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SUMMARY 

The S a n t a M a r i n a G o l d I n c . p r o p e r t i e s c o n s i s t o f t h e 
c o n t i g u o u s K i n d 3 and 4 c l a i m s , t h e Rae c l a i m and t h e 
c o n t i g u o u s A r c 3 0 and 31 m i n e r a l c l a i m s , t o t a l l i n g 94 u n i t s . 
The c l a i m s l i e a p p r o x i m a t e l y 90 k i l o m e t e r s n o r t h w e s t o f 
S t e w a r t , B r i t i s h C olumbia, i n t h e S u l p h u r e t s a r e a . A c c e s s 
i s v i a r o a d t o B e l l I I on Highway 37, a t B e l l I r v i n g Creek 
c r o s s i n g , a d i s t a n c e o f a p p r o x i m a t e l y 275 k i l o m e t e r s 
n o r t h w e s t o f S m i t h e r s , and from t h i s p o i n t by h e l i c o p t e r f o r 
a d i s t a n c e o f a p p r o x i m a t e l y 35 k i l o m e t e r s t o t h e s u b j e c t 
c l a i m s d i s t r i c t . An a l t e r n a t e a c c e s s i s v i a f i x e d - w i n g 
a i r c r a f t t o t h e Bronson C r e e k a i r s t r i p on t h e s o u t h s i d e o f 
t h e I s k u t R i v e r and th e n by h e l i c o p t e r t o t h e p r o p e r t y . The 
S a n t a M a r i n a G o l d I n c . p r o p e r t i e s l i e w i t h i n a d i s t r i c t o f 
i n t e n s e e x p l o r a t i o n a c t i v i t y . T h i s d i s t r i c t c o n t a i n s 
numerous s i g n i f i c a n t m i n e r a l d e p o s i t s w h i c h a r e c u r r e n t l y 
b e i n g d e v e l o p e d by s u r f a c e and u n d e r g r o u n d e x p l o r a t i o n . 

I n t h e S u l p h u r e t s a r e a o l d r e c o r d s go b a c k t o 1898 when 
t h e Cumberland and Globe Groups were s t a k e d . I n t e r e s t d i e d 
down u n t i l t h e mid-1930's when e x t e n s i v e g o s s a n s zones were 
s t a k e d around t h e B r u c e j a c k Lake. The r e g i o n was q u i e t 
a g a i n u n t i l t h e 1960's when e x t e n s i v e e x p l o r a t i o n f o r 
p o r p h y r y c o p p e r d e p o s i t s f o l l o w e d up an h e l i c o p t e r borne 
m a g n e t i c s u r v e y c o nducted by Newmont M i n e s . I n t h e p e r i o d 
o f 1975-1977, T e x a s g u l f and Granduc M i n e s c o n d u c t e d 
e x p l o r a t i o n i n t h e S u l p h u r e t s a r e a . I n 1979, Granduc 
o p t i o n e d t h e i r c l a i m s t o Esso R e s o u r c e s Canada who s p e n t 
more t h a n $ 2 m i l l i o n o v e r 5 y e a r s i n e x p l o r a t i o n f o r 
p r e c i o u s m e t a l s . The E s s o - o p t i o n e d c l a i m s r e v e r t e d back t o 
Granduc and t h e n were o p t i o n e d j o i n t l y by L a c a n a M i n i n g 
Corp. and Newhawk G o l d M i n es who d r i l l e d i n 1985 o v e r 13,000 
f e e t i n t h e B r u c e j a c k Lake a r e a . T h i s e f f o r t a l o n g w i t h t h e 
26,068 f e e t p r e v i o u s l y d r i l l e d has o u t l i n e d m i n e r a l r e s e r v e s 
o f 1,011,543 t o n n e s g r a d i n g 0.826 ounces g o l d e q u i v a l e n t p e r 
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i i 
t o nne ( s i l v e r : g o l d r a t i o = 50:1). T h i s d e p o s i t i s l o c a t e d 
a p p r o x i m a t e l y 5 k i l o m e t e r s n o r t h w e s t o f t h e w e s t e r n boundary 
o f t h e K i n d 4 c l a i m . I n a d d i t i o n t o t h e s e m i n e r a l r e s e r v e s , 
t h e 1985 Lacana/Newhawk p r o j e c t l o c a t e d t h e new S n o w f i e l d s 
Zones w h i c h i s b e l i e v e d t o have p r o b a b l e r e s e r v e s o f o v e r 
7,000,000 t o n n e s g r a d i n g 0.083 oz Au/tonne ( S o r b a r a , 1987). 
C a t e a r M i n es e s t a b l i s h e d a p i l o t t e s t m i l l on t h e i r G o l d 
Wedge P r o p e r t y , l o c a t e d 2 k i l o m e t e r s e a s t o f t h e B r u c e j a c k 
Lake Zone, and p u b l i s h e d r e s e r v e s o f t h i s d e p o s i t a r e o f 
373,224 t o n s g r a d i n g 0.753 oz Au/t and 1.07 oz A g / t . The 
G o l d Wedge P r o p e r t y has a g e o l o g i c a l p o t e n t i a l o f 1,000,000 
t o n s g r a d i n g 0.5 oz A u / t . 

I n t h e Unuk R i v e r a r e a , t h e E s k a y C r e e k p r o p e r t y , 
l o c a t e d a p p r o x i m a t e l y 27 k i l o m e t e r s n o r t h w e s t o f t h e S a n t a 
M a r i n a G o l d I n c . ' s K i n d 4 c l a i m , was d i s c o v e r e d i n 1932 by 
Tom MacKay. E x p l o r a t i o n s i n c e t h e n has been p r i n c i p a l l y 
d i r e c t e d t o t h e l o c a t i o n o f h i g h - g r a d e p r e c i o u s m e t a l 
m i n e r a l i z a t i o n . E x p l o r a t i o n work i n c l u d e d g e o l o g i c a l 
mapping, s o i l s a m p l i n g , t r e n c h i n g , u n d e r g r o u n d d r i f t i n g , 
s u r f a c e and un d e r g r o u n d diamond d r i l l i n g . To d a t e , t h e 
C a l p i n e R e s o u r c e s I n c . - C o n s o l i d a t e d S t i k i n e S i l v e r L t d . 
Eskay Creek p r o p e r t y has p r o b a b l e and p o s s i b l e g e o l o g i c a l 
r e s e r v e s i n t h e 2IB zone o f 1.5 m i l l i o n t o n s g r a d i n g 1.43 
oz. g o l d and 40.26 o z . s i l v e r p e r t o n , p l u s 2.1% l e a d and 
5.08% z i n c ( N o r t h e r n M i n e r , A p r i l 9, 1990). R e s u l t s from 
t h e o n g o i n g s t e p o u t d r i l l i n g program, beyond t h e r e s e r v e s 
a r e a , a r e e x t r e m e l y e n c o u r a g i n g w i t h d r i l l i n t e r s e c t i o n s o f 
h o l e 90-327 r e p o r t e d as 39.4 f e e t g r a d i n g an a v e r a g e o f 0.65 
oz g o l d , 32.06 oz s i l v e r i n c l u d i n g a 13.1 f o o t s e c t i o n 
a v e r a g i n g 1.27 oz g o l d and 288.63 oz s i l v e r ( N o r t h e r n M i n e r , 
A p r i l 9, 1990). 

