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IONA SILVER MINES --- LTD. -- 

SUMMARY REPORT -- 

1. GENERAL 

The Company i s  the h o l d e r  of a 90  c l a im minera l  

p r o p e r t y  i n  t h e  Upper Ketza  River  Area, about 4 0  miles 

south of  Ross R i v e r ,  Watson Lake Mining D i s t r i c t ,  i n  the 

Yukon (Figure  1). 

* The p r o p e r t y  i s  a c c e s s i b l e  via a 2 3  mile t r u c k  

road leaving t h e  Campbell Highway i n  a s o u t h e r l y  d i r e c t i o n  

about 2 0 0  m i l e s  n o r t h  of Watson Lake. A 1,500 f o o t  airstpip 

on the p r o p e r t y  a l lows  f o r  d i r e c t  a c c e s s  by aircraft. Eleva- 

tions on the p r o p e r t y  r a n g e  from about  3,500 f e e t  t o  about 

6,000 feet, wi th  good w a t e r  and t imber .  

The f i r s t  showings i n  t h e  area were d iscovered  i n  

1946 by p r o s p e c t o r s  working f o r  Hudson Bay Mining and 

Smelting Company. I n  1 9 5 5 ,  Conwest drove 3 s h o r t  a d i t  on 

the Key 3. A major program o f  e x p l o r a t i o n  and development 

w a s  c a r r i e d  o u t  by S i l v e r  Key Mines and Stump Mines between 

1965 and 1969. 

I o n a  S i l v e r  Mines s t a r t e d  t o  acquire t h e  land i n  

fl -. 



the carly 1 9 7 0 ' s .  

Dur ing  t h e s e  y e a r s ,  work r e s u l t e d  i n  t h e  

b u i l d i n g  of a 2 5  nSle a l l - w e a t h e r  t r u c k  road  i n t o  t h e  

p r o p e r t y  and. about 1 2  miles of  access  roads  on t h e  p r e s e n t  

p r o p e r t y  to the  vap5.20~~ showings. A t o t a l  o f  about 3,000 

f e e t  of underground d r i f t s ,  c r o s s c u t s  and r a i s e s  have been 

d r i v e n  so f a r  on the A-1 ,  K-18-B, ~ a p  10 and Key 3  showings, 

most ly by t he  Stump H i n e s / S i l v e r  Key Mines Group, who a l s o  

b u i l t  t h e  e x i s t i n g  2 , 5 0 0  foot a i r s t r i p .  

I o n a  S i l v e r  Mines has  e r e c t e d  a 1 6  man t r a i l e r -  

camp and a large machine shop and has  assembled t h e  necessary  

mining equipment for f u r t h e r  development o f  t he  p roper ty .  

3 .  GEOLOGY --- 

The p r o p e r t y  is u n d e r l a i n  by a sequence of s l a t e s ,  

s i l t s t o n e s ,  q u a r t z i t e s  and dolomites  o f  Silurian-Devonian- 

M i s s i s s i p p i a n  age.  These fo rmat ions  a r e  i n  g e n e r a l  g e n t l y  

f o l d e d ,  and are o v e ~ l a i n  i n  p a r t s  o f  t h e  p r o p e r t y  by o l d e r  

. Cambro-Ordovician I_us t rous  p h y l l i t e s  and a s s o c i a t e d  green- 

s t o n e  s i l l s ,  which have been t h r u s t  o v e r  t h e  younger r o c k s ,  

probably  d u r i n g  t h e  J u r a s s i c ,  as a g e n t l y  d ipp ing  s h e e t .  

b 

A s m a l l  c2Zoritic i n t r u s i v e  i s  p r e s e n t  i n  t h e  nor th-  

east pare of t h e  p r o p e r t y  and h i g h l y  a l t e r e d  f e l s i t e  dykes  

have been encountered i n  the underground workings o f  the 



K-18-B d e p o s i t .  

There a r e  northwcst  s t r i k i n s  f a u l t s ,  bu t  a s  

g e o l o g i c a l  mapping p rogresses  it appears  that no major 

f a u l t s  are p r e s e n t  on the proper ty .  

Depth o f  overburden i s  v a r i a b l e .  I n  most c a s e s ,  

it i s  h i g h l y  c l a y e y ,  and der ived  f r o m  undel.iying formations.  

G l a c i a l  overburden has  only  been p o s i t i . v e l y  i d e n t i f i e d  west 

of t h e  p r o p e r t y  i n  Upper Cache Creek ( t -erndnal  moraines) 

and i n  Lower Ketza Val ley where it e n t e r s  the P e l l y  R i v e r  

Valley, as l a r g e  v a l l e y  moraines.  

S o l i f l u c t i o n  i s  an  impor tan t  f e a t u r e .  A s  a r e s u l t ,  

on n o r t h  s l o p e s ,  t h e  source  o f  h igh- lead  soi l -anornol ies  may 

l i e  some d i s t a n c e  upslope 'from the'  peak-values i n  t h e  

f lowing overburden.  

4. MINERAL1 ZATION 

There are a g r e a t  number o f  minera l  showings, 

a r e a s  o f  f l o a t  and a r e a s  o f  h igh  l e a d  va lues  i n  t h e  s o i l s  

on t h e  p r o p e r t y ;  t h e  main showings and f l o a t  a r e a s  are in -  

d i c a t e d  on F i g u r e  1. 

Most o f  t h e  known showings c o n s i s t  of s i d e r i t e  

ve ins  w i t h  v a r y i n g  amounts of  ga lena ,  p y r i t e ,  s i l v e r - b e a r i n g  

t e t r a h e d r i t e  ( f r e i b e r g i t e ) ,  some q u a r t z  and minor o c c a s i o n a l  

s p h a l e r i t e .  They are a l l  s t r i k i n g  c l o s e  t o  nor th-south  



Saxe appear to Pol-low well marked f a u l t s ;  o t h r ~ ~ e  

i n c h e s  t o  2 0  feet C C CL. 80 6 m e t e r s ) .  
> 

Some veizls are h igh  i n  p y r i t e ,  soue' c a r r y  none.  

The ga lena  a r ld /o r  B r e i b c r g i t e  may b? d i s s e m i n a t e d  t h r o u g h -  

o u t  t h e  s i d e r i t e  gangue  OF t he  g a l e n a  may form mass ive  

lenses or  s h o o t s  u? t o  several f e e t  wide. 

The s i lve r  c o n t e n t  a v e r a g e s  a b o u t  one ounce  o f  

s i l v e r  for  e v e r y  one o u n c e  lead,  b u t  t h i s  r a t i o  is a t  times 

as high 2s  10:l o r +  20:l w h e r e  f r e i b e r g i t e  p r e d o m i n a t e s  over 

g a l e n a .  

I n  one  area o f  f l o a t ,  s i d e r i t e  and p y r i t e  c a r r y  

l i t t l e  galena, b u t  c o n s p i c u o u s  a r s e n o p y r i t e  and  i n  t h i s  

case, a s ign i f i can*  a m o u n t  of g o l d  ( K n o l l ) .  

S e v e r a l  of the v e i n - z o n e s  have  been e a s i l y  t raced  

f o r  f r o m  200-400 feet (60-3.20 m e t e r s ) ,  b u t  i n  the A - 1  v e i n ,  

t h e  u p p e r  l e v e l  h a s  followed t h e  v e i n  f o r  a b o u t  9 0 0  f ee t  

and t h e  vein f a u l t  here is bel ieved t o  b e  p r e s e n t  for a 

l e n g t h  of a t  leas t  5 , 0 0 0  feet ( 1 , 5 0 0  m e t e r s ) .  

In t h e  K-18 -a, a s t r o n g  s t r u c t u r e  h a s  k e n  



fol lowed by t r e n c h i n g ,  t h e  m i n e r a l i z a t i o n  c o n s i s t i n g  of 

v e i n l e t s  and d i s s e m i n a t i o n s  o f  h i g h - s i l v e r  ga lena  a c r o s s  

a t  l e a s t  8 f e e t  f o r  a known l e n g t h  of  600 f e e t ,  wi thout  

any s i g n i f i c a n t  amounts o f  s i d e r i t e  o r  p y r i t e .  Average 

grade  i s  only  of  t h e  o r d e r  of 1 - 2 %  l e a d ,  b u t  t h e  presence 

of more s i g n i f i c a n t  s h o o t s  i s  sugges ted  by a g r e a t  number 

of massive h i g h - s i l v e r  ga lena  below a covered p o r t i o n  of  

t h i s  s t r u c t u r e ,  i n  b locks  of f l o a t .  

I n  t h e  K-35 a r e a ,  narrow massive p y r i t e  bands 

up t o  3  f e e t  wide f o l l o w  t h e  bedding of  b lack  s l a t e s .  

Most o f  t h i s  m a t e r i a l  i s  b a r r e n ,  but  some of  it c o n t a i n s  

s i g n i f i c a n t  amounts of  s i l v e r  and l ead .  T o t a l  width o f  

t h i s  zone i s  of  t h e  o r d e r  of 30 f e e t  (10 mete r s ) .  

I n  t h e  Key 3 area, high-grade s i d e r i t e - p y r i t e -  

. t e t i a h e d r i t e  l i e s  a long  t h e  c o n t a c t  o f  t h e  same b lack  

s l a t e s  and t h e  o v e r l y i n g  thin-bedded buff  s i l t s t o n e s ,  and 

t h e  l a t t e r  c o n t a i n  narrow (1" t o  2 ' )  l e n s y  ve ins  o f  

s i l v e r - b e a r i n g  ga lena .  

Both t h e s e  occur rences  sugges t  t h a t  s i g n i f i c a n t  
4 

bedded d e p o s i t s  could  be  p r e s e n t  i n  the upper p o r t i o n  of  

t h e  M i s s i s s i p p i a n  b l a c k  slates below t h e  thin-bedded buff  

s i l t s t o n e s .  

T h i s  p o s s i b i l i t y  i s  s t r o n g l y  supported by t h e  

g e o l o g i c a l  framework i n  t h i s - a r e a .  Some 800 f e e t  ( 2 5 0  

me te r s )  e a s t  of t h e  K - 3  occur rence ,  a l a r g e  m a s s  o f  b lack  



welded t u f f s  has invaded t h e  b lack  s l a t e  b a s i n  and i s  

i n t r u d c d  by t h e  only  i n t r u s i v e  on t h e  p roper ty .  These 

feldspar-quart z eye b lack  t u f f s  a r e  o v e r l a i n  l o c a l l y  by 

p y ~ i - t i c  a c i d  tuff s t  

These g e o l o g i c a l  c o n d i t i o n s  are p a r t i c u l a r l y  

fzvourable for t h e  format ion  o f  s h e e t - l i k e  bedded d e p o s i t s  

of massive s u l p h i d e s ,  and are q u i t e  unique i n  t h e  g e n e r a l  

area. 

The minera l i zed  v e i n s  o c c u r  i n  a l l  format ions ,  

i n c l u d i n g  t h e  Cambro-Ordivician,thrust i n  J u r a s s i c  ( ? )  

times o v e r  t h e  younger fo rmat ions ,  s u g g e s t i n g  a Cretaceous 

age f o r  a t  l e a s t  some o f  t h e  ve ins .  , 

A few mi les  west  of t h e  p r o p e r t y ,  on land  

c a n t r o l l e d  by Conwest Exp lo ra t ion  Co., l a r g e  py&hot i te  

bodies w i t h  o c c a s i o n a l  s i g n i f i c a n t  go ld  v a l u e s  i n  arseno- 

pyrite lie i n  Cambrian o r  Precambrian format ions  and appear  

to be bedding  c o n t r o l l e d .  

I n  con junc t ion  w i t h  o t h e r  in fo rmat ion  on t h i s  

&%strict, it appears  t h a t  throughout  g e o l o g i c a l  h i s t o r y ,  

there may have been s e v e r a l  p u l s e s  of m i n e r a l i z a t i o n ,  

w-tably i n  t h e  Cambrian, the  S i l u r i a n ,  t h e  Miss i s s ipp ian  

amd the Cre taceous ,  on and around t h e  p r e s e n t  p roper ty  o f  

Iona S i l v e r  Mines Ltd. .  



5 .  .SHOWINGS - - 

A b r i e f  d e s c r i p t i o n  o f  t h e  p r i n c i p a l  showings 

is as follows; assay  da ta  a- shown i n  t h e  a t t a c h e d  t a b l e .  

Longest and m o s t  cont inuous v e i n ,  d iscovered  

by soi l -sampling i n  1966 i n  a ve in  f a u l t  probably 

a t  l e a s t  5 , 0 0 0  f e e t  long. 

The m i n e r a l i z a t i o n  c o n s i s t s  mostly o f  near -  

massive galena from a few inches  t o  a  few f e e t  

wide  wi th  r e l a t i v e l y  l i t t l e  d isseminated  ga lena .  

Averages have been c a l c u l a t e d  by t h e  previous  

o p e r a t o r s  wi thout  t a k i n g  i n t o  account  t h e  heavy 

weight of t h e  galena as compared t o  t h e  wal l rock .  

Two r a i s e s  d r i v e n  up from t h e  100 f o o t  l e v e l  

gave average g rades  immediately above t h e  d r i f t  

of r e s p e c t i v e l y :  

R a i s e  1: For 38' :. 17.7 o z / t  Ag. and 1 4 . 4 %  Pb a c r o s s  4 '  
R a i s e  2 :  For 67': 23.3 o z / t  Ag. and 23.6% Pb a c r o s s  S t . ,  
i - e .  cons ide rab ly  b e t t e r  t h a n  on t h e  l e v e l .  

Th i s  i s  i n  fine w i t h  t h e  Iona  S i l v e r  Mines 

e x p e r i e n c e  i n  1938,  when a r a i s e  s t a r t e d  o f f  t h e  

K-18-B  lower l e v e l  found h i g r a d e  i n  t h e  d r i f t  and 

i n  t h e  r a i s e ,  i n  a l o c a t i o n  where t h e  o l d  d r i f t  a s says  

showed mainly l o w  g rade  r e s u l t s .  

The A-I  ve in  is open a t  both  ends and a t  d e p t h ,  



A s t r o n g  l e a d  s o i l  anomaly on t h e  s u r f a c e  sug~f?::.: 

t h a t  t h e  minera l . i za t ion  should extend a t  least 

a n o t h e r  1,600 fee t  ( 5 0 0  meters )  t o  t h e  no1-43.1. 

I n  f u t u r e  work, p a r t i c u l a r  care shou ld  be r::ii-rb- 

c i s e d  i n  sampling each face a s  d r i f t i n g  progres;ez,  

a :  5 -  -c d r i f t  sampling t h e r e  may be a s t r o n g  b i a s  

on t h e  low s i d e  w i t h  a consequent underestima-tiiig 

o f  r e s e r v e s .  

The p rev ious  o p e r a t o r s  quoted i n  1 9 6 9  i n d i c a t e d  

r e s e r v e s  of  45,000 t o n s  a t  1 5  o z / t  Ag. and about  3-55 

Pb. 

I t  i s  proposed t o  exp lo re  and develop t h e  A-1 

ve in  by ex tend ing  t h e  p rev ious ly  s t a r t e d  250 f o o t  

l e v e l  c r o s s c u t ,  150 f e e t  below t h e  100 f o o t  level- .  

Th i s  zone w a s  d i scovered  a c c i d e n t a l l y  i n  t h e  

lower p a r t  o f  a s u b s t a n t i a l  l e a d  s o i l  anomaly knom 

as t h e  K-18 anomaly dur ing  t h e  1968 f i e l d - s e a s o n .  

It w a s  explored  on two l e v e l s ,  t h e  u p p e r o r  7 0 0  

. , .. 
f n o t  l e v e l ,  and t h e  lower o r  800 f o o t  l e v e l .  The  

I . . 
" i L r m e r  developed a l e n g t h  of 104 f e e t  w i t h  20.2 o z l t  

Ag. and 1 2 . 4 %  a c r o s s  5.4 f e e t ,  and t h e  l a t t e r  a 

length o f  82 f e e t  of 14.4% o z / t  Ag. a c r o s s  4 . 8  

feet; l e a d  w a s  mostly not assayed.  



- 9 -  

Iona  S i l v e r  Mines Ltd. s t a r t e d  a r a i s e  some 

5 0  f e e t  north of t h e  800 f o o t  l e v e l  82 f e e t  grade 

boundary. Upon r e p l a c i n g  o l d  t imber  i n  t h e  d r i f t  

a strong 2 foot wide v e i n  averaging  4 2  o d t  Ag. and 

2 3 . 5 %  Pb. was t r a c e d  f o r  50 f e e t  i n t o  t h e  82 f o o t  

long  p r e v i o u s  o r e  shoot .  Adjacent lower grade could  

not be sampled d u e  t o  poor ground. I n  conjunct ion  

wi th  o l d  sarnyl-ing d a t a ,  t h e r e  now appears  t o  be a  

l e n g t h  of about  160 f e e t  o f  o r e  grade  material on. . 

t h i s  l e v e l .  

The r a i s e  averaged 1 8 . 8  o z / t  Ag. and 12.5% Pb. 

across 9 feet f o r  t h e  

I n  addition, a 6  

ore assaying . I 4  o z / t  

Pb. was found about  8  

a c r o s s c u t  on t h e  800 

Ag. and 3.55% Pb. had 

4 2  f o o t  r a i s e  l e n g t h  sampled. 

i n c h  ve in  of  p y r i t e - t e t r a h e d r i t e  

Au., 20.86 o z / t  Ag. and 1.48% 

f e e t  i n t o  t h e  hanging w a l l  i n  

l e v e l .  S i m i l a r  o r e  o f  42.36 o z / t  

p rev ious ly  been found on t h e  

o l d  dump. 

T h i s  proves  c o n c l u s i v e l y  t h a t  h i g h  s i l v e r  - low 

l e a d  p y r i t e  o r e  is p r e s e n t  a t  depth  and i s  n o t  con- 

f i n e d  t o  t h e  nea r - su r face  weathered zone. 

,Highly  a l t e r e d  f e l s i t e  dykes w i t h  a d j o i n i n g  q u a r t z  

v e i n s  have been l o c a t e d  i n  t h e  underground workings. 



These may be r e l a t e d  t o  t h e  process  of ore- 

d e p o s i t i o n .  

Ind ica ted  r e s e r v e s  were p rev ious ly  r epor ted  as 

10,000 t o n s  o f  about  1 7  o z / t  Ag. and 1 2 %  Pb. Iona 

S i l v e r  Mines Ltd. e s t i m a t e s  t h a t  t h i s  tonnage has  . 

i n c r e a s e d  by a t  least  50%.  

The ve in  s t r u c t u r e  i s  open a t  depth ;  t o  t h e  

s o u t h  t h e r e  i s  a f a u l t ,  but a n  o l d  d r i l l - h o l e  h a s  . 

l o c a t e d  a ve in  beyond it. 

I n  1 9 7 7 ,  Iona  S i l v e r  Mines t renched t h e  

upper  edge o f  t h i s  l a r g e  and s t r o n g  high-lead 

s o i l  anomaly. A 600 f o o t  long  zone with v e i n l e t s  

of h i g h - s i l v e r  g a l e n a  was l o c a t e d ,  e s t ima ted  t o  

a s s a y  1 - 2 %  l e a d  a c r o s s  a t  l e a s t  8 f e e t .  This  

s t r u c t u r e  i s  t h e  s o u r c e  of  massive g a l e n d b l o c k s  

a s s a y i n g  60-80% Pb. and up t o  100 o z / t  Ag., found 

down the h i l l .  

Between t h e  K-18 and t h e  K-18-B, o l d  trenchi.ng 

has uncovered c o n s i d ~ . r a b l e  amounts of  f l o a t  and i n  

1978,  Iona  S i l v e r  Mines l o c a t e d  a new vein  zone, 

t h e  K-18-C, i n  which m i n e r a l i z e d  l e n s e s  assayed 

13.7 o z / t  A g . ,  13.24% Pb. and 1.58% Zn. 

