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Mountains, glacier and moraine at the northern end of 
Whitewater Basin. 



Whitewater Basin from south-east end. Upper Whitewater Basin. 
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UPPER LEMON CREEK AREA. 

I n t r o d u c t i o n 

F i e l d work i n t h e a r e a a d j a c e n t t o t h e headwaters o f 
Lemon Creek, u n d e r t a k e n d u r i n g t h e 1939 seas o n , was comple
mentary t o s i m i l a r work completed on t h e l o w e r r e a c h e s o f 
t h e c r e e k d u r i n g t h e p r e v i o u s y e a r . S i m i l a r c o n d i t i o n s p r e 
v a i l g e n e r a l l y t h r o u g h o u t t h e s e two e n t i r e l y a r b i t r a r y sub
d i v i s i o n s and r e f e r e n c e t o t h e Annual R e p o r t , M i n i s t e r of 
Mines, B r i t i s h Columbia, 1938, w h i c h c o n t a i n s d a t a on c o n d i 
t i o n s f a r t h e r down t h e c r e e k , w i l l p r o b a b l y be of a s s i s t a n c e 
and p e r m i t a b r o a d e r c o n c e p t i o n of t h e r e g i o n as a whole. 
The sketch-map w h i c h accompanied t h e 1938 R e p o r t ( F i g . l ) t o - , 
g e t h e r w i t h F i g . 2, w h i c h accompanies t h i s R e p o r t , c o v e r Lemon 
Creek f o r i t s e n t i r e l e n g t h . Lemon Creek j o i n s t h e S l o c a n 
R i v e r about 6 m i l e s s o u t h f r o m S l o c a n C i t y . 

The headwaters o f Lemon Creek a r e a c c e s s i b l e from t h e 
T r a n s - p r o v i n c i a l Highway, a t a p o i n t 5 m i l e s e a s t e r l y f r o m 
N e l s o n . From t h e highway 7 1/2 m i l e s of poor, b u t p a s s a b l e , 
r o a d l e a d s t o t h e s o u t h e r l y end o f S i x M i l e Lakes. Thence a 
p a c k - t r a i l on good grade f o l l o w s t h e e a s t m a r g i n o f t h e l a k e s 
and, i n 3 l/Z m i l e s , r e a c h e s Lemon Creek a t Oro. The t r a i l 
f o l l o w s Lemon Creek up-stream, n o r t h - e a s t e r l y , on good g r a d e 
f o r 3 l / 2 m i l e s above Oro; a t s l i g h t l y over 2 m i l e s above Oro 
a b r a n c h - t r a i l l e a d s o f f t o t h e e a s t , up C r a z y Jane Creek, t o 
t h e Oro F i n o group. A t 3 1/2 m i l e s above Oro a second b r a n c h -
t r a i l l e a d s n o r t h e r l y t o t h e B a r n e t t group. Above t h e B a r 
n e t t b r a n c h - t r a i l t h e main Lemon Creek t r a i l c o n t i n u e s f o r 
s l i g h t l y over 1 1/2 m i l e s t o t h e Hudson Bay group, shown on 
F i g . 2 as t h e Nansen and Fram m i n e r a l c l a i m s . T h i s . 1 1/2 
m i l e s o f t r a i l i s s t e e p e r t h a n t h e l o w e r s e c t i o n s and i n poor
er c o n d i t i o n , owing p a r t l y t o t h e f a c t t h a t i t r i s e s above 
t i m b e r - l i n e and r e c e i v e s c o n s i d e r a b l y l e s s p r o t e c t i o n f r o m 
s n o w - s l i d e s and o t h e r e r o s i v e a g e n t s . F o r i t s e n t i r e l e n g t h 
t h e main t r a i l i s p a s s a b l e f o r f o o t - t r a f f i c a t t h e p r e s e n t 
t i m e ; as f a r as t h e B a r n e t t t u r n - o f f i t i s b a r e l y adequate 
f o r h o r s e - p a e k i n g ; above t h i s p o i n t s e v e r a l s m a l l b r i d g e s and 
minor r e p a i r s w i l l be n e c e s s a r y t o p e r m i t .the use of h o r s e s . 

I n t h e r e g i o n t o p o g r a p h i c r e l i e f i s marked owing t o t h e 
de p t h of t h e s t r e a m - v a l l e y s w h i c h a r e d e e p l y - i n c i s e d , s t e e p l y -
w a l l e d , s t r a i g h t , and t h e most n o t i c e a b l e t o p o g r a p h i c f e a t u r e s 
below t i m b e r - l i n e . Above t i m b e r - l i n e , a t a p p r o x i m a t e l y 6,000 
f e e t i n e l e v a t i o n , t h e s m a l l e r f l o w of w a t e r , t h e more i n t e n s e 
e f f e c t s o f r o c k - d i s i n t e g r a t i o n , and t h e l a c k o f p r o t e c t i v e 
growth combine t o produce l e s s d e f i n e d d r a i n a g e - s y s t e m s . A t 
t h e d i v i d e s , between two or more main d r a i n a g e - a r e a s , l a r g e 
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Fig. 1. Chapleau Creek - Lemon Creek Area. 

b a s i n s f i l l e d w i t h g l a c i a l d e b r i s i n d i c a t e t h e r e c e n t p resence 
of i c e . I n t h e d i s t r i c t under c o n s i d e r a t i o n t h e r e i s no p e r 
manent i c e but s l i g h t l y t o t h e e a s t of t h e m a p - l i m i t t h e r e i s 
a c o n s i d e r a b l e amount on t h e h i g h e r peaks. 

As u s u a l i n t h i s s e c t i o n o f t h e p r o v i n c e , e l e v a t i o n s 
w h i c h r a n g e between 4,000 and 8,000 f e e t a r e r e s p o n s i b l e f o r 
c l i m a t i c c o n d i t i o n s w h i c h p e r m i t o n l y a s h o r t s eason f o r s u r 
f a c e work, and easy, e c o n o m i c a l t r a n s p o r t a t i o n . S n o w f a l l i s 
heavy, s l i d e s a r e o b s t r u c t i v e and dangerous, s p r i n g - t h a w s make 
t r a v e l a l m o s t i m p o s s i b l e ; and t h e net r e s u l t i s , t h a t under 
t h e p r e s e n t c o n d i t i o n s of a c c e s s , m i n i n g o p e r a t i o n s must ne
c e s s a r i l y be s e l f - s u f f i c i e n t i n heavy s u p p l i e s f r o m November 
u n t i l May or June. 

Timber i s p l e n t i f u l up t o e l e v a t i o n s of 5,000 f e e t . 
Lemon Creek i s o f s u f f i c i e n t f l o w f o r any m i l l i n g o p e r a t i o n 
w h i c h may be e x p e c t e d i n t h e d i s t r i c t , but i t i s d o u b t f u l i f 
more t h a n a s m a l l amount of power c o u l d be d e v e l o p e d economi
c a l l y . 

G e o l o g i c a l c o n d i t i o n s i n t h e d i s t r i c t a r e b r o a d l y u n i f o r m . 
The r o c k s a r e members of t h e N e l s o n b a t h o l i t h and t h e i r ex
pos u r e s r e p r e s e n t phases of t h e i n t r u s i v e w h i c h v a r y f r o m 
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Fig, 2. Headwater area of Lemon Creek showing locations 
of surveyed mineral claims. 

g r a n i t e t o q u a r t z - d i o r i t e . The m i n e r a l i z a t i o n o f c u r r e n t 
i n t e r e s t c o n s i s t s o f an a p p a r e n t l y s i m p l e s u l p h i d e a s s o c i a 
t i o n o f p y r i t e , g a l e n a and s p h a l e r i t e , w h i c h c a r r i e s g o l d and 
s i l v e r , and o c c u r s i n a q u a r t z and c a l c i t e gangue i n narrow 
f r a c t u r - e s and s h e a r - z o n e s i n t h e g r a n i t i c r o c k s . A l t h o u g h 
none were i d e n t i f i e d i n t h e specimens examined m i c r o s c o p i 
c a l l y , i t i s p r o b a b l e t h a t t h e o r d i n a r y s i l v e r - b e a r i n g s u l 
p h i d e s and s u l p h o - s a l t s a r e p r e s e n t i n t h e v e i n s where t h e 
s i l v e r t o g o l d r a t i o i s h i g h . By t h e e v i d e n c e o f t h e o c c u r 
r e n c e s examined, t h e s e v e i n s and s h e a r s have a g e n e r a l n o r t h 
e a s t e r l y s t r i k e and d i p f r o m f l a t l y n o r t h - w e s t w a r d t o s t e e p l y 
n o r t h - e a s t w a r d . 

A t t h e p r e s e n t t i m e t h e r e i s l i t t l e a c t i v i t y i n t h e d i s 
t r i c t a l t h o u g h i n y e a r s p a s t t h e r e has been c o n s i d e r a b l e p r e 
l i m i n a r y development on some o f t h e p r o p e r t i e s . 

- 3 -



P e r s o n s u n a c q u a i n t e d w i t h the a r e a a r e a d v i s e d t o a s c e r 
t a i n c a r e f u l l y t h e g o l d t o s i l v e r r a t i o on any p a r t i c u l a r 
p r o p e r t y b e f o r e b a s i n g e s t i m a t e s on d a t a f r o m n e a r - b y d e v e l o p 
ment, because t h i s v a r i e s m a r k e d l y between d i f f e r e n t v e i n s , 
even t h o u g h t h e y may be c o m p a r a t i v e l y c l o s e t o g e t h e r . 

T h i s p r o p e r t y , on t h e west s i d e of McGuire 
BARNETT GROUP. Greek, a t r i b u t a r y t o Lemon Creek f r o m t h e 

n o r t h , i s r e p o r t e d t o be o p t i o n e d by the 
B a r n e t t M i n i n g Company, head o f f i c e i n S e a t t l e , Washington. 
The company i s r e p r e s e n t e d by R. G. McLeod. The c l a i m s i n t h e 
group c o n s i s t o f t h e G. H., L o t 5502; P u l a s k i e , L o t 2890; 
L i t t l e Montana, L o t 2889; B a r n e t t , L o t 2888; F o r t George, 
L o t 12080; E t t e r , L o t 11729 and R e t t e r , L o t 11728 (Crown-
g r a n t s ) , owned by John W a l l a c e W i l l o u g h b y , 379 l / 2 8 t h Ave. E., 
Vancouver, B. C , and t h r e e o t h e r m i n e r a l c l a i m s h e l d by l o c a 
t i o n . 