The s u b j e c t c l a i m s l i e w i t h i n t h e w e s t e r n m o s t p a r t o f 
t h e I n t e r m o n t a n e T e c t o n i c B e l t , c l o s e t o t h e bo u n d a r y o f t h e 
C o a s t a l C r y s t a l l i n e T e c t o n i c B e l t . The p r o p e r t i e s a r e 
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i i i 
u n d e r l a i n by a s u i t e o f Upper T r i a s s i c r o c k s and Lower 
J u r a s s i c Unuk R i v e r F o r m a t i o n s t r a t a , a s w e l l as s i l t s t o n e , 
greywacke, a r g i l l i t e and m i n o r l i m e s t o n e o f t h e m i d d l e 
J u r a s s i c Salmon R i v e r F o r m a t i o n . Mount D i l w o r t h f o r m a t i o n 
r o c k s a r e a l s o shown on GSC maps t o o c c u r w i t h i n t h e K i n d 3 
and Rae c l a i m s . 

F i v e r o c k g r a b samples were c o l l e c t e d f r o m t h e Rae and 
A r c 30 c l a i m a r e a by one o f t h e w r i t e r s , R.R. A r n o l d , d u r i n g 
e a r l y September o f 1989. R e s u l t s from t h i s program y i e l d e d 
anomalous v a l u e s o f up t o 1740 ppb g o l d and 41.2 ppm s i l v e r . 

I t i s t h e o p i n i o n o f t h e w r i t e r s t h a t an i n i t i a l 
r e c o n n a i s s a n c e e x p l o r a t i o n program c o n s i s t i n g o f 
p r o s p e c t i n g , g e o l o g i c a l mapping and g e o c h e m i c a l s a m p l i n g be 
u n d e r t a k e n on t h e c l a i m s . D e t a i l s o f t h e p r o p o s e d f o l l o w - u p 
work and e s t i m a t e d c o s t s a r e i n c l u d e d i n t h e body o f t h i s 
r e p o r t . 
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1 
I N T R O D U C T I O N 

T h i s summary and e v a l u a t i o n o f t h e S a n t a M a r i n a G o l d 
I n c . p r o p e r t i e s i s done a t t h e r e q u e s t o f t h e d i r e c t o r s o f 
S a n t a M a r i n a G o l d I n c . The main p u r p o s e o f t h e p r e s e n t 
r e p o r t i s t o e v a l u a t e t h e p r e c i o u s m e t a l a n d/or base m e t a l 
p o t e n t i a l o f t h e s u b j e c t p r o p e r t i e s and t o p r o p o s e an 
e x p l o r a t i o n program d e s i g n e d t o t e s t t h e i r p o t e n t i a l . 

T h i s r e p o r t i s based on a r e v i e w o f p u b l i c and p r i v a t e 
r e p o r t s p e r t a i n i n g t o t h e a r e a , r e c e n t e x p l o r a t i o n 
a c t i v i t i e s on t h e p r o p e r t i e s , government g e o l o g i c a l and 
t o p o g r a p h i c a l maps and c l a i m d a t a from t h e m i n i n g r e c o r d e r ' s 
o f f i c e . One o f t h e a u t h o r s , R. R. A r n o l d , v i s i t e d t h e Rae 
and A r c 3 0 c l a i m s d u r i n g t h e 1989 f i e l d s e a s o n . 

A d e t a i l e d e x a m i n a t i o n o f t h e s u b j e c t p r o p e r t i e s 
i t s e l f was n o t c o n d u c t e d a t t h e t i m e o f w r i t i n g due t o 
w i n t e r c o n d i t i o n s and snow c o v e r . 

L O C A T I O N A N D A C C E S S 

The Rae, K i n d 3, K i n d 4, A r c 3 0 and A r c 31 c l a i m s a r e 
l o c a t e d w i t h i n t h e e a s t e r n boundary o f t h e C o a s t Range 
M o u n t a i n s ( F i g u r e 1) . The s u b j e c t p r o p e r t i e s a r e s i t u a t e d 
a p p r o x i m a t e l y 100 a i r k i l o m e t e r s n o r t h w e s t o f S t e w a r t , 
B r i t i s h C o l u m b i a , 90 t o 100 a i r k i l o m e t e r s e a s t o f W r a n g e l l , 
A l a s k a and 25 a i r k i l o m e t e r s e a s t f r o m t h e Bro n s o n Creek 
a i r s t r i p . The n o r t h e r n b o r d e r o f t h e K i n d 4 c l a i m i s 
l o c a t e d a p p r o x i m a t e l y 27 k i l o m e t e r s s o u t h e a s t o f t h e C a l p i n e 
R e s o u r c e s - S t i k i n e R e s o u r c e s Eskay C r e e k p r o p e r t y . The 
s u b j e c t c l a i m s l i e w i t h i n t h e Skeena M i n i n g D i v i s i o n , on NTS 
Map 104-B/8E. 
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2 
The most economic a c c e s s t o t h e s u b j e c t p r o p e r t y i s by 

t r u c k f r o m S m i t h e r s f o r a d i s t a n c e o f 275 k i l o m e t e r s t o B e l l 
I I on Highway 37 a t t h e B e l l I r v i n g C r e e k c r o s s i n g . A t t h e 
p r e s e n t t i m e , a 205 H e l i c o p t e r i s s t a t i o n e d a t B e l l I I and 
t h e c l a i m s c a n be r e a c h e d by a i r . 

PROPERTY AND OWNERSHIP 

The p r o p e r t i e s c o n s i s t o f t h r e e (3) d i s t i n c t g roups o f 
m i n e r a l c l a i m s t o t a l l i n g 94 u n i t s , u n der o p t i o n t o Sa n t a 
M a r i n a G o l d I n c . from Teuton R e s o u r c e s Corp. The K i n d 3 and 
4 a r e c o n t i g u o u s c l a i m s and t h e A r c 30 and 31 a r e a l s o 
c o n t i g u o u s c l a i m s . The Rae c l a i m i s a s i n g l e 18 u n i t c l a i m . 

The p r o p e r t i e s a r e r e c o r d e d a t t h e B r i t i s h C olumbia 
M i n i s t r y o f Energy, M i nes and P e t r o l e u m R e s o u r c e s 
f o l l o w s : 

CLAIM UNITS RECORD No. EXPIRY DATE 

Rae 18 5855 F e b r u a r y 4, 1991 
K i n d 3 18 5602 O c t o b e r 27, 1990 
K i n d 4 18 5603 O c t o b e r 27, 1990 
A r c 3 0 20 7095 J a n u a r y 6, 1991 
A r c 31 20 7096 J a n u a r y 6, 1991 

TOTAL NUMBER OF UNITS: 94 

The p r o p e r t i e s a r e shown on t h e M i n e r a l C l a i m Map 104-
B/8E and on F i g u r e 2 o f t h e p r e s e n t r e p o r t . 

PHYSIOGRAPHY 

The Rae, K i n d 3, K i n d 4, A r c 30 and A r c 31 c l a i m s a r e 
s i t u a t e d i n a mountainous, h e a v i l y g l a c i a t e d t e r r a i n . 
R e l i e f r a n g e s from 600 m e t e r s above s e a l e v e l a l o n g t h e 
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3 
n o r t h e r n boundary t o a p p r o x i m a t e l y 1,750 m e t e r s i n - t h e 
d i s t r i c t . 

T r e e l i n e i s a t a p p r o x i m a t e l y 1,200 m e t e r s ASL. Dense 
v e g e t a t i o n b elow t h i s c o n s i s t s p r e d o m i n a n t l y o f s p r u c e , f i r 
and hemlock w i t h an u n d e r g r o w t h o f d e v i l ' s c l u b . S t e e p , 
e r o s i o n a l s i d e c r e e k s p r o v i d e t h e b e s t a c c e s s and g e o l o g i c 
c o n t r o l i n t h e a r e a . 

Snow c o v e r i s a l i m i t i n g f a c t o r on t h e e x p l o r a t i o n 
f i e l d s e a s o n . The p e r i o d o f l e a s t snow c o v e r o c c u r s between 
J u l y and mid-September. 