~ h ' e  area appears t o  be one  of m u l t i p l e  v e i n s  



between K-I.)! and K-18-B , w h i c h  converge to t l ~ e  

sou th .  The  p ~ w j e c t e d  i n t e r s e c t i  ~n l i e s  below 

t h e  oveFth:cwsted C a r h r i a n  f o r n s t i o n s .  

Sca t te red  ga lena  r L n e ~ l - i z a t i o n  occurs a l o n g  

a f a u l t  i n  q u a r t z i t e s .  s i l v e r - v a l u e s  are u s u a l l y  

around 1 ounce for every 2 %  l e a d .  

An o l d  d r i f t  a l o n g  a quartz-vei.11 i n  t he  f a u l t ,  

l o c a t e d  0.63 o z / t  Au. ac~:oss 2 . 3  f e e t  for a l e n g t h  

of 30 f e e t .  

1978 d r i l l i n g  of t h e  Canyon ve in  i n t e r s e c t e d  u p  

t o  20 f e e t  o f  b a r r e n  s i d e r i t e - p y r i t e  whereas on 

s u r f a c e  a 1 . 5  f o o t  wide v e i n  assayed 36.72 oz/t 

Ag. and 63.05% Pb. 

(el - F- 3 

The 6 f o o t  wide s u r f a c e  ou tc rop  of high-grade 

o r e  w a s  confirmed i n  1977 by a shal low d r i l l - h o l e  

averaging  32.75 oz/+ Ag. and 31.62% Pb. acrcss 6 

f e e t .  F u r t h e r  e x p l o r a t i o n  of t h i s  ve in  w i l l  re- 

q u i r e  a d d i t i o n a l  sha l low d r i l l i n g .  

Old surface t r e n c h i n g  and a d r i f t  i n  t h e  



hanging wall o f .  t h i s  vein- zone have all caved. 

The v e i n ,  traced f o r  400 f e e t  on sur-face, i s  

s a i d  t o  a v e r a g e  35 o z / t A g .  and 38% Pb. acnoss 

3.5 f e e t ,  a d  lies i n  t h e  Miss i s s ipp ian  buff 

s i l t s t o n e s  a s h o r t  d i s t a n c e  above t h e  b lack  

slates.  

Both mass ive  galena and p y r i t e - s i d e r i t e -  

a r s e n o p y r i t e  a s s a y i n g  0 . 4 4  o z / t  gold '  have b ~ e n  

found i n  f loa t .  

The g e n e r a l  a r e a  o f  Lap-10 and t h e  K n o l l  

i s  s l a t e d  f o r  i n t e n s i v e  p rospec t ing .  

(h) BLAZED TREE 

Located i n  s t e e p ,  m d q  and h e a v i l y  vegeta ted  

t e r r a i n ,  t h i s  vein-zone can only  be explored  j 

f u r t h e r  by hand-trenching.  I t  i s  a t  l e a s t  6 f e e t  

wide where exposed ,  wi th  2 i n c h  - 2 f e e t  wide 

mass ive  g a l e n a  and some s p h a l e r i t e .  Located i n  a 

s i l l  o r  f l o w  of Cambrian g reens tone ,  i t ' s  v e r t i c a l  

e x t e n t  c o u l d  be l i m i t e d  t o  t h e  t h i c k n e s s  o f  t h e  f l o w .  

The known l e n g t h  i s  about  450 f e e t ;  a r e p r e s e n t a t i v e  

a s s a y  shows m o r e  z inc  t h a n  i n  t h e  o t h e r  v e i n s  ( s e e  

Table 1. 



T h i s  i s  an e x t e n s i v e  are,  (I? s i d e r i t e  f lo2. t  

w i t h  abundant ciisseniuateci ga lena  and t e t r a - h c d r j - t c  

found i n  t h e  course of road construction. S o i l  

sampl ing  w i l l  be  used to t rdce  tl:e u p - h i l l  1.irni-t 

(j) KEY 35 

Pyr i te -banded b lack  slates c a r r y i n g  ga lena  i n  

p l a c e s  and massive p y r i t e - g a l e n a  f l o a t  s u g g e s t  that 

a bedded l e a d - s i l v e r - p y r i t e  d e p o s i t  l i e s  n e a r  t h e  

upper  p a r t  o f  t h e  Miss i s s ipp ian  b lack  s l a t e s  i n  

t h i s  a r e a .  A d d i t i o n a l  so i l - sampl ing  2nd geophysics  

a r e  r e q u i r e d  b e f o r e  d r i l - l i n g  can be planned on. t h i s  

s t e e p  h e a v i l y  vege ta ted  s l o p e .  

KEY 3 

Located a t  t h e  base o f  a s t e e p  rocky s l o p e ,  

t h i s  showing h a s  r evea led  h igh  grade s i d e r i t e -  

p y r i t e - t e t r a h e d r i t e  o r e  wi th  a s says  exceeding i n  

places 500  o z / t  Ag. The main occurrence  c o n s i s t e d  

of a l e n s o f  this m a t e r i a l  l y i n g  a long t h e  t o p  of  

t h e  M i s s i s s i p p i a n  black s l a t e s ,  wi th  narrow s t e e p  

v e i n s  o f  ga lena  i n  t h e  o v e r l y i n g  t u f f  s i l t s t o n e s .  



Loca t i on  

S u r f a c e  t r e n c h e s  

100 '  Leve l  

Width Len t h  

-7- 
% Zn. -- 

.08 
010 
.06 

.35 

e 0 4  

01 

.18  

.07 

.15 

3.36 

25 .51  

o z / t o n  Ag. % Pb. S a ~ l e d  3: - .- - -- - 
Archer  C a t h r o ,  1967 

Arche r  Ca th ro ,  1968 ' 

Nevin E Assoc . ,  1977 
I o n a  S i l v e r ,  1977 
I o n a  S i l v e r ,  1977 
Nevin E Assoc. ,  1977 
P r e v i o u s  O p e r a t o r s ,  1961 
P r e v i o u s  O p e r a t o r s .  196 ;  

+30 t  wide  

S u r f a c e ,  P 
Q 
R 

X Cut 
Upper Leve l  
Lower Level  
Raise 

Bar ren  p y r i t e -  
s i d e r i t e  o n l y  

I o n a  s i l v e r ,  1978 ' 

o v e r b u r d e d  s t r u c t u r e  : 

Surface 
D r i l l  Hole  77-3 
Same, i n c l u d i n g  
marginal values 
iri walls 

Nevin E Assoc. , 1977 
I o n a  S i l v e r ,  1977 

Narrow v e i n  i n  Iona S i l v e r ,  1 9 7 7  
E s t i m a t e d ,  1977 
New Discovery q u a r t z i t e  + 

dissem.  g a l e n a  
Combined 

Canyon 
Drif 1-hole 7 8-4 
( N e w  v e i n  w i t h i n  

Iana S i l v e r ,  1977 

Bedded p y r i t e  
Massive p y r i t e  
E g a l e n a  

I 

Near o u t c r o p  
f l o a t  

I o n a  S i l v e r ,  1977 

I o n a  S i l v e r ,  1977 
Lap 1 0  

X p  

3lazed  Tree 

5inc 

(no11 

. S u r f a c e  Trench P r e v i o u s  O p e r a t o r s ,  196d 

P .  H.  Sevensma, 1975 F l o a t  ,. b l o c k s  up t o  2 '  

Vein i n  p l a c e  

F l o a t  

F l o a t  . 

P. H.  Sevensma, 1977 

R. McIn ty re ;  1977 

Au: . 4 4  o z / t  P .  H.  Severisma, 19?8 



There  i s  c o n s i d e r  able  f a u l t i n g  m d  I oca l  

t h r u s  t i n e .  G e o l o g i c a l  art' to;-c~:r;phi.ca' c o n d i t i o n s  

r e n d e r  f u r t h e r  e r p l o r a '  i o n  high-cost  2nd i m p r a c t i c a l  

a t  t h i s  t ime  and t h e  S a m ?  stratigraphic zone at 

t h e  t o p  o f  t h e  b l a c k  slates c a n  he rnre e a s i l y  

e x p l o r e d  i n  t h e  Lap - 1 0 ,  as we31 c.s i n  t h e  K-35 

area. 

A s m a l l  h i g r a d e  showing h 3 s  been r e p o r t e d  by 

t h e  p r e v i o u s  o p e r a t o r s ,  b u t  cou ld  n o t  y e t  be r e l o -  

c a t e d  by I o n a  S i l v e r  Mines. 

(m) Zinc 

An area o f  q u i t e  ex t ens j \ r e  f l o a t  o f  s p h a l e r i t e  

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

s t e e p  rocky s l o p e s ,  s l i g h t l y  below t h e  major  J u r a s s i c  ( ? )  

f l a t  t h r u s t .  May be bedding  o r  t h r u s t  c o n t r o l l e d .  

T h i s  i s  t h e  o n l y  o c c u r r e n c e  o f  s i g n i f i c a n t  z i n c  ( 2 5 . 5 % )  

on t h e  p r o p e r t y .  I f  t h e  showing can  be  l o c a t e d  i n  

p l a c e ,  it may p r o v i d e  i m p o r t a n t  c l u e s  on p o s s i b l e  o r e  

c o n t r o l s  i n  t h e  M i s s i s s i p p i a n  f o r m a t i o n s .  

T h i s  i s  a 2"  v e i n  of mass ive  g a l e n a  ( 8 0 . 5 %  P b . ,  

110.8 o z / t  A g . )  i n  q u a r t z i t e  w i t h  d i s s e m i n a t e d  

g a l e n a ,  which a p p e a r s  v e r y  l i m i t e d  i n  e x t e n t .  



(0)  Othe r  Showli-ngs ---- 

A nvxber of o t h e r  s m a l l  showings a r e  known. 

A l n ~ n g s t  t h e s e  are q u i t e  e x t e n s i v e  a r e a s  of d i s -  

seminated  galena i n  t h e  S i l u r i a n  q u a r t z i t e s ,  eas t  

o f  F-3 a n d  east of t h e  Gem. Large a r e a s  of p y r i -  , 

t i z a t i o n  (1-36) a l s o  occur  i n  t h e s e  q u a r t z i t e s  i n  

t h i s  general area. The q u a r t z i t e s  a r e  massive,  

h i g h l y  sk l2c ious  and h a r d ,  as w e l l  as d i f f i c u l t  

t o  d r i l l ,  I f  t h e s e  a r e a s  a r e  i n d i c a t i v e  of any 

economic p o t e n t i a l ,  it cou ld  be r e l a t e d  t o  t h e  

c o n t a c t  zone of the  q u a r t z i t e s  w i t h  t h e  underlying 

b l a c k  slates, along which c o n t a c t  t h e r e  a r e  a l s o  

l a r g e  lenses of fragmental  s i l i c i o u s  buff  dolomite.  

The e x c e l l e n t  F-3 showing i s  t h e  only  one t h a t  

j c s t i f i e s  f u r t h e r  work a long  t h i s  c o n t a c t  zone and 

t h a t  s h o n l d  de termine  t h e  economic p o t e n t i a l  of t h i s  

c o n t a c t .  



I n  excess of 6,000 s o i l  samples  have been t a k e n  

O i i  t h e  property sirlce 1966, most ly  as reconna i s sance  

sampling.  Mvly h igh  l e a d  s o i l  anomalies  have been 

fow~d ,  w i t h  peaks  l ie tween 1 , 0 0 0  and 10,000 p.p.m. of  l e a d  

i n  the s o i l  ( e q u i v a l e n t  t o  0 .1  t o  1% l e a d ) .  The m a j o r i t y  

o f  t h e s e  have n o t  yet been fo l lowed up i n  d e t a i l .  

Ongoing p r o s p e c t i n g  and follow-up s u r v e y s  a r e  

p lanned  i n  some o f  t h e  more promising a r e a s ,  with con- 

t i n u i n g  emphas is  on the d e s i r e  t o  l o c a t e  mineable  r e s e r v e s  

a t  as high a rate as p o s s i b l e .  



7. SUI%&'3?51 OF ECONONIC GEOLOGY ----- 

Grade w i s e ,  t h e  f o l l o w i n g  p o t c n t i a l l - y  economiz 

t y p e s  u f  ore-grade m a t e r i a 3  are impor t an t .  

( a )  Host AbunJant --- 

G e n e r a l l y  averaging abou t  30 o z / t  s i l v e r  

and 30% lead. T y p i c a l  01 A - 1 ,  K-18, Lap 1 0 ,  Dip, 

Blazed T r e e ,  F-3, and ca?able o f  p r o v i d i n g  mill- 

f e e d  of a h b u t  15 -20  o z / t  s i l v e r  and 15-20% l ead  

w i t h  u s u a l l y  on ly  v e r y  minor s p h s l e r i t c .  Abundant 

i n  K-18-B, 

(b) Highes t  -- G r a d e  

Siderite-pyrite-tetrahedrite low i n  l e a d  

w i t h  up t o  1 5  o r  30  o z l t  s i l v e r  f o r  e v e r y  1% l e a d ;  

t h i s  may b e  mixed w i t h  t ype  a. P r e s e n t  i.n s i g n i -  

f i c a n t  amounts i n  Key-3, moderate ly  i n  K-18 -B ;  minor 

amounts i n  A-1. 

(c) Low-Silver, Galena ,  (Sometimes v e r y  c o a r s e  

Appears to be d i s c o n t i n u o u s  and s c a t t e r e d .  

Found m o s t l y  i n  the S i l u r i a n  q u a r t z i t e s  i n  F-2, 

- Canyon a n d  t h e  q u a r t z i t e  w a l l s  of F-3. Probably 

u n f a v o u r a b l e .  

( d l  Gold-Ore 

One shoo t  in a q u a r t z - v e i n  i n  t h e  F-2 adit. 

(0.63 o z / t  gold) .  

.. - Float, in siderite-pyrite-arsenopyrite in 



(el Bedded P y r i t e - - G a l e n a  ---- 

Found i n  the Key 3 5  area ,  b u t  on ly  i n  f l o a t .  

In place s o  f a r  orlly l_)~cId~)d  p y ~ i t c  i n  t h e  u p 2 e r  

part of the K i s s i s s i p p i a n  blclck s la tes .  This 

c o u l d  prove the  most impor tan t  t y p e  of i n i r ~ c r a l i z a -  

t i o n  on the yr*oper?-ty. 



S t r a t i g r 7 a p h i c a l . l y ,  some for*mat ions  now appear 

more f a v o u r a b l e  than others. From t o p  t o  bot tom,  ou? 

p r e s e n t  r a t i n g  i s  as follows: 

( a >  - Cambro-Ordovician -- - -.-.- 

Greenstones  and l u s t r o u s  p h y l l i t e s .  Blazed 

tree, Knol l  and Dip. P o t e n t i a l  not 'known. Knol l  

and D i p  appear  very promis ing .  Large and h igh  

l e a d  s o i l  anomal ies  o c c u r  i n  t h i s  t e r r a i n .  

(b )  J u r a s s i c  ' ( ? I  T h r u s t  - 

Could be an i m p o r t a n t  o r e - c o n t r o l .  The z i n c  

occurrence may be d i r e c t l y  r e l a t e d  t o  it. 

( c )  M i s s i s s j p _ ~ i a n  B u f f - S i l t s t o n e s  

Veins and v e i n l e t s  i n  it appea r  t o  o r i g i n a t e  

i n  t h e  u n d e r l y i n g  b l a c k  slates (Lap 1 0 ,  Key 3 ,  

s e v e r a l  minor o c c u r r e n c e s  ) . 

( d l  M i s s i s s i p p i a n  Black  S l a t e s  

- a n d  a s s o c i a t e d  b l a c k  ( f e l d s p a r )  q u a r t z  eye  t u f f s .  

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

of vo lcanogen ic  s u l p h i d e  d e p o s i t s .  Bedded p y r i t e  

w i t h  l s s o c i a t e d  g a l k n a  (k-35) and s i d e r i t e - p y l - i t e -  

.. . ~ e t r c h e d r i t e  lie a l o n g  o r  n e a r  t h e  t o p  of t h e s e  

b l a c k  slates. 

(e) S t r a t i g r a p h i c  Gap 
I 

_ /-- . - Fur the r  mapping s h o u l d  p i n - p o i n t  t h i s  zone,  



west and w o r t h w e s t  of t h e  a i r s t r i p .  

Devonian 
------"- 

P l a t e ~  grey d o l o m i t e s  and f o s s i l i f e r o u s  

bl ack d o l o m i t e s .  Some s c a t t e r e d  g a l e n a  known 

above and w e s t  of t h e  F-3 area.  O f  v e r y  l i t t l e  

i n t e r e s t .  

(d S t l u r i a n  E a s s i v e  Grey - Q u a r t z i t e s  

La rge  a r e a s  w i t h  minor d i s semina ted  g a l e n a  

and /o r  p y r i t e  are p u z z l i n g .  Canyon drilling i n  

I378 and known s u r f a c e  exposures  s u g g e s t  the 

p r e s e n c e  of o n l y  d i s c o n t i n u o u s  and l o w - s i l v e r  

n i n e r a l i w t i o n ,  - e x c e p t  f o r  t h e  2" Gem v e i n .  

(h) S i l i c i o u s  F ragmen ta l  -. B u f f  Dolomite 

Could be reef a1 remnants .  Thickness  f ron  

O t o  perhaps 1 0 0 ' .  S i g n i f i c a n t  l e a d - z i n c  m i n e r a l i -  

z a t i o n  a l o n g  iYs base i n  t h e  F-3 a r e a .  

(i) S i l u r i a n  B lack  Slates 

- w i t h  g r a p t o l i t e  r emnan t s  i n  t h e  F-.3 a r e a ,  where 

$he s h o w h g  l ies  over a l o c a l  fold i n  t h e  b l a c k  

slates  a d S a c e n t  t o  a l o c a l  p inch-out  o f  t h e  d o l o m i t e ,  

with q u a r t z i t e s  directly on t h e  b l a c k  s l a t e s .  

(j) S i l u r i a n  Grey S l a t e s  

E a s t  of the F-3, a 1,500 '  l o n g  zone i n  b l a c k  



slates i s  l o c a l l y  h i g h l y  g ~ a p h i t j c ,  as p17oved by 

1978 d r i l l i n g ,  Pin 1 8 "  wide zone c a r r i e d  t h r e e  t h i z ~  

beds o f  s i l v e r - b e a r i n g  ga lena  and some ba r i t e  ( c o r e -  

h o l e  78-5 ;  18'' of 1 . 9  o z / t  Ag., 3.1% Pb. and .61 Bafio4) 

i n  grey  s l a t e s  about  100'  below t h e  1 0 0 '  t h i c k  

gm:-hi t ic  b l a c k  s l a t e s .  The grey s l a t e s  a r e  o f t e n  

limey and vary  from laminated  t o  t h i n  and medium 

bedded ( 2 " - 8 " ) ,  and may o f t e n  be c a l l e d  sandy dolo- 

mi tes .  

The A-1,  M-18 and K-18-B and C l i e  i n  t h e  

grey s l a t e s . ,  below a zone a t  l e a s t  6 5 '  t h i c k  o f  

c h l o r i t o i d - b e a r i n g  s l a t e s  which may l o c a l l y  c o n s t i t u t e  

a major marker format ion .  

( k  ) F e l s i t e  Dykes - 
Highly a l t e r e d  f e l s i t e  dykes exceeding a t  

t imes  f i v e  f e e t  i n  width have been encountered 

underground i n  t h e  K-18-B workings and i n  nearby 

d r i l l i n g .  They are n e a r l y  always accompanied by 

an e q u i v a l e n t  w i d t h  o f  whi t e  q u a r t z  wi th  o c c a s i o n a l  

. specks o f  ga lena .  T h e  p r o b a b i l i t y  i s  high t h a t  

t h e s e  dykes are s i g n i f i c a n t  i n  t h e  p rocess  o f  o r e  

d e p o s i t i o n .  



