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1.0 INTRODUCTION 

The Roo 1-3 c l a i m s were s t a k e d i n A p r i l 1989 o v e r copper 
showings l o c a t e d on P h i l l i p p s Creek, f i v e k i l o m e t r e s n o r t h e a s t o f 
R o o s v i l l e i n t h e F o r t S t e e l e M i n i n g D i v i s i o n o f s o u t h e a s t e r n 
B r i t i s h Columbia ( F i g u r e 1) . The Roo copper showings a r e h o s t e d 
by P r o t e r o z o i c s a n d s t o n e s and c o n g l o m e r a t e s i m m e d i a t e l y below a 
s t r o m a t o l i t i c h o r i z o n , d e m o n s t r a t i n g s e v e r a l c h a r a c t e r i s t i c s i n 
common w i t h K u p f e r s c h i e f e r - t y p e copper d e p o s i t s . S e v e r a l 
K u p f e r s c h i e f e r - t y p e c o p p e r - s i l v e r d e p o s i t s have been d i s c o v e r e d i n 
t h e l a s t few y e a r s , s t r a t i g r a p h i c a l l y l o w e r i n t h e same P r o t e r o z o i c 
b a s i n i n n o r t h w e s t e r n Montana. I n 1989, Noranda announced i t s 
p u r c h a s e o f 55% o f t h e Montanore d e p o s i t , near L i b b y Montana, f o r 
$63 m i l l i o n . T h i s d e p o s i t has d r i l l - i n d i c a t e d r e s e r v e s o f 130 
m i l l i o n t o n n e s g r a d i n g 0.78% copper and 78.5 grams s i l v e r p e r tonne 
(Noranda, 1989). 

2.0 STRATABOUND, KUPFERSCHIEFER-TYPE COPPER DEPOSITS 

K u p f e r s c h i e f e r - t y p e copper d e p o s i t s , a l t h o u g h n o t i m p o r t a n t 
i n Canada, a c c o u n t f o r 20-25% o f w o r l d copper r e s e r v e s , i n l a r g e -
tonnage, moderate-grade o r e b o d i e s , w i t h v a r y i n g q u a n t i t i e s o f c o -
p r o d u c t s i l v e r and c o b a l t . Examples i n c l u d e : K o l w e z i K l i p p e i n 
Z a i r e w i t h 880 m i l l i o n t o n n e s o f o r e g r a d i n g 4.5% copper and 0.4% 
c o b a l t ; Nkana i n Zambia, w i t h 260 m i l l i o n t o n n e s o f o r e g r a d i n g 
3.06% c o p p e r and 0.16% c o b a l t ; and White P i n e i n M i c h i g a n , w i t h 
322 m i l l i o n t o n n e s g r a d i n g 1.1% coppe r and 7.4 g/tonne s i l v e r 
( Kirkham, 1989). Spar Lake, h o s t e d by M i d d l e P r o t e r o z o i c 
q u a r t z i t e s a p p r o x i m a t e l y 100 k i l o m e t r e s southwest o f t h e Roo c l a i m s 
i n Montana, c o n t a i n e d 58 m i l l i o n t o n n e s o f o r e g r a d i n g 0.76% copper 
and 58 g/tonne s i l v e r p r i o r t o commencement o f m i n i n g (Hayes and 
E i n a u d i , 1986). These d e p o s i t s a r e h o s t e d by v e r y d i s t i n c t i v e 
l i t h o l o g i c a l sequences w i t h i n a r e s t r i c t e d g e o l o g i c a l and t e c t o n i c 
e n v i r o n m e n t . A l l major d e p o s i t s a r e M i d d l e t o Upper P r o t e r o z o i c 
o r P e rmian i n age. 

R e n f r o (1974) r e c o g n i z e d f i v e g e n e r a l c h a r a c t e r i s t i c s o f 
K u p f e r s c h i e f e r - t y p e copper d e p o s i t s . Each d e p o s i t i s : 

"(1) C o n t a i n e d w i t h i n s t r a t a t h a t a c c u m u l a t e d a l o n g t h e 
shoreward f r i n g e o f a s h a l l o w , s e m i r e s t r i c t e d m a r i n e 
l a g o o n o r i n l a n d s e a . 
(2) H o s t e d by r e d u c e d , g r e y t o b l a c k s a n d s t o n e , s h a l e , 
o r d o l o m i t e t h a t g e n e r a l l y i s s t r o m a t o l i t i c . 
(3) U n d e r l a i n by red-bed o r o t h e r w i s e o x i d i z e d 
c o n t i n e n t a l c l a s t i c s ediment. 
(4) O v e r l a i n by s t r a t a t h a t c o n t a i n d o l o m i t e , gypsum, 
a n h y d r i t e , and/or h a l i t e . 
(5) L a t e r a l l y and v e r t i c a l l y zoned w i t h r e s p e c t t o m e t a l 
c o n t e n t . " 

R e n f r o (1974) a l s o n o t e s t h a t a l l major d e p o s i t s a r e a s s o c i a t e d 
w i t h c o p p e r - e n r i c h e d s o u r c e r o c k s . " T e r r i g e n o u s e l a s t i c s u n d e r l y i n g 
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m e t a l l i f e r o u s d e p o s i t s i n t h e Roan, t h e Dzhezkazgan, and t h e 
K u p f e r s c h i e f e r were d e r i v e d from m e t a l - e n r i c h e d , i g n e o u s s o u r c e s " • 
G u s t a f s o n and W i l l i a m s (1981) a l s o show t h a t a l l i m p o r t a n t d e p o s i t s 
o f t h i s t y p e a r e h o s t e d w i t h i n i n t r a c r a t o n i c b a s i n s , commonly 
a s s o c i a t e d w i t h r i f t i n g . 

R e n f r o (1974) s u g g e s t s a s i m p l e g e n e t i c model f o r 
K u p f e r s c h i e f e r - t y p e copper d e p o s i t s , based upon modern sabkha 
e n v i r o n m e n t s , such as o c c u r a l o n g t h e P e r s i a n G u l f . C o a s t a l 
sabkhas form a l o n g t h e s u p r a t i d a l m a r g i n s o f r e g r e s s i v e s h o r e l i n e s 
i n a h o t , a r i d e nvironment. They a r e u n d e r l a i n by s a t u r a t e d , 
p o rous and permeable c o a s t a l s e d i m e n t s , c a p a b l e o f t r a n s p o r t i n g 
w a t e r t o t h e s u r f a c e f o r e v a p o r a t i o n . Sabkhas a r e e s s e n t i a l l y 
f l a t , r i s i n g no more t h a n a metre o r two above h i g h t i d e l e v e l . 
Below t h e h i g h t i d e l e v e l , t h e m u d f l a t i s g e n e r a l l y c o v e r e d by a 
mat o f b l u e - g r e e n a l g a e , w h i c h may t r a n s g r e s s l a t e r a l l y o v e r t h e 
c o n t i n e n t a l s e d i m e n t s . L i t h i f i c a t i o n p r o duces c o n t i n e n t a l , 
o x i d i z e d s a n d s t o n e s (red-beds) o v e r l a i n by s t r o m a t o l i t i c d o l o m i t e s , 
f i n e - g r a i n e d o r g a n i c - r i c h c l a s t i c s e d i m e n t s , e v a p o r i t e s and g r e y , 
r e d u c e d s a n d s t o n e s , commonly i n s e v e r a l c y c l e s o f t r a n s g r e s s i o n and 
r e g r e s s i o n . 

I n R e n f r o ' s model, m e t a l - e n r i c h e d s o u r c e r o c k s u n d e r l y i n g t h e 
sabkha a r e l e a c h e d by groundwater w h i c h i s t h e n t r a n s p o r t e d by 
e v a p o r a t i o n t h r o u g h t h e permeable redbeds towards t h e s u r f a c e . 
Hydrogen s u l p h i d e , from d e c a y i n g a l g a e , r e d u c e s t h e d i s s o l v e d 
m e t a l s t o form m e t a l l i c s u l p h i d e s i n p r o x i m i t y t o t h e o r g a n i c - r i c h 
s e d i m e n t s . The copper s u l p h i d e s show a d i s t i n c t z o n i n g from 
c h a l c o c i t e t h r o u g h b o r n i t e t o c h a l c o p y r i t e upwards and b a s i n w a r d s , 
r e l a t e d t o t h e i r s o l u b i l i t y i n t h e p r e s e n c e o f hydrogen s u l p h i d e . 
O t h e r d i a g e n e t i c models d i f f e r m a i n l y i n t h e mechanism f o r 
t r a n s p o r t i n g t h e o x i d i s e d , m e t a l - b e a r i n g groundwater t o t h e r e d u c e d 
s t r a t a , i n v o k i n g f o r m a t i o n d e w a t e r i n g d u r i n g c o m p a c t i o n , 
p a l e o t o p o g r a p h i c h y d r a u l i c head i n f l u v i a l a q u i f e r s , r e l e a s e o f 
p r e s s u r i z e d f o r m a t i o n a l f l u i d s d u r i n g t e c t o n i s m , t o p o g r a p h i c 
i n v e r s i o n o r t h e r m a l pumping (Kirkham, 1989). D i f f e r e n t mechanisms 
may have p r e d o m i n a t e d i n p r o d u c i n g d i f f e r e n t d e p o s i t s . 