H I S T O R Y A N D P R E V I O U S WORK 

E x p l o r a t i o n f o r p r e c i o u s m e t a l s i n t h e S u l p h u r e t s Creek 
a r e a d a t e s back t o t h e l a t e 1800's when p l a c e r g o l d was 
d i s c o v e r e d i n t h e upper r e a c h e s o f t h e Unuk R i v e r . By 1898, 
s e v e r a l p r o s p e c t o r s had e n t e r e d t h e a r e a and t h e f i r s t 
m i n e r a l c l a i m s , t h e Cumberland and G l o b e Groups, were s t a k e d 
by H.W. Ketchum and L. B r a n t . These c l a i m s p r o v e d t o be 
a t t r a c t i v e and by 1901, t h e Unuk R i v e r M i n i n g and D r e d g i n g 
Company had p u r c h a s e d them and e s t a b l i s h e d a stamp m i l l on 
t h e G l o b e group. A r o a d between B u r r o u g h s Bay and 
S u l p h u r e t s C r e e k was a l s o begun by t h i s company b u t was 
n e v e r c o m p l e t e d . 

E x t e n s i v e g o s s a n s i n t h e upper r e a c h e s o f S u l p h u r e t s 
Creek a t t r a c t e d B r u c e and J a c k J o h n s o n t o s t a k e c l a i m s i n 
t h i s a r e a i n 1935. Hence, t h e name " B r u c e j a c k Lake". 

The r e g i o n was q u i e t a g a i n u n t i l 1960 when s e a r c h f o r 
p o r p h y r y c o p p e r d e p o s i t s l e d Newmont M i n e s t o c o n d u c t a 
h e l i c o p t e r b o r n e m a g n e t i c s u r v e y i n t h e S u l p h u r e t s a r e a . 
C l a i m s were s t a k e d on b e h a l f o f Granduc M i n e s L t d . a t t h e 
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S u l p h u r e t s C r e e k headwaters, and between 1961 and 1967, 
Granduc and Newmont c o n d u c t e d g e o l o g i c a l and g e o p h y s i c a l 
work on t h i s ground. More c l a i m s were a c q u i r e d by Granduc 
and t h e i r e x p l o r a t i o n e f f o r t c o n t i n u e d u n t i l 1970. 

I n 1965, S i l v e r S t a n d a r d M i n e s commenced work on t h e E 
& L p r o s p e c t , a n i c k e l - c o p p e r d e p o s i t on N i c k e l M o u n t a i n 
n e a r t h e h eadwaters o f S n i p p a k e r Creek. T h i s p r o s p e c t was 
l a t e r o p t i o n e d by Sumito M e t a l M i n i n g , and by t h e end o f 
1971, 1,500 f e e t o f underground work had been c o m p l e t e d i n 
a d d i t i o n t o i n t e n s i v e t r e n c h i n g , and s u r f a c e and u n d e r g r o u n d 
d r i l l i n g programs. 

The jump i n p r e c i o u s m e t a l p r i c e s renewed a c t i v i t y , and 
i n t h e p e r i o d o f 1975 t o 1977, T e x a s g u l f I n c . and Granduc 
Mines b o t h c o n d u c t e d e x p l o r a t i o n i n t h e S u l p h u r e t s a r e a . I n 
1979, Granduc o p t i o n e d t h e i r c l a i m s t o Esso R e s o u r c e s Canada 
L t d . who s p e n t more t h a n $2 m i l l i o n o v e r 5 y e a r s i n 
e x p l o r a t i o n f o r p r e c i o u s m e t a l s . 

The E s s o - o p t i o n e d c l a i m s r e v e r t e d back t o Granduc and 
were s u b s e q u e n t l y o p t i o n e d u nder j o i n t v e n t u r e t o Lacana 
M i n i n g C o r p o r a t i o n and Newhawk G o l d M i n es L t d . 

I n 1985, t h e Lacana/Newhawk j o i n t v e n t u r e d r i l l e d 
13,066 f e e t i n t h e Bruce j a c k Lake a r e a . T h i s e f f o r t a l o n g 
w i t h t h e 26,068 f e e t p r e v i o u s l y d r i l l e d has o u t l i n e d m i n e r a l 
r e s e r v e s o f 1,011,543 t o n n e s g r a d i n g 0.826 ounces g o l d 
e q u i v a l e n t p e r t o n n e ( s i l v e r : g o l d r a t i o = 5 0 : 1 ) . 

I n a d d i t i o n t o t h e s e m i n e r a l r e s e r v e s , t h e 1985 
Lacana/Newhawk p r o j e c t l o c a t e d t h e new S n o w f i e l d s Zone. 
Company r e p o r t s s t a t e t h a t l i m i t e d d r i l l i n g on t h i s b u l k 
tonnage t a r g e t has i n d i c a t e d o v e r 7,000,000 t o n n e s g r a d i n g 
0.083 oz Au/tonne ( S o r b a r a , 1987). 
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D u r i n g 1986, 1,500 f e e t o f u n d e r g r o u n d development 

d r i f t i n g and c r o s s c u t t i n g was c o m p l e t e d on t h e West Zone i n 
o r d e r t o o b t a i n a b u l k sample. The r e s u l t s showed an 
a verage g r a d e o f 0.225 oz A u / t o n o v e r 52.5 f e e t w i t h o u t 
i n c l u d i n g s e v e r a l h i g h - g r a d e p o c k e t s . These r e s u l t s were 
v e r y e n c o u r a g i n g and a w i n t e r r o a d t o B r u c e j a c k Lake was 
s t a r t e d e a r l y i n 1987. A permanent camp has been 
e s t a b l i s h e d and more d r i l l i n g and u n d e r g r o u n d work i s 
c o n d u c t e d . The Lacana/Newhawk B r u c e j a c k p r o p e r t y l i e s 
a p p r o x i m a t e l y 5 k i l o m e t e r s n o r t h w e s t o f t h e w e s t e r n boundary 
o f t h e K i n d 4 c l a i m . 

C a t e a r M i n e s e s t a b l i s h e d r e c e n t l y a p i l o t t e s t m i l l on 
t h e i r G o l d Wedge p r o p e r t y , l o c a t e d 2 k i l o m e t e r s e a s t o f t h e 
B r u c e j a c k Zone. P u b l i s h e d r e s e r v e s a r e 373,224 t o n s g r a d i n g 
0.753 oz A u / t and 1.07 oz A g / t and t h e g e o l o g i c a l p o t e n t i a l 
i s 1,000,000 t o n s g r a d i n g 0.5 oz A u / t . 

C.R. H a r r i s (1985) summarizes t h e e x p l o r a t i o n ' s h i s t o r y 
o f t h e Unuk R i v e r a r e a , and more p a r t i c u l a r l y o f t h e C a l p i n e 
R e s o u r c e s I n c . - C o n s o l i d a t e d S t i k i n e S i l v e r L t d . ' s Eskay 
Creek p r o p e r t y as f o l l o w s : 

" The p r o p e r t y has a l o n g h i s t o r y o f e x p l o r a t i o n by 
v a r i o u s companies s i n c e d i s c o v e r y i n 1932 by a p a r t y 
headed by Tom MacKay. The e x p l o r a t i o n has been 
p r i n c i p a l l y d i r e c t e d t o t h e l o c a t i o n o f h i g h grade 
p r e c i o u s m e t a l m i n e r a l i z a t i o n . F o l l o w i n g i s a b r i e f 
summary o f t h e work t o d a t e . 

1934 Unuk V a l l e y G o l d S y n d i c a t e d i d some s u r f a c e 
work on t h e #21 and #22 zones. 

1935-38 P r e m i e r Mines d r i l l e d 10 diamond d r i l l h o l e s 
t o t a l i n g 1,727' on t h e #21, #5 and #22 zones and 
added t o t h e t r e n c h i n g . 

