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INTRODUCTION 

During the f i e l d season of 1983, P a c i f i c C a s s i a r L i m i t e d r e h a b i l i t a t e d 
some 2,150 f e e t of d r i f t s on the P r o s p e r i t y v e i n system and completed 
92 short p e r c u s s i o n d r i l l holes to t e s t d r i f t w a l l m i n e r a l i z a t i o n . 
The work was completed during the p e r i o d J u l y 1 to October 25. 

A sub-contracted mining crew of f i v e supervised by K a r l Bauer, s h i f t b o s s , 
commenced a two stage r e h a b i l i t a t i o n and access program to the 101 
and 305 l e v e l s of the P r o s p e r i t y v e i n . The p o r t a l and access c r o s s c u t 
to the 101 l e v e l were r e h a b i l i t a t e d and mucking commenced northward 
on the 101 l e v e l t o the o l d working face some 1,200 f e e t d i s t a n t . 
C o n c u r r e n t l y , work commenced on c l e a n i n g the 305 S d r i f t i n order 
to s horten the tramming di s t a n c e f o r muck from the 305 N d r i f t . 
Approximately 1 month i n t o the program, i t was determined that 
poor ground c o n d i t i o n s near a probable f a u l t i n t e r s e c t i o n , about 
150 f e e t i n from the 305 p o r t a l would be too c o s t l y and time consuming 
to bypass. Therefore, work commenced d i r e c t l y on the 305 N d r i f t i n 
s p i t e of a 3,600 foot round t r i p tram d i s t a n c e . 

At about t h i s time, complete access to the 101 l e v e l was obtained 
and a program of mapping and d r i l l i n g of 54 short p e r c u s s i o n holes 
commenced toward the end of August. Access to 550 f e e t of 305 N 
d r i f t , t o the f a c e , was gained on September 20. P e r c u s s i o n d r i l l i n g 
of t h a t l e v e l s t a r t e d about September 25 upon completing a l l holes 
on the 101 l e v e l . A f t e r r e h a b i l i t a t i n g the 305 N d r i f t , a s t a r t 
was made on the P r o s p e r i t y West v e i n , which advanced 400 f e e t from 

PROGRAM 

October 1 to October 15. 

A f t e r d r i l l i n g 34 percussion holes i n the 305 N d r i f t , a s t a r t was 
made to d r i l l 10 holes on the P r o s p e r i t y West v e i n . U n f o r t u n a t e l y 
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only 3 holes were completed p r i o r t o an equipment f a i l u r e . The 
crew was demobilized on October 25 a f t e r w i n t e r i z i n g the camp. 

DRILL PROGRAM 

Using a sm a l l j a c k l e g d r i l l w i t h a shortened l e g , and 4 fo o t e x t e n s i o n 
s t e e l s , holes a maximum 30 f e e t i n l e n g t h were d r i l l e d each way i n 
d r i f t w a l l s on approximate 50 fo o t c e n t r e s . Although a l l holes were 
intended t o be at r i g h t angles t o the v e i n s t r i k e , c e r t a i n narrow 
se c t i o n s of the d r i f t s n e c e s s i t a t e d r o t a t i n g the d r i l l i n a h o r i z o n t a l 
plane t o accommodate the equipment. D r i l l h o l e i n c l i n a t i o n v a r i e d 
between +10° and +20° f o r the same reason. 

The holes were c o l l a r e d w i t h a 2| i n c h diameter b i t f o r 3 to 6 i n c h 
depths at which p o i n t a 2 i i n c h o u t s i d e diameter PVC pipe of 6 i n c h 
length was i n s e r t e d to a c t as a c a s i n g , s e a l and spout, to ensure 
against sample l o s s at the c o l l a r . A f i b e r g l a s s trough underneath 
t h i s c a s i n g emptied i n t o a 5 g a l l o n p l a s t i c p a i l f o r sample c o l l e c t i o n . 
The holes were then d r i l l e d w i t h standard 1 5/8 inch diameter b i t s 
w i t h i n the c a s i n g . Sample c o l l e c t i o n was on four f o o t runs, and the 
e n t i r e sample was submitted f o r assay to Min-En L a b o r a t o r i e s f o r 
atomic a b s o r p t i o n a n a l y s i s f o r s i l v e r . Only those i n t e r s e c t i o n s w i t h 
appreciable s i l v e r were analysed f o r lead and z i n c . A record of 
i n d i v i d u a l sample weight was kept. 

Approximately h a l f of the holes d r i l l e d on the 305 N d r i f t were l i m i t e d 
to 26 f e e t i n le n g t h f o r expediency. Those holes which are l e s s than 
26 or 30 f e e t were terminated due to sample l o s s probably r e s u l t i n g 
from i n t e r s e c t i n g f a u l t o r f r a c t u r e systems. The crew kept a r e c o r d 
of the i n t e r v a l where water l o s s occurred. 
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GEOLOGY PROGRAM 

Concurrent w i t h the mining crew's work, a l i m i t e d program of g e o l o g i c a l 
mapping and sampling was undertaken by the author i n the newly exposed 
d r i f t s . In a d d i t i o n , some surface p r o s p e c t i n g was c a r r i e d out and 
examination and mapping of one o l d tunnel and r a i s e was completed. 

Using o l d mine plans as a base, the 101, 305 N and P r o s p e r i t y West 
se c t i o n s exposed, were mapped on a s c a l e of 1 inc h t o 20 f e e t . Due 
to the nature of the v e i n c h a r a c t e r i s t i c s , such as heavy manganese 
a l t e r a t i o n and ex t e n s i v e i n t e r n a l shear and gouge zones, i t was seldom 
p o s s i b l e to determine the host rock p e t r o l o g y . Therefore, more 
a t t e n t i o n was p a i d to f r a c t u r e and shear p a t t e r n s and o u t l i n i n g 
the v e i n - w a l l r o c k c o n t a c t . 