K u p f e r s c h i e f e r - t y p e copper d e p o s i t s a r e r o u g h l y s t r a t a b o u n d , 
a l t h o u g h m i n e r a l z o n a t i o n c r o s s e s b e d d i n g p l a n e s . They a r e 
g e n e r a l l y r e s t r i c t e d v e r t i c a l l y , b u t v e r y e x t e n s i v e l a t e r a l l y . 
The Spar Lake d e p o s i t , f o r i n s t a n c e , w h i c h i s moderate i n s i z e , 
e x t e n d s l a t e r a l l y f o r 2,225 metres by 450 m e t r e s , w i t h a t h i c k n e s s 
o f 15 t o 24 metres (Hayes and E i n a u d i , 1986). 

3.0 LIST OF CLAIMS 

Records of t h e B r i t i s h Columbia M i n i s t r y o f Energy, Mines and 
P e t r o l e u m R e s o u r c e s i n d i c a t e t h a t t h e c l a i m s l i s t e d i n T a b l e 3.0.1 
( F i g u r e 2 ) , a r e owned by Henry Awmack, i n t r u s t f o r E q u i t y 
E n g i n e e r i n g L t d . . 
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C l a i m 
Name 

Record 
Number 

TABLE 3.0.1 
CLAIM DATA 

No. o f 
U n i t s  

R e c o r d 
Date 

E x p i r y 
Date 

Roo 1 
Roo 2 
Roo 3 

3393 
3394 
3395 

20 
20 
20 
60 

Apr. 26, 1989 
Apr . 26, 1989 
Apr . 26, 1989 

Apr . 26, 2000 
Apr . 26, 2000 
A p r . 26, 2000 

The l o c a t i o n o f t h e common l e g a l c o r n e r p o s t f o r t h e Roo 1-3 
c l a i m s has been v e r i f i e d by t h e a u t h o r . 

4.0 LOCATION, ACCESS AND GEOGRAPHY 

The Roo c l a i m group i s l o c a t e d on P h i l l i p p s Creek i n t h e 
G a l t o n Range o f t h e Rocky M o u n t a i n s , a p p r o x i m a t e l y f i v e k i l o m e t r e s 
n o r t h e a s t o f t h e R o o s v i l l e b o r d e r p o s t and s e v e n t y k i l o m e t r e s 
s o u t h e a s t of Cranbrook, i n t h e E a s t Kootenay d i s t r i c t o f 
s o u t h e a s t e r n B r i t i s h Columbia ( F i g u r e 1 ) . I t l i e s w i t h i n t h e F o r t 
S t e e l e M i n i n g D i v i s i o n , c e n t r e d a t 49° 01' n o r t h l a t i t u d e and 115° 
00' west l o n g i t u d e . 

Highway 93, w h i c h c o n n e c t s Cranbrook and F e r n i e t o 
n o r t h w e s t e r n Montana, p a s s e s l e s s t h a n one k i l o m e t r e t o t h e west 
o f t h e Roo 1 c l a i m . A good l o g g i n g r o a d c l i m b s from t h e highway 
up t h e d r a i n a g e o f P h i l l i p p s Creek, p a s s i n g t h r o u g h t h e Roo 1 and 
Roo 3 c l a i m s . A new b r a n c h r o a d has been b u i l t s o u t h o f P h i l l i p p s 
Creek on t h e Roo 3 c l a i m f o r c l e a r c u t l o g g i n g and a second one 
c l i m b s t h e w e s t e r n f a c e o f t h e r i d g e i m m e d i a t e l y s o u t h w e s t o f t h e 
Roo 3 c l a i m . O l d e r s p u r r o a d s and Cominco's t r e n c h i n g r o a d p r o v i d e 
a c c e s s t o most o f t h e Roo 1 and 3 c l a i m s , i n c l u d i n g most o f t h e 
known copper showings. 

The Roo 1-3 c l a i m s l i e a l m o s t e n t i r e l y w i t h i n t h e P h i l l i p p s 
Creek d r a i n a g e , c o n f i n e d m a i n l y t o t h e n o r t h w e s t e r n p a r t o f t h e 
wa t e r s h e d ( F i g u r e 2) . Topography i s m o d e r a t e l y s t e e p , w i t h 
e l e v a t i o n s r a n g i n g from l e s s t h a n 1000 metres on P h i l l i p p s Creek 
t o o v e r 2280 metres on t h e r i d g e w h i c h s e p a r a t e s t h e P h i l l i p p s 
Creek d r a i n a g e from t h e Wigwam R i v e r d r a i n a g e on t h e Roo 2 c l a i m . 

The p r o p e r t y i s c o v e r e d by open f o r e s t composed o f l o d g e p o l e 
p i n e , Douglas f i r , ponderosa p i n e and a l d e r , w i t h l i t t l e 
u n dergrowth. Summers a r e h o t and d r y , but w i n t e r s a r e c o l d , w i t h 
moderate s n o w f a l l . The c o p p e r - b e a r i n g h o r i z o n , l o c a t e d a t 
a p p r o x i m a t e l y 1500 metres e l e v a t i o n , i s snow-free on s o u t h - f a c i n g 
s l o p e s by l a t e A p r i l and on n o r t h - f a c i n g s l o p e s by mid-May o f each 
y e a r . 

Equity Enfiineerinfi Ltd 
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5.0 PREVIOUS WORK 

The f i r s t r e p o r t e d work on t h e Roo p r o p e r t y d a t e s from 1902, 
w i t h f o u r c l a i m s 

"on a l e a d w h i c h can be t r a c e d f o r m i l e s a l o n g t h e 
m ountain s i d e . The o r e i s a r i c h s u l p h i d e o f copper w i t h 
much b l a c k o x i d e , and l i e s between s y e n i t e and p o r p h y r y 
w a l l s . The work f o r t h i s y e a r c o n s i s t s o f : G e o r g i a , 
s h a f t c o n t i n u e d 10 f e e t ; Copper G i a n t , 12 f e e t o f s h a f t ; 
Montana, 50 f e e t o f t u n n e l , and B e l l e Vue, s h a f t 
c o n t i n u e d t o a depth o f 50 f e e t " (BCDM, 1902). 

These w o r k i n g s were d i r e c t e d a t q u a r t z - c h a l c o p y r i t e - c h a l c o c i t e -
b a r i t e v e i n s . No f u r t h e r work i s documented u n t i l 1967, b u t 
W o l f h a r d (1967) r e p o r t s a t o t a l o f f o u r s h o r t s h a f t s , f o u r a d i t s 
up t o 3 0 m e t r e s i n l e n g t h and s i x open c u t s c o m p l e t e d b e f o r e 1940, 
w i t h shipment o f one c a r l o a d o f b a r i t e i n t h e 192 0's o r 1930's. 

I n 1967, Cominco r e - e v a l u a t e d t h e c opper o c c u r r e n c e s f o r t h e i r 
p o r p h y r y p o t e n t i a l w i t h g e o l o g i c a l mapping, s o i l s a m p l i n g and f i v e 
b u l l d o z e r t r e n c h e s . They c o n c l u d e d t h a t t h e v e i n s were 
e c o n o m i c a l l y u n i n t e r e s t i n g , but r e c o g n i z e d s i g n i f i c a n t s t r a t a b o u n d 
d i s s e m i n a t e d 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 t h e c o n t a c t between 
sand s t o n e and s t r o m a t o l i t i c d o l o m i t e ( W o l f h a r d , 1967). However, 
Cominco b e l i e v e d t h e m i n e r a l i z a t i o n t o be due t o s y e n i t i c d y k i n g 
and a l l o w e d t h e i r c l a i m s t o l a p s e . 

The Roo 1-3 c l a i m s were s t a k e d i n 1989 and o p t i o n e d 
i m m e d i a t e l y t o Teck C o r p o r a t i o n L t d . , w h i c h c a r r i e d o u t 18 days o f 
g e o l o g i c a l mapping, s a m p l i n g and backhoe t r e n c h i n g i n September o f 
t h a t y e a r . They e x c a v a t e d e i g h t backhoe t r e n c h e s t o t a l l i n g 250 
metres w i t h i n c o a r s e sandstone and c o n g l o m e r a t e n e a r t h e i r c o n t a c t 
w i t h t h e o v e r l y i n g s t r o m a t o l i t i c d o l o m i t e . A l l b u t one o f t h e s e 
t r e n c h e s i n t e r s e c t e d s i g n i f i c a n t copper m i n e r a l i z a t i o n , w i t h up t o 
1.93% c o p p e r and 579 ppm c o b a l t a c r o s s 6.0 m e t r e s . U n f o r t u n a t e l y , 
a l l t r e n c h i n g was c a r r i e d out i n an a r e a o f 80 metres by 100 
m e tres, l e a v i n g o v e r 7,000 metres of t h i s c o n t a c t u n t e s t e d . S o i l 
samples were t a k e n i n t h e immediate a r e a o f the' backhoe t r e n c h i n g , 
a t t e n - m e t r e s p a c i n g s a l o n g f i v e l i n e s s p a c e d r o u g h l y 75 metres 
a p a r t and c u t t i n g a c r o s s s t r a t i g r a p h y (Thompson, 1990a). 