1953 A m e r i c a n S t a n d a r d Mines d i d some s u r f a c e 
work. 

1963 W e s t e r n R e s o u r c e s d r o v e t h e Emma C r o s s c u t and 
D r i f t f o r 360'. 

SORBAKA GEOLOGICAL CONSULTING LTD. 
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1964 Ganex A e r i a l E x p l o r a t i o n d r i l l e d s i x 

und e r g r o u n d diamond d r i l l h o l e s f r o m t h e Emma A d i t 
t o t a l i n g 7 3 5 1 . 

1965-72 S t i k i n e S i l v e r e x t e n d e d t h e Emma D r i f t 265' 
and added t o t r e n c h i n g on t h e #22 zone. 

1973 K a l c o V a l l e y M i n e s d r i l l e d s e v e n diamond 
d r i l l h o l e s , t o t a l i n g 983' on t h e n o r t h end o f t h e 
#22 zone. 

1975 T e x a s g u l f p e r f o r m e d g e o l o g i c a l , E.M. and 
magnetometer s u r v e y s . 

197 6 T e x a s g u l f d r i l l e d s e v e n diamond d r i l l h o l e s 
t o t a l i n g 1,225 f e e t on t h e #5 and Emma Creek 
z o n e s . 

1979 May R a l p h I n d u s t r i e s h i g h - g r a d e d t r e n c h e s o f 
t h e #22 zone and s h i p p e d 9.65 t o n s o f p i c k e d o r e 
t o t h e T r a i l s m e l t e r . 

1980-83 Ryan E x p l o r a t i o n (U.S. Borax) p e r f o r m e d s o i l 
and r o c k g e o c h e m i c a l s u r v e y s and d r i l l e d t h r e e 
h o l e s t o t a l i n g 496m on t h e #22 zone. 

O n l y two o r e shipments have been r e c o r d e d a l t h o u g h 
s e v e r a l s m a l l t e s t s h i p m e n t s a r e t h o u g h t t o have been 
made d u r i n g t h e 193 0's. 

1971 S t i k i n e S i l v e r s h i p p e d 1.68 t o n s o f p i c k e d o r e , 
y i e l d i n g : 0.3 oz g o l d , 239 oz s i l v e r , 64 l b l e a d , 
94 l b z i n c ; a s s a y i n g : 0.2 o z / t g o l d , 142.3 o z / t 
s i l v e r . 

1979 May R a l p h I n d u s t r i e s s h i p p e d 9.65 t o n s o f p i c k e d 
o r e y i e l d i n g : 40.62 oz g o l d , 819.54 oz s i l v e r , 907 
l b l e a d , 2220 l b z i n c ; a s s a y i n g : 4.208 o z / t g o l d , 
84.90 o z / t s i l v e r . " 

I n 1985, K e r r i s d a l e R e s o u r c e s L t d . c a r r i e d o u t diamond 
d r i l l i n g on t h e #21 and #22 zones, and i n 1987 C o n s o l i d a t e d 
S t i k i n e S i l v e r L t d . c o n d u c t e d a s o i l s a m p l i n g and t r e n c h i n g 
program on t h e Eskay Creek p r o p e r t y . 

D u r i n g 1988 and 1989, t h e Esk a y C r e e k p r o p e r t y was 
e x t e n s i v e l y d r i l l e d by C a l p i n e R e s o u r c e s I n c . - C o n s o l i d a t e d 
S t i k i n e S i l v e r L t d . and e x t r e m e l y p r o m i s i n g r e s u l t s were 
r e p o r t e d f r o m t h e #21 zone. On A u g u s t 28, 1989, r e s u l t s 
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from h o l e 89-109 were r e p o r t e d i n t h e N o r t h e r n M i n e r as 
f o l l o w s : "682 f o o t i n t e r v a l g r a d i n g an a v e r a g e o f 0.875 oz 
g o l d , 0.97 oz s i l v e r , 1.12% l e a d and 2.26% z i n c . W i t h i n 
t h i s i n t e r v a l i s a 200.1 f o o t s e c t i o n a v e r a g i n g 2.877 oz 
g o l d , 0.85 oz s i l v e r , 1.86% l e a d and 3.44% z i n c " . A l s o 
r e p o r t e d i n t h e N o r t h e r n M i n e r ( S e p t . 4/89) i s m a s s i v e 
s u l p h i d e i n t e r s e c t i o n l o c a t e d a t t h e n o r t h end o f t h e #21 
Zone c o n s i s t i n g o f a 30 f o o t s e c t i o n and a 26 f o o t s e c t i o n 
o f p y r i t e - g a l e n a - s p h a l e r i t e - c h a l c o p y r i t e m a s s i v e s u l p h i d e 
m i n e r a l i z a t i o n . To d a t e , t h e C a l p i n e R e s o u r c e s I n c -
C o n s o l i d a t e d S t i k i n e S i l v e r L t d . Eskay C r e e k p r o p e r t y has 
p r o b a b l e and p o s s i b l e g e o l o g i c a l r e s e r v e s i n t h e 2IB zone 
1.5 m i l l i o n t o n s g r a d i n g 1.43 o z . g o l d and 40.26 o z . s i l v e r 
p e r t o n , p l u s 2.1% l e a d and 5.08% z i n c ( N o r t h e r n M i n e r , 
A p r i l 9, 1990). 

R e s u l t s f r o m t h e o n g o i n g s t e p o u t d r i l l i n g program, 
beyond t h e r e s e r v e s a r e a , a r e e x t r e m e l y e n c o u r a g i n g w i t h 
d r i l l i n t e r s e c t i o n s o f h o l e 90-327 r e p o r t e d as 39.4 f e e t 
g r a d i n g an a v e r a g e o f 0.65 oz g o l d , 32.06 oz s i l v e r 
i n c l u d i n g a 13.1 f o o t s e c t i o n a v e r a g i n g 1.27 oz g o l d and 
288.63 oz s i l v e r ( N o r t h e r n M i n e r , A p r i l 9, 1 9 9 0 ) . The Eskay 
Creek p r o p e r t y i s l o c a t e d a p p r o x i m a t e l y 27 k i l o m e t e r s 
n o r t h w e s t o f t h e S a n t a M a r i n a G o l d I n c . ' s K i n d 4 c l a i m . 

R E G I O N A L G E O L O G Y A N D M I N E R A L I Z A T I O N 

The s u b j e c t p r o p e r t i e s l i e w i t h i n t h e w e s t e r n most p a r t 
o f t h e I n t e r m o n t a n e T e c t o n i c B e l t , c l o s e t o i t s boundary 
w i t h t h e C o a s t a l C r y s t a l l i n e T e c t o n i c B e l t . As a r e s u l t o f 
t h e p r o x i m i t y o f t h i s a r e a t o a r e g i o n a l t e c t o n i c boundary, 
g e o l o g i c r e l a t i o n s h i p s t e n d t o be q u i t e complex. The 
g e o l o g y o f t h i s a r e a ( F i g u r e 3) has been s t u d i e d by K e r r 
(1930, 1948), and by Grove (1986), and i s r e p r e s e n t e d i n 
G e o l o g i c a l S u r v e y o f Canada Maps 9-1957, 1418A and 1505A. 
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I n t h e S u l p h u r e t s a r e a , S h r o e t e r (1983) examined t h e 
g e o l o g y and m i n e r a l i z a t i o n i n t h e B ruce j a c k Lake a r e a where 
h o r n b l e n d e s y e n i t e s , a l k a l i f e l d s p a r s y e n i t e s and c o u n t r y 
r o c k s a r e c u t by numerous n o r t h t o n o r t h w e s t e r l y f a u l t s and 
a r e i n t e n s e l y a l t e r e d w i t h s e r i c i t e , K - f e l d s p a r , s i l i c a , 
c a r b o n a t e and c h l o r i t e . F i v e s e p a r a t e s u l f i d e zones o c c u r 
a l o n g a 7 k i l o m e t e r b e l t w i t h m i n e r a l i z a t i o n o c c u r r i n g i n 
s e v e r a l s t y l e s , i n c l u d i n g low g r a d e d i s s e m i n a t i o n s , 
e p i t h e r m a l s t o c k w o r k s and v e i n s . Found w i t h i n t h e s e zones 
a r e p y r i t e , c h a l c o p y r i t e , m o l y b d e n i t e , r u b y s i l v e r , 
s t e p h a n i t e , c e r a g y r i t e , e l e c t r u m , n a t i v e g o l d , t e t r a h e d r i t e , 
f r e i b e r g i t e , a r g e n t i t e , g a l e n a , s p h a l e r i t e and b o r n i t e . 

