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1. S U M M A R Y 

1.1 E n d u r a n c e M i n e r a l s I n c . o w n s t h e K l e a n z a M t n . p r o p e r t y , 

i n c l u d i n g the o l d C o l u m a r i o g o l d m i n e 10 m i l e s n o r t h o f T e r r a c e B . C . 

1.2 The m i n e has b e e n i d l e s i n c e 1939 and a l l w o r k i n g s a r e 

i n a c c e s s i b l e e x c e p t f o r t he #7 v e i n (#8 a d i t ) . 

1.3 In 1984 a c r e w u n d e r d i r e c t i o n o f E g i l L i v g a r d P . E n g c o n d u c t e d a 

s o i l s u r v e y o v e r p a r t o f t he p r o p e r t y , o p e n e d up and s a m p l e d the #7 v e i n , 

r e s a m p l e d and t r a c e d the H a v e r o e n v e i n (on the s o u t h end o f the c l a i m s ) 

and c o n d u c t e d g e n e r a l r e c o n n a i s s a n c e . 

1.4 S o i l s a m p l e s w e r e a n a l i z e d f o r A u , C u , P b , Z n , but no s i g n i f i c a n t 

a n o m a l i e s w e r e o u t l i n e d . A f ew s c a t t e r e d g o l d h i g h s o c c u r i n t h e 

i m m e d i a t e v i c i n i t y o f t he o l d w o r k i n g s . 

1.5 The #7 v e i n a v e r a g e d 0 . 6 2 9 o z / t o n g o l d o v e r a w i d t h o f 0.34 m 

and a l e n g t h o f 24 m . 

1.6 The H a v e r o e n v e i n a v e r a g e d 0.41 o z / t o n g o l d o v e r a w i d t h o f 

0 .62 m and a l e n g t h o f 6.5 m . 

1.7 A n i m p o r t a n t d i s c o v e r y on t h e n o r t h p a r t o f t h e p r o p e r t y was an 

a u r i f e r o u s s y e n i t e . W i d e l y s p a c e d g r a b s a m p l e s w i t h m i n o r o x i d i z e d 

s u l p h i d e s , a s s a y e d 0 . 0 0 5 , 0 . 0 3 2 , 0 . 0 1 2 , a n d 0 . 0 5 0 o z / t o n g o l d . 

1.8 A n o t h e r i m p o r t a n t d i s c o v e r y w a s a l a r g e a r e a i n t h e c e n t e r o f 

t he c l a i m b l o c k o f h i g h l y s i l i c i f i e d a n d e s i t e b r e c c i a . 

1.9 A l t h o u g h b a r r e n o n s u r f a c e , t h e i n t e n s e s i l i e i f i c a t i o n is 

c o n s i d e r e d a p r o b a b l e s i l i c a c a p w i t h t h e p o s s i b l i t y o f e p i t h e r m a l t y p e g o l d 

d e p o s i t s u n d e r n e a t h a n d s p a t i a l l y a s s o c i a t e d w i t h i t . 

1.10 To e x p l o r e f o r an e p i t h e r m a l t y p e g o l d d e p o s i t , a p r o g r a m is 

r e c o m m e n d e d i n c l u d i n g l i n e g r i d , g e o l o g i c a l m a p p i n g , a n d r o c k a n d s o i l 

g e o c h e m i s t r y f o r A u , H g , A s , S b . 

T h i s p r o g r a m ( e s t i m a t e d t o c o s t $1 1 0 , 0 0 0 ) s h o u l d o u t l i n e t h e 
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h y d r o t h e r m a l h a l o s w h i c h a r e a s s o c i a t e d w i t h e p i t h e r m a l d e p o s i t s so t h a t 

d r i l l i n g t a r g e t s c a n be p r i o r i t i z e d . 

1.11 C o n t i n g e n t on r e s u l t s o f P h a s e I , a d r i l l i n g p r o g r a m is 

r e c o m m e n d e d f o r P h a s e II e s t i m a t e d to c o s t $ 3 9 0 , 0 0 0 . 

1.12 T h e t o t a l c o s t e s t i m a t e f o r P h a s e I and II is $ 5 0 0 , 0 0 0 . 0 0 . 
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2 . I N T R O D U C T I O N 

2.0 T h e w r i t e r i s r e t a i n e d by t h e D i r e c t o r s o f E n d u r a n c e M i n e r a l s 

L t d . to e v a l u a t e a l l w o r k d o n e to d a t e on the K l e a n z a M t n . c l a i m s and 

r e c o m m e n d an e x p l o r a t i o n p r o g r a m . 

2.1 T h e p r o p e r t y was v i s i t e d in p e r s o n in S e p t e m b e r 1983 and a 

p r e l i m i n a r y r e p o r t w r i t t e n at t h a t t i m e ( W o l f e , 1 9 8 3 ) . 

2.2 T h e f o l l o w i n g s u m m a r y r e p o r t c o m b i n e s t he o r i g i n a l i n f o r m a t i o n 

w i t h r e s u l t s ( s u p p l i e d by L i v g a r d C o n s u l t a n t s ) f r o m a 1 984 e x p l o r a t i o n 

p r o g r a m . N o f u r t h e r v i s t s to t h e p r o p e r t y h a v e b e e n m a d e . 
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3 . L O C A T I O N A N D A C C E S S 

3.1 T h e p r o p e r t y i s l o c a t e d on t h e n o r t h s i d e o f K l e a n z a M t n , 10 

m i l e s N . E . o f T e r r a c e , B r i t i s h C o l u m b i a . L o n g i t u d e : 1 2 8 ° 1 7 ' , L a t i t u d e : 

54o 3 3 ' , N . T . S . c o d e 1 0 3 1 / 9 . 