I n 1990, Teck c a r r i e d o u t l i m i t e d g e o l o g i c a l mapping and 
s a m p l i n g and d r i l l e d 605.6 metres o f NQ c o r e i n e i g h t h o l e s 
(Thompson, 1990b). The d r i l l i n g was c a r r i e d o u t from t h r e e 
d r i l l s i t e s , s p a c e d a p p r o x i m a t e l y 570 m e t r e s a p a r t on t h e Roo 1 
c l a i m . H o l e s from each d r i l l s i t e i n t e r s e c t e d s i g n i f i c a n t copper 
v a l u e s , w i t h t h e b e s t i n t e r s e c t i o n g r a d i n g 0.81% copper o v e r 11.05 
m e t r e s . S o i l samples t a k e n i m m e d i a t e l y below t h e 
s a n d s t o n e / s t r o m a t o l i t e c o n t a c t on t h e s o u t h w e s t e r n c o r n e r o f t h e 
Roo 3 c l a i m r e t u r n e d anomalous copper and c o b a l t v a l u e s o f a 
s i m i l a r magnitude t o t h o s e m a r k i n g s i g n i f i c a n t copper 
m i n e r a l i z a t i o n i n t h e t r e n c h e d a r e a . Teck dropped t h e o p t i o n upon 
c o m p l e t i o n o f t h e d r i l l program, a l t h o u g h Thompson (1990b) 
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recommended t h a t " f u r t h e r e x p l o r a t i o n be c a r r i e d o u t a l o n g t h e 
Lower-Upper Sheppard F o r m a t i o n i n t e r f a c e t o l o c a t e g r e a t e r 
t h i c k n e s s e s o r d i f f e r e n t s t y l e s o f copper m i n e r a l i z a t i o n " . 

The unsampled d r i l l c o r e was b r i e f l y examined by t h e a u t h o r 
i n May 1991, and f i v e more i n t e r v a l s were s p l i t , w i t h o u t r e t u r n i n g 
more t h a n t r a c e s o f copper. Two f l o a t samples were t a k e n from t h e 
v i c i n i t y o f t h e anomalous s o i l samples i n t h e s o u t h w e s t e r n c o r n e r 
of t h e Roo 3 c l a i m , r e t u r n i n g up t o 2 060 p p C copper. 

6.0 REGIONAL GEOLOGY 

The B e l t / P u r c e l l Supergroup c o m p r i s e s up t o 15,000 metres o f 
M i d d l e P r o t e r o z o i c c l a s t i c and c a r b o n a t e s e d i m e n t s , w h i c h e x t e n d 
o v e r t h e E a s t Kootenay a r e a o f s o u t h - e a s t e r n B r i t i s h C olumbia, 
n o r t h e r n Idaho and n o r t h w e s t e r n Montana. They were d e p o s i t e d i n 
an i n t r a c r a t o n i c b a s i n , w h i c h may have been r e l a t e d t o r i f t i n g . 
I n t h e G a l t o n Range o f t h e E a s t Kootenays, on t h e e a s t e r n m a r g i n 
o f t h e Rocky Mountain T r e n c h , t h i s sequence c o n s i s t s o f H e l i k i a n 
s a n d s t o n e s , a r g i l l i t e s and d o l o m i t e s ( F i g u r e 3 ) . 

The S i y e h F o r m a t i o n ( U n i t 7) i s composed p r e d o m i n a n t l y o f 
f i n e - c r y s t a l l i n e d o l o m i t e and l i m e s t o n e , w i t h t h i n upper and low e r 
members o f g r e e n a r g i l l i t e . O v e r l y i n g t h e S i y e h F o r m a t i o n a r e up 
t o 180 me t r e s o f b a s a l t i c f l o w s ( U n i t 5b) termed t h e " P u r c e l l 
L a v a s " by P r i c e (1961) and t h e " N i c o l Creek F o r m a t i o n " by Hoy and 
C a r t e r (1988) . T h i s u n i t i n c l u d e s p i l l o w e d , v e s i c u l a r o r 
a m y g d a l o i d a l f l o w s r a n g i n g from a n d e s i t e t o b a s a l t i n c o m p o s i t i o n . 

The Sheppard F o r m a t i o n ( U n i t 8 ) , termed t h e " l o w e r member of 
t h e Gateway F o r m a t i o n " by Leech (1960) and s u b d i v i d e d i n t o t h e 
S n o w s l i p and Shepard F o r m a t i o n s by Whipple (1984), u n c o n f o r m a b l y 
o v e r l i e s t h e N i c o l Creek F o r m a t i o n , w i t h a t o t a l t h i c k n e s s o f 
a p p r o x i m a t e l y 50 metres. I t c o n s i s t s o f a b a s a l c o n g l o m e r a t e 
o v e r l a i n by " l i g h t - c o l o u r e d , d o l o m i t i c and q u a r t z i t i c , f i n e - o r 
medium-grained q u a r t z s a n d s t o n e , d o l o m i t e and o o l i t i c d o l o m i t e 
[ W h i p p l e ' s S n o w s l i p Fm.]. The upper p a r t [ W h i p p l e ' s Shepard Fm.] 
c o m p r i s e s l i g h t - c o l o u r e d v e r y f i n e c r y s t a l l i n e d o l o m i t e , sandy and 
s i l t y d o l o m i t e , and s t r o m a t o l i t i c d o l o m i t e w i t h minor amounts o f 
d o l o m i t i c s a n d s t o n e " ( P r i c e , 1961). 

The Gateway F o r m a t i o n upper member ( U n i t 8) i s composed of 
about 3 00 m e t r e s o f g r e e n i s h g r e y and g r e y a r g i l l a c e o u s s i l t s t o n e s 
i n t h i n beds w i t h p a r t i n g s o f r e d a r g i l l i t e . S a l t c a s t s , mud-
c r a c k s , r i p p l e marks and i n t r a f o r m a t i o n a l c o n g l o m e r a t e s a r e common. 

The P h i l l i p s F o r m a t i o n ( U n i t 9) c o n s i s t s o f 200 metres o f r e d 
and p u r p l i s h r e d q u a r t z s a n d s t o n e and s i l t s t o n e , w i t h p a r t i n g s o f 
a r g i l l i t e and micaceous a r g i l l i t e . These a r e g r a d a t i o n a l i n t o t h e 
o v e r l y i n g R o o s v i l l e F o r m a t i o n ( U n i t 1 0 ) , w h i c h c o n s i s t s o f over 
1000 m e t r e s o f green and g r e y a r g i l l i t e , s i l t s t o n e and sandstone 

Equity Engineering Ltd 
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w i t h l e s s e r a r g i l l a c e o u s and s t r o m a t o l i t i c d o l o m i t e . 

7.0 PROPERTY GEOLOGY AND MINERALIZATION 

7.1 Geology 

W o l f h a r d (1967) r e c o g n i z e d t h r e e P r o t e r o z o i c v o l c a n i c and 
s e d i m e n t a r y r o c k u n i t s on t h e Roo p r o p e r t y ( F i g u r e 4 ) . The o l d e s t 
i s t h e b a s a l t i c N i c o l Creek F o r m a t i o n ( U n i t 5 b ) , w h i c h i s composed 
of 

"a l o w e r p i l l o w e d u n i t 80 f e e t t h i c k , o v e r l a i n by g r een 
a m y g d a l o i d a l v o l c a n i c s and p u r p l e m a s s i v e and 
a m y g d a l o i d a l v o l c a n i c s . The abundance o f p u r p l e r o c k s 
i n c r e a s e s up s e c t i o n . The upper 50 v f e e t o c c a s i o n a l l y 
c o n t a i n s l e n t i c u l a r beds o f a n g u l a r t o sub-rounded 
v o l c a n i c d e t r i t u s o f c o a r s e sand s i z e . " 

The N i c o l Creek b a s a l t s a r e u n c o n f o r m a b l y o v e r l a i n by Sheppard 
F o r m a t i o n c l a s t i c s ediments and d o l o m i t e s , s u b d i v i d e d by W o l f h a r d 
(1967) i n t o two u n i t s . 

"The l o w e r u n i t [ U n i t 8a] v a r i e s from 15 f e e t t o 300 f e e t 
i n t h i c k n e s s . I n t h e t h i c k e r p a r t s , t h e s e c t i o n i n c l u d e s 
a b a s a l c o n g l o m e r a t e , o v e r l a i n by p u r p l e s i l t s t o n e s and 
s a n d s t o n e s , p r o b a b l y composed m a i n l y o f v o l c a n i c 
d e t r i t u s , weathered v e r y l i t t l e c h e m i c a l l y b e f o r e 
d e p o s i t i o n . H i g h e r up s e c t i o n , s e d i m e n t s grade t o 
a r k o s e , f e l d s p a t h i c s a n d s t o n e , q u a r t z s a n d s t o n e , and sub 
greywacke. Medium t o t h i c k bedded, c r o s s - b e d d e d and 
c u r r e n t r i p p l e marked, q u a r t z i t i c and d o l o m i t i c 
s a n d s t o n e s u s u a l l y complete t h e upper 10 t o 3 0 f e e t o f 
t h e s e c t i o n . . . . 

The u p p e r Sheppard [ U n i t 8b] b e g i n s a t t h e base o f t h e 
f i r s t s t r o m a t o l i t i c d o l o m i t e above t h e t o p o f t h e P u r c e l l 
l a v a s . Above t h i s 5 t o 15 f o o t member, t h e u n i t i n c l u d e s 
20 t o 4 0 f e e t o f medium bedded g r e y q u a r t z i t e w i t h minor 
a r g i l l i t e and s i l t s t o n e . C r o s s b e d d i n g and r i p p l e marks 
a r e f a i r l y common. The q u a r t z i t e i s o v e r l a i n by a second 
5 t o 15 f o o t s t r o m a t o l i t i c d o l o m i t e , f o l l o w e d by 10+ f e e t 
o f r e d s i l t s t o n e and d o l o m i t i c s a n d s t o n e . The t o p i s n o t 
e x p o sed." 

