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A B S T R A C T 

Utah C o n s t r u c t i o n & Mining Co. optioned the I s l a n d Copper 
property from Gordon Milbourne, a pros p e c t o r , i n January of 1966. 
I n i t i a l f i e l d examinations, i n c l u d i n g p r e l i m i n a r y s o i l geochemistry 
surveys, had been made i n the f a l l o f 1965 and an o p t i o n agreement was 
recommended. A f t e r the s i g n i n g of a formal agreement i n January of 1966, 
a c o n t r o l g r i d was e s t a b l i s h e d w i t h l i n e spacing of 500 f e e t and 200 foot 
s t a t i o n spacings u s i n g a Brunton compass and tape. A s o i l sampling survey, 
geophysical surveys and geo l o g i c mapping of the 175 claims were i n i t i a t e d 
u t i l i z i n g the g r i d f o r c o n t r o l . 

Diamond d r i l l i n g and t r e n c h i n g were c a r r i e d out simultaneously 
i n the v i c i n i t y of M i l b o u r n e 1 s o r i g i n a l trenches south of Bay Lake. F l o a t 
c o n t a i n i n g massive c h a l c o p y r i t e had been found t h e r e , on the surface and 
i n prospect p i t s , by the prospector. To t e s t t h i s a r e a , the company d r i l l e d 
over 13,000 f e e t i n r e l a t i v e l y shallow holes i n 1966 and e a r l y 1967. This 
d r i l l i n g o u t l i n e d a narrow sinuous zone of good grade copper m i n e r a l i z a t i o n . 

By t h i s time the b a s i c geochemical and geophysical surveys had 
been completed over the e n t i r e c l a i m group. The geochemical work, i n 
p a r t i c u l a r , o u t l i n e d a l a r g e copper anomaly i n s o i l s , located more than a 
mile from the o r i g i n a l prospect p i t s . The area of the anomaly was covered 
w i t h t h i c k f o r e s t growth. G l a c i a l t i l l ranged from a few f e e t t o 250 f e e t 
deep and there were very few bedrock exposures. 

The geochemical anomaly over what i s now the I s l a n d Copper 
orebody, was t e s t e d i n i t i a l l y w i t h f o u r shallow X-Ray diamond d r i l l h o l es 
and low grade copper m i n e r a l i z a t i o n was i n d i c a t e d . In February 1967 a BQ 
d r i l l h ole was c o l l a r e d w i t h i n the anomaly and i t i n t e r s e c t e d what proved 
to be ore grade m i n e r a l i z a t i o n over a s i g n i f i c a n t l e n g t h . D r i l l i n g continued 
i n t h i s area on 400 f o o t c e n t r e s u n t i l May 1969. As many as s i x d r i l l r i g s 
were a c t i v e at one time and 128 BQ and NQ ho l e s were d r i l l e d f o r a t o t a l 
footage of 116,783 f e e t . 
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The trend of the ore zone, ft 60° - 70° W, p a r a l l e l s that 
of the r e g i o n a l f o l d i n g . The orebody i s more than a m i l e i n l e n g t h , and 
i n places exceeds 1200 f e e t i n w i d t h . 

Because the orebody does not outcrop, the g e o l o g i c a l i n t e r p r e t a t i o n 
of the deposit has been made from the d r i l l h ole i n f o r m a t i o n . The p r i n c i p a l 
ore c o n t r o l appears to be a d i k e - l i k e quartz monzonite porphyry i n t r u s i o n , 
J u r a s s i c i n age, which has invaded the T r i a s s i c Bonanza t u f f s . Only one 
s m a l l outcrop of the d i k e was v i s i b l e but the d r i l l i n g i n d i c a t e s i t s presence 
f o r n e a r l y the f u l l length of the orebody. B r e c c i a t i o n has occurred i n the 
t u f f s w i t h i n the "hood" area over the d i k e and along the l a t e r a l margins as 
w e l l as w i t h i n the d i k e . 

\ 

G e n e r a l l y the m i n e r a l i z a t i o n c o n s i s t s of p y r i t e , magnetite, x 

c h a l c o p y r i t e , some b o r n i t e and molybdenite i n order of decreasing percentages.' 

Copper m i n e r a l i z a t i o n w i t h i n the porphyry i s d i s t r i b u t e d i r r e g u l a r l y . 
The best copper m i n e r a l i z a t i o n i s found i n the t u f f s f l a n k i n g the porphyry 
d i k e and i n the "hood" over the porphyry, where the d i k e does not reach the 
bedrock s u r f a c e . 

S e v e r a l types of a l t e r a t i o n have been recognized which appear to 
conform to the u s u a l porphyry copper type zoning. They i n c l u d e s i l i c i f i c a t i o n , 
a r g i l l i c and p r o p y l i t i c a l t e r a t i o n and some development of secondary b i o t i t e . 
S i l i c i f i c a t i o n occurs both as pervasive quartz f l o o d i n g and as v e i n l e t s and 
i s a s s o c i a t e d w i t h the m i n e r a l i z e d zone. S e v e r a l generations of quartz 
v e i n s are apparent, some of which are completely devoid of sulphide 
m i n e r a l i z a t i o n . 

In 1968 a bulk sampling program was begun. This work i n v o l v e d 
s i n k i n g a 225 f o o t s h a f t , d r i v i n g about 1000 f e e t of d r i f t s and c r o s s - c u t s , 
and d r i v i n g two r a i s e s . The s h a f t and r a i s e s were d r i v e n on d r i l l holes to 
o b t a i n a d i r e c t comparison between the d r i l l h ole assays and the bulk assays. 
The bulk assays were s l i g h t l y higher than d r i l l hole assays. 

M e t a l l u r g i c a l t e s t s and m i l l p i l o t p lant s t u d i e s were conducted 
on d r i l l core composites and on p o r t i o n s of the b u l k sample. 

