intersections of supergene enriched copper- 

molybdenum mineralization represent a tabular body continuous 

between drill holes rather than a complex of enriched shear 

zones or channels. The drill indicated mineral inventory for 

the Castle property is summarized as follows: 
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% 

TONS CU 

PROVEN 15,002,232 1.17 

PROBABLE 14,070,869 1.17 

SUB TOTAL 29,073,101 1.17 

TXCU 

17,562,298 

16,459,752 

34,022,050 

16,032,858 

50,054,908 

% 

MoS2 TXMoS2 

~0.047 701,261 

0.047 655,998 

0.047 1,357,259 

0.037 383,806 

0.044 1,741,065 

POSSIBLE 10,361,383 1.55 

TOTALS 3~,434.484 1.27 

As can be seen from Figure 4, there are substantial widths of 

primary copper-molybdenum mineralization below the supergene 

enriched blanket. Although perhaps of some future interest, 

no attempt has been made by the writer to calculate a tonnage 

for this material. Selected examples of this type of material 

are as follows: 

HOLE % % 
NO. INT. C_UU MoS~ 

SM-20 i00.0' 0.53 0.078 
290.0 0.46 0.086 

SM-39 40.0 0.50 0.050 
40.0 0.50 0.041 

UC-I 180.0 0.44 0.044 
32.0 0.82 0.043 
31.0 0.41 0.076 

The writer recommends a program of fill-in rotary/core drilling 

and metallurgical test work for the Castle property. Phase I 

would consist of 5 holes each 2,500 feet in length, the upper 

1,000 feet of each hole to be drilled using a rotary bit at a 

cost of $i0 per foot, the remaining 1,500 feet of each hole to 

be cored at a cost of $35 per foot. The estimated cost of 

Phase I is $325,000 U.S. Phase II of the proposed work program 

would consist of an additional 19 rotary/core holes each 2,500 

feet in length to be drilled in the same manner as those in 

Phase I plus a program of metallurgical test work on the drill 
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core. The estimated cost of Phase II is $i,697,500 U.S. 

The proposed location of the collar of each of the rotary/ 

core holes is shown in Figure 5 although it is understood 

that the locations may have to be altered as drilling 

results dictate. The total cost of the proposed work 

program is estimated at $2,022,500 U.S. 

COST ESTIMATES (U.S. FUNDS) 

PHASE I 

i. Mobilization and demobilization 

2. Diamond drilling: 5 holes each 2,500 
feet in length, 0.0 to 1,000 feet 
rotary drilling @ $i0 per foot, 
1,000 to 2,500 feet core drilling 
@ $35 per foot to include contract 
price, splitting, logging, assaying 

3. Site clean-up 

4. Report, typing drill logs and report, 
drafting, printing 

PHASE I 

$ 2,000 

312,500 

2,500 

8,000 

$ 325,000 

i 

%. 
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PHASE II 

1. Diamond drilling: 19 holes each 2,500 
feet in length, 0.0 to 1,000 feet 
rotary drilling @ $I0 per foot, 
1,000 to 2,500 feet core drilling 
@ $35 per foot to include contract 
price, splitting, logging, assaying 

2. Metallurgical test work 

3. Final report 

PHASE II 

TOTAL ESTIMATED COST 

$ 1,187,500 

500,000 

$ i0,000 

$ 1,697,500 

$ 2,022,500 

Respectfully submitted, 

SCARBOROUGH, ONTARIO 
AUGUST 27, 1990 

i 

• 
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Eenyo. Richard =3- 

e 

e~aera~_ Tax: 

.9.5 x 7,0oo,ooo (tons) = $6.,6~,ooo 

~=t per year = ~6,650,00o 
$6,650,000 

7,000,000 : p y  = 

|~% o~ gross ~.~6~,0o0 

Net ~er year . . . . . .  - " - ' -  . . . . . . . . .  $~ '2~ ' ,000  

Dol |ers of cap,Ca| per $] .00 returm per year 

~eturn ~; ]9 year l i f e  (umiform cash f l ~  ~ss~med) 