W o l f h a r d (19 67) i n t e r p r e t e d a v e r y s h a l l o w a n t i c l i n e i n t h e 
N i c o l Creek F o r m a t i o n , w i t h an a m p l i t u d e o f 160 metres and wave 
l e n g t h o f a p p r o x i m a t e l y two k i l o m e t r e s . The Sheppard F o r m a t i o n i s 
g e n t l y warped, w i t h d i p s up t o 15° t o t h e e a s t . W o l f h a r d (1967) 
n o t e d a few n o r t h e r l y - t r e n d i n g normal f a u l t s w i t h v e r t i c a l 
d i s p l a c e m e n t o f one t o s i x metres and a t h r u s t f a u l t d i p p i n g 10°-
15° t o t h e west w i t h a maximum h o r i z o n t a l movement o f 3 0 metres. 
A n o t h e r f l a t - l y i n g f a u l t o f unknown d i s p l a c e m e n t i s a p p a r e n t i n 

n r I 
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Tre n c h 5 and d r i l l h o l e s R90-01 t o -05. 

7.2 M i n e r a l i z a t i o n 

D i s s e m i n a t e d c h a l c o p y r i t e o c c u r s i n a l l l i t h o l o g i e s on t h e 
Roo p r o p e r t y w i t h t h e e x c e p t i o n o f t h e m a s s i v e N i c o l Creek b a s a l t 
and t h e b a s a l c o n g l o m e r a t e o f t h e l o w e r Sheppard u n i t ( F i g u r e s 4 
and 5) . However, t h e most s i g n i f i c a n t c o p p e r m i n e r a l i z a t i o n i s 
h o s t e d by s a n d s t o n e s and con g l o m e r a t e s n e a r t h e upper c o n t a c t of 
t h e l o w e r Sheppard F o r m a t i o n . T h i s s t y l e o f m i n e r a l i z a t i o n 
c o n s i s t s o f d i s s e m i n a t e d c h a l c o c i t e ( l o c a l l y c h a l c o p y r i t e ) , b a r i t e 
and a n k e r i t e f i l l i n g i n t e r s t i t i a l p o r e s p a c e between rounded 
q u a r t z , f e l d s p a r and v o l c a n i c c l a s t s w h i c h a r e u n a l t e r e d o r weakly 
s e r i c i t i z e d . The h i g h e s t grade m i n e r a l i z a t i o n appears t o be 
a s s o c i a t e d w i t h c o a r s e r sediments and abundant i n t e r g r a n u l a r 
a n k e r i t e . Some o f t h e c h a l c o c i t e c o a t s c h a l c o p y r i t e g r a i n s , but 
whether t h i s i s p r i m a r y ( d i a g e n e t i c ) o r supergene i s n o t y e t c l e a r . 
C h a l c o p y r i t e was n o t e d w i t h i n c l a s t s i n o n l y one l o c a t i o n , a t 25.3 
metres i n h o l e R90-04, where i t o c c u r s d i s s e m i n a t e d a l o n g f r a c t u r e s 
b u t m a i n l y between fragments. Below t h e c h a l c o p y r i t e - c h a l c o c i t e -
a n k e r i t e m i n e r a l i z a t i o n , a n k e r i t e c o n t e n t d i m i n i s h e s and h e m a t i t e 
becomes more common, w i t h l o c a l l y abundant p y r i t e . C h a l c o c i t e a l s o 
forms d e n d r i t i c b l e b s i n t h i n , i n t e r b e d d e d , d o l o m i t i c l a y e r s near 
t h e t o p o f t h e c l a s t i c u n i t . I n p l a c e s , m a l a c h i t e s t a i n i n g and 
s p a r s e d i s s e m i n a t e d c h a l c o p y r i t e e x t e n d upwards i n t o t h e lowermost 
metre o f s t r o m a t o l i t i c d o l o m i t e above t h e t o p o f t h e l o w e r Sheppard 
u n i t . 

A l l s i g n i f i c a n t t r e n c h and d r i l l i n t e r s e c t i o n s a r e from 
s a n d s t o n e - o r c o n g l o m e r a t e - h o s t e d s t r a t a b o u n d m i n e r a l i z a t i o n , w i t h 
s e v e r a l m u l t i - m e t r e s e c t i o n s e x c e e d i n g 1% cop p e r . Sparse 
d i s s e m i n a t e d b l e b s o f c a r r o l l i t e ( ? ) o r c o b a l t i t e ( ? ) have been noted 
i n d r i l l c o r e a l o n g w i t h c h a l c o p y r i t e , a c c o u n t i n g f o r e l e v a t e d 
c o b a l t v a l u e s o f up t o 2000 ppm. S i l v e r v a l u e s g e n e r a l l y range 
from two t o seven ppm, w i t h a maximum v a l u e o f 33.8 ppm. Barium, 
n i c k e l and chromium a r e g e o c h e m i c a l l y anomalous w i t h up t o 5260 
ppm, 846 ppm and 4 60 ppm, r e s p e c t i v e l y . A l t h o u g h none o f t h e s e 
e l ements show an e x a c t c o r r e l a t i o n w i t h c o p p e r , h i g h copper v a l u e s 
a r e g e n e r a l l y accompanied by h i g h v a l u e s f o r t h e o t h e r elements. 
Three c o p p e r - b e a r i n g samples were a n a l y z e d i n 1991 f o r g o l d , 
p l a t i n u m and p a l l a d i u m w i t h o u t r e t u r n i n g s i g n i f i c a n t v a l u e s . A l l 
v a l u e s , i n c l u d i n g t h o s e from d r i l l i n g , have been a f f e c t e d t o some 
e x t e n t by o x i d a t i o n and s u r f a c e w e a t h e r i n g . A t t h i s p o i n t , i t i s 
not known whether t h e s e v a l u e s r e p r e s e n t p r o t o r e g r a d e s , o r whether 
t h e p r o t o r e has been e n r i c h e d o r d e p l e t e d i n i n d i v i d u a l elements. 

Backhoe t r e n c h i n g was c a r r i e d o ut i n an a r e a o f 80 metres by 
100 m e t r e s i n 1989 ( F i g u r e 6) . True w i d t h s o f t h e s t r a t a b o u n d 
m i n e r a l i z a t i o n c annot be de t e r m i n e d from t h e a v a i l a b l e t r e n c h maps 
(Thompson, 1990a), but t h e i n t e r s e c t i o n s summarized i n T a b l e 7.2.1 
p r o v i d e an i n d i c a t i o n o f t h e e x t e n t and grade o f m i n e r a l i z a t i o n i n 
t h a t p a r t i c u l a r a r e a . I n s e v e r a l s e c t i o n s a s s a y i n g g r e a t e r t h a n 
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one percent copper, no copper mineralization whatsoever was 
observed (eg. TR89-04: sample 20405 with 2.44% Cu), or only weak 
malachite staining was noted. I t seems l i k e l y that the copper 
values are due to unobserved chalcocite. More than half of the 
rock exposed by trenching was not sampled, including several 
sections with observed malachite, and the true extent of copper 
mineralization may have been greater than recognized. 

TABLE 7.2.1 
SIGNIFICANT TRENCH RESULTS 

Trench Length Copper Cobalt S i l v e r Barium 
fm) f % l fppm) fppm) fppm) 

TR89-01 4.0 3 3 8(S"/y.ro) 13 2 5 
TR89-02 1.0 0.30 129 <0.2 1410 
TR89-03 No s i g n i f i c a n t intersections 
TR89-04 6.0 1. 58 1310 4. 6 2998 %7BS» 
TR89-05 2.0 0. 7K2v^a^ 1084 C?1*1*̂  2 53 0 *v< 
TR89-06 5.0 0.39 338 1.5 1010 

1170 TR89-07 6.0 1.93 708 5.2 
1010 
1170 

TR89-08* 3 . 0 0. 62 44 4.7 2703 
* Not e n t i r e l y stratabound mineralization: cut by several 5-20 

centimetre quartz-chalcopyrite-chalcocite-barite veins. 

Wolfhard (1967) reported copper occurrences along 7,000 metres 
of the lower/upper Sheppard Formation contact on the north side of 
P h i l l i p p s Creek (Figure 4) . Most of these occurrences have not 
been re-located or re-sampled. E s s e n t i a l l y a l l the 1989 and 1990 
work was confined to 1,200 metres s t r i k e length between the 
trenched area and the d r i l l s i t e f o r holes R90-07 and -08. Between 
P h i l l i p p s Creek and the Montana border, t h i s upper/lower Sheppard 
Formation contact i s exposed along 4,500 metres. Only a small 
portion i s currently covered by the Roo property and e s s e n t i a l l y 
no exploration has been c a r r i e d out along i t . A l i m i t e d follow-up 
of anomalous s o i l samples by,the author on the southwestern corner 
of the Roo 3 claim yielded a proximal f l o a t sample of coarse 
sandstone and conglomerate with intergranular ankerite, 
chalcopyrite and chalcocite. The f l o a t , which contained 0.21% 
copper, i s very s i m i l a r s t r a t i g r a p h i c a l l y , mineralogically and 
t e x t u r a l l y to that d r i l l e d north of P h i l l i p p s Creek. 