8. SUMMARY AND RECOPII%NDATIONS ------- 

The I o n a  S i l v e r  Mines Ketza  R ive r  p m q e r t y  cove r s  

t h e  main s i l v e r - l e a d  showings i n  t h i s  g e n e r a l  a r e a .  Most 

occurrvxtces are o f  t h e  ve in - type ,  b u t  bedding  c o n t r o l l e d  

d e p o s i t s  are p r e s e n t  i n  t h e  upper  p o r t i o n  of M i s s i s s i p p i a n  

b l a c k  s l a t e s  and  may be r e l a t e d  t o  ( f e l d s p a r )  qua r t z - eye  

b l a c k  t u f f s  a n d  a s m a l l  i n t r u s i v e  l y i n g  w i t h i n  ' t h e  b l ack  

s l a t e s .  

The A - l  and K-18-B v e i n s  have been p a r t i a l l y  

deve loped  and show e x c e l l e n t  promise  o f  b e i n g  economic. They 

l i e  i n  t h e  S i l u r i a n  g r e y  s l a t e s .  F u r t h e r  underground develop- 

m e n t  is recommended. 

The g e n e r a l  a r e a  o f  t h e  Lap - 1 0  and Kno l l ,  l y i n g  

s l i g h t l y  above  t h e  M i s s i s s i p p i a n  b l a c k  s l a t e s  n e a r  t h e  edge 

of t h e  J u r a s s i c  ( ? )  t h r u s t  s h e e t  o f  Cambrian f o r m a t i o n s ,  shows 

many areas o f  h i g h  l e a d  i n  t h e  s o i l s  o v e r l y i n g  b o t h  t h e s e  

f o r m a t i o n s .  I t  i s  t h e  most a t t r a c t i v e  area f o r  f u r t h e r  s u r f a c e  

e x p l o r a t i o n ,  i n i t i a l l y  t o  c o n s i s t  of  p r o s p e c t i n g  and mapping. 

The p r o p e r t y  h a s  a n  o u t s t a n d i n g  p o t e n t i a l  f o r  

economic. t o n n a g e s  o f  l e a d - s i l v e r  m i n e r a l i z a t i o n  and f u r t h e r  

development o f  t h e  A-1 and K-18-E i s  e x p e c t e d  t o  deve lop  r h e  

minimum t o n n a g e  of 100,000 tons o f  1 5  o z / t  o f  s i l v e r  and 
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SUMMARY 

With t h e  a d d i t i o n  of t h e  22 c la ims  on t h e  Camp, Dub, and Gem groups  
I o n a  S i l v e r  Mines L t d .  h a s  i n c r e a s e d  t h e  s i z e  of i t s  h o l d i n g s  i n  t h e  Ketza  
mountainous coun t ry  some 30  m i l e s  s o u t h  o f  t h e  community of Ross R i v e r ,  
Yukon and a c c e s s i b l e  by road from t h e  Campbell Highway o r  by a i r  t o  a 
g r a v e l  a i r s t r i p  one m i l e  from t h e  campsi te .  

The c la im a r e a  i s  u n d e r l a i n  by a  complex sequence o f  sedimentary  and 
v o l c a n i c  rocks  r a n g i n g  i n  a g e  from P r o t e r o z o i c  t o  M i s s i s s i p p i a n .  These  
have been modif ied by b l o c k  and t h r u s t  f a u l t i n g ,  f o l d i n g ,  i n t r u s i v e  a c t -  
i v i t y ,  and perhaps  most s i g n i f i c a n t l y ,  hydrothermal  v e i n  emplacement. 

S i l v e r  o c c u r s  w i t h  massive  a r g e n t i f e r o u s  ga lena  and o c c a s i o n a l l y  
f r e i b e r g i t e  i n  s i d e r i t e  v e i n s ,  w i t h  d i s semina ted  ga lena  i n  a l t e r e d  m i n e r a l -  
i z e d  w a l l r o c k ,  and l o c a l l y  w i t h  banded p y r i t e  and ga lena  i n  b l a c k  s h a l e s .  
Twenty-five geochemical  anomal ies  have been i d e n t i f i e d  on t h e  p r o p e r t y  
and s e v e r a l  of t h e s e  have been shown t o  b e  r e l a t e d  t o  s u l p h i d e  m i n e r a l i z a t i o n .  
Of t h e  many occur rences  which have been d i s c o v e r e d  t o  d a t e ,  f i f t e e n  a r e  
p r e s e n t l y  cons idered  t o  be  of economic i n t e r e s t .  Among them a r e  seven 
recognized  v e i n s  i n c l u d i n g  t h e  K-l8B and A - 1  which t o g e t h e r  a r e  e s t i m a t e d  
t o  c o n t a i n  a  t o t a l  of 55,000 t o n s  of r e s e r v e s  g r a d i n g  17 o z / t o n  Ag and. 
12% Pb. The l i s t  a l s o  i n c l u d e s  f o u r  showings of which t h r e e  a r e  p o s s i b l e  
v e i n s  and o n e ,  t h e  Key 35 ,  a  bedded s u l p h i d e  d e p o s i t .  F i n a l l y  i t  i n c l u d e s  
f o u r  f l o a t  a r e a s  t h e  s o u r c e s  of which remain t o  be d i s c o v e r e d .  

For t h e  1978 f i e l d  season  work should be  performed i n  t h r e e  s t a g e s  
w i t h  p r i o r i t y  recommended f o r  e x p l o r a t i o n  i n  f o u r  of t h e  a r e a s  mentioned 
above.  These a r e  t h e  K-18B, K-18, A - 1  and t h e  F-2 and Canyon. Second 
and t h i r d  phases  should i n c l u d e  e x p l o r a t i o n  on t h e  Key 35 and F-3 showings 
and follow-up work i n  a l l  a r e a s  o f  i n t e r e s t .  An e s t i m a t e  o f  t h e  c o s t  o f  
t h e  recommended work f o r  Phase 1 i s  $65,000, f o r  Phase 2  $85,000, and f o r  
Phase 3  $95,000 f o r  a t o t a l  of $245,000. 
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1.0  INTRODUCTION 

1.1 Terms of  Refe rence  

The i n f o r m a t i o n  con ta ined  i n  t h i s  r e p o r t  i s  based p a r t l y  upon 
o b s e r v a t i o n s  made by t h e  w r i t e r s  d u r i n g  t h e  course  o f  two v i s i t s  t o  
t h e  Iona  S i l v e r  Mines P r o p e r t y  i n  t h e  Ketza River  a r e a  b u t  draws 
c o n s i d e r a b l y  on d a t a  provided by company o f f i c e r s .  Of t h i s  m a t e r i a l  
much i s  con ta ined  i n  r e p o r t s  prepared on b e h a l f  of p r e v i o u s  owners 
o f  t h e  showings and t h e  remainder ,  which i n c l u d e s  most of t h e  geo- 
l o g i c a l  mapping, i s  t h e  product  o f  f i e l d  work c a r r i e d  o u t  by Iona 
d u r i n g  t h e  1977 f i e l d  season.  I n  a d d i t i o n ,  a l l  maps and diagrams 
i n c l u d e d  i n  t h i s  r e p o r t  were prepared from d a t a  s u p p l i e d  by company 
o f f i c e r s .  T h i s  r e p o r t  t h e n ,  i s  a  compi la t ion  o f  e a r l i e r  and c u r r e n t  
d a t a  and i s  in tended  t o  summarize p r o g r e s s  on t h e  p r o p e r t y  and t o  
p r e s e n t  a  s e t  of recommendations f o r  con t inued  development. 

The w r i t e r s '  terms o f  r e f e r e n c e  a r e  l i m i t e d  t o  t h e  p r e p a r a t i o n  
o f  t h i s  r e p o r t  and do n o t  extend i n t o  t h e  management of t h e  companies 
a f f a i r s  o r  e x e c u t i o n  o f  any  o f  t h e  recommendations con ta ined  i n  t h i s  r e p o r t .  

1 . 2  Claims and Ownership 

Iona S i l v e r  Mines L td .  o f  1015-837 W. H a s t i n g s  S t . ,  Vancouver, B . C .  
h o l d s ,  d i r e c t l y  and under o p t i o n ,  86 m i n e r a l  c la ims  i n  t h e  Ketza River  
A r e a ,  Watson Lake Mining D i s t r i c t ,  Yukon. Claim d i s t r i b u t i o n  i s  shown 
i n  F i g u r e  2  and p a r t i c u l a r s  a r e  g iven  i n  t h e  t a b l e  below. 

Name of Claim Record No. - Record Date 

Camp 2-8 
Dub 1-8 
Gem 1-6 
A 1-8 
B 1-8 
C 1-8 
D 1-4 
Camp 1 
Hope 1-6 
P e t e  1-3  
B 9  f r  6 1 0  f r  
Hope 7  f r  6 8  f r  
Camp 9-16 
Wood 1 6 2  
Les  1 & 2  
OK 1-5 
OK 6-11 

March 1, 1976 
March 1, 1976 
March 1, 1976 
May 31, 1972 
May 3 1 ,  1972 
May 31 ,  1972 
August 1 5 ,  1972 
November 2 ,  1975 
September 24,  1976 
September 27 ,  197G 
September 27 ,  1976 
September 27,  1976 
November 1, 1976 
May 6 ,  1977 
June  23,  1977 
August 29 ,  1977 
September,  1977 



1 . 3  L o c a t i o n  and Access  

The c l a i m s  a r e  l o c a t e d  on t h e  NTS map s h e e t  105-F-9 and c e n t e r e d  
a t  132' 1 0 '  W l o n g i t u d e  and 610 32 '  N l a t i t u d e  i n  t h e  a r e a  s o u t h  
of  t h e  j u n c t i o n  o f  t h e  Upper Ketza River  and Cache Creek. They a r e  
a c c e s s i b l e  from t h e  community o f  Ross R i v e r ,  Yukon, 3 0  a i r  m i l e s  t o  
t h e  n o r t h ,  v i a  t h e  Campbell Highway and a  40 km l o n g  t r u c k  r o a d  
which f o l l o w s  t h e  Ketza R i v e r .  The showings themse lves  may b e  
reached  v i a  some 20 km of  l o c a l  a c c e s s  r o a d s .  A s e r v i c e a b l e  
500 m long g r a v e l  a i r  s t r i p  was c o n s t r u c t e d  s e v e r a l  y e a r s  ago 
i n  t h e  Ketza River  v a l l e y  and i s  l o c a t e d  abou t  1 . 5  km from t h e  
Iona  camps i t e  and c e n t r a l  w i t h  r e s p e c t  t o  t h e  pr imary a r e a s  o f  i n t e r e s t .  

1 . 4  Physiography and Topography 

The c l a i m  group l i e s  i n  mountainous c o u n t r y  between a b o u t  1000 
and 1700 m e t r e s  above s e a  l e v e l .  I t  i s  d i s s e c t e d  by  b o t h  t h e  n o r t h -  
w e s t e r l y  f lowing  Ketza River  and i t s  n o r t h e a s t e r l y  f lowing  t r i b u t a r y ,  
Cache Crezk.  

Outcrop i s  abundant on t h e  r i d g e s  b u t  bedrock  i s  g e n e r a l l y  ob- 
s c u r e d  by t a l u s  on t h e  lower s l o p e s .  V a l l e y  bot toms t end  t o  b e  
a l l u v i u m  f i i l e d  ~ ~ ~ h o u g h  a  number of  d r a i n a g e s ,  i n c l u d i n g  t h e  two 
major o n e s ,  do  c u t  through bedrock l o c a l l y .  The v a l l e y s  a r e  wooded, 
p redomina t ly  w i t h  n o r t h e r n  b l a c k  s p r u c e  and l e s s e r  amounts o f  balsam 
i n  q u a f i t i t i e s  s u f f i c i e n t  t o  meet r equ i rements  f o r  underground work. 
The Ketza River  and i t s  t r i b u t a r i e s  should  p r o v i d e  a  r e l i a b l e  y e a r  
round w a t e r  s u p p l y  f o r  b o t h  i n d u s t r i a l  and domes t i c  purposes .  

1 . 5  Camp and F a c i l i t i e s  

E a r l y  i n  t h e  1977 f i e l d  season  a  new camps i t e  was s e l e c t e d  and 
c l e a r e d  and a  t r a i l e r  camp w i t h  k i t c h e n  f a c i l i t i e s  al.d accommodation 
f o r  a  crew of  abou t  a  dozen people  was s e t  up. The camp i s  s u p p l i e d  
w i t h  e l e c t r i c i t y  and runn ing  wa te r  a n d ,  w i t h  minor a d d i t i o n s  and 
m o d i f i c a t i o n s ,  should  comfor tab ly  s u p p o r t  a  crew o f  a b o u t  15 men. 

1 .6  Prev ious  Work 

The f i r s t  r ecorded  h i s t o r y  of  s i l v e r - l e a d  m i n e r a l i z a t i o n  i n  t h e  
a r e a  was made i n  1946 by p r o s p e c t o r s  working f o r  t h e  Hudson Bay Mining 
and S m e l t i n g  Company. I n  1955 a  work program was c a r r i e d  ~ u t  
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by Conwest E x p l o r a t i o n s  who drove t h r e e  s h o r t  d r i f t s ,  t o t a l l i n g  
some 36 m on t h e  Key 3  showing. Between 1965 and 1969 S i l v e r  Key 
Mines and Stump Mines c a r r i e d  o u t  e x t e n s i v e  geochemical  su rveys  
and abou t  900 m of underground development. T h i s  i n c l u d e d  work 
on t h e  s i l v e r - l e a d  v e i n s  p r e s e n t l y  b e i n g  explored.  

Regional  and l o c a l  g e o l o g i c a l  mapping and i n v e s t i g a t i o n s  have  
been c a r r i e d  o u t  by b o t h  t h e  G e o l o g i c a l  Survey of Canada and t h e  
Department o f  I n d i a n  A f f a i r s  and Northern Development. The gen- 
e r a l  geology of t h e  p r o s p e c t  a r e a  i s  inc luded  i n  GSC Map 7-1960 
(Quie t  Lake; NTS 190-F) by Wneeler,  Green,  and Roddick and i n  a  
r e c e n t  compi la t ion  (GSC 0.F 486) by D . J .  Templeman-Kluit. 

S i n c e  1972 Iona S i l v e r  Mines o r  i t s  p r i n c i p a l s  have a c q u i r e d  
a l l  of  t h e  known impor tan t  s i l v e r - l e a d  v e i n s  and o t h e r  m i n e r a l  
occur rences  i n  t h e  a r e a .  During t h e  summer of 1977 Iona i n i t i a t e d  
a  program of e x p l o r a t i o n  work which inc luded  b u l l d o z e r  and hand 
t r e n c h i n g ,  geochemical  sampl ing,  g e o l o g i c a l  mapping, and road  and 
camp c o n s t r u c t i o n .  

GEOCHEMISTRY 

2 .1  Genera l  S ta tement  

S o i l  sampling i n  c o n j u n c t i o n  w i t h  g e o l o g i c a l  mapping i s  p r e s e n t l y  
cons idbred  t h e  most e f f e c t i v e  e x p l o r a t i o n  method f o r  use  on t h e  
c la im group. The method i s  enhanced by t h e  near  absence of s i g n -  
i f i c a n t  g l a c i a l  overburden and was f i r s t  employed i n  1966 on a 
r e l a t i v e l y  g e n t l e  s l o p e  w i t h  l i g h t  v e g e t a t i o n  i n  what i s  now known 
a s  t h e  A - 1  a r e a  by p rev ious  o p e r a t o r s .  Some 800 samples were c o l -  
l e c t e d  a t  one hundred f o o t  i n t e r v a l s  on g r i d  l i n e s  200 f e e t  a p a r t  
and t e s t e d  f o r  l e a d .  Two a r e a s  of h igh  v a l u e s  runn ing  between 800  
and 1500 ppm lead  were d e f i n e d  and ,  i n  1967, one of t h e s e  was d r i l l e d  
r e s u l t i n g  i n  t h e  d i s c o v e r y  o f  t h e  A - 1  v e i n .  With a  s u r f a c e  exposure  
810 '  long  averag ing  24.9 o z / t o n  s i l v e r  and 22.2% l e a d  a c r o s s  4  f e e t  
t h i s  v e i n  was cons idered  a  s i g n i f i c a n t  f i n d  and ,  a s  a  r e s u l t  o f  i t s  
d i s c o v e r y  a n  e x t e n s i v e  program of s o i l  sampling f o r  l e a d  was planned 
and c a r r i e d  o u t  by Archer ,  Cathro and A s s o c i a t e s  i n  J u l y  and August  
1968. 
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During t h e  course of t he  survey 5178 samples were taken from 
seven d i f f e r e n t  g r i d s .  A t o t a l  of 25 anomalies were o u t l i n e d ,  of 
which 15 a r e  equal  o r  l a r g e r  i n  s i z e  and i n t e n s i t y  t o  t h e  1966 A - 1  
anomaly. Thei r  l oca t ions  a r e  p l o t t e d  on Map 5 of t h i s  r e p o r t .  
Follow-up work on one of t h e s e  led  t o  t he  discovery of t he  K-18B 
ve in  i n  September 1968, b u t  none of the  o ther  a r e a s  were i n v e s t -  
i ga t ed  a t  t he  time. The ope ra to r s  subsequently ceased work on t h e  
property owing t o  a  drop i n  t h e  p r i c e  of s i l v e r  and consequent f i n -  
ancing d i f f i c u l t i e s .  

I n v e s t i g a t i o n s  based on the  e a r l i e r  work were s t a r t e d  by Ions S i lve r  
Mines dur ing  the  1977 f i e l d  season. Some 200 s o i l  samples were 
taken and analyzed f o r  l e a d ,  copper,  and s i l v e r .  Background Pb 
values were found t o  be  t o  t he  order  of 25 pps and, i n  g e n e r a l ,  on ly  
anomalous a r e a s  s u b s t a n t i a l l y  over 400 ppm Pb were considered f o r  
follow-up. This  work, however, has  r e s u l t e d  i n  t he  d iscovery  of one 
new anomalous a rea  and one new showing, the  Gem. It has  a l s o  more 
accu ra t e ly  defined a  t h i r d  anomaly which was previously only i n d i c a t e d .  

2.2 Anomalous Areas 

I n  the K-18 area  two anomalies known s ince  1969 were opened up 
with bul ldozer  t renches .  One r e s t r i c t e d  lead high was found t o  
correspond wi th  the t r a c e  of an old grave l  stream channel con ta in ing  
b o u l d e ~ s  of massive galena.  The channel i s  buried beneath about 
5  m of c l ay  which has apparent ly  moved by s o l i f l u c t i o n  and the  source  
of t he  galena remains t o  be found up h i l l .  The second anomaly c o r r e s -  
ponds with a  major low-grade mineral ized s t r u c t u r e  which has  been 
t raced f o r  about 230 m and i s  open on both ends. 

Another of the o ld  anomalies has  now been shown t o  be r e l a t e d  
t o  the  Blazed Tree Vein. This  s t r u c t u r e  c a r r i e s  widths up t o  about  
0 .6 m of massive a r g e n t i f e r o ~ ~ s  galena over a  s t r i k e  length  of 150 m 
i n  t e r r a i n  not  r e a d i l y  a c c e s s i b l e  t o  a  bu l ldozer .  Further  work i s  
planned i n  t h i s  a r ea .  

Many of the  major anomalous a r e a s  remain t o  be i n v e s t i g a t e d .  
I t  i s  a n t i c i p a t e d ,  however, t h a t  a d d i t i o n a l  near -sur face  ve in  exposures  
w i l l  be d iscovered ,  a s  t h e r e  a r e  a number of anomalies wi th  va lues  
ranging from 2,000 t o  15,370 pprn (0.2 t o >  1.5%) lead .  There a r e  a l s o  
seve ra l  small  i n t e n s e  anomalous a r e a s  a s  we l l  a s  some weaker l a r g e  
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ones which appear t o  coincide with the  covered contac t  a t  the  base 
of t he  vo lcan ic  u n i t  on the  lower south face  of S i l v e r  Ridge. 