A d d i t i o n a l l y , access was gained to the fE' or Shaft Tunnel at 4,511 
fe e t e l e v a t i o n by r e p l a c i n g o l d l a d d e r s , and mapping of the two short 
d r i f t s and 190 f e e t of access r a i s e was completed. These workings 
were a l s o sampled on 20 fo o t centres over the complete w i d t h of the 
d r i f t and r a i s e . 

Surface p r o s p e c t i n g concentrated on examining new exposures along 
the margin of a r e t r e a t i n g c e n t r a l g l a c i e r . I t i s estimated that 
t h i s now small g l a c i e r i s receeding approximately 10 v e r t i c a l f e e t 
per year i n pl a c e s and the r e t r e a t during 1983 uncovered two new 
v e i n exposures, one each on the D and Angelo v e i n s . 

UNDERGROUND GEOLOGY 

P r o s p e r i t y V e i n 

Examination of the e n t i r e lengths of the 101 N and 305 N has 
demonstrated the p e r s i s t e n c e of t h i s v e i n underground, beyond the 
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surface t r a c e . A major north-south f a u l t terminates the s u r f a c e 
trace of the P r o s p e r i t y v e i n at about 5,750 f e e t e l e v a t i o n , a t the 
main 102 v e n t i l a t i o n r a i s e . The v e i n , on s u r f a c e , has not been 
located n o r t h of t h i s i n t e r s e c t i o n p o i n t , but continues underground 
f o r at l e a s t another 600 f e e t to the d r i f t f ace. As no evidence 
of t h i s f a u l t was seen underground, i t i s u n l i k e l y to be w e s t e r l y 
dipping. 

The v e i n c h a r a c t e r i s t i c s on both l e v e l s (300 v e r t i c a l f e e t apart) 
i s s i m i l a r . The zones are areas of sheared, b r e c c i a t e d v o l c a n i c 
rock, w i t h or w i t h out abundant manganese s t a i n i n g and a l t e r a t i o n . 
On the 101 l e v e l , the manganiferous o v e r p r i n t begins to d i m i n i s h 
at approximately 14,600 N on the mine g r i d , and remains sporadic 
and patchy f o r an a d d i t i o n a l 150 f e e t . Beyond t h i s p o i n t , the zone 
i s predominantly non-manganiferous and c h l o r i t i c a l t e r a t i o n 
c h a r a c t e r i z e s the v e i n zone. At mine g r i d 14,950 N, d r i f t i n g 
l e f t the main v e i n to pursue an e a s t e r l y , s u b - p a r a l l e l shear zone 
wi t h s i m i l a r c h a r a c t e r i s t i c s . 

On the 305 N d r i f t , manganese s t a i n i n g diminishes w i t h i n 150 f e e t 
of the 301 X-cut and apart from minor, short re-occurrances, i t i s 
not predominant again u n t i l the l a s t 50 f e e t i n the d r i f t where i t 
continues to the f a c e . With the l a c k of manganese o v e r p r i n t , areas 
of high s i l i c i f i c a t i o n become apparent i n t h i s d r i f t , p a r t i c u l a r l y 
i n the hangingwall and f o o t w a l l rocks. Only a few minor areas 
of s i l i c i f i c a t i o n were noted i n the 101 N d r i f t . 

Of apparently major i n t e r e s t to the previous mine operators was a 
gouge zone v a r y i n g between 6 inches and 3 f e e t i n t h i c k n e s s which 
was f o l l o w e d i n d r i f t i n g . This zone may f o l l o w , or be c l o s e to 
e i t h e r the f o o t w a l l or hangingwall boundary and o f t e n branches to 
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form two or more gouge zones. U n f o r t u n a t e l y , because of back 
t i m b e r i n g i n good grade areas, no c o n c l u s i o n can be drawn between 
the r e l a t i o n s h i p of m i n e r a l i z a t i o n and gouge. 

Vein t h i c k n e s s v a r i e s c o n s i d e r a b l y over the l e n g t h of the 101 N 
d r i f t , from an estimated 25 plus f e e t down t o 4 f e e t . From the 101 
X-cut n o r t h f o r at l e a s t 650 f e e t , mapping shows t h a t n e i t h e r 
or o n l y one of the v e i n w a l l s i s exposed w i t h i n the d r i f t . In 
a d d i t i o n , complex branching shears leave the main v e i n i n both 
d i r e c t i o n s forming s u b s i d i a r y s t r u c t u r e s of unknown e x t e n t . One 
such s t r u c t u r e leaves the f o o t w a l l of the v e i n at 14,150 N and was 
i n t e r s e c t e d i n the l a s t 4 f e e t of s e v e r a l d r i l l h o l e s over a distance 
of 250 f e e t n o r t h of the d r i f t i n t e r s e c t i o n . Another s t r u c t u r e 
occurs a t 14,670 N, again i n the f o o t w a l l and i s probably the same 
shear f o l l o w e d i n the east d r i f t face at 15,100 N. 

The v e i n i n the 305 N d r i f t appears to vary between 4 and 10 f e e t , 
being 5 t o 6 f e e t t h i c k over most of the d r i f t l e n g t h . At the f a c e , 
the v e i n branches i n t o an east and west component. The west p o r t i o n 
was abandoned to f o l l o w the east v e i n f o r a few e x t r a rounds where 
i t widens c o n s i d e r a b l y at the face to about 7 f e e t . This area on 
the 305 N i s approximately 325 f e e t south of the main v e i n face 
on the 101 l e v e l . - The r e l a t i v e p o s i t i o n of the v e i n i n the two d r i f t s 
shows a steepening of the s t r u c t u r e toward the n o r t h . 