W i t h i n t h i s a r e a , two p r i n c i p a l zones were i d e n t i f i e d . 
The P e n i n s u l a Zone (o r Shore Zone) had been t r a c e d f o r 265 
m e t e r s on s u r f a c e and t o a d e p t h o f 140 m e t e r s by 
i n t e r s e c t i o n s i n 22 d r i l l h o l e s and was s t i l l open, when 
S h r o e t e r v i s i t e d t h e p r o p e r t y i n 1983. By t h e end o f 1985, 
m i n e r a l r e s e r v e s from t h i s zone were r e p o r t e d t o be 490,000 
t o n n e s g r a d i n g 0.890 oz Au-e/tonne (Au-e = g o l d e q u i v a l e n t 
w i t h an Ag:Au r a t i o o f 5 0 : 1 ) . 

The West Zone, l o c a t e d about 700 m e t e r s s o u t h w e s t o f 
t h e P e n i n s u l a Zone, had been t e s t e d by 21 d r i l l h o l e s a t t h e 
t i m e o f S h r o e t e r ' s v i s i t . I t measured 310 m e t e r s on 
s u r f a c e , e x t e n d e d t o a d e p t h o f 60 meters and was a l s o s t i l l 
open. S h r o e t e r r e p o r t e d r u b y s i l v e r , f r e i b e r g i t e , e l e c t r u m , 
n a t i v e g o l d , s t e p h a n i t e , g a l e n a , p y r i t e and s p h a l e r i t e 
o c c u r r i n g i n a s t o c k w o r k o f q u a r t z v e i n l e t s i n s e r i c i t i c 
a n d e s i t i c t u f f . M i n e r a l r e s e r v e s t o t h e end o f 1985 f o r t h e 
West Zone a r e 496,452 to n n e s g r a d i n g 0.694 oz Au-e/tonne. 

D u r i n g 1986, Newhawk p u t i n 1,500 f e e t o f development 
d r i f t i n g and c r o s s c u t t i n g t o o b t a i n a b u l k sample fro m t h e 
West Zone. D u r i n g November, 1986, one o f t h e w r i t e r , J.P 
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S o r b a r a , had t h e o p p o r t u n i t y t o examine t h e u n d e r g r o u n d 
w o r k i n g s and sample t h e m i n e r a l i z a t i o n . Two c r o s s c u t s have 
shown t h a t t h e w i d t h and g r a d e o f t h e body i s g e n e r a l l y 
u n i f o r m w i t h i n t e r m i t t e n t s p e c t a c u l a r h i g h g r a d e s e c t i o n s . 
The f i r s t c r o s s c u t a s s a y e d 0.234 oz g o l d / t o n and 6.2 oz 
s i l v e r / t o n o v e r a t r u e w i d t h o f 50 f e e t and 0.216 oz 
g o l d / t o n w i t h 14.25 oz s i l v e r / t o n o v e r a t r u e w i d t h o f 17 
f e e t ( S t o c k w a t c h , November 13, 1986). The s e c o n d c r o s s c u t 
a v e r a g e d 0.225 oz g o l d / t o n and 16.60 oz s i l v e r / t o n o v e r a 
t r u e w i d t h o f 52.5 f e e t ( S t o c k w a t c h , December 2, 1986). 
Grab samples r e p o r t e d from w i t h i n t h i s zone r e t u r n e d up t o 
5.786 oz g o l d / t o n w i t h 890.45 oz s i l v e r / t o n , b u t t h e s e 
r e s u l t s were n o t i n c l u d e d i n t h e g r a d e c a l c u l a t i o n s o f 0.225 
oz g o l d / t o n o v e r 52.5 f e e t . 

D r i l l i n g has i m p l i e d t h i s body i s 1,000 f e e t l o n g and 
e x t e n d s a t l e a s t 1,000 f e e t down d i p . H i g h g r a d e p o c k e t s 
and v e i n s w i t h i n t h e m i n e r a l i z e d zone a r e r e p o r t e d t o r u n up 
t o 3 o r 4 ounces o f g o l d and hundreds o f ounces o f s i l v e r . 
A grab sample c o l l e c t e d by J.P. S o r b a r a (1986) from t h e 
l o w e s t c r o s s c u t r e t u r n e d v a l u e s o f 2.348 oz g o l d / t o n and 
1061.67 oz s i l v e r / t o n . 

The Gossan H i l l Zone had a p p a r e n t l y n o t been found 
u n t i l a f t e r S h r o e t e r ' s 1983 v i s i t , b u t l i e s o n l y 400 m e t e r s 
west o f t h e P e n i n s u l a Zone. To t h e end o f 1985, m i n e r a l 
r e s e r v e s f r o m t h i s h i g h g r a d e a r e a t o t a l l e d 2 5,091 t o n n e s 
g r a d i n g 2.209 oz Au-e/tonne o v e r a t r u e w i d t h o f 10.5 f e e t . 

T o g e t h e r , t h e 3 zones d e s c r i b e d above c o m p r i s e t h e 
r e p o r t e d 1,011,543 t o n n e s o f m i n e r a l r e s e r v e s i n t h e 
B r u c e j a c k Lake a r e a , w h i c h have a w e i g h t e d a v e r a g e o f 0.826 
oz Au-e/tonne. Two more zones, t h e S p i n e and G a l e n a , l i e 
j u s t s o u t h o f t h e Gossan and West Zones. Here g a l e n a , 
s p h a l e r i t e , p y r i t e , c h a l c o p y r i t e and n a t i v e g o l d a r e 
r e p o r t e d i n a l t e r e d a n d e s i t e . 

SORBAKA GEOLOGICAL CONSULTING LTD. . 
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N o r t h w e s t o f Bruce j a c k Lake some 3.5 m i l e s l i e s t h e 
S n o w f i e l d G o l d Zone, w h i c h had n o t been d i s c o v e r e d u n t i l 
1985. Based on 625 f e e t o f s u r f a c e t r e n c h i n g and 5 d r i l l 
h o l e s , p r e l i m i n a r y e s t i m a t e s by Newhawk G o l d M i n e s L t d . a r e 
t h a t t h i s b u l k tonnage zone c o u l d h o s t 7,000,000 t o n n e s 
g r a d i n g 0.083 oz Au/tonne ( S o r b a r a , 1987). 

