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INTRODUCTION 

The P r o s p e r i t y - P o r t e r Idaho and S i l v e r a d o p r o p e r t i e s a r e 

i n t h e P o r t l a n d Canal d i s t r i c t o f B r i t i s h Columbia, a s h o r t 

d i s t a n c e s o u t h e a s t o f t h e town o f S t e w a r t . These comprise 

f o r t y - s i x Crown Granted M i n e r a l C l a i m s i n two groups a d j o i n e d 

by one l a r g e C l a i m and s i x F r a c t i o n s h e l d by l o c a t i o n . 

The P r o s p e r i t y - P o r t e r Idaho w o r k i n g s a re s i t u a t e d on t h e 

southeast s l o p e o f Mount Rainey and t h e S i l v e r a d o w o r k i n g s 

are l o c a t e d about one and o n e - h a l f m i l e s t o t h e northwest on 

the northwest s l o p e . The mountain s i d e s a r e s t e e p and s u b j e c t 

t o r o c k s l i d e s and a v a l a n c h e s so t h a t , a l t h o u g h t h e w o r k i n g s 

may be reached by t r a i l from S t e w a r t , f o r p r a c t i c a l p u r p o s e s , 

access i s by h e l i c o p t e r . The c l i m a t e i s c h a r a c t e r i z e d by h i g h 

p r e c i p i t a t i o n much of which i s snow, and f r e q u e n t p e r i o d s o f 

fog and wind i n t h e w i n t e r . E x p l o r a t i o n work i n 1 9 8 0 and I 9 8 I 

has been c o n f i n e d t o a f i v e month p e r i o d from May t o October. 

The i n i t i a l m i n e r a l d i s c o v e r y on t h e west s i d e o f t h e 

mountain was i n 1 9 0 4 but no s e r i o u s work was done u n t i l t h e 

S i l v e r a d o c l a i m group was s t a k e d and a c q u i r e d by t h e S i l v e r a d o 

M i n i n g Company i n 1 9 2 1 . Over t h e next s i x y e a r s , a s e r i e s o f 

f l a t l y i n g q u a r t z v e i n s were i n v e s t i g a t e d w i t h l i t t l e s u c c e s s . 

In 1 9 2 8 , t h e p r o p e r t y was a c q u i r e d by P r e m i e r G o l d M i n i n g 

Company L i m i t e d and some 4 , 0 0 0 f e e t o f d r i f t i n g , c r o s s c u t t i n g 

and r a i s i n g were done i n t h e i n v e s t i g a t i o n o f a s e r i e s o f 

n o r t h w e s t e r l y s t r i k i n g s h e a r zones. No s i g n i f i c a n t amounts o f 

ore were d i s c o v e r e d and t h e p r o p e r t y was c l o s e d i n 1 9 3 0 . I n 
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PACIFIC CASSIAR LIMITED  

MINERAL PROPERTIES 

Crown Granted Mineral Claims 

Name Lot No. Name Lot No. 

Red Reef 2 1406 Sunday 4731 
Red Reef 3 1407 Eureka 4732 
Tea Pot Dome 1857 Never Sweat 4733 
Prosperity 1858 P r i c k l y Heat 4734 
Prosperity F r . 1859 Gem of the Mountains 4735 
Honest John 1860 Gem of the Mountains F r . 4736 
Copper King 1864 P r i c k l y Heat F r . 4737 
Copper Queen 1865 Never Sweat F r . 4738 
Gargoyle F r . 1866 Triumph 4739 
Iran H i l l 4508 V i c t o r i a 4740 
Glenearn 4510 S i l v e r Key F r . 5103 
Fortune 4512 S i l v e r Key 1 5104 
S i l v e r Bow 3 F r . 4514 P.G. 1 F r . 5105 
Glacier F r . 4515 P.G. 2 F r . 5106 
S i l v e r Bow 1 4518 Key F r . 5113 
Silverado 3 4520 S i l v e r Key 3 5114 
Silverado 4 4521 S i l v e r Key 4 5115 
Silverado 4 F r . 4523 S i l v e r Key 5 5116 
Canyon 4524 S i l v e r Key 6 5117 
Melvin 3 F r . 4727 S i l v e r Key 7 5118 
Slide 4728 Cambria 5119 
L u c i l l e 4729 Guard 5120 
Nettie L. 4730 S i l v e r Key 2 5122 

Claims Held by Location 

Canal F r a c t i o n No. 1 
Canal F r a c t i o n No. 2 
Canal F r a c t i o n No. 3 
Canal F r a c t i o n No. 4 
Canal F r a c t i o n No. 5 
Canal F r a c t i o n No. 6 

Ryan Mineral Claim 
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1946} t h e p r o p e r t y was a c q u i r e d by B i g Four S i l v e r Mines 

L i m i t e d which b u i l t a camp, i n s t a l l e d a tram l i n e and under

took a s m a l l amount of d r i f t i n g and diamond d r i l l i n g i n 1 9 4 7 * 

The p r o p e r t y has remained i d l e s i n c e t h a t t i m e but c o n t r o l 

passed t o C a s s i a r C o n s o l i d a t e d Mines L i m i t e d i n 1 9 5 2 and 

u l t i m a t e l y t o P a c i f i c C a s s i a r L i m i t e d , t h e p r e s e n t owner. 

Development o f t h e P o r t e r Idaho p r o p e r t y was begun by t h e 

P o r t e r Idaho S y n d i c a t e which made an i n i t i a l shipment o f 149 

tons o f h i g h grade s i l v e r o x i d e ore i n 1 9 2 4 * The P o r t e r Idaho 

M i n i n g Co. L t d . was o r g a n i z e d i n 1 9 2 5 and f u r t h e r shipments 

of v e r y h i g h grade ore were made i n s u c c e e d i n g y e a r s . I n 

1 9 2 6 , t h e owners o f t h e P r o s p e r i t y c l a i m began work on t h e 

p r o j e c t e d e x t e n s i o n o f one o f t h e P o r t e r Idaho v e i n s and a r e 

r e c o r d e d t o have s h i p p e d 29 t o n s o f o r e c o n t a i n i n g 1 2 , 0 7 3 

ounces o f s i l v e r . 

By 1 9 2 8 , t h e P r e m i e r G o l d M i n i n g Company had a c q u i r e d 

m a j o r i t y c o n t r o l o f t h e P r o s p e r i t y and P o r t e r Idaho c l a i m s 

and t o o k over management of t h e combined o p e r a t i o n . E x t e n s i v e 

underground development was u n d e r t a k e n ; f i v e m i l e s o f a e r i a l 

t r a m l i n e was e r e c t e d t o p r o v i d e t r a n s p o r t f o r o r e , s u p p l i e s 

and p e r s o n n e l between the mine s i t e and a dock on t h e 

P o r t l a n d C a n a l about f i v e m i l e s s o u t h o f S t e w a r t . Shipment of 

s e l e c t e d o r e commenced i n 1 9 2 9 and t h e mine was s h u t down on 

A p r i l 9 , 1 9 3 1 * T o t a l p r o d u c t i o n d u r i n g t h i s p e r i o d was about 

27»400 t o n s of s h i p p i n g ore and 7 , 2 0 0 t o n s o f low grade which 

was s t o r e d , at t h e tram t e r m i n a l . I t i s r e c o r d e d t h a t some 
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2 , 5 0 0 t o n s o f t h e low grade o r e was s h i p p e d i n 1 9 3 8 and 1 9 3 9 . 

Recorded p r o d u c t i o n from t h e P r o s p e r i t y and t h e P o r t e r 

Idaho p r o p e r t i e s i s as f o l l o w s : 

Tons of 
Ore Gold S i l v e r Copper Lead Zinc 

Mine Year Shipped oz. oz. l b s . l b s . l b s . 

Prospe r i t y 1926-29 26,600 568 1,765,598 52,444 2,277,000 6,000 
Porter Idaho 1924-31 5,256 276 563,466 5,200 724,000 

The P r o s p e r i t y - P o r t e r Idaho and S i l v e r a d o p r o p e r t i e s were 

a c q u i r e d by B i g Four S i l v e r Mines L i m i t e d i n 1 9 4 6 . T h i s 

company c a r r i e d out l i m i t e d underground e x p l o r a t i o n on t h e 

S i l v e r a d o and on t h e P r o s p e r i t y - P o r t e r Idaho c l a i m s and 

shipped 154 t o n s of ore c o n t a i n i n g 3 1 » 1 3 7 ounces of s i l v e r 

from t h e S i l v e r a d o and 28 t o n s of s o r t e d o r e from t h e P o r t e r 

Idaho mine dumps. 

In 1 9 5 2 , t h e S i l v e r a d o and P r o s p e r i t y - P o r t e r Idaho p r o p e r 

t i e s were a c q u i r e d by C a s s i a r C o n s o l i d a t e d Mines L i m i t e d 

which r e h a b i l i t a t e d t h e ' E' , • D1 and ' I ' l e v e l a d i t s , mapped 

the w o r k i n g s and d i d some diamond d r i l l i n g . C a s s i a r 

C o n s o l i d a t e d Mines L i m i t e d was succeeded i n 1976 by P a c i f i c 

C a s s i a r Mines L i m i t e d w h i ch i n t u r n was succeeded i n 1978 by 

P a c i f i c C a s s i a r L i m i t e d . Under t h e d i r e c t i o n o f t h e p r e s e n t 

owners, t h e p r o p e r t y was examined and a p p r a i s e d by Wright 

E n g i n e e r s L i m i t e d o f Vancouver, B.C. who recommended a t h r e e -

phase e x p l o r a t i o n programme t o a s s e s s t h e economic p o t e n t i a l 

of t h e p r o p e r t i e s . Phase I o f t h e programme, i n c l u d i n g r e -
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mapping and e x t e n s i v e s a m p l i n g and t e s t h o l i n g on t h e 'D' 

v e i n , was completed i n I 9 8 O . I n 1 9 8 1 , t h e r e h a b i l i t a t i o n o f 

the 3 l e v e l i n accordance w i t h p r o p o s a l s f o r Phase I I , was 

l a r g e l y completed but t e s t h o l i n g i n t h e 3 0 5 d r i f t s o u t h was 

s u b s t i t u t e d f o r t h e proposed diamond d r i l l i n g on t h e 'D' v e i n . 

I t i s the purpose o f t h i s r e p o r t t o p r o v i d e an over a l l 

view o f t h e r e s u l t s o f p r e v i o u s e x p l o r a t i o n and m i n i n g w i t h 

p a r t i c u l a r r e f e r e n c e t o t h e r e s u l t s o f t h e 1 9 8 0 and 1 9 8 1 work 

programmes, as a b a s i s f o r a p p r a i s a l o f t h e known d e p o s i t s 

and f o r e s t i m a t i o n o f t h e p r o b a b i l i t y t h a t c o n t i n u i n g e x p l o r a 

t i o n w i l l d e f i n e ore r e s e r v e s of s u f f i c i e n t grade and i n 

s u f f i c i e n t q u a n t i t y t o be mined p r o f i t a b l y . 

SCOPE OF REPORT 

F i r s t hand d a t a f o r t h e r e p o r t i s l i m i t e d t o i n f o r m a t i o n 

g a t h e r e d d u r i n g a two day v i s i t t o t h e p r o p e r t y by C. W. B a l l , 

P.Eng., on b e h a l f o f A t k i n s M i n i n g C o n s u l t a n t s L i m i t e d . T h i s 

v i s i t i n c l u d e d a c u r s o r y e x a m i n a t i o n o f underground w o r k i n g s 

on the 1D 1 l e v e l and ' 3 ' l e v e l and t h e i n s p e c t i o n and 

s a m p l i n g o f the new s u r f a c e d i s c o v e r y n o r t h of t h e s m a l l 

i c e - f i e l d . T h i s d a t a has been supplemented by i n f o r m a t i o n 

drawn from p r e v i o u s r e p o r t s by w e l l r e c o g n i z e d and competent 

e n g i n e e r s and g e o l o g i s t s i n c l u d i n g D.F. K i d d , Ph.D. and 

B.W.W. McDoug a l l , P.Eng., whose r e p o r t s o f 1948 and 1 9 5 0 

r e s p e c t i v e l y p r o v i d e a good d e s c r i p t i o n o f t h e g e o l o g i c a l 

s e t t i n g , t he n a t u r e o f t h e ore d e p o s i t s and d e t a i l s o f 

p r e v i o u s o p e r a t i o n s . R e p o r t s c o v e r i n g t h e p e r i o d o f o p e r a t i o n s 
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by C a s s i a r C o n s o l i d a t e d Mines L i m i t e d were s u b m i t t e d by: 

A.C. S k e r l , Ph.D., r e p o r t s d a t e d 1 9 6 1 and I 9 6 6 . 

