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SUMMARY 

The ARC 18, 19, 20 and 21 c l a i m s l i e 16 k i l o m e t r e s 
w e s t - s o u t h w e s t o f C a l p i n e R e s o u r c e s new Eskay Creek 
d i s c o v e r y i n t h e Unuk R i v e r a r e a o f B r i t i s h C o l u m b i a . 

V e r y l i t t l e work has been c o n d u c t e d on t h e p r o p e r t y b u t 
r e g i o n a l mapping i n d i c a t e s i t i s u n d e r l a i n by f a v o u r a b l e 
v o l c a n i c r o c k s o f t h e B e t t y C r e e k F o r m a t i o n a l o n g w i t h 
p o r p h y r i t i c i n t r u s i o n s . 

D u r i n g t h e i n i t i a l e x a m i n a t i o n o f t h e p r o p e r t y , s e v e r a l 
g o s s a n s were o b s e r v e d w i t h i n t h e v o l c a n i c s u i t e . Two s i l t 
s amples t a k e n a t t h e t i m e from d r a i n a g e s w i t h i n t h e p r o p e r t y 
were f o u n d t o be anomalous i n g o l d . 

The w r i t e r c o n c l u d e s t h a t t h e s u b j e c t p r o p e r t y has t h e 
p o t e n t i a l t o h o s t s i g n i f i c a n t 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 
and recommends a p r e l i m i n a r y program o f mapping and s a m p l i n g 
t o t e s t t h i s p o t e n t i a l . 
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INTRODUCTION 

T h i s r e p o r t i s w r i t t e n 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 i s t o e v a l u a t e 
t h e 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 y f o r h o s t i n g p r e c i o u s 
m e t a l and ba s e m e t a l m i n e r a l i z a t i o n and, i f wanted, t o 
recommend 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 a t 
p o t e n t i a l . 

The r e p o r t i s based upon a t h o r o u g h r e v i e w o f 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 as w e l l as t h e w r i t e r ' s p e r s o n a l 
e x a m i n a t i o n s o f s e v e r a l o f t h e i m p o r t a n t m i n e r a l d e p o s i t s 
and p r o p e r t i e s i n t h e a r e a . The w r i t e r and g e o l o g i s t V. 
Kura n i n s p e c t e d and c o l l e c t e d samples from s u b j e c t p r o p e r t y 
d u r i n g A u g u s t , 1989. 

PROPERTY AND OWNERSHIP 

The s u b j e c t p r o p e r t y c o m p r i s e s 4 l o c a t e d m i n e r a l c l a i m s 
t o t a l l i n g 72 u n i t s s i t u a t e d i n t h e L i a r d (and p a r t l y w i t h i n 
t h e Skeena) M i n i n g D i v i s i o n . Due t o some o v e r s t a k i n g t h e 
t o t a l a r e a a c t u a l l y c o n t r o l l e d by S a n t a M a r i n a G o l d I n c . i s 
somewhat l e s s t h a n 72 u n i t s . F i g u r e 2 shows t h e e x a c t c l a i m 
h o l d i n g s . 
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The s u b j e c t p r o p e r t y i s c u r r e n t l y u nder o p t i o n t o S a n t a 
M a r i n a G o l d I n c . from t h e r e g i s t e r e d owner, M a t t Mason. A 
l i s t o f t h e p e r t i n e n t c l a i m d a t a i s g i v e n below: 

C l a i m Name R e c o r d Number C u r r e n t E x p i r y Date 

ARC 18 5620 J a n . 6, 1991 
ARC 19 5621 J a n . 6, 1991 
ARC 20 5622 J a n . 6, 1991 
ARC 21 5623 J a n . 6, 1991 

LOCATION, ACCESS AND TOPOGRAPHY 

The s u b j e c t 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 85 
k i l o m e t r e s n o r t h w e s t o f S t e w a r t B.C. and i s c e n t e r e d on NTS 
mapsheet 104 B\10 a t 56 37' n o r t h and 130 42' wes t . T h i s 
l o c a t i o n l i e s about 16 k i l o m e t r e s w e s t - s o u t h w e s t o f t h e new 
C a l p i n e R e s o u r c e s p r e c i o u s and base m e t a l d i s c o v e r y a t Eskay 
C r e e k . 
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 . 