T~ns of copper c~aecntrat.~ per year 

Trams of MOS 2 per year C.<~, ~.,.,., ~,~ ~-- ~,800 

The above ~s only a r~ug~ a p p r ~ × ~  a~d ~ubjec~ ~ roves;on, h~ever a 
fair  re~urn on cap~L~l ~s |~ca~ed,  a ~ t h ~  obviously ~he operaCio~ v~o~Id ~o~ 
be ~n ~ sCron 9 c~@eC~C~ve pos]t~on w~h Che pr'~n¢|;~% preducer~ of copper a~d 
mo%y. However, ~ bet|eve ~ e  pro jec~re~r~s  fur~Ser s~udy, l~ere fore ,  | t  ~ 
r e c ~ e ~ e ~  ~ e ~  ~n a ~ e ~  ~e ma~ to ne~o~|e~e a dee% ~h ~ear Cre~k ~here~  
~uffic~t t ; ~  w|t~o~% s u b s ~ a ~  cas~ p a y ~ s  ~ou~ be allo~ed ~o thor~ugh%y 
e v ~ a % e  ~he ~ d~2os~s (Lofto~ Peak d~pos~% ~o% ~c~uded ~n ~he ~bove o~%come). 
Considering Che ~eOm~try of the deposit ,  the 500 ~ drill h@%e $p~ctn~ appears far 
t ~  gre~t f~r accep~b%V ~c¢~r~¢e ore escalat ion ~n~ p ~  deslg~. At te~s¢ 20 
m~re |~terspace~ end f r inge }~es wou~d be required. These h~es ~ou~d ~o~a~ 
abou¢ %2,000 feet~ er $~+,000.00 a~ $7.00 per f~. 

Dear Cree~ h ~ d s  ~ ~ t ~ o ~ s  ~ver~ng %~0 unpatented mlnin~ c~aims a~d one 
$ ~ e  permi~ en ~ 5  ~cres. P~ymem~s ~ota~%~n9 $~,00~ have Se far  been ma~e. A 
pa~en~ ~f $67,~00 ~s d~e ~ a b e r  25 ~f  ~his year; ~Cher~se ~ e r e  ar~ ~ s~eable 

A f~rm p~posa% was not obtained f r ~  8ear Cree~, but ; t  wa~ suggested that 

YOurS very tru~y~ 

~ i o s u r e  
c~: ~JP~,e ,.wlo ~ c l o s u r e  

TA$~dsr j  wfo ~ ¢ | o s u r e  
K~Richa~d ~ ~xtr~ w/Enc%osure 

J. H. ¢O~RTRSG~T ~ 



lumbar 2~;. t ~ I  

Tke I0 Is les d r i l l ed  for N t l l l e r l l l W l  saelq~ w e  p e l l t l e e d  10' to ]O' 
f r e t  I0 el' the Is les In -ar~ ' .  I~ pair M I s le t  ~ cltee mr reeeeknce  
free m e s a  to uep le  (SO ~ lnNrvo le | ,  lint me eve r~ l t  avorqle af  ~ m l ~ l l e r -  
el,r~| heles yes enly . 0 ~  Cv (equivalent) be lw the e~leret ten k e l u .  These 
results demenstrete |real i r r q u l a r l w  ef vstues, but s t r e q l y  Hiq~ert the ever- 
e l l  herbal*, e l q  m d e  by e In ~ ul t t l  m t e m l  cdse~ks by 
Nmlsy sem, Aey I d  1he ~ -,-,,,uuel CaNer te  Sott Lelm GIt'y. Clues 
eorrmpmdem~e ms ebteleed eeupt  In tke Ae-AIt values ~ltich w e r e f l M I  ly 
from $.~S/ten (Jmebs) to . ~  ~Kenmm~t I tuear~  Center). A fur t lmr el(me 
e~sk en tke Ca-flu w i r e  ees ebtetNd by r e t e r e l q  IJ~ 10 metal l e r l l u l  hale 
s4mple pulps l~e 3N4bs in Tt~lNIm. 

Seam eight different outume estlaates h4w been made by Bear Creek and 
al~kar departnmnts. Cu ere es t laa tB ranging free 80 e l l i l en  tees of .1t86~, Cu 

.os1% ,us z (no, S) to 17o .el l len a m  ef .~'1, cv ,~d .071% nes~ (he. 6e). 
These relalrns at  ~ Cu ~ ) ~  IQNI 3 are shales in ldN brushers as el |eaSt 

llo. 5 

~ Ca!  t i t  Prva~t ~rs)  

15,000 18.1~ $26,3)1,000 7.02 

b t e  of (after Fed. 

me. f~ :~o.o00 28.k )),)5o,ooo 7.5~ I).O0~ 

AsHelng • unlfern cash f lee.  tits rate of  return eccerdlng to Ute Presser 
Wslel mUWd Is S ~  far lle. 5 and 9.~1~ far tle. 6a. 

tMIng appreutimeted Alssten eOlN and Dear Creek*s tens and grade in ~ lenm 
! and, c ~ l l : l  estleete in Gelmm Is ,  Table 11. plus 30~ dt lut |ee In tees awl 
10~ In grade, eul~mo by t h e ~  a t  ~ j  Cu end 7g~C NsSlt 
• return of IA..6K for • 19 year I l f i ,  as r e l i e s :  

tWodus 

1 ~  dl Ivt lqe T•• . ~  .o71 t .&3: I 

b |  i~II1 : 

