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The recent a c t i v i t y i n the Port Hardy area, gold-copper 
porphyry b e l t has been spurred on by the recent developments at 
BHP-Utah's Island Copper Mine and recent discoveries at Mt. 
M i l l i g a n and Mt. Polley. 

At Island Copper the i n - p i t mining of ore w i l l soon stop 
so that s t r i p p i n g operations can commence to access higher grade 
ore situated beneath the foot of the e x i s t i n g p i t south wall. In-
p i t production i s expected to resume i n early 1994 (with approx. 
grades of 0.37% Cu, 0.006 opt Au) and should continue t i l l 1997. 
Early i n 1991 Island Copper w i l l t r e a t a mixture of i t s low grade 
stockpile (0.20% Cu and minor Au) and ore from the excavated p i t 
wall. Island Copper may require immediate m i l l feed or w i l l 
require m i l l feed around 1997. 

A s e r i e s of Jurassic, Island Intrusives and related dykes 
occur i n centres spaced at 7-10 km i n t e r v a l s along the north edge 
of Holberg and Rupert Inlets (Figure 1) . These centres are, 
s t a r t i n g from the southeast, Island Copper, Apple Bay, Pemberton 
H i l l s . Hushamu, Red Dog and Knob H i l l to the northwest. Faulting 
i n the region i s extensive with block f a u l t s having displacements 
of many hundred of metres. This block f a u l t i n g has raised the 
i n t r u s i v e centres so that d i f f e r e n t l e v e l s of each system are now 
exposed. Island Copper, Hushamu and Red Dog are possibly the only 
centres that have had s u f f i c i e n t erosion to expose the copper 
porphyry zones. 

Exploration programs on both the Hushamu and Red Dog 
deposits are i n d i c a t i n g that p o t e n t i a l l y large tonnage deposits may 
e x i s t on these properties. Recent reserve c a l c u l a t i o n s published 
fo r the Hushamu deposit (GCNL Nov 5/90) are i n the order of 
87,000/000 tons of 0.297% Cu, 0.01 opt Au and 0.023% Mo, with a 
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s t r i p p i n g r a t i o of 0.8:1 (waste:ore) with a possible mineral 
inventory of 456,000, 000 tons at 0.26% Cu, 0.011 opt Au and 0.011% 
Mo. At the Red Dog deposit a pot e n t i a l mineral inventory of 
47,700,000 tonnes of 0.30% Cu and 0.45 g/T Au i s present of which 
13,100,000 tonnes can be considered proven, at the same grade. The 
exploration p o t e n t i a l of both these properties should s t i l l be 
considered excellent. The Red Dog deposit extends onto Moraga's 
holdings and has received li m i t e d work, as well, a number of 
targets remain untested on the Red Dog property. 

Moraga Resources Ltd. 

Location: 

President: 
Secretary: 
Directors: 

Incorporated: 

Transfer Agent: 

Ca p i t a l i z a t i o n : 

Stock: 

Properties: 

#1030 - 609 Gra n v i l l e St., Vancouver, V7Y 1G5 
Phone: 688-1508 Fax: 688-7034 

M. J . Young 
R. Ditto 
R. H. D. Philp (Vancouver) , P. J . Furlong 
(Vancouver), D. Fraser; (Monaco), G. Keevil 

1986, B.C. Charter 

Royal Trust 

10,000,000 shares; 4,194,015 issued (750,000 
escrowed) 

1988 high .47 low .35 
1989 high .38 low .15 
1990 high 1.45 low .15 

1. EXPO property: 52 6 claims, Port Hardy 
(Island Copper) 
-Porphyry gold, copper, molybdenum 
-option to acquire 45% from BHP-Utah 

2. HOUSE property: Halifax City, N. Carolina 
-gold prospect 
-option to lease 

3. AZURITE Property: 118 mi. NE of Reno, NV. 
-gold/copper prospect 
-50% inte r e s t , 50% owned by Mishibishu 
Gold Corp.* 



4. OWEN property: Mojave City AZ. 
-gold prospect 
-option to acquire 100% i n t e r e s t 
-option 60% i n t e r e s t to 3rd party 

*Mishibishu Gold Corp: #1030 - 609 Gr a n v i l l e St., Vancouver, 688¬
1508; R.H.D. Philp, president; R. Ditto, secretary; D. Fraser, F. 
Petryshen, M. Young, B. Hasker, G. Dacre, d i r e c t o r s ; Incorporated 
1989. 