The s u b j e c t c l a i m group i s s i t u a t e d a t t h e headwater o f 
an unnamed c r e e k t h a t f l o w s n o r t h i n t o t h e I s k u t R i v e r . The 
p r o p e r t y i s i n mountainous t e r r a i n w i t h e l e v a t i o n s r a n g i n g 
from 2100 f e e t a l o n g t h e n o r t h 
e m edge t o j u s t o v e r 6500 f e e t i n t h e S o u t h e a s t c o r n e r , 

w h i c h i s p a r t i a l l y i c e - c o v e r e d . The l o w e r r e a c h e s o f t h e 
n o r t h e r n p o r t i o n o f t h e p r o p e r t y i s t r e e - c o v e r d w h i l e t h e 
r e s t i s a l p i n e . 
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A d e t a i l e d map showing t h e l o c a t i o n and t o p o g r a p h y o f t h e 
s u b j e c t p r o p e r t y i s g i v e n i n F i g u r e 3. 

HISTORY AND PREVIOUS 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 b a c k 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 Globe 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 g r o u p . 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 
C r e e k a t t r a c t e d B r u c e and J a c k Johnson 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 L a k e " . 

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 
S u l p h u r e t s C r e e k h e a d w a t e r s , 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 g r o u n d . 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 Mines 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 , 
j u s t s o u t h o f t h e s u b j e c t p r o p e r t y , n e a r t h e headwa t e r s o f 
S n i p p a k e r C r e e k . 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 
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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 
un d e r g r o u n d 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 un d e r g r o u n d d r i l l i n g programs. 
C u r r e n t r e s e r v e s on t h i s p r e s e n t l y dormant p r o p e r t y a r e 
r e p o r t e d t o be 3.2 m i l l i o n t o n s g r a d i n g 0.8% N i and 0.6% Lu. 

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 E s s o 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 b a c k 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 e s 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 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 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 h as 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). 

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 
av e r a g e 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 
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e s t a b l i s h e d and more d r i l l i n g and und e r g r o u n d work i s 
co 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 35 k i l o m e t e r s e a s t - s o u t h w e s t o f t h e ARC 18, 
19, 20 and 21 c l a i m s . C u r r e n t r e s e r v e s a t B r u c e j a c k Lake 
a r e 715,400 t o n s g r a d i n g 0.431 oz Au/ton and 19.7 oz Ag/ t o n . 

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 Au/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 M i n es 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 rn R e s o u r c e s drove t h e Emma C r o s s c u t and 
D r i f t f o r 3 60'. 

1964 Canex 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 
un d e r g r o u n d diamond d r i l l h o l e s from t h e Emma A d i t 
t o t a l i n g 735'. 

1965-72 S t i k i n e S i l v e r extended 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. 

SOKBAKA GEOLOGICAL CONSULTING LTD. 
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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 . 

1976 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 sh i p m e n t s 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 zo n e s , 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 Creek 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 s i n c e h o l e 88-6 h i t 96.5 f e e t 
g r a d i n g 0.73 oz g o l d and 1.1 oz s i l v e r ( N o r t h e r n M i n e r , Nov. 
7/88). I n A u g u s t 1989, C a l p i n e r e l e a s e d a 46 f o o t i n t e r v a l 
( h o l e 89-87) g r a d i n g 1.67 oz g o l d ( N o r t h e r n M i n e r , Aug 
14/89) and on Au g u s t 28, 1989, r e s u l t s from h o l e 89-109 were 
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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 a s 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 average 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 . E s k a y 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 21B 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 oz. 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). The ARC 18¬
21 c l a i m s l i e 16 k i l o m e t r e s w e s t - s o u t h w e s t o f t h e Eskay 
C r e e k d e p o s i t . 

REGIONAL GEOLOGY AND MINERALIZATION 

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, 1 9 4 8 ) , and by Grove (1 9 8 6 ) , 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. 

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 r u c e 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 l ow gra d e d i s s e m i n a t i o n s , 
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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 
me t e r s on s u r f a c e and t o a d e p t h o f 140 meters 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 50 : 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 meters 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 t o 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 from 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 
S o r b a r a , h ad t h e o p p o r t u n i t y t o examine t h e underground 
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 de 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 second 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 
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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 f r o m 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 grade 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 g r a b 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 meters 
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 25,091 to 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 0.82 6 
oz Au-e/tonne. Two more z o n e s , 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 . 