The o r i g i n a l work on the Roo property was directed at narrow 
quartz+barite veins containing scattered patches of chalcocite and 
chalcopyrite. Wolfhard (1967) noted an "apparent concentration of 
chalcopyrite i n them near the upper contact of the lower Sheppard 
(2% Cu over 1' for best material) ". Within the hematitic 
a l t e r a t i o n below the disseminated chalcocite-ankerite zone, these 
quartz veins contain abundant specular hematite rather than 
chalcocite or chalcopyrite. The inter s e c t i o n in Trench TR89-08 
(Table 7.2.1 above) shows s i m i l a r copper, s i l v e r and barium grades 
to the stratabound mineralization, but much lower cobalt and n i c k e l 
values. A medium-grained pink trachyte dyke, composed mainly of 
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orthoclase, ankerite and quartz, contains disseminated chalcopyrite 
and i s associated with the quartz-barite-chalcopyrite-chalcocite 
veining near the d r i l l s i t e for holes R90-07 and R90-08 (Figure 5) . 
It graded 0.19% copper, 2.0 ppm s i l v e r and 314 ppm cobalt across 
2.4 metres i n 1989 grab sample 24098. 

Wolfhard (1967) believed that the copper mineralization on 
the Roo property was g e n e t i c a l l y r e l a t e d to the syenite dykes which 
are associated with some of the quartz veining. In fa c t , t h i s mode 
of vein mineralization i s consistent with other red-bed deposits, 
where sulphides are remobilized from pre-existing stratabound 
mineralization. At the Spar Lake deposit i n Montana, "veins of 
quartz, many with a l i t t l e carbonate, also carry s u l f i d e s where 
they i n t e r s e c t mineralized beds. The s u l f i d e i n the vein i s almost 
i n v a r i a b l y the same s u l f i d e as that which occurs i n the adjacent 
wall rock" (Garlick, 1988). In t h i s respect, i t i s i n t e r e s t i n g 
to note that the quartz veins on the Roo property are mineralized 
only where they cut the mineralized s t r a t a around the lowest 
stromatolite horizon, and that the chalcocite-chalcopyrite 
assemblage i n the veins mirrors that of the disseminated 
stratabound mineralization. I t appears that the syenite dyking i s 
i n s u f f i c i e n t to account for the Roo copper occurrences, but may 
have generated the quartz veins which remobilized copper from the 
mineralized s t r a t a . 

8.0 GEOCHEMISTRY y 

In 1989, f i v e short s o i l l i n e s were 
from the basalts upslope to the base of the 
i n the area of the 1989 trenching (Thomps 
114 s o i l samples were taken at ten metr 
l i n e s , which covered a s t r i k e length of 
s o i l samples returned low copper values, g 
10 to 3 0 ppm. The presence of vt 
mineralization in the trenches was marke 
exceeding 50 ppm copper, with the highest 
ppm copper. S o i l samples taken from ar< 
contained 20 to 40 ppm copper, discount: 
anomalous copper values elsewhere on the 
higher background l e v e l over the basalts. 
for s o i l samples in the trenched area — . . T W U U U W A y -

d i s t r i b u t e d , ranging from 5 to 17 ppm cobalt and. from below 
detection to 0.6 ppm s i l v e r . 

In 1990, a further 29 s o i l samples were taken from the Roo 
property. Ten of these samples were taken from a l i n e 50 metres 
west of the 1989 s o i l l i n e s , and p a r a l l e l to them. Copper and 
cobalt values were low. Nine were taken along the base of the 
s t r o m a t o l i t i c horizon on the southwest corner of the Roo 2 claim, 
also returning low values. Ten were taken from the southwestern 
corner of the Roo 3 claim, from an area of quartzite and 
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o r t h o c l a s e , a n k e r i t e and q u a r t z , c o n t a i n s d i s s e m i n a t e d c h a l c o p y r i t e 
and i s a s s o c i a t e d w i t h t h e q u a r t z - b a r i t e - c h a l c o p y r i t e - c h a l c o c i t e 
v e i n i n g n e a r t h e d r i l l s i t e f o r h o l e s R90-07 and R90-08 ( F i g u r e 5 ) . 
I t g r a d e d 0.19% copper, 2.0 ppm s i l v e r and 314 ppm c o b a l t a c r o s s 
2.4 metres i n 1989 grab sample 24098. 

W o l f h a r d (1967) b e l i e v e d t h a t t h e copper m i n e r a l i z a t i o n on 
t h e Roo p r o p e r t y was g e n e t i c a l l y r e l a t e d t o t h e s y e n i t e dykes w h i c h 
a r e a s s o c i a t e d w i t h some o f t h e q u a r t z v e i n i n g . I n f a c t , t h i s mode 
o f v e i n m i n e r a l i z a t i o n i s c o n s i s t e n t w i t h o t h e r red-bed d e p o s i t s , 
where s u l p h i d e s a r e r e m o b i l i z e d from p r e - e x i s t i n g s t r a t a b o u n d 
m i n e r a l i z a t i o n . A t t h e Spar Lake d e p o s i t i n Montana, " v e i n s o f 
q u a r t z , many w i t h a l i t t l e c a r b o n a t e , a l s o c a r r y s u l f i d e s where 
t h e y i n t e r s e c t m i n e r a l i z e d beds. The s u l f i d e i n t h e v e i n i s a l m o s t 
i n v a r i a b l y t h e same s u l f i d e as t h a t w h i c h o c c u r s i n t h e a d j a c e n t 
w a l l r o c k " ( G a r l i c k , 1988). I n t h i s r e s p e c t , i t i s i n t e r e s t i n g 
t o n o t e t h a t t h e q u a r t z v e i n s on t h e Roo p r o p e r t y a r e m i n e r a l i z e d 
o n l y where t h e y c u t t h e m i n e r a l i z e d s t r a t a around t h e l o w e s t 
s t r o m a t o l i t e h o r i z o n , and t h a t t h e c h a l c o c i t e - c h a l c o p y r i t e 
assemblage i n t h e v e i n s m i r r o r s t h a t o f t h e d i s s e m i n a t e d 
s t r a t a b o u n d m i n e r a l i z a t i o n . I t appears t h a t t h e s y e n i t e d y k i n g i s 
i n s u f f i c i e n t t o acc o u n t f o r t h e Roo copper o c c u r r e n c e s , b u t may 
have g e n e r a t e d t h e q u a r t z v e i n s w h i c h r e m o b i l i z e d copper from t h e 
m i n e r a l i z e d s t r a t a . 

8.0 GEOCHEMISTRY 

I n 1989, f i v e s h o r t s o i l l i n e s were r u n a c r o s s s t r a t i g r a p h y 
from t h e b a s a l t s u p s l o p e t o t h e base o f t h e s t r o m a t o l i t i c d o l o m i t e s 
i n t h e a r e a o f t h e 1989 t r e n c h i n g (Thompson, 1990a). A t o t a l o f 
114 s o i l samples were t a k e n a t t e n metre i n t e r v a l s a l o n g t h e s e 
l i n e s , w h i c h c o v e r e d a s t r i k e l e n g t h o f j u s t 300 metres. These 
s o i l samples r e t u r n e d low copper v a l u e s , g e n e r a l l y i n t h e range o f 
10 t o 3 0 ppm. The p r e s e n c e o f v e r y s i g n i f i c a n t c o p p e r 
m i n e r a l i z a t i o n i n t h e t r e n c h e s was marked by f o u r s o i l samples 
e x c e e d i n g 50 ppm copper, w i t h t h e h i g h e s t ones r e t u r n i n g 87 and 93 
ppm copper. S o i l samples t a k e n from a r e a s u n d e r l a i n by b a s a l t 
c o n t a i n e d 2 0 t o 4 0 ppm copper, d i s c o u n t i n g t h e h y p o t h e s i s t h a t 
anomalous copper v a l u e s e l s e w h e r e on t h e p r o p e r t y a r e due t o a 
h i g h e r background l e v e l o v e r t h e b a s a l t s . C o b a l t and s i l v e r v a l u e s 
f o r s o i l samples i n t h e t r e n c h e d a r e a a r e low and randomly-
d i s t r i b u t e d , r a n g i n g from 5 t o 17 ppm c o b a l t and- from below 
d e t e c t i o n t o 0.6 ppm s i l v e r . 

I n 1990, a f u r t h e r 29 s o i l samples were t a k e n from t h e Roo 
p r o p e r t y . Ten o f t h e s e samples were t a k e n from a l i n e 50 metres 
west o f t h e 1989 s o i l l i n e s , and p a r a l l e l t o them. Copper and 
c o b a l t v a l u e s were low. Nine were t a k e n a l o n g t h e base o f t h e 
s t r o m a t o l i t i c h o r i z o n on t h e southwest c o r n e r o f t h e Roo 2 c l a i m , 
a l s o r e t u r n i n g low v a l u e s . Ten were t a k e n from t h e s o u t h w e s t e r n 
c o r n e r o f t h e Roo 3 c l a i m , from an a r e a o f q u a r t z i t e and 

Equity Engineering Lid 



10 

conglomerate immediately downhill from the main s t r o m a t o l i t i c 
horizon. Five of these returned copper values above 50 ppm, 
including 152 and 155 ppm. Cobalt values were also elevated, with 
up to 54 ppm. Rock fragments from one of these s o i l p i t s contained 
0.21% copper with 147 ppm cobalt. 

