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Dear S i r : 

Re; F i s h Lake P r o p e r t y , C l i n t o n M i n i n g D i v i s i o n ,B.C. 

At your r e q u e s t , I have r e v i e w e d a l l the d a t a on pa s t e x p l o r a t i o n 
work on the F i s h Lake p r o p e r t y . T h i s d a t a c o n s i s t e d of a v a i l a b l e 
r e p o r t s o f work c a r r i e d out f r o m 1966 t h r o u g h 1989 on g e o l o g y , 
g e o p h y s i c s , d r i l l i n g r e s u l t s and m e t a l l u r g y on t h e F i s h Lake 
d e p o s i t p r o p e r as w e l l as v a r i o u s a n c i l l a r y d a t a on t h e 
p e r i p h e r a l g o l d zones. 

The p u r p o s e of t h i s r e v i e w was t o do a ro u g h a u d i t on t h e 
r e s e r v e s as d e v e l o p e d by Cominco and t o determine the p o t e n t i a l 
f o r i n c r e a s i n g the minea b l e tonnage above a 300 metre p i t bottom. 

The F i s h L a k e d e p o s i t i s a r e a s o n a b l y u n i f o r m , p o r p h y r y c o p p e r 
d e p o s i t w h i c h d e c r e a s e s i n g r a d e o u t w a r d from a h i g h e r g r a d e 
c o r e . U s i n g the Cominco c u t - o f f grade of 0.15% Cu and 0.009 oz/T 
g o l d (0.33% Cu e q u i v a l e n t a t t o d a y ' s p r i c e s ) , t h e o r e body i s 
r o u g h l y c i r c u l a r i n p l a n b e i n g a b o u t 650M ( e a s t - w e s t ) by a 
maximum of a p p r o x i m a t e l y 700M ( n o r t h - s o u t h ) . I t appears t o d i p 
mo d e r a t e l y t o the s o u t h and t o rake s t e e p l y e a s t . 

Grade d r o p s o f f r a p i d l y t o t h e n o r t h , e a s t and s o u t h . To t h e 
s o u t h w e s t t h e p o t e n t i a l h o s t r o c k s a r e o v e r l a i n by M i o c e n e 
b a s a l t s , so the a r e a i s l a r g e l y u n t e s t e d . To the no r t h w e s t t h e r e 
a p p e a r s t o be a l o b e of l o w e r g r a d e m i n e r a l i z a t i o n , (0.10 t o 
0.15% Cu and 0.005 t o 0.01 oz/T Au) w h i c h m easures about 350M 
(NE-SW) by at l e a s t 700M (NW-SE) i n p l a n and c o u l d be s t i l l open 
to the west and southwest. 

The r e v i e w of e x i s t i n g ore r e s e r v e s i s v e r y c u r s o r y and grades i n 
p a r t i c u l a r c o u l d be out by 10-20%. The method u s e d was t o r e v i e w 
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t h e a p p r o p r i a t e s e c t i o n s and r a p i d l y o u t l i n e t h o s e a r e a s a bove 
t h e Cominco c u t - o f f g r a d e . The a b o v e c u t - o f f g r a d e s were t h e n 
averaged v i s u a l l y and a grade a s s i g n e d t o the b l o c k . Ore b l o c k s 
wre d e f i n e d by p r o j e c t i n g 50M l a t e r a l l y f r o m s e c t i o n s 9900E t o 
10500E. ( S e c t i o n 10500E was taken t o r e p r e s e n t o n l y 50M of w i d t h 
s i n c e g r a d e d r o p s o f f r a p i d l y t o t h e e a s t . On e a c h s e c t i o n a 
r o u g h p i t o u t l i n e a t about 1:1 s t r i p p i n g r a t i o was drawn a r o u n d 
r e s e r v e s above the c u t - o f f grade. (In many areas because of l a c k 
of d r i l l i n g , g r o s s e x t r a p o l a t i o n s had t o be made.) O v e r b u r d e n 
w h i c h a v e r a g e s 25-30M t h i c k o v e r t h e e n t i r e d e p o s i t was 
c o n s i d e r e d as waste so t o t a l depth of m i n e r a l i z a t i o n c o u l d o n l y 
be 270-275M even on the b e s t s e c t i o n s . 