I n t h e Unuk R i v e r A r e a , a g e o l o g i c a l c r o s s s e c t i o n o f 
t h e C a l p i n e / C o n s o l i d a t e d S t i k i n e 1 s E s k a y Creek p r o p e r t y was 
g i v e n t o t h e w r i t e r s by Mr. J e r r y M c A r t h u r , g e o l o g i s t i n 
c h a r g e o f t h e p r o j e c t ( p e r s o n a l c o m m unication, S e p t . 1989). 
The h a n g i n g w a l l c o n s i s t s o f i n t e r b e d d e d b r e c c i a s , p i l l o w 
l a v a s and a n d e s i t e s up t o 100 m e t e r s t h i c k . The c o n t a c t 
zone, a b l a c k a r g i l l i t e c o n t a i n i n g f e l s i c f r a g m e n t s up t o 2 
i n c h e s a c r o s s , i s 10 t o 15 m e t e r s t h i c k w i t h m i n e r a l i z a t i o n 
o c c u r r i n g a t t h e base o f t h e u n i t . I n t h e n o r t h s e c t i o n o f 
t h e c o n t a c t #21 Zone, m i n e r a l i z a t i o n c o n s i s t s o f e l e c t r u m , 
a k t a s h i t e (Cu-Pb-Zn-Ag-Hg s u l p h o s a l t ) and honey c o l o u r e d 
b l e b s o f s p h a l e r i t e rimmed w i t h c h l o r i t e a l t e r a t i o n . F r e e 
g o l d was o b s e r v e d i n t h e c o r e . D i s s e m i n a t i o n s and n e e d l e s 
o f a r s e n o p y r i t e p r e d o m i n a t e i n t h e s o u t h s e c t i o n o f t h e #21 
c o n t a c t zone w i t h s e c t i o n s o f m a s s i v e s t i b n i t e , v e i n l e t s o f 
s t i b n i t e and b l e b b y r e a l g a r . G o l d a s s a y s from t h i s c o n t a c t 
zone v a r y from .25 oz Au/t t o s e v e r a l oz A u / t . M i n e r a l i z e d 
t e x t u r e s t h r o u g h o u t t h e c o r e v a r y from s t r u c t u r a l l y 
c o n t r o l l e d t o l a y e r e d s y n g e n e t i c a t as o f t o d a t e no f i r m 
c o n t r o l has been a g r e e d upon. 

The f o o t w a l l b e l o n g s t o t h e D i l l w o r t h F o r m a t i o n and 
c o n s i s t s o f a 100 t o 150 m e t e r s t h i c k r h y o l i t e b r e c c i a 
l a p i l l i t u f f . A l o n g s t r i k e t o t h e n o r t h t h e l a p i l l i 
f r a g m e n t s a r e f i n e r . A l t e r a t i o n o b s e r v e d i s s i l i c i f i c a t i o n , 
s t r o n g K - spar and w h i t e m i c a . G o l d a s s a y s from t h i s s e c t i o n 
v a r y up t o .25 oz A u / t . A 10 t o 20 m e t e r s t h i c k a r g i l l i t e 
l a y e r s e p a r a t e s t h e l a p i l l i t u f f s from a f e l s i c l i t h i c t u f f 

SORBARA GEOLOGICAL CONSULTING LTD. . 



11 
w h i c h v a r i e s f r o m 60 t o 100 m e t e r s t h i c k . T h i s l a t t e r u n i t , 
w h i c h may be t h e e q u i v a l e n t o f t h e B e t t y C r e e k F o r m a t i o n , 
forms l a r g e g o s s a n s o f p y r i t i c m a t e r i a l a s s a y i n g from .15 t o 
.25 oz A u / t . The bottom o f t h e f o o t w a l l i s formed by 
t h i c k l y bedded s i l t s t o n e c o n t a i n i n g p e l e c y p o d s ( d a t i n g i n 
p r o g r e s s ) and l o c a l l y d e v e l o p e d c o n g l o m e r a t e s . D r i l l 
i n t e r s e c t i o n s f r o m 1990 i n f i l l d r i l l i n g i n t h e 2IB d e p o s i t 
i n c l u d e h o l e 90-239 w h i c h i n t e r s e c t e d 29.5 f e e t g r a d i n g 
2.047 o z . g o l d and 72.37 o z . s i l v e r p e r t o n and h o l e 90-291 
w h i c h i n t e r s e c t e d 68.8 f e e t g r a d i n g 1.315 o z . g o l d and 81.81 
o z . s i l v e r p e r t o n . 

The S o u t h Zone has been o u t l i n e d f o r 3 00 meters a l o n g 
s t r i k e and 200 meters down d i p and r e s e r v e s have been 
c a l c u l a t e d a t 6.49 m i l l i o n s h o r t t o n s a t 0.535 oz Au/t and 
14.13 oz A g / t ( S t o c k w a t c h A p r i l 11, 1 9 9 0 ) . T h i s S o u t h Zone 
i s t o be mined by open p i t methods. The N o r t h e r n M i n e r 
r e p o r t s ( S e p t . 4, 1989) t h a t d r i l l h o l e 89-126 i n t e r s e c t e d 
a t t h e f a r n o r t h end o f t h e #21 Zone a d i s s e m i n a t e d t o 
m a s s i v e s u l p h i d e m i n e r a l i z e d s e c t i o n o f 445 f e e t i n w i d t h , 
o f w h i c h a 3 0 - f t and a 2 6 - f t s e c t i o n c o n s i s t e d o f p y r i t e -
g a l e n a - s p h a l e r i t e m a s s i v e s u l p h i d e m i n e r a l i z a t i o n . T h i s may 
i n d i c a t e a v o l c a n o g e n i c m a s s i v e s u l p h i d e l e n s e o f f t h e #21 
Zone. 

PROPERTY GEOLOGY AND MINERALIZATION 

No d e t a i l e d work has been c o n d u c t e d on t h e s u b j e c t 
c l a i m s t o d a t e . Based on t h e G e o l o g i c a l S u r v e y o f Canada 
mapping t h e K i n d 3 and 4 c l a i m s and t h e Rae c l a i m a r e 
u n d e r l a i n by Lower J u r a s s i c Unuk R i v e r F o r m a t i o n s t r a t a , as 
w e l l as s i l t s t o n e , greywacke, a r g i l l i t e and m i n o r l i m e s t o n e 
o f t h e m i d d l e J u r a s s i c Salmon R i v e r F o r m a t i o n ( F i g u r e 4) . 
Mount D i l w o r t h f o r m a t i o n r o c k s a r e a l s o shown t o o c c u r 
w i t h i n t h e K i n d 3 and Rae c l a i m s . 
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LEGEND 

QUATERNARY 

RECENT 
UNCONSOLIDATED SEDIMENTS 

7* Alluvium, glaciotluvial deposits, landslide dabhs, moraine 
7b Alluvium underlain by Pleistocene to Recent basalt 

PLEISTOCENE TO RECENT 
BASAL T FLOWS AND TEPHRA 

6* • Dailt grey to black, M a « flows and trtphra; minor pillow lavas 

50 Basalt tephra 

TRIASSIC TO JURASSIC 
HAZELTON GROUP 

MIDDLE JURASSIC (TOARCIAN TO BAJOCIAN) 
SILTSTONE SEQUENCE (Salmon RiverFormationj: Dart gray, wall-bedded siltstona with minor sandstone 
and conglomerate. 

5c Chart pebble conglomerate and arenita 
St Rhythmically bedded siltstona and shale (turb'id'rte) 

5w Thinly bedded wacka 

Sp Andesitic pillow lavas and pilkrw breccias with minor tUtsorte intarOads 

LOWER JURASSIC 0"OARCIAN) 
FELSIC VOLCANIC SEOUENCE /Mount Oitworttl Formation): Light weathering, intermediate to - i : 
pyroclastiC rocks, including Oust, ash, crystal and lapiili tuff. Locarty pyntihtrous (S 10 t5t) and 
gi^ssanous. Minor chaJcaoonic quartz veins locally. 