J.W. Merton, B . S c , f o r Bacon and Crowhurst L t d . , 
1 9 6 9 . 

W.R. Bacon, Ph.D., and W.D. Thomson, M . S c , 1 9 7 3 « 

R.H. Seraphim, Ph.D., 1 9 7 5 « 

Information on work d i r e c t e d by P a c i f i c C a s s i a r i s o b t a i n e d 

from: 

Wright E n g i n e e r s , A d e f i n i t i v e r e p o r t on t h e 
p r o p e r t y c o m p i l e d by W a l t e r E. C l a r k e , P.Eng., May, 
1 9 8 0 . 

T o r c h i n s k y C o n s u l t i n g L i m i t e d , A T r a n s p o r t a t i o n 
Study, December 1 6 , I 9 8 O . 

W a l t e r E. C l a r k e , Ph.D., A Summary Report o f 1 9 8 0 
O p e r a t i o n s t o g e t h e r w i t h p r o p o s a l s f o r a e x p l o r a t i o n 
programme s u b m i t t e d t o P a c i f i c C a s s i a r L i m i t e d , 
March 9 , 1 9 8 1 . 

V e r b a l r e p o r t s by J . M i c h a e l Kenyon and John A. 
G r e i g , assay and sample r e c o r d s , r e l a t i n g t o t h e 
1 9 8 1 programme of s u r f a c e and underground 
e x p l o r a t i o n . 

I t i s understood t h a t A t k i n s M i n i n g C o n s u l t a n t s i s r e q u i r e d 

to g i v e an o p i n i o n as t o t o whether o r not f u r t h e r e x p e n d i 

tures on e x p l o r a t i o n and development of t h e P r o s p e r i t y - P o r t e r 

Idaho and S i l v e r a d o p r o p e r t i e s o f P a c i f i c C a s s i a r L i m i t e d i s 

l i k e l y t o be a p r o f i t a b l e u n d e r t a k i n g . P r e f e r a b l y , t h e e x p e c t a 

t i o n o f p r o f i t a b i l i t y i s a s s e s s e d i n terms o f t h e r i s k 

adjusted p r e s e n t v a l u e o f e x p e c t e d revenues i n r e l a t i o n t o 
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fcue e s t i m a t e d c o s t o f e x p l o r i n g , d e v e l o p i n g and e q u i p p i n g t h e 

mine. I f t h e o r e body has a l r e a d y been d e f i n e d , t h e n t h e 

major o p e r a t i n g parameters are known and e v a l u a t i o n i s a 

r e l a t i v e l y s t r a i g h t - f o r w a r d p r o c e d u r e . I f , on t h e o t h e r hand, 

t h e ore body has y e t t o be d e f i n e d , t h e j u s t i f i c a t i o n o f 

e x p l o r a t i o n and development expense w i l l n e c e s s a r i l y depend 

on t h e degree t o which such work can be e x p e c t e d t o reduce 

t h e r i s k o f a c h i e v i n g an assumed l e v e l o f p r o f i t a b i l i t y from 

an o r e body which has y e t t o be d e f i n e d . I f t h e e s t i m a t e d 

d i f f e r e n c e between t h e r i s k a d j u s t e d p r e s e n t v a l u e b e f o r e and 

a f t e r the work i s done i s g r e a t e r t h a n t h e c o s t o f d o i n g t h e 

work, then t h e work i s j u s t i f i e d . The r e q u i s i t e work on t h e 

P r o s p e r i t y and P o r t e r Idaho c l a i m s i s t h a t which w i l l f i r s t , 

hermine w i t h g r e a t e r p r e c i s i o n t h e average mineable grade 

o f t h e known d e p o s i t s and second, t h a t which w i l l be r e q u i r e d 

t o determine t h r o u g h e x p l o r a t i o n o f t h e f a v o u r a b l e e n v i r o n 

ment, whether o r not t h e r e i s s u f f i c i e n t ore t o s u p p o r t a 

p r o f i t a b l e m i n i n g o p e r a t i o n . 
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SUMMARY AND CONCLUSIONS 

The j o i n t P r o s p e r i t y - P o r t e r Idaho, S i l v e r a d o p r o p e r t y o f 

P a c i f i c C a s s i a r L i m i t e d i s a s i l v e r p r o s p e c t l o c a t e d near t h e 

town of Ste w a r t i n t h e P o r t l a n d Canal d i s t r i c t of B r i t i s h 

Columbia. The s e v e r a l p r o p e r t i e s have a l o n g h i s t o r y d a t i n g 

back t o t h e e a r l y y e a r s o f t h i s c e n t u r y . S m a l l i n t e r m i t t e n t 

shipments o f s e l e c t e d h i g h grade s i l v e r o r e were made d u r i n g 

the e a r l y y e a r s . From 1926 t o 1940-, t h e p r o p e r t i e s were 

c o n t r o l l e d by t h e Premier G o l d M i n i n g Co. L t d . and from l a t e 

1929 t o e a r l y 1 9 3 1 , r e g u l a r shipments of s e l e c t e d ore were 

sent t o the Tacoma s m e l t e r . T o t a l r e c o r d e d p r o d u c t i o n from 

the p r o p e r t i e s i s about 3 0 , 0 0 0 t o n s o f ore c o n t a i n i n g 

2 , 2 0 0 , 0 0 0 ounces o f s i l v e r and 2 , 4 0 0 , 0 0 0 pounds of l e a d . 

O v e r a l l average grade was 75 ounces o f s i l v e r and 4 per cent 

x . i d . The o p e r a t i o n was c l o s e d down i n 1 9 3 1 a p p a r e n t l y as a 

r e s u l t of low p r i c e s f o r s i l v e r and t h e v i r t u a l e x h a u s t i o n o f 

r e s e r v e s o f h i g h grade s i l v e r o r e . 

The p r o p e r t i e s are now c o n t r o l l e d by P a c i f i c C a s s i a r 

L i m i t e d which d u r i n g t h e summer seasons o f I98O and I 9 8 I 

c a r r i e d out e x t e n s i v e r e h a b i l i t a t i o n and r e s a m p l i n g of b o t h 

s u r f a c e and underground w o r k i n g s . 

Underground s a m p l i n g o f s e l e c t e d a r e a s by p e r c u s s i o n 

d r i l l e d t e s t h o l e s i n w a l l s o f e x i s t i n g d r i v e s on two l e v e l s 

has d e l i n e a t e d two s e p a r a t e s i l v e r - b e a r i n g zones on two 

d i f f e r e n t s t r u c t u r e s each o f which has an a r e a of i n t e r c e p t 

a t t h e sampled h o r i z o n o f about 1 2 , 0 0 0 square f e e t . The 
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tonnage p o t e n t i a l i s o f t h e o r d e r o f 1 , 0 0 0 t o n s per v e r t i c a l 

o at the sampled h o r i z o n and on the b a s i s of a r e l a t i v e l y -

s m a l l number o f samples m o s t l y on one h o r i z o n , t h e i n s i t u 

grade of both o c c u r r e n c e s i s e s t i m a t e d t o be i n t h e range o f 

12 t o 20 ounces per t o n . D i l u t i o n d u r i n g m i n i n g and p r o c e s s i n g 

l o s s e s would reduce t h e r e c o v e r a b l e grade t o between 8 and 16 

ounces per t o n . The b e s t p r o s p e c t f o r economic p r o d u c t i o n i s 

dependent on t h e p r o v i n g of a s u f f i c i e n t tonnage of moderate 

grade. 

C a l c u l a t i o n s based on an assumed 500 t o n s per day o p e r a t i o n 

i n d i c a t e t h a t t h e r i s k / r e w a r d r a t i o on e x p l o r a t i o n e x p e n d i 

t u r e s has been f a v o u r a b l e but t h a t r e m a i n i n g u n c e r t a i n t i e s 

about the grade and q u a n t i t y o f ore p r e c l u d e a p r o d u c t i o n 

d e c i s i o n at t h i s t i m e . 

The d i s c o v e r y o f a s u r f a c e o u t c r o p of a m i n e r a l i z e d zone 

from which s a m p l i n g by A t k i n s M i n i n g C o n s u l t a n t s L i m i t e d 

averaged 16 ounces of s i l v e r over a w i d t h of 15 f e e t i s 

thought t o be i n d i c a t i v e o f t h e p o s s i b l e r e c u r r e n c e o f 

m i n e r a l i z e d zones s i m i l a r t o t h o s e which have been encountered 

i n underground w o r k i n g s . 

I t i s the c o n s i d e r e d o p i n i o n of A t k i n s M i n i n g C o n s u l t a n t s 

L i m i t e d t h a t a programme of e x p l o r a t i o n d e s i g n e d t o d e l i n e a t e 

and sample th e t h r e e p r i n c i p l e m i n e r a l o c c u r r e n c e s c i t e d 

above and e s t i m a t e d t o c o s t about one m i l l i o n d o l l a r s i s 

warranted on t h e b a s i s t h a t t h e b e n e f i t s measured i n terms o f 

an i n c r e a s e i n R i s k A d j u s t e d P r e s e n t V a l u e a l t h o u g h not 
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assured, w i l l p r o b a b l y be much g r e a t e r t h a n t h e c o s t of t h e 

:n oposed e x p l o r a t i o n . A f a v o u r a b l e outcome o f t h e proposed 

L 9 8 2 programme w i l l p r o v i d e the b a s i s f o r a more d e t a i l e d 

I n v e s t i g a t i o n which presumably w i l l i n c l u d e a d e f i n i t i v e s t u d y 

j f t h e f e a s i b i l i t y of economic p r o d u c t i o n . 
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Cost E s t i m a t e  

1 9 8 2 EXPLORATION PROGRAMME 

M o b i l i z a t i o n • $ 1 5 , 0 0 0 
Camp Expansion 3 0 , 0 0 0 

Underground Work: 
D r i f t i n g 8 0 0 ' @ $ 1 2 5 / f t . $ 1 0 0 , 0 0 0 
C r o s s c u t s & Sub D r i f t s 4 0 0 ' @ $ 7 5 3 0 , 0 0 0 
R a i s i n g 5 0 0 ' @ $ 7 0 3 5 , 0 0 0 
Test h o l i n g 5 , 0 0 0 
Diamond D r i l l i n g 1 5 , 0 0 0 ' @ $ 2 0 3 0 0 , 0 0 0 
R e h a b i l i t a t i o n of ' 3 ' 
l e v e l & ' I * l e v e l 2 0 , 0 0 0 

T o t a l Underground $ 4 9 0 , 0 0 0 

S u r f a c e Work: 
S t r i p p i n g & T r e n c h i n g $ 3 0 , 0 0 0 
Diamond D r i l l i n g 6 , 0 0 0 ' @ $ 2 5 1 5 0 , 0 0 0 

->tal Surface Work $ 1 8 0 , 0 0 0 

T r a n s p o r t a t i o n 3 0 , 0 0 0 

E n g i n e e r i n g , S u p e r v i s i o n 7 5 , 0 0 0 

C o n s u l t i n g 1 0 , 0 0 0 

Camp Costs 9 0 , 0 0 0 

T o t a l $ 9 2 0 , 0 0 0 

C o n t i n g e n c i e s 1 4 0 , 0 0 0 

E s t i m a t e d Cost of 1982 E x p l o r a t i o n Programme $ 1 , 0 6 0 , 0 0 0 
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GEOLOGY AND MINERAL DEPOSITS 

There i s g e n e r a l agreement amongst t h e v a r i o u s w r i t e r s 
( 3 ) 

t h a t t h e ore d e p o s i t s o c c u r i n what are d e s c r i b e d by Grove 

as l a y e r e d b u f f , green and r e d e p i c l a s t i c s , c r y s t a l t u f f s and 

i n t e r c a l a t e d , t h i n l y l a m i n a t e d s i l t s t o n e s and greywackes which 

comprise t h e Bear R i v e r f o r m a t i o n of t h e H a z e l t o n Group. 