The b l ack  S i l u r i a n  s l a t e s  have a l s o  been found t o  have a  
h ighe r  than  normal lead content  and a r e  knom t o  be c a r r i e r s  of 
base-metal depos i t s  much f u r t h e r  t o  t h e  e a s t ,  i n  t h e  Selwyn Basin 
( s e e  r e g i o n a l  geologica l  s e c t i o n ) .  The F-3 v e i n ,  l i e s  near t h e  
con tac t  between such a  b lack  s l a t e  u n i t  and over ly ing  q u a r t z i t e .  

3 .0  GEOLOGY 

3 . 1  General Statement 

The claims l i e  w i th in  an area of deformed sedimentary and 
vo lcan ic  rocks varying i n  age from Proterozoic  t o  Miss i ss ippian .  
The o l d e s t  s t r a t a  i n  t he  genera l  a r ea  a r e  t he  s l a t e s ,  s h a l e s ,  and 
q u a r t z i t e s  which r ep resen t  t he  l a t e  Precambrian " G r i t  Unit" i n  t h e  
a r e a .  These a r e  unconformably ove r l a in  by lower Cambrian l imes tones ,  
do lomi tes ,  s i l t s t o n e s ,  and a r g i l l i t e s  and toge ther  l i e  immediately 
west of t he  main mineral ized a r e a .  Here they comprise a  l o c a l  geo- 
l o g i c a l  "high" which forms the  core of an a n t i c l i n o r i a l  s t r u c t u r e  
modified by b lock  f a u l t i n g  and shown ou t l i ned  i n  Fig. 2 .  To the  
n o r t h e a s t  t h e  lower Cambrian i s  unconformably o v e r l a i n  by upper Cam- 
b r i a n  t o  Ordovician p h y l l i t e s ,  s l a t e s ,  l imestones,  and greenstones.  
These $ r e  important a s  t h e  hos t  rocks f o r  s eve ra l  vein type s i l v e r -  
lead  occurrences i n  t he  Ketza a rea .  

I n  t h e  southern  pa r t  of the a rea  of i n t e r e s t  t he  Cambro-Ordovician 
rocks  a r e  i n  conformable contac t  wi th  the  over ly ing  Ordovician and 
S i l u r i a n  c l a s t i c  sediments and t h e  Siluro-Devonian dolomi tes ,  and 
dolomi t ic  c l a s t i c s .  Fur ther  north i n  t he  c e n t r a l  p a r t  of t h e  mineral-  
i zed  a rea  they  a r e  o v e r l a i n ,  perhaps disconformably, by grey t o  buff  
o r t h o q u a r t z i t e  of S i l u r i a n  age. A number of showings have been d i s -  
covered i n  Cambro-Ordovician rocks a t  t h e  base of t h i s  u n i t  poss ib ly  
i n d i c a t i n g  t h a t  i t  may have had l o c a l i z i n g  in f luence  on mineral  
depos i t ion .  

The nor thern  p a r t  of t he  Iona property i s  under la in  by upper 
Devonian and Miss i ss ippian  s l a t e s ,  c h e r t s ,  and greywackes and by the  
youngest layered rocks i n  t he  a r e a ,  t he  Miss i ss ippian  f e l s i c  vo lcanics  
which a r e  r epo r t ed  t o  hos t  bedded sulphide d e p o s i t s  elsewhere i n  t h e  
region.  They protrude from beneath t h e  S i l v e r  Ridge t h r u s t ,  a  sou the r ly  
dipping f a u l t  which has d isp laced  an al lochthonous block of t he  
Cambro Ordovician rocks northward. 
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The important  meta ls  known i n  the  d i s t r i c t  a r e  s i l v e r ,  and 
lead.  Zinc i s  s i g n i f i c a n t  elsewhere i n  t he  f e l s i c  vo lcanic  rocks 
b u t ,  except  i n  one i n s t a n c e ,  i s  gene ra l ly  s ca rce  i n  t he  a r ea  of i n t e r e s t .  
Minor copper and gold a l s o  occur b u t  a r e  p re sen t ly  thought t o  be of 
l imi t ed  economic importance. 

The most abundant o r e  mineral  i s  a rgen t i f e rous  galena. It forms 
massive ve ins  o r  coarse d isseminat ions  wi th in  carbonate ve ins .  
Other su lphides  a r e  t e t r a h e d r i t e  (o r  f r e i b e r g i t e ) ,  p y r i t e ,  and p y r r h o t i t e .  
They may occur a s  minor c o n s t i t u e n t s  w i th in  the  massive galena o r  
disseminated i n  g a n ~ u e  which i s  comprised mainly of s i d e r i t e  b u t  wi th  
minor qua r t z .  P y r i t e  and galena a r e  a l s o  present  i n  bands and d i s -  
seminat ions i n  b lack  g r a p h i t i c  s h a l e  o r  s l a t e  i n  t h e  c e n t r a l  p a r t  of 
the  proper ty  . 

A t  l e a s t  t h r e e  d i s t i n c t  types of sulphide occurrences a r e  p re sen t  
on the  Iona property.  The b e s t  known a r e  the  ve ins  of massive galena 
which cu t  v i r t u a l l y  a l l  of t he  rock types.  They tend t o  s t r i k e  nor th-  
e r l y  and vary i n  width from a  few c m  t o  5 m o r  more. They cha rac t e r -  
i s t i c a l l y  c o n s i s t  of a  zone of massive a rgen t i f e rous  galena f lanked by 
s i d e r i t e  gangue m a t e r i a l .  Galena and minor sulphide minera ls  i nc lud ing  
p y r i t e  may occur both disseminated i n  t h e  gangue or  a s  minor s t r i n g e r  
ve ins  w i th in  tile gangue and ad jacen t  country rock. 

Galena i s  present  a s  coarse disseminat ions i n  carbonate  u n i t s  a t  
s eve ra l  l o c a l i t i e s  on the proper ty  p a r t i c u l a r l y  near o r  a t  geo log ica l  
contac' ts.  

Massive p y r i t e  and disseminated galena occur i n  b l ack  g r a p h i t i c  
sha l e s  and s l a t e s  a s soc i a t ed  with c h e r t ,  greywacke, and c h e r t  pebble 
conglomerate. Bedding of t he  p y r i t e  i s  d i s t i n c t  sugges t ing  a syngenet ic  
o r  poss ib ly  d i a g e n e t i c  o r i g i n  f o r  the  su lphides .  

3 . 2  Deta i led  Proper ty  Geology 

Knowledge of t he  geology of the property i s  based on ex tens ive  
reconnaissance of t he  claim area  and on i n i t i a l  d e t a i l e d  mapping on a  
s c a l e  of 1 inch. t o  400 f e e t  of the por t ion  of the  claim group l y i n g  
nor th  of Cache Creek. The Cache Creek v a l l e y  i t s e l f  may r ep resen t  t he  
su r f ace  t r a c e  of a  i l igh angle  f a u l t ,  down-dropped t o  t he  nor th  t o  t h e  
order  of 100 t o  300 m. The f a u l t  i s  an important geo log ica l  boundary 
and t h i s ,  a long  wi th  the  d i f f e r e n c e  i n  the  degree of in format ion  from 
e i t h e r  s i d e  makes i t  convenient t o  t r e a t  t he  nor th  and south b locks  
sepa ra t e ly .  
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South Block o r  Q u a r t z i t e  Mountain Block 

I n  t h e  south a r e a ,  t he  o l d e s t  exposed rocks comprise a  s e r i e s  
of fo lded  p h y l l i t e s  of d i f f e r e n t  hues of grey ,  conta in ing  lensy  
beds of dolomites  up t o  about 3 m t h i c k  and a  heavy p l a t ey  c h l o r i -  
t o i d  s l a t e  up t o  perhaps 10 m t h i c k ,  which may prove most u s e f u l  
a s  a  marker bed. Thei r  age  i s  considered t o  be Cambrian. These 
beds a r e  a f f e c t e d  by i s o c l i n a l  fo ld ing ;  ax ia loplanes  s t r i k e  about 
~ 2 5 '  W wi th  s t e e p  d i p s  of t h e  order  of 65'-70 t o  t h e  e a s t ;  t h e  
f o l d  a x i s  e x h i b i t  i n  genera l  shallow plunges mostly a b m t   GO-20' 
north-northwest .  

The Canbrian p h y l l i t e s  a r e  ove r l a in  by S i l u r i a n  b l ack  s l a t e s .  
No exposures of t he  con tac t  have been found bu t  a  s t rong  unconformity 
i s  suspected a s  t h e  b l ack  s l a t e s  appear t o  be much l e s s  i n t e n s e l y  
folded than  t h e  p h y l l i t e s .  Some remnants of g r a p t o l i t e s  were found 
i n  one l o c a t i o n  (nea r  t h e  F-3 ve in ) .  Overlying the  s i a t e  u n i t  i s  a  
massive brownish-grey weathering s i l t y  dolomite ,  t he  t o t a l  t h i ckness  
of which i s  unknown a l ~ h o u g h  i t  i s  apparent ly  l o c a l l y  i n  excess  of 30 m. 

The dolomite i s  gene ra l ly  succeeded by a near-massive coarse  
o r t h o q u a r t z i t e  wi th  some angular  disconformity. I n  a t  l e a s t  one 
l o c a t i o n  (F-3 Vein) t h e  dolomite i s  absent  and f o r  an i n t e r v a l  of 
about 10 m t h e  q u a r t z i t e  l i e s  d i r e c t l y  on black s l a t e .  

The q u a r t z i t e  i s  over 150 m t h i c k  and i s  i n  t u r n  o v e r l a i n  by a  
p l a t ey - l imes tone ,  t he  upper p a r t  of which conta ins  Str ingocephalus 
f o s s i l s  and i s  t h e r e f o r e  of probable Mid-Devonian age. These a r e  t h e  
youngest rocks  so  f a r  i d e n t i f i e d  south of Cache Creek. 

The presence of one o the r  formation has a l s o  been recognized i n  
t he  South b lock;  t he  Cambrian-Ordovician a l lochthon,  an o lder  rock 
u n i t  c a r r i e d  by a  f l a t  t h r u s t  over younger rocks and d i s t r i b u t e d  over 
an  ex tens ive  a rea  i n  t h i s  p a r t  of the  Yukon. This  g ives  r i s e  t o  
r a t h e r  complex s t r u c t u r e s  a s  t he  t h r u s t  planes themselves have,  i n  
some a r e a s ,  been folded ex tens ive ly .  

I n  and near t he  claim a r e a ,  t he  allochthonous u n i t  comprises 
a  greenish  agglomerate of vo lcanic  o r i g i n  with grey and b l ack  s c h i s t  
fragments which may range from 1.5 mm t o  30cm i n  diameter .  I t  
i s  interbedded wi th  l u s t r o u s  o r  "s i lvery"  p h y l l i t e  and o v e r l a i n  by 
f ine-gra ined  b a s a l t i c  t o  a n d e s i t i c  t o  d i o r i t i c  ex t rus ives .  

A remnant of t h i s  t h r u s t  p l a t e ,  cons i s t i ng  mostly of t h e  green 
agglomerate,  extends f o r  over a  mi le  from south of the  K-18 a rea  t o  
t h e  F-4 a r e a ,  over ly ing  both the  Cambrian p h y l l i t e s  and S i l u r i a n  
O r  t h o q u a r t z i t e s  . 
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North Block o r  S i l v e r  Ridge Block 

North of Cache Creek an ex tens ive  t h r u s t - p l a t e  comprised of t he  
assemblage of agglomerates,  p h y l l i t e s ,  and a n d e s i t e s  of Cambro-Ordovician 
age ,  ove r r ides  t he  youngest u n i t  so  f a r  i d e n t i f i e d  i n  the  a r e a :  t h e  
Miss i ss ippian  f e l s i c  vo lcanic  and volcanogenic sedimentary assemblage. 
This  p l a t e  s t r i k e s  about N 75' E and d i p s  on the  average about 20' S ,  
wi th  g e n t l e  undulat ions between 0' and 40°. 

A t  S i l v e r  Creek pas s ,  near  t h e  no r th  end of S i l v e r  Ridge t h e  
underlying Miss i s s ip i an  rocks c o n s i s t  of grey and b lack  che r ty  s i l t -  
s tones  s t r i k i n g  north-south wi th  a  30' d i p  e a s t .  The d i p  f l a t t e n s  t o  
about 15' f u r t h e r  n o r t h ,  and t h e  u n i t  cont inues a t  l e a s t  6 km a long 
s t r i k e  i n  t h a t  d i r e c t i o n .  

Between S i l v e r  Creek Pass and the  Key 3 showing, t he  u n i t  shows 
a  rap id  l a t e r a l  change from a  s i n g l e  sequence of i n t e r f i n g e r i n g  
l enses  and bands of dark c h e r t  and che r ty  s i l t s t o n e s  i n  the  nor th-  
west i n t o  two l i t h o l o g i c a l l y  d i s t i n c t  menhers f u r t h e r  t o  t he  s o u t h e a s t ;  
a  t h i c k  b lack  s l a t e  o v e r l a i n  by t h i n  bedded l i gh t -bu f f  s i l t s t o n e s  and 
s i l t y  a r g i l l i t e s .  Immediately southeas t  of t h e  Key 3 showing, f i n e l y  
bedded green and Frey t u f f s  appear i n  t h e  upper member and w i t h i n  
150 m the b lack  s l a t e  formation grades i n t o  a  b lack  c r y s t a l  t u f f ,  
l o c a l l y  h ighly  s c h i s t o s e  and wi th  abundant e longated f e ldspa r  augen and 
small  quar tz  eyes.  Fur ther  south along the  e a s t  f ace  of S i l v e r  Ridge, 
t he  b lack  c r y s t a l  t u f f  c a r r i e s  only spa r se  quartz-eyes and i s  occasion-  
a l l y  a s soc i a t ed  wi th  minor b l ack  s l a t e .  

Some 450 m no r theas t  of t he  Key 3  showing, a  p ropy l i t i zed  s y e n t i c  
i n t r u s i v e  cu t s  the fe ldspar -quar tz -eye  t u f f  and i s  exposed f o r  a  
length of some 200 m. The over ly ing  beds have been pyr i tzed  and a  
stro:,g broxn-yellow-cream gossan has been developed over a  v e r t i c a l  
d i s t ance  of 100 m t o  the same e l e v a t i o n  where the  Key 3 showing l i e s  
on s t r i k e  some 250 rn t o  t h e  wes t .  The company r e p o r t s  t h a t ,  near 
the  i n t r u s i v e  c o n t a c t ,  a  l imi ted  a rea  of anomalous r a d i a t i c n  has  been 
observed. Levels a r e  about four  t imes backgro.,nd and a r e  t e n t a t i v e l y  
a t t r i b u t e d  t o  radon gas.  

On the  southwest f a c e  of S i l v e r  Ridge, i n  the  a r ea  of the  Lap 10 
ve in ,  t he  Mis s i s s ip i an  rocks c o n s i s t  of the upper member, t he  l i g h t -  
buff  thin-bedded s i l t s t o n e s  and volcanogenic sediments which ove r ly  
the  b lack  s l a t e s .  
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The contac t  between the  lower s l a t e  and t h e  upper s i l t  member 
has  been t raced  a s  f a r  a s  t he  south f ace  of S i l v e r  Ridge where t h e  
s l a t e  apparent ly  disappears  under the  S i l v e r  Ridge t h r u s t ,  t o  r e -  
emerge near the  Lap-10 a rea .  The mineral ized b l ack  s l a t e s  i n  t h e  
Key 35 a rea  a r e  ev ident ly  p a r t  of t h i s  u n i t  a s  we l l .  The h e a v i l y  
a l t e r e d  rocks j u s t  below t h e  t h r u s t ,  over ly ing  t h e  b l ack  s l a t e s  
he re  s t i l l  show on t h e i r  bedding planes t he  mudcrack-like f e a t u r e s  
c h a r a c r e r i s t i c  of the  buff s i l t  u n i t  which o v e r l i e s  t he  s l a t e  
elsewhere. 

The contac t  between the  two important members of t h e  Miss i s s -  
i pp ian ,  t he  thin-bedded buff  s i l t s t o n e s  and t h e  underlying black-  
s l a t e s  o r  b lack  t u f f s ,  may have economic s i g n i f i c a n c e  a s  both 
bedding-control ied py r i t e .  and a r g e n t i f e r o u s  galena i n  t h e  Key 3 and Key 
35 a r e a s  a r e  assoc ia ted  wi th  i t .  A t  t h e  Key 35 showing a  1 2  m t h i c k  
s e c t i o n  of b lack  s l a t e  near the  con tac t  i s  banded wi th  p y r i t e  and . 
l o c a l l y  galena.  Bands a r e  gene ra l ly  from 1 t o  2 cm wide b u t  i n  
p laces  exceed 0.6m. Another f e a t u r e  of poss ib l e  economic importance 
i s  t h e  zone of mineralized t u f f  over ly ing  the  s y e n i t e  i n t r u s i v e  
near  t he  Key 3 .  Conditions he re  a r e  c o n s i s t e n t  wi th  those 
envisioned f o r  the  development of bedded massive su lphide  deposiJs .  

S t r u c t u r e  

The Ketza a rea  i s  e s s e n t i a l l y  a  complex d e p o s i t i o n a l  b a s i n  
which has  been severe ly  modified by t e c t o n i c  processes  which occurred 
both dur ing  and subsequent t o  sedimentation. There processes  i n -  
c lude i n t r u s i v z  and volcanic  a c t i v i t y ,  fo ld ing ,  f a u l t i n g ,  and 
hydrothermal a c t i v i t y .  Dominant s t r u c t u r a l  f e a t u r e s ,  however, a r e  
four  main f a u l t s  which shape the  a rea  geo log ica l ly .  Two northwest  
t rending  high angle normal f a u l t s  down-dropped t o  the  no r theas t  a r e  
thought t o  occupy the  va l l eys  of the  Ketza River and Misery Creek. 
A t h i r d  no r theas t  t rending  h igh  angle  f a u l t  i s  be l i eved  t o  fol low 
t h e  v a l l e y  of Cache Creek d iv id ing  the  S i l v e r  Ridge rocks from those  
t o  t he  south on the  Quar t z i t e  Mountain block.  It i s  apparent ly  
down-dropped t o  the  northwest. The fou r th  f a u l t  i s  a  r eve r se  f a u l t  
wi th  a  g e n t l e  souther ly  dip.  It has t h r u s t  Cambro-Ordovician volcanic  
rocks over t he  Miss i ss ip ian  f e l s i c  vo lcan ic  rocks exposed on S i l v e r  Ridge, 
l t r g e l y  obscuring them and i s  r e f e r r e d  t o  h e r e  a s  t he  S i l v e r  Ridge t h r u s t .  

Fau l t i ng  and f r a c t u r i n g ,  b u t  on a  l o c a l  s c a l e  combined wi th  
hydrothermal ac t iv i ty ,produce  the  most important  s t r u c t u r e s  i n  t h e  
a r e a ,  t h e  sulphide bear ing  ve ins .  These tend t o  s t r i k e  w i t h i n  a  
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few degrees of north-south and vary i n  width from a  few cent imet res  
t o  s eve ra l  metres .  The i r  genes is  cnd r e l a t i o n s h i p  t o  the  major 
f a u l t s  has  y e t  t o  be e s t ab l i shed .  Some, however, such a s  t he  A - 1  
v e i n ,  a r e  p e r s i s t e n t  f e a t u r e s  and may r ep resen t  sp lays  o r  t e a r s  
a t t r i b u t a b l e  t o  movement on the  Ketza River o r  Misery Creek f a u l t s .  

Another poorly understood f e a t u r e  i s  t h e  r ap id  change i n  t h e  
a t t i t u d e  of t he  Miss i s s ipp ian  f e l s i c  v o l c a n i c - s i l t s t o n e  u n i t  
between S i l v e r  Ridge Pass and the  Key 3 area .  The a x i s  of t h i s  
fo ld ing  co inc ides  roughly wi th  t h e  f a c i e s  change from s l a t e s  t o  
t u f f s  and l i e s  near  t h e  s y e n i t i c  i n t r u s i o n  i n  t h e  Key 3 a r e a .  