4a Variably bedded airfall tvtft 

4f Massive falsic tuft 

4r Black and white, carbonaceous telsic volcanics; locally flow banded and autobrecciated 

LOWER JURASSIC (PUENS8ACHIAN TO TOARCIAN) 
I PYRCCLASTIC-EPICLASTIC SEQUENCE (Batty Creek Formation): Heterogeneous, grey, green, kxally 

purple or maroon, massive to beaded pymclasoc and sedimentary rocks; pukyw lava 

3l Green and gray, massive to pccnybeaoed sndes'tte 

3d Grey, green and purple dacrtic tuff, lapiili faff, crystal and Hthic tuft; massive to well Bedded; 
feldspar phyric 

3f White weathering, felsic tufts and breccias witti quartz stringers 

3c Andesitic lapilli tutf with pink siliceous ciasts 

3p Andesitic pillow lavas and pillow breccias with minor siltstona intaipeds 
Jt Black, thinly bedded siltstona, shale and argillite 'turtsiditt) 

UPPER TR1ASSIC TO LOWER JURASSIC (NORIAN TO S1NEMURIAN) 
ANDESTTE SEQUENCE {Unuk River Formation): Grean and gray. Intermediate fo mafic volcaniciastics and 
flows wnn kxally thick mterOeds of Una-grained immature sediments; minor conglomerate and limestone 

la Grey and green, piagioclasaihombienda porpttyntic andasne; massive to peony bedded 
2/1 Gray and green, homblende-(+ pyraxeneyfaiespar porprrynK andesitic InpilH ana ash tuff 
2) Grey, brown and green, thinly bedded, tuttacaous siltstona and flne grained wacie 

3t Black, thinly laminated siltstona (turbidrte); shale; argillite 

2Q Dark gray, matrir-supported conglomerate with granitic coOOMs 

U Grey, variably bedded limestone (completely rectystallized along South Unuk valley/ 

TRIASSIC 
STUHINI GROUP 

UPPER TRIASSIC (CARNIAN TO NORIAN) 
LOWER vVLCANOSEDIMENTAPTf SEQUENCE: Brown. Black and grey, mrsed sedimentary rocks 
interoeddad wrth medium to dark green, mafic to mtemtediata vatcanK and voicaniclasoc roots 

tt Gray to black, thinly bedded siltstone, shale, argillite (furt>«J7-t»J 

Iw Brown and grey, flne grained tuffaceout wacke; minor siltssina or conglomerate 

11 Grey, impure, silty, sanity limestone 
It Green, tine-grained, andesitic ash tuft; feldspar and horn Edema phyric 

lb Dark green basalt 
Ip Grey and green, anoas.vc breccia with augoa-homblande-ptaqioclasa ciasts and augita-nph 

( a f t e r B r i t t o n , 1 9 8 9 
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The A r c 3 0 and A r c 31 c l a i m s l i e a p p r o x i m a t e l y 25 

k i l o m e t e r s s o u t h e a s t o f t h e B r u c e j a c k G o l d d e p o s i t . 
G e o l o g i c a l S u r v e y o f Canada mapping i n d i c a t e s t h a t t h e a r e a 
o f t h e s e c l a i m s i s u n d e r l a i n by Upper T r i a s s i c t o Lower 
J u r a s s i c B e t t y Creek F o r m a t i o n s t r a t a w h i c h c o m p r i s e a 
s e r i e s o f s e d i m e n t a r y and v o l c a n i c s r o c k s . 

PROPERTY GEOCHEMISTRY 

F i v e r o c k g r a b samples were t a k e n d u r i n g a b r i e f 1989 
e x a m i n a t i o n o f t h e A r c 30 and Rae c l a i m s by R.R. A r n o l d . 
On t h e Rae c l a i m t h r e e r o c k g r a b samples were t a k e n from 
a l t e r e d a n d e s i t i c o u t c r o p s i n t h e s o u t h w e s t c o r n e r o f t h e 
c l a i m . The sample l o c a t i o n s a r e p l o t t e d on F i g u r e 4 and 
s e l e c t e d r e s u l t s a r e p r e s e n t e d i n T a b l e 1. One o f t h e 
samples ( S t o p 1, A) r e t u r n e d an anomalous v a l u e o f 1094 ppm 
As and 75 ppb Au. A h i g h e r Au v a l u e o f 355 ppb was o b t a i n e d 
f r o m sample B a t t h i s l o c a t i o n b u t t h i s y i e l d e d a l o w e r 
v a l u e o f 170 ppm As. 

TABLE 1 

Sample Sample Ag As c u AU 
Number Tvce ppm ppm ppm ppb 

S t o p 1 A Rock - g r a b 0.7 1094 84 75 
B Rock - g r a b 5.6 170 57 355 

S t o p 2 A Rock - g r a b 5.2 983 67 160 
S t o p 3 A Rock - g r a b 3.7 84 11 925 

B Rock-grab 41.2 1095 138 1740 

Two r o c k g r a b samples were t a k e n from a gossanous zone o f 
a l t e r e d a n d e s i t i c v o l c a n i c s exposed i n a c r e e k i n t h e 
s o u t h w e s t p o r t i o n o f t h e A r c 30 c l a i m (Stop 3 F i g u r e 4) . 
These samples y i e l d e d v e r y anomalous g o l d v a l u e s o f 925 and 
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1740 ppb. An anomalous s i l v e r v a l u e o f 41.2 ppm was 
r e c o r d e d f r o m sample B f r o m t h i s zone. 

C O N C L U S I O N S 

The s u b j e c t m i n e r a l c l a i m s a r e s i t u a t e d i n t h e d i s t r i c t 
w h i c h h o s t s t h e Newhawk showing and t h e r e c e n t C a l p i n e 
d i s c o v e r y . The S tonehouse g o l d zone p r o v e n r e s e r v e s t o d a t e 
a r e 876,000 t o n s g r a d i n g 0.55 oz A u / t , w i t h a c u t - o f f g r a d e 
o f 0.3 oz g o l d . T h i s d e p o s i t i s p r e s e n t l y i n p r o d u c t i o n and 
i n June 1989 p r o d u c e d a t a r a t e o f 312 t o n s / d a y . 

I n t h e S u l p h u r e t s a r e a , t h e Lacana/Newhawk B r u c e j a c k 
Lake d e p o s i t s have p r o v e n r e s e r v e s o f 1,011,543 t o n n e s 
g r a d i n g 0.826 ounces g o l d e q u i v a l e n t p e r t o n n e ( s i l v e r : g o l d 
r a t i o = 5 0 : 1 ) . Underground development i s p r e s e n t l y 
underway on t h i s p r o p e r t y . I n a d d i t i o n t h e Lacana/Newhawk 
p r o j e c t l o c a t e d t h e new S n o w f i e l d s Zones w h i c h e s t i m a t e d 
r e s e r v e s a r e o f o v e r 7,000,000 t o n n e s g r a d i n g 0.083 oz 
Au/tonne ( S o r b a r a , 1987). C a t e a r M i n es e s t a b l i s h e d a p i l o t 
t e s t m i l l on t h e i r G o l d Wedge P r o p e r t y , l o c a t e d 2 k i l o m e t e r s 
e a s t o f t h e B r u c e j a c k Lake Zone, and p u b l i s h e d r e s e r v e s o f 
t h i s d e p o s i t a r e o f 373,224 t o n s g r a d i n g 0.753 oz A u / t and 
1.07 oz A g / t . The G o l d Wedge P r o p e r t y has a g e o l o g i c a l 
p o t e n t i a l o f 1,000,000 t o n s g r a d i n g 0.5 oz A u / t . 

The E s k a y C r e e k ' s C a l p i n e d i s c o v e r y has p r o v e n r e s e r v e s 
o f 2.8 m i l l i o n m e t r i c t o n n e s a t 0.25 oz A u / t and 3.0 oz A g / t 
i n t h e S o u t h Zone, b u t no p u b l i s h e d r e s e r v e s a r e y e t 
a v a i l a b l e f o r t h e N o r t h Zone. R e s u l t s f r o m t h e o n g o i n g 
d r i l l i n g p r o g r a m a r e e x t r e m e l y e n c o u r a g i n g w i t h d r i l l 
i n t e r s e c t i o n s o f h o l e 89-109 r e p o r t e d i n t h e N o r t h e r n M i n e r 
(Aug. 28/89) as f o l l o w s : "682 f o o t i n t e r v a l g r a d i n g an 
a v e r a g e o f 0.875 oz g o l d , 0.97 oz s i l v e r , 1.12% l e a d and 
2.26% z i n c . W i t h i n t h i s i n t e r v a l i s a 200.1 f o o t s e c t i o n 
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a v e r a g i n g 2.877 oz g o l d , 0.85 oz s i l v e r , 1.86% l e a d and 
3.44% z i n c " . 