N o r t h w e s t o f B r u c e 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 not 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 es 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 ton 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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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 
th 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 * s E s k a y C r e e k 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 u n i c a t i o n , 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 meters 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 A u / 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 f r o m 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 h a s 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 me 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 - s p a r and w h i t e m i c a . G o l d a s s a y s f r o m 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 f r o m a f e l s i c l i t h i c t u f f 
w h i c h v a r i e s f r o m 60 t o 100 met 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 
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2.047 o z . g o l d and 72.37 o z f . 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 
oz. 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 300 met e r s a l o n g 
s t r i k e and 200 met e r s 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 A u / t and 
14.13 oz A g / t ( S t o c k w a t c h A p r i l 11, 1990). T h i s S o u t h Zone 
i s t o be mined by open p i t methods. 

The l a t e s t r e s e r v e c a l c u l a t i o n f o r t h e 21 Zone o f t h e 
Eskay C r e e k d e p o s i t ( S t o c k w a t c h A p r i l 11, 1990) by Orcan 
M i n e r a l A s s o c i a t e s i s 3.285 m i l l i o n t o n s ( i n d i c a t e d and 
i n f e r r e d ) g r a d i n g 1.079 oz A u / t o n and 26.85 oz Ag/ t o n u s i n g 
a 0.250 c u t - o f f g r a d e . The t o t a l c o n t a i n e d ounces o f m e t a l 
u s i n g t h i s c u t - o f f w ould be 3,544,280 oz Au and 88,226,351 
oz Ag. 

The E s k a y Creek d e p o s i t i s r e g a r d e d by many 
e x p l o r a t i o n i s t s t o be t h e most s i g n i f i c a n t new d i s c o v e r y i n 
Canada s i n c e t h e Hemlo d i s c o v e r y . 

PROPERTY GEOLOGY 

The g e o l o g y o f t h e s u b j e c t p r o p e r t y has been c o m p i l e d 
from r e g i o n a l mapping by A l l d r i c k and B r i t t o n (1989). T h e i r 
work i m p l i e s t h a t t h e p r o p e r t y i s p r e d o m i n a n t l y u n d e r l a i n by 
gre e n and g r e y , m a s s i v e t o p o o r l y bedded a n d e s i t i c r o c k s o f 
Lower J u r a s s i c age b e l o n g i n g t o t h e B e t t y Creek F o r m a t i o n 
( F i g u r e 5 ) . 

I n t h e s o u t h e a s t e r n p o r t i o n o f t h e p r o p e r t y t h e s e r o c k s 
form t h e n o r t h e r n l i m i t o f a n o r t h e a s t t r e n d i n g s y n c l i n e 
w h i c h c u t s N i c k e l M o u n t a i n . 
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W h i l e i n s p e c t i n g t h e s u b j e c t p r o p e r t y by h e l i c o p t e r , 
t h e w r i t e r o b s e r v e d s e v e r a l gossanous a r e a s o c c u r r i n g 
w i t h i n g t h e s e v o l c a n i c s i n t h e s o u t h e a s t q u a d r a n t o f t h e 
c l a i m g r o u p . 

The c e n t r a l t o n o r t h e r n a r e a o f t h e p r o p e r t y i s 
r e p o r t e d t o be u n d e r l a i n by p o r p h y r i t i c i n t r u s i v e r o c k s , 
namely t h e L e h t o p o r p h y r y . T h i s u n i t c o m p r i s e s K - f e l d s p a r -
p l a g i o c l a s e - h o r n b l e n d e g r a n o d i o r i t e t o s y e n i t e . Two s i l t 
s a m p l e s were c o l l e c t e d by t h e w r i t e r from t h i s p o r t i o n o f 
t h e p r o p e r t y d u r i n g t h e 1989 f i e l d s e a s o n . Sample VS-13 was 
t a k e n f r o m t h e main c r e e k a d j a c e n t t o VS-14 wh i c h was 
o b t a i n e d f r o m a pup st r e a m d r a i n i n g t h e w e s t e r n f l a n k o f t h e 
p r o p e r t y . ( F i g u r e 5) . These samples r e t u r n e d 115 ppb and 
22 ppb g o l d r e s p e c t i v e l y w h i c h were c o n s i d e r e d anomalous. 
E l e v e n o t h e r c r e e k s sampled o u t s i d e t h e p r o p e r t y a r e a d u r i n g 
t h e same p e r i o d r e t u r n e d o n l y from 1 t o 4 ppb g o l d . 