These r o c k s have not been mapped i n d e t a i l so a t t i t u d e s and 

s t r u c t u r e s a r e not a c c u r a t e l y known. I n t h e v i c i n i t y o f t h e 

mine w o r k i n g s , t h e r o c k s g e n e r a l l y s t r i k e i n a n o r t h t o 

n o r t h w e s t e r l y d i r e c t i o n and d i p s t e e p l y t o t h e west. 

The v e i n s a r e v a r i o u s l y d e s c r i b e d by d i f f e r e n t a u t h o r s but 

i n g e n e r a l a r e seen as composite s t r u c t u r e s v a r y i n g i n w i d t h 

from a few i n c h e s t o 40 f e e t or more, and are made up o f a 

twork o f i n t e r s e c t i n g f r a c t u r e s , a p p a r e n t l y b r e c c i a t e d 

c o u n t r y r o c k , minor q u a r t z and q u a r t z - c a r b o n a t e v e i n i n g o r 

m a t r i x w i t h s t r e a k s , t h r e a d s and b l e b s of s i l v e r - b e a r i n g l e a d 

and z i n c s u l p h i d e s . M i n e r a l s i n c l u d e g a l e n a , s p h a l e r i t e , g r e y 

copper ( f r e i b e r g i t e ) and minor p o l y b a s i t e and n a t i v e s i l v e r . 

O x i d a t i o n i s w i d e s p r e a d and a l t e r a t i o n o f t h e i r o n and manganese-bearing c a r b o n a t e s r e s u l t s i n e x t e n s i v e b u f f and 

b l a c k s t a i n i n g o f t h e v e i n m a t e r i a l . O x i d a t i o n m i n e r a l s o c c u r 

l o c a l l y i n s t r e a k s and i n f i l l i n g s and a r e b e l i e v e d t o be t h e 

so u r c e o f s i g n i f i c a n t s i l v e r enrichment i n p a r t s o f t h e 

v e i n s . The p r o c e s s , however, i s not w e l l u n d e r s t o o d and hand 

specimens o f ore from a s u r f a c e o u t c r o p a r e s u r p r i s i n g l y 

f r e s h and u n a l t e r e d . 
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The ' v e i n s ' a p p a r e n t l y o c c u r i n zones o f r e l a t i v e l y ^ J l J i ^ ' ^ ^ ' 

incompetent r o c k s which are e v i d e n c e d by s u r f a c e d e p r e s s i o n s 

and gaps i n r i d g e l i n e s . A c c o r d i n g l y , t h e s e zones have 

g e n e r a l l y been thought o f as s u b - p a r a l l e l s h e a r zones i n t o 

which the ore m i n e r a l s have been i n t r o d u c e d . The a v a i l a b l e ^ 

e v i d e n c e , however, would not seem t o p r e c l u d e t h e p o s s i b i l i t y / y ^ ^ j p 

of p r i m a r y m i n e r a l i z a t i o n i n s t r a t a bound d e p o s i t s which 

became t h e l o c i o f r e - a d j u s t m e n t d u r i n g subsequent d e f o r m a t i o n 

of t h e sedimentary assemblage. 

ECONOMIC GEOLOGY 

The p r i n c i p a l m i n e r a l i z e d l o d e i s t h e P r o s p e r i t y from 

which some 2 2 , 0 0 0 t o n s o f h i g h grade s h i p p i n g o r e were mined. 

I n c l u d e d i n t h i s tonnage i s a s m a l l p r o d u c t i o n f r o m t h e ' 3 0 4 ' 

c~ B l i n d v e i n . P r o d u c t i o n from t h e P o r t e r Idaho c l a i m s 

i n c l u d e s some 4>600 t o n s from t h e 'D' v e i n and about 6 0 0 t o n s 

of v e r y h i g h grade o x i d e ore r e c o v e r e d f r o m s m a l l near 

s u r f a c e workings p r i o r t o 1 9 2 9 . The average grade of ore 

shipped from t h e underground workings from 1 9 2 9 t o 1931 was 

about 75 ounces i n s i l v e r , and 4 * 5 p e r c e n t l e a d . Peak 

p r o d u c t i o n was a c h i e v e d i n 1 9 3 0 when 2 1 , 7 8 0 t o n s o f ore were 

shipped. S i l v e r p r i c e s i n 1 9 2 8 averaged 58 c e n t s per ounce 

l e c l i n i n g s t e a d i l y t h e r e a f t e r t o h a l f t h a t p r i c e by March, 

-931 • Average p r i c e d u r i n g t h e p r o d u c t i o n p e r i o d was 38 c e n t s 

>er ounce. Net r e t u r n s a f t e r d e d u c t i o n o f f r e i g h t and s m e l t e r 

harges were pr o b a b l y no more tha n s u f f i c i e n t t o c o v e r 

• p e r a t i n g c o s t s i n c l u d i n g development so t h e o p e r a t i o n was 
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uneconomic. More i m p o r t a n t l y , however, i t i s e v i d e n t t h a t i n 

s p i t e of a v e r y a c t i v e development programme and t h e d i s c o v e r y 

o f t h e main 'D' v e i n o r e shoot as w e l l as t h e ' 3 0 4 ' o r B l i n d 

v e i n , the mine was u n a b l e t o f i n d s u f f i c i e n t 75 ounce ore t o 

r e p l a c e t h e ore which had been mined and i n 1931, was n e a r i n g 

t h e e x h a u s t i o n o f r e s e r v e s o f t h i s t e n o r . C l e a r l y , t h e r e i s 

v e r y l i t t l e p o s s i b i l i t y o f d e v e l o p i n g s u f f i c i e n t tonnage o f 

75 ounce ore t o s u p p o r t a c o n t i n u i n g o p e r a t i o n . S k e r l ^ 0 ^ and 
(2) 

C l a r k e t h e n are c o r r e c t i n s u g g e s t i n g t h a t t h e p r o s p e c t 

f o r economic p r o d u c t i o n l i e s w i t h t h e p o s s i b i l i t y o f 

d e v e l o p i n g l a r g e r tonnages i n w i d e r and more c o n t i n u o u s o r e 

zones of lower average t e n o r . 
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MINERAL OCCURRENCES 

VEIN 

Recent mapping of t h e ' D' v e i n i n the 1D' l e v e l d r i f t , 

c r o s s c u t s , r a i s e s and sub d r i f t s has shown t h a t m i n e r a l i z e d 

f r a c t u r e s can be t r a c e d f o r 1 , 3 0 0 f e e t or more i n t h e 1D' 

a d i t d r i f t and t h a t f o r a d i s t a n c e of some 6 0 0 f e e t 

( C o - o r d i n a t e s 1 3 , 6 0 0 N t o 1 4 , 2 0 0 N,) t h e r e i s a complex zone 

of f r a c t u r e s over w i d t h s up t o 40 f e e t or more. Back and w a l l 

sampling i n exposed d r i f t s and c r o s s c u t s supplemented t h r o u g h 

sampling by p e r c u s s i o n d r i l l e d t e s t h o l e s has shown t h a t t h e 

m i n e r a l i z e d zone i s g e n e r a l l y c o n f i n e d t o t h e a r e a of f r a c t u r -

i n g and i n d i c a t e s t h a t m i n i n g c o u l d be c o n t r o l l e d v i s u a l l y . 

The uncut average of t h e w a l l and t e s t h o l e samples w i t h i n 

t^e p r e - d e f i n e d zone of f r a c t u r i n g ( a p p r o x i m a t e l y 1 2 , 0 0 0 

square f e e t , ) i s 17 ounces of s i l v e r per t o n . T h i s c a l c u l a 

t i o n , i t s h o u l d be p o i n t e d out i s g r e a t l y i n f l u e n c e d by a few 

very h i g h s i l v e r a s s a y s . The t e s t h o l e samples were d r i l l 

s l u d g e s c o l l e c t e d from s u c c e s s i v e d r i l l i n g i n t e r v a l s ( u s u a l l y 

f o u r f e e t ) . S i n c e the sample i n t e r v a l i s s e l e c t e d a r b i t r a r i l y , 

sludge samples are l e s s p r e c i s e than core samples and may 

a l s o be s u b j e c t t o b i a s caused by the c a v i n g o f s o f t or 

f r i a b l e m a t e r i a l . I t appears t h a t i n t h i s .case p r o p e r 

t e c h n i q u e s were used f o r d r i l l i n g and c o l l e c t i n g of t h e t e s t 

h o l e samples, and c h e c k i n g o f assay r e s u l t s does not show any 

e v i d e n c e t h a t samples have been a f f e c t e d t o a d e t e c t a b l e 

degree by p r o x i m i t y t o h i g h grade ore s e c t i o n s . The p o s s i -
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M l i t y of a s l i g h t p o s i t i v e b i a s cannot be r u l e d out but i t 

^ concluded t h a t the t e s t h o l e s a m p l i n g i s v a l i d w i t h i n t h e 

expected l i m i t s o f s a m p l i n g e r r o r . 

The ' D1 v e i n has been exposed on s t r i k e f o r 2 5 0 f e e t on 

No. 1 sub l e v e l which i s 200 f e e t above 'D' l e v e l and midway 

between 'D' l e v e l and ' 3 ' l e v e l . The exposed w i d t h s of 

m i n e r a l i z a t i o n are l e s s than on 'D' l e v e l but f u r t h e r e x p l o r a 

t i o n i s r e q u i r e d as i t i s not c e r t a i n t h a t t h e f u l l w i d t h or 

l e n g t h of t h e zone has been t e s t e d . The ' D' v e i n was i n t e r 

s e c t e d i n t h e ' 3' l e v e l c r o s s c u t where i t assayed 26 ounces 

s i l v e r over a w i d t h of s i x f e e t . D r i f t i n g t o the west 

f o l l o w e d a narrow f r a c t u r e zone which f o r a l e n g t h o f 23 f e e t 

assayed 91 ounces over an average w i d t h of 1 . 2 f e e t . Re-

"-*npling of c r o s s c u t s and supplementary t e s t h o l i n g a l o n g a 

s t r i k e l e n g t h of about 350 f e e t , ( S e c t i o n 'C t o 100 f e e t 

northwest of S e c t i o n 'A') i n d i c a t e d o n l y s p o r a d i c low s i l v e r 

c ontent w i t h i n an average sampled w i d t h of 60 f e e t . A d d i t i o n a l 

d r i f t i n g and t e s t h o l i n g s outh of 301 c r o s s cut i s r e q u i r e d 

t o c o m p l e t e l y e x p l o r e the 'D' s t r u c t u r e on ' 3 ' l e v e l , but 

t h e r e i s as y e t no p o s i t i v e e v i d e n c e t h a t t h e 'D' l e v e l wide 

ore zone p e r s i s t s t o the ' 3 ' l e v e l . 

The ' I ' l e v e l at e l e v a t i o n 4 2 2 2 was d r i v e n f o r t h e purpose 

of i n v e s t i g a t i n g the 'D' v e i n 4 7 0 f e e t below t h e 'D' a d i t . 

The ' I ' d r i f t n o r t h f o r a d i s t a n c e of 7 0 0 f e e t i s d r i v e n 

n e a r l y p a r a l l e l t o the 'D' l e v e l and at a l o c a t i o n which 

rfould c o r r e s p o n d t o the normal 60 degree d i p of t h e ' D' 

- 1 6 -



Atkins Mining Consultants Limited 

s t r u c t u r e . Cross c u t s and branch d r i f t s have e x p l o r e d t o one 

tired f e e t on e i t h e r s i d e o f t h e main n o r t h d r i f t a p p a r e n t l y 

without f i n d i n g a s t r o n g e r or more p e r s i s t e n t s t r u c t u r e . 

Previous d r i l l i n g (Holes 75-1, 75-2 and 75-3) does not a s s i s t 

i n d e t e r m i n i n g the p r o b a b l e l o c a t i o n of ' D' s t r u c t u r e on ' I * 

l e v e l . I t i s q u i t e p o s s i b l e t h a t t h e s t r o n g e s t s e c t i o n of 'D' 

v e i n l i e s n o r t h of the f a c e of t h e * I ' l e v e l n o r t h d r i f t . 