The company announced i n J u l y of 1969, j u s t a l i t t l e over two 
years a f t e r the i n i t i a l d r i l l h ole was c o l l a r e d i n the orebody, that 
280,000,000 tons averaging 0.52% Copper and 0.029% M0S2 had been o u t l i n e d 



and that a $73 m i l l i o n d o l l a r investment would be made. Contracts f o r 
the s a l e of the copper and molybdenum concentrates have been signed and 
c o n s t r u c t i o n of the plant f a c i l i t i e s on the s i t e i s w e l l underway. The 
production date i s t e n t a t i v e l y e a r l y i n 1972. 



n 

Holbcrg Inlet 

30 15 

+ 

FIG. I 

INDEX MAP 

60 
=1 

SCALE : I" » 30 MILES 



INTRODUCTION 

The I s l a n d Copper pr o p e r t y , c o n t r o l l e d by Utah C o n s t r u c t i o n & 
Mining Co., c o n s i s t s *of 175 m i n e r a l c l a i m s and f r a c t i o n s l o c a t e d on the 
north shore of Rupert I n l e t about s i x t o e i g h t m i l e s south of Fort Hardy 
on the northern end of Vancouver I s l a n d . Port Hardy, a s m a l l l o g g i n g and 
fi«htng community o f About 2000 people , i t about 220 A i r mile» northwest 
of Vancouver, B.C. Regular f l i g h t s are scheduled between the two p o i n t s 
by P a c i f i c Western A i r l i n e s . The area i s a l s o a c c e s s i b l e v i a p r o v i n c i a l 
highways and l o g g i n g roads from Campbell R i v e r through Gold ' R i v e r and 
Beaver Cove. B.C. government f e r r y s e r v i c e a l s o provides a d a i l y l i n k 
i n the n o r t h i s l a n d highway between Kelsey Bay, north of Campbell R i v e r , and 
Beaver Cove. Fixed wing a i r c r a f t and h e l i c o p t e r c h a r t e r s e r v i c e s are 
a v a i l a b l e at the Port Hardy a i r p o r t . 

The I s l a n d Copper property i s a c c e s s i b l e by p u b l i c and p r i v a t e 
roads from Port Hardy. I t i s a l s o a c c e s s i b l e by sea. Barges and moderate 
s i z e f r e i g h t e r s can navigate Quatsino Narrows i n t o Rupert I n l e t . A barge 
docking f a c i l i t y has been constructed i n the concentrator area to f a c i l i t a t e 
moving of equipment and s u p p l i e s t o the c o n s t r u c t i o n s i t e . 

E l e v a t i o n s on the property range from sea l e v e l to 500 f e e t . 
Timber cover i s dense. P r e c i p i t a t i o n at Port Hardy i s normally about 75 
inches a y e a r , i n c l u d i n g two f e e t of snow. Y e a r l y temperatures range from 
20 ° F minimum t o 80° F maximum. 

HISTORY OF EXPLORATION ACTIVITY 

The e a r l i e s t known mining o p e r a t i o n i n the Port Hardy area 
was the e x t r a c t i o n of c o a l from beds at F o r t Rupert, a short d i s t a n c e south 
of Port Hardy, and at Coal Harbor, lo c a t e d on the n o r t h shore at the east 
end of Holberg I n l e t . The former o p e r a t i o n s t a r t e d i n 1835. These 
o p e r a t i o n s were short l i v e d because of general economic c o n d i t i o n s and the 
poor q u a l i t y of the c o a l . 

Mining on what i s now the Coast Copper property of Cominco, 20 
m i l e s to the south, s t a r t e d i n 1911 but general economic c o n d i t i o n s were 
such that the o p e r a t i o n l a s t e d o n l y a short time. In 1960 a c t i v i t y was 

-5-



renewed there and the mine i s c u r r e n t l y producing both copper and i r o n 
concentrates. 

Other nearby producers, both of whicn ceased operations i n the past 
f i v e y e a r s , were the Yreka (copper) and Empire Development ( i r o n ) mines. 

The G e o l o g i c a l Survey of Canada published the f i r s t p r o f e s s i o n a l report 
on the geology of Northern Vancouver I s l a n d as a r e s u l t of C.M. Dawson's f i e l d 
work i n 1886. Since that time both the G e o l o g i c a l Survey and the B r i t i s h 
Columbia Department of Mines have sponsored f i e l d p a r t i e s i n the region at v a r i o u s 
times. During the l a t t e r part of 1962 the Department of Mines financed an a i r 
borne magnetometer survey of Northern Vancouver I s l a n d . On p u b l i c a t i o n of the 
r e s u l t s e a r l y i n 1963, many companies and p r i v a t e i n d i v i d u a l s examined the many 
anomalous areas which had been o u t l i n e d w i t h the hope of f i n d i n g i r o n d e p o s i t s . 
No s i g n i f i c a n t d i s c o v e r i e s were made however, and by 1965 very l i t t l e i n t e r e s t 
was being shown i n the r e g i o n . 

In the v i c i n i t y of the I s l a n d Copper deposit many i s o l a t e d outcrops 
c o n t a i n i n g s mall amounts of copper have been noted f o r many years. On Red 
I s l a n d , i n Rupert I n l e t , a short a d i t was d r i v e n many years ago i n f r a c t u r e d 
v o l c a n i c rocks which contained over 17. copper over short i n t e r v a l s . 

During 1965, Gordon Milbourne, a prospector who has concentrated h i s 
e f f o r t s on the no r t h end of Vancouver I s l a n d f o r many y e a r s , staked the Bay 
cl a i m s . His a t t e n t i o n was drawn to the area by the widespread occurrence of 
very s m a l l q u a n t i t i e s of n a t i v e copper and c h a l c o p y r i t e i n a few v o l c a n i c rock 
o u t c r o p s , i n road c u t s , and i n q u a r r i e s used as a source of road b a l l a s t . The 
r e l a t i o n s h i p between an aeromagnetic anomaly, d e l i n e a t e d by the Department of 
Mines, and the copper m i n e r a l i z a t i o n was s p e c u l a t i v e . Milbourne had found a 
small piece of h i g h grade copper f l o a t a short d i s t a n c e south of the west end 
of Bay Lake e a r l y i n 1965. The exc a v a t i o n of two shallow p i t s beneath t h i s 
f l o a t exposed ore grade m a t e r i a l i n bedrock. I n i t i a l f i e l d i n v e s t i g a t i o n s , 
i n c l u d i n g p r e l i m i n a r y s o i l geochemistry surveys, by company g e o l o g i s t s i n ^ 
October, 1965, i n d i c a t e d some e x p l o r a t i o n work was warranted. A formal agreement 
was signed i n January 1966 between Milbourne and Utah. A f t e r s i g n i n g of the formal 
agreement a c o n t r o l g r i d was e s t a b l i s h e d w i t h l i n e spacings of 500 f e e t and 
200 f o o t s t a t i o n spacings u s i n g a Brunton compass and tape. A s o i l sampling 
survey, g e o p h y s i c a l surveys and geo l o g i c mapping of the 175 cl a i m s were i n i t i a t e d 
u t i l i z i n g the g r i d c o n t r o l . 