. ] ~ m X  .el  x n X - . H  

Au'~I - - - - , ,  

S l t . ~ l $  per tee 

l l l u l q  ~3Lii) $ 

l M I m t  ~ , 

up. p re f ! t  
l ~ r m  
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ANERBtA~ SMELTING AB~ REFIN)NG £OHPANY 
Tu~sen Arizona 

October 25, 196) 

Mr. Kenyon Richard, Chief Ge~iogist 
Amarlcan 5melting and Reflni~g Company 
|2Q Broadway 
N e ~ Y ~ r k ,  N, Y. - )0005 

$1ERR|TAoLOFTOR PE~K PR~F~TV 

..Ariz a . _  

O 

~ea.r S i r :  

E~c%osed is a c~pV ~f Bear C¢~ek~s brochure on the S1err i ta-Lof~ Peak Ore 
B~ieSo ~s ~ m~t~one~ to H~. P~liock b~ phone, ~-~e approached ~r= t4~%thler, 
local ~xploration ~nag~r~ after learnl~g chat the property ha~ been offere~ to 
~ther C~aB~e), 

~n ~ r i e f ,  the ore zones are gent ly  d~ppin~ t~b~tar bodies o~ disseminated 
chalc~pyr~te and ~ l y  in d|abase a~d ~nzonite, extending f r ~  the surface to 
over ]000 ~ ia depth. $~nce al l  rock In the v ic in i ty  contains values, the i~m|ts 
(and shape) a~ ~re zones are deter~iaed by Bss~j~ boundarBes, 

Dur{ng the past {~ay or t~ we hav~ mad~ a brief examlnati~n of Beer Creek"s 
data anc~ a brief tour t~ the f t e )d ,  The p r ~ e r t y  adj~tns D~va)~s ground on th~ 
west and north ,  

~ d  e ~ s u r e s  ~cc~r in severa] was~s and r ~ d  cuts, ~x)dat~on and ieachin~ 
is shaw ls ,  v~ry~ng f r~n zero to 30 = dspth, in ths ~iab~se c~pper and ~ ) y  v~ith 
minor p~fr~te (tOtal s~ lph |~$  less than 2.0%} a~e ¢on~ne~ ~ s t  ~ n t i r e i y  t~ 
narrow s t r ingers  ~f d~verse or~e~tati¢~o Ths dlabas~ has a d~rk, ~ a | t e r e ~  
appeara~Ceo The q~artz ~ n z o n t t e  a~d b i ~ t ) t e  quact¢ ~ n , ~ n i t e  ~cc~sion~i~y e×h~btt 
~e~k a) ter~¢ion i~ sheetsd ~ones and ~ i n e r a t ~ a t i o ~  ~ these r~cks is part|a%%y 
d~sse~nated. As s h ~  by the d r~ l l  resu l ts  in the S l ~ r r l t a  area, s l ~ t t y  h~gher 
C u ~  values for~ B zer~ extBnd|ng d~v~ tO the SE ~ the all,Base. The Loft~}~ Peak 
~ e r a | ~ a t t ~ n  is e n t | r e | y  ~ t h | ~  the quart~ ~ n l ~ | ¢ e ,  

Except 'for the ~regr~s-s~on ~n~.)ysis '~ m e ~ ,  ore reserves were c~puted on 
100 ° |n terva l  p%ans c ~ r d i r ~ t e d  wl th  ~nfor~atlon on ~t-S an¢~ E-~ sections° Cont ln=t ty 
of the th~n tabu)at zonss s h ~  on sect ien is ¢~utstionab}eo A series of d iSC~-  
t inuous lenses is the ~ r s  probab|e pat tern ,  Hov~verp the th in  bands of "~aste" 
~verage a t  |e~st ha l f  ~r~e ~ re  ~ r a ~  , ~e the  e f f e c t  e f  ~ i  n ~ ~g d I ] ~ t  i ~  , say  2 ~  , 
~ u | d  be a lO~ red,or ion i~ gr~ade. 

Core re¢owry was e ~ ¢ e p t i ~ a t l y  high . . . .  99~ ove r -a l l  average, D r l t l l n g  
costs ~ r e  ) ~  =-© ~ . 0 0  per ~oot ~ n t r a c t  ( joy) and $1,25 for sampling, ~ssaylng, 
and roads, PrOgress avera~d )0 s per B~hour s h l f t  wi th H× w~rel lne, 
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Exploration Department 
Southwestern United States Division 
James D. Sell 
Manager 

November 8, 1991 

Mr. Raymond J. Mongeau 
President, Orcana Res. Ltd. 
121 Richmond Street West, Suite 405 
Toronto, Ontario M5H 2KI 
Canada 

Castle Cu-Mo Deposit 
Sheep Mountain 
Yavapai County, AZ 

Dear Ray: 

Your FAX arrived and your conclusion is correct. I have not yet been able 
to move any thoughts within Asarco to take on your property at this time. 

