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Orcana Resources Limited
405-121 Richmond St. W.
Toronto, Ontario

M5H 2K1

Asarco

1150 Notrth 7th Avenue

P.O. Box 5747

Tucson, Arizona 85703-0747

Attention: James D. Sell
Exploration Manager
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FROM 4168 364 2178

ORcaANA RESOURCES LIMITED

405 40342015
SUITL. g « 121 RICHMOND S11LFT WEST + JORONTO » ONTARIO « M&H 2166 « TLL | PHONE 416.942.8500

November 7, 1991

Asarco Inc.

1150 North Tth Avenue
P.0. Box /747

Tugson, Arizona
851030747

Attention: James D. Sell
Exploration Manager

Dear Jim

Res Castle Copper Moly Deposit, Arizona, USA

I assume you were unable to convince Asarce with optioning the property.
Orcana has decided to proceed with a drilling program early next year. We
plan to evaluate the property in detall and, as a result, we would appreciate
receiving the maps and PD drill logs that I left with you. I would appreciate
if you could send them by courier az s0on as possible,

After we complete our study I shall present you with a copy for your update.
When we proceed with drilling please feel free to visit the site anytime.

Thank you for your interest in the property.

Yours very Lruly
ORCANA RESOURCES LIMITED

Raymend J. Mongeau
President‘
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Exploration Department
Southwestern United States Division

James D. Sell
Manager

April 23, 1991

Mr. Raymond J. Mongeau

- Orcana Resources, Ltd.

121 Richmond St. West, Suite 405
Toronto, Ontario M5H 2Ké

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.

1'11 continue to work on it from this end and will be out of the office for
the month of May before | can get back on it.

Sincerely,

M%ZT/L_Q/

JDS:mek James D. Sell

cc: W.L. Kurtz

ASARCO Incorporated PO. Box 5747 Tucson, Az 85703-0747
1150 North 7th Avenue  FAX (602) 792-3934 Phone (602) 792-3010
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TELECOPIER/FACSIMILE COVER LETTER

NAME OF SENDER: ZC,LQH \Q(tf C( ?(”fK x4l
DATE :M;El(\‘@ 8 1L [ wome: ,

PLEASE DELIVER THE FOLLOWING LS) ~ PAGES ({INCLUDIRG THIS COVER
LETTER) TO'

wnse Lo Sell € "’."z"p(c.‘x"c::z{wm Mhnagy™ .
TELECOPIER : (Q;Q}]C =) 3([ Q(} — J

FIRM:

COMMENTS ¢

IF YOU DO NOT RECEIVE ALL PAGES, PLEASE CALL %ACK AS S00N AS

POSSIBLE TO:
NAME ¢ mft( (( __
PHONE ; ( [(}) Q{H - OIS

TELECOPIER NO: (416) 364-2178

’ WOIPoi A

JUN 1.8 4991,

ow cXploration



FFROrM 415 364 2173 F.ao1
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SW Explorauuu

June 8, 1991

Asapco

1150 North 7th Avenue
P.0. Box 5747

Tuesoen, Arizona
85703-0747

Attention: James D. Sell
Exploration Manager

Dear Jim

Re: Castle Copper Moly Deposit, Yavapai County, 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
economlic evaluation and sensitivity study on the deposit using a software
package by Gemecan Services Ine. I'm enclozsing a letter and an evaluation
resume by Steers and two tables completed by myself utilizing his 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
econcmic 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
dellars. The program is unable fto 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 return on the =male of the molybdenite
concentrates (in a higher price for wmolybdenite)., Further, the program
aasumes the ore to be a mixture of chaleopyrite and chalcocite whereas mogt of
the ore 18 believed to be chaleocite., 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 largs part of this is offset by the
fact that costs for labour and materials are much lower in the US than in
Canadsa.



The data produced by this study was rather favourable as it resulted in a
produgtion cost of 64 cents Canadlan (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-situ reserve grade of 1.27% Cu. Also,
we have been advised that this predominantly chalcoclte ore will probably be

amenable to leaching and solvent extraction and electrowinning.

If you have any questions or wish to cbtain the details of this program
please feel free to call, Hoping to hear from you shortly, I remain,

Yours very Lruly
ORCANA RESQURCES LIMITED

Raymond J. Mongeau
President



TABLE A

Castle Copper Molybdenum Property
Yavapail County, Arizona, USA

INFERRED ORE RESERVYES AND GRADE

Ore Reserves in Place: 403,000,000 tonnes
Grade: - 1.27% Cu (see note 1 below)
- 0.05% MpSp
-~ Minor Au + Ag Credits ($1.00 net/tonne of ore;

Ore Reserves Recoverable: 29,975,570 tonnes
Grade: =~ 1.17% Cu
- 0.014% MpSo
« Minor Au + Ag Credits ($1.00 net/tonne of ore)

Dilution Factor: 7.1% Recovery Facter:s 70%

Mill Recovery - Cu 93.89%
- MpSp, -~ 28.86%

Grade of Concentrate: Cu - 33% (see note 3 below)
MpS2 - 80%

NOTES ¢

1} 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 roonm
and plllar 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 left az 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 posaibllicy of
the mineable ores in place to average above 1,50% Cu.

2) The copper concentrate grade of 33.0% 1s c¢onservative as it
assumes the inclusion of a large amount of chalcopyrite. This
does not appear to be the case.



a)

b)

TABLE B

Castle Copper Molybdenum Property
Yavapai County, Arizona, USA

ECONOMIC EVALUATION AND SENSITIVITY ANALYSES

Ore Beserves in Place: 40,000,000 tons
In-Situ Grade: 1.27% Cus copper price 1,30 Cdn ($1.13 US)
Concentrate Grade: 33.0% Cu

Total Pre-Production Capital Cost $128,776,338

Annual Revenue st 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 tounes (2.6 million tonnes annually)
Milling Rate per Day - 7,123 tonnes

Mining Life - 12 years

Pre-production - 4 years

Payback - 3.6 years

Total Operating and Smelting Costs

per Pound of Copper Produced: Cdn$ - 0.64
Us$ - 0.55

SENSITIVITY ANALYSES

In-Situ Grade: 1.27% Cu (see above)

Copper Price

Cdng Us$ IRR ] NPV 12%
1.30 1.13 13.28 $15.57 million

In-Situ Grade: 1.50% Cu

Copper Price

Cdng US4 IRR %! NPV 12%
1.30 1.13 20.97 $63.85 mi1lion

TInternal Rate of Retupn or Disoounted Cash Flow Rate of Return before Taxes
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HENO
Date: June 10, 1991

To: Mr. R.J. Mongeau/Mr. J.A, Tait
From: J.E. Steers

Bubject: Castle Cu-Mo Project, Arizona

Az requested I have attempted some sensltivity apalyses for the “base case
geological model" censtructed Sept. 26, 1990, At that time current copper
prices and exchange rates were used and it was assumed ihat certain praclous
metals credits would be avallable., Since we did not have a good handle on the
precious metal grades we added a very nominal dollar value to the Lhen current
Mo8:z price Lo provide for sume precious metals credits. The base case should
be considered as a type 1 estimate accurate to plus or minus 25-30% as we have
insufficient information on the total tonnage llkely to be avallable, the
ultimate average grade, and the wetallurgical characteristics of the potentijal
Yore" to do a more reflned evaluation. Howaver the purpose of this exercise is
to Indicate that there are good geological and economic reawons to pursue
additional exploration to obtain the data needed,

The program used Lo prepare these estimaies is called Mine-Forecast, marketed
by Gemcom Services In¢,, designed and developed by Dr. J.B. Gammon who s now
a very senlor official with the Ontarle Minilatry of MNatural Resopurces. The
formulas used to derive such things us capltal and operating costs, mine and
plant sizing eit, are developed frow curves and published by 7. O'Hara, a very
well khown evaluator and consultant who spent much of his carser with Hudson
Bay Mining and Smplting., Tho program assumes that the minexralizetion being
treated 1s chalcopyrite whereas In actuality most of the minersllzation 1Is
chalcocite which would produce a superioxr grade concentrate, decreasge shipping
and smelting costs and yleld a higher netback to the potential mime. It has
been indicated that a chalcocite concentrate might be amenable to treatment on
site in & low cost solvent extraction electro~winning plant. Although the
construction of such =2 plant would add marginally te the capital costs the
production of a premler grade copper on site would yleld an improved netback
through 2 premium copper price and the elimination of smelter and concentrate
transportation charges, ({(Additional metallurgical testwork is required to
confirm or deny thls Indication, and for this cors is needed.)