T here i s c o n s i d e r a b l e t o p o g r a p h i c r e l i e f on t h e s u r f a c e 
of t h e c l a i m s , p r o v i d e d p r i n c i p a l l y by t h e n o r t h v a l l e y - w a l l 
of Lemon Creek and by t h e McGuire Creek d r a i n a g e - s y s t e m , but 
o n l y i n i s o l a t e d i n s t a n c e s a r e c o n d i t i o n s s u c h as t o p r o v i d e 
u n u s u a l problems of t r a n s p o r t a t i o n or o p e r a t i o n . The s l o p e 
f r o m Lemon Creek t o t h e camp i s steep., but j u d i c i o u s l o c a t i o n 
would p e r m i t a t r a i l or r o a d b e i n g b u i l t on a r e a s o n a b l y easy 
grade. On t h e p r o p e r t y t h e r e a r e s e v e r a l s u r f a c e l o c a t i o n s 
f r o m w h i c h underground work c o u l d be e f f e c t e d w i t h s a f e t y and 
c o n v e n i e n c e . A t p r e s e n t , as d e t a i l e d i n t h e i n t r o d u c t i o n , a c 
cess by r o a d and t h e main Lemon Creek t r a i l i s r e a s o n a b l y easy 
as f a r as t h e p o i n t a t w h i c h t h e B a r n e t t b r a n c h - t r a i l l e a v e s 
t h e Lemon Creek t r a i l and ascends t h e n o r t h w a l l o f Lemon Creek 
T h i s b r a n c h - t r a i l t o t h e camp r e q u i r e s r e l o c a t i o n over a l m o s t 
i t s e n t i r e l e n g t h o f 1 1/4 m i l e s because i t i s e x t r e m e l y s t e e p 
and e n t i r e l y u n s u i t a b l e f o r r e g u l a r f o o t - or h o r s e - t r a f f i c . 
The camp, w h i c h c o n s i s t s o f one l o g - c a b i n and some t e n t - f r a m e s , 
i s b e s i d e a s m a l l s t r e a m w h i c h f l o w s i n t o M c G u i r e Creek f r o m 
t h e w e s t . The p r i n c i p a l w o r k i n g s , on t h e B a r n e t t v e i n , l i e 
s o u t h - w e s t e r l y f r o m t h e camp and a r e r e a c h e d by a p p r o x i m a t e l y 
a t h o u s a n d f e e t of rough f o o t - t r a i l w h i c h r i s e s some 300 f e e t 
t o an e l e v a t i o n o f 6,200 f e e t a t t h e n o r t h - e a s t e r l y end o f t h e 
w o r k i n g s . The s t r e a m a t t h e camp p r o v i d e s d o m e s t i c w a t e r , r e 
p o r t e d l y t h e y e a r - r o u n d , b u t any l a r g e r s u p p l y c o u l d be t a k e n 
o n l y f r o m Lemon Creek. Timber f o r a l l d o m e s t i c and m i n i n g 
needs i s a v a i l a b l e a t or near t h e c a m p - s i t e . I n any p r o j e c t e d 
e x p a n s i o n o f development i t would be n e c e s s a r y t o g i v e c a r e 
f u l c o n s i d e r a t i o n t o t h e l o c a l o c c u r r e n c e of s n o w - s l i d e s and 
t h e i r e f f e c t on p l a n n e d systems of t r a n s p o r t a t i o n and o p e r a 
t i o n . 
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G e n e r a l Geology 

The r o c k s of t h e a r e a a r e t y p i c a l members of t h e N e l s o n 
b a t h o l i t h and v a r y g e n e r a l l y between g r a n i t e and g r a n o d i o r -
i t e . They a r e b l a c k and w h i t e i n c o l o u r when f r e s h l y - f r a c 
t u r e d and a r e f r e q u e n t l y p o r p h y r i t i c i n t e x t u r e ; i n most of 
t h e exposures examined, d e c o m p o s i t i o n of t h e f e l d s p a r c o n s t i t u 
ents was f a r advanced owing t o l e n g t h y e x p o s u r e . W i t h i n t h e s e 
r o c k s , t h e f e a t u r e s w h i c h have a t t r a c t e d a t t e n t i o n , a r e s t r u c 
t u r a l weaknesses r e p r e s e n t e d by openings w h i c h v a r y f r o m j o i n t s 
t o t r u e s h e a r i n g , and w h i c h s t r i k e m a i n l y n o r t h - e a s t e r l y . The 
nar r o w e r openings a r e q u a r t z - f i l l e d ; and t h e s h e a r s a r e f i l l e d 
w i t h q u a r t z , c r u s h e d w a l l - r o c k and gouge. The q u a r t z i s 
s p a r s e l y m i n e r a l i z e d w i t h s u l p h i d e s , p r i n c i p a l l y p y r i t e and 
g a l e n a , w h i c h c a r r y v a r y i n g amounts of g o l d and s i l v e r . V e r y 
s m a l l amounts o f m a g n e t i t e were a l s o o b s e r v e d i n t h e q u a r t z . 

The B a r n e t t v e i n , of t h e f l a t - l y i n g t y p e , w h i c h s t r i k e s 
n o r t h - e a s t e r l y , and d i p s n o r t h - w e s t w a r d , has r e c e i v e d p r i n c i 
p a l a t t e n t i o n . T h i s v e i n , w h i c h i s g e n e r a l l y narrow, w i t h a 
maximum o b s e r v e d w i d t h of 18 i n c h e s , i s w e l l exposed by s u r 
f a c e - c u t s and s t r i p p i n g f o r a l e n g t h of some 1,700 f e e t , much 
of w h i c h i s on t h e B a r n e t t c l a i m . The w a l l s a r e t i g h t and g i v e 
l i t t l e i n d i c a t i o n o f marked movement i n r e l a t i o n t o each o t h e r . 
The q u a r t z - f i l l i n g i s g e n e r a l l y f r a c t u r e d and j o i n t e d p a r a l l e l 
t o the w a l l s . The q u a r t z i s commonly g l a s s y , and d r u s y s t r u c 
t u r e s are f r e q u e n t w i t h marked development o f c r y s t a l s m a r g i n 
a l t o t h e o p e n i n g s . P i n k - and b r o w n - s t a i n i n g due t o t h e o x i 
d a t i o n of p y r i t e i s t y p i c a l . The q u a r t z - g a n g u e commonly o c c u r s 
w i t h i n t h e main f r a c t u r e - w a l l s as two d i s t i n c t bands s e p a r a t e d 
by a w i d t h o f i n c l u d e d g r a n i t e w a l l - r o c k . T h i s i n c l u d e d g r a n 
i t e and t h a t a d j a c e n t t o t h e v e i n i s a f f e c t e d m a r k e d l y by t h e 
a c t i o n of t h e m i n e r a l i z i n g s o l u t i o n s as e v i d e n c e d p r i n c i p a l l y 
by a l t e r a t i o n o f t h e f e l d s p a r s and p a r t i a l l e a c h i n g of t h e 
f e r r o - m a g n e s i a n m i n e r a l s . I r r e g u l a r i t i e s a l o n g t h e s t r i k e o f 
t h e v e i n a r e caused by minor and a p p a r e n t l y open, b e n d i n g of 
t h e f r a c t u r e and p o s s i b l y by minor f a u l t s a p p r o x i m a t e l y a t 
r i g h t - a n g l e s t o t h e s t r i k e . I t i s r e p o r t e d t h a t n ear l o c a 
t i o n s where t h e r e i s e i t h e r a c t u a l or s u g g e s t e d f a u l t i n g t h e 
v e i n narrows and v a l u e s i n c r e a s e . I f such c o n d i t i o n s a r e f i r m 
l y e s t a b l i s h e d by f u r t h e r development i t may be f o u n d t h a t a t 
t h e s e l o c a t i o n s f a u l t i n g r e p r e s e n t s l a t e r e l i e f o f a c c u m u l a t e d 
s t r a i n s w h i c h a r e e v i d e n c e d l o c a l l y by f r a c t u r e s and j o i n t s 
t h a t p r o v i d e d r e l a t i v e l y easy a c c e s s f o r f i n a l , r i c h e r m i n e r 
a l i z i n g s o l u t i o n s . A p a r t f r o m j o i n t s or f r a c t u r e s upon w h i c h 
t h e r e may have been such d i s l o c a t i o n , and d i s t i n c t f r o m t h e 
v e i n - f r a c t u r e i t s e l f , t h e r e i s a t h i r d j o i n t and f r a c t u r e -
system w h i c h s t r i k e s p a r a l l e l t o t h e v e i n but d i p s more s t e e p l y 
t o t h e n o r t h - w e s t . T h i s t y p e of f r a c t u r e i s exposed i n many 
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p l a c e s c l o s e t o t h e v e i n on i t s h a n g i n g - w a l l . 

The a p p a r e n t l y I n c o m p a t i b l e a s s o c i a t i o n o f g l a s s y q u a r t z , 
m a g n e t i t e and d r u s y s t r u c t u r e s w i t h i n t h e v e i n may p o s s i b l y be 
e x p l a i n e d by assuming t h a t t h e m i n e r a l i z a t i o n o f t h e f r a c t u r e 
t o o k p l a c e w h i l e t h e g r a n i t i c h o s t - r o c k s t i l l r e t a i n e d a con
s i d e r a b l e p a r t of i t s h e a t , and subsequent s l o w c o o l i n g of b o t h 
h o s t - r o c k and f r a c t u r e - f i l l i n g . A p o s s i b l e a l t e r n a t i v e e x p l a n a 
t i o n i s t h e assumed p r o x i m i t y of t h e v e i n t o t h e sou r c e o f min
e r a l i z a t i o n , and, a l o n g c o n t i n u e d d e p o s i t i o n f r o m e s s e n t i a l l y 
weak s o l u t i o n s , w h i c h r e s u l t e d i n m a i n t a i n i n g r e l a t i v e l y h i g h 
t e m p e r a t u r e s i n t h e immediate w a l l of t h e f r a c t u r e and p e r m i t 
t e d c r y s t a l l i z a t i o n w i t h i n t h e v e i n . Both s u g g e s t i o n s a r e 
based upon t h e q u e s t i o n a b l y d i a g n o s t i c v a l u e of t h e g l a s s y 
q u a r t z and m a g n e t i t e as r e p r e s e n t a t i v e of c o n d i t i o n s o f r e l a 
t i v e l y h i g h t e m p e r a t u r e . 

I n a d d i t i o n t o t h e B a r n e t t v e i n , two or t h r e e s h e a r - z o n e s 
have been d e v e l o p e d on t h e p r o p e r t y . A t t h e p r e s e n t t i m e , i t 
i s n o t a b s o l u t e l y c l e a r whether or not c o r r e l a t i o n can be made 
a l o n g t h e s t r i k e of two o f t h e t h r e e e x p o s u r e s o f t h i s t y p e , 
hence, t h e doubt as t o w h e t h e r t h e r e a r e two or t h r e e s e p a r a t e 
o c c u r r e n c e s . As d e v e l o p e d , t h e s e a r e t r u e sh e a r s w h i c h s t r i k e 
n o r t h 50 t o 70 degrees e a s t , and d i p g e n e r a l l y 60. t o 80 de
gre e s s o u t h - e a s t w a r d . The d i p i s v a r i a b l e owing t o r o l l i n g 
o f t h e s h e a r , and l o c a l l y such i r r e g u l a r i t y may be d e v e l o p e d 
s u f f i c i e n t l y t o produce d i p s t o t h e n o r t h - w e s t . Movement be
tween t h e two g r a n i t e - w a l l s i s marked. The maximum w i d t h ob
s e r v e d between t h e s h e a r - w a l l s was 40 i n c h e s w i t h i n w h i c h t h e r e 
a r e u s u a l l y one or more d e f i n e d q u a r t z v e i n s of a maximum ob
s e r v e d w i d t h o f 22 i n c h e s . The r e m a i n d e r o f t h e f i l l i n g be
tween t h e s h e a r - w a l l s i s composed of gouge and c r u s h e d , de
composed w a l l - r o c k . N o t i c e a b l e amounts o f c a l c i t e a r e a s s o 
c i a t e d w i t h t h e q u a r t z . S u l p h i d e m i n e r a l i z a t i o n i s g e n e r a l l y 
s p a r s e but t h e r e appears t o be a g r e a t e r c o n c e n t r a t i o n o f ga
l e n a i n t h e d e f i n e d q u a r t z t h a n i n t h e B a r n e t t v e i n . W a l l - r o c k 
a l t e r a t i o n e x t e n d s f o r a f o o t on e i t h e r s i d e o f t h e s h e a r s and 
i n some c a s e s t h i s i s so marked t h a t t h e o p e r a t o r s d e f i n e c e r 
t a i n l e n g t h s on t h e f o o t w a l l - s i d e as a dyke. I n t h e s e w i d t h s 
narrow, i r r e g u l a r and b a r r e n q u a r t z s t r i n g e r s o c c u r . 