The K i n d 3 and 4, Rae, A r c 30 and 31 c l a i m s a r e 
u n d e r l a i n by a sequence o f v o l c a n i c and s e d i m e n t a r y r o c k s o f 
p r e d o m i n a n t l y J u r a s s i c age. Nearby p r o p e r t i e s e x h i b i t 
s i m i l a r s u i t e s o f r o c k s , w h i c h h o s t known g o l d showings and 
d e p o s i t s i n t h e r e g i o n . 

The w r i t e r s c o n c l u d e t h a t t h e s u b j e c t c l a i m s have t h e 
p o t e n t i a l t o h o s t p r e c i o u s m e t a l d e p o s i t s s i m i l a r t o t h o s e 
r e c e n t l y f o u n d i n t h e r e g i o n . An e x p l o r a t i o n program 
d e s i g n e d t o t e s t t h i s p o t e n t i a l i s recommended. 

R E C O M M E N D A T I O N S 

I n o r d e r t o e v a l u a t e t h e m i n e r a l and economic p o t e n t i a l 
o f t h e S a n t a M a r i n a G o l d I n c . p r o p e r t i e s , a two phase 
e x p l o r a t i o n program i s recommended. 

Phase I s h o u l d be an i n i t i a l r e c o n n a i s s a n c e e x p l o r a t i o n 
program o f p r o s p e c t i n g , g e o l o g i c a l mapping and g e o c h e m i c a l 
s a m p l i n g ( r o c k s , s o i l s and s t r e a m s e d i m e n t s ) on a l l o f t h e 
c l a i m s . S p e c i a l a t t e n t i o n s h o u l d be p a i d t o a r e a s 
s t r a d d l i n g t h e c o n t a c t o f any v o l c a n i c package w i t h t h e 
c o a r s e c l a s t i c s e d i m e n t a r y r o c k s , as t h i s i s t h e c o n t a c t 
zone w h i c h h o s t s m i n e r a l i z e d h o r i z o n s i n t h e a r e a . 

Dependant upon p o s i t i v e r e s u l t s from t h e Phase I 
e x p l o r a t i o n program and upon a r e v i e w o f t h e d a t a , d e t a i l e d 
mapping and p o s s i b l y ground g e o p h y s i c s s h o u l d be c a r r i e d o u t 
t o h e l p d e l i n e a t e any s i g n i f i c a n t s t r u c t u r e , f o l l o w e d by an 
e x p l o r a t o r y diamond d r i l l i n g program t o d e f i n e t h e geometry 
and g r a d e c h a r a c t e r i s t i c s o f any i d e n t i f i e d m i n e r a l i z a t i o n . 
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An e s t i m a t e d c o s t breakdown o f t h i s e x p l o r a t i o n 

program i s g i v e n i n Ap p e n d i x I . 

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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A P P E N D I X I 

E S T I M A T E D C O S T O F P R O P O S E D PROGRAM 
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ESTIMATED COST OF PROPOSED PROGRAM 

PHASE I; 

P e r s o n n e l : 
P r o j e c t G e o l o g i s t (8 days @ $350.00/day) $ 2,800.00 

D o m i c i l e 
Camp R e n t a l and Food 
8 man-days @ $60.00/day $ 480.00 

H e l i c o p t e r (12 h o u r s @ $660.00/hour) $ 7,920.00 

G e o c h e m i c a l S a m p l i n g and S h i p p i n g 
A s s a y s (Au by F.A. & 6 el e m e n t s by ICP) 
25 r o c k samples @ $16.25/sample $ 406.25 
30 s i l t s a mples @ $16.25/sample $ 487.50 
12 s t r e a m samples @ $35.50/sample $ 426.00 

M o b i l i z a t i o n / D e m o b i l i z a t i o n $ 1,500.00 

P r o j e c t P r e p a r a t i o n $ 700.00 

D i s p o s a b l e F i e l d S u p p l i e s $ 100.00 

R a d i o R e n t a l $ 150.00 

A c c o u n t i n g C o s t s , Communications, F r e i g h t $ 1,000.00 

R e p o r t C o m p i l a t i o n and D r a f t i n g $ 2,000.00 

C o n t i n g e n c y $ 2,000.00 

T o t a l Phase I $ 19,969.75 

Say Total Phase I $ 20,000.00 
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P H A S E I I : 

The e x a c t c o s t o f Phase I I i s d i f f i c u l t t o e s t i m a t e a t 
t h e p r e s e n t t i m e because i t w i l l depend o f how many t a r g e t s 
a r e g e n e r a t e d i n Phase I . Diamond d r i l l i n g i f r e q u i r e d and 
h e l i c o p t e r s u p p o r t would be t h e most c o s t l y components o f 
t h i s work. 
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S T A T E M E N T O P Q U A L I F I C A T I O N S 
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7. THAT I have n o t r e c e i v e d , n o r do I e x p e c t t o r e c e i v e 
any i n t e r e s t s , d i r e c t o r i n d i r e c t , o r c o n t i n g e n t i n t h e 
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SIGNED : JM"  
ROBERT p . ARNOLD, M . S c , P.G 

A p r i l 11, 1990 
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Report: 9000159 R Santa Marina Gold Inc. Project: Rae, ARC 30,31 Page 1 of 1 Section 1 of 2 

Sample Name Type Au Ag Al As Ba B1 Ca Cd Co Cr Cu Fe Hg K La 
ppb ppm Z ppm PP«n ppm Z ppm ppm ppm pom Z ppm Z ppm 

Stop 1 , A Rock 75 0.7 1.42 1094 75 <2 0.39 <0.1 12 83 84 3.18 <3 0.25 3 
Stop 1 , B Rock 355 5.6 0.33 170 42 3 0.03 0.3 7 126 57 2.39 <3 0.17 4 
Stop 2 , A Rock 160 5.2 0.63 983 15 <2 0.27 0.4 9 42 67 3.83 <3 0.28 <2 
Stop 3 , A Rock 925 3.7 0.27 84 70 <2 0.01 0.2 2 50 11 0.79 3 0.16 5 
Stop 3 , B Rock 1740 41.2 0.39 1095 <2 3 0.17 0.9 8 37 138 >5.00 <3 0.20 <2 

Minimum Detection 5 0.1 0.01 5 2 2 0.01 0.1 1 1 1 0.01 3 0.01 2 
Maximum Detection 10000 100.0 5.00 10000 10000 10000 10.00 10000.0 10000 10000 20000 5.00 10000 10.00 10000 
Method FA/AAS I CP I CP ICP I CP I CP I CP I CP I CP ICP I CP ICP ICP ICP ICP 
— • Not Analysed unr =• Not Requested ins » Insufficient Sample 



A P P E N D I X I V 

R O C K S A M P L E D E S C R I P T I O N S 

SORBAKA GEOLOGICAL CONSULTING LTD. 



ROCK SAMPLE DESCRIPTIONS 

Sample Sample 
Number Type Description 

S t o p 1 A Rock - g r a b A l t e r e d a n d e s i t i c v o l c a n i c 
B R o c k - g r a b " 

S t o p 2 A Rock - g r a b 11 

S t o p 3 A Rock-grab H i g h l y a l t e r e d v o l c a n i c 
B R o c k - g r a b 11 
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