Expo Property 

Moraga has acquired an option to earn a 45% i n t e r e s t i n 
the Expo property (~ 526 claims; 30,000 acres) from BHP-Utah. The 
Expo property i s a porphyry gold-copper-molybdenum target, s i m i l a r 
i n nature to Island Copper. The property was extensively explored 
by BHP-Utah from 1967 to 1985, who expended i n excess of $5,000,000 
CDN. During that period, BHP-Utah discovered the Hushamu deposit, 
with d r i l l proven and probable reserves of 57,000,000 tons grading 
0.32% Cu, 0.012 opt Au and 0.008% Mo, with a s t r i p p i n g r a t i o of 
2.2:1 (waste:ore). These reserves are part of an o v e r a l l 
geological reserve of 157,000,000 tons with the same grade. 

To earn the 45% inte r e s t , Moraga must spend $2,700,000 
CDN on exploration over seven years (from A p r i l , 1987*) and make 
a cash payment of $2 60,000 US. 

Presently Island Copper contains reserves of approx. 
13 0,000,000 tonnes of about 0.3% Cu. These reserves are s u f f i c i e n t 
for operations u n t i l 1996 or 1997. Present m i l l capacity i s 55,000 
t.p.d. and has reached peak production of 70,000 t.p.d. Since 1971 
i t has produced 267,000,000 tonnes of ore with an average grade 
between 0.40 and 0.45% Cu, In an average year Island Copper 
produces 275,000 tonnes of Cu concentrate, 4,600 tonnes of Mo 
concentrate and between 40,000 to 60,000 ounces of gold. 

The Expo property i s located 26 km from Island Copper; 
so that any delineated reserves could e a s i l y be trucked to Island 
Copper's f a c i l i t i e s . 

*This has also been quoted as A p r i l , 1989 



As of November 5, 1990 a 10,000' i n f i l l d r i l l program i s 
underway on the Hushamu deposit. 

Moraga began d r i l l i n g the Hushamu zone i n July, 1990; the 
program consisted of nine holes. As compiled from news releases, 
Figure 2 i s a "best guess" as to the hole locations (location of 
EC177 unknown, somewhere i n the NE extension of the zone). 

D r i l l i n g was car r i e d out between the Hushamu zone and 
Mcintosh Mountain, i n an area where BPH-Utah had completed three 
holes (EC 70, EC 69, EC 154,?). The following table l i s t s Moraga' s 
holes and r e s u l t s . 

Table 1 : EXDO 1 D r i l l Results 1990 
Hole Interval Length Cu Au Mo T. D . 

(m) % opt % (m) 

EC-171 6.7-254.0 247.30 0.36 0.015 0.008 2 9 0 . 0 0 

EC-172 247.5-253.50 6.00 0.14 0.004 0.013 4 5 9 . 0 0 
262.5-274.50 12.00 0.20 0.007 0.005 

EC-173 101.00-134.00 33.00 0.08 0.014 0.005 4 5 6 . 0 0 
326.00-456.00 130.30 0.22 0.010 0.012 
326.00-338.00 12 . 00 0.50 0.014 0.011 
338.00-365.00 27.00 0.04 0. 006 0.014 
365.00-456.3 91.00 0.24 0. 010 0.012 

EC-174 l o s t i n f a u l t at 87.50 m 

EC-175 126.00-162.00 36.00 0.22 0.008 0.021 
365.00-456.30 91.00 0.24 0.010 0.012 

EC-176 15.20-234.00 218.80 0.27 0. 010 2 5 6 . 0 0 
45.00-204.00 159.00 0.32 0.012 - 4 5 ° S 
78.0 - 189.00 111.00 0.36 0.014 

EC-177 6.10-231.00 224.90 0.27 0.004 2 7 5 . 8 0 
24.00-177.00 153.00 0.32 0.006 
48.00-168.00 66.00 0.43 0.007 

EC-178 65.00-77.0 12.00 0.16 0.004 2 4 2 . 0 
89.0-113.00 24.00 0.16 0.006 
126.0-155.0 29.00 0.28 0.008 
221.0-242.00 21.00 0.15 0.008 

EC-179 246.0-496.0 250.00 0.33 0.013 4 9 6 . 0 0 
378.0-496.0 118.00 0.34 0. 016 - 5 7 N 
378.0-414.0 36.00 0.36 0.020 
492.0-496.0 4.00 0.55 0.029 

EC-154 164.90-259.0 94.10 0.26 0.016 0.015 
BHP-Utah 



I t i s in t e r e s t i n g to follow throughout the new releases 
on the Expo property and see how the grade and tonnage increases. 