Diamond d r i l l i n g and t r e n c h i n g were c a r r i e d out simultaneously i n the 
v i c i n i t y of Milbourne's o r i g i n a l p i t s southwest of Bay Lake. To t e s t t h i s a r e a , 
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the company d r i l l e d over 13,000 f e e t i n r e l a t i v e l y shallow h o l e s i n 1966 and 1967. 
A s m a l l orebody having plan dimensions of 200 f e e t by 300 f e e t was o u t l i n e d . 

Basic geochemical and geophysical surveys had been completed over the 
e n t i r e c l a i m group p r i o r to completion of the d r i l l i n g i n the - v i c i n i t y of the 
o r i g i n a l p i t s . 

The geochemical work i n p a r t i c u l a r had o u t l i n e d a l a r g e copper anomaly 
i n s o i l s , l o c a t e d more than a m i l e southeast of Milbourne*s t e s t p i t s . This 
anomaly, over what i s now the I s l a n d Copper orebody, was t e s t e d i n i t i a l l y i n 
1966 w i t h four shallow X-Ray diamond d r i l l h o l e s and a low grade copper m i n e r a l 
i z a t i o n was i n d i c a t e d . In February 1967 a BQ d r i l l hole was c o l l a r e d w i t h i n 
the anomaly and i t i n t e r s e c t e d what proved to be ore grade m i n e r a l i z a t i o n 
over a s i g n i f i c a n t l ength. D r i l l i n g continued i n t h i s area u n t i l May 1969. 
As many as s i x d r i l l s were a c t i v e at one time and a t o t a l of 128 BQ and NQ 
holes were completed. 

A f t e r the completion of the f i r s t few d r i l l h oles i n the orebody 
a l e g a l survey of the claims was undertaken. A t r a n s i t c o n t r o l g r i d was 
provided f o r the 1" = 200' s c a l e surface g e o l o g i c mapping of the area. 
A topographic map was prepared f o r the area by the survey department u s i n g 
a t r a n s i t and l e v e l . The surveyors were a l s o r e s p o n s i b l e f o r s u r v e y i n g 
the diamond d r i l l h o l e s . 

In 1968 a bulk sampling program was begun. This work i n v o l v e d 
s i n k i n g a s h a f t approximately 225 f e e t deep, d r i v i n g about 1000 f e e t of 
d r i f t s and c r o s s - c u t s and two r a i s e s . M e t a l l u r g i c a l t e s t s and m i l ^ p ^ ^ ^ ^ " ^ 
plant s t u d i e s were conducted on d r i l l core composites and on p o r t i o n s of 
the bulk sample i n the company l a b o r a t o r y at Palo A l t o , C a l i f o r n i a and 
the p i l o t m i l l at Cedar C i t y , Utah. ' 

GENERAL GEOLOGY 

Northern Vancouver Is l a n d i s u n d e r l a i n by Mesozoic and T e r t i a r y 
v o l c a n i c and sedimentary rocks which a r e , i n p l a c e s , cut by Mesozoic and 
T e r t i a r y i n t r u s i o n s . 

The predominant rocks north of Holberg I n l e t are the Karmutsen 
fo r m a t i o n , Quatsino formation and Bonanza subgroup of Upper T r i a s s i c and 
J u r a s s i c ages. 

-7-



The Karmutsen formation i s of Lower-Upper T r i a s s i c age and 
c o n s i s t s of at l e a s t 3000 f e e t of v o l c a n i c flows w i t h minor p y r o c l a s t i c s 
and sediments. The flows are p r i m a r i l y basalt's and andesites and are commonly -
a green c o l o r due to pervasive c h l o r i t e and epidote a l t e r a t i o n . P y r o c l a s t i c s 
are very l i m i t e d and i r r e g u l a r l y d i s t r i b u t e d . They occur mainly as e x p l o s i v e 
flow b r e c c i a s , w i t h b a s a l t or andesite fragments imbedded i n a dark green ground-
mass composed of v o l c a n i c ash. Karmutsen sediments are l i m i t e d to the top s e v e r a l ^ 
hundred f e e t of the group and c o n s i s t of a r g . i l l i t e , chert and impure limestone \ Y>\\» 
interbedded w i t h v o l c a n i c s and some b r e c c i a . 

The Quatsino f o r m a t i o n , of Upper T r i a s s i c age, ranges from_200^ 
to 3500 f e e t i n t h i c k n e s s and c o n s i s t s almost e n t i r e l y of limestone w i t h 
a few t h i n a n d esite and b a s a l t f l o w s . 

The Bonanza subgroup i s from 3000 to over 10,000 feet t h i c k and 
c o n s i s t s of both sedimentary and v o l c a n i c d i v i s i o n s . The sedimentary 
d i v i s i o n i s of Upper T r i a s s i c age whereas the v o l c a n i c d i v i s i o n i s probably 
of J u r a s s i c age. A r g i l l i t e , limestone, agglomeratic and tuffaceous lime
stone, t u f f , q u a r t z i t e and minor conglomerate c o n s t i t u t e the sedimentary 
d i v i s i o n . The sedimentary d i v i s i o n grades upward i n t o and i s conformably 
o v e r l a i n by a great t h i c k n e s s of flows and p y r o c l a s t i c s of predominantly 
a n d e s i t i c composition. Although andesites predominate, b a s a l t s , d a c i t e s 
and r h y o l i t e s are a l s o present. 

The Karmustsen formation and Bonanza subgroup are conformably 
o v e r l a i n by non-marine Cretaceous sediments which occupy l o c a l basins 
on northern Vancouver I s l a n d . These sediments c o n s i s t of conglomerate, 
sandstone, greywacke, and s i l t s t o n e , w i t h some carbonaceous and impure c o a l 
seams. The Cretaceous s e c t i o n i s about 10C0 f e e t t h i c k i n the Port Hardy 
area. 

The main North I s l a n d i n t r u s i o n s of Middle J u r a s s i c age • are part 
of the Coast i n t r u s i v e complex, and occur i n narrow northwest-trending b e l t s . 