Development 

F o r s e v e r a l y e a r s t h e p r o p e r t y has l a i n i d l e . D u r i n g 
1939 a crew, o f up t o seven men, has been engaged i n c l e a n i n g 
out o l d w o r k i n g s and i n e x t e n s i v e s u r f a c e - s t r i p p i n g on t h e 
B a r n e t t v e i n . L i t t l e new i n f o r m a t i o n has been g a i n e d f r o m any 
of t h e work i n t h e o l d a d i t s because none of t h e f a c e s have 
been advanced, but t h e s t r i p p i n g , w h i c h was done t h o r o u g h l y 
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and w e l l , has proved e x c e l l e n t c o n t i n u i t y o f t h e B a r n e t t v e i n 
on t h e s u r f a c e . Three a d i t s have been d r i v e n on t h i s v e i n i n 
t h e p a s t , b u t at l e a s t two o f t h e s e a r e now i n t o o poor con
d i t i o n t o be of any use owing t o t h e s l o u g h i n g o f t h e g r a n i t e 
i n t h e r o o f . Ore i s r e p o r t e d t o have been s h i p p e d f r o m one o f 
t h e s e w o r k i n g s , d r i v e n j u s t below t h e v e i n . 

A p a r t f r o m t h i s development on t h e B a r n e t t v e i n t h r e e 
o t h e r a d i t s expose t h e c o n d i t i o n s of s h e a r i n g d e s c r i b e d p r e 
v i o u s l y . 

I n t h e f o l l o w i n g d e s c r i p t i o n s , d i r e c t i o n s and d i s t a n c e s 
a r e a c c u r a t e o n l y w i t h i n t h e l i m i t s of compass and pace measure
ment . 

B a r n e t t V e i n 

A t t h e w e s t e r l y end of t h e s t r i p p i n g on t h e B a r n e t t v e i n , 
i n c u t No. 1, e l e v a t i o n 6105 f e e t , t h e s t r i k e of t h e v e i n i s 
due n o r t h and t h e d i p 17 degrees west. T h i s c u t has been made 
i n a s m a l l i r r e g u l a r i t y w i t h i n t h e v e i n and t h e s t r i k e i s l o c a l 
o n l y . T h i s v e i n i s 8 i n c h e s w i d e and i s composed o f q u a r t z -
gangue m i n e r a l i z e d v e r y s l i g h t l y w i t h p y r i t e . On t h e f o o t w a l l -
s i d e a 1 - i n c h h e a v i l y - r u s t e d s t r e a k p r o b a b l y c a r r i e s t h e g r e a t 
er p a r t o f any v a l u e s o b t a i n e d f r o m t h i s l o c a t i o n . A sample 
of t h i s a s s a y e d : G o l d , t r a c e ; s i l v e r , 0.6 oz. p e r t o n . 

A t cut No. 2, e l e v a t i o n 6,115 f e e t , a p p r o x i m a t e l y 235 
f e e t due e a s t f r o m c u t No. 1, t h e v e i n c o n s i s t s o f 11 i n c h e s 
o f w h i t e q u a r t z , s l i g h t l y m i n e r a l i z e d o r i g i n a l l y w i t h w e l l -
c r y s t a l l i z e d p y r i t e , most of w h i c h i s now l e a c h e d o u t . 

Cut No. 3, a t e l e v a t i o n 6,103 f e e t , i s 40 f e e t f r o m c u t 
No. 2 on a b e a r i n g n o r t h 15 degrees e a s t . I n t h i s c u t t h e 
v e i n s t r i k e s n o r t h 55 degrees e a s t , d i p s 23 degrees n o r t h 
westward, and e x e m p l i f i e s a n o t h e r l o c a l I r r e g u l a r i t y . A sample 
a c r o s s 17 i n c h e s i n c l u d e d : 7 i n c h e s o f decomposed g r a n i t e , 
v e r y s l i g h t l y s i l i c i f i e d , f r o m t h e h a n g i n g w a l l - s i d e o f t h e 
v e i n ; 3 i n c h e s o f q u a r t z i m m e d i a t e l y below t h i s : 3 i n c h e s 
of decomposed g r a n i t e , and 4 i n c h e s o f q u a r t z v e r y s l i g h t l y 
m i n e r a l i z e d w i t h p y r i t e on t h e f o o t - w a l l . T h i s sample a s s a y e d : 
G o l d , 0.04 oz. per t o n ; s i l v e r , 1.0 oz. per t o n . 

A t c u t No. 4, e l e v a t i o n 6,103 f e e t , 120 f e e t n o r t h 15 
degrees e a s t f r o m c u t No. 3, t h e v e i n - e x p o s u r e i s v e r y s i m i 
l a r t o t h a t i n c u t No. 3. 

Cut No. 5, e l e v a t i o n 6,112 f e e t , 120 f e e t n o r t h 30 de
g r e e s e a s t f r o m c u t No. 4, shows 6 i n c h e s o f w h i t e q u a r t z 

- 7 



w h i c h c o n t a i n s no v i s i b l e s u l p h i d e . The q u a r t z i s open a t 
t h e c e n t r e of t h e v e i n and c r y s t a l l i z a t i o n has t h e r e t a k e n 
p l a c e . O r i g i n a l banding i n t h e q u a r t z i s i n d i c a t e d by two 
n a r row r u s t - s t r e a k s p a r a l l e l t o t h e w a l l s , w h i c h may a t one 
t i m e have c a r r i e d s u l p h i d e m i n e r a l i z a t i o n . A sample a c r o s s 6 
i n c h e s a s s a y e d : G o l d , t r a c e ; s i l v e r , 0.6 oz. per t o n . 

The s o u t h - w e s t e r l y end o f c u t No. 6, e l e v a t i o n 6,130 
f e e t , i s 500 f e e t n o r t h 40 degrees e a s t f r o m c u t No. 5. The 
v e i n i s exposed by c o n t i n u o u s s t r i p p i n g f o r 85 f e e t f r o m t h i s 
p o i n t on a b e a r i n g o f n o r t h 50 degrees e a s t , and t h e n c e , a t 
an e l e v a t i o n o f 6,150 f e e t , t h e v e i n s t r i k e s n o r t h 20 degrees 
e a s t and d i p s 10 d e g r e e s n o r t h - w e s t w a r d . A sample t a k e n a t 
t h e end of t h e 8 5 - f o o t s t r i p p i n g a c r o s s 21 i n c h e s of a l t e r 
n a t e bands o f vuggy q u a r t z and i n c l u d e d g r a n i t e a s s a y e d : 
G o l d , t r a c e ; s i l v e r , 0.4 oz. per t o n . The i n c l u d e d g r a n i t e 
has a r e d d i s h , burned l o o k and c o n t a i n s more q u a r t z t h a n u s u a l . 
The v e i n - q u a r t z i s b a r r e n e x c e p t f o r l e a c h e d p y r i t e w h i c h 
l i e s l o o s e i n d r u s y c a v i t i e s . 

The s t r i p p i n g on t h e v e i n c o n t i n u e s a l o n g a b e a r i n g n o r t h 
60 degrees e a s t , and a t 125 f e e t , a t an e l e v a t i o n of 6,160 
f e e t , r e v e a l s bands of r o s e - c o l o u r e d q u a r t z and a l t e r e d w a l l -
r o c k . The q u a r t z i s s l i g h t l y m i n e r a l i z e d w i t h g a l e n a and py
r i t e . A sample a c r o s s 11 i n c h e s , t h e f u l l w i d t h o f t h e v e i n , 
a s s a y e d : G o l d , t r a c e ; s i l v e r , 0.2 oz. per t o n . T h i s marks 
t h e e a s t e r l y l i m i t o f c u t No. 6. F i f t e e n f e e t e a s t e r l y , an 
a d i t has been d r i v e n 35 f e e t on a b e a r i n g n o r t h 25 degrees 
west. A t t h e f a c e o f t h i s w o r k i n g t h e v e i n i s 10 i n c h e s w i d e , 
s t r i k e s n o r t h 45 degrees e a s t , and d i p s 15 d e g r e e s n o r t h - w e s t 
ward . 

A t 135 f e e t f r o m t h i s a d i t , on a b e a r i n g n o r t h 70 degrees 
e a s t , a t 6,140 f e e t e l e v a t i o n , t h e p o r t a l of a second a d i t i s 
v i s i b l e . T h i s was d r i v e n below t h e v e i n i n a n o r t h - w e s t e r l y 
d i r e c t i o n . Ore i s r e p o r t e d t o have been s h i p p e d f r o m t h i s 
w o r k i n g . The s o u t h - w e s t e r l y end of c u t No. 7, a t an e l e v a 
t i o n o f 6,158 f e e t i s 60 f e e t on a b e a r i n g n o r t h 70 degrees 
e a s t f r o m t h i s second a d i t . W i t h i n t h i s 6 0 - f o o t l e n g t h t h e r e 
a r e i n d i c a t i o n s o f p o s s i b l e f a u l t i n g f o r a t o t a l v e r t i c a l d i s 
t a n c e o f 10 t o 15 f e e t on t h e e a s t s i d e o f one or s e v e r a l o f a 
s e r i e s o f narrow q u a r t z - f i l l e d f r a c t u r e s , w h i c h s t r i k e n o r t h 
10 degrees w e s t and d i p 85 degrees westward. 

A t t h e s o u t h - w e s t e r l y end of cut No. 7 a sample a c r o s s 19 
i n c h e s of v e i n - m a t e r i a l , w h i c h i n c l u d e d 2 i n c h e s o f decomposed 
g r a n i t e , a s s a y e d : G o l d , t r a c e ; s i l v e r , 0.2 oz. per t o n . The 
r e m a i n d e r , 17 i n c h e s , was composed of w h i t e , vuggy and o x i 
d i z e d q u a r t z w h i c h c o n t a i n e d no v i s i b l e s u l p h i d e . Another 
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sample a c r o s s 30 i n c h e s of a l t e r e d g r a n i t e on t h e h a n g i n g -
w a l l of t h e v e i n , a s s a y e d : G o l d , n i l ; s i l v e r , 0.5 oz. per 
t o n . 

Gut Wo. 7 extends n o r t h 55 degrees e a s t f r o m i t s s o u t h 
w e s t e r l y end. A t 90 f e e t f r o m t h a t end, a t an e l e v a t i o n o f 
6,163 f e e t , t h e v e i n i s 9 1/2 i n c h e s w i d e , and composed of 
b r o w n - s t a i n e d q u a r t z w h i c h c o n t a i n s no v i s i b l e s u l p h i d e . The 
v e i n s t r i k e s n o r t h 45 d e g r e e s e a s t , and d i p s 10 t o 15 degrees 
n o r t h - w e s t w a r d . A sample a c r o s s t h e f u l l 9 1 / 2 - i n c h w i d t h a s 
sayed : G o l d , n i l ; s i l v e r , 1.4 oz. per t o n . 

At t h e l o c a t i o n o f t h e l a s t sample, t h r e e s e l e c t e d samples 
were t a k e n i n an attempt t o d e t e r m i n e t h e p r i n c i p a l a s s o c i a t i o n 
o f t h e g o l d v a l u e s . One o f t h e s e w h i c h was dark-brown, h e a v i l y 
o x i d i z e d , l e a c h e d q u a r t z , d e c i d e d l y vuggy i n n a t u r e , and o r i 
g i n a l l y , no doubt, c a r r i e d c o n s i d e r a b l e p y r i t e , a s s a y e d : G o l d , 
0.04 oz. per t o n ; s i l v e r , 6.9 oz. per t o n . 

The second s e l e c t sample of pure w h i t e vuggy q u a r t z , 
w h i c h c o n t a i n e d no v i s i b l e s u l p h i d e , a s s a y e d : G o l d , 0.02 oz. 
per t o n ; s i l v e r , 1,1 oz. per t o n . 

The t h i r d s e l e c t sample o f t h e b e s t q u a r t z o b t a i n a b l e a t 
t h i s l o c a t i o n , a s s a y e d : G o l d , 0.02 oz. p e r t o n ; s i l v e r , 0.2 
oz. per t o n . T h i s q u a r t z , t hough o x i d i z e d and w e a t h e r e d , was 
f a i r l y s o l i d and shows some i n d i c a t i o n of o r i g i n a l b a n d i n g 
p a r a l l e l t o t h e v e i n - w a l l s . 