The extreme n o r t h w e s t e r n p o r t i o n o f t h e p r o p e r t y i s 
a g a i n u n d e r l a i n by a n d e s i t i c r o c k s o f t h e B e t t y Creek 
F o r m a t i o n . 

A p a r t from r e g i o n a l mapping, m i n o r g e o c h e m i c a l 
s a m p l i n g , and some p e r s o n a l o b s e r v a t i o n s by t h e w r i t e r , 
l i t t l e i s known about t h e s u b j e c t c l a i m s . The l i m i t e d d a t a , 
however, does i m p l y t h a t t h e c l a i m s have g e o l o g y f a v o u r a b l e 
f o r 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 . 

CONCLUSIONS AND RECOMMENDATIONS 

The s u b j e c t m i n e r a l c l a i m s l i e 16 k i l o m e t r e s w e s t -
s o u t h w e s t o f t h e i m p o r t a n t new E s k a y Creek d e p o s i t i n 
n o r t h w e s t e r n B r i t i s h C o l u m b i a . The p r o p e r t y i s b e l i e v e d t o 
be u n d e r l a i n by a n d e s i t i c v o l c a n i c r o c k s o f t h e B e t t y Creek 
F o r m a t i o n as w e l l as p o r p h y r i t i c i n t r u s i v e r o c k s . L i t t l e 

SORBARA GEOLOGICAL CONSULTING LTD. — 
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h a r d d a t a i s a v a i l a b l e on t h e s e c l a i m s , however t h e w r i t e r 
has d e m o n s t r a t e d t h a t some s t r e a m s d r a i n i n g t h e p r o p e r t y 
have anomalous p r e c i o u s m e t a l c o n t e n t s and t h a t unsampled 
gossanous a r e a s e x i s t w i t h i n t h e c l a i m b o u n d a r i e s . 

The w r i t e r c o n c l u d e s t h a t t h e A r c 18, 19, 20, and 21 
c l a i m s h ave t h e p o t e n t i a l t o h o s t s i g n i f i c a n t 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 and t h a t 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 a t p o t e n t i a l i s w a r r a n t e d . 

The w r i t e r recommends a two-phase e x p l o r a t i o n program 
w i t h Phase I I b e i n g c o n t i n g e n t upon f a v o u r a b l e r e s u l t s from 
Phase I . The p r e l i m i n a r y phase s h o u l d i n c l u d e p r e p a r a t i o n 
o f a p r o p e r o r t h o p h o t o base map f o r c o n t r o l w i t h e x t e n s i v e 
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 , i n c l u d i n g 
r o c k s , panned c o n c e n t r a t e s , s i l t s and s o i l s . gossanous 
a r e a s s h o u l d be sampled i n d e t a i l and p o s s i b l y b l a s t -
t r e n c h e d . 

Phase I I w o u l d c o n s i s t o f p r e l i m i n a r y diamond d r i l l i n g 
o f t a r g a t e d e f i n e d by Phase I . 

An e s t i m a t e o f t h e c o s t o f t h e programs i s g i v e n i n 
A p 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 , 

SORBARA GEOLOGICAL CONSULTING LTD. 

0 i) 

J . PAUL SORBARA, M.Sc, F.G.A.C. 