The principal sensitivities on the potential economics of the prospect are, In
no particulay order, copper price, average grade of the depesit, discount rate
used, and because of the long lead times and the effects of discounting
capital costs and when they are Incurred, The program assumes total capital
costs Incurred evenly over a 4 year preproduction period however they are
l1ikely to be heavier in years 3 & 4 than In years 1 s 2.

An examination of the base case indicates that at any discount rate equal to
or greatexr than 6% mine 1lfe (11 yoars) ls sufficient Lo provide positive net
present value) therefore there is little reason to pursue exploration for more
tonnage eince the known minezallzed volume will contain sufflcient tonnage for
the postulated 12 year mine life. Annual mining and processing cosls are
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estimated at §34,148,810 which when dlvided by the recovered toppex per yeat
(28,96) tonnes x 2204.6 1bs) yields a minesite cost of 53,48 cents Canadian
per pound recovered At the smeltexr (transportation and smelting charges would
8dd to this cost, however even this number s conservative since ne credit s
given for moly and P.M. credits,} Using preclsely the same parameters as In
the bace case and changing the average grade to 1.5% (which certalnly seems
reasonable when the geological data is examined has the effect of reducing the
nining and processing costs to about 44 cenis Canadlan a pound of fecovered
coppet. The above 1llustrates why 1t Is so important to perform additlonal
drilling to establish the average grade and the metallurgical characteristics
of the mineralization.

ot
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SECTION 1 ~ INTRODUCTION
This worksheet was prepared by! J. £, STEERS
The property being evalusted is known as) Castle Cu-Ho

Date that this vorksheet vas prepareds 11-JUN-1994
Netals present and prices chosen(Cdn.bl)

Copper (Cdnd/
$1,30
Koly(Cdns/lb
$6.05
Tonnage eshinate: 40,000,000 Tonnes
frade estinate:
Gold gfat.
Bilver o/nt.
Copper 1.21 %
Lesd }
line A
Holy 0.05 ¥he82
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BECTION IT - KINING PARAMETERS:

Average stoping width of the ore zone 30,00 aptres
General dip of the ore rone 0 Dugress
Neyiaun depth belew surfate 100 setres
Relatively compebent rocks 2
ROOK &ND PILLAR UNDERSRDUND MERINE CASE:
Calculated dilution factor: 1
hasuned recovery factors 10 %
Recoverable ore reserves: 29,575,570 Tonnes
Bith a grade of} ) fu Ag gnt
0,00 0.00
Cuy PhX
1,19 0.00
lo} X021
0,00 0,04
Cateulated annual mine capacitys 7,600,000 Tonnes/year
Hence mine lifetine ist 12,0 Years

BAACHRREEREF R R EEREE S R FRFR AR F MR LR R P I

BECTION 111 - MILLING PARARETERS Copper (+/-Au & Ag)- Moelybdeaile ores
COPPER CONCENTRATES

Calculated aill recoverys 93,88 % for Cu,

{aleulated mill recoveryl 100,00 X for Ag. |

Calculated nitl reteveryt 160,00 % for Aw

Assumad grage of Cu in the concentrates 728.50 Ycu

Calcuinted grade of Ag in the contentrate 0.00 gne/tn.Ag

Calculated grade of Au §n bhe concenbrate 0,00 gas/tn.hu

Recoverable netals per year » 28,581 Yonnes of Cu :
Recoverable eetals per year - O Orass of &y

ketoverable eebals por year - 0 Grams of Au
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Tonnes of concentrate produced per

NET EMELTER VALUE
CONCENTRATE TRANSPORTATION CDSTS:
Rail freight distance:
Rod fraight distance:
fcean Yransport (Cholce #h
Nupber of transfer peintmi
Transportation cost 1

ANHUAL REVENUE AY THE NINE SI1TE:
MOLYBDENITE CONCENTRATE
Calculated RiL) Recovery!
Assuned grade of MoSZ in concentral
Recoverable mebale per year -
Tonnes of contentrate produced per
NET BMELTER VALUE
CONCERTRATE TRANSPORTATION COSTS:
Ruil freight distance:
Road frefght distance:
fcean Transport (Choice #)4
Nuaber of transfer polntst
Transportation cosf ¢

ANNUAL REVENUE AT THE WINE SITE:

TOTAL ANNUAL REYENUE AY THE MWINE S1TE:

15124

2 1 416 3I3IB 8498 FANHAN" SCOPYCHTR

P-2

year - lOI,G!G Tonnes

$h47.64 Flanne

120 ks,
80,80 kns,
5
|
$33,79 /Tenne cent.
$b2,2377,464

26,86 ¥ for Rab2
H B0 xNoS2
307 ths of Hot2
383 tonnes
$10,670,26 /Tonne

year -

120 kns,
50:00 kﬂh
B
{
$33.79 /Tonne tont.,
4,076,247

+66,4%3, 110

e S Lt A R A A A LR s e d e iR a Y]

SECTION IV - ESTINATION OF OPERATING COSTS

Daily eined tonnage (3d/wk)~
Daily milled tonndge (rdiwk} «
Hing operating tosis:
Labour Cost - (Roon and Pillar)
Supplies Cost - (Roon and Pillan)
Kill Operating Cosls
Labour Cost
Supplies Cost
ERPLOYEES REQUIRED: -
bparating Personell - (Minel:
Room and Pillar Mining:
Developpent
Btopling
Hine Bervice
Hajntenance
Hine ttafl
T074L
Dpeveting Personell - (Mill)
corples sulphide mills
Adninistration and Gnl. Servicest
Electrical Services

10000 Tnefday(Ore)
7123 Tns/day

$2.08 /Tonne
$3,6) /fonne

$1.70 /Tonne
$2,47 /lonne
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PHr 12,91 15104

Mant Sery. & Roads
Tovnsite
6nl, Adain,
TOTAL EMPLOYEES REQUIRED:
Aein & 6nl Bervices -Operating Costs/dy,
Elecirical Services
Surface Plant Services

Camp Eaployees Wages
fringe Benefits
Supplies
Camp Operating Cost
8nl Adnin Expenses
Eleckric Power

T0TAL

pdain & GnlServ Cost

TOVAL ANNUAL DPERAYING COSTS:

© B 1 416 336 0498
P-3
8
3
19
259

41,064
$561

$782

1348

$1,079

$3,58

#1,565

$14, 745

424,565
$3.4% /Tonne(Dre}

+34, 148,810

RN R R R A AR ENR AR LR PR RN DR R R R R E RN RN

SECTION V ~ PRUCESS PLANT,CAPITAL COST EBTIRATIONS

Plant=8{te Clearing and Mass Excavation
Relatively flat siter

$1,065, 704

Concrete Foundations and detailed excavations

Concrety slabs on compact gravel/sand:
Crushing Plant,Coarse Ore Sterage
aid Conveyors:
Soncentrator Bullding
Kild climate:
ringing Section and Fine Ore Btorage
Kedics ores (70% ~2004)3
Fiotation and/er Processing Section
Flotation-conplex base aeta) ores
Thickening and f{ltering Eection
Eoaplex base metal ores
Concentrate Storage and Leading
CAPITAL COBY OF PROCESS PLANT;