This can be t e s t e d by d r i f t i n g n o r t h on ' I ' l e v e l or by 
( 2 ) 

d r i l l i n g from t h e 304 d r i f t s o u t h as proposed by C l a r k e 

The 'D' v e i n t h e r e f o r e i s a major m i n e r a l i z e d zone which 

at 'D' l e v e l would y i e l d a p p r o x i m a t e l y 1,000 t o n s per v e r t i c a l 

f o o t . At p r e s e n t however, because of l a c k o f i n f o r m a t i o n on 

the l e n g t h , w i d t h and grade of t h i s zone above and below t h e 

'D' l e v e l , no s u b s t a n t i v e e s t i m a t e o f tonnage p o t e n t i a l can 

L aade. C o n s i d e r i n g the a v a i l a b l e i n f o r m a t i o n , i t i s not 

unreasonable t o expect t h a t such a zone might c o n t i n u e 200 

f e e t above and below the ' D' l e v e l and would c o n t a i n 375,000 

tons more or l e s s i n s i t u , w i t h a p r o b a b l e range of 200,000 

to 500,000 t o n s . 

The a r i t h m e t i c mean of combined w a l l and t e s t h o l e samples 

w i t h i n the c o n f i n e s of what appears t o be a g e o l o g i c a l e n t i t y 

i s 17 ounces of s i l v e r per t o n . S i g n i f i c a n t l y however, r a t h e r 

e x t e n s i v e mining a l o n g t h i s s e c t i o n of t h e 1D' l e v e l has 

r e s t r i c t e d access so t h a t , v e r y l i t t l e of t h e zone w i t h i n t h e 

l i m i t s of the d r i f t has been i n c l u d e d i n t h i s s a m p l i n g . S i n c e 

t h i s presumably r e p r e s e n t s a b e t t e r than average s e c t i o n o f 
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t*^. zone i t i s p o s s i b l e t h a t t h e a r i t h m e t i c mean of 17 ounces 

i s a r t i f i c i a l l y low i n comparison t o a s i m i l a r sampling of 

the P r o s p e r i t y V e i n i n the 3 0 5 d r i f t s o u t h . A c c o r d i n g l y , f o r 

the purpose of t h i s e v a l u a t i o n i t w i l l be assumed t h a t the 

true average grade of the d e p o s i t i n s i t u w i l l l i e w i t h i n t h e 

range 1 0^-to 20 ounces per t o n which -iff p q i n ' v a l p n t — t o — a n 

average r e c o v e r e d grade w i t h a range of 8 t o 16 ounces per 

ton, t h i s b e i n g the same range of t e n o r a p p l i e d to the 

P r o s p e r i t y 3 0 5 s o u t h zone. 

THE PROSPERITY VEIN 

The P r o s p e r i t y v e i n has been opened on t h r e e l e v e l s and 

i n t e r v e n i n g s u b - l e v e l s over a v e r t i c a l range o f 750 f e e t and 

f o r a s t r i k e l e n g t h w e l l i n excess of 1 , 0 0 0 f e e t . I t was t h e 

1 ? n c i p a l s o u r c e of ore d u r i n g t h e main p r o d u c t i o n p e r i o d , 

y i e l d i n g some 2 2 , 0 0 0 tons of ore and 1 , 6 5 0 , 0 0 0 ounces of 

s i l v e r . As a rough e s t i m a t e , a p p r o x i m a t e l y 1 0 , 0 0 0 f e e t o f 

development work was r e q u i r e d f o r t h i s p r o d u c t i o n . T o t a l 

s t r i k e l e n g t h e x p l o r e d i s about 2 , 0 0 0 f e e t . The o b j e c t i v e o f 

t h i s work however, was t o d i s c o v e r h i g h grade s h i p p i n g ore 

and l i t t l e a t t e n t i o n vas p a i d t o d e f i n i n g t h e t o t a l zone o f 

m i n e r a l i z a t i o n . Test h o l i n g i n 305 d r i f t s o u t h during the 

1981 season has d e l i m i t e d a m i n e r a l i z e d zone up t o 40 f e e t i n 

width and e x t e n d i n g f o r at l e a s t 4 0 0 f e e t on s t r i k e . No t e s t 

h o l i n g has been done i n the 305 d r i f t n o r t h . When the e x t e n t 

of the wide o r e - b e a r i n g zone on the ' 3 ' l e v e l has bees f u l l y 

d e f i n e d , i t w i l l be necessary t o c o n t i n u e t h e e x p l o r a t i o n 
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Above and below ' 3 ' l e v e l . 

The d i s c o v e r y of a w i d e r zone of m i n e r a l i z a t i o n on t h e 

P r o s p e r i t y v e i n i s an i m p o r t a n t development i n t h a t i t demon

s t r a t e s t h a t t h e tonnage p o t e n t i a l p r e v i o u s l y demonstrated 

f o r t he 'D' v e i n has now been d u p l i c a t e d . The i n d i c a t e d t o t a l 

area of the m i n e r a l i z e d zone i n t h e 3 0 5 d r i f t s o u t h i s 

app r o x i m a t e l y t h e same as the area o f t h e ' D' zone on ' D' 

l e v e l , namely 1 2 , 0 0 0 square f e e t i n d i c a t i n g an i n s i t u zone 

of about 1 , 0 0 0 t o n s per v e r t i c a l f o o t a t t h i s h o r i z o n . The 

a r i t h m e t i c mean of samples from 14 t e s t h o l e s l y i n g w i t h i n 

the o u t l i n e s o f an assumed g e o l o g i c e n t i t y w h i ch c o u l d be 

mined as a u n i t i s 22 ounces of s i l v e r per t o n . Assays from 

two t e s t h o l e s near t h e n o r t h e r n e x t r e m i t y of t h e zone which 

" " r e not a v a i l a b l e a t t h e time t h i s c a l c u l a t i o n was made a r e 

expected t o be low grade and t h e i r i n c l u s i o n would reduce t h e 

a r i t h m e t i c mean t o perhaps 20 ounces of s i l v e r per t o n . T h i s 

sample mean f o r s e v e r a l reasons cannot be t a k e n t o i n d i c a t e 

the average grade of t h e d e p o s i t . F i r s t , because of r e s t r i c 

t i o n s imposed by the w i d t h of the d r i f t and t h e presence o f 

t i m b e r , the samples a r e t a k e n at i r r e g u l a r i n t e r v a l s and a t 

v a r y i n g a n g l e s and g e n e r a l l y do not t e s t t h e f u l l w i d t h o f 

the zone. Second, the samples i n d i c a t e a h i g h l y skewed sample 

p o p u l a t i o n , c h a r a c t e r i z e d by a l a r g e number o f low grade 

samples, a few v e r y h i g h grade samples which c o n t r i b u t e much 

of t h e s i l v e r and a d e f i c i e n c y of samples o f i n t e r m e d i a t e 

grades. In such a d i s t r i b u t i o n , the a r i t h m e t i c mean i s not 
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c o n s i d e r e d t o be a r e l i a b l e e s t i m a t o r o f t h e t r u e average 

dide of a d e p o s i t . There are p r o c e d u r e s a v a i l a b l e f o r 

a d j u s t i n g , ( n o r m a l i z i n g such sample p o p u l a t i o n s t o g i v e a 

more r e l i a b l e e s t i m a t e , ) but c o n s i d e r i n g t h e s m a l l number of 

samples and the d e f i c i e n c i e s noted above, t h e u t i l i t y of such 

procedures i n t h i s case i s q u e s t i o n a b l e . A l t e r n a t i v e l y , i t i s 

a common p r a c t i c e among e s t i m a t o r s t o reduce h i g h assays t o 

some a r b i t r a r y v a l u e such as t h e a r i t h m e t i c mean of a l l t h e 

samples. I f t h i s i s done and t h e as s a y s a r e t h e n r e - a v e r a g e d , 

the r e s u l t a n t mean i s l e s s than 10 ounces s i l v e r t o the t o n 

which, i n t h e o p i n i o n o f t h i s e s t i m a t o r , i s an understatement 

of the pr o b a b l e t r u e grade of t h i s m i n e r a l i z e d zone at t h i s 

h o r i z o n . Pending t h e a v a i l a b i l i t y o f more d e t a i l e d sample 

data at two or more h o r i z o n s which would warrant a more 

j h i s t i c a t e d t r e a t m e n t i t i s thought p r e f e r a b l e t o say t h a t 

the p robable t r u e grade of t h e d e p o s i t i n p l a c e i s i n the 

range of 10 t o 20 ounces of s i l v e r per t o n w h i c h , assuming 20 

per cent d i l u t i o n i n m i n i n g and 90 per ce n t o v e r a l l r e c o v e r y 

of s i l v e r , i s e q u i v a l e n t t o a r e c o v e r a b l e grade i n the range 

of 8 t o 16 ounces per t o n o f ore p r o c e s s e d . 

C o - i n c i d e n t a l l y , t h e c r o s s s e c t i o n a l a r e a o f t h e 3 0 5 s o u t h 

zone on the P r o s p e r i t y V e i n i s about 1 2 , 0 0 0 square f e e t which 

i s r o u g h l y equal t o t h e 1 D1 v e i n i n t e r c e p t on t h e ' D' l e v e l . 

For t h e purpose of t h i s p r e l i m i n a r y assessment, t h e two zones 

w i l l be c o n s i d e r e d t o have e q u a l tonnage p o t e n t i a l , namely a 

range of 2 0 0 , 0 0 0 t o 5 0 0 , 0 0 0 t o n s w i t h a l i k e l y v a l u e of 

~ " , 0 0 0 tons i n p l a c e . 
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' 3 0 4 ' OR BLIND VEIN 

T h i s s t r u c t u r e was i n t e r s e c t e d i n the 301 c r o s s c u t and 

appears t o c o r r e s p o n d t o a m i n e r a l i z e d s t r u c t u r e found i n a 

s u r f a c e t r e n c h opened by e a r l y p r o s p e c t o r s . A s m a l l tonnage 

of ore of good grade was mined and shipped d u r i n g t h e 

1 9 2 9 - 1 9 3 1 p r o d u c t i o n p e r i o d . A d d i t i o n a l e x p l o r a t i o n work, 

i n c l u d i n g d r i f t i n g , r a i s i n g and w a l l s a m p l i n g w i t h p e r c u s s i o n 

d r i l l h o l e s w i l l be r e q u i r e d t o ass e s s t he p o s s i b i l i t y of 

s i g n i f i c a n t o r e o c c u r r e n c e i n t h i s s t r u c t u r e . 

SURFACE SHOWING 

Dur i n g t h e 1 9 8 1 work season, a m i n e r a l i z e d o u t c r o p was 

d i s c o v e r e d n o r t h o f t h e s m a l l i c e - f i e l d and r o u g h l y on s t r i k e 

w i t h the presumed s u r f a c e t r a c e o f the ' D' v e i n . The showing 

' i s been opened by b l a s t i n g and s a m p l i n g over a w i d t h o f 15 

f e e t and has y i e l d e d t h e f o l l o w i n g c o n f i r m e d r e s u l t s : 

Width G o l d S i l v e r Lead Z i n c S i l v e r / L e a d 
Sample No. Feet Oz./Ton Oz./Ton % % R a t i o : 0z./% 

212 0 . 7 0 . 0 2 0 1 1 5 . 0 9 2 1 . 2 6 5 . 9 8 5 . 4 1 
213 4 - 4 0 . 0 0 4 1 . 5 1 0 . 2 4 0 . 5 1 2 . 9 6 
2 1 4 1 . 3 0 . 0 0 2 7 2 . 5 0 8 . 1 3 1 6 . 4 4 8 . 9 2 
2 1 5 8 . 8 0 . 0 1 4 7 . 8 7 0 . 6 3 1 . 0 2 1 2 . 4 9 

Weighted 
Average 1 5 . 2 0 . 0 1 9 16 . 4 9 2 . 1 1 2 . 4 2 7 . 8 2 

The r e c o r d o f t h e assay of t h i s s a m p l i n g i s co m p i l e d i n 

E x h i b i t I . 