S u r f i c i a l  Geology 

S u r f i c i a l  d e p o s i t s  i n  t he  claim a rea  f a l l  i n t o  t h r e e  main groups; 
c o l l u v i a l ,  g l a c i a l ,  and a l l u v i a l .  Col luvia l  m a t e r i a l  composed i n  
p a r t  by e l u v i a l  s o i l s  and p a r t l y  by angular  fragments has  been snbjec ted  
t o  s o l i f l u c t i o n  and probably comprises the  g r e a t e r  p a r t  of t h e  over- 
burden on the  lower s lopes .  I t  mantles much of t h e  p o t e n t i a l l y  
minera l ized  t e r r a n e  b u t  f o r t u n a t e l y  responds we l l  t o  geochemical 
sampling. G lac i a l  overburden appears  t o  be minimal on the  claims.  
Features  a r e  r e s t r i c t e d  t o  a  few moraines i n  t h e  upper Cache Creek 
v a l l e y  and s c a t t e r e d  boulders .  S i l t  and c l ay  depos i t s  on t h e  lower 
s lopes  may be e l u v i a l  o r  may i n  p a r t  be the  r e s u l t  of a  f l u v i o g l a c i a l  
per iod .  A l l  major v a l l e y s  a r e  f i l l e d  t o  considerable  depth wi th  
a l l u v i a l  m a t e r i a l ,  f o r  t h e  most p a r t ,  obscuring a l l  outcrop on t h e  
valley. f l o o r s .  

3 . 3  Economic Geology 

The ve ins  i n  t he  a r ea  cu t  v i r t u a l l y  a l l  rock types and a r e  
e s s e n t i a l l y  composed of s i d e r i t e  occas iona l ly  accompanied by qua r t z  
and c a l c i t e .  They a r e  cha rac t e r i zed  by shoots  of massive t o  near -  
massive galena a s soc i a t ed  wi th  f r e i b e r g i t e  and minor amounts of 
p y r i t e .  The qua r t z  appears  t o  be r e s t r i c t e d  t o  a r eas  of l a t e  move- 
ments on the  minera l ized  f i s s u r e s ,  e iShzr  near f a u l t  zones o r  a t  t h e  
te rmina t ion  of ore-shoots .  I n  some cases ,  massive galena forms ve ins  
i n  t he  wal l rock  wi thout  s i d e r i t e  gangue; i n  o ther  cases  disseminated 
galena and f r e i b e r g i t e  occur w i th in  the  s i d e r i t e  gangue. S i g n i f i c a n t  
widths t o  t he  o rde r  of 6 - 10 m of disseminated galena have a l s o  been 
found i n  q u a r t z i t e  wal lrock.  
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I n  gene ra l ,  t he  t o t a l  a r ea  of economic mine ra l i za t ion  w i t h i n  
t h e  plane of a  vein may not  r ep re sen t  more than  10 t o  20% of t h e  
t o t a l  a rea  of the  plane of t he  ve in ;  t hus ,  t h e  t h r o ~ g h ~ g o i n g  
long ve in  s t r u c t u r e s  have the  b e s t  tonnage p o t e n t i a l  and 
showings wi th in  l a rge  s t r u c t u r e s  a r e  t he  most important  exp lo ra t ion  
t a r g e t s .  

Calcu la t ion  of s i l v e r  and lead  grades from assay  r e s u l t s  h a s ,  
t o  d a t e ,  been done under t h e  inaccu ra t e  assumption t h a t  su lphide  
and gangue o r  wal l rock  d e n s i t i e s  a r e  about t h e  same. While not  
unreasonable i n  the  case of l a rge  disseminated o r e  bodies  where the  
h o s t  must be removed, i t  can be  a  misleading premise where h igh-  
grade ve ins  a r e  t h e  source of t h e  o re .  A s  t h e  ga lena ,  i n  t h i s  
i n s t a n c e ,  i s  very dense compared t o  t he  surrounding rock t h e r e  i s  
a  tendency t o  underest imate r e se rve  and mining grades.  For i n s t a n c e ,  
a  vein of massive galena may assay  86% lead  a c r o s s  .30 m i n  a mining 
f ace  of 1.50 m. I t  may then be assumed t h a t  t he  average grade a c r o s s  
t h e  1.50 m i s  o n e - f i f t h  of 86% l e a d ,  o r  17.2% lead .  However, t ak ing  
t h e  d i f f e r e n c e  i n  dens i ty  i n t o  account ,  i t  w i l l  be  found t h a t  t he  
t r u e  grade ac ros s  t h i s  d i s t a n c e  i s  28.6% lead  i f  t h e  ba r r en  rock 
i s  s i d e r i t e ,  and 35.5% lead  i f  t he  ba r r en  rock i s  a  p h y l l i t e  o r  
a  q u a r t z i t e .  I f  f o r  every 1% lead t h e r e  i s  1 ounce of s i l v e r ,  t h e  
f i r s t  c a l c u l a t i o n  produces a  gross  metal  va lue  ac ros s  t h i s  f a c e ,  ( a t  
36 cents  per pound of lead and $5.00 per ounce of s i l v e r )  of about  
$211 per t on ,  whereas t he  a c t u a l  va lue  i n  a  q u a r t z i t e  wal lrock 
would be  about $433 per ton and i n  s i d e r i t e  2:out $349 per ton .  
This  i s  a  somewhat extreme example bu t  i t  i l l u s t r a t e s  c l e a r l y  t h a t  
a  15 ch continuous ve in  of massive galena wi th  a  1:1 s i1ve r : l ead  
r a t i o  i s  no t  a s  i n s i g n i f i c a n t  a  showing a s  i t  may appear a t  f i r s t  
glance.  Examination of t he  records  p e r t a i n i n g  t o  v i r t u a l l y  a l l  
previous work on the  Iona S i l v e r  Mines Ltd.  p r o p e r t i e s  shows t h a t  
many of the  veins  cons i s t  of a  high propor t ion  of m a t e r i a l  assaying  
40 - 80% lead assoc ia ted  wi th  much lower grade m a t e r i a l  and t h a t  
i n  a  number of cases  a c t u a l  grades a r e  s i g n i f i c a n t l y  h igher  than 
previous ly  ca lcu la ted  grades.  

Ce r t a in  s i d e r i t e - s i l v e r  ve in  d e p o s i t s  i n  o the r  s i l v e r  d i s t r i c t s  a r e  
known t o  occur assocfa ted  wi th  bedded su lphides .  Th i s  appears  t o  be t h e  case 
i n  t he  1Zetza River a rea  where Miss i s s ip i an  s l a t e s ,  b l ack  s h a l e s ,  and 
s i l t s t o n e s  a t  the Key 35 showing a r e  s t r o n g l y  minera l ized  wi th  p y r i t e  
and galena car ry ing  s i l v e r  and minor gold.  The g r e a t e r  p a r t  of the  
work done t o  da t e  i n  t h e  d i s t r i c t  has  been d i r e c t e d  towards the  
ve in  type depos i t s ,  b u t  t h e  bedded su lphides  remain an  un te s t ed  
and p o t e n t i a l l y  important resource.  
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4.0 DESCRIPTION OF MINERAL OCCURRENCES 

A t o t a l  o f  15 s i g n i f i c a n t  minera l  occr:;:rences a t  v a r i o u s  s t a g e s  o f  
development a r e  known on t h e  p r o p e r t y .  They a r e  l i s t e d  below under t h r e e  
c a t e g o r i e s ;  v e i n s ,  showings,  and f l o a t  a r e a s .  

Veins  : 

J1. K-18B 
d2. A - 1  Vein 
g3. Lap 1 0  
1 4 .  Key 3 
J 5 .  F-3 
/ 6 .  Blazed Tree  
d 7 .  Gem 

S h m i n g s  : 

J 8 .  F-2 
J9. Canyon 
10.  F-4 

J11. Key 35 

F l o a t  Areas  : 

1 I<-18 
1 3 .  D i p  
W4. Zinc 
1 5 .  Knol l  

4 . 1  Veins ' 

The K-18B Vein 

The K-18B v e i n  system ou tc rops  on t h e  lower s l o p e s  o f  Q u a r t z i t e  
Mountain and i s  encountered underground i n  two l e v e l s .  D e v e l ~ p e n t  
i n c l u d e s  s u r f a c e  t r e n c h i n g  and d r i f t i n g  from two c r o s s c u t t i n g  a d i t s  
b u t  o n l y  t h e  s u r f a c e  exposure and t h e  s e c t i o n  i n  t h e  upper workings  
a r e  a c c e s s i b l e ,  t h e  lower p o r t a l  b e i n g  caved. 
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Two a c c e s s i b l e  l o c a t i o n s  were examined and sampled i n  August 
1977 wi th  t he  fo l lowing  r e s u l t s .  

Lk - Pb Au - Cu 
Sample No. Width Descr ip t ion  (oz / ton)  (%) ( o T t o n )  (%) 

(309) 3.4 m (11 ' )  Sur face  exposure of K-18 
v e i n  21 m (70 ' )  above 
upper p o r t a l .  Trench P. 46.96 19.7 0.054 1.26 

(310) 1 .5  m ( 5 ' )  Vein exposed i n  no r th  
w a l l  of upper c ros scu t  
21 m (70 ' )  wes t  of por- 
t a l .  Sample i s  from 0 . 

t o  1 .5  m (5 ')  E.  9.30 11 .3  0.018 0.16 

(311) 2.0 m (6 .5 ' ) .  A s  above from 1 .5  m(5')  
E.  t o  3 .5  m (11 .5 ' )  29.04 26.04 0.032 0.67 

(312) 1 . 0  m (3 .5 ' )  Massive su lphide  zone 
from c e n t r a l  p a r t  of K-18 
ve in  no r th  w a l l ,  upper 
c r o s s c u t .  36.12 37.5 0.020 --- 

3.5 m (11 .5 ' )  Average va lue  a c r o s s  ve in  
i n  upper c r o s s c u t  (no r th  
w a l l ) .  20.45 20.1 --- 

These f i g u r e s  ag ree  e s s e n t i a l l y  w i th  t h e  r e s u l t s  of e a r l i e r  
independent sampling by Paul V.  Brash (Unpublished Report on t h e  
Key Property:  Stump Mines L t d . ,  June 13/73) who r epo r t ed  an average 
grade ac ros s  11 f o o t  (3.35 m) on t h e  no r th  wa l l  of t h e  upper c r o s s c u t  
a s  fol lows:  Ag 31.52 oz / ton ,  Pb 20.7%, Zn .12%. An average a c r o s s  
a  24 f o o t  (7 .3  m) su r f ace  sample r a n  Ag 48.44 oz / ton ,  Pb 26.65%. 
Information provided by company o f f i c i a l s  i n d i c a t e s  t h a t  t h i s  ve in  
was followed i n  t h e  upper workings f o r  a  s t r i k e  length  of  104 f e e t  
(31.7 m) and averaged 20.2 o z l t o n  Ag arid 12.4% Pb over a width of 
5 . 4  f e e t  (1.6 m). I n  t he  lower worlcings Ag grade over a  s t r i k e  
length  of 82 f e e t  (25 m) and a  width of 4 .8  f e e t  (1.46 m) was 14.4 
oz/ ton.  The t o t a l  s t r i k e  l eng th  explored i s  about 150 f e e t  (46 m ) .  
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The ve in  system i s  loca ted  i n  the  Ketza River v a l l e y ,  near water  
and t i n b e r ,  and wi th  good road access .  The grades and dimensions 
r e f e r r e d  t o  above suggest t h a t  t h i s  ma te r i a l  could,  under circumstances 
c o n s i s t e n t  wi th  the  scope and ob jec t ives  of t h e  p r o j e c t ,  make ore.  
Thus K-18B and ad jacent  a r ea  i s  p re sen t ly  considered an important  
t a r g e t  f o r  immediate exp lo ra t ion  and development. 

The A - 1  Vein 

The A - 1  ve in  c o n s i s t s  of a  g a l e n a - s i d e r i t e  ve in  s t r u c t u r e  
which i s  loca ted  above t r e e  l i n e  on the  e a s t  f ac ing  s lope  near the  
southern l i m i t  of t he  property on the  Camp claims. The ve in  s t r i k e s  
a t  35G0, d i p s  wes t e r ly  i n t o  the  mountain a t  50° t o  60°, and has been 
t r aced  on t h e  su r f ace  over a  s t r i k e  length  i n  excess  of 280 m. S o i l  
geochemical da t a  i l l u s t r a t e d  i n  Fig.  6  i n d i c a t e s  t h a t  t he  s t r u c t u r e  
may p e r s i s t  f o r  over 730 m along s t r i k e .  

During the  l a t e  1960's underground development was i n i t i a t e d  
and a  c r o s s c u t t i n g  a d i t  a t  a  bea r ing  of 302O was dr iven .  I t  i n t e r s e c t s  
t h e  ve in  about11C m ( 3 6 0 f e e t )  from t h e  p o r t a l .  About 240 m (790 f e e t )  
of d r i f t i n g  was then c a r r i e d  out  mostly i n  a  no r the r ly  d i r e c t i o n .  
Work was subseqaent ly s t a r t e d  on an a d i t  a t  a lower l e v e l  b u t  sus- 
pended be fo re  t he  ve in  s t r u c t u r e  was reached. 

The underground workings a r e  p re sen t ly  i nacces s ib l e  so sampling 
i s  r e s t r i c t e d  t o  the  s u r f a c e  showings. E a r l i e r  samples taken under- 
ground,however, a r e  repor ted  by company o f f i c e r s  t o  grade 15.3 oz / ton  
s i l v e r  and 19.3% lead ac ros s  1.2 m ( 4  f e e t )  over a  s t r i k e  length  of 
58 m (190 f e e t ) .  An a d d i t i o n a l  140 m (450 f e c t )  of lower grade mat- 
e r i a l  i s  a l s o  repor ted .  Four samples taken from su r face  t renches  a r e  
summarized below: 

Descr ip t ion  
A n  Pb Au -- Cu Zn - 

Width (oz i ton)  ( %  ( o q t o n )  (%) (%) 

Galena Carbonate ve in  
m a t e r i a l  e a s t  of P o r t a l  1.66 f t . ( 0 . 5  m) 50.94 46.6 .02 .24 .01 

Galena Carbonate 102 m 
nor th  of #308 2.0 f t . ( 0 . 6  m) 25.26 22.5 .026 .20 .01 

Massive f i n e  grained 
banded galena grab from dump 42.8 42.8 .016 .18 .01 

Galena s i d e r i t e  ve in  
m a t e r i a l  grab from dump 22.76 25.76 .038 .23 .01  
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Samples 307 and 308 ca l cu la t ed  f o r  a 4 f o o t  (1.2 m) width g ive  
12.63 ounces of s i l v e r ,  11.3% lead  and 21.1 ounces of s i l v e r  and 
19.3% lead  r e s p e c t i v e l y .  These values average t o  15.3 oz Ag and 
16.9% Pb and roughly b racke t  t he  f i g u r e s  quoted from the  e a r l i e r  
underground sampling. 

Work performed t o  d a t e  has  de l inea t ed  a s t rong  zone of poten- 
t i a l l y  commerical grade m a t e r i a l  over a mineable width i n  t h e  A - 1  
workings and t renches.  Although i t  would be premature t o  d e s c r i b e  t h i s  
m a t e r i a l  a s  "proven reserves"  a comparatively moderate amount of add- 
i t i o n a l  work could p l ace  i t  i n  t h a t  category.  Th i s  would i n i t i a l l y  
involve  r e -en te r ing  t h e  workings, which a r e  p re sen t ly  not  a c c e s s i b l e ;  
e s t a b l i s h i n g  underground d r i l l  s i t e s  and diamond d r i l l i n g  t o  t e s t  
f o r  down-card c o n t i n u i t y  of grades ;  and thorough resampling and 
eva lua t ion  of r e s u l t s .  

Lap 10 

The Lap 10 vein has  been t raced  i n  trenches. f o r  a l eng th  05 120 m 
(400 f e e t ) .  I t  c u t s  the  lower p a r t  of a buf f  s i l t s t o n e  u n i t  j u s t  above 
an underlying b lack  s l a t e ,  a geologica l  environment which appears t o  be  
conducive t o  lead s i l v e r  ve in  emplacement i n  t h i s  a r e a .  An a d i t  d r i v e n  
from a p o r t a l  j u s t  south of t he  southernmost exposure followed t h e  hanging 
w a l l  of a f a u l t  zone and did not  i n t e r s e c t  vein m a t e r i a l  underground. 

The ve in  s t r i k e s  no r th  30° e a s t  and d i p s  northwest a t  35O. 
Samplipg by Prof .  T .  Patching and M r .  M.G. C. McCartney on behal f  of 
t he  previous owners gave a grade of 38% lead and 35 ounces per  ton  
S i l v e r  a c r o s s  3.5 f e e t  (1.07 m). Two check samples taken by Iona 
S i l v e r  Mines personnel from p a r t l y  sloughed t renches  r an  77.18% lead  
and 73.76 ounces per ton  s i l v e r  over 15 cm (6  i n . )  and 61.8% l ead  and 
46.11 ounces of s i l v e r  ac ros s  30 cm ( 1  f o o t ) .  

Another occurrence of s i m i l a r  m a t e r i a l  i s  repor ted  t o  occur  i n  
a gossan some 150 m e a s t  of t h e  Lap 10 p o r t a l .  Both ve ins  a r e  now 
p a r t l y  covered and r e q u i r e  ex tens ive  c leaning  out  be fo re  a d d i t i o n a l  
work can be contemplated. 

Recent ex tens ive  t renching  i n d i c a t e s  t h a t  high grade mine ra l i z -  
a t i o n  occurs  i n  s eve ra l  su lphide  lenses  up t o  6 m long and 1 m t h i c k  
a long  t h e  b lack  s l a t e -bu f f  s i l t s t o n e  contac t .  Th i s  m a t e r i a l  a s says  
from 100 t o  500 oz / ton  s i l v e r  and i s  gene ra l ly  low i n  galena (5-10% 
lead)  and h igh  i c  s i d e r i t e  and f r e i b e r g i t e .  Narrow i r r e g u l a r  
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s t e e p l y  dipping ve ins  occur over a  length  of some 200 f e e t  i n  t h e  
over ly ing  buf f  s i l t s t o n e s .  Vein width i s  gene ra l ly  t o  t he  order  
of 5 t o  15 cm b u t  occas iona l ly  a s  much a s  60 cm. S i l v e r  content  i s  
about 1 t o  30 ounces f o r  every 1% lead and assays  have va r i ed  from 
157.2 oz l ton  and 5.3% lead ac ros s  60 cm down t o  about 10 oz l ton  
s i l v e r  and 9% lead ac ros s  a  s i m i l a r  width. 

The a rea  i s  s t r u c t u r a l l y  complex. I n t e r f i n g e r i n g  beds i n  a  zone 
of t r a n s i t i o n  from buff  s i l t s t o n e s  i n t o  dark c h e r t s ,  dark s l a t e s  
and f i n e l y  bedded green t u f f s  a r e  cu t  by small  f a u l t s  and warped 
i n t o  broad fo lds .  P y r i t e  gossans conta in ing  up t o  1000 pm lead  
occur on the  r idge  about 250 m t o  the  e a s t  and on s t r i k e  wi th  t h e  
showing. Detai led i n v e s t i g a t i o n  of t h i s  a r ea  should be  included 
with any f u r t h e r  explora t ion  of the  Key 3  i t s e l f .  