3.2 T h e Y e l l o w h e a d h i g h w a y p a s s e s w i t h i n 1/2 m i l e o f the w e s t e r n 

b o u n d a r y o f the p r o p e r t y and an o l d w a g o n r o a d was b u i l t to the w o r k i n g s . 

T h i s w a g o n r o a d c o u l d be r e h a b i l i t a t e d f o r 4 w h e e l d r i v e t r a f f i c a t 

r e l a t i v e l y l i t t l e c o s t . 

3.3 A n e x c e l l e n t f o o t t r a i l e x t e n d s u p h i l l f r o m t h e ma in w o r k i n g s to 

the " N e l s o n S h o w i n g " ( n o w n a m e d the H a v e r o e n v e i n ) l o c a t e d on the 

N e l s o n c l a i m s in t he S . W . c o r n e r o f t h e c l a i m g r o u p . 

3.4 T h e C o l u m a r i o M i n e is s i t u a t e d on a s t e e p , h e a v i l y t i m b e r e d 

s i d e h i l l o v e r l o o k i n g t h e S k e e n a R i v e r . E l e v a t i o n s r a n g e f r o m 1,000 f t . to 

4 , 0 0 0 f t A . S . L . I t i s u n d e r s t o o d t h a t c o n t i n u i n g l o g g i n g o p e r a t i o n s 

p r e s e n t l y on t h e W e s t e r n b o r d e r , w i l l i m p r o v e a c c e s s t o v a r i o u s p a r t s o f 

t h e p r o p e r t y i n t h e f u t u r e . 
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4. C L A I M S 

4 . 1 The p r o p e r t y c o n s i s t s o f t h e f o l l o w i n g c l a i m s , r e v e r s e d 

C r o w n g r a n t s a n d f r a c t i o n s : 

C L A I M NAME R E C . N O . 

V A L H A L L A 
V A L H A L L A #1 
V A L H A L L A #2 
V A L H A L L A #3 
V A L H A L L A #4 
L . C . F R A C T I O N 
NORMAN F R A C T I O N 
N E L S O N (2 u n i t s ) 
F I R E #1 
F I R E #2 
SUN ( 2 0 u n i t s ) 
CLOUD ( 2 0 u n i t s ) 
HANS T a g N o . 
MARY (4 u n i t s ) T a g N o . 
N O B L E F R A C T I O N T a g N o . 
K P #1 T a g N o . 
K P #2 T a g N o . 
S T A C Y #1 T a g N o . 
S T A C Y #2 T a g N o . 
M I S T #1-8 T a g N o s 
S K Y (9 u n i t s ) 

1272 
1273 
1275 
1276 
1274 
1277 
1278 
1359 
5791 
5792 
6039 
6038 
7 1 4 7 6 
6 7 3 7 7 
7 6 9 5 1 
3 9 4 7 6 9 M 
3 9 4 7 7 0 M 
5 1 6 7 5 3 M 
5 1 6 7 5 4 M 
3 9 1 5 2 7 4 M - 3 9 1 5 3 4 M 
5 7 9 0 

R . C . G . 
R . C . G . 
R . C . G . 

S t a k e d 
S t a k e d 
S t a k e d 

C I a im 
C I a im 
C I a im 

S t a k e d c l a i m 

T h i s i s a t o t a l o f 83 c o n t i g u o u s c l a i m s , f r a c t i o n s a n d r e v e r t e d C r o w n 

g r a n t s . E n d u r a n c e M i n e r a l s I n c . o w n t h e c l a i m s 1 0 0 X . 



MIST MIST MIST MIST 
7 5 1 3 

MIST MIST MIST MIST 
8 6 2 4 

F i g 2 

ENDURANCE MINERALS INC. 

COLUMARtO GOLD MINE 
OMINECA MINING DIVISION, a C 

C L A I M M A P 
Kilometres O <X5 I Kilometres 

i •• •< » 
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5 . H I S T O R Y 

5.1 M i n o r w o r k was i n i t i a t e d on t h e p r o p e r t y by the K l e a n z a 

C o m p a n y in 1 9 1 9 . S u b s e q u e n t p r o s p e c t i n g l e d to t h e f o r m a t i o n o f the 

C o l u m a r i o G o l d M i n e s L i m i t e d i n 1 9 2 7 . In 1928 and 1929 d r i f t i n g , r a i s i n g 

a n d c r o s s c u t t i n g w a s c a r r i e d ou t on N o s . 4, 5, 6 a n d 7 v e i n s . D e v e l o p m e n t 

was c o n t i n u e d u n t i l 1934 w h e n a f l o t a t i o n p l a n t was e r e c t e d w i t h a 

c a p a c i t y o f 7 5 - 1 0 0 t o n s / d a y T h e m i l l o p e r a t e d f r o m S e p t e m b e r 1934 to 

J u n e 1935 by w h i c h t i m e 8 ,000 ft o f u n d e r g r o u n d d e v e l o p m e n t had b e e n 

c o m p l e t e d . 