« 

LOCAL GEOLOGY 

The Bay claims are u n d e r l a i n by a t h i c k s e c t i o n of Bonanza 
v o l c a n i c s and p y r o c l a s t i c s which appear to s t r i k e about N 60-70° W and 
d i p 30° to 40° to the south. Above i t s contact w i t h the Quatsino limestone, 
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a 500 foot t h i c k Bonanza s e c t i o n i n c l u d e s "agglomeratic l i m e s t o n e " , a r g i l l i t e , 
s i l t s t o n e and chert of the lower or sedimentary d i v i s i o n and a much t h i c k e r 
s e c t i o n of andesite and f e l s i t e flows of the v o l c a n i c d i v i s i o n " . Cretaceous 
sandstone and conglomerate lap over the Bonanza v o l c a n i c s along the southwest 
edge of the property. A s m a l l a l t e r e d l e u c o c r a t i c g r a n i t e p l u g , ribboned 
w i t h northwest-trending o r t h o c l a s e f e l d s p a r s t r i n g e r s , outcrops on the Rupert 
claims i n the v i c n i t y of Rupert Lagoon. Quartz monzonite porphyry outcrops 
along End Creek about 2500 feet north of Narrow I s l a n d . This body has been 
traced by d r i l l i n g f o r over 6000' along a N 70° W trend i n the I s l a n d Copper 
orebody. The geologic i n t e r p r e t a t i o n i s i l l u s t r a t e d i n f i g u r e 2. 

The g r a n i t e and quartz monzonite porphyry arc considered consang
uineous and are probably of J u r a s s i c age. This age has been confirmed r e c e n t l y 
through d a t i n g done by the B.C. Department of Mines at UBC. Quartz d i o r i t e , 
probably of J u r a s s i c age, has been mapped on the Port Hardy Copper property, 
about one m i l e north of the Bay claims and at the northwest end of the Bay 
c l a i m s on the west s i d e of the main lo g g i n g road. 

The e n t i r e area i s cut by a number of f a u l t s which are poorly 
exposed due to the presence of g l a c i a l t i l l and organic cover. These 
f a u l t s g e n e r a l l y trend e i t h e r N 70° W or N 50° E. One major N 70° W f a u l t 
i s exposed about 3000 f e e t north of Narrow I s l a n d , where i t i s marked by a 
s i l i c e o u s p y r o p h y l l i t e zone. The p y r o p h y l l i t i z e d f a u l t zone can be traced 
f o r about 5000 f e e t to the northwest. The p y r o p h y l l i t e i s a s s o c i a t e d w i t h 
quartz monzonite porphyry, a n d e s i t i c flows and p y r o c l a s t i c s along t h i s f a u l t 
and apparently i s the r e s u l t of hydrothermal a l t e r a t i o n . 

A study of the lineament p a t t e r n on a e r i a l photos of the Bay 
property i n d i c a t e s a dominant east-west to N 70° W p a t t e r n roughly p a r a l l e l i n g 
the north shore of Rupert I n l e t . Less prominent t r a n s v e r s e p a t t e r n s t r e n d i n g \ 
N 70° E, N 40-60° W and N 20° W are superimposed on t h i s dominant l i n e a t i o n . 1 

Main f a u l t and f r a c t u r e trends encountered i n o u t c r o p s , i n underground workings, 
and i n d r i l l i n g correspond w e l l w i t h , t h e above lineaments. 

MINERALIZATION: 

Massive p y r i t e and c h a l c o p y r i t e are concentrated along a 
s i l i c i f i e d f a u l t zone i n a l t e r e d Bonanza v o l c a n i c s exposed i n the prospector's shallow 
p i t s i n the zone southwest of Bay Lake. The m i n e r a l i z a t i o n c o n s i s t s of a number 
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of narrow disc o n t i n u o u s massive su l p h i d e l e n s e s , i n d i v i d u a l l y up to 10 f e e t 
wide and 50 f e e t l o n g , along a complex f r a c t u r e d zone which g e n e r a l l y trends 
N 30° W and d i p s s t e e p l y t o the nor t h e a s t . The o v e r a l l m i n e r a l i z e d zone i s 
up t o 85 f e e t wide and 500 f e e t long. 

Low grade copper and/or molybdenum m i n e r a l i z a t i o n has been 
found i n v o l c a n i c s i n other places on the property. Some l e a d - z i n c m i n e r a l i z a t i o n 
a s s o c i a t e d w i t h manganese occurs i n calcareous t u f f s and sedimentary u n i t s 
n o r t h of Bay Lake. 

C h a l c o p y r i t e , p y r i t e , and magnetite are i r r e g u l a r l y disseminated 
through s i l i c i f i e d andesite on Red I s l a n d and i n outcrops along the shore of 
Rupert I n l e t north and northwest of Red I s l a n d . In h e a v i l y sheared s e c t i o n s 
(N 50° E and N 30° W shearing) on the i s l a n d , the copper grade i s above one 
percent over s i g n i f i c a n t w i d t h s . 

In the area of the I s l a n d Copper d e p o s i t , no v i s i b l e copper ^ 
m i n e r a l i z a t i o n was noted i n the sparse outcrops. As i n d i c a t e d by d r i l l i n g the 
overburden ranges up to 250 f e e t i n t h i c k n e s s and obscures n e a r l y a l l g e o l o g i c a l 
f e a t u r e s i n the v i c i n i t y of the orebody. A t t e n t i o n was drawn to t h i s area 
through the d e l i n e a t i o n of a geochemical anomaly by s o i l sampling. There were 
no prospect p i t s i n the area. Shallow d r i l l i n g i n d i c a t e d the presence of low 
grade (,2-j37.) copper i n the form of c h a l c o p y r i t e and deeper d r i l l i n g r e s u l t e d 
i n the d i s c o v e r y of the orebody. The p r i n c i p a l ore c o n t r o l (see F i g . 3) appears 
to be a d i k e - l i k e quartz monzonite porphyry i n t r u s i o n , which d i p s 65° to the 
n o r t h , s t r i k e s N 70 ° W and has been trac e d by d r i l l i n g f o r over 6000 feet along 
the s t r i k e . » In some places the porphyry occurs as numerous p a r a l l e l bands 
separated by f r a c t u r e d andesite and/or b r e c c i a t e d porphyry and a n d e s i t e . 
O c c a s i o n a l l y t h i s zone ranges up to 900 f e e t i n t h i c k n e s s , although normally 
i t i s about 400 to 500 f e e t t h i c k . Ore i s concentrated along both the f o o t w a l l 
and hanging w a l l of the dik e s t r u c t u r e but o c c a s i o n a l l y occurs, i n some s e c t i o n s 
e n t i r e l y across the d i k e . Copper m i n e r a l i z a t i o n occurs i n a l l the rock types but 
i s found p r i m a r i l y i n f r a c t u r e d and s i l i c i f i e d a n d e s i t e . The porphyry and b r e c c i a 
are n e a r l y barren i n some places w i t h i n the bounds of the orebody. 