However, as you know, one good drill hole may turn it around and I hope 
Asarco will have a chance to change its mind. 

Thank you for the loan of all the data. 

I'm sending it all back with the maps in a map box and the reports in a 
separate box, by Federal Express. 

Thanks again for all your help. 

Sincerely, 

JDS:mek j James D. Sell 

cc: W.L. Kurtz 

ASARCO Incorporated RO. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue FAX (602} 792-3934 Phone (602} 792-3010 



Soulhwestern Exploration Division 

November 8, 1991 

FILE NOTE 

PD's Logs-Assays 
Castle Cu-Mo Deposit 
Sheep Mountain Area 
Humbug Mining District 
Yavapai County, Arizona 

Orcana Resources Limited had loaned SWED some material on the Sheep 
Mountain project. 

Included were some of the Phelps Dodge drill holes which SWED 
previously did not have copies of. 

Copies have now been sent to the files for following drill hole 
logs and assays. Holes SM-5 (log only), SM-7, -8, -10, -11, -12, 
-13, -23, -29, -33 (assay only), -34 (post-mineral volcanics), -35 
(post-mineral volcanics), -36 (not drilled), -41 (post-mineral 
volcanics), -42, and SM-43. 

0rcana intends to drill 4 or 5 new holes this winter. 

JDS:mek James D. Sell 

cc: W.L. Kurtz 



Southwestern Exploration Division 

November 8, 1991 

FILE NOTE 

Castle Cu-Mo Deposit 
Sheep Mountain Area 
Humbug Mining District 
Yavapai County, Arizona 

Raymond Mongeau of Orcana Resources Ltd., has requested his packet 
of data be returned. It will be sent Federal Express 11/8/91. 

Ray says he has raised enough money for five holes and plans on 
spending a few months in sunny Arizona this winter putting down the 
holes and proving his concept. 

He leaves the door open for Asarco SWED to look at the core etc., 
and hopefully, to change their mind on such a deep target. 

JDS:mek ames D. S e l l  

cc :  W.L. K u r t z  
S.A.  A n z a l o n e  
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FZVE JUra i9, 1992 



ASA_~CO 

W.  E. S A E G A R T  
SUPERVISOR 

W. L. K U R T Z  
ASSISTANT SUPERVISOR 

AMERICAN SMELTING AND R E F I N I N G  COMPANY 

 OUT.W  'r  N  × LO AT,O. 

,'. O. TUC O.. 

March 11, 1970 

j .  ~ .  C. 

S  970 

I 1 5 0  N O R T H  7 T H  A V E N U E  

TELEPHONE 6 0 2 - 7 9 2 - 3 0 1 0  

Mr. Hollis Peacock, Manager 
Mineral Development and Geology 
Utah Construction and Mining Co., 
550 California Street 
San Francisco, California 94123 

Dear Mr. Peacock: 

This will confirm our telephone conversation of this morning 
concerning our interest in your Sheep Mountain Property, Yavapai 
County, Arizona. 

We first became acquainted with Phelps Dodge's Sheep Hountain 
discovery durTng a general reconnaissance of the Bradshaw Mountains 
in 1965. During the following two or three years, we attempted to 
keep ourselved informed of their continuing drilling activities. 
From a personal source within Phelps Dodge, I was advised that their 
drilling had outlined a large primary copper-moly deposit beneath 
the exposed post-mineral volcanics. The grade of the deposit was 
considered sub-marginal at the then existing metal prices. We 
subsequently assumed that the property had been "put on the shelf" 
by Phelps Dodge. It was only recently that we learned of their 
relinquishment and that the property [lad subsequently been acquired 
by Utah Construction and Mining Company. 

My telephone call this moroing to you was for the purpose of 
inquiring as to whether Utah Construction and Mining Company might 
consider a joint venture with ASARC0 for the exploration and/or 
development of the Sheep Mountain Property. 

I have been assured by our management that ASARCO is interested 
in acquiring equities in large tonnage (marginal grade) copper deposits. 
One of our objectives is to secure assured supplies of copper con- 
centrates which would permit long range planning relative to smelting 
capacities. Perhaps this subject would be of mutual interest to both 
our Companies. 

We would be most happy to meet with you at any time to discuss 
the possible advantages of a joint venture development at Sheep 
Mountain. 
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Mr. Peacock, 2, 3/11/7o 

I will look forward to meet 
visits to Tucson. 

rng you during one of your next 

Very truly yours, 

W. E Saegart 

WES:lab 

cc: J.J.Collins 
J.H.Courtright~ 
Wm.L.Kurtz 