A t t h e n o r t h - e a s t e r l y end o f c u t No. 7, e l e v a t i o n 6,185 
f e e t , a t a p p r o x i m a t e l y 150 f e e t f r o m t h e l a s t s a m p l e - l o c a t i o n 
a d d i t i o n a l samples were t a k e n as f o l l o w s : 

Over 5 i n c h e s o f v e i n - q u a r t z , c o l o u r e d s l i g h t l y brown by 
i r o n - s t a i n , no v i s i b l e s u l p h i d e , a s s a y e d : G o l d , t r a c e ; s i l v e r , 
0.1 oz. per t o n . 

A c r o s s 16 i n c h e s o f t h e h a n g i n g - w a l l a l t e r e d g r a n i t e 
w h i c h i n c l u d e d a 1 - i n c h s t r i n g e r o f q u a r t z , a s s a y e d : G o l d , 
t r a c e : s i l v e r , n i l . 

A c r o s s 13 i n c h e s o f f o o t - w a l l g r a n i t e , l e s s a l t e r e d t h a n 
t h e h a n g i n g - w a l l , a s s a y e d : G o l d , n i l ; s i l v e r , n i l . 

Toward t h e s o u t h - w e s t e r l y end o f c u t No. 7 t h e r e a r e i n 
d i c a t i o n s o f a t h i r d a d i t d r i v e n below t h e v e i n . A t p r e s e n t , 
t h e p o r t a l i s a l m o s t c o m p l e t e l y b u r i e d . 

Cut No. 8, a t e l e v a t i o n 6,210 f e e t , t h e f a r t h e s t n o r t h -
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e a s t e r l y l i e s 180 f e e t n o r t h 20 degrees e a s t f r o m t h e n o r t h 
e a s t e r l y end o f c u t No. 7. The v e i n i s 3 i n c h e s w i d e , com
posed o f w e l l - c r y s t a l l i z e d g l a s s y q u a r t z , somewhat d r u s y , and 
c o n t a i n s m i n u t e specks of m a g n e t i t e but no v i s i b l e s u l p h i d e 
m i n e r a l i z a t i o n . A sample a c r o s s t h i s w i d t h a s s a y e d : G o l d , 
n i l ; s i l v e r , n i l . 

F o r f u r t h e r i n f o r m a t i o n r e g a r d i n g t h e economic v a l u a t i o n 
of t h e B a r n e t t v e i n , r e f e r e n c e s h o u l d be made t o t h e Annual 
R e p o r t , M i n i s t e r of M i n e s , B r i t i s h Columbia f o r 1921,' page 141. 
A t t h a t t i m e e x a m i n a t i o n o f t h e underground work was p o s s i b l e 
and i t i s s t a t e d : 

"The ore so f a r exposed i s c h i e f l y found w i t h i n a 
l e n g t h o f 200 f e e t a l o n g t h e o u t c r o p o f t h e v e i n , w h i c h 
f o l l o w s t h e c o n t o u r of t h e h i l l i n a n o r t h e r l y and s o u t h 
e r l y d i r e c t i o n . Three s h o r t t u n n e l s c r o s s c u t t h i s o r e -
s h o o t , but t h e v e i n i s so f l a t t h a t i t r emains i n t h e 
t u n n e l s t h r o u g h o u t t h e i r e n t i r e l e n g t h ( t h e l o n g e s t t u n 
n e l i s 150 f e e t i n ) . There a r e p a t c h e s o f ore i n a l l 
t h r e e t u n n e l s . On account o f t h e s o f t , decomposed na
t u r e of t h e g r a n i t e c o n s i d e r a b l e t i m b e r i s r e q u i r e d t o 
s u p p o r t t h e r o o f . The w i n n i n g o f o r e f r o m a s m a l l v e i n 
under t h e s e c o n d i t i o n s i s d i f f i c u l t and e x p e n s i v e . " 

I t s h o u l d be r e c o g n i z e d t h a t t h e g r a n i t e was exposed 
o n l y t o s h a l l o w depths and w i l l be c o n s i d e r a b l y more s o l i d 
a t lower l e v e l s . 

About 800 f e e t s o u t h e r l y f r o m t h e c e n t r e a d i t on t h e 
B a r n e t t v e i n , a t an e l e v a t i o n o f 5,625 f e e t , a d r i f t - a d i t has 
been d r i v e n on t h e F o r t George c l a i m j u s t w e s t e r l y f r o m t h e 
G. H. s l i d e . T h i s work was done t o i n v e s t i g a t e one o f t h e 
s h e a r s p r e v i o u s l y d e s c r i b e d . For a l e n g t h of 130 f e e t i n 
t h i s d r i f t t h e s h e a r s t r i k e s n o r t h 65 degrees e a s t and d i p s 
75 d e g r e e s s o u t h - e a s t w a r d . The s h e a r - w i d t h v a r i e s f r o m 10 t o 
40 i n c h e s and a v e r a g e s an e s t i m a t e d 22 i n c h e s w i t h i n w h i c h 
a r e one or more p e r s i s t e n t bands o f q u a r t z a s s o c i a t e d w i t h 
c a l c i t e . The r e m a i n d e r o f t h e s h e a r - f i l l i n g c o n s i s t s o f 
gouge and c r u s h e d g r a n i t e . A sample, t a k e n a t t h e f a c e a c r o s s 
10 i n c h e s o f q u a r t z and gouge w h i c h r e p r e s e n t e d t h e f u l l w i d t h 
of t h e s h e a r a t t h i s p o i n t , a s s a y e d : G o l d , n i l ; s i l v e r , n i l . 
A n o t h e r sample was t a k e n on t h e f o o t w a l l - s i d e o f t h e shear 
a c r o s s 44 i n c h e s o f l e a c h e d and a l t e r e d g r a n i t e i n w h i c h 
q u a r t z s t r i n g e r s a r e d i s t r i b u t e d i r r e g u l a r l y . T h i s sample, 
t a k e n as f a r n o r t h - w e s t e r l y as a f r a c t u r e p a r a l l e l t o t h e 
shear w h i c h a p p a r e n t l y marks t h e o u t e r l i m i t of t h e a l t e r a 
t i o n i n t h e g r a n i t e , a s s a y e d : G o l d , n i l ; s i l v e r , n i l . Un
f o r t u n a t e l y t h e g r a n i t e back o f t h e w o r k i n g i s so b a d l y de-
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composed t h a t i t i s not p o s s i b l e t o t a k e samples s a f e l y i n 
t h e l e n g t h o f t h e d r i f t . 

On t h e G. H. c l a i m , a t an e l e v a t i o n o f 5,595 f e e t , an
o t h e r d r i f t - a d i t has been d r i v e n on a s i m i l a r s h e a r . T h i s 
w o r k i n g i s a p p r o x i m a t e l y 1,100 f e e t s o u t h 60 de g r e e s w e s t f r o m 
t h e a d i t on t h e F o r t _G_eorge_ c l a i m . The o r i g i n a l exposure was 
found on t h e e a s t e r l y s i d e of t h e Lucky George s l i d e . The 
d r i f t f o l l o w s t h e s h e a r i n g , s t r i k e n o r t h 70 degrees e a s t , d i p 
60 t o 70 degrees s o u t h - e a s t w a r d , f o r 75 f e e t . As i n t h e a d i t 
l a s t d e s c r i b e d , t h e she a r i s s t r o n g and w e l l - m a i n t a i n e d b u t 
t h e poor c o n d i t i o n of t h e back p r e v e n t s c l o s e e x a m i n a t i o n or 
sa m p l i n g a l o n g t h e f u l l l e n g t h o f t h e d r i f t . A t t h e f a c e , a 
sample t a k e n a c r o s s 18 i n c h e s of t h e shear, t h e f i l l i n g o f 
wh i c h i s composed p r i n c i p a l l y o f v e i n - q u a r t z , v e r y s l i g h t l y 
m i n e r a l i z e d w i t h p y r i t e , a s s a y e d : G o l d , t r a c e ; s i l v e r , 1.0 
oz. per t o n . An a d d i t i o n a l - s a m p l e , t a k e n on t h e f o o t - w a l l 
a c r o s s 14 i n c h e s of gouge and decomposed g r a n i t e , a s s a y e d : 
G o l d , n i l ; s i l v e r , n i l . A t h i r d sample t a k e n a c r o s s 16 i n c h e s 
of s i m i l a r v r a l l - r o c k , a d j a c e n t t o t h e she a r on t h e h a n g i n g -
w a l l - s i d e , a s s a y e d : G o l d , n i l ; s i l v e r , n i l . On t h e s u r f a c e , 
some 30 f e e t v e r t i c a l l y above t h e a d i t , a s m a l l open-cut ex
poses t h e f u l l s h e a r - w i d t h of 18 i n c h e s i n w h i c h i s i n c l u d e d 
a 4- t o 6 - i n c h s t r e a k of q u a r t z a b u n d a n t l y m i n e r a l i z e d w i t h 
g a l e n a . T h i s was t h e b e s t s u l p h i d e m i n e r a l i z a t i o n seen on t h e 
p r o p e r t y and a s e l e c t sample o f i t , t a k e n f r o m a s m a l l dump 
b e s i d e t h e c u t , a s s a y e d : G o l d , t r a c e ; s i l v e r , 14.6 oz. per 
to n . A p a r t f r o m t h i s s t r e a k t h e rem a i n d e r of t h e s h e a r - f i l l 
i n g c o n s i s t s of decomposed g r a n i t e , w i t h o u t v i s i b l e s u l p h i d e . 

On t h e R e t t e r c l a i m , at an a n e r o i d e l e v a t i o n o f 5,635 
f e e t , e s t i m a t e d a t 2,100 f e e t n o r t h - e a s t e r l y f r o m t h e d r i f t -
a d i t on t h e F o r t George c l a i m , a t h i r d d r i f t - a d i t has been 
d r i v e n on a shear b e l i e v e d by t h e owners t o be t h e e x t e n s i o n 
of t h e one exposed i n t h e F o r t George w o r k i n g . I t was n o t 
p o s s i b l e t o be c e r t a i n of t h e e l e v a t i o n o f t h e R e t t e r a d i t 
as a t m o s p h e r i c c o n d i t i o n s had been m a r k e d l y a f f e c t e d by a 
sev e r e t h u n d e r s t o r m a t t h e t i m e of t h e a n e r o i d r e a d i n g . F o r 
60 f e e t t h i s d r i f t f o l l o w s a shear w h i c h s t r i k e s n o r t h 50 de
gre e s e a s t and d i p s 80 degrees n o r t h - w e s t w a r d . T h i s s h e a r , 
f i l l e d w i t h decomposed g r a n i t e , gouge, c r u s h e d q u a r t z and de
f i n e d q u a r t z - b a n d s , l i e s between s t r o n g and w e l l - d e f i n e d g r a n 
i t i c w a l l s . S u l p h i d e m i n e r a l i z a t i o n i s p y r i t e and g a l e n a . 
S h e a r - w i d t h s v a r y up t o 30 i n c h e s . A 2 2 - i n c h sample o f q u a r t z , 
s p a r s e l y m i n e r a l i z e d w i t h p y r i t e , t a k e n a c r o s s t h e f u l l w i d t h 
of t h e shear a t t h e f a c e o f t h i s d r i f t , a s s a y e d : G o l d , t r a c e ; 
s i l v e r , 2.3 oz. per t o n . 

. A dump sample of s e l e c t m i n e r a l i z a t i o n c o n s i s t i n g p r i n c i -
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p a l l y o f g a l e n a and s m a l l e r amounts o f p y r i t e i n d r u s y q u a r t z 
a s s a y e d : G o l d , 0,02 oz. per t o n ; s i l v e r , 43.2 os. p e r t o n . 