P y r i t e , c h a l c o p y r i t e , and minor molybdenite are found i n a l l the 
rock types present i n f i n e l y disseminated form and a l s o as t h i n and randomly 
o r i e n t e d seams. The p y r i t e content of the orebody g e n e r a l l y v a r i e s from two to 
f i v e percent but there are l o c a l c o n c e n t r a t i o n s , p r i m a r i l y f r a c t u r e - c o n t r o l l e d , 
of 15 to 20 percent. Molybdenite occurs as an accessory m i n e r a l and i t s 
c o n c e n t r a t i o n appears to be d i r e c t l y p r o p o r t i o n a l t o th a t of c h a l c o p y r i t e . 
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The b e t t e r grade copper m i n e r a l i z a t i o n i s normally bounded by a lower grade 
auereole. M i n e r a l i z a t i o n extends over h o r i z o n t a l widths of from 500 to 1700 
f e e t . F a u l t i n g has complicated the s t r u c t u r e and the wider zones of m i n e r a l 
i z a t i o n appear to be due to o f f s e t s along r e l a t i v e l y steep f a u l t s t r e n d i n g 
n o r t h e a s t , northwest, and p o s s i b l y p a r a l l e l w i t h the d i k e . S i l i c a i s present 
i n v a r i a b l e q u a n t i t i e s throughout the orebody. 

Dike co n t a c t s are o f t e n g r a d a t i o n a l where metasomatism has 
involve d intense pervasive s i l i c i f i c a t i o n and quartz v e i n i n g of the v o l c a n i c s . 

ALTERATION: 

A l t e r a t i o n of s e v e r a l types has a f f e c t e d the v o l c a n i c host rocks. 
In order of decrea s i n g i n t e n s i t y they are (1) s i l i c i f . i c a t i o n (2) a r g i l l i z a t i o n 
(3) s a u s s u r i t i z a t i o n and (4) b i o t i t i z a t i o n . In a d d i t i o n some potash f e l d s p a r 
has been introduced and carbonates, t a l c , c h l o r i t e , and p y r o p h y l l i t e have been 
developed i n v a r y i n g amounts. S i l i c i f i c a t i o n i s g e n e r a l l y pervasive through 
the m i n e r a l i z e d zone but i s most intense i n the b r e c c i a t e d v o l c a n i c s along the 
dike margins. The c l a y a l t e r a t i o n 1 i s q u i t e c l o s e l y a s s o c i a t e d w i t h the s i l i c i -
f i c a t i o n and i s most evident i n f a u l t zones. S a u s s u r i t i c a l t e r a t i o n i s qqite.-.-* 
pervasive and may be l a r g e l y d e u t e r i c . The K- f e l d s p a r a l t e r a t j L o n ^ s ^ i ^ o s e l y 
a s s o c i a t e d w i t h s i l i c i f i c a t i o n and produces i n places a pseudb-porphyry appearance. 
I t i s p a r t i c u l a r l y intense near the porphyry d i k e contaats., , Z e o l i t e s , ( t e n t a t i v e l y 
i d e n t i f i e d as s t i l b i t e and l a u m o n t i t e ) , occur commonly as f r a c t u r e f i l l i n g s 
both i n the orebody and i n surrounding v o l c a n i c s . Some carbonate i s present i n 
f r a c t u r e s . Talc and c h l o r i t e are the common a l t e r a t i o n products of the mafic 
elements i n the andesite and are probably of both d e u t e r i c and hydrothermal 
o r i g i n s . P y r o p h y l l i t e i s developed i n the b r e c c i a t e d rock of f a u l t zones l y i n g 
near the south margins of the orebody. I t i s c l o s e l y a s s o c i a t e d w i t h the 
s i l i c i f x c a t i o n . 

\ Y<\\» 
The porphyry d i k e f i n g e r s out upwards i n t o a zone of inte n s e 

c l a y a l t e r a t i o n and s i l i c i f i c a t i o n . Both v o l c a n i c s and porphyry are a f f e c t e d . 
L o c a l l y the l a t e r a l margins of the dik e are bordered by a breccia^eorapas^ed of 
ma g n e t i t e - r i c h fragments of andesite i n a m a t r i x of v e i n q u a r t z . 

A n a t u r a l bitumen occurs r a t h e r s p o r a d i c a l l y i n s m a l l q u a n t i t i e s 
through the m i n e r a l i z e d zone. I t i s i n v a r i a b l y found i n w e l l f r a c t u r e d , f a u l t e d , 
and a l t e r e d s e c t i o n s of the flows and p y r o c l a s t i c s suggesting that the bitumen 
migrated along f a u l t s and f r a c t u r e s i n t o the v o l c a n i c s from some unknown source. 
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I t i s a b r i g h t , b l a c k , s o f t , m a t e r i a l which f r a c t u r e s r e a d i l y and has a 
dark brown to b l a c k s t r e a k . In i t s u s u a l form of b l e b s , shards and s t r e a k s , i t 
resembles p l a t e s of b i o t i t e . I t s p h y s i c a l and chemical c h a r a c t e r i s t i c s y Q 
s i m i l a r to c o a l . 

GEOCHEMICAL SURVEY 

A geochemical s o i l survey was conducted over the property 
d u r i n g the period January to June 1966. Traverse l i n e s were run N 22° E 
across the c l a i m area from Rupert I n l e t t o the north boundary of the property. 
These l i n e s were surveyed by compass and tape from the main b a s e l i n e , which 
was run along the main MacMillan-Bloedel logging road. They were a l s o t i e d 
to a d j o i n i n g l i n e s at t h e i r north and south ends. The t r a v e r s e l i n e s were 
spaced 500 f e e t apart w i t h sample s t a t i o n s marked by f l a g g i n g at 100-foot 
i n t e r v a l s . A few intermediate l i n e s at 250-foot l i n e spacing were run to 
permit b e t t e r d e f i n i t i o n of s o i l anomalies i n the v i c i n i t y of Bay Lake. The 
i n d i v i d u a l t r a v e r s e l i n e s v a r i e d i n l e n g t h from 5000 to 15,000 f « ^ - r - * L i t n the 
average l e n g t h being about 8700 f e e t , A t o t a l of 61 l i n e s were surveyed and 
sampled f o r an aggregate of 530,000 f e e t of t r a v e r s e , and 4203 samples were 
taken, r e p r e s e n t i n g 78% of the t o t a l number of sample s t a t i o n s . 