BHP-Utah 

Proven/ 
Probable 

57 M 

Cu 
% 

.32 

Au Mo 
opt % 

.012 .008 

Geologic Cu 

157M .32 

Au Mo 
opt % 

.012 .008 

July 17/90 GCNL 
af t e r EC-173 

August 2/90 GCNL 
af t e r EC-178 

August 10/90 GCNL 
af t e r EC-179 

August 31/90 GCNL 
af t e r EC-179 

October 3 0/90 GCNL* 

300M 

300M 

+300M 

+300M 

456M 
87M 

.26 .011 .011 
.295 .01 .023 

*These are a Open P i t Mineral Resource, completed by Steffen, 
Robertson and Kirsten Inc., the 456,000,000 tons has a st r i p p i n g 
r a t i o of 1.5:1 and the 87,000,000 tons has a s t r i p p i n g r a t i o of 
0.8:1 

By using a copper pr i c e of $1.20 US/lb and gold at $390 
US/oz then the per ton value at 456,000,000 tons i s $10.53 US and 
at 87,000,000 i s $10.98 US. The o r i g i n a l BHP-Utah tonnage outline 
of 57,000,000 would be worth $12.36 US/ton. 

Other int e r e s t s i n the Island Copper Area 

On May 5, 1990, Moraga acquired a 55% in t e r e s t i n the 
Wanda and Stat claims (78 units) from Acheron Resources Ltd. (see 
Figure 3). Moraga has to make payments to Acheron of $50,000 and 
spend $350,000 on exploration over two years ($125,000 by Mar 1/91; 
$225,000 by Mar 1/92; Option payments; $25,000 by Mar 15/91; 
$25,000 by Mar 15/92 and a 3-5% NSR burden to vendors). Acheron 
Resources Ltd. i s located at #1030-609 Gr a n v i l l e St., phone: 688¬
1508, fax: 688-7034, R.H.D Philp, pres.; R. Ditto, s e c ; M. 
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Stadnyk, F. Petryshen, M. Young, di r e c t o r s ; CM. Takkas, v.p.; G. 
Zahalan, v.p., D. Fraser v.p.; incorp. 1982, B.C., Trading Agent: 
Central Guaranty Trust In March, 1990 Acheron entered into an 
option with to acquire 100% of the Wanda and Stat claims. Moraga 
commenced a 7000' d r i l l program on the Wann Group, September 24, 
1990. 

On June 5, 1990 Moraga entered into an agreement with 
Crew Natural Resources, by which i t has an option to acquire a 45% 
working i n t e r e s t i n the Red Dog deposit. The agreement c a l l s for 
Moraga to spend $2,500,000 CDN on exploration and development 
before November 30, 1993. The expenditures are based on the 
following schedule: $750,000 CDN by A p r i l 30, 1992; $1,000,000 CDN 
from May 1, 1992 to A p r i l 30, 1993; $750,000 CDN from May 1, 1993 
to November 30, 1993. In addition to the work commitments, Moraga 
i s also required to make cash payments to the o r i g i n a l vendors of 
the property as per Crew's agreement with them. These are $60,000 
i n Feb/91 and $75,000 per annum afterwards (these payments form 
part of Moraga's expenditures). Once these requirements have been 
met, Moraga w i l l then have a further option to earn an additional 
5% working i n t e r e s t by expending a further $1,000,000 on the 
property (or by paying cash to Crew) by July 30, 1994. To earn the 
ri g h t to enter into the o r i g i n a l agreement f or a 45% working 
int e r e s t , Moraga had to expend $450,000 CDN on "mutually agreed 
a c t i v i t y on the Red Dog claim" and make a cash payment of $50,000 
CDN to Crew by A p r i l 30, 1991. 

To earn a 45% intere s t , Moraga must make work 
expenditures of $3,000,000 CDN and cash payments of $2 60,000 CDN 
by November 30, 1993. I f Moraga does not make the $3,000,000 work 
commitment i t has the option to make a cash payment to Crew for the 
difference. I f t h i s option i s not met then Crew w i l l r e t a i n i t s 
100% i n t e r e s t and Moraga w i l l not earn any p a r t i a l i n t e r e s t . 

Once Moraga has earned a 45% working i n t e r e s t , Crew and 
Moraga w i l l enter into a j o i n t venture agreement to develop the 
property to commercial production, u n t i l that time, Crew and Moraga 
w i l l act as j o i n t project operators. 