T h i s d i s c o v e r y w i l l r e q u i r e a d d i t i o n a l work i n c l u d i n g 

s u r f a c e s t r i p p i n g and t r e n c h i n g , f o l l o w e d by diamond d r i l l i n g 

t o f u l l y a p p r a i s e i t s economic p o t e n t i a l . The d i s c o v e r y 
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however, i s an i m p o r t a n t event i n t h a t i t c o n s t i t u t e s a 

^ x g n i f i c a n t m i n e r a l d i s c o v e r y i n a p r e v i o u s l y u n e x p l o r e d area 

and may i n f a c t r e p r e s e n t a r e c u r r e n c e o f wide ore at a p o i n t 

which i s 1,200 f e e t on s t r i k e anrf" 500 f e e t h i g h e r ^ t h a n t h e 

n e a r e s t known ore on t h e ' D' v e i n . T h i s has i m p o r t a n t i m p l i c a 

t i o n s f o r c o n t i n u i n g e x p l o r a t i o n on the 'D' and P r o s p e r i t y 

Veins and perhaps f o r o t h e r p o t e n t i a l l y o r e - b e a r i n g s t r u c t u r e s 

as w e l l . 

b i l i t y of a m i n e r a l i z e d zone of the same o r d e r of magnitude 

as t h e zones a l r e a d y d i s c o v e r e d on the 'D' and P r o s p e r i t y 

V e i n s and s h o u l d n o t , on t h e b a s i s of p r e s e n t i n f o r m a t i o n , be 

c o n s t r u e d as a c o n t i n u a t i o n or e x t e n s i o n of t h e 'D' l e v e l 

•'one of wide m i n e r a l i z a t i o n . The p o t e n t i a l i s comparable t o 

uhat of the p r e v i o u s l y e x p l o r e d zones b u t , b e i n g at a v e r y 

p r e l i m i n a r y s t a g e o f i n v e s t i g a t i o n , t h e r i s k i s r e l a t i v e l y 

much h i g h e r . 

R e a l i s t i c a l l y however, t h i s o c c u r r e n c e i n d i c a t e s t h e p o s s i -
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ECONOMICS OF EXPLORATION 

O b v i o u s l y , the j u s t i f i c a t i o n f o r m i n e r a l e x p l o r a t i o n i s 

the e x p e c t a t i o n of f i n d i n g an ore d e p o s i t or ore d e p o s i t s 

which can be e x p l o i t e d t o y i e l d a net p r o f i t on a l l 

investment. D u r i n g the e a r l y s t a g e s of any e x p l o r a t i o n 

programme, t h e r e i s always the d i f f i c u l t y o f d e t e r m i n i n g 

what e x p e n d i t u r e s are w a r r a n t e d and what c o n s t i t u t e s a 

s i g n i f i c a n t d i s c o v e r y . One method of d e a l i n g w i t h t h i s 

problem i s t o s e t up a model d e p i c t i n g t h e s i z e , t e n o r , and 

c o n f i g u r a t i o n of the ore body and of t h e economics of t h e 

development and e x p l o i t a t i o n of such an ore body which, 

h a v i n g r e g a r d t o the g e o l o g i c a l h i s t o r y and o t h e r c h a r a c t e r 

i s t i c s o f t h e s e a r c h environment, i s a r e a s o n a b l e and prudent 

assumption. 

E x p l o r a t i o n of the P r o s p e r i t y - P o r t e r Idaho c l a i m s t o date 

has r e s u l t e d i n the d i s c o v e r y of two wide zones of s i l v e r 

m i n e r a l i z a t i o n , one on t h e ' D' v e i n and one on t h e P r o s p e r i t y 

v e i n . D e f i n i t i v e i n f o r m a t i o n i s l i m i t e d i n each case t o one 

h o r i z o n . The s t r i k e dimension of t h e w i d e r m i n e r a l i z a t i o n i s 

known and i t i s p r o b a b l e t h a t d i p d imension i s a l s o f i n i t e 

and of s i m i l a r magnitude. Such an assumption would be 

c o n s i s t e n t w i t h m i n e r a l i z a t i o n which has been l o c a l i z e d i n 

an i n t e n s e l y f r a c t u r e d zone w i t h i n an e nvelope of s h e a r i n g 

s t r e s s or w i t h l o c a l i z a t i o n w i t h i n d e p o s i t i o n a l b a s i n s d u r i n g 

the sedimentary sequence. I f t h i s i s t r u e t h e n i n o r d e r t o 

s u s t a i n p r o d u c t i o n i t w i l l be n e c e s s a r y t o l o c a t e and d e v e l o p 
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r e c u r r e n t ore b o d i e s w i t h i n one or more known or yet t o be 

d i s c o v e r e d m i n e r a l e n v i r o n m e n t s . The primary e x p l o r a t i o n 

o b j e c t i v e t h e r e f o r e i s t h e f u l l d e l i n e a t i o n and s a m p l i n g o f 

the 'D' and P r o s p e r i t y m i n e r a l zones and t h e secondary 

o b j e c t i v e i s the d i s c o v e r y and d e l i n e a t i o n of r e c u r r e n t 

zones of m i n e r a l i z a t i o n on t h e ' D', t h e P r o p e r i t y or o t h e r 

v e i n s t r u c t u r e s . I t i s i n t h i s r e s p e c t t h a t t h e s i g n i f i c a n c e 

of the r e c e n t s u r f a c e d i s c o v e r y n o r t h of t h e i c e - f i e l d 

becomes apparent. T h i s i s f i r s t a p r o b a b l e r e c u r r e n c e o f 

wide ore on t h e e x t e n s i o n o f t h e 'D' s t r u c t u r e and i t may 

a l s o be i n d i c a t i v e of a l o c u s of m i n e r a l i z a t i o n which f o r 

one reason or another c o u l d have r e s u l t e d i n t h e f o r m a t i o n 

of s i g n i f i c a n t zones o f m i n e r a l i z a t i o n on t h e P r o s p e r i t y o r 

o t h e r known or unknown s t r u c t u r e s i n t h i s v i c i n i t y . T h i s 

would i n d i c a t e t h a t t h e second p r i o r i t y of the e x p l o r a t i o n 

programme s h o u l d be t h e f u r t h e r d e l i n e a t i o n , d e f i n i t i o n and 

s a m p l i n g of the new s u r f a c e d i s c o v e r y zone c o u p l e d w i t h 

p r o s p e c t i n g i n t h i s v i c i n i t y a l o n g th e p r o j e c t i o n s of o t h e r 

known m i n e r a l i z e d s t r u c t u r e s . I f warranted by t h e r e s u l t s o f 

s u r f a c e work, an underground d r i v e from ' 3 ' l e v e l ( 1 , 5 0 0 

f e e t more or l e s s ) would e x p l o r e the down d i p e x t e n s i o n of 

t h i s zone about 500 f e e t v e r t i c a l l y below the o u t c r o p . 

With r e g a r d t o t h e p o s s i b l e e x p l o i t a t i o n of t h e ore w h i ch 

may be d i s c o v e r e d , i t i s apparent t h a t t h e known zones a r e 

of s u f f i c i e n t l a t e r a l d i m e n s i o n s t o permit m i n i n g at r a t e s 

of 700 t o n s per w o r k i n g day o r 1 7 5 , 0 0 0 t o n s per y e a r . I f t h e 
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two zones extendi f o r two hundred f e e t above and below t h e 

.evel (a not u n r e a s o n a b l e e x p e c t a t i o n ) t h e n t h e r e c o u l d be 

a v a i l a b l e i n s i t u a p p r o x i m a t e l y 7 5 0 , 0 0 0 t o n s which, i n c l u d i n g 

d i l u t i o n o f 20 per c e n t , would p r o v i d e 9 0 0 , 0 0 0 t o n s of m i l l 

f e e d which i s s u f f i c i e n t f o r a m i l l p r o c e s s i n g 500 t o n s p e r 

day or 175>000 t o n s per y e a r f o r f i v e y e a r s . From t h e s t a n d 

p o i n t of economics and h a v i n g r e g a r d f o r t h e h i g h c o s t o f 

i n f r a s t r u c t u r e and t h e h i g h f i x e d c o s t o f o p e r a t i o n , t h e 

s c a l e o f o p e r a t i o n s s h o u l d be as h i g h as i s p r a c t i c a b l e . F o r 

these r e a s o n s , a p r o d u c t i o n r a t e of 1 7 5 , 0 0 0 t o n s per y e a r 

e q u i v a l e n t t o 350 days of o p e r a t i o n at 500 t o n s per day f o r 

the m i l l and 250 days of o p e r a t i o n at 7 0 0 t o n s per day f o r 

t h e mine i s i n d i c a t e d . 

E s t i m a t e d c a p i t a l c o s t o f d e v e l o p i n g and e q u i p p i n g a mine 

-»nd m i l l t o p r o c e s s 1 7 5 , 0 0 0 t o n s of ore per y e a r i s 4 0 . 5 

m i l l i o n d o l l a r s as d e t a i l e d i n the f o l l o w i n g s e c t i o n , based 

on e x p e c t e d J a n u a r y 1 9 8 3 c o s t s i n c l u d i n g an e s c a l a t e d 

e s t i m a t e of the c o s t t o p r o v i d e a c c e s s t o t h e mine by 

t u n n e l l i n g as proposed by T o r c h i n s k y . The t u n n e l l i n g a l t e r n a 

t i v e , d e s p i t e h i g h e r c o s t , i s p r e f e r r e d because o f t h e o p e r a t 

i n g advantages c i t e d i n t h e T o r c h i n s k y r e p o r t and f o r t h e 

v e r y i m p o r t a n t c o n s i d e r a t i o n t h a t such a t u n n e l would p r o v i d e 

t h e o n l y p r a c t i c a b l e means f o r t h e e x p l o r a t i o n of t h e 

n o r t h e r n e x t e n s i o n s o f the known m i n e r a l zones, t h e o u t c r o p s 

of which are covered by i c e . 

E s t i m a t e d o p e r a t i n g c o s t s f o r a mine and f l o t a t i o n concen-
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E s t i m a t e o f C a p i t a l Cost  

5 0 0 Ton Per Day Mine and C o n c e n t r a t o r  

B a s i s ; J a n u a r y , I 9 8 3 Canadian D o l l a r s 

1 , MINE ACCESS - T o r c h i n s k y System No. 1 
O p t i o n : HEDBA 

(a) Tunnel t o west f a c e Segment H-E 

E s t i m a t e d Cost $ 3 , 5 7 0 , 0 0 0 
E s c a l a t i o n @ 11% per y e a r 8 3 0 , 0 0 0 

T o t a l $ 4 , 4 0 0 , 0 0 0 

(b) Road t o base o f mountain, Segment E-D 

E s t i m a t e d Cost $ 1 , 6 2 5 , 0 0 0 
E s c a l a t i o n @ 11% per y e a r 3 7 5 , 0 0 0 
Snowshed A l l o w a n c e 5 0 0 , 0 0 0 

T o t a l 2 , 5 0 0 , 0 0 0 

(c) Road Segment D-B 

E s t i m a t e d Cost 
E s c a l a t i o n 

$ 3 0 , 0 0 0 
1 0 , 0 0 0 

T o t a l 4 0 , 0 0 0 

(d) Road Segment B-A 

E s t i m a t e d Cost $ 1 , 1 8 0 , 0 0 0 
E s c a l a t i o n 2 7 0 , 0 0 0 

T o t a l 1 , 4 5 0 , 0 0 0 

T o t a l E s t i m a t e d Cost o f Mine A c c e s s $ 8 , 3 9 0 , 0 0 0 
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E s t i m a t e of C a p i t a l Cost  

5 0 0 Ton Per Day Mine and C o n c e n t r a t o r  

B a s i s ; J a n u a r y , I 9 8 I Canadian D o l l a r s 

2 . MINE PLANT 

(a) Mine Development 
$ 5 , 7 5 0 x T = 5 , 7 5 0 x 700 = $ 4 , 0 2 5 , 0 0 0 

(b) Mine Equipment and I n s t a l l a t i o n 
$ 4 7 , 0 0 0 x T 0 , 6 = 4 7 , 0 0 0 x 7 0 0 0 , 6 = 2 , 4 0 0 , 0 0 0 

( c ) Mine Maintenance F a c i l i t i e s 
$ 2 2 , 0 0 0 x T 0 * 5 = 2 2 , 0 0 0 x 7 0 0 ° ' 5 = 5 7 5 , 0 0 0 

(d) P l a n t S i t e C l e a r i n g , Bulk E x c a v a t i o n 
$ 7 0 , 0 0 0 x T 0 , 3 = 7 0 , 0 0 0 x 5 0 0 0 * 3 = 4 5 0 , 0 0 0 