The areas of s i l i c i f i c a t i o n noted i n the 305 N have produced some good 
s i l v e r i n t e r c e p t s i n d r i l l h o l e s . In 3 h o l e s , i n d i v i d u a l 4 foot 
i n t e r c e p t s range from l e s s than 1 oz to n e a r l y 40 oz/ton s i l v e r . 
A l l t h r e e holes ended i n good grade s i l v e r g i v i n g an i n t e r c e p t e d 
w i d t h , i n c l u d i n g the d r i f t , of about 60 f e e t . However, because 
of the s h o r t s t r i k e length of t h i s s e c t i o n i t i s speculated that 
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movement subsequent to s i l i c i f i c a t i o n may have produced a s h a t t e r 
zone i n t h i s area which was r e c e p t i v e to f u r t h e r m i n e r a l i z a t i o n . 
This zone would provide a good t a r g e t f o r e x p l o r a t i o n below the 305 
l e v e l . 

P r o s p e r i t y West 

This v e i n apparently c o i n c i d e s w i t h s e v e r a l surface e x p l o r a t i o n 
trenches which were not seen. D r i f t i n g on t h i s v e i n was an 
e x p l o r a t i o n assessment which r e s u l t e d i n s e v e r a l small pockets of 
stoping ore being removed. 

G e o l o g i c a l l y , the v e i n appears to be an immature v e r s i o n of the 
other veins i n t h a t shearing has not been thorough enough to 
o b l i t e r a t e a l l of the o r i g i n a l c h a r a c t e r i s t i c s . Abundant v e i n 
quartz and c a l c i t e occur i n the c e n t r a l p o r t i o n s of the d r i f t near 
and w i t h i n the gouge zones and crushed v e i n l e t s are abundant i n 
w a l l rocks. A l s o , s i l i c i f i c a t i o n p a r t i c u l a r l y on the hangingwall 
side of the gouge zone i s common. 

In the s e c t i o n that was exposed, v e i n w i d t h v a r i e s from 6 f e e t to an 
unknown distance beyond d r i f t w a l l s . Only 3 percussion holes were 
completed and t h e r e f o r e data f o r t h i s d r i f t i n incomplete. Old 
d r i f t plans show s e v e r a l 6 f o o t t e s t holes i n the hangingwall which 
returned good v a l u e s . This s e c t i o n i s f u r t h e r north than the 1983 
r e h a b i l i t a t i o n progressed. 

Shaft Tunnel 

Mapping and sampling have confirmed both previous assay r e s u l t s and 
the p r o p o s i t i o n t h a t the D v e i n i s not exposed i n the I tunnel. 
Mapping of the tunnel and access r a i s e d i d not d i s c l o s e the v e i n 
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w a l l s and t h e r e f o r e v e i n width p(i unknown. Both the d r i f t and r a i s e 
date back to p r i v a t e higrade operations and seldom exceed 5 f e e t i n 
width. V e i n c h a r a c t e r i s t i c s are s i m i l a r to the D v e i n i n other 
exposures. A l l of the Shaft tunnel and r a i s e have a manganese 
o v e r p r i n t . 

The Shaft t u n n e l i s l o c a t e d very near the i n t e r s e c t i o n of the main 
north-south f a u l t mentioned p r e v i o u s l y i n r e l a t i o n to the P r o s p e r i t y 
v e i n , and the B i g R i g f a u l t which s t r i k e s east-west and d i p s n o r t h . 
At a p o i n t about 175 f e e t down the Shaft tunnel r a i s e , the D v e i n i s 
o f f s e t by a s e r i e s of c r o s s - c u t t i n g shears and gouge zones at no 
predominant d i p , but w i t h a general north-west s t r i k e . This occurs 
about 20 f e e t above the H tunnel and would account f o r the D v e i n 
not being exposed i n the I tunnel at 4,222 f e e t . The good grade of 
s i l v e r m i n e r a l i z a t i o n exposed i n the r a i s e terminates at the o f f s e t 
f a u l t i n g a t about 4,375 f e e t e l e v a t i o n . The 170 f e e t above the 
f a u l t averages 60.11 oz/ton s i l v e r over a 4.4 foot average w i d t h . 
A 165 f o o t l e n g t h of the Shaft tunnel averages 34.7 oz/ton s i l v e r 
over a 4.4 f o o t w i d t h . 

I t i s u n l i k e l y t h a t p e r c u s s i o n d r i l l equipment could be set up i n 
t h i s t u n n e l and r a i s e to e s t a b l i s h v e i n widths. T e s t i n g of t h i s 
area and the i n t e r v e n i n g distance to the D tunnel p o r t a l (some 600 
f e e t ) can e a s i l y be accomplished by surface diamond d r i l l i n g . 

VEIN STRUCTURE 

In many i n s t a n c e s on the P r o s p e r i t y v e i n , the gouge zone separates 
a p l a n a r , s t e e p l y d i p p i n g hangingwall shear from a l e s s s t e e p l y 
d i p p i n g f o o t w a l l shear. However, the v e i n w a l l s do not converge 
as the d i p s might i n d i c a t e , which leads to the c o n c l u s i o n t h a t the 
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v e i n i s a normal f a u l t - s h e a r w i t h f o o t w a l l s i d e down. Such movement 
would provide the drag necessary to cause f l a t t e n i n g of the f o o t w a l l 
s i d e . 

In the Shaft t u n n e l , the hangingwall shear remains reasonably constant 
but the f o o t w a l l shearing approaches a normal a t t i t u d e to t h i s plane. 
This probably i n d i c a t e s a s i n i s t r a l component to movement on the 
B i g R i g f a u l t which must be post-mineral. 

S l i c k e n s i d e a t t i t u d e s on both f o o t w a l l and hangingwall shear planes 
on a l l v e i n s vary from v e r t i c a l to h o r i z o n t a l . At t h i s time no 
attempt has been made to c a l c u l a t e the net r e s u l t a n t movement. I t 
i s f e l t t h a t t h i s e x e r c i s e i n co n j u n c t i o n w i t h a more d e f i n i t i v e 
rock type a n a l y s i s may provide good evidence f o r the p r o j e c t i o n 
of d i l a t a n t zones. 