The F-3 vein i s  composed of s i d e r i t e  and galena wi th  minor q u a r t z  
and r u s t y  oxides.  I t  c u t s  a  t h i n  bed of massive dolomite a t  and near  
i t s  contac t  with an underlying u n i t  of b lack  s l a t e .  It s t r i k e s  ?bout 
north-south and w;s sampled ac ros s  two ad jo in ing  widths of 1 .8 m on a  
bea r ing  of 050°. Values from northwest t o  southeas t  were 32.5% l ead ,  
43.68 ounces per ton s i l v e r  and 6.58% lead,  L.8 ounces of s i l v e r .  I n  
t he  f a l l  of 1977 the  company repor ted  on a  d r i l l  h c l e  which i n t e r s e c t e d  
the  ve in  beneath the  showing. DH 77-3 i n t e r s e c t e d  6  f e e t  of su lphides  
grading 31.62% lead and 32.73 ounces per s i l v e r .  Samples of the  b l ack  
s l a t e  Lhich l i e s  below the  dolomite taken by the  w r i t e r s ,  were a l s o  
assayed and, although no su lphides  were v i s i b l e  they r a n  0.40% l e a d ,  
0.72 ounces per ton s i l v e r .  Minera l iza t ion  i n  both t h e  dolomite and 
the  b lack  s l a t e  i s  widespread. Provision f o r  d e t a i l e d  mapping and 
phys ica l  work inc luding  a d d i t i o n a l  d r i l l i n g  should be made. 

Blazed Tree 

This  r e c e n t l y  discovered vein occurs  on a  s t e e p  s lope  wi th  
s c a t t e r e d  b l u f f s  of a n d e s i t i c  flow rocks.  Bulldozer t renching  near  
t he  road t o  the  Lap 10 has  revealed a  massive f i n e  grained galena 
vein and some s i d e r i t e ,  bu t  t h e  f u l l  vein width has  s o  f a r  proved 
impossible  t o  expose because of continuous sloughing. Two o the r  ex- 
posures of t he  vein have been found, one corresponding t o  a n  o ld  
f l o a t  occurrence formerly known a s  the 1 1 A  and one new exposure t o  t h e  
no r th  which c o n s i s t s  of 1.8 m of s i d e r i t e  wi th  galena ve ins  up t o  
20 cm wide. 
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The massive t o  near  massive galena gave assays  of from 22.5 
o z l t o n  s i l v e r  and 40.4% lead t o  78 oz l ton  s i l v e r  and 81.2% lead  
over  wid ths  up t o  60 cm. The ve in  s t r i k e s  about N 15O E and d i p s  
west a t  70'. T o t a l  known l eng th  i s  about  150 m. 

Discovered i n  1977 a s  a  r e s u l t  of a  geochemical follow-up t h i s  
i s  a  2  t o  10 cm wide massive galena ve in  assay ing  110.8 o z l t o n  
s i l v e r  and 80.5% lead .  I t  s t r i k e s  north-south and d i p s  62O.w. I t  
c u t s  q u a r t z i t e  i n  a  c l i f f  f ace  and i s  exposed v e r t i c a l l y  over about  
3  m. The q u a r t z i t e s ,  l y ing  about f l a t ,  c a r r y  disseminated galena f o r  
a  d i s t a n c e  of some 3-5 m i n t o  both w a l l s .  

A b e t t e r  grade pocket of t h i s  m a t e r i a l  measuring about 15 x 30 c m  
assayed 19 .1  o z l t o n  s i l v e r  and 25.4% lead .  Overa l l  average of t h e  
q u a r t z i t e ,  however, may be t o  t he  order  of 2% lead .  Inc luding  t h e  
narrow v e i n ,  t h e r e  ma>- be  a  t o t a l  width of around 8  m a v e r a g i n g '  
3.5 o z l t o n  s i l v e r  and 3.5% lead .  Fur ther  eva lua t ion  of t h i s  s i z a b l e  
b u t  low-grade showing should fol low a  s tudy of t h e  new Canyon showing 
and t h e  F-2 a r ea  i n  genera l .  The Gem showing appears  r e l a t e d  t o  t h e  
F-2 and Canyon s t r u c t u r e s  descr ibed  below. 

4.2 Showings 

F-2 and Canyon 

The F-2 showing i s  r epo r t ed  t o  be  a  zone 4.6 m wide and 300 m 
long. Massive a r g e n t i f e r o u s  galena i s  repor ted  t o  occur i n  sloughed 
t r enches  on a  s t e e p  q u a r t z i t e  s lope .  An assay  of t h i s  m a t e r i a l  r a n  
16.9 ounces per ton s i l v e r  and 29.14% lead  ac ros s  8.5 f e e t  (2 .6  tx) 
over a  length  of 30 m. 

Some underground work was i n i t i a t e d  a f t e r  a  d r i l l  ho l e  r e p o r t e d l y  
i n t e r s e c t e d  11 f e e t  (3 .35 m) of 0.63 ounce per ton gold i n  qua r t z  ve in .  
The ve in  was d r i f t e d  on f o r  about  50  m and assayed -63  o z l t o n  gold 
a c r o s s  2.3 f e e t  (0 .7  m) f o r  a  l ength  of 10 m. 
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i i The Canyon showing was discovered i n  1977 i n  a  10 m wide Canyon 
near  t h e  F-2 zone. Galena has  been found i n  p laces  i n t e r m i t t e n t l y  
over a  length  of 60 m i n  var ious  p a r t s  of t he  Canyon b u t  nowhere h a s  
t he  f u l l  width been exposed. A t y p i c a l  a s say  of ve in  m a t e r i a l  a c r o s s  
0.5 m exposed a long  t h e  hanging w a l l  i s  36.7 oz l ton  s i l v e r  and 63% l e a d .  

Small pods of h igh  grade a r g e n t i f e r o u s  galena occur  h e r e  i n  a  
zone of  complex f a u l t i n g  and fo ld ing .  Trenches put  i n  b y - t h e  prev ious  
owners of the  p rope r ty  f a i l e d  t o  expose anything of i n t e r e s t  and t h e  
a r ea  p r e s e n t l y  has  a  low p r i o r i t y  f o r  pos s ib l e  f u r t h e r  work. 

A i r  photograph i n t e r p r e t a t i o n  sugges ts  t h a t  a  NW t r end ing  c ros s -  
f a u l t  extends f r o n  about 275 m south of t h e  F-2 showing t o  t h e  F-4 a r e a .  

Key 35 

I n t e n s e l y  deformed b l ack  s h a l e  and s l a t e  s t r o n g l y  minera l ized  
wi th  bands of p y r i t e  and patches of galena i s  exposed i n  a  b u l l d o z e r  
t r ench  a t  the  no r th  base  of S i l v e r  Ridge. Overlying a l t e r e d  sed,imen- 
t a r y  rocks e x h i b i t  mudcrack-like bedding plane f e a t u r e s  resembling 
those c h a r a c t e r i s t i c  of t he  Miss i ss ipp ian  s i l t s t o n e  u n i t  e lsewhere on 
t h e  proper ty  and sugges t ing  t h a t  the  s h a l e - s l a t e  below may r e p r e s e n t  
t h e  b a s a l  Mis s i s s ipp i an  r e f e r r e d  t o  e a r l i e r  ( p a r t i c u l a r i l y  i n  t h e  Key 3  
a r ea  some 2300 m t o  t h e  n o r t h ) .  

~ L v e r a l  samples of galena bear ing  m a t e r i a l  from t h e  t r e n c h  have 
been assayed.  Iona S i l v e r  mines r e p o r t s  two samples which r a n  6.82% 
l e a d ,  2.84 ounces per ton s i l v e r  and 12.75% l e a d ,  6.5 ounces per  ton  
s i l v e r .  A s p a r s l e y  minera l ized  sample taken by the  w r i t e r s  r a n  
0.40% l e a d ,  0.70 ounces per ton  s i l v e r ,  and 0.084 ounces per  ton  go ld .  

Within t h e  genera l  a r e a  under la in  by the  s h a l e - s l a t e  u n i t  s e v e r a l  
head-sized b locks  of massive ga l ena -py r i t e  f l o a t  have been turned  up. 
Average grades of t h i s  m a t e r i a l  a r e  65% lead and 44 ounces per  t on  
s i l v e r .  The b locks  appear t o  o r i g i n a t e  f r o a  a  high-grade zone of min- 
e r a l i z e d  s h a l e  i n  t h e  v i c i n i t y  of i t s  contac t  w i th  t h e  ove r ly ing  s i l t -  
s tone  u n i t .  

Add i t i ona l  phys ica l  and geophysical  work appear warranted h e r e  
a s  t he  a r e a  could hos t  e i t h e r  ve in  type a r g e n t i f e r o u s  galena d e p o s i t s  
o r  pos s ib ly  l a r g e  bedded su lphide  type d e p o s i t s  of l e a d ,  s i l v e r ,  and gold.  



j NEVlN j SADLIER-BROWN I GOODBRAND1 LID 

4 . 3  F l o a t  Areas 

The K-18 a r e a  l i e s  j u s t  south of t he  K-18B workings and i s  
def ined  by an e longa te  zone of high grade galena f l o a t  which 
fo l iows  t h e  contour  of t h e  h i l l s i d e  f o r  a t  l e a s t  70 m. Boulders vary  
from about  pebble s i z e  t o  i n  excess  of 200 kg and a s says  of t h i s  
m a t e r i a l  a r e  r epo r t ed  t o  g ive  about 70 t o  85% lead  and 80 t o  110 
ounces per ton s i l v e r .  

A 240 m long t rench  dug i n  1977 uncovered a  230 m long s t r u c t u r e  
open on both  ends and forming t h e  hanging w a l l  of a  ga lena-bear ing  
body o r  v e i n  system of a s  y e t  unknown width,  V e i n l e t s ,  d i s semina t ions ,  
and occas iona l  pa tches  o f . g a l e n a  occur i n  a  zone a t  l e a s t  2.5 m wide,  
and t h i s  w e l l  def ined  hanging wa l l  s t r i k e s  from N lo0  W t o  N 30° W ,  
and d i p s  w e s t e r l y  a t  55-60'. The coarse  massive galena f l o a t  appa ren t ly  
o r i g i n a t e s  a long  t h e  unexposed foo twal l  of t h i s  s t r u c t u r e .  

The galena-bear ing g rave l  channel mentioned i n  paragraph 2 .2  l i e s  
about 150 m nor th  of t he  nor thern  end of t h e  t rench  and may be ;e la ted 
t o  t h e  s t r u c t u r e  exposed i n  i t .  

More t renching  w i l l  be requi red  t o  de f ine  t h i s  p e r s i s t e n t  f e a t u r e  
which l i e s  about  on s t r i k e  wi th  and a t  t he  same a t t i t u d e  a s  t h e  A - 1  
zone some 1800 m t o  t h e  south.  

Large b locks  of s i d e r i t e - g a l e n a  f l o a t  up t o  0.6 m i n  diameter  
l i e  s c a t t e r e d  i n  a  zone roughly 50 m long def ined by a  s t rong  lead  
s o i l  geochemical anomaly i n  excess  of 500 m long. Assays of  f l o a t  
m a t e r i a l  r a n  38% lead  and 37.6 ounces per ton s i l v e r .  Add i t i ona l  
geochemical sampling would be r equ i r ed  t o  de f ine  t h e  upslope edge 
of  t h i s  zone. 

Zinc 

Dense s p h a l e r i t e  f l o a t  boulders  have been found on a  s t e e p  n o r t h  
f a c i n g  s l o p e  on S i l v e r  Ridge. They comprise the  on ly  s i g n i f i c a n t  
occurrence of z i n c  known on t h e  Iona proper ty .  Assays of ch ips  from 
some of t he se  boulders  r an  2.6 ounces per  ton s i l v e r ,  -04% l e a d ,  
and 25.5% z inc .  



Knoll 

S i d e r i t e  and galena occur i n  f l o a t  found i n  t he  "Knoll" a r e a .  
The boulders  occur w i th in  a  s t rong  s o i l  lead geochemical high and 
were discovered l a t e  i n  t h e  1977 f i e l d  season. No f u r t h e r  in format ion  
o r  assays  a r e  p re sen t ly  a v a i l a b l e .  

I 4 . 4  Reserves 

The previous ope ra to r s  quote probable r e se rves  est imated 
a t  55,000 tons of 17 oz/ ton s i l v e r  and 12% lead  from two v e i n s ,  t h e  
K-18B and the  A - 1 .  An a d d i t i o n a l  9000 tons  i s  repor ted  t o  occur i n  
t h e  dumps a t  t hese  s i t e s  b u t  grades and percent  recoverable  a r e  n o t  
known. 

A prel iminary a n a l y s i s  of the  old da t a  i nd ica t ed  t h a t  t he  o r e  
occurs  i n  shoots  w i th in  the  ve ins  and t h a t  t he  grades a r e  dependent 
e s s e n t i a l l y  upon the  width of t he  shoots  of ga lena ,  or  of high-galena 
ma te r i a l .  They a r e  u sua l ly  accompanied by low grade m a t e r i a l  on each 
wal l  so t h a t  the  shape of i nd iv idua l  ore-shoots  depends mainly qpon 
the width of the c e n t r a l  high-galena band. This  may vary from a few 
cent imetres  t o  over 2 metres.  The f a c t o r s  c o n t r o l l i n g  the  a t t i t u d e  
of these  shoots  can only be  surmised b u t  may inc lude  changes i n  d i p  
and/or  s t r i k e  of the  v e i n ,  competency of t he  wal l rock ,  i n t e r s e c t i n g  
j o i n t  o r  minor f a u l t  p a t t e r n s ,  o r  plunge of a x i a l  f o l d s  i n  t h e  
w a l l r o ~ k ,  t o  l i s t  a  few. 

As grade averages have been ca l cu la t ed  by volumetr ic  methods no t  
raking i n t o  account t he  d i f f e r e n c e s  i n  d e n s i t y ,  t he  a v a i l a b l e  r e s e r v e  
f i g u r e s  a r e  conservat ive and the re fo re  acceptab le  a t  t h i s  s t age .  

On the  A - 1  ve in ,ex tens ions  where r e se rves  may be b u i l t  up look 
e s p e c i a l l y  promising towards t h e  no r th , a s  only about 360 m of ve in  
has been opened on su r f ace .  A p o t e n t i a l  l ength  of about 850 m i s  
ind ica ted  by s o i l  sampiing ( see  F ig .  6 ) .  

The K-18B vein i s  cu t  by a  f a u l t  t o  t h e  south ,  b u t  a  probable 
o f f s e t  may have been i n t e r s e c t e d  by an old underground d r i l l - h o l e .  
Several  o ther  mineral ized s t r u c t u r e s  have been loca ted  by su r f ace -  
t renching nearby. 

I n  add i t i on  t o  the  A - 1  and K-18B,several o the r  ve ins  and showings 
hold immediate promise f o r  development of p o t e n t i a l l y  economic r e se rves .  
These a r e  the  F-2 and Canyon, t he  F-3 ,  tile K-35, and t h e  Lap 10 and Knoll.  
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DISCUSSION AND CONCLUSIONS 

The Iona Property i s  d is t inguished  by an ino rd ina t e  number of galena 
v e i n s ,  showings, and f l o a t  a r e a s  containing promising va lues  of s i l v e r .  
Work i s  i n  progress  i n  s eve ra l  of t hese  a r eas  and planning i s  underway 
t o  expand the  program a s  weather condi t ions  permit.  

Chief t a r g e t s  a r e  t he  K-18B and A - 1  ve ins  where geophysical  work, 
geo log ica l  mapping and surveying,  and diamond d r i l l i n g  a r e  considered 
p r i o r i t i e s .  Underground development on both ve ins  i s  contemplated and,  i n  
t h e  case  of the  K-18B, should begin a s  soon a s  adequate survey c o n t r o l s  
have Seen e s t a b l i s h e d .  

The l imi ted  amount of work done t o  da t e  on t h e  F-2 and Canyon showings 
has  been encouraging and a  follow-up program, which could inc lude  mapping, 
survey work, and diamond d r i l l i n g ,  i s  warranted here.  

The F-3 showing i s  s t i l l  i n  an e a r l y  s t age  of development w i th  geo log ica l  
c o n t r o l s  incompletely understood. Grades however a r e  good and t h e  g e o l o g i c a l  
s e t t i n g  could be cons i s t en t  wi th  the  presence of bedded su lphide  d e p o s i t s .  

The Key 35 showing i s  loca ted  i n  t h e  Cache Creek v a l l e y  and i s  r l a d i l y  
a c c e s s i b l e  by road from the  camp almost year round. Values a r e  i n  l e a d ,  s i l v e r ,  
and gold which occur with galena and p y r i t e  i n  b lack  s h a l e .  Although grades  
a r e  lower than  i n  the  ve in  type depos i t s  the  bedded su lphide  mode of occur-  
rences holds cons iderable  promise f o r  a  l a r g e  tonnage depos i t .  The showing, 
howsver, has  ha id ly  been t e s t e d  and provision would have t o  be  made f o r  a  
major :roje;t before  any f i rm conclusion could be reached. 

I n  a d d i t i o n  t o  t he  above, s eve ro l  o the r  showings a r e  f e l t  t o  b e  of 
economic i n t e r e s t  b u t  budgetary and time cons idera t ions  make i t  i m p r a c t i c a l  
o r  u n r e a l i s t i c  t o  inc lude  work on them among the  p r i o r i t i e s  f o r  1978. It i s  
no t  our i n t e n t  t o  downgrade t h e i r  importance, b u t  only t o  reduce t h e  chance 
of comprimising t h e  success  of the  present  work by d isseminat ing  the  e f f o r t  
t o  widely. Among these  showings a r e  the  Lap 10 and Knoll ,  which should be  
t r e a t e d  toge the r ,  and the  Dip, Zinc, Blazed Tree ,  and Gem. 

6 .0  RECOMMENDATIONS AND COST ESTIMATES 

Allowance should be made f o r  work t o  be c a r r i e d  out  i n  t h r e e  phases wi th  
p r i o r i t y  f o r  f i r s t  phase work on the  K-18B, K-18, A - 1 ,  and t h e  F-2 and 
Canyon. La te r  phases should inc lude  work on the  Key 35 and poss ib ly  t h e  
F-3 showings. Primary ob jec t ives  of t h i s  work a r e  a s  fol lows:  
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1) to develop reserves and carry out metallurgical tests in the 
K-18B area; 

2) to delineate the mineralization discovered during 1977 in the 
i<-18 area; 

3)  to test the indicated northern continuity of the A-1 vein; 

4) surface sampling and evaluation of the F-2 and Canyon vein 
system. 

Important secondary objectives should be: 

1) detailed evaluation of the Key 35 showing; possibly including 
drilling ; 

2) re-entry of the A-1 workings; drilling either from surface or 
underground to test A/ downdip continuity and B /  the nature of 
the north extension ; 

3) further evaluation of the K-18B area by drilling; 

4) further evaluation of the F 2 and Canyon by drilling. 

An outline of the recommendations is as follows: 

Phase 1: 

K- 18B 

-Drive raise in vein material from the 800 level of the 
workings to the 700 level or beyond. Precise location 
to be selected by engineer on site. 

-LFne cutting to be followed by detailed surface survey. 

-Electromagnetic (shootbaclc CEM or JEM) survey over selected 
parts of grid. 

-Underground mapping and sampling. Metallurgical testing of 
selected samples of vein material. 
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-Sur face  mapping and e l e c t r o m a g n e t i c  su rvey  o f  showfng a r e a .  

- E s t a b l i s h  s u r v e y  g r i d  and c a r r y  o u t  e l e c t r o m a g n e t i c  su rvey  
o f  known and i n d i c a t e d  e x t e n s i o n  o f  A - 1  zone. 

F-2 and Canyon 

- S u r f a c e  su rvey  fol lowed b y  e l e c t r o m a g n e t i c  su rvey  o f  v e i n  
a r e a  and p o s s i b l e  e x t e n s i o n s .  Sampling and d e t a i l e d  
mapping of showings. 

Phase  2 

Key 35 

-Geolog ica l  mapping, e l e c t r o m a g n e t i c  su rvey  work, and . 
geochemical  sampling.  

A - 1  - 
-Re-entry  and sampling o f  o l d  workings.  Design d r i l l i n g  

. program b o t h  s u r f a c e  and underground. 

-Design and i n i t i a t e  s u r f a c e  and underground d r i l l i c g  program. 

F-2 and Canyon 

-Sur face  d r i l l i n g  from s i t e s  s e l e c t e d  on t h e  b a s i s  of 
Phase 1 work. 