5.2 P r o d u c t i o n r e c o r d s a r e n o t a v a i l a b l e b u t i t is r e p o r t e d t h a t in 

1 9 3 3 , 3 s a c k s o f o r e w e i g h i n g 200 p o u n d s w e r e s h i p p e d to t he M i n e s B r a n c h 

i n O t t a w a f o r t e s t i n g , c o n t a i n i n g 1.44 o z A u / t o n , 3 .51 o z A g / t o n and 0 . 4 2 * 

C u / t o n . P o l i s h e d s e c t i o n e x a m i n a t i o n s h o w e d t h a t t h e g o l d was 

a s s o c i a t e d w i t h p y r i t e . 

5.3 In 1939 t h e p r o p e r t y w a s l e a s e d b y W . W . D u n c a n a n d i t i s 

r e p o r t e d t h a t 1 5 . 8 6 t o n s o f s e l e c t e d o r e w a s s h i p p e d . 

5.4 N o o t h e r w o r k a p p e a r s t o h a v e b e e n d o n e on t h e p r o p e r t y s i n c e 

1939 u n t i l a c r e w u n d e r t h e d i r e c t i o n o f E g i l L i v g a r d , P . E n g . c o n d u c t e d a 

s o i l s u r v e y i n 1 9 8 4 . M r . L i v g a r d a l s o g a i n e d a c c e s s t o #7 v e i n a n d s a m p l e d 

i t i n d e t a i l . A d d i t i o n a l w o r k i n c l u d e d r e s a m p l i n g o f t h e H a v e r o e n v e i n , 

t r a c i n g same on s u r f a c e a n d r e c o n n a i s s a n c e g e o l o g y . ( s e e l a t e r s e c t i o n s ) 

5 .5 Resul t s of the 1984 s o i l survey 

i ) S o i l s a m p l e s w e r e c o l l e c t e d e v e r y 50 m on t h e g r i d ( s e e F i g u r e 2 ) ; i n 

s o m e a r e a s e v e r y 25 m , a n d o v e r m i n e r a l i z e d v e i n s e v e r y 1 2 . 5 m . B o t h A 

a n d B h o r i z o n s a n d a l s o C h o r i z o n , w h e r e a v a i l a b l e , w e r e s a m p l e d . 

i i ) S a m p l e s w e r e a n a l i z e d f o r A u , P b , Z n , A g a n d C u by C h e m e x L a b s o f 

V a n c o u v e r . 

i i i ) T h e g e o c h e m i c a l r e s p o n s e f o r t h e a b o v e m e t a l s w a s e s s e n t i a l l y f l a t . 

A f e w e r r a t i c i s o l a t e d g o l d h i g h s o c c u r r e d i m m e d i a t e l y b e l o w k n o w n v e i n 

s t r u c t u r e s . 
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6. G E O L O G Y A N D M I N E R A L I Z A T I O N 

6.1 T h e p r o p e r t y o c c u r s i n a c o n t a c t z o n e b e t w e e n C o a s t r a n g e 

d i o r i t e and g r a n o d i o r i t e ( w e s t s i d e ) a n d a l t e r e d a n d e s i t e s o f the J u r a s s i c 

H a z e l t o n G r o u p ( e a s t s i d e ) . T h e a n d e s i t e s a r e p r o b a b l y a r o o f p e n d a n t 

a c c o r d i n g to M i n i s t e r o f M i n e s R e p o r t 1 9 3 4 . 

6.2 G o l d m i n e r a l i z a t i o n o c c u r s in N . W . t r e n d i n g q u a r t z v e i n s , 

( d i p p i n g 3 5 ° - 7 5 ° N . E . ) a s s o c i a t e d w i t h p r y i t e a n d some c h a l c o p y r i t e . 

6.3 T h e c o n t a c t is v e r y i r r e g u l a r as F i g u r e 4 s h o w s , and b o t h t he 

a n d e s i t e s and g r a n o d i o r i t e a r e c u t by q u a r t z a l b i t e , d i o r i t e and 

l a m p r o p h y r e d y k e s . 

6.4 T h e q u a r t z v e i n s v a r y i n g in w i d t h f r o m 1 to 3 f t . ( w i t h o c c a s i o n a l 

l e n s e s 5 ft w i d e ) , a r e b a r r e n i n m a n y p l a c e s b u t w h e r e t h e y a r e m i n e r a l i z e d 

w i t h s eams o f c o a r s e p y r i t e a f a i r a m o u n t o f g o l d o c c u r s . 

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

M i n i s t e r o f M i n e s R e p o r t 1 9 3 4 . ( A p p e n d i x I ) . 

6.5 A l l o l d C o l u m a r i o w o r k i n g s a r e p r e s e n t l y c a v e d a n d i n a c c e s s i b l e 

e x c e p t f o r #8 a d i t . 