SURFACE EXPLORATION 

Continued i c e r e t r e a t has exposed an a d d i t i o n a l 150 f e e t of s t r i k e 
l e n g t h on the D extension outcrop. While most of t h i s d i s t a n c e i s 
obscured by moraine, one v e i n outcrop at the i c e edge assayed 
11.45 oz/ton s i l v e r over 8 f e e t . This outcrop confirms the good 
m i n e r a l i z a t i o n p r e v i o u s l y discovered. 

On the Angelo v e i n , a new outcrop has emerged halfway between the 
M e l v i n dump and the trenches excavated i n 1982. The outcrop i s 
surrounded by i c e and n e i t h e r v e i n w a l l i s exposed. Over the 17 
f e e t exposed, an assay of 7.95 oz/ton s i l v e r was obtained. The 
v e i n w i d t h trenched i n 1982 was about 27 f e e t . S e v e r a l small 
hangingwall offshoot veins were a l s o discovered near these trenches 
on ground covered by i c e i n 1982. One grab sample of m i n e r a l i z a t i o n 
from an 8 i n c h v e i n some 50 feet west of the trenches and at the i c e 
edge, assayed 120 oz/ton s i l v e r . Continued i c e a b l a t i o n i n t h i s area 
w i l l p r o v i d e f u r t h e r good exposures. 



- 9 -

A l s o of e x c e l l e n t p o t e n t i a l i s a cross c u t t i n g v e i n s t r i k i n g south-west 
from the end of the P r o s p e r i t y v e i n . I t has been exposed i n a number 
of trenches from 1930 over a s t r i k e l e n g t h of about 1,300 f e e t where 
i t disappears under a small i c e sheet. The v e i n (as yet unnamed) dips 
northwest at 55° to 20° and at the i c e sheet becomes n e a r l y h o r i z o n t a l . 
Good widths are apparent ranging up to 15 f e e t w i t h good grab sample 
assays up t o 80 oz/ton s i l v e r . No new work has yet been c a r r i e d out 
on t h i s s t r u c t u r e . I t i s p o s s i b l e that d r i f t i n g n o r t h on the 101 
l e v e l was an attempt to l o c a t e the i n t e r s e c t i o n p o i n t of the P r o s p e r i t y 
and t h i s northwest dipping v e i n . However, the c u r r e n t 101 face would 
be too f a r south of t h i s p o i n t i f the new v e i n has a d i p i n t h i s 
area of 25° or l e s s . 

CONCLUSION 

Work duri n g 1983 confirmed the c o n t i n u i t y of the P r o s p e r i t y v e i n , and 
the continued existence of good v e i n widths. Except f o r some short 
s e c t i o n s of good grade on the 305, these widths do not a l l c a r r y s i l v e r 
values on the 101 as stope data shows both above and below t h i s 
l e v e l . 

The D v e i n continues to show both m i n e r a l i z a t i o n s t r e n g t h and 
c o n t i n u i t y , w i t h a d d i t i o n a l probable tonnage a t t r i b u t a b l e to newly 
examined exposures at e i t h e r end. The Angelo v e i n and the southwest 
s t r i k i n g c r o s s c u t t i n g v e i n are new t a r g e t s w i t h e x c e l l e n t p o t e n t i a l . 

F u r t h e r g e o l o g i c a l evidence gathered adds credence to the theory that 
the veins are the r e s u l t of c o l l a p s e of a coarse v o l c a n i c p i l e , 
p o s s i b l y a c a l d e r a f e a t u r e . Confirmation of t h i s p o s s i b l i t y would 
open a tremendous e x p l o r a t i o n p o t e n t i a l by analogy to mining d i s t r i c t s 
i n the western United S t a t e s . 
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Diamond d r i l l e v a l u a t i o n of the known, a c c e s s i b l e s t r i k e l e n g t h of 
a l l v e i n s i s the next l o g i c a l step i n tonnage a p p r a i s a l . This step 
n e c e s s i t a t e s both l o g i s t i c a l and f i n a n c i a l c o n s i d e r a t i o n s which are 
beyond the scope of t h i s r e p o r t . I t i s however recommended that no 
small attempt be made due to the l e n g t h , depth and number of t a r g e t s 
to be assessed. 
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TONNAGE SUMMARY 

Probable 

D v e i n 
P r o s p e r i t y v e i n 
B l i n d v e i n 

T o t a l 
or 

P o s s i b l e 

D v e i n 

P r o s p e r i t y v e i n 

T o t a l 

571,445 tons at 17.3 oz/ton 
263,250 tons at 26.4 oz/ton 
18,660 tons at 21.6 oz/ton 

853,355 tons at 20.2 oz/ton s i l v e r 
938,690 tons at 18.3 oz/ton d i l u t e d (/0lU J ;.: ̂  <} 

484,260 tons at 15 oz/ton 
100,000 tons at 25 oz/ton 

584,260 tons at 16.7 oz/ton s i l v e r 

Probable and P o s s i b l e t o t a l - 1,437,615 tons at 18.7 oz/ton s i l v e r 
n o n - d i l u t e d . 



INTRODUCTION 

Ore reserve estimations vary i n accuracy w i t h the weight of geologic 
info r m a t i o n a v a i l a b l e to d e f i n e confidence l i m i t s . The most 
accepted standard of confidence l i m i t s , p a r t i c u l a r l y f o r newly 
discovered d e p o s i t s describes and subdivides reserves i n t o proven, 
probable and p o s s i b l e ore. The parameters d i v i d i n g reserves i n t o 
the three c a t e g o r i e s are not a b s o l u t e , but r a t h e r they are v a r i a b l e 
w i t h i n l i m i t s , from g e o l o g i s t to g e o l o g i s t and company to company. 