The Bay cl a i m s i n general have a v a r i a b l e cover of g l a c i a l 
t i l l , peat, and moss, which ranges from a few f e e t to at l e a s t 250 f e e t i n 
t h i c k n e s s . 

The s o i l samples were taken, where p o s s i b l e , at the 100-foot 
s t a t i o n s , u s i n g a mattock to penetrate the organic over. In some p l a c e s , 
i t was p h y s i c a l l y impossible to reach the s o i l below the organic m a t e r i a l even 
w i t h a 4-foot auger. The sample was u s u a l l y taken from the s o i l h o r i z o n 
below the organic cover and g e n e r a l l y c o n s i s t e d of red-brown c o l o r e d s i l t w i t h 
r e l a t i v e l y few pebbles and cobbles. 

As i n d i c a t e d above, about 22% of the s o i l samples were omitted 
due to t h i c k organic cover, swampy ground, or no s o i l development because of 
near-surface bed-rock. The samples were d r i e d and analyzed by a commercial 
l a b o r a t o r y i n Vancouver u s i n g an atomic a b s o r p t i o n spectrometer to report the 
t o t a l copper content i n pa r t s per m i l l i o n . The analyses were p l o t t e d on one 
inch to 200 f e e t base maps of the c l a i m group and the r e s u l t s were contoured 
u s i n g an i n t e r v a l of 50 pa r t s per m i l l i o n . 
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In order to determine the s i g n i f i c a n t anomalies, usual s t a t i s t i c a l 
methods were a p p l i e d to determine background, p o s s i b l y anomalous, and anomalous 
values. Background was determined to be 70 p a r t s per m i l l i o n , p o s s i b l y 
anomalous 70 to 105 p a r t s per m i l l i o n , and anomalous values were i n excess of 
105 parts per m i l l i o n , A p r o f i l e showing the geochemical p l o t of Cu i n s o i l s 
i n p a r t s per m i l l i o n over a p o r t i o n of the orebody i s i l l u s t r a t e d i n f i g u r e 3. 

In the area of the orebody, shown i n f i g u r e 4, the geochemical anomaly 
showed a f a i r l y r a p i d gradient from below 100 to above 200 ppm copper. The 
anomaly defined by the 200 ppm contour i s roughly i n the centre of the orebody 
i n plan and conforms w e l l w i t h that part of the orebody g e n e r a l l y o v e r l a i n by l e s 
than 30 f e e t of over-burden. 

S o i l p r o f i l e s have been taken at s e v e r a l l o c a t i o n s i n the v i c i n i t y 
of the orebody. One p r o f i l e taken over the orebody near the shaft gave the 
f o l l o w i n g r e s u l t d : -

Depth S o i l D e s c r i p t i o n ppm copper 
0' to 2 f e e t organic cover not sampled 
2' to 3 " red-brown sandy g r a v e l 96 
3' to 4 " red-brown mixed c l a y , sand and g r a v e l 189 
4 1 to 5 " mixed c l a y , sand and g r a v e l 194 \ 
4' to 6 " mixed c l a y , sand and g r a v e l 51 x 

I 
4' to 7 " c l a y > sand, g r a v e l and leached 

broken bedrock 880 
7 1 to 8 11 s t a i n e d angular bedrock 1680 

Assays from d r i l l core near the l o c a t i o n of the s o i l p r o f i l e i n d i c a t e s 
the u n d e r l y i n g bedrock con t a i n s about the average copper content of the orebody. 
Several other s o i l p r o f i l e s taken i n d i c a t e an anomalous c o n c e n t r a t i o n of copper 
ions i n the red-brown mixed c l a y , sand and g r a v e l between depths of 2 to 5 f e e t . 
However t h i s i n f o r m a t i o n i s incomplete because of the i n a b i l i t y to continue 
sampling to the bedrock s u r f a c e . 

A d d i t i o n a l geochemical work i s planned. Sampling of s e v e r a l s o i l 
p r o f i l e s from the g l a c i a l t i l l s urface to the bedrock surface and a b i o -
geochemical survey w i l l be completed. 
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GEOPHYSICAL SURVEYS 

MAGNETIC SURVEY - The B r i t i s h Columbia Department of Mines sponsored an 
airborne magnetic survey of the north end of Vancouver I s l a n d d u r i n g the 
period July-September 1962. The r e s u l t s of that p o r t i o n of the "survey over 
the Island Copper property are shown i n f i g u r e 5. At that time there was 
cons i d e r a b l e i n t e r e s t i n e x p l o r a t i o n f o r i r o n d e p o s i t s . The Quatsino limestone 
h o r i z o n and the calcareous h o r i z o n s at the base of the Bonanza s e r i e s and i n the Upper 
Karmutsen provided favourable t a r g e t Areas. When the r e s u l t s of the survey were 
published i n 1963 many mining companies, i n c l u d i n g Utah, examined areas covered 
by magnetic anomalies. 

A s i g n i f i c a n t anomaly w i t h a r e l i e f of about 700 gammas was d e l i n e a t e d 
t r e n d i n g n o r t h w e s t e r l y across the north shore of Rupert I n l e t . T h i s anomaly 
was four m i l e s l o n g , up to one m i l e wide, and had an hourglass shape. One 
lobe was centered over Bay Lake and the other near Red I s l a n d . F i e l d examinations 
i n t h i s area s t i m u l a t e d o n l y m i l d i n t e r e s t , although good grade copper m i n e r a l 
i z a t i o n was found a s s o c i a t e d w i t h magnetite on Red I s l a n d . During 1963 and 1964 
sporadic p r o s p e c t i n g by i n d i v i d u a l s and companies was conducted but i n t e r e s t i n 
the area g r a d u a l l y waned u n t i l 1965, when Milbourne discovered h i g h grade copper 
f l o a t , southwest of Bay Lake. This culminated i n Utah C o n s t r u c t i o n & Mining Co. 
s i g n i n g an o p t i o n agreement on the property. 

Because of the dense v e g e t a t i o n cover and lack of outcrops on the 
Bay claims i t was obvious that an a p p r a i s a l of the ground would r e q u i r e d e t a i l e d 
g eophysical and geochemical surveys. These were conducted simultaneously. 