5,784,408
7,230,508
#4,020, 338
$11,628,327
44,845, 15
$1, 506,778

$1,324,710
$36,981, 198
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SECTION VI - MINE, CAPITAL COBT ERTIRATION.
UNDERGROUND MENE CASE
Tinbered shaft
Areat
Cost of shaft winking
Hoisting Plant siziny and Cost
Drug diameter
Hojsting Speed

. 4.3 sg.n
11,787, 348

6.§ petres
573.6 a/nin
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Hotor Horsepower
Area of Hoistroon

Headfrape Height

Weight of strutiural sheel

Cost of eratting Headfreme complex

Cost of installing hoist

Cost of Holsiroon

Cost of Hoist Equipaent

Preproduction Hine Developasat cosis
Drifis,ranps, radses(as grifting equiv,)
Cost of Hine Davalepnent

Compressor capacity
Compressior installation ¢ost

Conpressor purchase prics
Equipsent cost & inslallation
Cott ol Maintenance Facilities

CAPITAL COBT OF UNDERGROUND MINE

o 1 416 338 0498
P-4
7,643.8 WP
1,225,2 50,4
68,1 eelres
2,2‘2’977 Kg-
48,043, 160
926,909
3,423,690
$5,751,634

FANHAN' SCORPYCNTR

14,635 metres
$12,291,220

14,816 CFH
$261,554

41,444,763
$14,509,722
$2,665, 208

$61, 107,232

N LT L e R I R e AT Y YRR R Faa Y dEtassssss

BECTION VII-PLANT UTILITIES AND GENERAL SERVICES,CAPITAL COST EBYINATION

Existing ubility services

Pesk

Substatien

Lot Dist.

Cost of power line exiensiont

Tailings Storage

¥ater Supply

kectaim water required

Cost of reclaim vater pusps

Lost of General Plant Services

Kns of road to be construched

Cost of atress road conatruction

Tovnsite/Atcoanodation costs
UTILITIES AND GENCRAL BERVICES CAPITAL €DSY

26,164 K
+2, 153,946
43,692,479
$107,934
#1, 285,424

1,254 BPA
4389, 475
$1,225,91%
{0

11,209,280
$1,862,293
§11,976, 756

Y S r g e L L R P R LA R LA R R BRSNS AR SR a 2L

SECTION » VIIT PROJECT OVERHEAD CORS
Feasibility studies,desigh engingering
and technical planting

5,903,262

Project supervision,conbract sanagement,espediting
snd genaral consiruction facilities,inciuding

canp costs
dduinistration,accounting, degal and

$8,805,220
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pre=production employsent of key
operating staffy
TOTAL PRDJECT GVERHEAD COSTS
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SECTION 1X ~ BSUSTAINING CAPITAL COSTS
Kill Sustaining capitel cost
Rine Sustaining Capilal Cost
TOVAL SUSTAINING CAPITAL COSY

B F R AR TR N R T R N R R NP E LR R E XA AR R 4ES

BRs L L4 P L2iwr.

4,402,610
18,711,092

§187,826 /Year
45,618,538 /Yexr
15,806,365

Bl 4l Dob VETS

5
86,45
3,13

0,99
1
0,00

TOTAL
7597.44
108,79
120,78
he.68
§.54

CASH FLOK DISTRIBUTION BUMNMARY ? é'
Castle Cu-No
YEAR t=-—-> 1 2 3 4
ARK, REYw =) 0. 00 0. 00 ¢, 00 0,00
0P, C0575--) 0,00 0,00 0,00 0,00
CAPTTAL-~=) 32,14 32,19 318 Ll
SUSTcCAP") 0-00 0.00 0.00 0100
HORK. CAP-=) §.00 0,00 .00 4. 00
CASH FLOW-> (32.19) (32,19Y  (32,19) (3219 26,30
NPyegi--y $42.54 ¥illien .
— NPY&I0Y-) $23,13 Hillion
Hpvelzied $7.92 Killion
NPVR14%-) (43,95 on
NPVELEX-) ($13. 238111 1on
HPVRIBY ($20.49)
BCFROR--? 12,28 YCIRRY
66.45 G645 b6, 48 0,80 . ¢ ég % 20
' ' ' 600  0.00 000  0.0p
5.81 5.81 5.8 0.00 0.00 .
000 0,00 8,94 0,00 0,00 g.gg . g:gg
26,80 26,50 39,04 0.00 0. 00 0.00 0,00

191,24

6
b6, 43
I H]

0. 00
5.81
0.00
76,30

66,45
U0

3,8
0.00
26,59

FAMHAH® SCOPRPYCHTR

PHADHE BUUFYLNTR

66,43 66,45 8645
Mds MBI

SIBi SIBI SIB!
0,00 0,00 0.0
26,50 26,50 26,50

A
£6.45
.15

4Bt

26,50

T
P.O7

Y

12

" 66443

.10

5.8l
0,00
26,30

13
66,43

3.1

2.0t
0,00
26,5¢
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SECTION X - SUNNARY
T T T T T L S S T LR IR AT R IR SRS R L

PfDPHt)’ B8l s viiricniaanriiiien Castle Luvho

Ore TYPEecvvvntinimiinascirssrrron Copper = Holybdenite ore

Hinlng Kethod ustdiiisviiaiiiiiiiin koo and Pillar

Recoverable Ore Reserveticviiassnas 29,975,574 Tonnes

Hintng Rate {ef ore) per daysvveesan 10,000 Topnes

Billing Rale per d2y.usssrsnireanass 7,123 Yonnes

Bine LEfebig@uaoisscaniinenieaisioe 12,0 Years

Annual Revenue at the Minesite.siviveasnisner 366,453,710 -

Annual Operabing Roste,vaiiusisivineinin 134,148,810
Capital Cost of Billiviiiiiaiiiiininianiiana,  $36,981,198
Capital Dost of Mineaevsvsinnivinnnnnarcons 361,107,292
Capital Cost of Utilities and Sprvicagsvu.a..  $11,978,786
Project Overhead Cost%avininnrcensncsrrerenne  $18,711,092

Horking Capital Required (3 cos operatingd.,, 46,537,208

Yotal Pre-Production Capital Cosbuviurivevanad $120,776,338

Proprodu‘tion (Y{G)lillllllll.'.“l.lllIll‘l.l ‘
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Property Haf€sveronvrraeninininnnny Castle Cu-fo

Dre Typearssvanmmvannniiiviarisiin Copper - Molyhdenite ore
Hining Hethod usediuviiiaviviviannns Room and Fillay
Recoversbie fre ReserveS.iiavsiensss 29,975,570 Tonnes
Binlng Rate {of ored per dayo.iva.s 10,000 Yonnes
Killing Rate per da¥ivivrersiicinsns 7,123 Tonnes
Hine Lifetimtiireiarronincnnneenin, 12,0 Yours

dnnual Revenue at the Mindsidesrioriiiriannans  $80,861, 667
Anrual Operabing Cosbs..vvrvviannaininn, 434,140,810 ~
Capital Cost of Millivooiviiiniconnnnan,  $36,961,198
Capital Cost of Mine viiciiiviiviiiiinnen $B1,107,792
Capital Cost of Utilities and Services..... o 811,976,756

PYOJEC‘ Gverhﬁﬁd CMH.........,..-....nnu ,‘8171!,03?