The low and e r r a t i c s o i l geochemical expression of the copper-
bearing sandstones can be a t t r i b u t e d to several f a c t o r s . S o i l i s 
poorly developed on much of the property, with l i t t l e red-brown B 
horizon noted in road cuts. In the area of trenching and d r i l l i n g , 
topographic spurs (such as the d r i l l s i t e s for holes R90-01 to -05 
and R90-07 to -08) are covered by r e s i d u a l s o i l with reasonably 
good B horizon development. Between these spurs, outcrop i s masked 
by s t a b i l i z e d t alus slopes whose s o i l samples r e f l e c t downslope 
dispersion from above the favourable strata, rather than from 
bedrock. However, even where the samples were taken from the B 
horizon of r e s i d u a l s o i l above copper-rich bedrock, anomalous 
copper l e v e l s are very low r e l a t i v e to the copper grade of the 
underlying mineralization. For instance, abundant mineralization 
exceeding 1% copper i n the trenched area i s indicated by j u s t four 
s o i l samples in the range of 50 to 93 ppm copper . The low copper 
l e v e l s i n s o i l samples may r e f l e c t abnormal weathering and chemical 
conditions in the area. In t h i s respect, the sc 
of malachite, even on heavily-weathered, 
chalcopyrite- and chalcocite-bearing outcrops, ms >^ 
In evaluating future s o i l geochemistry on the ] C &i^s^<<^^^eutstr, 
exceeding 50 ppm copper should be c a r e f u l l y inve ^ ^ - ^ m ^ y ^ ^ . 

9.0 DIAMOND DRILLING 

Eight holes were d r i l l e d from three d r i l l s ! 
Teck i n 1990, t o t a l l i n g 605.6 metres of NQ core ( 
Five holes (R9 0-01 to -05) were d r i l l e d i n a fe 
d r i l l s i t e , located a few metres above the lowermost s t r o m a t o l i t i c 
dolomite horizon i n the area of Teck's 1989 trenching (Figure 6)• 
Excellent intersections were cored in holes R90-04 (11.05 metres 
grading 0.81% copper) and R90-05 (4.11 metres grading 1.07% 
copper). As shown i n Figure 7, t h i s mineralization i s separated 
from excellent trenching values (up to 6.0 metres grading 1.93% 
copper) by three blank holes (R90-01 to -03). A f l a t f a u l t , 
exposed i n a road cut at the s i t e of Trench 5 and marked by f a u l t 
gouge and poor core recovery i n d r i l l i n g , cuts the' mineralized 
sandstones in each of the d r i l l holes. This f a u l t appears to have 
o f f s e t mineralization such that no s i g n i f i c a n t copper was 
encountered in holes R90-01 to -03. 

Hole R90-06 was c o l l a r e d 470 metres southeast of holes R90-01 
to -05 (Figure 5) . Although c o l l a r e d well below the lowermost 
s t r o m a t o l i t i c dolomite in an area without much outcrop/ t h i s hole 
intersected 4.62 metres grading 0.89% copper and^l064^pm cobalt. 
This i n t e r s e c t i o n extends downwards from the/bottom of the 3.0 
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c o n g l o m e r a t e i m m e d i a t e l y d o w n h i l l from t h e main s t r o m a t o l i t i c 
h o r i z o n . F i v e o f t h e s e r e t u r n e d copper v a l u e s above 50 ppm, 
i n c l u d i n g 152 and 155 ppm. C o b a l t v a l u e s were a l s o e l e v a t e d , w i t h 
up t o 54 ppm. Rock fra g m e n t s from one o f t h e s e s o i l p i t s c o n t a i n e d 
0.21% copper w i t h 147 ppm c o b a l t . 

The low and e r r a t i c s o i l g e o c h e m i c a l e x p r e s s i o n o f t h e c o p p e r -
b e a r i n g s a n d s t o n e s can be a t t r i b u t e d t o s e v e r a l f a c t o r s . S o i l i s 
p o o r l y d e v e l o p e d on much o f t h e p r o p e r t y , w i t h l i t t l e red-brown B 
h o r i z o n n o t e d i n r o a d c u t s . I n t h e a r e a o f t r e n c h i n g and d r i l l i n g , 
t o p o g r a p h i c s p u r s (such as t h e d r i l l s i t e s f o r h o l e s R90-01 t o -05 
and R90-07 t o -08) a r e c o v e r e d by r e s i d u a l s o i l w i t h r e a s o n a b l y 
good B h o r i z o n development. Between t h e s e s p u r s , o u t c r o p i s masked 
by s t a b i l i z e d t a l u s s l o p e s whose s o i l samples r e f l e c t downslope 
d i s p e r s i o n from above t h e f a v o u r a b l e s t r a t a , r a t h e r t h a n from 
b e d r o c k . However, even where t h e samples were t a k e n from t h e B 
h o r i z o n o f r e s i d u a l s o i l above c o p p e r - r i c h bedrock, anomalous 
cop p e r l e v e l s a r e v e r y low r e l a t i v e t o t h e copper grade o f t h e 
u n d e r l y i n g m i n e r a l i z a t i o n . F o r i n s t a n c e , abundant m i n e r a l i z a t i o n 
e x c e e d i n g 1% copper i n t h e t r e n c h e d a r e a i s i n d i c a t e d by j u s t f o u r 
s o i l samples i n t h e range o f 50 t o 9 3 ppm copper . The low copper 
l e v e l s i n s o i l samples may r e f l e c t abnormal w e a t h e r i n g and c h e m i c a l 
c o n d i t i o n s i n t h e a r e a . I n t h i s r e s p e c t , t h e s c a r c i t y o r absence 
o f m a l a c h i t e , even on h e a v i l y - w e a t h e r e d , w e l l - m i n e r a l i z e d , 
c h a l c o p y r i t e - and c h a l c o c i t e - b e a r i n g o u t c r o p s , may be s i g n i f i c a n t . 
I n e v a l u a t i n g f u t u r e s o i l g e o c h e m i s t r y on t h e p r o p e r t y , samples 
e x c e e d i n g 50 ppm copper s h o u l d be c a r e f u l l y i n v e s t i g a t e d . 

9.0 DIAMOND DRILLING 

E i g h t h o l e s were d r i l l e d from t h r e e d r i l l s i t e s ( F i g u r e 5) by 
Teck i n 1990, t o t a l l i n g 605.6 metres o f NQ c o r e (Thompson, 1990b). 
F i v e h o l e s (R90-01 t o -05) were d r i l l e d i n a f a n from t h e f i r s t 
d r i l l s i t e , l o c a t e d a few metres above t h e lowermost s t r o m a t o l i t i c 
d o l o m i t e h o r i z o n i n t h e a r e a o f Teck's 1989 t r e n c h i n g ( F i g u r e 6 ) . 
E x c e l l e n t i n t e r s e c t i o n s were c o r e d i n h o l e s R90-04 (11.05 metres 
g r a d i n g 0.81% copper) and R90-05 (4.11 metres g r a d i n g 1.07% 
c o p p e r ) . As shown i n F i g u r e 7, t h i s m i n e r a l i z a t i o n i s s e p a r a t e d 
from e x c e l l e n t t r e n c h i n g v a l u e s (up t o 6.0 metres g r a d i n g 1.93% 
copper) by t h r e e b l a n k h o l e s (R90-01 t o - 0 3 ) . A f l a t f a u l t , 
exposed i n a r o a d c u t a t t h e s i t e o f Trench 5 and marked by f a u l t 
gouge and poor c o r e r e c o v e r y i n d r i l l i n g , c u t s the' m i n e r a l i z e d 
s a n d s t o n e s i n each o f t h e d r i l l h o l e s . T h i s f a u l t a p p e ars t o have 
o f f s e t m i n e r a l i z a t i o n such t h a t no s i g n i f i c a n t c o pper was 
e n c o u n t e r e d i n h o l e s R90-01 t o -03. 

Hol e R90-06 was c o l l a r e d 470 metres s o u t h e a s t o f h o l e s R90-01 
t o -05 ( F i g u r e 5) . A l t h o u g h c o l l a r e d w e l l below t h e lowermost 
s t r o m a t o l i t i c d o l o m i t e i n an a r e a w i t h o u t much o u t c r o p , t h i s h o l e 
i n t e r s e c t e d 4.62 metres g r a d i n g 0.89% copper ancQolsT^pm c o b a l t . 
T h i s i n t e r s e c t i o n e x t e n d s downwards from t h e / b o t t o m o f t h e 3.0 
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metre d r i l l casing and i t i s probable that the true v e r t i c a l extent 
of mineralization at t h i s s i t e i s greater. 

Holes R90-07 and -08 were co l l a r e d a further 67 0 metres to 
the southeast. Once again, the holes were c o l l a r e d well below the 
s t r o m a t o l i t i c dolomite horizon. Thirty metres to the east of the 
d r i l l s i t e , coarse sandstone and conglomerate with disseminated 
chalcocite and minor malachite extend upward from road l e v e l f o r 
at least four metres and possibly up to ten metres, where the base 
of the s t r o m a t o l i t i c dolomite i s exposed and malachite stained. 
The apparent trend of the base of t h i s mineralization would roughly 
pass through the c o l l a r of the two d r i l l holes. As they were cased 
to a depth of three metres, the core recovered from both holes i s 
e n t i r e l y i n the footwall of the main mineralized horizon. 

S i g n i f i c a n t diamond d r i l l intersections are summarized i n 
Table 8.0.1. True widths can not be accurately estimated, as the 
orie n t a t i o n of the mineralization i s not pr e c i s e l y known. Wolfhard 
(1967) and Thompson (1990b) show dips of up to 22° (generally 10¬
15°) to the north, south and east, sometimes with contradictory 
orientations i n the same locations. The true widths calculated i n 
Table 8.0.1 are based on the assumption that the miner a l i z a t i o n i s 
horizon t a l . Data f or a l l core samples are attached i n Appendix B. 