C o n c l u s i o n s 

1) A "horseback" r e s o u r c e of 232.9 m i l l i o n tons g r a d i n g 0.605% 
c o p p e r e q u i v a l e n t has been c a l c u l a t e d t o a d e p t h of 300 
m e t r e s i n a p i t w i t h a r o u g h l y 1:1 s t r i p p i n g r a t i o . 
D a t a on a l l s e c t i o n s as w e l l as r e s e r v e c a l c u l a t i o n s a r e 
appended. 

2) Post m i n e r a l d i k e s have been e s t i m a t e d t o account f o r 5% by 
v o l u m e of t h e d e p o s i t . I n some p l a c e s , t h e y a p p e a r t o 
account f o r about 10%. 

3) I n some of t h e d e e p e r h o l e s g r a d e i s s i g n i f i c a n t l y h i g h e r , 
so o b v i o u s l y t h e r e are a d d i t i o n a l r e s e r v e s below 300 metres 

4) There i s o b v i o u s l y a d d i t i o n a l e x p l o r a t i o n p o t e n t i a l t o the 
n o r t h w e s t . To t h e s o u t h w e s t t h e r e may be h i g h e r g r a d e 
m a t e r i a l , however the e x t e n s i v e c o v e r of post m i n e r a l i z a t i o n 
M i o c e n e b a s a l t may make s u c h m a t e r i a l e c o n o m i c a l l y 
u n a t t r a c t i v e • 

5) t h e p e r i p h e r a l " g o l d z o n e s " a p p e a r t o have v e r y l i m i t e d 
economic p o t e n t i a l . 

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

DAWSON GEOLOGICAL CONSULTANTS LTD. 

depth. 
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L i s t of Sections (N.S.) Date 

9100E (82) 
9300E (82) 
9500E (82) 
9700E (82) 
9800E (81) 
9900E (81) 

10000E (81) 
10100E (81) 
10150E (81) 
10200E (89) 
10300E (approx.) (74) Faces west 
10300E (89) 
10350E (81) 
10A00E (89) 
10450E (81) 
10500E (89) 
10550E (81) 
10600E (81) 

Sections (E.W.) Date 

10000N (84) 
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Section 9100E: Two p e r c u s s i o n h o l e s (1982); anomalous v a l u e s 
i n Cu, Au. 

Section 9300E: F o u r Cominco p e r c u s s i o n h o l e s (1982) and one 
diamond d r i l l h o l e by P h e l p s Dodge i n 1962 
( t h i s h o l e n o t p l o t t e d a n d no l o g i s 
a v a i l a b l e ) . I t w o u l d p l o t 150M s o u t h of PC-
82-17 and m i g h t h a v e shown t h e c o n t i n u e d 
i n c r e a s e i n g r a d e one s e e s p r o c e e d i n g f r o m 
n o r t h t o s o u t h i n t h i s s e c t i o n . The s e c t i o n 
shows the change from p e r i p h e r a l h i g h e r grade 
g o l d v e i n o c c u r r e n c e s t h r o u g h g e o c h e m i c a 1 1 y 
a n o m a l o u s g o l d and c o p p e r t o sub o r e - g r a d e 
g o l d and c o p p e r i n P C - 8 2 - 1 7 . An a t t e m p t 
s h o u l d be made t o l o c a t e t h e r e s u l t s of H o l e 
PD-4. 

Section 9500E: F o u r Cominco p e r c u s s i o n h o l e s (1982). A g a i n 
g r a d i n g f r o m a n o m a l o u s Cu & Au t o sub o r e and 
o r e g r a d e i n t e r s e c t i o n s at t h e s o u t h e r n m o s t 
h o l e ( P C - 8 2 - 1 6 ) . T h i s h o l e i s o n l y 90M deep 
(10M o v e r b u r d e n ) , but c o n t a i n s m a r g i n a l t o ore 
g r a d e i n t e r c e p t s o v e r i t s e n t i r e l e n g t h ; 21M 
of ore grade m a t e r i a l near bottom of h o l e . No 
h o l e s t o the s o u t h . 