6 .6 M o s t o f t h e o r e w a s a p p a r e n t l y t a k e n f r o m t h e #4 v e i n . T h e 

m a i n h a u l a g e l e v e l a n d c r o s s c u t w a s d r i v e n t o i n t e r e s e c t t h e v e i n s a t t h e 

1 ,843 f t l e v e l b u t a p p a r e n t l y was u n s u c c e s s f u l i n d o i n g s o . A r a i s e f r o m 

t h i s l e v e l to t h e #4 v e i n , a p p a r e n t l y e n c o u n t e r e d t h e v e i n 115 f t u p . T h e 

d i p o f t h e v e i n a t t h i s p o i n t is n o t r e p o r t e d , b u t a n i d e a l i z e d s e c t i o n 

( F i g u r e 5) s h o w s t h a t t h e c r o s s c u t m a y h a v e m i s s e d t h e #4 v e i n a t t h e 1,843 

f t l e v e l . 

6 .7 In a d d i t i o n #7 v e i n , (#8 a d i t ) , M i n i s t e r o f M i n e s R e p o r t 1 9 3 4 , 

m e n t i o n s t h a t a n a r r o w v e i n w a s e n c o u n t e r e d i n t h e c r o s s c u t a t p o i n t P 

( s e e F i g u r e 3, 5 ) . T h i s i s a s s u m e d t o be #7 v e i n . H o w e v e r , p r o j e c t i n g 

t h e #7 v e i n , u s i n g t h e d i p o f 4 5 ° a n d / o r 3 5 ° as r e p o r t e d ( s e e s e c t i o n , 
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F i g u r e 5) s h o w s t h a t t h e c r o s s c u t w o u l d no t h a v e r e a c h e d #7 v e i n . 

N u m b e r 7 v e i n was r e p o r t e d to a v e r a g e 0 .88 o z A u / t o n o v e r a w i d t h o f 21 

i n c h e s and a l e n g t h o f 90 f t . In 1984 M r . L i v g a r d g a i n e d a c c e s s to #7 v e i n 

(#8 a d i t , F i g u r e 8) w h i c h a v e r a g e d 0 .629 o z / t o n g o l d o v e r a w i d t h o f 0.34 m 

and a l e n g t h o f 24 m . 

6.8 T h e H a v e r o e n v e i n ( " N e l s o n s h o w i n g " ) 

i ) T h i s v e i n o c c u r s i n t he s o u t h p a r t o f the p r o p e r t y a n d c o n s i s t s o f a 

s h o r t (6 .5 m) a d i t s t r i k i n g s o u t h e a s t e r l y and d i p p i n g 7 0 ° to t he N . E . 

i i ) In 1983 t h e a u t h o r s a m p l e d t h i s a d i t s e l e c t i v e l y as f o l l o w s : 

S A M P L E WIDTH AND GOLD S I L V E R L O C A T I O N 

404 4 3 f t c o n t i n u o u s c h i p 
s u l p h i d e s r a r e 

0 . 706 0 . 33 P o r t a 1 

4045 1 8 " c o n t i n u o u s c h i p 
& o x i d i z e d m a t e r i a l 

2 . 980 0 . 64 On f a c e 20 f t 
S E o f p o r t a l 

4046 3 0 " c o n t i n u o u s c h i p 
s u l p h i d e s r a r e 

0 . 256 0 . 34 10 f t SE o f 
p o r t a 1 ( i n r o o f 

4047 4" o x i d i z e s m a t e r i a l 7 . 550 4 . 02 on f a c e 

4048 6" c o a r s e p y r i t e 6 . 250 5 . 40 10 f t SE o f 
p o r t a l ( b o t t o m 
c o r n e r ) 

4049 20 f t c h i p o f a l t e r e d 
a n d e s i t e , some s m a l l 
q u a r t z s t r i n g e r s on 
h a n g i n g w a l l s i d e o f 

0 . 

v e i n 

232 0 . 18 on s u r f a c e 

i i i ) In 1984 M r . L i v g a r d c h a n n e l s a m p l e d t h e v e i n c a r e f u l l y a n d o b t a i n e d 

an a v e r a g e o f 0 . 4 1 o z / t o n g o l d o v e r a w i d t h o f 0 .62 m a n d l e n g t h 6.5 m . 

T h e s u r f a c e o f t h e v e i n w a s t r a c e d to 120 m . T h e w i d t h a p p e a r e d t o v a r y 

f r o m 0.5 to 0.8 m . O n e g r a b s a m p l e a s s a y e d 1.0 o z / t o n A u ( s e e F i g u r e 8 ) . 

i v ) T h e 20 f t h a n g i n g w a l l s a m p l e t h e a u t h o r t o o k i n 1 9 8 3 , w h i c h a s s a y e d 

0 .232 o z / t o n g o l d , c o u l d n o t be r e p e a t e d . I t a p p e a r s t h a t t h e g o l d o c c u r s 
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in the s m a l l , 1 c m q u a r t z s t r i n g e r s w i t h i n t he a n d e s i t e h a n g i n g w a l l . 

F u r t h e r s a m p l i n g w i l l be n e c e s s a r y to t e s t t he d i s t r i b u t i o n o f g o l d i n t h e 

w a l l r o c k . 