TABLE 9.0.1 
SUMMARY OF DIAMOND DRILL RESULTS 

T o t a l True 
Hole Azimuth Dip Depth From To Length Width Cu Co Ag 
No. f°) f°) fml (ml (ml (ml (ml (%1 (com) (poml 

R90-01 205 -70 85.00 No s i g n i f i c a n t m i n e r a l i z a t i o n 
R90-02 230 -70 93.00 No s i g n i f i c a n t mineralization 
R90-03 290 -70 76.50 Not sampled; no apparent m i n e r a l i z a t i o n 

4.0 S^^X R90-04 100 -55 111.25 20*.80 31.85 11.05 9.05 0.81 257 4.0 S^^X 
i n c l u d i n g 25.15 30.63 5.48 4.49 1.35 271 5 .1 W' <> 7 US 

R90-05 040 -60 34.44 17.68 21.79 4.11 3.56 1.07 974 12. 6 /• • 
R90-06 090 -70 68.60 3.00 7.62 4.62 4.34 0.89 ( 10 6.4 { 

399 • 
2.6 tffft. 

R90-07 050 -60 72.90 16.92 18.13 1.21 1.05 0.89 
( 10 6.4 { 

399 • 2.6 
R90-08 000 -45 64.00 No s i g n i f i c a n t mineralization 

fa*.-} A 
'% S3*# 

10-0 GEOLOGIC AND ECONOMIC POTENTIAL 

No reserves can be calculated for the Roo deposit at t h i s 
early stage of exploration. However, the limited d r i l l i n g returned 
encouraging copper and cobalt values over s i g n i f i c a n t widths in 
three holes along the same well-defined mineralized horizon. Of 
the other holes, two (R9 0-07 and -08) were c o l l a r e d below the 
mineralized horizon and three intersected a f l a t f a u l t which had 
displaced the mineralization. From the d r i l l i n g to date, the Roo 
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m i n e r a l i z a t i o n r emains open i n e v e r y d i r e c t i o n . 

As a v e r y p r e l i m i n a r y o r d e r - o f - m a g n i t u d e e s t i m a t e o f t h e 
p o t e n t i a l s i z e o f t h e Roo copper d e p o s i t , t h e average g r a d e and 
t r u e w i d t h o f h o l e s R90-04, R90-05 and R90-06 was c a l c u l a t e d (5.65 
metres g r a d i n g 0.89% Cu, 614 ppm Co and 5.4 ppm Ag) . 
M i n e r a l i z a t i o n was assumed t o e x t e n d from 250 metres west o f R90-
04 t o 250 metres e a s t o f R90-07 (a t o t a l o f 1,640 metres) and t h e 
same d i s t a n c e i n t o t h e h i l l . Assuming a s p e c i f i c g r a v i t y o f 2.5, 
t h i s b l o c k would c o n t a i n 38 m i l l i o n tonnes a t a g r a d e w e l l 
e x c e e d i n g t h o s e b e i n g mined o r d e v e l o p e d s o u t h o f t h e b o r d e r a t 
T r o y , Rock Creek and Montanore. G i v e n t h e s i z e and c o n t i n u i t y 
c h a r a c t e r i s t i c s o f K u p f e r s c h i e f e r - t y p e d e p o s i t s , t h i s e s t i m a t e , 
a l t h o u g h h i g h l y s p e c u l a t i v e , i s n o t u n r e a s o n a b l e . 

T a b l e 9.0.1 d e t a i l s t h e u n i t m e t a l v a l u e s f o r t h e Spar Lake, 
Rock Creek and Montanore d e p o s i t s as compared w i t h t h e av e r a g e Roo 
d r i l l g r a d e s o u t l i n e d above. These d e p o s i t s , a l l i n o p e r a t i o n o r 
under development, a r e l o c a t e d i n a c l u s t e r 100 k i l o m e t r e s 
s o u t h w e s t o f t h e Roo c l a i m s , n e a r L i b b y Montana. They a r e a l l 
h o s t e d w i t h i n t h e R e v e t t F o r m a t i o n o f t h e B e l t - P u r c e l l S upergroup, 
s t r a t i g r a p h i c a l l y below t h e Roo o c c u r r e n c e s . ASARCO r e a c h e d f u l l 
p r o d u c t i o n a t t h e Spar Lake d e p o s i t i n 1982 a t a r a t e o f 7,700 
t o n n e s p e r day, u s i n g r o o m - a n d - p i l l a r methods (Hayes and E i n a u d i , 
1986) . M i n i n g and m i l l i n g c o s t s a t Spar Lake a r e e s t i m a t e d a t 
about US$9/ton ( J a c k i e S t e v e n s , Montana R e s e r v e s , p e r s . comm., 
1991). A s a r c o i s p e r m i t t i n g t h e Rock Creek d e p o s i t f o r p r o d u c t i o n 
upon d e p l e t i o n o f r e s e r v e s a t Spar Lake. Noranda i s c u r r e n t l y 
d r i v i n g a f i v e k i l o m e t r e development a d i t a t Montanore as p a r t o f 
a f e a s i b i l i t y s t u d y . I n T a b l e 9.0.1, c u r r e n t m e t a l p r i c e s f o r 
copper ( U S $ 1 . 0 7 / l b ) , c o b a l t (US$14.15/lb) and s i l v e r (US$4.05/oz) 
have been t a k e n from t h e May 27, 1991 N o r t h e r n M i n e r . 

TABLE 10.0.1 
COMPARISON OF ROO DRILL GRADES WITH MONTANA DEPOSITS 

Deposit Size Copper Cobalt S i l v e r T o t a l 
tonnes % USS/ton % USS/ton oz/ton USS/ton USS/ton 

Spar Lake 58,000,000 0.76 $16.26 1.58 $6.40 $22.66 
Rock Creek 131,000,000 0.68 $14.55 1.66 $6.73 $21.28 
Montanore 130,000,000 0.78 $16.69 2.29 $9.27 $25.96 
Roo Unknown 0.89 $19.05 0.06 $16.98 0.16 $0.65 $36.68 

U s i n g t h e m e t a l p r i c e s above t o de t e r m i n e copper e q u i v a l e n c e 
r a t i o s f o r each o f t h e s e d e p o s i t s , t h e Roo p r o p e r t y , w i t h 1.71% 
C u - e q u i v a l e n t , compares v e r y f a v o u r a b l y w i t h t h o s e o f Spar Lake 
(1.06% Cu-eq.), Rock Creek (0.99% Cu-eq.) and Montanore (1.21% Cu-
eq.) . 

Equity Engineering Ltd. 
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11. DISCUSSION 

The Roo p r o p e r t y d e m o n s t r a t e s e x c e l l e n t p o t e n t i a l t o h o s t 
a s i g n i f i c a n t c o p p e r - c o b a l t + s i l v e r d e p o s i t o f t h e K u p f e r s c h i e f e r 
t y p e . These a r e l a r g e tonnage, moderate g r a d e , s t r a t a b o u n d 
d e p o s i t s c h a r a c t e r i s e d by e x c e l l e n t c o n t i n u i t y . They a r e a l s o 
e n v i r o n m e n t a l l y f r i e n d l y , w i t h v e r y low s u l p h i d e t a i l i n g s and 
n e g l i g i b l e q u a n t i t i e s o f d e l e t e r i o u s b y p r o d u c t s , such as a r s e n i c , 
mercury o r antimony. The Roo p r o p e r t y e x h i b i t s a l l o f t h e f e a t u r e s 
o f K u p f e r s c h i e f e r - t y p e copper d e p o s i t s : 
a) Age and Tectonic Setting: 

The s e d i m e n t s u n d e r l y i n g t h e Roo c l a i m s were d e p o s i t e d i n a 
P r o t e r o z o i c , i n t r a c r a t o n i c b a s i n a s s o c i a t e d w i t h r i f t i n g . 
W i t h few e x c e p t i o n s , a l l major K u p f e r s c h i e f e r - t y p e d e p o s i t s 
a r e h o s t e d w i t h i n P r o t e r o z o i c , i n t r a c r a t o n i c b a s i n s , many o f 
wh i c h a r e a s s o c i a t e d w i t h r i f t i n g . 

b) Geological Setting: 
The Roo copper o c c u r r e n c e s a r e : 
1) c o n t a i n e d w i t h i n s t r a t a w h i ch show i n d i c a t i o n s o f 

s h a l l o w - w a t e r d e p o s i t i o n , such as r i p p l e marks. 
2) h o s t e d by r e d u c e d (?) q u a r t z sandstone and c o n g l o m e r a t e . 

The r e d u c e d n a t u r e o f t h e o r i g i n a l s e d i m e n t s i s n o t 
e n t i r e l y c l e a r , due t o s u r f a c e o x i d a t i o n and w e a t h e r i n g . 

3) u n d e r l a i n by a r e d bed sequence o f o x i d i z e d , permeable 
c l a s t i c s e d i m e n t s . 