T h i s p r o p e r t y , a t t h e headwaters of N i l s i k 
0S0 FINO. ( C r a z y Jane) Creek, c o n s i s t s o f t h e Oro F i n o 

No. 2 and t h e Go l d C r o s s Nos. 1, 2_ and 3_ m i n e r 
a l c l a i m s , h e l d by l o c a t i o n by Eugene B i r d of S l o c a n C i t y and 
E, J . Van Dulken a t South S l o c a n . The c l a i m s c o v e r t h e head
w a t e r s o f N i l s i k Creek and o f Lemon Creek. L o c a l l y , s u r f a c e -
r e l i e f i s v e r y rugged. The s u r f a c e c o n s i s t s p r i n c i p a l l y o f 
r o c k - d e b r i s and a t h i n , s c a t t e r e d l a y e r of t o p - s o i l r e s u l t i n g 
f r o m r a p i d w e a t h e r i n g and d i s i n t e g r a t i o n . I n t h e w i n t e r months, 
s n o w - s l i d e s a r e f r e q u e n t f r o m t h e s i d e - r i m s and f r o m t h e r i m at 
t h e head of N i l s i k Creek V a l l e y and, n a t u r a l l y , t h e s e hamper 
w i n t e r - a c c e s s and g r e a t l y i n c r e a s e t h e c o s t o f w i n t e r - t r a n s p o r 
t a t i o n . A c c e s s f r o m t h e main Lemon Creek t r a i l a t a p o i n t 
s l i g h t l y more t h a n 2 m i l e s above Oro i s by 3 1/4 m i l e s o f pack-
t r a i l . F o r t h e l o w e r 2 1/4 m i l e s t h i s p a c k - t r a i l i s e x t r e m e l y 
s t e e p and needs c o n s i d e r a b l e r e l o c a t i o n b e f o r e i t would p e r m i t 
e c o n o m i c a l t r a n s p o r t a t i o n by e i t h e r b a c k - p a c k i n g or h o r s e -
p a c k i n g . The camp and w o r k i n g s a r e a t an e l e v a t i o n o f 6,800 
f e e t and above t i m b e r - l i n e but t i m b e r adequate f o r a l l m i n i n g 
and d o m e s t i c needs i s a v a i l a b l e i n t h e v a l l e y below t h e camp 
w i t h i n a d i s t a n c e o f a m i l e . S u f f i c i e n t d o m e s t i c w a t e r i s 
a v a i l a b l e i n a s m a l l c r e e k w h i c h f l o w s p a s t t h e p o r t a l s of t h e 
a d i t s , and c l o s e t o t h e c a m p - s i t e . The camp c o n s i s t s o f one 
new l o g - c a b i n , adequate f o r t h r e e men. 

The r o c k s o f t h e a r e a a r e a l l members o f t h e N e l s o n b a t h -
o l i t h . I n t h e v i c i n i t y o f t h e w o r k i n g s on t h i s p r o p e r t y t h e 
commonest r o c k - t y p e i s q u a r t z - d i o r i t e w h i c h i s f r e q u e n t l y p o r -
p h y r i t i c . The f e l d s p a r p h e n o c r y s t s may be l a r g e and a r e e a s i l y 
r e c o g n i z e d . I n t h e d i s t r i c t , q u a r t z - s u l p h i d e m i n e r a l i z a t i o n i n 
t h e g r a n i t e s g e n e r a l l y f o l l o w s o p e n i n g s w h i c h v a r y f r o m com
p a r a t i v e l y t i g h t j o i n t s t o s h e a r s s e v e r a l f e e t wide. On t h i s 
p a r t i c u l a r p r o p e r t y such m i n e r a l i z a t i o n o c c u r s i n a t i g h t f r a c 
t u r e showing l i t t l e i n d i c a t i o n o f movement. The w a l l s a r e w e l l 
d e f i n e d and seldom more t h a n a few i n c h e s a p a r t . Maximum v e i n -
w i d t h o b s e r v e d was about 12 i n c h e s , but t h e r e i s r e p o r t e d t o be 
a w i d t h o f 24 i n c h e s a t t h e bottom o f a s h a l l o w w a t e r - f i l l e d 
w i n z e . The v e i n - m a t e r i a l i s q u a r t z m i n e r a l i z e d w i t h p y r i t e , 
g a l e n a and s p h a l e r i t e . The q u a r t z i s s t r o n g i n appearance 
w i t h a d e c i d e d b l u e c a s t i n t h e h i g h e r grade s e c t i o n s o f t h e 
v e i n . The w a l l - r o c k has been a f f e c t e d by h y d r o t h e r m a l l e a c h 
i n g and a l t e r a t i o n f o r a d i s t a n c e o f a few i n c h e s on e i t h e r 
s i d e o f t h e v e i n . 

The o r i g i n a l s u r f a c e exposure was d i s c o v e r e d on t h e n o r t h 
e r l y s i d e o f a s m a l l , w e l l - d e f i n e d draw, i n g r a n i t e , w h i c h 
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s t r i k e s n o r t h 50 degrees e a s t , t o w a r d t h e head o f t h e v a l l e y -
b a s i n . The v e i n o u t c r o p s a t an e l e v a t i o n of 6,945 f e e t , 
s t r i k e s n o r t h 15 degrees e a s t and d i p s 85 d e g r e e s s o u t h - e a s t 
ward. A d r i f t was d r i v e n f r o m t h i s o u t c r o p f o r 70 f e e t and 
proved t h e v e i n t o m a i n t a i n i t s s t r i k e and d i p as o r i g i n a l l y 
exposed. I n t h i s w o r k i n g v e i n - w i d t h s v a r y f r o m 3 t o 12 i n c h e s . 
At 18 f e e t f r o m t h e p o r t a l a w i n z e has been sunk on t h e v e i n 
t o a r e p o r t e d d e p t h o f 20 f e e t . S u r f a c e - s t r i p p i n g t o t h e 
n o r t h i n d i c a t e s v e i n - c o n t i n u i t y f o r a d i s t a n c e of about 250 
f e e t f r o m t h e p o r t a l of t h e a d i t , b u t i n a s o u t h e r l y d i r e c t i o n 
t h e r e i s no d e f i n i t e i n d i c a t i o n o f t h e v e i n - e x t e n s i o n on t h e 
s o u t h e r l y w a l l o f t h e draw, a t a d i s t a n c e of 75 f e e t f r o m t h e 
p o r t a l . 

A t a p p r o x i m a t e l y 190 f e e t s o u t h 40 degrees w e s t f r o m t h e 
upper a d i t - p o r t a l a c r o s s c u t has been d r i v e n on t h e s o u t h e r l y 
s i d e o f t h e draw a t an e l e v a t i o n of 6,840 f e e t . T h i s w o r k i n g 
f o l l o w s an e r r a t i c c o u r s e i n a g e n e r a l n o r t h - e a s t e r l y d i r e c 
t i o n . D e t a i l s of underground exposures p r o v i d e d by t h i s work 
a r e o f i n t e r e s t . A t 86 f e e t i n a n o r t h - e a s t e r l y d i r e c t i o n from 
t h e p o r t a l a shear was i n t e r s e c t e d w h i c h s t r i k e s n o r t h 80 de
gr e e s e a s t and d i p s f l a t l y southward. T h i s was f o l l o w e d f o r 
50 f e e t and t h e n t h e w o r k i n g swings n o r t h - e a s t e r l y f o r 36 f e e t 
a t w h i c h p o i n t a n o t h e r s h e a r was i n t e r s e c t e d . T h i s second 
shear s t r i k e s n o r t h 70 d e g r e e s e a s t and d i p s 60 d e g r e e s s o u t h 
ward. A d r i f t d r i v e n a l o n g i t f o r 47 f e e t n o r t h - e a s t e r l y , ex
poses a s t r o n g shear w h i c h s u g g e s t s c o n s i d e r a b l e movement be
tween i t s w a l l s . From t h e p o i n t a t w h i c h t h e a d i t f i r s t i n 
t e r s e c t e d t h i s s h e a r i t was c o n t i n u e d f o r 23 f e e t n o r t h 15 de
gr e e s e a s t , and t h e n f o r 19 f e e t n o r t h 70 degrees w e s t t o an 
i n t e r s e c t i o n w i t h a v e i n w h i c h s t r i k e s n o r t h 15 d e g r e e s e a s t 
and d i p s v e r t i c a l l y . T h i s v e i n , ' a b o u t 3 i n c h e s w i d e , was f o l 
lowed f o r 13 f e e t t o t h e n o r t h . I n t h i s w o r k i n g t h e v e i n i s 
t i g h t , narrow, and composed of q u a r t z m i n e r a l i z e d w i t h p y r i t e 
and g a l e n a . W a l l - r o c k a l t e r a t i o n e x t e n d s f o r 6 i n c h e s i n t o 
b o t h w a l l s . 

Measurements i n t h e f o r e g o i n g a r e a c c u r a t e o n l y w i t h i n 
t h e l i m i t s of pace and compass measurements b u t by t h e s e meth
ods i t was p o s s i b l e t o prove c l o s e c o r r e l a t i o n between t h e 
v e i n a t t h e f a c e o f t h e l o w e r a d i t and t h a t exposed i n t h e 
upper one. The i n d i c a t i o n s a r e t h a t t h e s h e a r i n g exposed i n 
t h e lower w o r k i n g and t h a t i n d i c a t e d on t h e s u r f a c e by t h e 
draw a r e two r e p r e s e n t a t i o n s o f one c o n s i d e r a b l e movement 
w h i c h has p r o b a b l y d i s p l a c e d t h e s o u t h e r n e x t e n s i o n o f t h e 
v e i n . C o n t r i b u t o r y e v i d e n c e was s u p p l i e d by t h e o p e r a t o r s who 
c l a i m t h a t t h e r e was s u l p h i d e m i n e r a l i z a t i o n i n t h e more n o r t h 
e r l y s h e a r i n g u nderground at t h e p o i n t a t w h i c h t h e a d i t f i r s t 
i n t e r s e c t e d i t . T h i s m i n e r a l i z a t i o n extended f o r a f e w f e e t 
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t o t h e n o r t h - e a s t as i r r e g u l a r d i s s e m i n a t i o n i n t h e s h e a r . 
A t t h e t i m e o f e x a m i n a t i o n t h e w r i t e r d i d n o t see t h i s s u l 
p h i d e , but i f i t can be r e c o g n i z e d as d r a g - m i n e r a l i z a t i o n i t 
i n d i c a t e s t h a t d i s p l a c e m e n t of t h e v e i n has been t o t h e e a s t 
on t h e s o u t h e r l y s i d e o f t h e s h e a r . C l o s e t o t h e p o r t a l of 
the upper a d i t a s m a l l dump c o n t a i n s about two t o n s o f s o r t e d 
h i g h - g r a d e and. about t w e l v e t o n s o f a p p a r e n t l y l o w e r - g r a d e ore 

Samples t a k e n f r o m t h e p r o p e r t y were as f o l l o w s : 

(1) A c r o s s 24 i n c h e s o f s h e a r i n g , s i l i c i f i e d , s l i g h t l y 
m i n e r a l i z e d w i t h p y r i t e , at 10 f e e t f r o m t h e p o r t a l o f t h e 
lower a d i t , a s s a y e d : G o l d , t r a c e ; s i l v e r , 1.2 oz. p e r t o n . 
T h i s s h e a r i n g s t r i k e s n o r t h 40 degrees e a s t , d i p s 55 degrees 
s o u t h - e a s t w a r d , and i s p a r t of t h e main s h e a r i n g i n d i c a t e d by 
t h e draw on t h e s u r f a c e above. 