A p r i l 3, 1990 
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APPENDIX I 

ESTIMATED COST OP PROPOSED PROGRAMS 
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ESTIMATED COST OF PROPOSED PROGRAM 

Phase I 

SALARIES 

P r o j e c t G e o l o g i s t 14 days @ $375.00/day 

A s s i s t a n t G e o l o g i s t 14 days @ $275.00/day 

2 T e c h n i c i a n s 14 days @ $200.00/day 

S u p e r v i s i o n 3 days @ $400.00/day 

$ 5250.00 

$ 3850.00 

$ 5600.00 

$ 1200.00 

$15,900.00 

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 $15,000.00 

H e l i c o p t e r S u p p o r t 30 h o u r s @ $600.00/day $18,000.00 

D o m i c i l e 59 man days @ $110.00/day $ 6490.00 

F i e l d S u p p l i e s 

G e o c h e m i s t r y 650 samples @ $15.50 

P r o j e c t P r e p a r a t i o n ( o r t h o p h o t o base map) 

R e p o r t C o m p i l a t i o n 

D r a f t i n g 

E x p e d i t i n g 

P r o j e c t Management 

C o n t i n g e n c y @ 15% 

Estimate of Total costs Can$: $79,987.00 

Say Total Cost: Can$80-000.00 

$ 2000.00 

$10,075.00 

$ 5000.00 

$ 5000.00 

$ 1000.00 

$ 1200.00 

$ 7000.00 

$10,000.00 

SORHAKA GEOLOGICAL CONSULTING LTD. 



Phase II 

The e x a c t c o s t o f Phase I I w o u l d depend on t h e number 

o f t a r g e t s d i s c o v e r d i n Phase I t h a t r e q u i r e diamond 

d r i l l i n g and i s t h e r e f o r e h a r d t o e s t i m a t e a t t h i s t i m e . 

However a c o s t on t h e o r d e r o f $200,000.00 w o u l d be e x p e c t e d 

f o r a modest program o f t h i s t y p e i n mountainous t e r r a i n . 
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STATEMENT OF QUALIFICATIONS 
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STATEMENT OF QUALIFICATIONS 

I , J . PAUL SORBARA, o f 6703 N i c h o l s o n Road, i n t h e 
M u n i c i p a l i t y o f D e l t a , i n t h e P r o v i n c e o f B r i t i s h C o l u m b i a , 
h e r e b y c e r t i f y : 

1. THAT I am a g e o l o g i s t r e s i d i n g a t 6703 
N i c h o l s o n Road, i n t h e M u n i c i p a l i t y o f D e l t a , 
i n t h e P r o v i n c e o f B r i t i s h C o l u m b i a . 

2. THAT I g r a d u a t e d w i t h a B.Sc. i n g e o l o g y from 
t h e U n i v e r s i t y o f T o r o n t o , i n t h e C i t y o f T o r o n t o , 
i n t h e P r o v i n c e o f O n t a r i o , i n 1976, and w i t h an 
M.Sc. i n g e o l o g y from t h e U n i v e r s i t y o f T o r o n t o i n 
1979. 

3. THAT I have p r a c t i c e d g e o l o g y p r o f e s s i o n a l l y 
from 1979 t o 1988, i n c l u d i n g 5 y e a r s as an 
E x p l o r a t i o n G e o l o g i s t w i t h Cominco L t d . 

4. THAT I am a r e g i s t e r e d F e l l o w o f t h e 
G e o l o g i c a l A s s o c i a t i o n o f Canada. 

5. THAT t h i s r e p o r t i s base d upon a t h o r o u g h 
r e v i e w o f p u b l i s h e d and p r i n t e d r e p o r t s and maps 
on t h e s u b j e c t p r o p e r t y and t h e s u r r o u n d i n g a r e a , 
and a p e r s o n a l 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 y . 

6. 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 d i r e c t o r i n d i r e c t i n t e r e s t i n t h e 
m i n e r a l c l a i m s w h i c h a r e t h e s u b j e c t o f t h i s 
r e p o r t . 

7. THAT I do n o t have, n o r do I e x p e c t t o r e c e i v e 
any d i r e c t o r i n d i r e c t i n t e r e s t o r s e c u r i t i e s i n 
S a n t a M a r i n a G o l d I n c . 

8. THAT I c o n s e n t t o t h e use o f t h i s r e p o r t i n a 
P r o s p e c t u s o r St a t e m e n t o f M a t e r i a l F a c t s f o r t h e 
pu r p o s e o f a p r i v a t e o r p u b l i c f i n a n c i n g . 

SIGNED: 
J . PAUL SORBARA, M.Sc • / F.G.A.C. 

A p r i l 3, 1990 
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