The ground magnetic survey g r i d was designed w i t h l i n e s t r e n d i n g 
N 22° E at 500 f o o t i n t e r v a l s and s t a t i o n spacing along the l i n e s of 100 f e e t . 
Readings were taken w i t h both an Askania t o r s i o n balance and a Jal a n d e r f l u x -
gate instrument. General c o n f i r m a t i o n of the ai r b o r n e r e s u l t s was jgo^d^^ = = a i-~~~ 
This survey covered a l l of the c l a i m s . A p r o f i l e of the magnetometer readings 
on s e c t i o n 175 over the orebody i s shovm i n f i g u r e 3. 

i , » 

The magnetic p a t t e r n i s o b v i o u s l y a f f e c t e d by the g e o l o g i c a l s t r u c t u r e . 
In the area south of Bay Lake the background i n t e n s i t y i s 1500 gammas w i t h an 
o v e r a l l range of from 200 to 2400 gammas. This area i s u n d e r l a i n by p y r o c l a s t i c s 
and v o l c a n i c flows w i t h a v a r i a b l e magnetite content. There i s a gradual increase 
i n magnetic s u s c e p t i b i l i t y north of Bay Lake, where the Karmutsen v o l c a n i c s 
become p r e v a l e n t . A peak of 10,000 gammas was recorded i n s e v e r a l i r r e g u l a r 
l e n t i c u l a r anomalies north of Bay Lake, t r e n d i n g N 75 W. 
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ISOMAGNETIC LINES 
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The en echelon p a t t e r n here i s suggestive of o f f s e t s along north to northwest 
t r e n d i n g f a u l t s . Toward the north edge of the Bay claims the magnetic i n t e n s i t y 
decreases to l e s s than 1000 gammas i n a narrow band where a r g i l l a c e o u s and 
calcareous rocks at the base of the Bonanza group are present. 

An i r r e g u l a r l y shaped magnetic anomaly of greater than 3000 gammas 
extends S 70° E a d i s t a n c e of 1500 f e e t from the sh a f t s i t e on the Is l a n d 
Copper orebody and fi 55° W a d i s t a n c e of 2500 f e e t . The magnetic anomaly north 
of Bay Lake i s much l a r g e r In A t r i a l extent than the one over the known orebody, 
but t o date no s i g n i f i c a n t s e c t i o n s of ore grade m a t e r i a l have been found there 
e i t h e r i n surfa c e outcrops or i n d r i l l h o l e s . 

I t i s b e l i e v e d the magnetic anomalies i n t h i s area are on l y a rough 
guide i n p r o s p e c t i n g because of the u b i q u i t o u s c h a r a c t e r of magnetite i n the 
v o l c a n i c s . However, n e a r l y a l l the known s i g n i f i c a n t copper d e p o s i t s i n t h i s 
area do have a c l o s e 6 p a t i a l r e l a t i o n s h i p w i t h areas of abnormal magnetic 
s u s c e p t i b i l i t y and the use of magnetic surve y i n g i n pr o s p e c t i n g i s of va l u e . 

INDUCED POLARIZATION SURVEY - In view of the s i g n i f i c a n t p y r i t e content a s s o c i a t e d 
w i t h the copper m i n e r a l i z a t i o n , i t was b e l i e v e d that an induced p o l a r i z a t i o n 
survey might be u s e f u l i n d e f i n i n g d r i l l i n g t a r g e t s . 

I n i t i a l l y a survey was conducted i n the area south of Bay Lake 
where some good copper m i n e r a l i z a t i o n had been penetrated w i t h d r i l l h o l e s . 
This work was p a r t i a l l y experimental and v a r i o u s "a" spacings ranging from 
25 t o 300 f e e t were used. Judging from the f i n a l d r i l l i n g r e s u l t s here, the 
d e f i n i t i o n by the LP. surveys of the l i m i t s of abnormal sulphide content was 
good. 

Because of the r e l a t i v e l y h i g h cost of d e t a i l e d surveying i t was 
decided to co n f i n e the induced p o l a r i z a t i o n work t o those areas where geochemical 
anomalies had been d e l i n e a t e d . 

The induced p o l a r i z a t i o n response was measured w i t h a pulse type 
instrument o p e r a t i n g on a v a r i a b l e v o l t a g e of 300, 600, and 900 v o l t s generated 
by a completely p o r t a b l e d i r e c t c u r r e n t b a t t e r y source, 

A g r i d was surveyed over part of the area now known to cover the 
Isl a n d Copper d e p o s i t . Here the I.P. response i n d i c a t e d an anomaly, the 
peak of which l a y a few hundred f e e t n o r t h of the copper orebody found by 
d r i l l i n g . The p y r i t e content of the v o l c a n i c rocks adjacent t o the orebody 
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ranges up to 20% i n some p l a c e s . Within the orebody the combined p y r i t e - \ 
c h a l c o p y r i t e volume i s about 4 to 5%. D r i l l i n g i n d i c a t e d an abnormal 
c o n c e n t r a t i o n of p y r i t e at a shallow depth i n t h i s area which confirmed the 
r e s u l t s of I. P. surveys designed f o r p e n e t r a t i o n to v a r i e d depths. 

C h a r g e a b i l i t y values over most of the orebody f a l l i n the range of 
20 to 60 Mv/V w i t h a background of about 10 MV/V. P l o t s of c h a r g e a b i l i t y and 
r e s i s t i v i t y ( f i g u r e s 6 and 7) accompany t h i s r e p o r t . To the n o r t h the p o l a r 
i z a t i o n e f f e c t i n c r e a s e s to over 1000 MV/V i n t e o l a t e d peaka about 5000 f e e t 
from the orebody. The I.P. response then appears to decrease f a r t h e r to the north, 
The anomalous induced p o l a r i z a t i o n e f f e c t s form a broad b e l t about 10,000 f e e t 
wide t r e n d i n g N 70° W across the Bay property. The south edge of t h i s b e l t , 
i n the 20-40 MV/V range, passes through the I s l a n d Copper d e p o s i t . 

In a l l the i n t e r p r e t a t i o n s made of the induced p o l a r i z a t i o n d a t a , 
i t has been assumed th a t sulphides were r e s p o n s i b l e f o r most of the anomalous 
c o n d i t i o n s . However, i t i s p o s s i b l e that a r g i l l i c a l t e r a t i o n , magnetite, and 
i n the case of the broad b e l t mentioned above, carbonaceous a r g i l l i t e s and 
limestone, could a l s o have a f f e c t e d the r e s u l t s . 