4) i m m e d i a t e l y o v e r l a i n by e a s i l y r e c o g n i z a b l e s t r o m a t o l i t i c 
d o l o m i t e . T h i s e n t i r e s e d i m e n t a r y sequence r e p r e s e n t s 
a c l a s s i c sabkha e n v i r o n m e n t , v e r y s i m i l a r t o t h a t 
p r e s e n t a t most K u p f e r s c h i e f e r - t y p e c opper d e p o s i t s . 

c) Metal Source: 
The N i c o l Creek b a s a l t s a r e n o t e d f o r t h e i r e n r i c h m e n t i n 
copper . The o v e r l y i n g f i r s t - c y c l e red-bed s e d i m e n t s o f t h e 
lo w e r Sheppard F o r m a t i o n a r e l a r g e l y composed o f d e t r i t u s from 
t h e s e b a s a l t s , p r o v i d i n g an e x c e l l e n t m e t a l s o u r c e f o r 
subsequent l e a c h i n g by groundwater i n a sabkha en v i r o n m e n t . 

d) Geochemical Signature: 
No p a t t e r n s o f s u l f i d e m i n e r a l z o n i n g i n t h e Roo copper 
o c c u r r e n c e s can be d e t e r m i n e d from t h e work t o d a t e . However, 
t h e p r e s e n c e o f hypogene copper and c o b a l t s u l p h i d e m i n e r a l s 
i n t h e s e showings s u p p o r t s t h e K u p f e r s c h i e f e r - t y p e g e n e t i c 
model. 

I n i t i a l diamond d r i l l i n g g r a d e s on t h e Roo p r o p e r t y have been 
e x c e l l e n t . The t h r e e h o l e s w h i c h i n t e r s e c t e d t h e m i n e r a l i z e d 
h o r i z o n a v e r a ged 0.89% copper, 0.06% c o b a l t and 5.4 ppm (0.016 
oz / t o n ) s i l v e r a c r o s s a t r u e w i d t h o f 5.65 m e t r e s . To d a t e , 
diamond d r i l l i n g has been l i m i t e d t o t h r e e d r i l l s i t e s , o n l y one o f 
which was l o c a t e d above t h e t o p o f t h e m i n e r a l i z e d h o r i z o n , 
a l l o w i n g t h e e n t i r e w i d t h o f t h e zone t o be t e s t e d . A l l t r e n c h i n g 
and d r i l l i n g have been c o n f i n e d t o 1,140 metres s t r i k e l e n g t h o f 
t h e m i n e r a l i z e d h o r i z o n . Copper o c c u r r e n c e s had been p r e v i o u s l y 
n o t e d by Cominco a l o n g a f u r t h e r 6,000 metres o f t h i s h o r i z o n on 
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t h e Roo c l a i m s n o r t h o f P h i l l i p p s Creek, but t h i s p o t e n t i a l remains 
e s s e n t i a l l y unexamined. South o f P h i l l i p p s Creek, s t r o n g s o i l 
g e o c h e m i s t r y , f a v o u r a b l e l i t h o l o g y and an i n i t i a l c o p p e r - b e a r i n g 
f l o a t sample p r o v i d e s t r o n g i n c e n t i v e t o e n l a r g e t h e c l a i m group 
t o t h e s o u t h and e x p l o r e a f u r t h e r 4,500 metres o f t h e m i n e r a l i z e d 
h o r i z o n t o t h e b o r d e r . 

Of t h e base m e t a l s , c o b a l t has one o f t h e b r i g h t e r l o n g - t e r m 
o u t l o o k s . I n 1989, K u p f e r s c h i e f e r - t y p e c o p p e r - c o b a l t d e p o s i t s i n 
Z a i r e and Zambia produced a p p r o x i m a t e l y 69% (14,500 t o n n e s ) o f t h e 
Western w o r l d ' s c o b a l t , w i t h t h e b a l a n c e produced by F a l c o n b r i d g e , 
I n c o , S h e r r i t t Gordon and Outokompu as a b y p r o d u c t from s u l p h i d e 
n i c k e l o r e s . The Z a i r e . a n d Zambia copper mines a r e f a i r l y h i g h 
c o s t o p e r a t i o n s , due t o " i n a d e q u a t e maintenance and development 
d u r i n g t h e p e r i o d o f low [copper] p r i c e s . The two c o u n t r i e s a r e 
t r o u b l e d by problems i n t h e i r t r a n s p o r t a t i o n and power 
i n f r a s t r u c t u r e " (EMJ, March 1990). I t c o u l d be e x p e c t e d t h a t 
A f r i c a n c o b a l t p r o d u c t i o n w i l l drop as t h e s e h i g h c o s t copper mines 
a r e phased o u t . 

K u p f e r s c h i e f e r - t y p e d e p o s i t s i n g e n e r a l , and t h e Roo p r o p e r t y 
i n p a r t i c u l a r , form v e r y f a v o u r a b l e e x p l o r a t i o n t a r g e t s a t c u r r e n t 
c o pper, c o b a l t and s i l v e r p r i c e s . I n i t i a l diamond d r i l l i n g on t h e 
Roo p r o p e r t y i n d i c a t e s t h a t c o p p e r - c o b a l t ( - s i l v e r ) K u p f e r s c h i e f e r -
t y p e m i n e r a l i z a t i o n i s p r e s e n t , w i t h p o t e n t i a l f o r a t a r g e t s i z e 
i n t h e o r d e r o f 3 0 t o 4 0 m i l l i o n t o nnes a t a grade o f 1.7% c o p p e r -
e q u i v a l e n t . T h i s compares w e l l w i t h t h e K u p f e r s c h i e f e r - t y p e Spar 
Lake, Rock Creek and Montanore d e p o s i t s which a r e p r e s e n t l y b e i n g 
mined o r d e v e l o p e d f u r t h e r s o u t h i n t h e P r o t e r o z o i c B e l t - P u r c e l l 
b a s i n o f B r i t i s h Columbia and Montana. 

R e s p e c t f u l l y s u b m i t t e d , 
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DRILL ASSAYS 

R90-01: 
Sample From To Length Cu Co Ag Ba Cr Ni 
Number fm) fm) fm) f%) (ppm) fppm) fppm) fppm) fppm) 
358106 6.40 8 .23 1.83 1* 2 <0.2 4570 25 <1 
358107 16.31 19 .20 2.89 51* 30 <0.2 2290 39 7 
* ppm 

R90-02: 
Sample From To Length Cu Co Ag Ba Cr Ni 
Number fm) (m) fm) f%) (ppm) fppm) fppm) fppm) fppm) 
502285# 33.83 34 .44 0.61 0.02 1 2.8 240 48 5 
# This i n t e r v a l was marked as sample 502297 i n Thompson (1990b), but appears 

to be sample 502285. 

R90-03: 
No samples taken. 

R90-04: 
Sample From To Length Cu Co Ag Ba Cr Ni 
Number fm) (m) fm) (%) fppm) fppm) fppm) fppm) fppm) 
358108 12.80 15 .24 2.44 4* 7 <0.2 510 57 3 
358109 15.24 16 .76 1.52 11* 10 <0.2 330 67 5 
358110 16.76 19 .81 3.05 28* 91 <0.2 2990 35 15 
502286 20.80 21 .50 0.70 0 .20 401 3.6 2820 127 69 
502287 21.50 22 .55 1.05 0 .99 460 3.4 1340 123 72 
502288 22.55 23 .77 1.22 0 .03 55 2.2 1610 27 15 
502289 23.77 25 .15 1.38 0 .11 222 3.4 670 127 61 
502291 25.15 25 .90 0.75 0 .93 299 5.2 380 120 120 
502292 25.90 27 .43 1.53 0 .97 127 6.8 350 98 36 
502293 27.43 28 .96 1.53 1 .73 376 4.6 280 150 84 
502294 28.96 30 .00 1.04 1 .87 249 4.4 290 116 67 
502295 30.00 30 .63 0.63 1 .02 371 3.2 620 32 62 
502296 30.63 31 .85 1.22 0 .16 176 2.6 310 36 35 
502297 31.85 32 .60 0.75 0 .01 18 2.0 250 20 6 
502298 45.00 46 .00 1.00 0 .15 144 2.2 370 32 26 
* ppm 

R90-05: 
Sample From To Length Cu Co Ag Ba Cr Ni 
Number fm) fm) fm) {*) fppm) fppm) fppm) fppm) fppm) 
502051 17.68 19 .50 1.82 1 .23 871 3.2 5260 64 127 
502052 19.50 20 .73 1.23 1 .19 1340 33.8 1640 101 209 
505053 20.73 21 .79 1.06 0 .64 727 4.2 790 117 . 1 6 1 

502054 21.79 22 .86 1.07 0 .02 158 1.8 840 26 36 
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R90-06: 
Sample From To Length Cu Co Ag Ba Cr Ni 
Number fm) (m) fm) m fppm) fppm) fppm) fppm) fppm) 
502055 3.00 4 .57 1.57 0 .77 1325 2.2 290 157 368 
502056 4.57 6 .10 1.53 1 .04 1475 3.2 170 150 524 
502057 6.10 7 .62 1.52 0 .87 382 2.4 410 196 119 
502058 7.62 9 .14 1.52 0 .03 41 1.0 520 61 21 
502059 32.00 32 .60 0.60 <0 .01 3 1.0 810 63 <1 

R90-07: 
Sample From To Length Cu Co Ag Ba Cr Ni 
Number fm) (m) fm) (%) fppm) fppm) fppm) fppm) fppm) 
502060 16.92 18 .13 1.21 0 .89 399 2.6 270 43 78 

R90-08: 
No samples taken. 
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FIG. 1. Approximate limit of known Belt Supergroup outcrop, 
from Harrison (1972, fig. 3). 