(e) C r u s h i n g P l a n t , B i n s and Conveyors 
$ 7 0 , 0 0 0 x T 0 ' 5 = 7 0 , 0 0 0 x 7 0 0 0 " 5 = 1 , 8 5 0 , 0 0 0 

( f ) C o n c r e t e F o u n d a t i o n s 
$ 6 4 , 0 0 0 T 0 ' 5 = 6 4 , 0 0 0 x 5 0 0 0 , 5 = 1 , 4 5 0 , 0 0 0 

(g) C o n c e n t r a t o r B u i l d i n g 
$ 8 5 , 0 0 0 x T 0 * 5 = 8 5 , 0 0 0 x 5 0 0 0 ' 5 = 1 , 9 0 0 , 0 0 0 

(h) F i n e Ore S t o r a g e and G r i n d i n g 
$ 1 6 , 0 0 0 x T 0 , 7 = 1 6 , 0 0 0 x 5 0 0 0 " 7 = 1 , 2 5 0 , 0 0 0 

( i ) F l o t a t i o n S e c t i o n 
$ 8 , 0 0 0 x T 0 ' 7 = 8 , 0 0 0 x 5 0 0 0 , 7 = 6 5 0 , 0 0 0 

C a r r i e d f o r w a r d $ 1 4 , 5 5 0 , 0 0 0 
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, MINE PLANT ( C o n t i n u e d ) 

C a r r i e d f o r w a r d $ 1 4 , 5 5 0 , 0 0 0 

( j ) T h i c k e n i n g & F i l t e r i n g S e c t i o n 
$ 1 5 , 8 0 0 x T 0 , 5 = 1 5 , 8 0 0.x 5 0 0 0 , 5 = 3 5 0 , 0 0 0 

(k) C o n c e n t r a t e S t o r a g e and L o a d i n g 
$ 6 , 4 0 0 x T 0 , 8 = 6 , 4 0 0 x 1 0 0 0 , 8 2 5 0 , 0 0 0 

( 1 ) E l e c t r i c Power Supply & D i s t r i b u t i o n 
- (Assume D i e s e l Generated Power, 

2 0 0 0 kw peak l o a d , 5056 Standby) 

D i e s e l G e n e r a t o r s 
$ 7 , 0 0 0 x 2 0 0 0 0 , 8 = $ 3 , 6 0 0 , 0 0 0 

S u b s t a t i o n n Q 
$ 5 5 0 x 2 0 0 0 U , ° = 2 5 0 , 0 0 0 

D i s t r i b u t i o n (L.V.) 

$ 9 5 0 x 2 0 0 0 0 , 8 = 4 0 0 , 0 0 0 

D i s t r i b u t i o n (H.V.) 1 5 0 , 0 0 0 

T o t a l Power 4 , 4 0 0 , 0 0 0 

(m) T a i l i n g s S t o r a g e - (Rough E s t i m a t e ) 7 5 0 , 0 0 0 

(n) Water Supply 1 0 0 , 0 0 0 

(o) P l a n t S e r v i c e s , O f f i c e , Shops, e t c . 6 0 0 , 0 0 0 

(p) Employee Accommodation 1 , 0 0 0 , 0 0 0 

T o t a l E s t i m a t e d Cost of Mine P l a n t $ 2 2 , 0 0 0 , 0 0 0 
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SUMMARY  

ESTIMATE OF CAPITAL COST  

500 Ton Per Day Mine and C o n c e n t r a t o r  

B a s i s : J a n u a r y , 1 9 8 1 Canadian D o l l a r s 

E s t i m a t e d Cost o f Mine P l a n t $ 2 2 , 0 0 0 , 0 0 0 

E s t i m a t e d Cost o f Mine A c c e s s 8 , 3 9 0 , 0 0 0 

T o t a l E s t i m a t e d D i r e c t C o s t $ 3 0 , 3 9 0 , 0 0 0 

A d m i n i s t r a t i o n & Overhead Cost 

F e a s i b i l i t y & D e s i g n $ 1 , 0 0 0 , 0 0 0 
P r o j e c t S u p e r v i s i o n 8 0 0 , 0 0 0 
C o n s t r u c t i o n Camp 
O p e r a t i o n 1 , 4 0 0 , 0 0 0 

A d m i n i s t r a t i o n , 
A c c o u n t i n g , e t c . 5 0 0 , 0 0 0 

3 , 7 0 0 , 0 0 0 

Contingency A l l o w a n c e 3 , 4 1 0 , 0 0 0 

Working C a p i t a l 3 , 0 0 0 , 0 0 0 

TOTAL CAPITAL REQUIREMENTS $ 4 0 , 5 0 0 , 0 0 0 
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t r a t o r t r e a t i n g 1 7 5 » 0 0 0 tons o f o r e per y e a r are 1 5 • 3 

m i l l i o n d o l l a r s per y e a r or $ 8 7 * 5 0 per t o n based on e x p e c t e d 

January 1 9 8 3 wages and p r i c e s . These e s t i m a t e s o f c a p i t a l 

and o p e r a t i n g c o s t s have attempted t o t a k e i n t o account t h e 

known f a c t o r s which a r e p e c u l i a r t o t h e l o c a l e , t h e m i n i n g 

environment and t h e c h a r a c t e r i s t i c s o f t h e o r e , but cannot 

be s p e c i f i c i n t h e absence of more p r e c i s e i n f o r m a t i o n on 

the ore c o n f i g u r a t i o n s , the m e t a l l u r g i c a l c h a r a c t e r i s t i c s o f 

the o r e , t h e method of m i n i n g and t h e m i l l f l o w sheet w h i c h 

would be r e q u i r e d f o r equipment and d e s i g n s p e c i f i c a t i o n s . 

Because o f t h e s e l i m i t a t i o n s , t h e e s t i m a t e s a r e s u b j e c t t o 

v a r i a n c e s o f t h e o r d e r o f 15 per cent but a r e adequate f o r 

th e purpose o f p l a n n i n g and j u s t i f y i n g e x p l o r a t i o n budgets. 

The p o t e n t i a l p r o f i t a b i l i t y under t h e assumed c o n d i t i o n s 

„ill be dependent p r i m a r i l y on the grade o f o r e and on m e t a l 

p r i c e s , p a r t i c u l a r l y t h e p r i c e o f s i l v e r . The grade o f o r e 

mined i s , t o some degree, s u b j e c t t o c o n t r o l by t h e o p e r a t o r 

who by g r e a t e r o r l e s s e r s e l e c t i v i t y can i n c r e a s e o r d e c r e a s e 

the grade o f ore mined and c o - i n c i d e n t a l l y decrease o r 

i n c r e a s e t h e tonnage of mineable o r e . U s u a l l y t h e r e i s an 

optimum m i n i n g grade which w i l l change w i t h changes i n m e t a l 

p r i c e s and o p e r a t i n g c o s t s . The o p e r a t o r has no c o n t r o l o f 

met a l p r i c e s e x c e p t t o the e x t e n t t o which he may be a b l e t o 

hedge t h r o u g h advanced s a l e s i n the f u t u r e s market. I n t h e 

l o n g term, s i l v e r p r i c e s w i l l t e n d t o r e f l e c t t h e c o s t o f 

p r o d u c t i o n and w i l l t h e r e f o r e t e n d t o e s c a l a t e w i t h c o s t s . 
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ESTIMATE OF OPERATING COSTS* 1* 

500 Ton Per Day Mine and C o n c e n t r a t o r 

M i n i n g Cost - (Cut and F i l l M i n i n g ) 

Labour $ 3 6 . 0 0 
S u p p l i e s 6 . 0 0 

T o t a l M i n i n g $ 4 2 . 0 0 

M i l l i n g Cost 

Labour $10.00 
S u p p l i e s 7 .00 

T o t a l M i l l i n g 17.00 

A d m i n i s t r a t i o n & S e r v i c e s 

E l e c t r i c a l S e r v i c e s $ 2.70 
S u r f a c e P l a n t S e r v i c e s 1.00 
G e n e r a l A d m i n i s t r a t i o n 2.80 
F r i n g e B e n e f i t s ( S e r v i c e , Labour) 2 - 5 0 
E l e c t r i c Power 7.00 
S e r v i c e S u p p l i e s 0 . 5 0 
P e r s o n n e l Expenses 7.00 
A d m i n i s t r a t i o n Expenses 2.00 
Road Maintenance 3•00 

T o t a l A d m i n i s t r a t i o n 28.50 

TOTAL OPERATING COST - ( p e r t o n M i l l e d ) $87.50 

Probable variance of estimate i s minus 10 
per cent and plus 15 per cent g i v i n g a probable 
range of operating cost from 80 to 100 d o l l a r s 
per ton. 

^ ^ I n c l u d e s e s c a l a t i o n to January 1, 1983. 
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T h r e e - q u a r t e r s of t h e w o r l d ' s primary s i l v e r i s produced 

as a by-product o f l e a d , z i n c and copper m i n i n g and f o r t h i s 

r eason s u p p l y i s r e l a t i v e l y i n e l a s t i c and u n r e s p o n s i v e t o 

p r i c e changes. Demand i s v a r i a b l e , tends t o be somewhat 

e l a s t i c i n response t o p r i c e changes but i s g r e a t l y i n f l u 

enced by s p e c u l a t o r a c t i v i t y as e x e m p l i f i e d by t h e 1 9 7 9 - 1 9 8 0 

p r i c e f l u c t u a t i o n s . 

R e l a t i v e p r i c e s and p r o d u c t i o n l e v e l s of s i l v e r and g o l d 

have tended t o remain c o n s t a n t but t o r e f l e c t major e v e n t s 

such as economic c r i s e s , m i n e r a l d i s c o v e r i e s o r advances i n 

t e c h n o l o g y . F i g u r e 1 i l l u s t r a t e s t h e s e r e l a t i o n s h i p s t h r o u g h 

out the h i s t o r i c a l p e r i o d . N o t a b l e are f i r s t , t h e apparent 

constancy o f p r i c e r a t i o s s i n c e 1 8 9 0 (except f o r t h e a b e r r a 

t i o n s c o i n c i d i n g w i t h t h e 1929 d e p r e s s i o n , and t h e U.S. 

d e m o n i t o r i z a t i o n o f s i l v e r , ) and second, t h e near c o n s t a n t 

r a t i o between g o l d and s i l v e r p r o d u c t i o n over t h e p a s t 40 

y e a r s . The former i s t h e b a s i s f o r the f r e q u e n t l y c i t e d 

'normal' r a t i o o f 35 t o 1 f o r g o l d and s i l v e r p r i c e s . 

A r e c e n t r e c o r d o f s i l v e r p r i c e s i s l i s t e d i n T a b l e I 

which shows p r i c e s i n U.S. d o l l a r s of t h e day and i n 

c o n s t a n t U.S. d o l l a r s o ver a p e r i o d of 20 y e a r s . O m i t t i n g 

the y e a r s 1979 and 1 9 8 0 which are anomalous, the p r i c e has 

i n c r e a s e d at an average annual r a t e of 5 per c e n t f o r 

e i g h t e e n y e a r s but was e s s e n t i a l l y c o n s t a n t from 1 9 7 3 t h r o u g h 

1 9 7 8 , a v e r a g i n g $ 6 . 5 6 p e r ounce i n I98O d o l l a r s . 

The c u r r e n t p r i c e o f s i l v e r (Handy & Harman, October 1 9 , 
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Figure 1. 
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TABLE I 

S i l v e r P r i c e s Indexed at 1 9 8 0 D o l l a r s (U.S.) 

Year 

Average Annual 
P r i c e per Troy o z . 

H & H, N.Y. 