At such a time that Moraga earns a 50% working in t e r e s t , 
then Crew w i l l have the option to convert i t s 50% working i n t e r e s t 
to a 40% i n t e r e s t . The 40% i n t e r e s t w i l l be a 20% c a r r i e d 
i n t e r e s t and a 20% working i n t e r e s t . This leaves Moraga with a 80% 
working i n t e r e s t subject to c e r t a i n conditions. Moraga must earn 
a 50% i n t e r e s t i n BHP-Utah's Expo claims and that i t grants Crew 
a 50% i n t e r e s t i n "Moraga's property i n t e r e s t on a portion of the 
adjacent Moraga Expo claim block".* 

Mishibishu Gold Corp. i s another active player i n the 
area. I t has several of the same people involved i n i t as does 
Moraga. 

45% i n t e r e s t E x p o Property (Utah Mines 55%) 
-acquired: A p r i l , 1987 
-cash payment: $260,000 US 
-work expenditure 
over 7 years: $2,700,000 

MORAGA 

55% i n t e r e s t Wanda and Stat claims (Acheron 45%) 
-acquired: May 15, 1990 
-cash payments: $50,000 CDN ($25,000 by May 15/91 and 15/92) 
-work expenditure 
over 2 years: $350,000 ($125,000 by May 15/91 and $225,000 

by May 15/92 

45% i n t e r e s t Red Dog Property (Crew Natural Res. 55%) 
-acquired: June 5, 1990 

•) -cash payments: $260,000 ($50,000 by Apr 30/91, $60,000 by 
Feb/91, $75,000 by Feb/92, $75,000 by Feb/93) 

-work expenditure: $3,000,000 ($450,000 by Apr/91, $750,000 by 
Apr/92, $1,000,000 by Apr/93, $750,000 by 
Nov/93) 

50% i n t e r e s t Red Dog Property (Crew Natural Res. 50%) 
-}-work expenditure: $1,000,000 by J u l y 30/94 once 45% i n t e r e s t 

has been earned 

At Crew's option i t can convert i t s 50% working i n t e r e s t to a 20% 
^ c a r r i e d i n t e r e s t and 20% working i n t e r e s t once Moraga's 50% working 

i n t e r e s t has been earned Crew w i l l receive a 50% i n t e r e s t i n the 
Expo property, Moraga 22%% r Crew 22%%, Utah Mines 55% 

*I can not presently locate any information s t a t i n g that Moraga can 
earn 50% of the Expo property from BHP-Utah; 45% i s the number 
being thrown around. 



Crew Natural Resources Ltd 

Location: 

President: 
Secretary: 
Directors: 

Incorp.: 
Transfer Agent: 

Ca p i t a l i z a t i o n : 

Stock: 

#615-800 W. Pender St., Vancouver, B.C. V6C 
2V6, Phone: 681-3338, Fax: 662-3180 

B. Anderson 

G. D. Wright 
J. M. Darch 
W. H. F a l l i s (Vancouver), R, 
(Vancouver) 

1985 (B.C.) 
Montreal Trust 

10,000,000 shares, issue 6,648,815 
G.D. Wright, J.M. Darch control 29.2% of the 
company's issued shares; i t i s estimated that 
Crew's management and associates control 
approx. 51% of the company's equity. 

1988 High: .59 
1989 High: .80 
1990 High: .79 

Low: .25 
Low: .25 
Low: .30 

Properties: 1. Placer-gold prospect 
57 claims, B a l l a r a t Creek, Dawson 

2. Porphyry gold, copper molybdenum 
Red Dog property, N. Vancouver Is., Port 
Hardy (Island Copper) 

3. Gold-silver prospect 
46 claims, 373 ha, Lakewood d i s t r i c t , 
Province of Zamboanga Del Sur, Mindanao 
Island, Philippines 

4. Porphyry gold-copper 
Kalder Lake, 15 miles southwest of Mt. 
M i l l i g a n , has 100% ownership 

5. Sawa Creek 
abandoned Ag, Pb, Zn mine, vein type, 11 
metres wide 



Red Dog Property 

The Red Dog property i s considered to be Crew's main 
asset and has been valued at $12 M CDN. Crew's t o t a l holdings have 
been valued at $15 M CDN. 

The Red Dog property consists of 28 claims and fractions 
surrounded by BHP-Utah/Moraga's Expo holdings. Crew owns 100% of 
the Red Dog Property but has a 3% NSR burden to the o r i g i n a l 
vendors (Mr. Veerman + Mr. Botel). 

There are three known areas of mineralization on the 
property, the Red Dog H i l l Zone, located about 39 km from the 
Island Copper Mine, the S l i d e Creek zone 800 m east of Red Dog H i l l 
and the M-2 zone northeast of Red Dog H i l l . 