To be considered d e f i n i t i v e they must be c a l c u l a t e d i n r e l a t i o n to 
a mining p l a n w i t h s p e c i f i e d mining l i m i t . I n d i v i d u a l s p e c i f i c 
g r a v i t i e s of i n - p l a c e blocks must be known, and mining d i l u t i o n , 
c u t - o f f grade and m e t a l l u r g i c a l r e c o v e r i e s a l s o taken i n t o account. 
Metal p r i c e v a r i a t i o n s can change a number of these parameters i n 
a short p e r i o d of time. 

In t h i s examination, proven reserves w i l l not be d i s c u s s e d . These 
reserves are contained w i t h i n the l i m i t s of 3 sided development of 
l e n g t h , depth and thickness i n a p a r t i c u l a r b l o c k whose determined 
boundaries have been p h y s i c a l l y i n s p e c t e d . This stage g e n e r a l l y 
f o l l o w s from i n - p l a c e examination of d r i l l - i n d i c a t e d m i n e r a l i z a t i o n . 

Probable reserves are those t h a t have s e v e r a l c h a r a c t e r i s t i c s necessary 
f o r proven reserves but whose proposed margins have not been d r i l l 
d e l i m i t e d and examined. The confidence l i m i t i s based upon a reasonable 
knowledge of the deposit and the i n s p e c t i o n and assay of at l e a s t a 
part of two and p r e f e r a b l y three dimensions. I t should be considered 
that the f u r t h e r p r o j e c t i o n beyond the inspected l i m i t s i s therefore 
s u b j e c t i v e and becomes a s t a r t i n g p o i n t f o r d e f i n i t i o n t h a t may 
increase or decrease tonnage and/or grade. 
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P o s s i b l e (or i n f e r r e d ) reserves are those p r o j e c t i o n s that can be 
made knowing the geo l o g i c parameters of the d e p o s i t . The number 
i s c o n s t a n t l y under r e v i s i o n as data and i n f o r m a t i o n are obtained. 
P o s s i b l e reserves become e i t h e r disproven or f a l l i n t o probable and 
proven w i t h examination. They g e n e r a l l y c o n s t i t u t e the f i r s t stage 
i n any e x p l o r a t i o n program and the p r o j e c t i o n of the geologic host 
to m i n e r a l i z a t i o n . As a geologic ' r u l e of thumb' based upon experience, 
the depth extent of m i n e r a l i z a t i o n i s estimated t o be at l e a s t one 
h a l f of i t s h o r i z o n t a l extent. 

PROSPERITY, PORTER-IDAHO VEINS 

The genetic model which i s e v o l v i n g f o r the property i s th a t of 
domal c o l l a p s e of a coarse, intermediate v o l c a n i c p i l e accumulated 
i n p a r t i a l submarine c o n d i t i o n s . This model has i m p l i c a t i o n s f o r 
both e x p l o r a t i o n and tonnage p o t e n t i a l i n th a t the major precious 
metals deposits of the western United States and Mexico are of such 
o r i g i n . The set of s u b - p a r a l l e l m i n e r a l i z e d shears at Porter-Idaho 
are probably f i s s u r e v e i n s subjected to post-mineral shearing, 
f a u l t i n g and f u r t h e r m i n e r a l i z i n g events. As such, they are u s u a l l y 
p e r s i s t e n t both h o r i z o n t a l l y and v e r t i c a l l y and f u r t h e r ' b l i n d ' , 
non-outcropping veins can be expected. Furthermore, the number of 
outcropping ore-shoots should be very small i n comparison to the t o t a l 
number of shoots on any given v e i n . 

This scenario i s evident at Porter-Idaho on a l l v e i n s discovered 
to date. There i s but one i n t e r e s t i n g outcrop on the P r o s p e r i t y v e i n 
over a le n g t h of about 150 f e e t , four such outcrops on the D v e i n 
(only one of which i s greater than 100 f e e t ) , none on the B l i n d v e i n 
and one each on the Wake and Angelo v e i n s . However, previous mining 
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has shown shoots to p e r s i s t over at l e a s t 800 f e e t h o r i z o n t a l l y 
and 700 f e e t v e r t i c a l l y f o r the P r o s p e r i t y v e i n . At l e a s t 600 
f e e t h o r i z o n t a l l y and 400 f e e t v e r t i c a l l y f o r the D v e i n and 200 f e e t 
h o r i z o n t a l l y and 300 f e e t v e r t i c a l l y f o r the B l i n d v e i n . The c o n c l u s i o n 
drawn from t h i s i s that shoot dimension i s f a r i n excess of p r e l i m i n a r y 
e x p e c t a t i o n . 

PROBABLE RESERVES 

D Vein 

Assay data from 1980 on the D l e v e l (4,692 f t ) shows a shoot w i t h 
a 600 f o o t length and 20 f o o t average width assaying 16.3 oz/ton 
s i l v e r . At 11.5 cubic f e e t per ton i n - p l a c e , t h i s area of 12,000 f t 2 

represents 1,043 tons per f o o t i n e i t h e r d i r e c t i o n above and below 
the l e v e l . Raise and stope data extend i n t h i s block to at l e a s t 
330 v e r t i c a l f e e t (390 v e i n f e e t ) above the l e v e l . S i x t y f e e t 
above t h i s r a i s e , the D v e i n assays 16 oz over 14 f e e t i n the 3 
l e v e l haulageway and 160 f e e t h i g h e r , a surface outcrop assays 26 
oz over 11 f e e t . 