6.9 M r . L i v g a r d a l s o r e p o r t s t h e d i s c o v e r y o f s i l i c e o u s b r e c c i a s a n d 

a u r i f o r o u s s y e n i t e , w h i c h w i l l be d i s c u s s e d s e p a r a t e l y . 
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7 . A U R I F E R O U S S Y E N I T E 

7.1 In t h e n o r t h p a r t o f t h e p r o p e r t y s e v e r a l w i d e l y s p a c e d g r a b 

s a m p l e s w e r e t a k e n f r o m a s y e n i t i c i n t r u s i v e w h i c h a s s a y e d as f o l l o w s : 

0 . 0 0 5 , 0 .032 a n d 0 . 0 1 2 o z / t o n g o l d . A n o t h e r s a m p l e s o m e 150 m to t h e 

s o u t h a s s a y e d 0 .05 o z / t o n g o l d . M r . L i v g a r d r e p o r t s m i n o r r u s t y s u l p h i d e s 

in t he s a m p l e s . 

7.2 T h e a u t h o r c o n s i d e r s t h i s an i m p o r t a n t d i s c o v e r y , w h i c h w i l l 

h a v e to be f o l l o w e d u p . 

8. S I L I C E O U S B R E C C I A S 

8.1 J u s t s o u t h o f t h e C o l u m a r i o w o r k i n g s , M r . L i v g a r d d i s c o v e r e d a 

l a r g e a r e a o f i n t e n s e s i l i c i f i c a t i o n a n d b r e c c i a t i o n o f t h e a n d e s i t i c 

h o s t r o c k s ( see F i g u r e 6 ) . S u c h a l t e r a t i o n i s u s u a l l y a s s o c i a t e d w i t h 

e p i t h e r m a l t y p e g o l d d e p o s i t s . 

8.2 I t s h o u l d be n o t e d ( F i g u r e 6) t h a t t h e g o l d m i n e r a l i z a t i o n o c c u r s 

i n a s t r o n g n o r t h - s o u t h s t r u c t u r a l z o n e . T h i s s u g g e s t s a p o s s i b l e " f e e d e r 

f a u l t " a t d e p t h . 

8.3 A i r p h o t o s s h o w s t r o n g c r o s s s t r u c t u r e s a t t h e s o u t h e n d o f t h e 

m a i n w o r k i n g s a n d on t h e n o r t h e n d o f t h e s i l i c i f i e d a r e a s . 

8.4 I t ' s t h e a u t h o r ' s o p i n i o n t h a t t h e s i l i c i f i e d b r e c c i a s a r e p r o b a b l y 

s i l i c a " c a p s " . A l t h o u g h t h i s " c a p " d o e s n o t c o n t a i n g o l d , t h e c h a n c e s o f 

d i s c o v e r i n g a n e p i t h e r m a l t y p e g o l d d e p o s i t b e l o w t h e c a p a n d s p a t i a l l y 

a s s o c i a t e d w i t h i t c a n be c o n s i d e r e d e x c e l l e n t ( s e e s e c t . 9 , F i g u r e 7 ) . 

8.5 F i g u r e 6 a l s o s h o w s t h a t t h e C o l u m a r i o v e i n s t e n d t o c o n v e r g e 

t o w a r d s t he s o u t h a n d t h e a r e a o f h i g h l y s i l i c i f i e d b r e c c i a . T h i s c o u l d be 

i n d i c a t i v e o f a " h o t " s p o t o c c u r r i n g i n t h i s a r e a . 
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9. B R I E F D I S C U S S I O N O N E P I T H E R M A L G O L D D E P O S I T S 

9.1 T h e h i g h l y s i l i c i f i e d a n d e s i t e b r e c c i a s a r e a t y p i c a l f e a t u r e 

a s s o c i a t e d w i t h " H o t S p r i n g " t y p e g o l d d e p o s i t s . 

9.2 M e t e o r i c w a t e r s p e r c o l a t i n g d o w n w a r d s f o r m the s u r f a c e g e t 

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

f r a c t u r e s y s t e m s . 

9.3 The ho t w a t e r s l e a c h m i n e r a l s a n d p a r t i c u l a r l y s i l i c a f rom t h e 

s u r r o u n d i n g r o c k s a n d r e d e p o s i t s a m e i n t h e f r a c t u r e s y s t e m s at v a r i o u s 

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

m i n e r a l . 

9.4 E p i t h e r m a l g o l d ( 1 8 0 ° - 2 5 0 ° C ) is d e p o s i t e d , o f t e n i n a s s o c i a t i o n 

w i t h s i l i c a . 

9.5 T h e s e h y r o t h e r m a l f l u i d s a r e o f t e n u n d e r c o n s i d e r a b l e p r e s s u r e , 

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

w a y s . 

9.6 T h e s e " s i l i c a c a p s " f r a c t u r e e x p l o s i v e l y i f t h e p r e s s u r e e x c e e d s 

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

t h e s y s t e m is e v e n t u a l l y c l o s e d d o w n . 

9.7 T h e i m p o r t a n t p o i n t i s t h a t t h e u p p e r m o s t s i l i c a " c a p s " a r e u s u a l l y 

q u i t e b a r r e n i n g o l d b u t a n o m a l o u s i n H g , A s , Sb a n d v a r i o u s o t h e r 

m i n e r a l s . 