DRILLING 

During the e a r l y stages of the e x p l o r a t i o n program of the Bay c l a i m s , 
which commenced i n January of 1966, one X-Ray diamond d r i l l machine owned 
by Utah was i n o p e r a t i o n . Adaptations were made i n t h i s machine to a l l o w the 
use of EX(7/8" core diameter) equipment i n s t e a d of the XRT (3/4 inch core 
diameter) f o r which i t was designed. This d r i l l was used i n i t i a l l y i n the 
area of the i n i t i a l d i s c o v e r y south of Bay Lake and l a t e r to t e s t the areas 
u n d e r l y i n g other geochemical anomalies, i n c l u d i n g the I s l a n d Copper anomaly. 
The s m a l l d r i l l was l i m i t e d to use i n areas w i t h 50 f e e t or l e s s overburden, 
and core recovery was low. However i t was a v a l u a b l e t o o l f o r t e s t i n g new areas. 

The f i r s t d r i l l c o n t r a c t was l e t i n February 1966 and d r i l l i n g was 
concentrated i n i t i a l l y i n the v i c i n i t y of the prospect p i t south of Bay Lake. 
About 13,000 feet was completed i n this" area. 

In February of 1967 d r i l l i n g was a c c e l e r a t e d on the I s l a n d Copper 
Deposit. E v e n t u a l l y as many as s i x machines were d r i l l i n g i40Qjfoot c e n t e r s . 
D r i l l i n g continued u n t i l May 1969 and a t o t a l of 128 BQ and NQ holes were 
d r i l l e d f o r a t o t a l footage of 116,783. 

Core r e c o v e r i e s averaged about 84% i n the e a r l y days of the 
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program and advance per 12 hour s h i f t per machine was only 20 f e e t . 

By i n c r e a s i n g the core s i z e to NQ and u s i n g l a r g e r machines w i t h 
mud as a c i r c u l a t i n g medium, core recovery was increased to 94% w i t h an average 
p e n e t r a t i o n r a t e per s h i f t per machine of about 40 f e e t . 

D i r e c t d r i l l i n g c o s t s v a r i e d from month to month depending upon 
average hole depths, depth of overburden, length of moves between s i t e s 
and the p h y s i c a l c h a r a c t e r of the rock being d r i l l e d . The average cost 
increased from about $11.00 per foot i n i t i a l l y to about $13.50 per f o o t at 
the time of completion of the program. 

BULK SAMPLING PROGRAM 

Because of the f a v o r a b l e d r i l l i n g r e s u l t s obtained d u r i n g 1966 and 
1967, a bulk sampling program was conducted. 

T h i s was a multi-purpose p r o j e c t i n t h a t i t (1) provided some 
comparison between d r i l l h ole assay r e s u l t s and the much l a r g e r bulk sample, 
(2) allowed examination of the geology across the m i n e r a l i z e d zone, and 
(3) provided m a t e r i a l f o r a p i l o t plant b e n e f i c i a t i o n t e s t . 

In the zone s e l e c t e d f o r bulk sampling the overburden was t h i n , 
no water problems were expected, ground c o n d i t i o n s appeared good (as_Jji^^tfcrfl 

by the appearance of d r i l l core and core r e c o v e r y ) , and the gtade of m a t e r i a l 
i n the s h a f t was expected to be near the c a l c u l a t e d average f o r the orebody. 
The program i n v o l v i n g s h a f t s i n k i n g and d r i f t i n g commenced' i n June 1968 
and c o n s i s t e d of a two compartment (6 1 x 12') s h a f t completed to a depth of 
225 f e e t , approximately 1000 f e e t of 5' x 7* d r i f t and two short 5* x 6' 
r a i s e s , centered on d r i l l holes which were d r i v e n up from the l e v e l . 

Broken ore was crushed i n a p o r t a b l e plant and reduced to -3/4 inch 
mesh. This m a t e r i a l passed through a system of sampling d e v i c e s i n a tower 
designed f o r the p r o j e c t . Approximately 107o of a l l the m a t e r i a l removed from \ * v* • 
underground was placed i n drums as a r e p r e s e n t a t i v e sample. S u f f i c i e n t ore \ y»w* 

f o r b e n e f i c i a t i o n t e s t s was shipped to Cedar C i t y , Utah, f o r pr o c e s s i n g i n 
the company's p i l o t p l a n t and the remainder was r e t a i n e d at the property. 

Assays of samples from the s h a f t averaged 0.58% copper whereas the 
average f o r the d r i l l h ole through the same rock s e c t i o n was 0.52% copper. 
The higher average obtained i n the bulk sample may be a r e s u l t of (1) the 
s h a f t samples r e p r e s e n t i n g 100% of the m a t e r i a l penetrated as compared w i t h 
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the d r i l l hole recovery of 927. and/or (2) the p h y s i c a l d i s t r i b u t i o n of copper 
sulphides wherein the c h a l c o p y r i t e content along f r a c t u r e s and i n disseminated 
form v a r i e s c o n s i d e r a b l y w i t h i n a few inches. Assuming proper mixing of 
the crushed product, the l a r g e r sample should be more r e p r e s e n t a t i ^ 

A f e a s a b i l i t y study was undertaken by the companyxfcft 1969 u t i l i z i n g 
the d r i l l hole and bulk sample data. Ore reserve c a l c u l a t i o n s were made w i t h 
a computer u s i n g f i x e d geometric p r o j e c t i o n s and a l s o by the geology department 
us i n g geologic p r o j e c t i o n s . There was very l i t t l e d i f f e r e n c e i n the r e s u l t s 
u s i n g both methods. 

The company announced i n J u l y of 1969, j u s t a l i t t l e over two years 
a f t e r the i n i t i a l d r i l l hole was c o l l a r e d i n the ore body, that 280,000,000 
tons averaging 0.527. Copper and 0.0297. MoSjj had been o u t l i n e d and that a 
$73 m i l l i o n d o l l a r investment would be made. Contracts f o r the s a l e of the 
copper and molybdenum concentrates have been signed and c o n s t r u c t i o n of the 
plant f a c i l i t i e s on the s i t e i s w e l l underway. Production i s t e n t a t i v e l y 
scheduled f o r e a r l y 1972. 
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