To be c o n s e r v a t i v e , the probable tonnage bloc k above the l e v e l was 
taken only to 200 v e r t i c a l f e e t . This however represents 230 v e i n 
f e e t (at a 60° d i p ) . L i k e w i s e t h i s b l o c k was assumed to extend an 
equal d i s t a n c e below the l e v e l f o r a t o t a l b l o c k height of 400 
v e r t i c a l f e e t or 460 v e i n f e e t . I t i s now known from data i n the 
E tunnel that m i n e r a l i z a t i o n , although cut o f f i n t h i s area by a 
f a u l t , extends at l e a s t another 125 f e e t v e r t i c a l l y lower than that 
proposed f o r the bottom of the c e n t r a l D.block. 
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Therefore the i n - p l a c e , dry v e i n tonnage probably contained w i t h i n 
the boundaries set out above i s 1,043 t o n s / f o o t f o r a t o t a l of 460 
f e e t or 472,000 tons at 16.3 oz/ton s i l v e r , a f t e r s u b t r a c t i n g e x i s t i n g 
workings. In a d d i t i o n to t h i s i n - p l a c e m a t e r i a l , there i s at the 
D p o r t a l , a dump c o n t a i n i n g an estimated 13,000 tons grading 12.5 
oz/ton s i l v e r . 

The E tunnel through d r i f t and r a i s e data (over an average 4.3 f o o t 
width) extends over a h o r i z o n t a l d i s t a n c e of 260 f e e t and dip l e n g t h 
of 170 f e e t . U n f o r t u n a t e l y , the r e a l v e i n width i s not exposed 
although i t must extend to a t l e a s t 6 f e e t as one wide spot i n the 
r a i s e assayed 145 oz over 5.5 f e e t s t i l l w i t h i n the v e i n . Assuming 
the 6 f o o t width, the b l o c k extending from surface to an average 
depth of 250 f e e t w i t h l e n g t h of 260 f e e t contains 34,745 tons at 
approximately 30 oz/ton. 

In the D extension a r e a , two outcrops 150 f e e t apart average 19.5 
oz/ton over 11.9 f e e t . Assuming a 50 f o o t i n f l u e n c e on each end and 
a 200 foot v e i n depth, t h i s area should c o n t a i n 51,700 tons at 19.5 
oz/ton. 

The four areas d i s c u s s e d above cont a i n a t o t a l of 571,445 tons 
w i t h a weighted average grade of 17.3 oz/ton s i l v e r . 

P r o s p e r i t y Vein 

The 305 S. d r i f t r eturned 31.6 oz/ton s i l v e r over a 375 foot l e n g t h 
and average width of 15.5 f e e t . This represents 505 tons per v e i n 
f o o t . The 201 l e v e l i s 170 v e i n f e e t above the 305 l e v e l w i t h no 
i n f o r m a t i o n below the l e v e l . Assuming the m i n e r a l i z a t i o n encountered 
does not d i m i n i s h e i t h e r above or below the l e v e l i n a t o t a l of 
400 v e i n f e e t , there are 202,000 i n - p l a c e tons contained i n t h i s 
b l o c k . 
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North on the 305 l e v e l , three p e r c u s s i o n holes r e c e n t l y completed 
a l l terminated i n good m i n e r a l i z a t i o n g i v i n g at l e a s t a 60 foot 
w idth to t h i s area. Just south of t h i s zone, data i s a v a i l a b l e i n 
a winze to 60 f e e t below the l e v e l . In a s i m i l a r manner, stope 
data 75 f e e t above the l e v e l confirms good m i n e r a l i z a t i o n i n t h i s 
s e c t o r although n e i t h e r area has i n f o r m a t i o n f o r widths greater than 
10 f e e t . 

I f t h i s s h a t t e r zone continues to the stope data above and to at 
l e a s t 100 f e e t below the l e v e l (40 f e e t beyond the winze) there 
would be contained i n t h i s b l o c k 61,250 tons at 9.5 oz/ton s i l v e r . 

The t o t a l probable tonnage contained w i t h i n the areas of the 
P r o s p e r i t y v e i n examined to date t o t a l 263,250 tons w i t h a weighted 
average grade of 26.4 oz/ton s i l v e r . 

B l i n d V e in 

Stoping preparations were s t i l l i n progress when the previous o p e r a t i o n 
c l o s e d down. While t h i s v e i n appears narrower than the o t h e r s , i t 
has not been w e l l examined. R e - c a l c u l a t i o n of o l d assay data i s 
r e s t r i c t e d to narrow widths averaging j u s t under 1.5 f e e t . Assuming 
a 6 f o o t mining width where a d d i t i o n a l m a t e r i a l i s e n t i r e l y waste, 
there remains w i t h i n and above the s u b d r i f t and r a i s e information 
s e v e r a l blocks t o t a l l i n g 12,260 tons at 23.2 oz/ton. 

On the 3 l e v e l , a s e c t i o n 123 f e e t long averages 18.6 oz/ton i f 
taken to a 6 f o o t w i d th. A d r i l l i n t e r c e p t 30 f e e t below the l e v e l 
assayed 88 oz/ton over 1.5 f e e t or 22 oz over 6 f e e t . I f t h i s b l o c k 
continues to 100 f e e t below the l e v e l there are 6,400 tons a v a i l a b l e 
a t 18.6 oz/ton. The t o t a l tonnage contained i n these B l i n d v e i n 
l o c a t i o n s i s a probable 18,660 tons at 21.6 oz/ton s i l v e r . 
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L i m i t e d d r i l l i n g by P a c i f i c C a s s i a r i n t h i s shoot area i n d i c a t e d the 
existence of an o f f s h o o t s t r u c t u r e to the B l i n d v e i n that assayed 
20 oz/ton over 12 f e e t . Only one h o l e l o c a t i o n i s p o s s i b l e a t 
present so that the c o n t r i b u t i o n of t h i s new area to the v e i n 
p o t e n t i a l i n unknown. 

POSSIBLE RESERVES 

D Vein 

This v e i n covers a s t r i k e length.of 2,500 f e e t encompassing an 
e l e v a t i o n change of 1,140 f e e t between end exposures. Over t h i s 
i n t e r v a l there i s no change i n s i l v e r / l e a d r a t i o s or i n the nature 
of m i n e r a l i z a t i o n and thus i t can be concluded that l i m i t s are not 
being approached. In f a c t , standard p r a c t i c e of one h a l f of s t r i k e 
length being a depth p r o p o s a l , has n e a r l y already been examined. 
Therefore i t i s a l o g i c a l assumption t h a t t h i s system should 
continue to at l e a s t the 4,200 f o o t l e v e l , or approximately 500 
v e r t i c a l f e e t below the D t u n n e l . 