I 9 6 0 0 . 9 1 4 

1 9 6 5 1 . 2 9 3 

1 9 7 0 1 . 7 7 0 

1 9 7 1 1 . 5 4 6 

1 9 7 2 1 . 6 8 4 

1 9 7 3 2 . 5 5 8 

1 9 7 4 4 . 7 0 8 

1 9 7 5 4 . 4 1 9 

^976 4 . 3 5 3 

1 9 7 7 4 . 6 2 3 

1 9 7 8 5 . 4 0 1 

1979 1 1 . 0 9 4 

1 9 8 0 2 0 . 6 3 2 

U.S. Producer 
M e t a l P r i c e 

Index, 100 = I 9 8 O P r i c e 

3 2 . 4 2 . 8 2 

3 3 . 8 3 . 8 3 

4 0 . 8 4 . 3 4 

4 1 . 6 3 . 7 2 

4 3 . 3 3 . 8 9 

4 6 . 5 5 . 5 0 

6 0 . 2 7 . 8 2 

65.O 6 . 8 0 

6 8 . 6 6 . 3 5 

7 3 . 2 6 . 3 2 

7 9 . 6 6 . 7 9 

9 0 . 8 1 2 . 2 2 

1 0 0 . 0 2 0 . 6 3 
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1 9 8 1 ) i s $ 9 * 3 6 U.S. per ounce and t h e r a t i o o f g o l d p r i c e t o 

s i l v e r p r i c e i s 47 t o 1 . The p r e v a i l i n g p r i c e l e v e l i s 

i n f l u e n c e d by s e v e r a l f a c t o r s i n c l u d i n g t h e low ebb o f 

economic a c t i v i t y and t h e a t t e n d a n t low p r i c e s of a l l major 

m e t a l s , s u b s t i t u t i o n brought about by e x c e s s i v e s i l v e r p r i c e s 

i n 1979 and 1 9 8 0 , and t h e c u r r e n t s a l e s by t h e U.S. t r e a s u r y 

i n t h e i m p l e m e n t a t i o n o f a p l a n t o d i s p o s e o f 139 m i l l i o n 

ounces a t t h e r a t e of one m i l l i o n ounces per month over t h e 

next t h r e e y e a r s . I t i s noted a l s o t h a t t h i s s i l v e r was 

d e c l a r e d s u r p l u s i n 1976 and a l t h o u g h a p p r o v a l f o r t h e 

p r o p o s a l was not g i v e n u n t i l 1 9 8 1 , t h e e x i s t e n c e o f t h e 

s u r p l u s p r o b a b l y d e p r e s s e d p r i c e s d u r i n g 1977 and 1 9 7 8 . 

For Canadian p r o d u c e r s t h e r e i s t h e added f a c t o r and 

added u n c e r t a i n t y o f f l u c t u a t i o n s i n t h e Canadian/U.S. 

exchange r a t e . 

From the e v i d e n c e c i t e d , i t i s c o n c l u d e d t h a t t h e p r i c e 

of s i l v e r a t p r e s e n t i s below a l o n g term t r e n d l i n e w hich 

w i l l r e f l e c t a g r a d u a l i n c r e a s e i n t h e r e a l v a l u e of s i l v e r 

t hrough t i m e . With improvement i n t h e g e n e r a l l e v e l o f 

economic a c t i v i t y d u r i n g t h e next f i v e y e a r s , i t i s e x p e c t e d 

t h a t the p r i c e o f s i l v e r w i l l a g a i n r i s e t o a l e v e l between 

$ 1 2 . 0 0 and $ 1 5 . 0 0 U.S. and t h a t t h e Canadian p r i c e w i l l be 

i n the range of $ 1 3 . 5 0 t o $ 1 7 - 5 0 , a l l p r i c e s b e i n g i n terms 

of January I 9 8 3 d o l l a r s . 
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EVALUATION OF MINING POTENTIAL 

The u s u a l b a s i s o f e v a l u a t i o n o f a m i n i n g v e n t u r e i s t h e 

p r e s e n t v a l u e of t h e expected net cash f l o w l e s s t h e p r e s e n t 

v a l u e of t h e c o s t o f d e v e l o p i n g and e q u i p p i n g t h e mine f o r 

p r o d u c t i o n or what i s commonly r e f e r r e d t o as t h e e x c e s s 

p r e s e n t v a l u e o f t h e u n d e r t a k i n g . 

The e s s e n t i a l elements of t h i s c a l c u l a t i o n a r e : 

(a) E s t i m a t e s o f annual g r o s s revenues. 

(b) E s t i m a t e s o f annual c o s t o f o p e r a t i o n . 

( c ) A d i s c o u n t f a c t o r , a r b i t r a r i l y s e l e c t e d which i s 
i n t e n d e d t o t a k e i n t o account t h e t i m e v a l u e o f money 
( r e a l i n t e r e s t r a t e , ) t h e p e r c e i v e d r a t e of ongoing 
i n f l a t i o n , and an a l l o w a n c e w i t h r e s p e c t t o t h e 
u n c e r t a i n t y or r i s k of the u n d e r t a k i n g . 

The c a l c u l a t i o n s which f o l l o w depart from t h e s t a n d a r d 

procedure i n t h r e e i m p o r t a n t r e s p e c t s . F i r s t , i n o r d e r t o 

a v o i d the need t o e s t i m a t e t h e i n f l a t i o n a r y t r e n d , the c a l c u l a 

t i o n s use c o n s t a n t d o l l a r s o f a p a r t i c u l a r d a t e . I m p l i c i t i n 

t h i s i s t h e assumption t h a t o p e r a t i n g cash and revenues w i l l 

e s c a l a t e at t h e same r a t e . T h i s w i l l not be p r e c i s e l y t r u e 

but f o r t h e r e l a t i v e l y s h o r t terms under c o n s i d e r a t i o n , i s 

w e l l w i t h i n t h e o v e r a l l l i m i t s o f a c c u r a c y and t h e c a l c u l a 

t i o n s are much s i m p l i f i e d . 

S e c o n d l y , the r i s k element i s removed from the g e n e r a l 

d i s c o u n t f a c t o r so t h a t t h e r e i s f i r s t computed a r i s k f r e e 

p r e s e n t v a l u e o f t h e u n d e r t a k i n g , which v a l u e i s t h e n a d j u s t e d 

downward i n accordance w i t h t h e p e r c e i v e d r i s k o f non-
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f u l f i l l m e n t . T h i s p r o c e d u r e has the advantage of f o c u s i n g 

a t t e n t i o n on t h e a c t u a l assessment of r i s k and a v o i d s t h e 

d o u b t f u l assumption t h a t r i s k v a r i e s e x p o n e n t i a l l y w i t h t i m e 

which i s i m p l i c i t i n t h e a l t e r n a t i v e p r o c e d u r e . 

F i n a l l y , i t i s r e c o g n i z e d t h a t each element e n t e r i n g i n t o 

t h i s c a l c u l a t i o n i s a v a r i a b l e f a c t o r h a v i n g a wide range o f 

p o s s i b l e v a l u e s and i n such c i r c u m s t a n c e s an a g g r e g a t i o n o f 

t h e most l i k e l y v a l u e s f o r each i n d i v i d u a l element may not 

p r o p e r l y r e f l e c t t h e s e v a r i a n c e s i n t h e f i n a l r e s u l t which 

p r e f e r a b l y s h o u l d be s t a t e d as a p r o b a b i l i t y d i s t r i b u t i o n o f 

t h e r i s k a d j u s t e d v a l u e . T h i s may be a c c o m p l i s h e d by means o f 

computer s i m u l a t i o n o r t h r o u g h d i r e c t a p p l i c a t i o n o f 

p r o b a b i l i t y c a l c u l u s . A v a r i a n t of t h e l a t t e r i s c o n s i d e r e d 
v o be t h e most a p p r o p r i a t e i n t h i s i n s t a n c e . 

The f a c t o r s e n t e r i n g i n t o the p r e s e n t v a l u e c a l c u l a t i o n a r e : 

1 . P r o d u c t i o n c a p a c i t y . - A r b i t r a r i l y t a k e n as 1 7 5 , 0 0 0 
t o n s of ore per y e a r e q u i v a l e n t t o 7 0 0 t o n s p e r 
o p e r a t i n g day of t h e mine and 500 t o n s per o p e r a t i n g 
day of the m i l l . 

2 . C a p i t a l Cost. - E s t i m a t e d at 4 0 . 5 m i l l i o n d o l l a r s ( b a s i s 
J a n u a r y 1 , 1 9 8 3 ) w i t h p r o b a b l e range from 36 m i l l i o n 
d o l l a r s t o 47 m i l l i o n d o l l a r s . 

3 . O p e r a t i n g C o s t s . - E s t i m a t e d at $ 8 7 * 5 0 per t o n of o r e 
p r o c e s s e d ( b a s i s J a n u a r y 1 , 1 9 8 3 ) w i t h p r o b a b l e range 
from $ 8 0 t o $ 1 0 0 per t o n . In absence of more p r e c i s e 
d a t a , i t i s assumed t h a t revenue from b y - p r o d u c t s w i l l 
c o v e r the c o s t o f f r e i g h t and t r e a t m e n t of c o n c e n t r a t e s . 

4 - Grade of Ore ( r e c o v e r a b l e as m e t a l ) i s e s t i m a t e d t o be 
i n the range of 8 ounces per t o n t o 16 ounces per t o n -
t h e most l i k e l y grade b e i n g 12 ounces per t o n . 

5 . P r i c e o f S i l v e r ( J a n u a r y 1 , 1983 b a s i s ) i s e s t i m a t e d t o 
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l i e w i t h i n t h e range o f $ 1 3 - 5 0 t o $ 1 7 . 5 0 per troy-
ounce, t h e most l i k e l y v a l u e b e i n g $ 1 5 - 0 0 per ounce. 

6 . O p e r a t i n g L i f e - ( 2 Ore b o d i e s ) - 5 y e a r s . 

7 . The ti m e v a l u e o f money ( t r u e i n t e r e s t r a t e ) i s t a k e n 
as 3 per cent per annum which r a t e then becomes t h e 
i n f l a t i o n - f r e e , r i s k - f r e e d i s c o u n t r a t e a p p l i c a b l e t o 
pr e s e n t v a l u e c a l c u l a t i o n s . 

8. R i s k . - Having r e g a r d f o r the u n c e r t a i n t y of f u t u r e 
e x p l o r a t i o n r e s u l t s and t h e s i g n i f i c a n t v a r i a n c e o f 
each of t h e elements which e n t e r i n t o t he c a l c u l a t i o n 
o f t h e p r e s e n t v a l u e , i t i s our c o n s i d e r e d o p i n i o n t h a t 
a r i s k f a c t o r of 50 per cent i s a p p r o p r i a t e f o r t h i s 
e v a l u a t i o n . 
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CASH FLOW APPRAISAL 

Gross Revenue per t o n of ore mined i n t h e absence o f 

m e t a l l u r g i c a l d a t a and a p p l i c a b l e s m e l t e r s c h e d u l e s f o r t r e a t 

ment of c o n c e n t r a t e i s t a k e n as a product o f t h e e x p e c t e d 

p r i c e o f s i l v e r and t h e e s t i m a t e d r e c o v e r a b l e s i l v e r i n t h e 

ore ( a l l o w a n c e s b e i n g made f o r ore d i l u t i o n , m i l l l o s s e s and 

s m e l t e r d e d u c t i o n s ) . I t i s assumed t h a t c r e d i t s f o r l e a d and 

o t h e r b y - p r o d u c t s w i l l c o v e r t h e c o s t of f r e i g h t and t r e a t m e n t 

of c o n c e n t r a t e s . C a l c u l a t i o n s based on t h e s t a t e d assumptions 

i n d i c a t e t h a t t h e r e i s a 70 per cent p r o b a b i l i t y t h a t t h e 

Gross Revenue w i l l be $ 1 5 0 per t o n or g r e a t e r , t h e most 

l i k e l y v a l u e b e i n g $ 1 8 0 p e r t o n . 

The O p e r a t i n g M a r g i n i s t h e excess of g r o s s revenues o v e r 

o p e r a t i n g c o s t s . C a l c u l a t i o n s u s i n g the assumed range and 

most l i k e l y v a l u e o f o p e r a t i n g c o s t s , t o g e t h e r w i t h t h e 

p r o b a b i l i t y d i s t r i b u t i o n o f g r o s s revenues, i n d i c a t e s t h a t 

t h e r e i s a 70 per c e n t p r o b a b i l i t y t h a t t h e O p e r a t i n g M a r g i n 

w i l l be $ 7 5 per t o n o r g r e a t e r , the most l i k e l y v a l u e o f t h e 

O p e r a t i n g M a r g i n b e i n g $ 9 0 per t o n . The most l i k e l y a n n u a l 

Cash Flow a t a p r o d u c t i o n r a t e of 1 7 5 , 0 0 0 t o n s per y e a r would 

be 1 5 « 8 m i l l i o n d o l l a r s . A r i s k - f r e e P r e s e n t V a l u e o f t h e 

e x p e c t e d Cash Flow i n terms o f c o n s t a n t d o l l a r s can be 

computed as t h e sum o f t h e ann u a l i n c r e m e n t s , d i s c o u n t e d f o r 

ti m e a t t h e r e a l ( r i s k - f r e e , i n f l a t i o n - f r e e ) i n t e r e s t r a t e . 