Section 9600E: * N o t e . T h e r e i s no s e c t i o n h e r e , however 
h o l e s Q-73-4, Q-73-3, T-72-3 and Q-73-7 would 
p l o t on t h i s s e c t i o n . At t h e s o u t h end ( H o l e 
Q-73-4) t h e r e i s 286 1 (86.7M) of o v e r b u r d e n 
and M i o c e n e b a s a l t t o t h e p o r p h y r y c o p p e r 
m i n e r a l i z a t i o n . The h o l e then c u t about 225' 
(68M) o f .05% Cu and .005 oz/T Au. H o l e Q-73-
3 c u t 77' of o v e r b u r d e n (23M) and t h e n 310* 
(94M) g r a d i n g a p p r o x i m a t e l y 0.087% Cu and 
0.006 o z / T Au. H o l e T-72-3 c u t 20' o f 
o v e r b u r d e n (6M) and t h e n 180* (54.5M) o f 
a p p r o x i m a t e l y 0.18% Cu and 0.006 oz/T Au. 
Ho l e Q-73-7 i s the most n o r t h e r l y h o l e i n the 
s e c t i o n . I t c u t 80 f (24M) o f o v e r b u r d e n and 
t h e n 267* (81M) of 0.02% Cu and l e s s t h a n 
0.001 oz/T Au. 

Section 9700E: F o u r Cominco p e r c u s s i o n h o l e s (1982) g r a d i n g 
f r o m a n o m a l o u s Cu and Au v a l u e s i n t h e n o r t h 
t o s u b - e c o n o m i c Cu and Au v a l u e s ( a p p r o x . 
0.15% Cu and 0.008 oz/T Au) o v e r 77M i n t h e 
s o u t h ( H o l e PC-82-15). O v e r b u r d e n i s 13M 
t h i c k . 

Section 9800E: Two c o r e h o l e s by Q u i n t a n n a (1 9 7 3 ) ; t h e 
n o r t h e r n one i s sub-economic t o g e o c h e m i c a l l y 
a n o m a l o u s . The s o u t h e r n one i s 428 1 (135M) 
deep c o v e r e d by 140 1 (42.5M) of overbur d e n and 
a v e r a g e s a b o u t 0.13% Cu and 0.01 oz/T Au o v e r 



Section 9900E: 

Section 10100E: 

Section 10150E: 

288' (87M). Note t h a t a 70' s e c t i o n i n t h e 
c e n t e r has no ass a y s - i t i s not known i f t h i s 
i s b e c a u s e o f l o s t c o r e o r w h e t h e r t h e s e c t i o n 
i s u n m i n e r a l i z e d ( i . e . p o s t - m i n e r a l d i k e ) . 

Two p e r c u s s i o n h o l e s by Cominco (1982) and 
f o u r c o r e h o l e s (3 C o m i n c o * 1 Q u i n t a n a ) , 
O v e r b u r d e n up t o 45M t h i c k a t c e n t e r ; A t 
10,000 N a s m a l l b u l g e of b a r e l y o r e g r a d e 
m a t e r i a l t o 200M a p p r o x i m a t e l y ; appears t o be 
r a k i n g t o the e a s t ? 

One p e r c u s s i o n h o l e by Cominco ( 1 9 8 2 ) ; e i g h t 
c o r e h o l e s b y C o m i n c o a n d Q u i n t a n a . 
O v e r b u r d e n v a r i e s f r o m 35-65M (A#1400M 
e l e v a t i o n ) . At c e n t e r (Q-81-12 &Q-73-12) ore 
g r a d e t o 310M (55M-310M). However i n h o l e s 
d r i l l e d i n " o r e z o n e " about 60-65% i s above 
c u t - o f f i n a p o t e n t i a l p i t area. 