Therefore below the main D b l o c k there are 290 dip f e e t of p o s s i b l e 
e x t r a depth over a 600 f o o t l e n g t h and assumed 12 foot width f o r an 
approximate t o t a l of 181,560 tons at say 15 oz/ton. 

The p o s s i b l e b l o c k above the stope data f o r D tunnel and c o n t i n u i n g 
to surface (where widths and assays are known) accounts f o r an 
a d d i t i o n a l 125,200 tons at a 12 f o o t width of say 15 oz/ton. 

Below the E tunnel b l o c k i s a p o s s i b l e reserve to the same datum 
plane of 230 dip f e e t by 6 foot width by 260 foot length encompassing 
31,200 tons at say 20 oz/ton s i l v e r . Between the end of the E t u n n e l 
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and the p o r t a l of D t u n n e l , i s a p o s s i b l e b l o c k w i t h dimensions of 
10 f e e t by 560 f e e t by 200 f e e t t o t a l l i n g 97,400 tons at 15 oz/ton. 

I f the D e x t e n s i o n continues halfway toward the l a s t underground D 
working, the dimensions of t h i s block would measure 225 f e e t h o r i z o n t a l 
by 250 f e e t v e r t i c a l by 10 f e e t to t o t a l 48,900 tons at 15 oz/ton. 

Therefore the t o t a l tonnage a t t r i b u t a b l e to the D v e i n i n areas 
adjacent to known b l o c k s i n an i n f e r r e d 484,260 tons at about 
15 oz/ton. 

P r o s p e r i t y V e i n 

C a l c u l a t i o n s of p o s s i b l e reserves i n t h i s v e i n are l i m i t e d to areas 
south o f , and below the lowest l e v e l . D r i l l i n f o r m a t i o n must be 
obtained between upper l e v e l s to proceed w i t h reserve estimates 
i n t h i s area. 

The lowest l e v e l on the P r o s p e r i t y v e i n i s 700 f e e t h i g h e r than the 
lowest m i n e r a l i z a t i o n on the D v e i n . A l l of t h i s area i s p r o s p e c t i v e 
but w i l l be d i s c u s s e d under g e o l o g i c a l p o t e n t i a l . 

The only p o s s i b l e reserve b l o c k a t t r i b u t a b l e to t h i s v e i n at the 
c u r r e n t time i s an area of h a l f the tonnage l o c a t e d i n the 305 S. 
or 100,000 tons at an a r b i t r a r y 25 oz/ton l o c a t e d below the main 
blo c k . 

GEOLOGIC POTENTIAL 

D Vein 

On the P o r t e r Idaho s i t e , t h i s v e i n extends beneath a t a l u s covered 
depression f o r a f u r t h e r 800 f e e t to an e l e v a t i o n 500 f e e t higher 
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than the l a s t m i n e r a l i z e d outcrop before b e i n g covered by i c e . None 
of t h i s a r e a has been test e d and w h i l e i t s p o t e n t i a l i s unknown i t 
i s u n l i k e l y to be barren. 

The mine dump at the D tunnel was waste rock i n the previous mining 
o p e r a t i o n . Thus i t represents a l l m a t e r i a l removed from the workings 
minus the higrade component. I t i s probable t h a t the grade a t t r i b u t a b l e 
to the D t u n n e l area i s too low si n c e sampling accounts f o r examination 
of m a t e r i a l l e f t , not that which had been removed. A back c a l c u l a t i o n 
to i n c l u d e recorded production from t h i s area would suggest an i n - p l a c e 
grade c l o s e r t o 25 oz/ton r a t h e r than 16 oz/ton f o r p r o j e c t e d r e s e r v e s . 

P r o s p e r i t y Vein 

As mentioned, these workings are at a h i g h e l e v a t i o n i n comparison 
to the D v e i n . Since a l l veins are no doubt g e n e t i c a l l y l i n k e d , 
i t i s l i k e l y the P r o s p e r i t y v e i n continues t o at l e a s t the same 
l e v e l as the D. The area encompassed by t h i s p r o j e c t i o n i s 1,500 
f e e t h o r i z o n t a l by 700 feet v e r t i c a l . At a 6 foot mining width 
there i s a p o t e n t i a l f o r about 780 tons per v e i n foot i n t h i s s e c t o r . 
A l l of t h i s i n t e r v a l remains to be t e s t e d . 

B l i n d and Wake Veins 

Some s m a l l tonnages are contained i n and near e x i s t i n g workings but 
the s u r f a c e t r a c e of both veins i s l a r g e l y obscured. The p a r t i a l under
ground exposure of the B l i n d v e i n suggests 4-5 foot widths and the 
one exposure on the Wake v e i n i s 5 f e e t . The v e i n s ' c h a r a c t e r i s t i c s 
are the same as the D and P r o s p e r i t y and t h e r e f o r e these veins are 
v a l i d e x p l o r a t i o n t a r g e t s of good p o t e n t i a l , w i t h p r o j e c t e d s t r i k e 
lengths of about 1,000 f e e t . 
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P r o s p e r i t y West Ve i n 

Recent examination of t h i s v e i n shows i t to be a s t r o n g , wide s t r u c t u r e 
whose s u r f a c e t r a c e i s obscured by t a l u s . D r i f t i n g by Premier Mines 
d i s c l o s e d s e v e r a l higrade areas over good wi d t h s . I f i t continues 
under the scree slope to the Big Rig f a u l t , i t presents a p o t e n t i a l 
s t r i k e l e n g t h of about 1,200 feet beyond the d r i f t f a c e . 