D i s c o u n t i n g o f t h i s p r e s e n t v a l u e by a r i s k f a c t o r which i n 

t h i s case i s judged t o be 50 per cent g i v e s t h e r i s k d i s -
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counted p r e s e n t v a l u e of t h e e x p e c t e d Cash Flow. The p o s i t i v e 

d i f f e r e n c e between th e r i s k d i s c o u n t e d P r e s e n t V a l u e and t h e 

e s t i m a t e d C a p i t a l Cost at t h e same date g i v e s the R i s k 

D i s c o u n t e d E x c e s s P r e s e n t Value o f t h e v e n t u r e w h i c h , a t t h i s 

s t a g e of development, s h o u l d be viewed not as i n d i c a t i v e of 

t h e u l t i m a t e w o r t h of the p r o j e c t but r a t h e r as a measure of 

t h e e f f e c t i v e n e s s of the e x p l o r a t i o n e f f o r t . I n t h i s i n s t a n c e 

i t has been c a l c u l a t e d t h a t t h e r e i s a 70 per cent p r o b a b i l i t y 

t h a t t h e R i s k D i s c o u n t e d P r e s e n t Value i s p o s i t i v e and has a 

most l i k e l y v a l u e of 5 m i l l i o n d o l l a r s . T h i s v a l u e has been 

gen e r a t e d almost e n t i r e l y by t h e programmes c a r r i e d out d u r i n g 

1980 and 1981. S i n c e t h i s has been a c h i e v e d w i t h t h e e x p e n d i 

t u r e of l e s s t h a n two m i l l i o n d o l l a r s , t h e r i s k / r e w a r d r a t i o 

has been f a v o u r a b l e . 

With r e g a r d t o c o n t i n u i n g e x p l o r a t i o n , i t i s apparent t h a t 

t h e p r o j e c t i s at a stage where th e R i s k D i s c o u n t e d P r e s e n t 

V a l u e may be enhanced s i g n i f i c a n t l y as a r e s u l t o f improvement 

i n one or more of the v a r i a b l e f a c t o r s such as grade o f o r e , 

q u a n t i t y o f o r e , the o u t l o o k f o r metal p r i c e s and c o s t s , o r 

s i m p l y as a r e s u l t of a lower l e v e l of u n c e r t a i n t y due t o 

more a c c u r a t e i n f o r m a t i o n . A f u r t h e r programme o f e x p l o r a t i o n 

such as o u t l i n e d h e r e i n and c o s t i n g up t o $1,250,000 i s 

w a r r a n t e d because of the r e l a t i v e l y h i g h p r o b a b i l i t y such a 

programme would i n c r e a s e t h e R i s k A d j u s t e d P r e s e n t V a l u e o f 

t h e p r o j e c t by an amount which i s s e v e r a l t i m e s t h e a n t i c i 

p a t e d o u t l a y . Thus, an i n c r e a s e o f 10 p e r c e n t i n t h e 
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a n t i c i p a t e d mine run grade o f o r e , a l l o t h e r t h i n g s b e i n g 

e q u a l , would i n c r e a s e t h e c a l c u l a t e d P r e s e n t Value by about 

t e n m i l l i o n d o l l a r s . A l t e r n a t i v e l y , i f t h e l e v e l o f 

u n c e r t a i n t y c o u l d be reduced t o t h e e x t e n t t h a t a d i s c o u n t 

f a c t o r of 40 per cent would be a p p r o p r i a t e then the P r e s e n t 

V a l u e would be s i m i l a r l y enhanced. F a v o u r a b l e r e s u l t s from 

e x p l o r a t i o n o f the new s u r f a c e showing and ad j a c e n t a r e a s 

would enhance t h e p r o s p e c t s f o r a l o n g e r l i f e p r o j e c t but 

would r e q u i r e much more work t o produce measurable r e s u l t s i n 

terms of R i s k A d j u s t e d P r e s e n t V a l u e . I t i s most u n l i k e l y 

t h a t the 1 9 8 3 programme would be s u f f i c i e n t l y p o s i t i v e t o 

warrant a d e c i s i o n t o p r o d u c t i o n , but i t i s p o s s i b l e t h a t 

r e s u l t s c o u l d be s u f f i c i e n t l y e n c o u r a g i n g t o warrant t h e 

s t a r t i n g of work on t h e haulage t u n n e l f o r use i n i t i a l l y as 

an e x p l o r a t i o n base. 

I t must be r e c o g n i z e d of c o u r s e t h a t s t r o n g l y n e g a t i v e 

r e s u l t s from next y e a r ' s programme f o r the development and 

a p p r a i s a l of the known o c c u r r e n c e s would have an e x t r e m e l y 

n e g a t i v e e f f e c t on t h e o u t l o o k f o r s u c c e s s i n t h e e x p l o r a t i o n 

of r e l a t i v e l y i n a c c e s s i b l e e x t e n s i o n s o f the m i n e r a l i z e d zones. 
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EXHIBIT I  

Assay Record  

From 

Sampling o f S u r f a c e Trench  

Presumed 'D' S t r u c t u r e  

October. 1981 



EXHIBIT NO. 1 

- Re 8110-0752 
Client: Mr. Clive W. Ball 
Samples received Oct. 7 - client wanted fast assay results on 

AuAg. 
AuAg results were assayed and phoned to client. 
Pb and Zn values were reported later. 

Oct. 15 or 16 - client phoned in and suggested some inconsistencies 
in the AuAg values and insisted recut assay on a l l samples. 
Meantime, checking original data an error was discovered in 
the calculation on Sample 215; the correct value of the 
dore value should be 5.040 mg, instead of 50.40 mg. 
In any case, rechecking of original pulps and re-cut assays 
were performed. Results as follows: 

Au(oz/St) Ag(oz/St) Pb7o Zn% 
(1) Original 212 0.004 89.87 21.26 5.98 

reported 213 0.002 1.32 0.24 0.51 
dated 214 .0.002 67.40 8.13 16.44 
Oct. 15 215 0.002 97.10 0.63 1.02 

f 1st 212 0.004 115.12 
internal 213 0.002 1.41 
check 214 0.002 72.35 
from 215 0.002 7.83 
original 
pulp 

.3) 2nd 212 0.020 88.85 
internal 213 0.004 1.55 
check 214 0.002 67.49 
from 215 0.002 6.64 
original 
pulp 

te-cut sample as required by client 
!4) Final 212 0.020 115.09 15.13 8.35 

report 213 0.004 1.51 0.23 0.52 
214 0.002 72.50 8.66 14.84 
215 0.014 7.87 1.17 1.72 



u e n e r a i i est ing Laoora tones 
A Division of SGS Supervision Services Inc. 

TO: 
MR. CLIVS BALL 
3191 West 36th Ave., 
Vancouver, B.C. 

1001 E A S T PENDER S T . V A N C O U V E R . B .C . C A N A D A . V6A 1W2 

P H O N E (004) 254-1647 T E L E X 04-507514 C A B L E S U P E R V I S E 

CERTIFICATE OF ASSAY 

No.: 8IIO-O752/B DATE: g o t , 21/81 

the following an the results of assays on: ore (Second cut from rejects) 

M A R K E D 

G O L D 

OZ, i/st 
SILVER 

oz/st 
Lead Zinc 

Zn ftO 

Copper 

212 

213 

21U 

215 

0.020 

o.oou 

0.002 

0.01U 

115.09 

L S I 

72,50 

7.87 

15.13 

0.23 

8.66 

1.17 

8.35 

0.52 

1.72 

0.33 

0.01 

0.27 

0.03 

ECTS RETAINED O N E M O N T H P U L P S RETAINED T H R E E M O N T H S . O N R E Q U E S T P U L P S 
* R E J E C T S WILL B E S T O R E F O R A MAXIMUM O F O N E YEAR. 

ITS ARE T H E CONFIDENTIAL P R O P E R T Y O F CLIENTS PUBLICATION O F S T A T E - M E N T S 
~ I S E X T R A C T S F R O M O R REGARDING O U R R E P O R T S IN N O T PERMITTED WITHOUT 

""ROYAL ANY LIABLITY A T T A C H E D T H E R E T O IS LIMITED T O T H E F E E C H A R G E D . 

/ 
P. Boechlen, Chemist 

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers 
MEMBER: American Society For Testing Materials • The American Oil Chemists Society * Canadian Testing Association 

REFEREE AND OR OFFICIAL CHEMISTS FOR: National Institute of Oilseed Products e The Anwrican Oil Chemists' Society 
OFFICIAL WEIGHMASTERS FOR: Vancouver Board Of Trade 



A Division of SOS Supervision Ssrvtcss tnc 

Ta 
MU CUTS V. BALL 
3t91 Vest 34*a It**. 
TsnosuTsr. B.C. 

1001 E A S T PENDER ST . . VANCOUVER. B.C. . C A N A D A , V 8 A 1W2 

P H O N E (904) 2S4-.1S47 TELEX 04-507514 C A B L E : 

CERTIFICATE OF ASSAY 

No.: S110-67$* DATE Oot. % 

web* csrtsV Mst the foavwtng an the results of assay* on: 

=CTS R E T A M E D O N E M O N T H P U L P S RETAINED T H R E E M O N T H S . O N R E Q U E S T P U L P S 
R E J E C T S W I X B E S T O R E F O R A MAX M U M O F O N E YEAR. 

T S ARE T H E CONFIDENTIAL P R O P E R T Y O F C U E N T S PUBLICATION O F S T A T E M E N T S . 
? S~ E X T R A C T S F R O M O R REGARDING OUR R E P O R T S IN N O T PERMITTED WITHOUT 

At . ANY LIABILITY A T T A C H E D T H E R E T O IS U M f T E O T O T H E F E E C H A R G E D . 

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weigher* 
MEMSCft. American Society For Testing Materiata e The American O f Chemists Society e Canadian Testtog Aaeoctetfew 

REFEREE AMD O R OFFiC lAL CHEMISTS FOR: National institute of OHeeed Products e The American O * Chemists' Society 
OFFICIAL WEIQHUASTERS FOR: Vancouver Board Of Trade 



a* 

TO: 
MR. CLIVE W. BALL 
3191 Vest 36th Ave., 
Vancouver, B.C. 

A Division of SGS Supervision Services Inc. 
10X11 E A S T R E N D E R S T . , V A N C O U V E R . S C . . C A N A D A . V 6 A 1W2 

P H O N E (604) 254-1647 T E L E X 04-507514 C A B L E S U P E R V I S E 

CERTIFICATE OF ASSAY 

No.: 8110-0752 DATE. Oct. 15/81 

toy certify that the following are the results of assays on: Ore 

M A R K E D 

G O L D 

O2/81 

SILVER 

oz/st 
Lead 

Pb QQ 

Zinc 

2n QQ 

212 

213 

21U 

215 

o.oou 

0.002 

0.002 

0.002 

89.87 

1.32 

67. ko 

97.10 

21.26 

0.21* 

8.13 

O.63 

5.98 

0.51 

16.14+ 

1.02 

rrs R E T A I N E D O N E M O N T H P U L P S R E T A I N E D T H R E E M O N T H S , O N R E Q U E S T P U L P S 

I E J E C T S Wax B E S T O R E F O R A M A X I M U M O F O N E Y E A R . 
S A R E T H E CONFIDENTIAL P R O P E R T Y O F C L I E N T S P U B L I C A T I O N O F S T A T E - M E N T S . 
<i ~ E X T R A C T S F R O M O R R E G A R D I N G O U R R E P O R T S IN N O T P E R M I T T E D WITHOUT 

O V A L . A N Y LIABNJTY A T T A C H E D T H E R E T O IS U M I T E O T O T H E F E E C H A R G E D . L. Wong / 
PROVINCIAL A S S A Y E R 

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers 
MEMBER: American Society For Testing Materials a The American Oil Chemists Society e Canadian Testing Association 

REFEREE AND OR OFFICIAL CHEMISTS FOR: National Institute of Oi lseed Products e The American 04 Chemists' Society 
OFFICIAL WEK3HMASTERS FOR: Vancouver Board Of Trade 