(2) A c r o s s 8.5 i n c h e s of v e i n w e l l m i n e r a l i z e d w i t h py
r i t e , g a l e n a and s p h a l e r i t e , a t 18 f e e t f r o m t h e p o r t a l o f t h e 
upper a d i t over t h e c e n t r e of t h e w i n z e , a s s a y e d : G o l d , 1.22 
oz. per t o n ; s i l v e r , 18.4 oz. per t o n . 

(3) A c r o s s 5.5 i n c h e s of v e i n s p a r s e l y m i n e r a l i z e d w i t h 
p y r i t e , a t t h e f a c e of t h e upper a d i t , a s s a y e d : G o l d , t r a c e ; 
s i l v e r , 0.4 oz. per t o n . 

(4) G e n e r a l grab-sample f r o m t h e 2- t o n , h i g h - g r a d e dump, 
of b l u e - c o l o u r e d q u a r t z m i n e r a l i z e d w i t h some p y r i t e , g a l e n a 
and a s m a l l amount o f s p h a l e r i t e , a s s a y e d : G o l d , 1.52 oz. per 
t o n ; s i l v e r , 16.7 oz. per t o n . 

T h i s group c o n s i s t s of two Crown-
HUDSON'S BAY GROUP. g r a n t e d c l a i m s , t h e Nansen and Fram, 

w h i c h a r e owned by t h e Hudson's Bay 
Company and l e a s e d f r o m t h a t company by W. A l l e n and J . W i l 
l i a m s , o f N e l s o n , B, C. The p r o p e r t y i s l o c a t e d a t t h e head 
o f Lemon Creek, and i s a c c e s s i b l e f r o m t h e T r a n s - p r o v i n c i a l 
Highway, j u s t e a s t o f N e l s o n , by 7 1/2 m i l e s o f poor b u t p a s s 
a b l e r o a d and 8 1/2 m i l e s of t r a i l , as d e s c r i b e d i n t h e i n t r o 
d u c t i o n . The t r a i l , t o w i t h i n a m i l e of t h e camp, pa s s e s 
t h r o u g h s t a n d i n g - t i m b e r s u f f i c i e n t and s u i t a b l e f o r c o n s t r u c 
t i o n or m i n i n g on t h e p r o p e r t y . For t h e l a s t m i l e t h e t r a i l 
i s above t i m b e r - l i n e and l i e s on t h e n o r t h - w e s t e r l y s i d e of 
Lemon Creek "V a l l e y . The r i m on t h i s s i d e of t h e v a l l e y r i s e s 
above t h e t r a i l t o a minimum h e i g h t of 1,000 f e e t . The r e s u l t 
i s t h a t t h i s s e c t i o n i s e x t r e m e l y dangerous i n w i n t e r and 
s p r i n g on a c c o u n t of s n o w - s l i d e s . The c l a i m s a r e l o c a t e d on 
the s l o p e t o t h e south-west w h i c h forms t h e head o f Lemon Cree 
V a l l e y ; t h e r i m between t h i s s l o p e and G l o r y B a s i n , t o t h e 
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n o r t h - e a s t , i s l o w e r i n e l e v a t i o n t h a n e i t h e r t h e n o r t h - w e s t 
or s o u t h - e a s t r i m s of t h e v a l l e y . The camp, a t an e l e v a t i o n 
of s l i g h t l y over 6,200 f e e t , c o n s i s t s o f one b u i l d i n g , ade
quate f o r two men. I m m e d i a t e l y t o t h e n o r t h - w e s t o f t h e camp 
a s m a l l stream f l o w s f r o m t h e n o r t h - e a s t . T h i s s t r e a m has a 
drop of a t l e a s t 300 f e e t w i t h i n a s h o r t h o r i z o n t a l d i s t a n c e 
and, on August 2 6 t h , t h e r e appeared t o be s u f f i c i e n t w a t e r t o 
p r o v i d e power f o r a s m a l l summer-operation. The w o r k i n g s l i e 
w i t h i n 350 f e e t o f t h e camp, on t h e n o r t h - w e s t e r l y s i d e o f t h e 
c r e e k . I m m e d i a t e l y w e s t of t h e a d i t s a s m a l l b u t r u g g e d draw 
s t r i k e s n o r t h e r l y and d e f i n e s t h e j u n c t i o n of t h e n o r t h - w e s t 
s i d e - w a l l and t h e n o r t h - e a s t e n d - w a l l of t h e v a l l e y . 

The r o c k of t h e a r e a i s p o r p h y r i t i c g r a n i t e t y p i c a l o f 
t h e main N e l s o n b a t h o l i t h i c mass. I n t h e immediate v i c i n i t y 
o f t h e showings t h e r e i s an exposure of p o r p h y r i t i c g r a n i t e 
w h i c h i s brown t o r e d d i s h - b r o w n i n c o l o u r and i n marked con
t r a s t t o t h e c h a r a c t e r i s t i c g r e y of t h e s u r r o u n d i n g r o c k . 
T h i s g r a n i t e appears t o have a w i d t h of about 100 f e e t and t o 
s t r i k e s l i g h t l y e a s t o f n o r t h on t h e e a s t s i d e o f t h e s m a l l 
draw b e s i d e w h i c h t h e a d t i s have been d r i v e n . The e x a c t - s t r u c 
t u r a l n a t u r e o f t h i s r e d g r a n i t e was n o t d e t e r m i n e d but ap
p a r e n t l y i t i s a s l i g h t l y l a t e r phase of t h e o r i g i n a l g r a n i t e 
i n t r u s i v e f o l l o w i n g a g e n e r a l i r r e g u l a r l i n e o f weakness w i t h 
i n t h e main mass. I n s u p p o r t o f t h e a s s u m p t i o n o f such weak
ne s s , i n t h e f l o o r o f t h e draw i n t h e o r d i n a r y g r a n i t e , lampro-
p h y r e dykes a r e exposed w h i c h v a r y i n w i d t h f r o m 2 t o 4 f e e t 
and s t r i k e g e n e r a l l y n o r t h w i t h t h e t r e n d o f t h e r e d g r a n i t e . 

The o c c u r r e n c e under i n v e s t i g a t i o n c o n s i s t s of a s e r i e s 
o f n a r r o w q u a r t z v e i n s w h i c h s t r i k e g e n e r a l l y n o r t h and a p p a r
e n t l y f o l l o w t h e broad l i n e o f weakness i n d i c a t e d by t h e r e d 
d i s h - c o l o u r e d g r a n i t e . These v e i n s o c c u r p r i n c i p a l l y w i t h i n 
t h e r e d g r a n i t e but t h e i r r e g u l a r i t y o f t h e m a r g i n s o f t h i s 
r o c k and t h e p r e s e n c e of i n c l u s i o n s o f t h e o r d i n a r y g r a n i t e 
w i t h i n i t c r e a t e c o n s i d e r a b l e l o c a l v a r i a t i o n of w a l l - r o c k 
a l o n g t h e s t r i k e . The f i l l i n g o f t h e f i s s u r e s v a r i e s f r o m 
compact, b l u i s h - q u a r t z t o gouge and s h e a r e d w a l l - r o c k . Where 
s h e a r i n g and gouge a r e p r e s e n t t h e r e i s u s u a l l y a n a r r o w but 
p e r s i s t e n t w i d t h o f s o l i d q u a r t z . In a d d i t i o n t o t h e p r i n c i 
p a l f i s s u r i n g s e v e r a l o t h e r s s t r i k e f r o m i t a t f l a t - a n g l e s . 
S u l p h i d e m i n e r a l i z a t i o n , c o n f i n e d p r i n c i p a l l y t o t h e d e f i n e d 
w i d t h s o f q u a r t z , and p r e s e n t i n b o t h main f i s s u r e and b r a n c h e s , 
i s u s u a l l y p y r i t e and g a l e n a . 

Q u a r t z w i d t h s a r e seldom more t h a n 12 i n c h e s and t h e 
average t o t a l w i d t h between f i s s u r e - w a l l s does not exceed 20 
i n c h e s . Movement, l a t e r t h a n t h a t r e s p o n s i b l e f o r t h e o r i g i n a l 
o p e n i n g s , i s d e m o n s t r a t e d by o c c a s i o n a l "en e c h e l o n " s t r u c t u r e 
o f t h e q u a r t z whereby s u c c e s s i v e segments o f t h e v e i n o v e r l a p 
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or l i e s i d e by s i d e and p a r a l l e l . I n g e n e r a l t h e e v i d e n c e i n 
d i c a t e s t h a t t h e b r a n c h - f i s s u r e s t o t h e south-west a r e l a t e r 
t h a n t h e m ain f i s s u r e , but t h e r e a r e a t l e a s t two e x c e p t i o n s 
t o t h i s r u l e exposed i n t h e underground w o r k i n g s . 

Any s u r f a c e w o r k i n g s a r e o b l i t e r a t e d owing t o t h e e x t e n 
s i v e a c t i o n o f t h e snow and subsequent s l i d e s i n s p r i n g season. 
The underground w o r k i n g s c o n s i s t of two d r i f t - a d i t s c o n n e c t e d 
by a v e r t i c a l r a i s e . The upper o f t h e s e two, a t an e l e v a t i o n 
o f 5,193 f e e t , i s 134 f e e t l o n g ; t h e l o w e r , a t an e l e v a t i o n o f 
6,180 f e e t , i s 79 f e e t l o n g . The r a i s e i s 79 f e e t f r o m t h e 
p o r t a l o f t h e upper a d i t and 10 f e e t f r o m t h e f a c e o f t h e lower 
a d i t . The v e i n i n t h e upper d r i f t s t r i k e s a l m o s t n o r t h and 
d i p s p r e d o m i n a n t l y a t s t e e p a n g l e s t o t h e w e s t , a l t h o u g h i t i s 
t y p i c a l l y s i n u o u s i n a v e r t i c a l p l a n e and commonly t h e r e may 
be a s t e e p r e v e r s e d d i p t o t h e e a s t . I n t h i s d r i f t t h e f i s 
s u r e - w i d t h a v e r a g e s s l i g h t l y under 20 i n c h e s and t h e d e f i n e d 
q u a r t z - w i d t h , as one or two s t r i n g e r s , v a r i e s up t o 11 i n c h e s . 
C o n t i n u i t y o f t h e v e i n i s w e l l m a i n t a i n e d over t h e whole l e n g t h 
o f t h i s d r i f t and s u l p h i d e m i n e r a l i z a t i o n i s c o n s i s t e n t e x c e p t , 
a t and c l o s e t o t h e f a c e , where t h e v e i n p i n c h e s t o a 1 1/2-
i n c h q u a r t z s t r i n g e r , and an a d d i t i o n a l i n c h o f s h e a r i n g on 
t h e e a s t s i d e of t h e s t r i n g e r , and a 1 2 - i n c h s h e a r i n g on t h e 
w est. One w e l l - d e f i n e d b r a n c h - f i s s u r e , w h i c h s t r i k e s n o r t h 
32 d e g r e e s e a s t , and d i p s 65 d e g r e e s n o r t h - w e s t w a r d , i s w e l l 
exposed where i t e n t e r s t h e v e i n a t 72 f e e t f r o m t h e p o r t a l . 
I n t h i s b r a n c h - f i s s u r e s u l p h i d e - b e a r i n g q u a r t z has w i d t h s up 
t o 3 i n c h e s . 