-Follow-up t r e n c h i n g .  Eva lua te  Phase 1 work. Design d r i l l  
program i f  war ran ted .  
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Phase 3 

Priorities for Phase 3 cannot yet be established but allowances 
should be made for the following: 

-Continued drilling on K-18B; 
-Preliminary drill program on A-1 and Key 35; 
-Additional drilling on F-2 and Canyon as warranted. 

The program outlined nbove will be carried out in conjunction 
with limited camp expansion and continuing road construction and maintenance. 
An estimate of the cost of the program envisioned for the 1978 field season 
is as follows: 

Phase 1 (Duration apm-ox. 40 days) 

Camp expansicn and upgrading 
Road construction and maintenance 
Camp operating costs, meals, support staff 

Geclogy, Engineering and Supervision 
(includes survey work, sampling, report 
and map preparation) 

Geophysical surveys 

Development work (includes re-opening of 
800 level portal, timbering, misc. 
machinery purchases and rentals, 
explosives, raise driving) 

Corporate purposes 
0 

Contingency 
TOTAL 
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Phase 2 (Duration 60 days) 

Camp costs 
Engineering and supervision 
~renching 
Drilling 
Development work 
Contingency 
Corporate purposes 

TOTAL 

I 

Phase 3 (Duration uncertain1 

Camp costs 
Dianond drilling 
Engineering & supervision 
Road maintenance and construction 
Trenching 
Contingency 
Corporate purposes 

GRAND TOTAL $245,000 

Respectfully submitted, 

NEVIN SADLIER-BROW3 GOODBRAND LTD. 

T.L. Sadlier-Brown 

Andrew E. Nevin, P.Eng. 
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Restored s e c t i o n  ac ros s  the  Pe l ly-Cass ia r  Platform through Quiet  Lake 
map-area t o  i l l u s t r a t e  t he  f a c i e s  r e l a t i o n s  of t h e  main s t r a t i g r a p h i c  
u n i t s  wi th  those found i n  t he  f l ank ing  t e c t o n i c  e l emen t s ,  Selwyn 
Basin and t h e  Oinineca C r y s t a l l i n e  Belt-Yukon C r y s t a l l i n e  Terrane.  
Time l i n e s  shown by heavy do t s  ac ros s  t h e  diagram a r e  on ly  approx- 
mately loca ted  i n  t h e  Otnineca C r y s t a l l i n e  B e l t  p a r t  of t h e  diagram 
because no d i agnos t i c  f o s s i l s  have been found t h e r e .  
(Af te r  D . J .  Templeman-Kluit; Geol. Survey Canada, P.  77 - I . . ,  

pp. 223-227.) 

Fig.  9 
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I ,  Timothy L. Sadlier-Brown hereby s t a t e  t h a t  

I 1. I r e s i d e  i n  the  C i ty  of Vancouver, B .C . ,  a t  1307 Harwood S t r e e t  

J 2. I am a  consul t ing  geo log i s t  and pa r tne r  i n  t h e  f i r m  of Nevin S a d l i e r -  
Brown Goodbrand Ltd. wi th  o f f i c e s  a t  503-134 Abbott S t r e e t ,  

I Vancouver, B.C. VGB 2K4 

3.  I was educated i n  geology a t  Carleton Univers i ty  i n  Ottawa, Ontar io.  

I 4 .  I have been a c t i v e l y  engaged i n  geologica l  f i e l d  work f o r  17 yea r s  a s  
a t echn ica l  o f f i c e r  with the  Geological  Survey of Canada and a s  an  

1 exp lo ra t ion  geo log i s t  wi th  both mining corpora t ions  and consu l t i ng  f i rms .  

1 5. Since 1965 I have ac ted  i n  t he  f i e l d  of:-exploration geology i n  p o s i t i o n s  
of r e s p o n s i b i l i t y  and have been a  p r i n c i p a l  i n  t h e  f i rm  of Kevin S a d l i e r -  

I Brovn Goodbrand Ltd. s ince  1972 

6 .  I examined the  prospects  descr ibed i n  t h i s  r e p o r t  dur ing  the  course of 

I a  v i s i t  t o  the property of Iona S i l v e r  Mines Ltd. i n  August 1977. 

7. I have no i n t e r e s t  d i r e c t  of i n d i r e c t  i n  t h e  p r o p e r t i e s  o r  s e c u r i t i e s  

I of Iona S i l v e r  Mines Ltd. nor do I expect  t o  r ece ive  such i n t e r e s t .  

T.L. Sadlier-Brown 

March 14 ,  1978 
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APPENDIX ' A '  - CERTIFICATE 

I ,  Andrew E. Nevin, hereby c e r t i f y  t h a t :  

1. My re s idence  address  i s  926 Montroyal Blvd.,  North Vancouver, 
B.C. ,  my o f f i c e  address  i s  5 t h  f l o o r  - 134 Abbott S t r e e t ,  
Vancouver, B. C. V6B 2K4; and t h a t  I am a Geologist  by 
occupat ion.  

2. I hold a  B.Sc. i n  Geophysics from S t .  Lawrence Un ive r s i t y ,  
a n  M.A. i n  Geology from Univers i ty  of C a l i f o r n i a ,  Berkeley,  
and a  Ph.D i n  Geology from Univers i ty  of Idaho. I have 
been p r a c t i c i n g  my profess ion  s i n c e  1961, and I am a member 
of t h e  Assoc ia t ion  of Profess iona l  Engineers (Geological)  
of t h e  Province of B r i t i s h  Columbia, and a  Registered 
P ro fe s s iona l  Geologist  i n  t he  S t a t e  of Idaho. 

3. I examined the  prospects  during the course of a  v i s i t  t o s t h e  
a rea  on J u l y  25, 1974 and reviewed work performed t o  March, 1978. 

4 .  I hold no d i r e c t  o r  i n d i r e c t  b e n e f i c i a l  i n t e r e s t  i n  t h e  above 
proper ty  nor i n  t he  s e c u r i t i e s  of Iona S i l v e r  Mines Ltd. (NPL), 
nor do I expect t o  r ece ive  such i n t e r e s t .  

Andrew E. Nevin, Ph.D, P. Eng. 

March 14 ,  1978 
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SUMMARY AND RECOMMENDATIONS 

Iona Si lver  Mines Ltd. i s  the holder of a 90-claim property in the Watson 
Lake Mining Dis t r i c t  of the Yukon Territory on which past work has 
indicated the existence of numerous s i lver- lead occurrences of possible 
economic importance. 

The property, while s i tuated in a remote 
road from the community of Ross River, a 
there should be no unusual problems invo 
operation. 

area,  i s  readily accessible 
distance of about 40 miles, 

lved in developing a product 

Elevations range from 3,000 to  5,500 f e e t  above sea level .  Outcrop 

by 
and 

i on 

abundant on t h e  ridges b u t  the lower slopes a re  covered i n  overburden 
supporting a good growth of timber. An ample water supply ex is t s  i n  
local streams. 

A modern 12-man camp has been erected as  well as a l l  necessary shops and 
housing fo r  equipment. The Company owns a l l  equipment necessary fo r  
carrying out work on two underground exploration projects with, in 
addition, a substantial  inventory of operating suppl ies .  

Intermittent work programmes have been carried out on the property since 
1955 by Iona Si 1 ver Mines as we1 1 as by former owners. Work has included 
geological mapping, geophysical and geochemical surveys, trenching, diamond 
d r i l l i ng ,  and underground development on two showings. 

Geologically, the area forms part  of a large depositional basin, including 
sedimentary and volcanic facies  ranging in age from Proterozoic t o  
Mississippian, which have been subjected t o  tectonic processes including 
major faul t ing.  

Most of the showings presently known consis t  of veins of hydrothermal 
origin following subsidiary f au l t s .  They appear t o  cut a l l  rock types. 
The gangue i s  s i d e r i t e  with some quartz and c a l c i t e .  The veins contain 
shoots of massive t o  near-massive galena associated with f re iberg i te  and 
minor pyr i te ,  occasionally disseminated in to  the wall rock. Veins widths 
vary from a few inches u p  t o  15 f e e t  o r  more, while the galena shoots 
a re  normally narrower b u t  may, on occasion, reach the same maximum 
dimensions. 

Signif icant  metal content consists of s i l v e r  and lead. There i s  almost 
no zinc present and only very occasional gold. Si lver  grade varies widely 
from a few ounces to  several hundred ounces per ton and lead from a few 
percent up t o  75%. The r a t io  of s i l v e r  to  lead, although varying t o  a 
considerable degree i s ,  on average, about one ounce of s i lve r  t o  one 
percent 1 ead . 

Cont'd . . . . ./ 
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SUMMARY AND RECOMMENDATIONS (Cont ' d ) 

The determination of an economic ore grade i s  dependent on a number of 
fac tors ,  i n  par t icu lar  the scale of operation, which cannot be deter- 
mined a t  this time. Past work, however, suggests tha t  i t  may be possible 
to  develop a s igni f icant  tonnage of material w i t h  a recoverable grade of 
15 ounces s i l v e r  per ton and 15% lead. Based on assumptions detailed 
herein, i t  i s  estimated tha t  such material might have a net smelter return 
value of $172.40 per ton, of which $80.00 would represent operating prof i t .  
Assuming a capi tal  cos t  of $4,000,000 f o r  placing the property in to  pro- 
duction a t  a r a t e  of 100 tons per day, i t  would require 50,000 tons of 
t h i s  material t o  write off the investment. 

I t  i s  recommended tha t  the immediate objective be t o  place in s ight ,  as 
developed reserves, double t h i s  minimum amount o r ,  i n  summary, 100,000 
tons grading, recoverable, 15 ounces s i l v e r  and 15% lead. There a re  
reasonable ground fo r  believing t h i s  t o  be possible. 

Of the 15 presently ident i f ied mineral occurrences, two, the A - 1  and the 
K-18B, a re  already pa r t i a l ly  developed by underground openings and thus 
afford the most readily available ta rge ts  fo r  additional exploration. 
Unconfirmed reports by previous operators quoted probable reserves in 
these two mines as 55,000 tons grading 17 ounces per ton s i lve r  and 12% 
lead. The programme suggested herein i s  designed t o  confirm and expand 
these reserves, to ,  i f  possible, the 100,000 tons necessary to  permit 
consideration of production. 

I t  i s  therefore recommended tha t ,  fo r  the present, exploration be concen- 
t ra ted on the A - 1  and K-18B mines, and t o  consis t  of underground develop- 
ment including crosscutting, d r i f t i ng ,  ra is ing and diamond d r i l l i ng .  A 
detailed programme i s  suggested. 

The programme i s  divided into stages w i t h ,  t o  some extent,  subsequent stages 
to  be dependent on the degree of success achieved. Cost and timing are  
estimated as  follows: 

Stage Cost 

1 $136,000 
2 $192,000 
3 $100,000 

Conti ngency A1 1 owance $ 65,600 
$443,600 

Time Requi red 

3 months 
4 months 
2 months 

or,  say, $500,000 9 months 
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INTRODUCTION 

The following report has been prepared a t  the request of Iona Si lver  Mines Ltd., 
(The Company), in support of a proposed financing agreement. 

The wri ter  vis i ted the Ketza River properties of the Company on September 27 
, 

and 28, 1978, and has subsequently participated in the management of operations, 
including a term as a Director of the Company, a position he has relinquished 
upon his appointment as Consulting Engineer. 

In addition t o  personal observations, extensive use has been made herein of 
reports  and other data i n  the f i l e s  of the Company, more part icular ly a number 
of documents prepared by Archer, Cathro & Associates Ltd., and a March, 1978 
report ,  hereinafter referred t o  as the Nevin Report, by Nevin, Sadlier-Brown, 
Goodbrand L t d . ,  the use of which i s  grateful ly  acknowledged. He has a l so  had 
the benefit  of personal comunications from Mr. P.  Sevensma, P .  Eng., who has 
directed much of the exploration work on the claims. 

CLAIMS AND OMNERSHIP 

The Company holds d i rec t ly  or under option 90 claims in the Ketza River Area, 
Watson Lake Mining Dis t r i c t ,  Yukon Territory.  A block diagram of the holdings 
i s  shown in Figure 2 and a l i s t  i s  recorded in Appendix A.  The wri ter  has not 
personally checked these holdings nor the nature of the Company's t i t l e .  
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LOCATION AND ACCESS 

The claims are  located on the NTS map sheet 105-F-9 and centered a t  132' 10' W 
longitude and 610 32' N l a t i tude  in the area south of the junction of the Upper 
Ketza River and Cache Creek (see Figure I ) .  They are  accessible from the 
community of Ross River, Yukon, 30 a i r  miles t o  the north, via the Campbell 
Highway and a 40 km long truck road which follows the Ketza River. This road, 
while adequate f o r  present exploration purposes will require major improvement 
in the event of a production f a c i l i t y  being established. A network of gravel 
roads connects the various showings within the property. A 1,600 foot gravel 
a i r - s t r i p  i s  located in the Ketza River valley about one mile from the main 
camp. 

PHYSIOGRAPHY AND TOPOGRAPHY 

The property l i e s  i n  mountainous country w i t h  elevations ranging from 3,000 
fee t  t o  5,500 f e e t  above sea level.  I t  i s  dissected by the northwesterly 
flowing Ketza River and i t s  northeasterly flowing t r ibutary,  Cache Creek. 

Outcrop i s  abundant on the ridges b u t  bedrock i s  generally obscured by ta lus  on 
the lower slopes. Valley bottoms tend t o  be alluvium f i l l e d  although a number 
of drainages, including the two major ones, do cut through bedrock locally.  
The valleys a re  wooded, predominantly with northern black spruce and lesser  
amounts of balsam in quant i t ies  suf f ic ien t  t o  meet requirements for  underground 
work. The Ketza River and i t s  t r ibu ta r i e s  should provide a re l iab le  year round 
water supply fo r  both industrial  and domestic purposes. 

FACILITIES AND EQUIPMENT 

A t r a i l e r  camp, in good condition, with f a c i l i t i e s  fo r  12 men has been s e t  u p .  
This will be adequate fo r  the presently proposed programe. There i s ,  i n  
addition, a good garage-repair shop a t  the main camp, while a t  both the A - 1  
and K-18B portals  housing has been provided f o r  compressors, generators, and 
other necessary purposes. 

Virtually a l l  of the major items of equipment necessary for  carrying out under- 
ground programmes a t  both of the recommended s i t e s  are  on hand, as well as a 
substantial inventory of consumable supplies, including mine timber. 

Cont'd ...../ 
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FACILITIES AND EQUIPMENT (Cont'd) 

E l ec t r i c i t y  i s  supplied by portable d iese l  generators.  The area i s  remote 
from any source of public power and i n  t he  event of production, local  generating 
capacity would be necessary. While th i s  would normally be produced by diesel  
generators,  the re  i s  a potential  hydro-electri c s i t e  which should be i nvesti  - 
gated a t  an e a r l y  date .  

HISTORY 

Previous Work 

The f i r s t  recorded his tory  of s i lve r - lead  mineralization i n  the  area was made 
i n  1946 by prospectors working f o r  the  Hudson Bay Mining and Smelting Company. 
In 1955 a work program was carr ied out by Conwest Exploration Ltd. who drove 
three  shor t  d r i f t s ,  t o t a l l i n g  some 115 f t .  on t he  Key 3 showing. Between 1965 and 
1969 S i l ve r  Key Mines and Stump Mines ca r r ied  out extensive geochemical surveys 
and about 2,900 f t .  of underground development. This included work on the  
s i  1 ver-1 ead veins presently being explored. 

Regional and local  geological mapping and invest igat ions  have been ca r r ied  out 
by both t h e  Geological Survey of Canada and t he  Department of Indian Affai rs  
and Northern Development. The genera7 geology of the  prospect area i s  inclu- 
ded in  GSC Map 7-1960 (Quiet Lake; NTS 190-F) by Wheeler, Green, and Roddick 
and i n  a recent  compilation (GSC 0.F 486) by D.J. Templeman-Kluit. 

Since 1972 Iona S i l ve r  Mines o r  i t s  p r inc ipa l s  have acquired a l l  of the  known 
important s i lver- lead veins and other mineral occurrences i n  the  area.  During 
the  summer of 1977 Iona i n i t i a t e d  a program of exploration work which included 
bulldozer and hand trenching, geochemical sampling, geological mapping and 
road and camp constructions.  This .was supplemented i n  1978, by a programme 
of approximately 2,000 f e e t  of diamond d r i  11 ing.  

Cont'd ...../ 
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GEOLOGY 

The regional and property geology have been described i n  a number of reports. 
For the most par t ,  the following summary has been derived from the March 1978 
Nevi n report ,  suppl emented by personal observation and oral communi ca t i  ons 
from P .  Sevensma, P. Eng., who has directed much of the work. 

The property l i e s  within an area of deformed sedimentary and volcanic rocks 
ranging in age from Proterozoic t o  Mississippian and comprising essent ia l ly  
a complex depositional basin which has been severely modified by tectonic 
processes including intrusion, volcanism, faul t ing,  folding, and hydrothermal 
ac t iv i ty .  Dominant s t ructural  features are  four major f a u l t s  which shape the 
area geological ly.  Three of these are  high-angle normal f a u l t s ,  represented 
on surface by water courses, while the fourth i s  a reverse f a u l t  of gentle dip. 

Probably subsidiary t o  these main f a u l t s  are faul t ing and fracturing on a 
local scale  which, combined with hydrothermal ac t iv i ty ,  have produced sul phide- 
bearing veins of economic in t e res t .  The veins normally s t r i k e  approximately 
north-south, have westerly d i p s ,  and vary in w i d t h  from a few inches up t o  15 
f ee t  or more. They appear t o  cut v i r tua l ly  a1 1 rock types a1 though, by analogy 
w i t h  similar deposits elsewhere, i t  may be anticipated tha t  certain host rocks 
will be more favourable than others. The gangue i s  essent ia l ly  s ide r i t e ,  
accompanied by quartz and ca lc i te .  

The veins contain shoots of massive t o  near-massive argentiferous galena, 
associated with f re iberg i te  and minor pyrite.  Except in one location, sphal- 
e r i t e  i s  absent. Occasional good gold values have been returned b u t  the 
average tenor i s  low. In addition t o  the normal mode of occurrence, massive 
galena may form veins in the wallrock without s ide r i t e  gangue and in other 
cases disseminated galena and f re iberg i te  occur within s ide r i t e .  Significant 
widths, of the order of 15 t o  30 f ee t  of disseminated galena have also been 
found i n  quartzi te  wallrock. 

In addition t o  the veins there i s  evidence of a t  l eas t  one occurrence which 
may represent a bedded sulphide deposit carrying s ignif icant  s i lve r  and lead. 

MINERALIZED SHOWINGS 

Exploration by Iona Si lver  Mines and i t s  predecessors has resulted in the 
discovery of some 15 separate and wide-spread showings carrying suff ic ient ly  
good values to  warrant additional work. The approximate locations are  shown 
on the claim map, f ig .  2. Much of the property, par t icular ly a t  lower elevations, 
i s  covered by overburden and i t  i s  probable tha t  other showings ex i s t .  For the 

Cont'd ...../ 
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MINERALIZED SHOWINGS (Cont'd) 

most par t ,  the occurrences have been explored t o  a limited extent only by 
methods including geological mapping, geophysical and geochemical surveying, 
trenching, diamond d r i l l i ng ,  and underground development. 

The existence of t h i s  comparatively large number of potential deposits has 
had, t o  some extent,  a negative side-effect i n  tha t  exploration work has 
tended t o  be scattered among too many projects with no defini t ive programme 
completed on any one. I t  i s  proposed herein tha t ,  fo r  the time being, work 
should be concentrated exclusively on the two most advanced s i t e s  with the 
objective of blocking out reserves. 

In view of t h i s  recommendation, no detailed description of the other showings 
i s  considered necessary a t  t h i s  time. Based on c lass i f ica t ion  in the Nevin 
report, seven a re  categorized as "veins" on which suf f ic ien t  work has been 
done t o  establ ish t h e i r  nature; four a re  "showings" where the s t ructure i s  
s t i l l  uncertain; four are  " f loa t  areas" carrying large blocks of mineralized 
material b u t  with the source s t i l l  t o  be located. 