A regional geochemical exploration program i n 1962 
outlined the Red Dog area as being perspective, follow-up f i e l d 
work i n 1966 led to the discovery of copper, molybdenum 
mineralization i n S l i d e Creek and the subsequent staking of the Red 
Dog claims. Between 1967 and 1983, West Coast Mining and 
Exploration Ltd., C i t y Services Ltd., Westminex and Utah Mines Ltd. 
a l l explored the claims. The S l i d e Creek Zone was discovered by 
West Coast Mining i n 1967 and the Red Dog H i l l Zone by Utah Mines. 
Early i n 1988 Crew acquired the property from BHP-Utah who believed 
that the S l i d e Creek and Red Dog Zones had l i m i t e d depth p o t e n t i a l 
due to r e l a t i v e l y f l a t l y i n g i n t r u s i v e contacts. 

BHP-Utah has d r i l l e d 50 holes t o t a l l i n g 24,000 m on the 
Red Dog zone. Limited d r i l l i n g had been c a r r i e d out on the S l i d e 
Creek Zone, while no holes have been d r i l l e d into the M-2 Zone. 
The Red Dog Zone extends onto the Expo property (Figures 4,5). 

In June, 1990 Crew entered into an option and j o i n t 
venture agreement with Moraga to j o i n t l y explore and develop the 
Red Dog property. As part of the agreement Moraga had to spend 
$450,000 CDN by A p r i l 30, 1991. The f i r s t phase of Moraga's 1990 
d r i l l program consisted of ten d r i l l holes ( t o t a l l i n g 1850 m) into 
the Red Dog Zone. The second phase w i l l also consist of nine or 
ten i n f i l l and extension holes to close the spacing on the Red Dog 
Zone to 200 feet. 
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Red Dog H i l l Zone: S i g n i f i c a n t D r i l l i n g Results 

Hole Interval Length Copper % Gold opt 

77-023 0.61-37.19 36.58 0.38 no assay 
77-024 3.66-54.86 51.20 0.20 no assay 
EC-133 27.43-155.45 128.02 0.30 0.012 
EC-134/5 1.22-31.70 30.48 0.45 0.020 
EC-141 21.64-117.65 96.01 0.16 0.010 
EC-142 73.15-94.49 21.34 0.20 0.011 
EC-143 6.10-44.50 38.40 0.56 0.035 
88-lA 3.05-149.35 146.30 0.44 0.014 
88-2 4.57-106.68 102.11 0.43 0.013 
88-3 4.57-48.77 44.20 0.17 0. 009 
88-4 3.66-98.15 94.49 0.24 0. 008 
90-2 3.66-131.98 128.32 0.18 0. 006 
90-3 3.05-206.96 203.91 0.36 0.017 
90-4 3.66-125.88 122.22 0.31 0.013 
90-5 11.89-50.90 39.01 0.23 0. 010 
90-6 6.10-17.68 11.58 0.32 0.010 
90-7 11.89-104.85 92.96 0.21 0.010 
90-8 42.06-68.88 26.82 0.18 0. 007 
90-9 3.66-99.06 95.40 0.29 0. 013 
90-10 5.49-91.74 86.25 0.32 0.017 

Af t e r Moraga has completed i t s f i r s t phase of d r i l l i n g 
the t o t a l estimated expenditure i n 1990 d o l l a r s on the property i s 
around $3.59 M CDN. 

Reserves 

BHP-Utah Tonnage Cu (%) Au (g/t; opt) 

Red Dog H i l l Zone 11 M* 0.387 0.72; 0.021 

Sli d e Creek Zone 3.3 M 0.46 0.27; 0.008 

*BHP-Utah's work assumed that the zone was cut o f f at 
depth by f l a t l y i n g , d i s h - l i k e intrusives 



Crew** Tonnage Cu (%) Au (q/t; opt) 
Red Dog H i l l Zone 

Proven 13.1 M 0.30 0.45; 0.013 
Probable 21 M 0.30 0.45; 0.013 
Possible 13.6 M 0.30 0.45; 0.013 

Total 47.7 M 0.30 0.45; 0.013 

**compiled by David Williamson Associates Ltd, October 
1990; includes data from Moraga*s d r i l l i n g ; crew 
estimates a s t r i p p i n g r a t i o of 0.36:1 (waste:ore) 

By using a copper pr i c e of $1.20 US/lb and gold at $390 US/oz the 
per tonne value of 47,700,000 would be $11.68 