9.8 B o t h v e i n - s t o c k w o r k , b o n a n z a d e p o s i t s as w e l l as d i s s e m i n a t e d 

" C a r l i n " t y p e g o l d d e p o s i t s a r e p o s s i b l e t a r g e t s . 
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10 . R E C O M M E N D A T I O N S 

P H A S E I 

10.1 L i n e G r i d 

A n o r t h - s o u t h b a s e l i n e (4 km l o n g ) s h o u l d be e s t a b l i s h e d 

t h r o u g h the c e n t e r o f t h e m i n e r a l i z e d z o n e . S i d e l i n e s a r e to be r u n at 

100 m i n t e r v a l s . T h e l e n g t h o f t h e s i d e l i n e s w i l l v a r y , d e p e n d i n g on w h i c h 

a r e a is b e i n g c o v e r e d . O n the a v e r a g e , 1 000 m p e r l i n e s h o u l d be 

s u f f i c i e n t . 

10 .2 G e o l o g i c M a p p i n g 

E v e r y o u t c r o p on t h e l i n e s and b e t w e e n l i n e s is to be m a p p e d 

and s a m p l e d . 

10 .3 G e o c h e m i c a l R o c k a n d S o i l S u r v e y 

S o i l a n d r o c k s a m p l e s a r e t o be c o l l e c t e d e v e r y 25 m i n a r e a s o f 

h i g h i n t e r e s t a n d e v e r y 50 m e l s e w h e r e . S a m p l e s a r e to be a n a l i z e d f o r 

A u , H g , A s , S b . T h i s w i l l o u t l i n e t h e h y d r o t h e r m a l a l t e r a t i o n h a l o w h i c h 

may s u g g e s t p o s s i b l e d r i l l t a r g e t s . 

10.4 A l l o l d m i n e d u m p s a r e t o be s a m p l e d a n d a n a l i z e d f o r g o l d to 

i n v e s t i g a t e w a l l r o c k m i n e r a l i z a t i o n . 

10.5 A g e o p h y s i c a l o r i e n t a t i o n s h o u l d be c o n d u c t e d o v e r k n o w n 

m i n e r a l i z e d a r e a s a n d t h e h i g h l y s i l i c e o u s z o n e s . E l e c t r o m a g n e t i c ( E M ) 

r e s p o n s e to c h e c k f o r p o s s i b l e c o n d u c t o r s s u c h as m a s s i v e p y r i t e a n d 

I n d u c e d P o l a r i z a t i o n ( I . P . ) r e s p o n s e f o r p o s s i b l e d i s s e m i n a t e d s u l p h i d e s . 

P H A S E I I 

10.6 C o n t i n g e n t on p h a s e I r e s u l t s a r e v e r s e c i r c u l a t i o n d r i l l i n g 

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

r o a d s is not c o s t e f f e c t i v e , a s m a l l d i a m o n d d r i l l w i l l h a v e to be u t i l i z e d , 

w h i c h c a n be m o v e d b y h e l i c o p t e r . 
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11. COST E S T I M A T E 

11.1 PHASE I 

L I N E G R I D AND S A M P L E C O L L E C T I O N 

40 Ian @ $ 2 5 0 1 0 , 0 0 0 . 0 0 

SAMPLE A N A L Y S I S 

1600 s a m p l e s @ $2 0 3 2 , 0 0 0 . 0 0 

G E O L O G I C A L M A P P I N G 
1 S e n i o r G e o l o g i s t 40 d a y s @ $ 4 0 0 1 6 , 0 0 0 . 0 0 
1 A s s i s t a n t 40 d a y s @ $ 2 0 0 8 , 0 0 0 . 0 0 
POOD AND ACCOMMODATION 
4 0 d a y s , 6 men 

240 m a n d a y s @ $40 9 , 6 0 0 . 0 0 

T R A N S P O R T A T I O N 
A i r f a r e s ( V a n c o u v e r - T e r r a c e ) 3 , 0 0 0 . 0 0 
H e l i c o p t e r s u p p o r t 20 h r s @ $ 5 0 0 1 0 , 0 0 0 . 0 0 
T r u c k R e n t a l 1 , 0 0 0 . 0 0 
C O N S U L T A N T S , R E P O R T S , D R A F T I N G , E T C . 1 0 , 0 0 0 . 0 0 

9 9 , 6 0 0 . 0 0 

C o n t i n g e n c i e s (105ts) 10 , 4 0 0 . 00 

T O T A L P H A S E I $ 1 1 0 , 0 0 0 . 0 0 

1 1 . 2 PHASE II ( C o n t i n g e n t on r e s u l t s o f P h a s e I ) 

DRILL ACCESS ROADS 9 0 , 0 0 0 . 0 0 

REVERSE CIRCULATION D R I L L I N G 
1 5 , 0 0 0 f e e t @ $ 2 0 / f t 
( i n c l u d i n g a s s a y s , s u p e r v i s i o n e t c . ) 3 0 0 , 0 0 0 . 0 0 

T O T A L P H A S E I I $ 3 9 0 , 0 0 0 . 0 0 

TOTAL PHASE I AND PHASE II $500 ,000 .00 

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

d uf i r 5 ROBERT.. R . W o l f e , P . E n g . : 
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O M I N E C A M I N I N G D I V I S I O N . 