Horking Capital Required (3 wos operaling),,. 8,337,203

Total Pre-Production Capital fost.iyviivares $128,776,336

FfEFfodeHDﬂ ‘y”)lnnnnunsunulunn 4
F’iyback tyEﬂl’G)u“.“-.uu.un- ----------- ) " 3:1{'
‘chPE((cdn‘,Lﬁ)uunlullllnllllllunlnlx.nu.A..n 51.30
Copper ($USHLb. v iviinii i iinvnnn e, feveasaa . $1,13
In-situ Cu, grade 1,50 %

Concentrate grade 334 Cu,



CASH FLOW DISTRIBUTION SUMMARY

Castle Cu-to

YEAR #----)

ANN . REV===}

(P, CORTS--¥
CAPITAL~-)
SUSY.CAP~~>
HORK.CAP--)
CASH FLOW-)
NPY@gY--3 §
NPVeLQY-)

NFV8 21~}
NPVELd%~->
NPYR1G:-)
NPYVR18Y-)
OCFROR-->
Copper (Cdn$/LB)

$1.30 ——

! 2
0.00 0,00
.00 0.00

3419 3213
0. 00 b0
0.00 0,00

{32.19) (32.19)
121,34 Nilldon
$89.25 Rillion
63,85 Hillion
§43.67 Million
$27.59 Hillion
$14.64

20.97 %{IRR)

14 13
80.66 80,66
.15 .15

1,81 3.81
0,00 0,00

40.70 40,71

{‘W’\

o,
3 4
¢.00 0.00
0.00 0.00
3219 319
0.00 0.00
0.00 0,00
(32.19) (32.19)
16 17
80,66 0.00
34,15 0.00
5.81 0.00
8.4 0.00
43,24 0.60
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40.71
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.15
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8. 54
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9
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7). N
NAME OF SENDER: j&l&jfﬁmb{ Mo
DATE s ;ﬁ;E&fNQ, ‘%%_ ICE:ii TIME: ™

v

- PLEASE DELIVER THE FOLLOWING ‘g PAGES (INCLUDING THIS COVER
LETTER) TO:

NAME @i CQMM . ‘__, F 7( ) C { C{ﬁa 1 f( _1”1( \()CQ}:T )
TELECOPIER: (@ }]CH) §f CITY: '
FPIRM: | NI 0

COMMENTS :

IF YOU DO NOT RECEIVE ALL PAGES, PLEASE CALL BACK AS_SOON A8

POSSIBLE TO:
— Mar (3
NAME ¢ e
PHONE : (q l( )) ﬂL{H . ,;;Z(f.") l%ﬂ

TELECOPIER NO:y (416) 364-2178
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June 18, 1991

Asareo

1150 North Tth Avenue : :

P.0. Box 5747 ASARCO Incorporaie.
Tucson, Arizona

B5703-0747 o RN 8 1991

Attention: James D. Sell SW Expkagivn
Exploration Manager '

Dear Jim

Re: Castle Copper Moly Deposit, Yavapal County, Arizona

Further to my recent letter and reporis 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 uzing a software
package by Gemean Services Ine. I'm enclozsing a letter and an evaluation
resume by Steers and two tables completed by myself utilizing his informstion.
While we have had to wamke 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 viablility 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 oapital and operating costs for this  bulk-type underground
operation. :

This program was developed in Canada s0 the nuwbers are all in Canadlan
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 returm on the sale of the molybdenite
concentrates (in a higher price for molybdenite). Further, the program
agsumes the ore to be a mixture of chalcopyrite and chaleocite whereas most of
the ore 18 believed to be chaleocite. In this study we have used a
congervative 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 costz for labour and materials are much lower in the U3 than in
Canada.
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The data produced by this study was rather favourable as it resulted in &
production cost of 64 cents Canadlan (55 cents US) per pound of oopper
produced after smelting charges and Au + Ag oredits are taken Into
congideration and on the basis of an in-situ reserve grade of 1.27% Cu. Also,
we have been advised that this predominantly chalcoclte ore will probably be
amenable to leaching and solvent extraction and electrowinning.

If you have any questions or wlsh to cbtain the details of this program
please feel free to call. Hoping to hear from you shortly, I remaln,

Yours very truly
ORCANA RESOURCES LIMITED

S s —S—

Raymond J. Mongesu
Fresident




TABLE A

Castle Copper Molybdenum Property
Yavapal County, Arizona, USA

INFERRED ORE RESERVES AND GRADE

Ore Reserves in Place: 40,000,000 tonnes
Grade: =~ 1.27% Cu (see note 1 below)
- 0.05% MgSp
- Minor Au + Ag Credits ($1.00 net/tonne of ore)

Cre Reserves Recoverable: 29,975,570 tonnes
Grade: ~ 1.17% Cu
- 0.014% MpSy
- Minor Au + Ag Credits ($1.00 net/tonne of ore)

Dilution Factor: 7.1% Recovery Factor: 70%

Mill Recovery - Cu 93.89%
- MgS» - 28,86%

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

NOTES:

1) 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. Alsc, based on a room
and pillar mining method the unrecoverable pillars are most
likely to be placed in the leaner portlion of the orebody.
Assuming that the average grade of rock left 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 wineable ores in place to average above 1.50% Cu.

2) The copper concentrate grade of 33.0% 1is conservative as it
assumes the inclusion of a large amount of chalcopyrite. This
does not appear to be the case.



TABLE B

Castle Copper Molybdenun Property
Yavapail County, Arizona, USA

ECONOMIC EVALUATION AND SENSITIVITY ANALYSES

a) Ore Reserves in Place: 40,000,000 tons .
In-Situ Grade: .1.27% Cuj 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 Coat $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 - T,123 tonnes

Mining Life -~ 12 years

Pre-production - 4 years

Payback -~ 3.6 years

Total Operating and Smelting Costs

per Pound of Copper Produced: Cdn$ - 0.64
US$ - Ov 55

SENSTTIVITY ANALYSES

b} In-Situ Grades 1.27% Cu (see above)

Copper Price

Cdng us$ IRR %1 NPV 12%
1.30 1.13 13.28 $15.57 million

¢} In-Situ Grade: 1.50% Cu

Copper Price

Cdng U3¢ IRR 3 NPV 124
1.30 1.13 20.97 $63.85 million

TInternal Rate of Return or Discounted Cash Flow Rate of Return before Taxes
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Date: June 10, 1951

Tos Mr. R.J. Mongeau/My, J.h, Talt
From: J.B. Steers

subject: Castle Cu-Mo Project, Arlzona

As reguested I have -attempled some sensitivity analyses for the Yhase case
geological model" constructed Sept. 26, 1990, At that time current copperx
prices and exchange rates were used and It was assumed that certaln precious
metals credits would be available. Sinte we did not have a good handle on the
precious metal gradss we added a very nomina) dollar value to the then current
HoSz price Lo provide for some preclous metals credits. The base tase shounld
be consldered as a type I estimate accurate to plus or minus 25-30% as we have
insufficlient lInformation on the total tonnage likely to be avallable, the
ultimate average grade, and the metallurgical characteristics of the poteniial
Yore" to do a more reflned svaluation. However the purpose of thls exercise ls
to Indicate that there are gqood geological and economic reasons to pursue
additional exploration to obtalh the data needed.