S i x diamond d r i l l h o l e s by T a s e k o , Q u i n t a n a 
and Cominco. Two of the Quintana h o l e s (Q-74-
2 & Q-73-12) w e r e d e e p e n e d by C o m i n c o t o 
a p p p r o x i m a t e l y 300 M. W i t h i n a p r o j e c t e d p i t 
a r e a , 60-70% o f m a t e r i a l i s a b o v e c u t o f f 
( w i t h e x t r a p o l a t i o n ) . A l s o 2 5 - 5 0 M o f 
over b u r d e n . 

Section 10200E: 

Section 10300E: 

Section 10350E: 

Section 10400E: 

E l e v e n diamond d r i l l h o l e s (1 by T a s e k o , one 
by Q u i n t a n a , 9 by C o m i n c o ) ; 20-70M o f 
o v e r b u r d e n ; 60-70% of m a t e r i a l i n a p i t t o 
300M i s above c u t - o f f grade. 

O b v i o u s l y t h e h i g h g r a d e c o r e ! T h i r t e e n 
diamond d r i l l h o l e s and one p e r c u s s i o n h o l e . 
O v e r b u r d e n 10-70M - a v e r a g e 25M. I n t h i s 
s e c t i o n 80-4-% of m a t e r i a l i s above c u t - o f f ; at 
l e a s t 5 0 % i s +.25% Cu and -1-0.14 o z / T Au. 
C o n s e r v a t i v e l y we c o u l d s e e 55MM t o n s 
p r o j e c t i n g 50M on e i t h e r s i d e of t h i s s e c t i o n 
of grade say 0.30% Cu and 0.02 oz/T Au. 

H i g h Grade C o r e . T h r e e diamond d r i l l h o l e s 
and one p e r c u s s i o n h o l e . The g r a d e w o u l d 
p r o b a b l y a v e r a g e 0.30% Cu and 0.15 oz/T Au. 
5-35M of overburden - average 10-15M. 

Seven diamond d r i l l h o l e s and two p e r c u s s i o n 
h o l e s . At l e a s t 80% of m a t e r i a l i s above c u t 
o f f . Grade w o u l d p r o b a b l y a v e r a g e 0.25% Cu 
and 0.15 oz/T Au i n a p i t to 300M as o u t l i n e d ; 
c o u l d c o n t a i n 32MM t o n s i f i n c l u d e d 50M on 
e i t h e r s i d e of s e c t i o n . 



Section 10500E: E i g h t diamond d r i l l h o l e s ; o v e r b u r d e n a v e r a g e s 
20M. T h i s a r e a needs more d r i l l i n g t o t h e 
n o r t h . P i t as o u t l i n e d c o n t a i n s 50% m a t e r i a l 
a b o ve c u t - o f f . Grade m i g h t a v e r a g e 0.25% Cu 
and 0.015 oz/T Au; c o u l d c o n t a i n 13MM tons t o 
50 M on e i t h e r s i d e of s e c t i o n . However, 
a c c o r d i n g t o t h e l o n g i t u d i n a l s e c t i o n - o r e 
ends at 10500E. 

Section 10550E: Two diamond d r i l l h o l e s . A l l v a l u e s b e l o w 
c u t - o f f e x c e p t i n v e r y b o t t o m o f Q-74-4; 
v a l u e s at A. + 200 depth. 

Section 10600E: Three diamond d r i l l h o l e s and one p e r c u s s i o n 
h o l e . A lmost a l l v a l u e s b elow c u t - o f f . M i n o r 
s c a t t e r e d 3-9M s e c t i o n s of o r e g r a d e i n two 
c e n t r a l h o l e s . These z o n e s a p p e a r t o h a v e a 
s o u t h e r l y d i p - f o l l o w i n g p r e and p o s t o r e 
d i k e s • 
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CALCULATIONS 

Assume Copper © $1.10/lb (Cdn) 
Assume Gold © $440/oz (Cdn) 