The lower a d i t was d r i v e n o r i g i n a l l y on a q u a r t z s t r i n g e r 
w h i c h seldom exceeds 1 i n c h i n w i d t h i n t h e f i r s t 21 f e e t f r o m 
t h e p o r t a l . T h i s s t r i n g e r , a t p r e s e n t exposed on t h e w e s t e r l y 
w a l l of t h e d r i f t , s t r i k e s n o r t h 60 degrees e a s t , and d i p s p r e 
d o m i n a n t l y s t e e p l y t o t h e n o r t h - w e s t w a r d but, as i n t h e exposure 
i n the upper l e v e l , t h i s d i p may be c o m p l i c a t e d by r o l l i n g i r 
r e g u l a r i t i e s w h i c h produce l o c a l s t e e p d i p s t o t h e s o u t h - e a s t 
ward. A t 21 f e e t f r o m t h e p o r t a l t h e w o r k i n g i n t e r s e c t e d a n 
o t h e r q u a r t z s t r i n g e r on the e a s t w a l l w h i c h s t r i k e s n o r t h 20 
degrees e a s t , d i p s 35 degrees t o 50 degrees n o r t h - w e s t w a r d and 
v a r i e s f r o m 2 t o 4 i n c h e s w i d e . A t t h i s p o i n t t h e o r i g i n a l 
v e i n on t h e west s i d e of t h e d r i f t c o n s i s t s o f 1 l / 2 i n c h e s of 
q u a r t z w h i c h c o n t a i n s a c o n s i d e r a b l e amount o f s u l p h i d e . There 
i s but l i t t l e doubt t h a t t h e s e two e x p o s u r e s a r e t h e r e s u l t s 
o f two d i s t i n c t movements because f r o m t h i s p o i n t onward, i n 
t h e d r i f t , i t i s p o s s i b l e t o t r a c e t h e s e two v e i n s , p a r a l l e l 
t o each o t h e r i n t h e back o f t h e d r i f t and i n t e r s e c t i n g n ear 
t h e f l o o r on t h e west s i d e . T h i s c o n d i t i o n s u g g e s t s t h a t t h e 
s t e e p one on t h e w e s t s i d e of t h e d r i f t was e a r l i e r t h a n t h e 
o t h e r . A t 43 f e e t f r o m t h e p o r t a l t h e v e i n on t h e e a s t w a l l 

- 16 -



a t t a i n s a maximum w i d t h o f 6 i n c h e s . A t t h i s p o i n t i t i s 
j o i n e d hy a s t r o n g f i s s u r e t h a t s t r i k e s n o r t h 5 degrees w e s t , 
d i p s a l m o s t v e r t i c a l l y , and comes i n f r o m t h e e a s t w a l l . 
T h i s f i s s u r e i s a p p a r e n t l y e a r l i e r t h a n t h e v e i n p r e v i o u s l y 
f o l l o w e d by t h e e a s t w a l l d r i f t because t h e v e i n t a k e s t h e 
d i r e c t i o n and d i p of t h i s f i s s u r e and c o n t i n u e s w i t h i n i t s 
l i m i t s as a we11-maintained w i d t h of q u a r t z . The p e r s i s t e n c e 
of t h i s s t r u c t u r e i s , however, s h o r t - l i v e d as shown by a s h o r t 
c r o s s c u t t o t h e e a s t a t 60 f e e t f r o m t h e p o r t a l . T h i s a d d i 
t i o n a l exposure i n t o t h e e a s t w a l l shows t h e v e i n - q u a r t z t o 
become weak and p i n c h t o a w i d t h 'of 1 i n c h . From t h e p o r t a l , 
p l u s 22 f e e t , t h e s t r i n g e r o r i g i n a l l y f o l l o w e d on t h e west 
w a l l g r a d u a l l y widens t o 8 i n c h e s a t t h e r a i s e and c o m p r i s e s 
w e l l - b a n d e d q u a r t z ' h e a v i l y m i n e r a l i z e d w i t h s u l p h i d e s . A t 
t h e f a c e t h i s v e i n - s t r u c t u r e i s r e p r e s e n t e d by 30 i n c h e s of 
s h e a r i n g i n c l u d i n g one 4 - i n c h w i d t h of q u a r t z and some q u a r t z 
s t r i n g e r s . There a r e p r a c t i c a l l y no s u l p h i d e s i n any p a r t o f 
t h e t o t a l w i d t h . 

I n t h e c r o s s c u t f r o m t h e l o w e r l e v e l , w h i c h has been 
d r i v e n e a s t e r l y f o r a d i s t a n c e of 15 f e e t , a 2- t o 3 - i n c h 
q u a r t z s t r i n g e r i s exposed w h i c h c o n t a i n s a c o n s i d e r a b l e amount 
o f s u l p h i d e , s t r i k e s n o r t h 10 d e g r e e s e a s t and d i p s v e r t i c a l l y . 
A l t h o u g h t h e d i f f e r e n c e i n e l e v a t i o n between t h e two d r i f t s 
i s s m a l l i t i s perhaps unwise t o a t t e m p t d e f i n i t e c o r r e l a t i o n 
between t h e v a r i o u s exposures i n each. A t t h e r a i s e t h e r e i s 
a c o n t i n u o u s exposure of q u a r t z between t h e p r i n c i p a l v e i n 
w h i c h f o l l o w s t h e w e s t w a l l of t h e lower d r i f t and t h e v e i n -
exposure on t h e upper l e v e l . Beyond t h i s , however, i t be
comes d i f f i c u l t t o a t t e m p t t o d e f i n e t h e r e l a t i o n s h i p between 
t h e v a r i o u s b r a n c h - s t r i n g e r s on t h e two l e v e l s . I f work i s 
c o n t i n u e d i t s h o u l d be on one of t h e s e d r i f t s o n l y t o a v o i d 
u n n e c e s s a r y d u p l i c a t i o n of c o n d i t i o n s w h i c h must be e s s e n t i 
a l l y t h e same w i t h i n t h i s v e r y s m a l l v e r t i c a l range. 

Samples t a k e n were as f o l l o w s : 

From t h e upper a d i t 

No. 1. A t p o r t a l p l u s 20 f e e t , a c r o s s 22 i n c h e s , t h e 
f u l l w i d t h of t h e shear i n c l u d i n g 6 i n c h e s of q u a r t z on t h e 
west s i d e and 6 I n c h e s o f q u a r t z on t h e e a s t s i d e , s l i g h t l y 
m i n e r a l i z e d w i t h p y r i t e , a s s a y e d : G o l d , n i l ; s i l v e r , 0.8 oz. 
per t o n . 

No. 2. A t p o r t a l p l u s 72 f e e t , a c r o s s 27 i n c h e s , t h e 
f u l l w i d t h o f t h e shear a t t h e j u n c t i o n of t h e main v e i n and 
a b r a n c h - v e i n i n c l u d i n g a 1 1 / 2 - i n c h q u a r t z s t r i n g e r w h i c h 
c o n t a i n s a c o n s i d e r a b l e amount o f g a l e n a and p y r i t e , a s s a y e d : 
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G o l d , 0.04 oz. per t o n ; s i l v e r , 5.5 oz. per t o n . 

No. 3. A t p o r t a l p l u s 83 f e e t , a c r o s s 11 i n c h e s o f s o l i d 
q u a r t z , w e l l m i n e r a l i z e d w i t h g a l e n a and p y r i t e , a s s a y e d : G o l d , 
0.04 oz. p e r t o n ; s i l v e r , 8.4 oz. per t o n . 

No. 4. A t t h e f a c e , a c r o s s 1 1/2 i n c h e s o f q u a r t z s p a r s e 
l y - m i n e r a l i z e d w i t h p y r i t e and g a l e n a , a s s a y e d : G o l d , 0.1 oz. 
per t o n ; s i l v e r , 21.3 oz. per t o n . 

From t h e lower a d i t 

No. 5. A t t h e f a c e , a c r o s s 25 i n c h e s , t h e f u l l w i d t h o f 
t h e shear which i n c l u d e s 12 i n c h e s of q u a r t z on t h e west s i d e 
and 1 i n c h o f q u a r t z on t h e e a s t s i d e , s l i g h t l y m i n e r a l i z e d 
w i t h p y r i t e and g a l e n a , a s s a y e d : G o l d , 0.1 oz. per t o n ; s i l 
v e r , 1.3 oz. p e r t o n . 

No. 6. At p o r t a l p l u s 60 f e e t , a t t h e j u n c t i o n w i t h t h e 
c r o s s c u t t o t h e e a s t , a c r o s s 8 i n c h e s o f q u a r t z m i n e r a l i z e d 
w i t h p y r i t e and g a l e n a , a s s a y e d : G o l d , 0.02 oz. per t o n ; 
s i l v e r , 8.5 oz. per t o n . 

No. 7. I m m e d i a t e l y t o t h e e a s t o f No. 6 sample, i n t h e 
c r o s s c u t , a c r o s s 74 i n c h e s o f s l i g h t l y - a l t e r e d g r a n i t e w h i c h 
c o n t a i n e d no v i s i b l e s u l p h i d e m i n e r a l i z a t i o n , a s s a y e d : G o l d , 
n i l ; s i l v e r , n i l . 

No. 8. I m m e d i a t e l y t o t h e e a s t o f No. 7 sample, i n t h e 
c r o s s c u t , a c r o s s 55 i n c h e s o f s l i g h t l y - a l t e r e d g r e y g r a n i t e , 
a s s a y e d : G o l d , n i l ; s i l v e r 0.5 oz. per t o n . 

No. 9. I m m e d i a t e l y t o t h e e a s t o f No. 3 sample, a c r o s s 
6 i n c h e s o f q u a r t z and s h e a r e d g r a n i t e w h i c h c o n t a i n e d p y r i t e 
and g a l e n a , a s s a y e d : G o l d , 0.04 oz. per t o n ; s i l v e r , 13.7 oz. 
per t o n . 

No. 10, A t p o r t a l p l u s 25 f e e t , a c r o s s 53 i n c h e s , w h i c h 
i n c l u d e d t h e 1 1 / 2 - i n c h q u a r t z v e i n w h i c h c o n t a i n s s u l p h i d e on 
t h e w e s t w a l l and t h e 2 - i n c h q u a r t z v e i n s p a r i n g l y m i n e r a l i z e d 
on t h e e a s t w a l l , assayed: G o l d , t r a c e ; s i l v e r , 0.6 oz. per 
t o n . 

No. 11. A sample o f s e l e c t s u l p h i d e m i n e r a l i z a t i o n f r o m 
t h e lower l e v e l a s s a y e d : G o l d , 0.22 oz. per t o n ; s i l v e r , 
38.4 oz. per t o n . 
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LYLE CREEK-WHITEWATER CREEK AREA. 

R e f e r e n c e s 

Annual R e p o r t s , M i n i s t e r of Mi n e s , B r i t i s h Columbia, 
1899, 1901, 1920, 1928, 1929, 1933 and 1937. Of t h e s e o n l y 
t h e l a s t two p r o v i d e d e t a i l . 

C. E. C a i r n e s , Memoir 173, G e o l o g i c a l Survey, Canada, 
" S l o c a n M i n i n g Camp, B r i t i s h C o l u m b i a . " 

C. E. C a i r n e s , Memoir 184, G e o l o g i c a l Survey, Canada, 
" D e s c r i p t i o n of P r o p e r t i e s , S l o c a n M i n i n g Camp, B r i t i s h C o l 
umbia. " 

I n t r o d u c t i o n 

D e s c r i p t i o n s o f t h e g e n e r a l g e o l o g y and o f l o d e - g o l d 
o c c u r r e n c e s of p o s s i b l e economic i n t e r e s t i n t h e L y l e Creek-
W h i t e w a t e r Creek a r e a a r e based p r i n c i p a l l y upon d a t a o b t a i n e d 
by e x a m i n a t i o n o f t h e H i g h l a n d S u r p r i s e . A l t h o u g h t h i s prop
e r t y was r e p o r t e d upon t h o r o u g h l y by K. Sargent i n t h e Ann u a l 
R e p o r t , M i n i s t e r o f Mines, B r i t i s h C o l u m b i a , 1937, r e s u l t s o f 
development-work s i n c e t h a t t i m e have been s u f f i c i e n t l y f a v o u r 
a b l e t o w a r r a n t c l o s e r e x a m i n a t i o n of s t r u c t u r a l and economic 
c o n d i t i o n s a t t h a t p r o p e r t y , and i n t h e a r e a i n d i c a t e d as on 
t h e s t r i k e o f t h e d e p o s i t . 