T h e Valhalla, Klcanza, and Tenderfoot croup*, tbe property of Columario 
Columario Consolidated Cold M loes, Limited, consist of tbe following Crown-granted 

CooiotiMatcct claims and thirty held on location: Valhalla h'o. t, Valhalla Xo . J , Nonnaii 
Cold Mines, L t d . Fraction, aod L.C. Fraction. Tbe worklogs are on tbe steep and densely-

timbered slopes of Rleauza mountain at elevations of 1,400 to l̂ SOO feet a bore 
the Usk-Terrace highway. Tbe mil l Is situated oo the right bank o£ Koble F i r e creek on the 
highway about *W miles distant from Usk. A go-devil road and aerial tramway connect mine 
and mllL The mine may be reached by a shorter trail learlng-lbe highway at Kleanza creek. 

Nine parallel quartz reins, with free trails, mainly from 1 to 3 feet wide and In one case 
0 feet wide, arerage distance apart being about 150 feet, oulcrop at rarious points on the steep 
mountain side between derat ions of 1,700 and 2,100 feet. They strike Dorth 20 to 30 decrees 
west and dip north-east at angles of about 50 decrees. Sulphide mineralization is chiefly pj'rlte 
with some cbalcopyrite. and in tbe c*se of No. 5 rein, galena. Tbe reins are named ia order from 
west to east. No. 1 being the most westerly and No. 9 tbe most easterly. Tbe rock formation Is 

Columario Consolidated Gold Ulnea, Ltd. 

altered andeslte (greenstone) Intruded by diorite stocks And lampropbyre dykes. Tongues of 
apllte occur which antedate tbe reins, and In which tbe latter pinch. T h e point a t which tbe 
eastern flank of the Coast Range batbolltb plunges downward Is not. It Is bettered, accurately 
known, but Indications point to this plunge taking place Just east of F irman. In which case tbls 
property would be situated In a roof-pendant area. 

In 1019 tbe K l e a n r a Company was organized for the purpose of dereloplng tbls property, 
and preliminary prospecting was carried on la that and tbe following year. In 1921 a syndicate 
known as the ** K . P a r t n e r s h i p " acquired o lease oo tbe Golden Crown from the Kleanza C o m ­
pany and erected a Ross mi l l on the property, but work was suspended shortly afterward. 
During tbe next few years prospecting operations were carried on under the superriston of 



N O R T H - E A S T E R N D I S T R I C T (No. 2). 

John \ n i l m a n . A small amount of wort was subsequently done annually, with results which 
led to the Incorporation of a company In i027, the Columario Gold Mines, Limited. In that 
year a portable compressor wa i Installed and an active campaign of development was carried 
out In the years I92S and 1920. The work consisted of drifting, raising, and crosscuttlng on 
arid between Nos. 4, 5. 6, and 7 veins. Development was continued during 1930 and a little 
work was doae in 1931 and 19.12. Development was speeded up at the end of 1933 following 
reorganiratlon of Columario Gold Mines. Limited, as Columario Consolidated Gold Mines. 
Limited. In 1934 a flotation plant of about 100 tons dally capacity was erected on the right 
bank of Noble Five creek on the Usk-Terrace highway, a 12-buckct aerial tram was constructed 
from the mine to the mill, and an Ingersoll-Rand air-compressor of 500 cubic feet of free air 
per minute capacity, operated by a 112-114-borse-power Vickers-Petter Diesel engine, installed 
at tbe mine. Difference In elevation of the two tram terminals Is approximately 1,400 feeL 
Milling operations were commenced on September 2nd and, simultaneously with construction, 
underground development was carried on as actively as possible. (Refer also to Annual Reports 
1919, 1920. 1021. 1925. 1927 to 1033. inclusive, and Bulletlo No. 1. 1932.) 

Tbe workings have been driven to explore the downward continuation of tbe surface show-
logs. Other exposures, it Is reported, occur at higher elevations, and tbls fall a showing Is 
stated to have been discovered some distance above No. 4 upper adit, but these exposures have 
not been examined by tbe writer. 

Present operations are confined almost entirely lo Nos. 4, 5, 6, and 7 veins. T w o adits 
between 550 and 000 feet long have been driven on No. 4 vein at elevations of 2.015 and 2.10S feeL 
They arc known respectively as No. 4 lower and No. 4 upper adits. Two raises about 135 feet 
apart connect these levels. 

Adits have been driven on Nos. 5. 6, and 7 veins at elevations of 2,018. 2.05S, and 2,133 feet 
for distances of about 600, 300, and 150 feet respectively. 

A crosscut bas been driven from the upper adit on No. 4 vein to No. 5 vein, connecting with 
a raise from the adit on tbe latter. The adits oo Nos. 5 and G veins are connected by a' crosscut 
and short raise on No. 6 re in . This raise bas been continued for a considerable distance above 
the adit-level. 

The main haulage-level Is at an elevation of 1.&43 feet, about 100 feet above tbe upper 
terminal of the aerial tram. It la driven In a south-easterly direction for 155 feet, from which 
point workings have .been driven to Intersect tbe downward continuation of Nos. 4. 5, 6, and 7 
veins. With the exception of what Is presumably No. 7 Tela, where a quarts stringer a few 
inches wide Is exposed, no marked evidence of the downward continuation of tbe reins bad been 
found at the tLroe of tbe writer's examination on November 2nd. 

A raise connects the mala haulage-lerel with tbe lower level on No. 4 rein. In this raise 
No. 4 rein has apparently been located 115 feet up, where, although narrow, It is said to be well 
mineralised. U p to tbe time of the writer's examination all the ore milled had been extracted 
from No. 4 relo. T h e necessary connections had not been made with the higher levels on the 
other reins for passing ore to tbe main Ijaulage-Ievel. N o samples were taken. 