In respect t o  the "veins" the following brief  notes a re  of in te res t :  

The A - 1  and K-18B, on which fur ther  work i s  recommended herein, are  discussed 
be1 o r  

The Lap 10 has been traced in trenches fo r  400 f e e t ,  w i t h  an indicated grade 
of 35 ounces per ton s i l v e r  and 38% lead across a width of 3.5 fee t .  

The Key 3 ,  as developed by trenching, i s  s t ruc tura l ly  complex with a number of 
short; narrow, high-grade lenses. The s i l v e r  t o  lead r a t i o  i s  higher than 
elsewhere on the property. The lenses are  up to  20 f e e t  in length with vein 
widths u p  t o  as  much as  two fee t .  Samples across approximately two fee t  
have ranged from 10 ounces s i lve r  per ton and 9% lead, to  as high as 157 ounces 
s i lve r  per ton and 5% lead. 

The F-3 has been explored by trenching and one d r i l l  hole over a length of about 
100 feet. Average width is s ix  f ee t  and grade i s  of the order of 24 ounces 
s i lve r  per ton and 20% lead. 

The Blazed Tree has been only pa r t i a l ly  explored by trenching over a length 
of 500 fee t .  The f u l l  w i d t h  has not been revealed. Samples across two fee t  
have returned s i l v e r  values ranging from 22 t o  78 ounces per ton and lead 
values from 40% to  80%. 

Cont'd . . . . ./ 
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MINERALIZED SHOWINGS (Cont 'd)  

The Gem i s  a narrow b u t  high grade galena vein in quartzi te ,  w i t h  disseminated 
minexi i ta t ion  in the wallrock. The overall average grade may be of the order 
of 3.5 ounces s i lve r  per ton and 3.5% lead over a width of 25 fee t .  

MINERAL GRADE 

From the above notes i t  will be apparent tha t  a rather wide range of metal 
values i s  found on the various showings. A decision on the grade necessary t o  
const i tute  ore i s  dependent on a number of circumstances, in part icular  the 
ultimate scale of an operation, and cannot be made a t  t h i s  time. However, as 
will be developed below, a recovered grade of 15 ounces per ton s i lve r  and 15% 
lead should const i tute  ore a t  a mining ra te  of 100 tons per day and, for  
present purposes, t h i s  may be adopted as  a "cut-off". From the vein descrip- 
t ions above and those of the A - 1  and.K-18B t o  follow, i t  i s  apparent tha t  a 
reasonable potential exis ts  for  the development of material of t h i s  tenor. 

NET SMELTER RETURN ESTIMATE 

A t  the present stage of development, i t  i s  not possible t o  calculate potential 
net smelter return w i t h  any exactitude as  none of the basic parameters a re  
suff icient ly well established. I t  i s  necessary, however, t o  arr ive a t  some 
"order-of-magnitude" figure in order t o  determine whether additional develop- 
ment i s  jus t i f ied .  

As suggested above, a recovered grade of 15 ounces s i lve r  per ton and 15% lead 
may be adopted. The observed nature of the mineralization suggests tha t  i t  
will be possible t o  produce a good grade of concentrate. Assuming a r a t i o  of 
concentration of 5:1, concentrate grade would be 75 ounces s i lve r  per ton and 
75% lead. 

Transportation and smelting costs may be estimated a t  $100 per ton and the 
smelter may pay fo r  95% of the contained metal. Using prices of $C6.50 per 
ounce of s i lve r  and $0.35 per pound of lead, we have: 

Cont'd ...../ 
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NET SMELTER RETURN ESTIMATE (Cont ' d) 

S i lver  Payment : 75 oz. 8 95% x $6.50 - $463.00 
Lead Payment : 1,500 1 b. 8 95% x $0.35 - 499.00 

$962.00 
Less, f r e igh t  and smelting - 100.00 
Net Smelter Return per ton of Concentrate - $862.00 

Net Smelter Return per ton of Ore - $172.40 

OPERATING AND CAPITAL COST ESTIMATE 

The remote location and t he  apparently somewhat d i f f i c u l t  rock conditions i n  
the  mines suggest t h a t  operating cos t s  may be higher than under more favour- 
ab le  circumstances. T h i s  may be p a r t i a l l y  o f f s e t  by the  probable ease and 
s impl ic i ty  of concentration. A t  t h i s  time, i t  may be assumed t h a t ,  of the 
$172.40 estimated ne t  smelter  re tu rn ,  $92.40 may be absorbed i n  cos t s ,  
leaving an operating p r o f i t  of $80.00 per ton. 

The cap i ta l  cos t  of a mining and concentrating complex f o r  the  treatment of 
100 tons of ore per day i s  estimated a t  $4,000,000. 

PROGRAMME OBJECTIVE 

On the  basis  of the  above f igures  which, i t  must be remembered a re  a t  this 
time qu i t e  t en t a t i ve ,  i t  would require  50,000 tons of o re  t o  pay back the  
cap i ta l  cos t  of equipping t he  mine f o r  production. 

I f  i t  were possible t o  double t h i s  f igure  and t o  place in  s i g h t  100,000 tons 
of proven reserves,  the re  would be j u s t i f i c a t i o n  f o r  proceeding w i t h  a f u l l -  
s ca l e  f e a s i b i l i t y  repor t ,  w i t h  a  probabi l i ty  t h a t  a recommendation t o  proceed 
t o  production would be made and t h a t  su f f i c i en t  p r o f i t a b i l i t y  would be 
indicated t o  a t t r a c t  senior  financing. 

The present object ive ,  the re fore ,  i s  the  blocking out of 100,000 tons of 
material w i t h  a  recoverable grade of 15 ounces s i l v e r  per ton and 15% lead. 

Cont'd . . . . .I 
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RESERVES 

There are,  a t  present, no proven reserves. 

Previous operators have quoted probable reserves, i n  the A - 1  and K-18B mines, 
of 55,000 tons grading 17 ounces per ton s i l v e r  and 12% lead. The proposed 
programme will be directed toward confirming and i f  possible extending these 
estimates. 

METALLURGY 

No metallurgical tes t ing  has been carried out and this will be necessary a t  
some future date. In the meantime, the nature of the mineralization i s  such 
tha t  no d i f f i c u l t i e s  should be anticipated. 

PROGRAMME 

Of the various showings, two, the A-1  and K-18B, a re  the most advanced in 
underground devel opment . Both have responded we1 1 and have demonstrated 
potential for  the outlining of ore reserves. Because of simplicity of 
s t ructure i t  appears tha t  the A - 1  may be expected t o  yield resu l t s  more 
quickly. The proposed programme i s  directed t o  the fur ther  development of 
these two zones w i t h  a higher pr ior i ty  accorded to  the A-1 .  

A-1  ZONE 

This zone, as described in e a r l i e r  reports,  consists of a typical s ide r i t e  
vein, with values predominantly confined to  a central  core of massive galena 
which varies in width from a few inches u p  t o  three f ee t .  I t  has been opened 
up by surface trenches and an underground leve l .  A longitudinal section i s  
shown in f ig .  3. 

Cont'd ...../ 
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A - 1  ZONE (Contld) 

This i s  the most fu l ly  developed of any of the known zones. I t s  demonstrated 
length, potential additional length, freedom from major faulting, and average 
grade, suggest good poss ib i l i t ies  for  the blocking out of reserves. For these 
reasons i t  i s  recommended tha t  i t  be constituted as the primary target  for the 
immediate future.  

The vein outcrops a t  an elevahion of about 5,000 fee t  a t  the southgrn end of 
the property, striking a t  350 and with a westerly dip of about 55 . I t  has 
been traced on surface by trenching over a length of 800 fee t .  The trenches 
are now sloughed-in but galena mineralization can s t i l l  be found. Sampling of 
the trenches by previous operators returned an average of 24.9 ounces per ton 
s i lve r  and 22.2% lead across an average width of 4.0 fee t .  A possible longi- 
tudinal extension of the vein for  1,600 fee t  has been indicated by geochemical 
surveying. 

In the l a t e  19601s, a 360-foot crosscut was driven to  intersect  the vein a t  a 
vertical depth of 125 fee t  below the outcrop. Drifting was carried out over a 
length of 790 f e e t  and a raise  driven t o  within a few fee t  of surface. The 
crosscut portal i s  caved and the wri ter  has been unable to  examine these 
workings. 

Sampling resul t s ,  reported by Archer-Cathro, include a d r i f t  length of 192 fee t  
averaging 15.3 ounces s i lve r  and 19.3% lead across 4.0 f ee t  w i t h i n  a longer 
zone of 536 f e e t  averaging 10.4 ounces s i l v e r  and 8.1% lead across 4.0 fee t .  
The lower 67 f e e t  of the raise  assayed 23.3 ounces s i lver  and 23.6% lead across 
5.0 f e e t  and the upper 67 feet  10.2 ounces s i lve r  and 9.6% lead across 4.0 f ee t .  

In general, the galena core i s  less  than 4.0 f ee t  in width and the resul t s  
quoted above were arrived a t  by averaging-in suf f ic ient  adjacent wall rock t o  
reach a minimum four-foot mining width. The Nevin report points out tha t ,  in 
th i s  process, the substantially higher specif ic  gravity of the galena was not 
taken in to  account and hence t rue values may be expected t o  be higher than 
those quoted. The averages, in other words, are  conservative. 

The d r i f t  i s  reported t o  have been stopped i n  material grading 10.6 ounces 
s i lve r  and 12.1% lead across 6.0 feet .  While the overall average of the grades 
in these workings i s  below the arb i t ra ry  standard selected above, i t  i s  apparent 
tha t  a substantial  portion of the vein may be expected to  reach these standards 
and thus the A - 1  const i tutes  a worthwhile exploration target .  

Cont'd ...../ 
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A-1  ZONE (Cont'd) 

Contemporary with the work described above, a second ad i t  was s ta r ted ,  150 
f e e t  below the f i r s t ,  and advanced a reported 175 fee t .  I t  will require 
approximately a further 700 f e e t  t o  reach the downward extension of the vein. 
The programme recommended i s  to  resume driving of th i s  crosscut ad i t ,  t o  
dr i f t  out the vein on the level and t o  drive one or more raises  between the 
levels  with the objective of blocking out reserves. The programme i s  divided 
in to  stages with each being dependent on the degree of success achieved i n  
the preceding stage. 

The portal of the lower ad i t ,  which was caved, has now been rehabil i ta ted,  
necessary buildings have been erected, and a l l  equipment i s  on hand fo r  
resumpti on of advance. 

K-18B ZONE 

T h i s  zone has been developed by surface trenching and by two underground 
levels  as shown i n  f iq .  4. While grades and widths are ,  perhaps, bet ter  on 

, the s t ructure i s  considerably more complex, 
presence of subsidiary and branching veins, 

the average than in the A-1 zone 
being broken by faul t ing and the 
so tha t  development will be less  
been accorded secondary pr ior i ty  
accessible than the A - 1  and, d u r  
working place i f  weather or  road 
l a t e r  stages i t  will be a major d 
and equipment are  in place and, in  f a c t ,  active underground work was i n  pro- 
gress' l a t e  i n  1978. 

straight-forward. For t h i s  reason i t  has 
in the present programme. I t  i s  more readily 
ng ear ly stages,  will serve as a reserve 
conditions a t  the A-1  are unfavourable. A t  
evelopment ta rge t .  All necessary buildings 

On the basis of reports by previous operators, the upper, or 700 foot level ,  
developed a length of 104 fee t  averaging 20.2 ounces of s i lve r  and 12.4% lead 
across a width of 5.4 f ee t ,  while the lower, or  800 foot level,  developed a 
length of 82 fee t  averaged 14.4 ounces of s i l v e r  across a width of 4.8 fee t .  
Lead grade was not quoted. 

Late in 1978 a ra ise  was collared on the 800 foot level,  outside of the zone 
indicated by the assays quoted above. I t  imedia te ly  broke into ore and has 
now advanced 50 fee t  vert ical ly,  averaging 18.8 ounces s i lve r  and 12.5% lead 
over a wid th  of 9.0 fee t .  The present face i s  i n  similar material. 

The recomnended programme here i s ,  f i r s t ,  the completion of t h i s  ra ise ,  and 
then dr i f t ing ,  crosscutting and d r i l l i n g  in order to  resolve the somewhat 
complex s tructure indicated both in the underground workings and i n  surface 
trenching . 

Cont'd ...../ 
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OTHER WORK REQUIREMENTS 

Under terms of the  property purchase, the re  i s  an annual work requirement on 
an area outs ide  of t h a t  containing the  A-1  and K-18B veins. I t  i s  recommended 
t h a t ,  i n  order t o  s a t i s f y  this requirement in  1979, a programme of surface 
exploration be ca r r ied  out  on the  Lap 10 vein area.  

PROGRAMME DETAILS AND COSTS 

Stage 1 

A-1  Crosscut, 700' @ $100/ft.  
A - 1  Dr i f t ,  200' @ $105/ft.  
Roads, Camps, e t c .  
Engineering and Supervision 
General Corporate Purposes 

Stage 2 

A - 1  Dri f t ,  300' @ $105/ft.  - 
A-1  Raises, 280' @ $100/ft.  - 
K-18B Raise, 50' @ $150/ft.  - 
K-18B Lateral Work, 500' @ $105/ft.  - 
K-18B Dr i l l ing ,  1000' @ $20/ft .  - 
Surface Work, Lap 10 - 
Roads, Camps, e t c .  - 
Engi neeri ng and Supervi s i  on - 

Contingencies, 

The d e t a i l s  of 
a s  the  senera1 

t h i s  programme should not be regarded a s  r i g id ly  fixed so long 
ob jec t ives  a r e  followed. As r e s u l t s  a r e  obtained, i t  may be 

desi rabie  t o  s h i f t  emphasi s from one f ace t  t o  another.  Again, i f  cos t  - 

estimates prove too high o r  too low, some addi t ional  work may be possible o r ,  
a l t e rna t i ve ly ,  some curtai lment may be necessary. Major changes should, i n  
general,  be sub jec t  t o  the  approval of the  Company's consult ing engineers. 
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PROGRAMME DETAILS AND COSTS (Cont ' d)  

I f  t he  object ives  of the  programme have been successfully a t t a ined ,  the re  
should be , a t  t he  conclusion of these  two s tages ,  ample evidence on which t o  
reach a decision on proceeding t o  production. I f  favourable, however, some 
addi t ional  work will  s t i l l  be required,  including, probably, some fu r the r  
underground development and a programme of metallurgical  t e s t i ng .  Such 
addi t ional  work cannot be deta i led a t  t h i s  time but an allowance of a f u r the r  
$100,000 f o r  i t s  completion would not be unreasonable. T h u s ,  t o t a l  financing 
of t he  order of $500,000 should be envisaged. 

TIMING 

In a remote locat ion,  under severe winter condit ions,  exact  timing cannot be 
estimated with accuracy. In general ,  a t imetable should be: 

Stage 1 - 3 months 
Stage 2 - 4 months 
Additional Stages, i f  required - 2 months 

Respectfully submitted, 

BRODIE HICKS ENGINEERING LTD. 

H .  Brodie Hicks, P.  Eng., M. Eng. 

Vancouver, B.C. 
January 3, 1979 

encl s. 
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CERTIFICATE 

I ,  H .  Brodie Hicks, P .  Eng., res iding a t  Su i te  903 - 5455 Balsam S t r e e t ,  
Vancouver, B .C . ,  V6M 4B3, do c e r t i  f y  a s  f o l l  ows : 

1. That I am a graduate of McGill University, Montreal, with the  degrees of 
B.  Eng . , ( l934),  and M .  Eng . ( l935) ,  in  Mining Engineering. 

2 .  That I am a member of the  Associations of Professional Engineers of the  
Provinces of Bri t i  s h Col umbia and Ontario. 

3. That I have practiced my profession s ince  1935. 

4. That t h i s  repor t  i s  based on a personal examination of the  subject  property 
i n  September 1978, reference t o  repor ts  and maps i n  t he  f i l e s  of the  
Company, and personal communications. 

5. That I have no i n t e r e s t  i n  t he  proper t ies  o r  i n  the  s e c u r i t i e s  of the  
Company, nor do I expect t o  obtain any such i n t e r e s t .  

6. That this repor t ,  or a condensation thereof ,  approved by myself, may be 
used i n  connection with an underwriting designed t o  r a i s e  funds f o r  
carrying out of the  work programme recommended therein .  

H .  Brodie Hicks, P. Eng., M. Eng. 

Vancouver, B.C. 
January 3,  1979 
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APPENDIX A 

CLAIM HOLDINGS AT DECEMBER 28, 1978 

Name - 
A 1  & 2 

A3 

A4 

A5 

A6 

B1 - 8 inc.  

B9 Fr.  

B10 Fr. 

C 1  - 8 inc .  

D l  - 4 inc .  

Camp 2 

Camp 3 & 4 

Camp 5 - 8 inc.  

Camp 9 - 15 inc .  

Camp 16 

Hope 1 - 6 inc.  

Hope 7 & 8 Fr. 

Record Number Exp i ry  Date 

Y64464 & 5 August 15, 1980 

Y 64466 August 15, 1981 

Y64467 August 15, 1983 

Y64468 August 15, 1980 

Y64469 August 15, 1981 

Y64472 - 79 inc .  August 15, 1980 

YA11259 November 1, 1979 

YA11260 November 1, 1981 

Y64480 - 87 inc .  August 15, 1980 

Y64621 - 24 inc .  November 1, 1979 

YA94450 November 1, 1979 

YA94451 & 2 November 1, 1980 

YA94453 - 6 inc .  November 1, 1979 

YA11749 - 55 inc .  November 1, 1979 

YA11756 November 1, 1982 

YA11204 - 9 inc .  November 1, 1979 

YA11261 & 2 November 1, 1979 
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APPENDIX A (Cont'd) 

Name . -  

Pete 1 - 3 inc. 

Dub 1 - 8' inc. 

Gem 1 & 2 

Gem 3 
Gem 4 - 6 inc. 

OK 1 - 5 inc. 

OK 6 - 11 inc. 

OK 12 

Les 1 & 2 

Name 

Bud 1 - 4 inc. 

Camp 17 & 18 

Record Number 

YA11256 - 8 inc. 

Y94457 - 64 inc. 

Y94465 & 6 

Y 94467 
Y94468 - 70 inc. 

YA25460 - 4 inc. 

YA26125 - 30 inc. 

YA33222 

RECENT LOCATIONS 

Record Number 

YA35521 - 4 inc. 

YA35525 & 6 

Expiry Date 

November 1, 1979 

November 1, 1979 

November 1, 1979 

November 1, 1980 
November 1, 1979 

November 1, 1979 

November 1, 1979 
November 1, 1979 

June 23, 1979 

Record Date 

September 18, 1978 

September 18, 1978 
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PROGRAMME DETAILS AND COSTS (Cont ' d) 

If  the objectives of the programme have been successful1y attained, there 
should be , a t  the conclusion of these two stages, ample evidence on which t o  
reach a decision on proceeding t o  production. If  favourable, however, some 
additional work will s t i l l  be required, including, probably, some fur ther  
underground development and a programme of metallurgical tes t ing.  Such 
additional work cannot be detailed a t  t h i s  time b u t  an allowance of a fur ther  
$100,000 fo r  i t s  completion would not be unreasonable. Thus, to ta l  financing 
of the order of $500,000 should be envisaged. 

TIMING 

In a remote location, under severe winter conditions, exact timing cannot be 
estimated with accuracy. In general, a timetable should be: 

Stage 1 - 3 months 
Stage 2 - 4 months 
Additional Stages, i f  required - 2 months 

Respectfully submitted, 

BRODIE HICKS ENGINEERING LTD. 

H. Brodie Hicks, P.  Eng. ,  M. Eng. 

Vancouver, B . C . 
January 3, 1979 

HBH/sg 

encl s. 
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