The program used Lo prepare these estimates is called Mine-Forecast, markKeted
by Gemcom Bervices Inc., designed and developed by bDr., J.B. Gammon who 1s now
a very senfor official with the Ontari¢ Ministry of Natural Resources. The
formulas used to derive such things as capital and operating costs, mine and
plant slzlng etg, are developed from curves and published by 7. O‘'Hara, a very
well known evaluator and censultant who spent mueh of his career with Hudson
Bay Mining and Smeolting. Tho program asssumes that the mineralization bheing
treated is chalcopyrite whereas in actuality most of the minerallization Is
chalcocite which would produce a superlior grade concentrate, decrease shipping
and smelting tosts and yield a higher netback to the potentlal mine., It has
been indicated that a chalcocite concentrate might be amenable to treatment on
site in a low cost solvent extraction electro-winning plant. Although the
gonstruection of such a plant would add marginally to the capital cests the
prodoction of & premler grade copper on site would yield an improved nethack
through a premium copper price and the elimination of smelter and concentrate
transportation charges., (Addltional metallurgical testwork is required to
confirm or deny this Indication, and for this core is needsd.)

The principal sengitivities on the potential economics of the prespect are, In
ho particulsr order, copper price, average grade of the daposit, dlscount rate
used, and because of the long lead times and the effects of discounting
capital costs and when they sre lncurred, The program assumes total capital
costs Incurred evenly over a 4 vear pteproduction period however they are
likely to be heavier in years 3 & 4 than In years ] & 2.

aAn examination of the base case indicates that at any dlscount rate equal to
or grestex than 6% mine life (17 yoars} s sufficient Lo provide positlve net
present value) therefore there is lltile reason to pursue exploration for nmore
tonnage since the known mineralized volume will contain sufficlent tonnage for
the postulated 12 year mine life, Annual mining and processing cosls are



estimated at $34,148,810 which when divided by the recovered copper per year
(28,96) tormes x 2204.6 lbs) yields a minesite cost of 53,48 cents Canadian
per pound recovered at the smelter (transportation and smelting charges would
add to this cost, however even thls numbar is conservative since no credit fs
given for moly and P.M. credits,) Using precisely the same parameters as in
the base case and changing the averaga grade to 1,5% (which certalnly seems
reasonable when the geologlcal data 1s examlined has the effect of reducing the
mining and processing costs to about 44 cents Canadian a pound of recovered
copper. The above lllustrates why 1t Is 8o important to perform additional
drllling to establish the average grade and the metallurgical charactaristics
of the minaralizatjon,

BE,12/91 15146 ® 1 416 338 p4ss FAMHARY SCOPYCHTR P.



Asarco : B N E T
1150 North 7th Avenue X o R
P.0. Box 5747 :
Tucson, Arlzona. 85703 0747

Attention? James D, Sell
-Manager
Exploratlon Department

[

Dear Jim

Thank you for youryletter of January 14, 1991 I m‘sorry for the

1ong delay in gettlng “to Arlzona ’ Our syngenetlc base-metal

I've arranged.to plck up the Phelps Dodge'drlll data the.
March 18th, 1991,
sometime ‘that week if you are avallable

I ‘shall ,ca
office on March 18th from Arlzona A

Yours very‘truly

ORCANA RESOURCES LIMITED

Raymond J. Mengeah



Exploration Depariment
Southwestern United States Division

James D. Sell
Manager

January 24, 1991

Mr. Raymond J. Mongeau
President, Orcana Resources Ltd.
Suite 405

121 Richmond Street West
Toronto, Ontario

Canada MBH 2K1

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.

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

Sincerely,

;lézxvted Zty‘/diLLZéT

/" James D. sell
JDS :mek

cc: W.L. Kurtz

ASARCO Incorporated P. O. Box 5747 Tucson, Az 85703-0747
1150 North 7th Avenue (602) 792-3010

DS
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ORCANA RESOURCES LIMITED
T 014

SUITE-Se4 - 121 RICHMOND STREET WEST - TORONTO « ONTARIO - M5H 2K6 - TELEPHONE 416-94Z.9500

January 14, 1991

Asarco Inc,

1150 North 7th Avenue : | ASARCD fcorpoate
_ ‘Tucson, Arizona 85703 ... .ceciiciii
- » JAN 2 3 1991)
Attention: Jim D, Sell X
Exploration Manager Shi Capreawail

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 2zone, 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 RESOURCES LIMITED

//i;wmnnd J. Mongeau

President
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m Southwestern Exploration Division

December 18, 1990

S.A. Anzalone
Tucson Office

Castle Cu-Mo Deposit
(Sheep Mountain Project)
Humbug District

Sec. 10, et al, T8N, RIW
Yavapai County, Arizona

Dear Sal:

| 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.

j/z’//c ) T de

JDS :mek James D. Seil

Att.

cc: W.L. Kurtz (w/o att.)
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December 17, 1990

W.L. Kurtz

Castle Cu-Mo Deposit
(Sheep Mountain Project)
Humbug District

Sec. 10, et al, T8N, R1W
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.

| then called Orcana 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.

Orcana 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 203 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

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 Orcana 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.

Orcana 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.




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.

| 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 James D. Sell

Attachment

cc: R.L. Brown

F
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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
Yavapal Series of Precambrian age cut by foliated granite
alaskite and diorite of the Bradshaw complex also Precambrian
in age. 1Intrusive 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 500 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



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
1,100 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 MoS?2 TXMoS?2
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

POSSIBLE 10,361,383 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 |
suwe%?ng ::76-[ ! 6—

+ 121 RICHMOND STREET WEST » TORONTO - ONTARIO + M5H 2K6 - TELEPHONE 416-947-8566-

April 18, 1991

ASARCD Incorpeizic

Asarco PR 23 19
1150 North 7th Avenue 9
P.0. Box 5747 SW Expiloratiun
Tucson, Arizona 85703-0747
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

W

Raymond J. Mongeau
President
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i ORCANA RESOURCES LIMITED |
SUITE:LQOS‘ %q

121 RICHMOND STREET WEST » TORONTO « ONTARIO « M5H 2K§ TELEPHONE 416-942-0560

November 19, 1990

Asarco Inc,

: \ ’ . . Abl’\u\, !
1150 North 7th. Avenue , VG, gy
P.0O. Box 5747 ‘ o
Tucson, Arizona 85703 ' DEC J 1990
; Attention: J.D. Sell, Manager . SWExpioranon

Dear Mr., Sell

We wish to present you an attractive exploration and development package
consisting of a large supergene enriched copper blanket deposit averaging
about 100 ft. :in thickness within a large copper-molybdenum systan located
about 50 mlles northwest of Phoenlx, 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 - 100 million tons grading 0.50 -
0.65% Cu. and 0.06% MySy, 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

ORCANA RESOURCES LIMITED
.

er 3;%;,4¢;§"’D

Jo . Tait, Q.C.

JGT:mg
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KEEP THIS ON TOP

Subject:

SHEEP MOUNTAIN PROJECT (PHELPS-DODGE)

Humbug Dist.
Yavapai Co., AZ

Sec. 10, 11, 14, 15, 20-23, T8N, RIW
Columbia 7-1/2' Quad
Prescott AMS

See: South Bradshaw Area Mines
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REPORT ON
GEOLOGY AND MINERAL INVENTORY
CASTLE COPPER-MOLYBDENUM PROPERTY
SHEEP MOUNTAIN EAST AREA-
HUMBUG MINING DISTRICT
YAVAPAI COUNTY, ARIZONA
U.S.4. '

FOR

ORCANA RESOURCES LIMITED
' TORONTO, ONTARIO

CANADA
SCARBOROUGH, ONTARIO ; DONALD A. BOURNE, 2
AUGUST 27, 1990 ©/ CONSULTING GEOLOGIST
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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. 1Intrusive 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 Precambrfan 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



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
1,100 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 TXMoOSD
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

POSSIBLE 10,361,383 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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PROPERTY DESCRIPTION