20 X Au grade (oz/T) = Copper e q u i v a l e n t ( i n %) 

Ore B l o c k 9900E 

200M X 160M X 100M 
= 660 f t X 528 f t X 330 f t 

12 (tonnage f a c t o r ) 

= 9.6MM tons 
© r o u g h l y 0.25% Cu. 0.013 oz/T Au 

0.013 X 20 = g o l d as copper e q u i v a l e n t = 0.26 
+ 0.25 

0.51% 

= 9.6 MM tons © 0.51% Cu e q u i v a l e n t 

9.6 X 0.51 = 4.896 (MM Tons X Cu e q u i v a l e n t ) 

Ore B l o c k 10000E 

450M X 160M X 100M 
s 1518 f t . X 528 f t x 330 f t 

12 

= 22.0 MM tons at r o u g h l y 0.25% Cu, 0.014 oz/T Au 

0.014 X 20 = 0.28 
+ 0.25 

0.53 Copper e q u i v a l e n t 

22.0 MM tons © 0.53% Cu e q u i v a l e n t 

22.0 X 0.53 = 11.660 (MM Tons X Cu. e q u i v a l e n t ) 



Ore B l o c k 10100E 

530M X 250M X 100 M 
= 1749 f t X 825 f t 330 f t 

12 

= 39.6 MM tons at r o u g h l y 0.25% Cu, 0.013 oz/T au 

0.013 X 20 = 0.26 
+ 0.25 
0.51 Cu e q u i v a l e n t 

= 39.6 MM tons at 0.51% Cu e q u i v a l e n t 

39.6 X .51 = 20.196 (MM Tons X Cu e q u i v a l e n t ) 

Ore B l o c k 10200E 

600M X 260M X 100M 
= 1980 f t X 858 f t X 330 f t 

12 

= 47.6 MM tons at r o u g h l y 0.25% Cu, 0.014 oz/T Au 

0.014 X 20 = 0.28 
+ 0.25 

0.53 Cu e q u i v a l e n t 

= 46.7 MM tons 6 0.53% Cu e q u i v a l e n t 

46.7 X 0.53 = 24.751 (MM Tons X Cu e q u i v a l e n t ) 

Ore B l o c k 10300E 

700M X 280M X 100M 
= 2310 f t X 924 f t X 330 f t 

12 

= 58.7 MM tons at r o u g h l y 0.35% Cu, 0.02 oz/T Au 

0.02 X 20 = 0.40 
+ 0.35 

0.75 Cu e q u i v a l e n t 

58.7 MM tons ® 0.75% Cu e q u i v a l e n t 

58.7 X 0.75 = 44.025 (MM Tons X Cu e q u i v a l e n t ) 



Ore B l o c k 10400E 

550M X 280M X 100M 
= 1015 f t X 924 f t X 330 f t 

12** 

= 46.1 MM tons © r o u g h l y 0.30% Cu, 0.17 oz/T Au 

0.17 X 20 = 0.34 
0.30 
0.64 Cu e q u i v a l e n t 

= 46.1 MM tons © 0.64% Cu e q u i v a l e n t 

46.1 X 0.64 = 29.504 (MM Tons X Cu e q u i v a l e n t ) 

Ore B l o c k 10500E 

400M X 170M X 50M 
= 1320 f t X 561 f t X 165 f t 

12 

= 10.2 MM tons at r o u g h l y 0.28% Cu, 0.015 oz/T Au 

0.015 X 20 = 0.30 
+ 0.28 

0.58% Cu e q u i v a l e n t 

10.2 MM tons © 0.58% Cu e q u i v a l e n t 

10.2 X 0.58 = 5.916 (MM Tons X Cu e q u i v a l e n t ) 

T o t a l Tons = 232.9 MM 

T o t a l MM Tons X Cu e q u i v a l e n t = 140.948 

Average grade = 140.948 = 0.605% Cu e q u i v a l e n t 
232.9 

"Horseback" Reserve: 232.9 m i l l i o n tons © 0.605% Cu e q u i v a l e n t 