Angelo V e i n 

This v e i n i s p r o j e c t e d a dis t a n c e of 1,200 f e e t from one small 
h igrade a d i t to another. Between these two extremes, only two 
exposures are known w i t h e x c e l l e n t widths but lower grades, i . e . 
17 f t of 8 oz and 27 f t of 2 oz. Since these two outcrops represent 
l e s s than 5% of the v e i n t r a c e , and the v e i n does c o n t a i n higrade 
s i l v e r , i t a l s o c o n s t i t u t e s an e a s i l y t e s t e d t a r g e t w i t h promise 
of b e t t e r than 2,000 tons/foot f o r the known l e n g t h . 

Other Veins 

Three d r i l l holes i n 1930 i n t e r s e c t e d good value s over narrow widths 
(3ft-20oz) i n an unknown v e i n between the D and B l i n d v e i n s . This 
v e i n was reconfirmed by one hole i n 1975. Nothing f u r t h e r i s known 
of t h i s v e i n but i t u n d e r l i n e s the s i g n i f i c a n c e of the g e o l o g i c a l 
environment f o r re-occurrence of m i n e r a l i z e d s t r u c t u r e s . 

A cross c u t t i n g v e i n s t r i k i n g southwest from the P r o s p e r i t y has been 
examined by o l d trenches i n t e r m i t t e n t l y over 1,300 f e e t . I t has 
widths to 15 f e e t and good s i l v e r assays up t o 80 oz/ton. Only 
cursory examination has been c a r r i e d out. An average 10 fo o t width 
presents a p o s s i b l e 1,100 tons/foot i n t h i s a rea. 
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A l l of t h i s Porter-Idaho p o t e n t i a l pales i n s i g n i f i c a n c e i f i t i s 
demonstrated t h a t these veins are the same, or part of the same 
system t h a t outcrops on the S i l v e r a d o ground some 6,500 f e e t d i s t a n t , 
on s t r i k e from the edge of the Porter-Idaho c l a i m s . The S i l v e r a d o 
v e i n s occur at 3,000 fe e t e l e v a t i o n , are contained w i t h i n the same 
rock u n i t s , have the same s t r i k e and d i p , and have the same mineral 
components w i t h a higher r e l a t i v e g o l d content (a p o s s i b l e c l u e to 
v e r t i c a l z o n a t i o n ) . Only a cursory examination of the S i l v e r a d o 
v e i n s has been made, and i t i s not p o s s i b l e t o a t t r i b u t e reserves 
t o t h i s area based on the l i m i t e d i n f o r m a t i o n at hand. 

Since the i n t e r v e n i n g distance i s i c e covered, a t e s t of t h i s theory 
i s p o s s i b l e o n l y from underground which must await a pro d u c t i o n 
d e c i s i o n on the P o r t e r Idaho side to j u s t i f y access tunnel c o n s t r u c t i o n . 

SUMMARY 

In c a l c u l a t i n g reserve f i g u r e s , s e v e r a l assumptions have been made. 
F i r s t l y , no s p e c i f i c g r a v i t y t e s t s have been performed to a c c u r a t e l y 
c l a s s i f y the number of cubic f e e t per ton of rock. An a n d e s i t i c to 
d a c i t i c composition at 2.75 gm/cc contains 11.66 cubic f e e t / t o n . With 
an average 5% l e a d - z i n c content i n m i n e r a l i z e d s e c t i o n s , an estimated 
s p e c i f i c g r a v i t y of 2.9 gm/cc i s appropriate t o c a l c u l a t e 11.1 cubic 
f e e t / t o n as most r e p r e s e n t a t i v e . While i t was decided that 11.5 
cubic f e e t / t o n be used as a more con s e r v a t i v e e s t i m a t e , i t should 
be p o i n t e d out that those sections w i t h average metal content probably 
have more i n - p l a c e tons that proposed. 

Secondly, the v e i n m a t e r i a l appears f o r the most p a r t , to form an 
e a s i l y separated boundary w i t h the w a l l rock. This w i l l reduce mining 
d i l u t i o n i f a l l the v e i n i s removed. On the other hand i t i s l i k e l y 



t h a t d i l u t i o n w i l l occur i f a mining c u t - o f f designates some i n t e r n a l 
p o r t i o n of the v e i n as waste. Therefore even though the d i l u t i o n 
f i g u r e may be too l a r g e , a f a c t o r of 10% i s a p p l i e d to the f i n a l 
probable tonnage f i g u r e s . 

This summation does not take i n t o account a s p e c i f i e d c u t - o f f grade, 
although p r e l i m i n a r y m e t a l l u r g i c a l r e c o v e r i e s have been t e s t e d . As 
no p a r t i c u l a r mining sequence has been concluded, mining costs are 
unknown and hence a c u t - o f f grade at t h i s time i s a r b i t r a r y . I t w i l l 
have to be f a c t o r e d i n t o the proven and probable reserves once 
diamond d r i l l i n g and examination proceed. 

As mentioned, w i t h i n the m i n e r a l i z e d blocks i s an estimated 5% 
combined l e a d - z i n c which w i l l c e r t a i n l y have an impact on mine 
economics. As w e l l , a small amount of gold, copper and cadmium i s 
present i n concentrate assays. Not enough m e t a l l u r g i c a l work has 
been conducted to estimate procedures to maximize b e n e f i c i a l 
recovery of these minor components but t h e i r value w i l l impact 
on c u t - o f f grade e s t i m a t i o n s . 

In c o n c l u s i o n , there i s a t o t a l probable tonnage i n a l l v e i n s of 
853,355 tons at 20.2 oz/ton w i t h a p o s s i b l e a d d i t i o n a l 584,260 
tons at 16.7 oz/ton s i l v e r . T o t a l reserves i n both c a t e g o r i e s 

/is/I,437,615 tons at 18.7 oz/ton s i l v e r , n o n - d i l u t e d . 