The Castle copper-molybdenum property centered on latitude
34° 00'N and longitude 112° 30'W consists of a block of 141
unpatented lode claims covering approximately 2,500 acres
located in Sections 10, 11, 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 10 (12 claims)

RAY 1 RAY 5 RAY 27
2 6 29
3 7 53
4 8 111

SECTIONS 10 AND 11 (4 claims)

RAY 28
30
55
110

SECTIONS 10 AND 15 (2 claims)

RAY 31
32

SECTION 15 (22 claims)

RAY 9 RAY 15 RAY 21 RAY 33
10 16 23 34
11 17 23 36
12 18 24 - 37
13 19 25
14 20 26

SECTIONS 14 AND 15 (1 claim)

RAY 35
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SECTION 14 (15 claims)
RAY 38 RAY 43 RAY
39 44
40 45
41 46
42 47
SECTIONS 13 AND 14 (1 claim)
RAY 54
SECTIONS 15 AND 22 (5 claims)
RAY 56 RAY 62
58 64
60
SECTION 22 (14 claims)
RAY 57 RAY 100 RAY
59 101
61 102
63 103
65 104
SECTIONS 14 and 23 (7 claims)
RAY 66 RAY 74
68 76
70 78
72

SECTION 23

RAY 67
69
71
73

(7 claims)

RAY 75
77
79

48
49
50
51
52

105
107
108
10¢



SECTIONS 21 AND 22 (3 claims)
RAY 98

99
106

SECTION 21 (24 claims)

RAY 80 RAY 91 RAY 116 RAY 134
81 92 117 135
82 112 118 136
83 113 119 137
89 114 132 138
90 115 133 ‘ 139

SECTIONS 20 AND 21 (3 claims)

RAY 120
121
140

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 )
proviae that not less than $100 worth of labour shall be

performed or improvements made on each mining claim during



each year in order to maintain the property in good standing.

A lode mining claim on public lands may be brought to lease

"_..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 minera%ization 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.



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~ Phelps Dodge Corporation drilled approximately

1966 44,000 feet in 38 rotary/core holes to explore
for possible mineralization beneath the post-
miheral 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

EBEast 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- Bear Creek Mining Company leased the property and
1967 drilled 3,620 feet in 2 holes. Neither of these
holes intersected ore and the Company dropped its

lease in 1967.

1968~ Utah International Inc. entered into a lease
1981 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
Yavapal Series of Precambrian age cut by fﬁliated 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
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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
dyvke indicating post-dyke movement along the fault.

It 1s 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 zone of weakness and helped

influence the 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
and foliation. 1In addition, these same rocks are cut by
several narrow northeast trending guartz 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, termedzthe West Fault, which strikes N 6OOW_and dips
from 50° to 60° northeasterly. It generally parallels the
Cow 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 dipjslip 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 their 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 1is
formed as Precambrian diabase and diorite readily host
biotite while Precambrian granite and Laramide (7?)
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 gquartz - 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 % 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 discretegFainsassociated with quartz in randomly oriented
veinlets up to % 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. 1In 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
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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,.

Below this zone values drop to about 0.10% to 0.15% Cu
and 0.02% to 0.04% MoSy" (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, K30, Sn and
WO3 as well as for Cu and MoSj3. The samples were taken
from rocks showing varying degrees of potassic and argillic
alteration as well as from zones of intense silicification

in qguartz 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,better molybdenum and copper
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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
1,100 feet wide and has been intersected by drill holes
uc-l, 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. 1In general,
the copper values represent individual 10 foot core
lengths while molybdenum values, expressed as MoSjp, 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 i1s summarized as follows:
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TONS _c_?j _TXCU Mgoész TXMOS?
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
POSSIBLE 10,361,383' 1.55 16,032,858 0.037 383,806
TOTALS 39,434.484 1.27 50,054,908 0.044 1,741,065

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 and23. A composite longitudinal section,

Figure 4 (in back pocket), illustrates the enriched Cu-MoS>
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
age intrusive into Precam-

to a composite stock of Laramide (?)

brian biotite schists and granitic to dioritic rocks.



— Bourne Geological Services

FIGURE 3

LOCATION OF ENRICHED
COPPER-MOLYBDENUM
ZONE

- CASTLE PROPERTY
"TOWNSHIP 8 NORTH, RANGE 1 WEST
YAVAPAI COUNTY, ARIZONA, U.S.A, —~

August 27, 1990 I
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DIAMOND DRILL DATA

FOR DRILL INDICATED

MINERAL INVENTORY CALCULATIONS

CASTLE COPPER-MOLYBDENUM PROPERTY

YAVAPATI COUNTY, ARIZONA

HOLE INTERSECTION % g
NO. FROM TO LENGTH CU TXCU MoS»
Uuc-1 1942' 1952" 10.0" 0.85 8.50 0.038
1952 162 10.0 1.24 12.40 0.038
1962 1965 3.0 1.80 5.40 0.014
1965 1971 6.0 0.16 0.96 0.010
1971 1973 2.0 1.88 3.76 0.011
1973 1980 7.0 6.74 47.18 0.013
1980 1990 10.0 1.36 13.60 0.043
1990 1995 5.0 0.76 3.80 0.029
53.0° 1.80 95.60 0.029
SM-39 2091 2101’ 10.0" 0.45 4.50 0.020
2101 2111 10.0 0.48 4.80 0.048
2111 2121 10.0 1.21 12.10 - 0.048
2121 2131 10.0 3.26 32.60 0.048
2131 2141 10.0 0.51 5.10 0.048
50.0' 1.18 59.10 0.042
SM-32 l986" 1996' 10.0" 0.56 5.60 0.036
: 1996 2006 10.0 1.95 19:50 0.046
2006 2016 10.0 1.28 12.80 0.046
2016 2026 10.0 1.10 11.00 0.046
2026 2036 10.0 0.41 4.10 0.046
2036 2046 10.0 0.38 3.80 0.046
2046 2056 10.0 0.76 7.60 0.082
2056 2066 10.0 0.48 4.80 0.082
2066 2076 10.0 0.49 4.50 0.082
2076 2086 10.0 0.37 3.70 0.082
2086 2096 10.0 0.63 6.30 0.082
2096 2006 10.0 0.36 3.60 0.052
2106 2116 10.0 0.53 5.30 0.052
130.0" 0.72 93.00 0.060

TXM0OS)

0.380
0.380
0.042

~0.060

0.022
0.091
0.430
0.145

1.550
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DIAMOND DRILL DATA

FOR DRILL INDICATED
MINERAL INVENTORY CALCULATIONS
CASTLE COPPER-MOLYBDENUM PROPERTY

YAVAPAT COUNTY, ARIZONA

HOLE " INTERSECTION % %

NO. . FROM TO LENGTH Cu TXCU MoS» TXMoS2

SM-20 1843" 1853" 10.0' 1.¢3 19.30 0.062 0.620
1853 1863 10.0 1.13 11.30 0.062 0.620
1863 1873 10.0 2.78 27.80 0.006 0.060
1873 1883 10.0 1.40 14.00 0.006 ~0.060
1883 1893 10.0 1.29 12.90 0.006 0.060
1893 1903 10.0 0.95 9.50 0.006 0.060
1903 1913 10.0 1.69 16.90 0.006 0.060
1513 1923 10.0 1.72 17.20 0.0b61 0.610
1923 1933 10.0 2.79 27.90 0.061 0.610
1933 1943 10.0 1.81 18.10 0.061 0.610
1943 1953 10.0 1.86 18.60 0.061 0.610
1953 1963 10.0 1.08 10.80 0.061 0.610
1963 1973 10.0 0.43 4.30 0.044 0.440
1973 1s83 10.0 0.77 7.70 0.044 0.440
1983 1993 10.0 0.74 7.40 0.044 0.440

150.0" 1.49 223.70 0.039 5.910
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NE/SW NW/SE
600 250
150 250
200 250
100 250
200 300
200 175
200 175
600 175
400 800
400 800

VERT

53.0
53.0
53.0
130.0
150.0
150.0
150.0
150.0
150.0
53.0

MINERAL INVENTORY CALCULATION

I
‘

DRILL INDICATED

POSSIBLE

ORE

CASTLE COPPER-MOLYBDENUM PROPERTY

YAVAPAI COUNTY, ARIZONA, U.S.A.