Development to date has disclosed In No. 41 re in a fa ir ly continuous ore-shoot between the 
raises (135 feet apart) connecting tbe adits on this rein and showing erldence of strong con­
tinuation above No. 4 upper a d i t Tbl s ore-shoot bas now been heavily drawn upon to feed the 
mllL In addition, there Is another shorter lens of ore south-east of tbls shoot showing In tbe 
back of No. 4 upper level. T b e width of ore varies from 12 to 30 inches. T h e last 200 or so 
feet driven on both No. 4 upper and No. 4 lower adits did not disclose material amounts of 
quarts. 

The adit on No. 5 rein at 3S5 feet from the portal encountered an ore-sboot 100 feet long 
averaging 15 Inches In width, containing $9.00 per ton In gold (gold taken at S20.67), as stated 
by W . C . Norrle-Lowentbal . In the raise from this adit to tbe crosscut from No. 4 upper adit,' 
the average of nine samples taken by the management gave $34.30 per ton in gold across 2 0 ^ 
Inches (value of gold being taken at $35 per ounce). 

Tbe adit on No. 0 rein shows between 215 and 245 feet from the portal an ore-shoot aver­
aging $14.CO across 21 laches, according to the sampling of W . C . Norric-Loweothal . T h e raise 
on this vein was carried to a height of 129 feet above tbe level of the adit on No. 5 vein. Tbe 
average of fourteen samples taken by tbe management from this raise is given as $22.40 across 
IS inches (gold valued at $35 per ounce). T h e adit oo No. 7 rein, elevation 2.133 feet, shows a 

file:///nilman
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shoot o.' ore 00 feet la length averaging S1S.30 across a width of 21 luches. according <o the 
statement of TV. G. Norrlc-LowcnlbaL 

Mil l ing operations were suspended Hfter three months' duration before tbe end of the year. 
The following statement has been made by Ihe manager: " The mill was run experimentally 
for three months at low capacity. Tbe mine Is not yet developed to operate tbe mill at capacity, 
and it was decided (o shut down for tbe wioter, as it Is undesirable to run one or two shifts only 
through tbe cold weather, as costs are increased If the mil! be run below capacity. We are 
therefore confining our work (o development for tbe next three months." 

Data are not available covering tbe entire mill-run. but from start to finish 101.3 tons of 
concentrates were produced, containing approximately 492.G22 or., gold and 1.401.23 ot. silver. 

Primary crushing is done by an 6-lncb Tray lor gyratory crusher, belt-fed over a magnetic 
pulley to eliminate tramp iron. Ore passing from the gyratory crusher is elevated to a 90-ton 
feed-blu. whence it is delivered by jig-fcedcr to a 0- by 4-foot Hardinge-type ball-mill (4-tou 
charge of 4-iucb and 3-inch balls) opera t i n - in closed circuit wltb a Dorr-type duplex classifier 
overflowing at 90 per cent, through 100-mcsb to a C-cell " gravity-flow " flotation-cone, the under­
flow pt.f slug to a 6-leaf American filter. Reagents used per ton a re as follows: 0.1 lb. sod a-ash ; 
0.25 lh. etbyl vautbate; 0.1 lb. G.N.S. No. 5 pine-oil. Xanlhate and pine-oil are added to tbe 
flotation circuit, half in the first cell and half in the third. Power is supplied by a full Diesel 
108-brake-borse-power Petter engine. . -
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General Testing Laboratories 
A Oivision of SGS Supervision Services Inc. 

TO: OTJTJRA1JCE KJXERILS 

V a a o o u v t r . B . C . 
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1001 CAST PENDER S T . VANCOUVER. 8 C . CANADA. VAA 1W7 

P m Q n E <«04j ?V«-1«47 TELEX 04 » r s i 4 CAflcE SUPERVISE 

CERTIFICATE OF ASSAY 

No.: 8U06-2252 OATE Jun*> 26/8U. 

e hereby certify that the following are the results of assays on: Or« 

GOLD S«.VER 

(om/et; 
T T T T JULXX r 111 r. xxxx xrxx xxxx 

U178 

14180 

X4181 

U182 

0 . 0 0 2 T r a c t 

0 . 0 0 2 Traoe 

0 . 0 0 3 Trao« 

0 . 0 0 2 Trac« 

O.OO5 T r a c e 

0 . 0 3 2 0 . 0 5 

0.012 T r a c t 

00• M r . X . L l r ^ t x d 

€CTS RETAW4EO ONE MONTH PULPS RETAINED THREE MONTHS ON REQUEST PULPS 
• REJECTS W U BE STORE FOR A MAXKHJM Of ONE YEAR 

"ORIS ARE THE CONnOENTUL PROPERTY O f CLCNTS PUBLICATION Of STATE-MENTS 
JSON OR EXTRACTS FROM OR REGAROrNG OUR REPORTS IN NOT PERMITTED WITHOUT 
UTTEN APPROVAL ANY LlABOTY ATTACHED THERETO IS L*«ITEO TO THE FEE OMAROED 

PROVINCIAL ASSAYER 

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers 
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