VOL (FT 3)

7,950,000
1,987,500
2,659,000
3,250,000
9,000,000
5,250,000
5,250,000
15,750,000
48,000,000
16,960,000

TOTALS

TONS

709,821
177,455
236,607
290,179
803,571
468,750
468,750
1,406,250
4,285,714

1,514,286

10,361,383

TXCU MoS2
1,277,678 0.029
319,419 0.029
425,893 0.029
208,929 0.060
1,197,321 0.039
698,438 0.039
698,438 0.039
2,095,313 0.039
6,385,714 0.039
2,725,715 0.029
16,032,858 0.037

e

Cl

TXMoS2

20,585

5,146

6,862
17,411
31,339
18,281
18,281
54,844

167,143

43,914

383,806

SH-2 -
RC-UC-1

~Tg~
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BLOCK

TMOoFLITHODKE<HNOWaNOImOEN

NE/SW NW/SE
400 250
150 250
250 250
175 250
225 .250
225 250
300 250
300 250
200 250
350 250
250 250
250 250
450 250
225 250
600 250
600 300
300 300
300 300
300 175
200 175
300 175
200 175

VERT

53.0
53.0
53.0
53.0
53.0
53.0
50.0
50.0
50.0
50.0
50.0
50.0
130.0
130.0
130.0
130.0
150.0
150.0
150.0
150.0
150.0
150

MINERAL INVENTORY CALCULATION
DRILL INDICATED
PROBABLE ORE
CASTLE COPPER-MOLYBDENUM PROPERTY
YAVAPAI COUNTY, ARIZONA, U.S.A.

VOL (FT3) TONS ct TXCU MOS?
5,300,000 473,214 1.80 851,785 0.029
1,987,500 177,455 1.80 319,419 0.029
3,312,500 295,759 1.80 532,366 0.029
2,318,750 207,031 1.80 372,656 0.029
2,981,250 266,183 1.80 479,129 0.029
2,981,250 266,183 1.80 479,129 0.029
3,750,000 334,821 1.18 395,089 0.042
3,750,000 334,821 1.18 395,089 0.042
2,500,000 223,214 1.18 263,393 0.042
4,375,000 390,625 1.18 460,938 0.042
3,125,000 279,018 1.18 329,241 0.042
3,125,000 279,018 1.18 329,241 0.042
14,625,000 1,305,804 0.72 940,179 0.060
7,312,500 652,902 0.72 470,039 0.060
19,500,000 1,741,071 0.72 1,253,571 0.060
23,400,000 2,089,286 0.72 1,504,286 0.060
13,500,000 1,205,357 1.49 1,795,982 0.039
13,500,000 1,205,357 1.49 1,795,982 0.039
7,875,000 703,125 1.49 1,047,656 0.039
5,250,000 468,750 1.49 698,438 0.039
7,875,000 703,125 1.49 1,047,656 0.039
5,250,000 468,750 1.49 698,438 0.039
TOTALS 14,070,869 1.17 16,459,752 0.047

§ <
¥
§O
o~

TXM0S2
13,723

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
18,281
27,422

18,281

655,998

HOLE NO.

RC-UC-1
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MINERAL INVENTORY CALCULATION

DRILL INDICATED

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

NE/SW ~NW/SE VERT - VOL (FT 3) TONS cu TXCU MoS2
400 250 53.0 5,300,000 473,214 1.80 851,785 0 029
400 250 53.0 5,300,000 - 473,214 1.80 851,785 0.029
550 250 53.0 7,287,500 650,670 1.80 1,171,206 0.029
500 250 50.0 6,250,000 558,036 1.18 658,482 0.042
500 250 50.0 6,250,000 558,036 1.18 658,482 0.042
400 250 50.0 5,000,000 446,429 1.18 526,786 0.042
575 250 50.0 7,187,500 641,741 1.18 757,254 0.042
500 250 130.0 16,250,000 1,450,893 0.72 1,044,643 0.060
600 250 130.0 19,500,000 1,741,071 0.72 1,253,571 0.060
800 300 130.0 31,200,000 2,785,714 0.72 2,005,714 0.060
600 300 150.0 27,000,000 2,410,714 1.49 3,591,964 0.039
600 175 150.0 15,750,000 1,406,250 1.49 2,095,313 0.039
600 175 150.0 15,750,000 1,406,250 1.49 2,095,313 0.039
TOTALS 15,002,232 1.17 17,562,298 0.047

|

PXMoS)

13,723 .
13,723
18,869
23,438
23,438
18,750
26,953
87,054
104,464
167,143
04,018
54,844

54,844

701,261

* HOLE NO.

RC-UC-1

SM-39



-4

The Sheep Mountain Stock is a composite body of Laramide (7?)
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 mineraligation on the
Castle property appears to be related to this stock.
Unconformably overlying the Precambrian and Laramide (7?)
rocks is a series of mid-Tertiary volcanic flows and pyro-
clastics 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 locatedwithinor
adjacent to the Sheep Mountain Stock. Hypogene sulphide
mineralization consists principally of pyrite with lesser
chalcopyrite and molybdenite. Minor amouﬁts 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 1,100 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 TXCU  MoS» TXMoS 2
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

POSSIBLE 10,361,383 1.55 16,032,858 0.037 383,806

TOTALS 39,434.484 1.27 50,054,908 0.044 1,741,065

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 5 %
NO. INT. cu MoS o
SM-20 100.0" 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-1 180.0 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 $10 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



—26-

core. The estimated cost of Phase II is $1,697,500 '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 hayve 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
1. Mobilization and demobilization S 2,000

2. Diamond drilling: 5 holes each 2,500
feet in length, 0.0 to 1,000 feet
rotary drilling @ $10 per foot,
1,000 to 2,500 feet core drilling
@ $35 per foot to include contract
price, splitting, logging, assaying 312,500

3. Site clean-up 2,§OO

4., Report, typing drill logs and report,
drafting, printing 8,000

PHASE I $ 325,000
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PHASE IT

1. Diamond drilling: 19 holes each 2,500
feet in length, 0.0 to 1,000 feet
rotary drilling @ $10 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

S 10,000

$ 1,697,500

$ 2,022,500

Respectfully submitted,

(bt

Q
2
1S DK BOURNE

DONALD A.

SCARBOROUGH, ONTARIO
AUGUST 27, 1990
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Kenyon Richard - =3= October 25, 1963
prefit per year: <95 X 7,080,000 (tons) = §6,650,000
Federal Tax: Het per year = $6,650,000
| | §6,650,000
bepreclatlion: 20¢/ton X 7,000,000 tpy = _1,400,000
) 5 259‘ _,ﬂ&ﬁ
bepletlon: 15% of gross Eoly,

52% Fed, tax
Het per vear -

poilars of caplital per $1.00 returm per year

Return at 19 year 1ife (uniform cash flow assumad) 4. 6%
Tons of copper conecatrate per year 72 00
Tons of MoS, per year Cogwcun brafe- by, 800

The above is only & rough approximation and subject to revision, however a
falr return on cepital Is Indicated, although obviously the operation would not
be In & strong competitive position with the principal producers of copper and
moly. However, | believe the project merits further study., Therefere, it is
recommended that on attempt be made to negotiste a deal with Bear Cresk whereln
sufficlent time without substentlal cash payments would be allowed to thoroughiy
evaluate the two deposits (Lofton Peak deposit not Included in the sbove outcome),
Comsidering the geometry of the depesit, the 500° drill hole spacing sppears far
too grest for acceptably accurate ore estimation and plit design. At least 20
more interspaced end fringe holes would be required. These holes would total
about 12,000 feet, or $8L,600.00 at $7.00 per foot.

Bear (reek holds 6 options coverling 190 unpatented mining clalms and one
State permit on 315 acres. Payments totéliling 554,004 have so far been made. A
payment of 367,500 is due Novembar 25 of this year; otherwise there are no sizeable
payments due until March 17 of 196k,

A Firm proposal was not obteined from Gear Creek, but }t was suggested that
they would consider something ilke $1.5 milllion for thelr "poslitiont,

Yours very truly,

J. H. COURTRIGHT “&3 -

SRS jk

Enclosure

ce:  BJPope win Bhclosure
TASneddan w/o Enclosure
KERichard | extra w/tnclosure



Kenyen Richerd 2~ Gateber 25, 1963

The 10 Meles dritied for metallurgical semples were pesitioned 20' o 307
frem 10 of the wles in Yeret', e polr of holes showed clese cerrespondance
fram sample to sample (20° lnmh). but the ever-all avarage of the mstellur-
gical holes was only .02% Cu (equivalent) below the explorstion heles. These
results demsnstrate lecal irregularity of velues, but strongly suppert the ever-
all average, Assaying was done by Jessbs In Tucson with eccaslemsl checks by
Waowley & Mowley and The Nennesstt Aessaveh Conter In Sa)t Lake City. Cless

correspendence wis sbtalned except in the Au-Ag velues which were finally drepped
from §.25/tem (Jucebs) te .08 (Kenmecett Ressarsh Center). A further close
chesk on the Cu-io values was ebtsined by returning the 10 metallurgical hele
sample pulps to Jacebs ia Tucsen.

Some sight different outcoms estimates have been made by Ssar Creek and
other departments. Cu ore estimates renging frem 80 milllon tens of 286X Cu
and ,081% WS, (W0, 5) te 170 witllen tens of 34X Cu and .071% MoSs (No. Gs).
These returns az 30¢ Cu and 79%¢ M3y ars shewn in the brechure as ’onms

24 Afs Gl paysus (yre) hate of (sfter Fed,

3&;2 sn taxss)
Ne. 5 15,000 18.4  $26,332,000 7.02 .
e, ba 20,000 28.4 33,350,000 7.54 13.00%

Assuning & uniferm cash flow, the rate of return accerding to the Present
Velue nethed is 54X for Ne. 5 and 9,0% fer Ne, ba,

Using sppreximated Nissien cests ai Bear Creek's tons and grade in columm
2 and, caplital estimate in columm 6-., mu 11, plus 20% dilution In tons and

10% in grade, outcoms by the at 30¢ Cu and 794C MeSy shows
a return of & 6% for o 19 yeur ows
Grades
112,000,000 % % :ﬁ'eo 2.18: 1

8 o 1.63:1

net Wi B .0% .8, W -y
% x .88 x 20 x % - .99
huhe - : ) ) " 7 er e
3 3
- L U
indirect W% _ -
e i""g‘ ow. profit
per tem

@254 cw ond T4 MS, ~ autu 1797
7% wls o 306 andlec. e pudze
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AMERICAN SMELTING AND REFINING COMPANY h
Tucson Arizona
octaber 25, 1963

Wr. Henyon Richard, Chlef Geologist
American Smelting and Refining Company
120 Broadway

Kew York, M. ¥. = 10005

SIERRITA-LOFTON PE&K PROPERTY
Twin Buttes &istrfct

Pima ﬁauntz, Ar | zona

pear Sir:

fmclosed ls a copy of Bear Creek®s brochure on the Slerrita-Lofton Peak Ore
Bodies., As ) mentionsd o Wr. Pollock by phone, we approached #r. Valthier,
local exploration menager, after learnling that the preperty had been offered to
other companies.

in brief, the orec zones are gently dipping tabular bodies of disseminated
chalcapyrite and moly in diabase and monzenite, extending from the surface to
over J000' in depth. %ince all rock in the vicinlty contains values, the limits
(and shape} of ore zones are determined by assay boundaries,

Buring the pest day or two we have made a brief examination of Bear Cresk's
data and a brief tour in the field. The property adjoins Buval’s ground on the
west and north,

good exposures occur in several washes and road cuts. Oxldation and leaching
is shallow, varying from zero to 30" depth. In the diabase copper and moly with
minor pyrite (total sulphides less tham 2.0%) are conflined almost entirely to
narrow stringers of diverse orlentation. The disbase has a dark, unaltered
appearance, TYhe gquartz monzonite and biotlite quartz monzonlte occasionally exhibit
weak aiteration im sheeted zones end mineralizetion in these rocks is partially
disseminated, As shown by the drill results in the Slerrite area, slightly higher
Cu-¥o values form & zone extending down to the SE In the diabase. The Lofton Peak
mineralization 1s entirely within the quartz monzonlte.

Except for the “'regression analysis’ methed, ore reserves were computed on
100t interval plans coordinated with information on H~% and E-V sections., Contlnuity
ef the thin tzbular zones shows on section i3 questionable. A series of discon-
tinuous lenses Js the more probable pattern. However, the thin bands of *waste'
average at {east half the ére grade, so the effect wf mining dilution, say 20%,
would be & 10% reduction in grade,

Core recovery was exceptionally high === 99% over-ell aversge. Orilling
costs were low o= $5.00 per foot contract (Joy) end $1.25 for sampling, assaying,
and roads. Progress averaged 30° per B-hour shift with WX wireline,
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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 2Kl

Canada
Castle Cu-Mo Deposit
Sheep Mountain
Yavapai County, AZ

Dear Ray:

Your FAX arrived and your conclusion is correct. | 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 | hope
Asarco will have a chance to change its mind.

Thank you fof 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 James D. Sell
cc: W.L. Kurtz

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



m Southwestern 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.

Orcana intends to drill 4 or 5 new holes this winter.

.

JDS:mek James D. Sell

9wﬁw

cc: W.L. Kurtz

JDS



mo 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 fewmonths 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.

s @M

JDS:mek James D. Sell

cc: W.L. Kurtz
S.A. Anzalone
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‘ . J. R G

— AMERICAN SMELTING AND REFINING COMPANY MARlE@?O
AS_@“@@ SOUTHWESTERN EXPLORATION DIVISION
P.O.Boxg%ggTUCSON,ARIZONA 85703

W. E. SAEGART : March 11, 1970 .
SUPERVISOR . 1150 NORTH 7TH AVENUE
W. L. KURTZ . : o TELEPHONE 602-792-3010

ASSISTANT SUPERVISOR

Mr. Hollis Peacock, Manager

Mineral Development and Geology ejﬁgﬁf it
Utah Construction and Mining Co., <”____,_._—————~———‘—‘
BE50 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. ' —
R

We first became acquainted with Phelps Dodge's Sheep Mountain
discovery during 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, | 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. Ve
subsequently assumed that the property had been ''put on the shelf"
by Phelps Dodge. It was only recently that we learnad of their
relinquishment and that the property had subsequently been acquired
by Utah Construction and Mining Company.

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

| 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.



Mr. Peacock, 2, o 3/11/70

I will look forward to meeting you during one of your next
visits to Tucson. :

Very truly yours,

V. E. Saegart

WES:1ab

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