The L y l e C r e e k - W h i t e w a t e r Creek a r e a i s 2 1/2 t o 3 m i l e s 
s l i g h t l y e a s t o f n o r t h f r o m t h e town o f R e t a l l a c k , a s t a t i o n 
on t h e K a s l o - S a n d o n and Nakusp b r a n c h l i n e of t h e C a n a d i a n 
P a c i f i c R a i l w a y , and on t h e Kaslo-New Denver highway, 18 m i l e s 
from K a s l o and 13 m i l e s from New Denver. 

A c c e s s t o L y l e Creek B a s i n i s d i s c u s s e d f u l l y i n t h e An
n u a l R e p o r t , M i n i s t e r o f Mi n e s , 1937, A t t h a t t i m e i t was 
p o s s i b l e t o d r i v e o v e r t h e W h i t e w a t e r Mine r o a d f o r a m i l e 
out of R e t a l l a c k , but f o r an a d d i t i o n a l 3 m i l e s a c c e s s was by 
t r a i l . S i n c e 1937 a r o a d has been b u i l t , i n p a r t o v e r t h e 
o l d t r a i l l o c a t i o n f o r s l i g h t l y more t h a n 2 m i l e s , f r o m t h e 
Wh i t e w a t e r Mine r o a d . T h i s a d d i t i o n a l l e n g t h o f r o a d e n t e r s 
t h e b a s i n and c l i m b s i t s n o r t h - w e s t e r l y w a l l t o w i t h i n t h r e e -
q u a r t e r s o f a m i l e of t h e H i g h l a n d S u r p r i s e camp. From t h e 
end of t h i s r o a d , a t s l i g h t l y over 3 m i l e s f r o m R e t a l l a c k , a 
good s k i d - t r a i l e xtends t o t h e camp. A l t h o u g h on good grade 
and adequate f o r t r a n s p o r t a t i o n by c a r and i n t e r m i t t e n t use 
by t r u c k s , t h e n e w l y - c o n s t r u c t e d 2 m i l e s o f r o a d would r e q u i r e 
f u r t h e r r e m o v a l of " t o e - r o c k " and some a d d i t i o n a l c r i b s t o 
p e r m i t c o n t i n u a l heavy h a u l a g e . I n w i n t e r , s n o w - s l i d e s make 
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t h e upper m i l e o f r o a d dangerous and sometimes i m p a s s a b l e , 
and, i n t h e event o f any major o p e r a t i o n c e n t e r e d i n L y l e 
Greek B a s i n i t would be w e l l t o c o n s i d e r t h e a d v i s a b i l i t y o f 
u s i n g an a e r i a l t r a m e i t h e r t o o b v i a t e t h i s s e c t i o n o n l y or 
t o c o n n e c t d i r e c t l y f r o m camp t o t h e r a i l r o a d , t h e l a t t e r an 
a i r - l i n e d i s t a n c e of c l o s e t o 2 m i l e s . 

W h i t e w a t e r B a s i n l i e s n o r t h - w e s t e r l y f r o m L y l e Greek 
B a s i n , and i s s e p a r a t e d f r o m i t by a s t e e p r i d g e w h i c h r i s e s 
1,200 f e e t above t h e f l o o r of t h e f o r m e r and 1,800 f e e t above 
t h e f l o o r of t h e l a t t e r . T h i s c o n d i t i o n makes i t i m p r a c t i c a l 
t o c o n s i d e r t r a n s p o r t a t i o n d i r e c t l y f r o m one b a s i n t o t h e 
o t h e r and a c c e s s t o t h e Whit e w a t e r B a s i n i s f r o m t h e p o i n t a t 
w h i c h t h e L y l e Greek r o a d l e a v e s t h e W h i t e w a t e r Mine r o a d . 
From t h i s j u n c t i o n w h i c h i s s l i g h t l y over a m i l e f r o m R e t a l 
l a c k a poor r o a d extends f o r a m i l e t o t h e K e y s t o n e - C h a r l e s t o n 
camp; t h e n c e a p a c k - t r a i l f o l l o w s W h i t e w a t e r Creek u p - s t r e a m 
f o r an a d d i t i o n a l m i l e t o t h e s o u t h - e a s t e r n end o f t h e b a s i n . 
From t h i s end, t o t h e mountains w h i c h r i m i t on t h e n o r t h 
w e s t , W h i t e w a t e r B a s i n i s 3 m i l e s l o n g and f o r t h i s d i s t a n c e 
i t i s t r a v e r s e d by a t r a i l adequate f o r f o o t - t r a v e l and pack-
h o r s e s . A r o a d , on good f o o t i n g and w e l l p r o t e c t e d f r o m snow-
s l i d e s , c o u l d be made f r o m t h e t u r n - o f f a t t h e L y l e Creek B a s i n 
r o a d t o t h e lo w e r , s o u t h - e a s t e r n end o f W h i t e w a t e r B a s i n , but 
i n t h i s d i s t a n c e t h e l o w e r m i l e o f t h e p r e s e n t r o a d t o t h e 
K e y s t o n e - C h a r l e s t o n camp would need a c o n s i d e r a b l e amount of 
r e p a i r and p r o b a b l y s l i g h t r e l o c a t i o n . F o r t h e upper m i l e a 
r o a d on good g r a d e c o u l d f o l l o w t h e p r e s e n t p a c k - t r a i l w i t h 
o n l y s l i g h t d e v i a t i o n , but i t would be n e c e s s a r y t o c o n s t r u c t 
f i v e s m a l l b r i d g e s ; one o f them a c r o s s Y f h i t e w a t e r Creek. 

Topography 

The a r e a i s one o f s t r o n g r e l i e f . E l e v a t i o n s r i s e t o 
9,000 f e e t a t t h e summits o f s h a r p l y - p o i n t e d mountains and 
s e r r a t e d r i d g e s w h i c h are a l i g n e d t o f o r m ranges of g e n e r a l l y 
n o r t h - w e s t e r l y t r e n d . The v a l l e y s between t h e ranges a r e 
d e e p l y - i n c i s e d . The a n n u a l s p r i n g r u n - o f f i s heavy and r e 
duced f l o w i s m a i n t a i n e d t h r o u g h o u t t h e summer f r o m m e l t i n g 
i c e w h i c h s t i l l l i e s i n g l a c i a l c i r q u e s a t t h e heads o f t h e 
h i g h e r b a s i n s . The p r e c i p i t o u s s l o p e s of t h e h i g h e r w a l l s of 
t h e v a l l e y s a r e r e d u c e d a t lower e l e v a t i o n s by a c c u m u l a t i o n s 
o f t a l u s and m o r a i n a l m a t e r i a l . S u r f a c e - e r o s i o n i s so a c t i v e 
t h a t development o f u p l a n d meadows i s r a r e . 

E v i d e n c e s of g l a c i a t i o n a r e common i n t h e a r e a . Many o f 
t h e s o f t e r r o c k s have rounded o u t l i n e s on t h e s u r f a c e , f r o m 
w h i c h g l a c i a l g r o o v i n g has been removed by l a t e r s u r f a c e -
e r o s i o n ; on more r e s i s t a n t r o c k s , however, s t r i a e a r e f r e -
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q u e n t l y w e l l p r e s e r v e d . One v e r y i n t e r e s t i n g e x p o s u r e was ob
s e r v e d on t h e h i g h s o u t h - w e s t e r l y r i m of t h e W h i t e w a t e r B a s i n 
where w e l l - d e f i n e d s t r i a e t r e n d s o u t h e r l y . A t t h i s l o c a t i o n 
t h e w a l l of t h e b a s i n i s a l m o s t v e r t i c a l f o r 900 f e e t and t h e 
s t r i a e a r e a t t h e t o p , on the v e r y edge o f t h e r o c k - r i m w h i c h 
s l o p e s 25 degrees southward, o r , away f r o m t h e r i m and W h i t e 
w a t e r B a s i n . T h i s s u g g e s t s a c o m p a r a t i v e l y r e c e n t movement o f 
i c e f r o m h i g h e r ground above t h e p r e s e n t b a s i n . I t i s c l e a r l y 
r e c o g n i z e d t h a t t h e s e r p e n t i n e u n d e r l y i n g t h e b a s i n has been 
c o n s i d e r a b l y more s u b j e c t e d t o e r o s i o n t h a n t h e v o l c a n i c mem
ber s w h i c h f l a n k i t t o t h e south-west. T h i s i l l u s t r a t i o n of 
t h e r a t i o between t h e two r a t e s of e r o s i o n i s s t a r t l i n g and 
i n d i c a t e s t h a t l o c a l t o p o g r a p h i c f e a t u r e s can be g i v e n l i t t l e 
w e i g h t i n c o n s i d e r a t i o n of any but v e r y r e c e n t e v e n t s . 

A c o m b i n a t i o n o f t o p o g r a p h i c and c l i m a t i c c o n d i t i o n s 
r e n d e r y e a r - r o u n d o p e r a t i o n d i f f i c u l t . Heavy s n o w f a l l d u r i n g 
t h e w i n t e r months produces many s l i d e s w h i c h f r e q u e n t l y make 
i t i m p o s s i b l e t o t r a v e l or work on the s u r f a c e w i t h s a f e t y . • 
Snow l i e s a t h i g h e r e l e v a t i o n s u n t i l J u l y and i s seldom gone 
even f r o m t h e b a s i n s , a t a mean a l t i t u d e o f f r o m 5,000 t o 
5,500 f e e t , u n t i l l a t e i n June. A l t h o u g h i n t h e o r d i n a r y y e a r 
a t l e a s t t h r e e months o f c l e a r w e a t h e r may be e x p e c t e d , r a i n 
hampered f i e l d work u n t i l t h e end o f June, 1939, and snow
storms p r e v e n t e d work e n t i r e l y d u r i n g one week i n J u l y . 

T i m b e r - l i n e i s c l o s e t o 6,000 f e e t and below t h i s e l e 
v a t i o n t h e r e i s adequate t i m b e r a v a i l a b l e f o r a l l domestic, 
c o n s t r u c t i o n a l and m i n i n g needs. F i r , p i n e and c e d a r a r e 
abundant below 5,500 f e e t a t l o c a t i o n s s h e l t e r e d f r o m snow-
s l i d e s and not s u b j e c t t o t h e e f f e c t s o f a c t i v e e r o s i o n . 

A v a i l a b l e w a t e r i s s u b j e c t t o s e a s o n a l f l u c t u a t i o n and 
p r a c t i c a l l y a l l t h e s m a l l c r e e k s i n w h i c h t h e r e may be a good 
.flow, up u n t i l J u l y are c o m p l e t e l y d r y by t h e end o f August. 
The e x c e p t i o n s a r e L y l e Greek and W h i t e w a t e r Creek, b u t even 
t h e s e a r e g r e a t l y r e d u c e d by t h e t i m e s e a s o n a l r u n - o f f i s com
p l e t e . As may be seen on F i g . 3, a l i t t l e l a k e l i e s h i g h 
above and on t h e n o r t h e r l y s i d e o f L y l e Creek b a s i n . A s m a l l 
dam c o u l d be b u i l t e a s i l y a t t h e p r e s e n t o u t l e t t o g i v e a 
p r o b a b l y s u f f i c i e n t s t o r a g e of w a t e r t o p r o v i d e h y d r o - e l e c t r i c 
power f o r a t l e a s t s i x months i n t h e y e a r f o r any o p e r a t i o n 
w h i c h might be e x p e c t e d i n L y l e Creek B a s i n . I f n e c e s s a r y , a 
second s m a l l dam some 400 f e e t w e s t e r l y f r o m t h e p r e s e n t o u t 
l e t , a c r o s s an o l d e r s t r e a m - c h a n n e l , would r a i s e t h e l a k e -
l e v e l s t i l l h i g h e r . 

C amp-sites a r e r a r e a t e l e v a t i o n s above 5,000 f e e t owing 
t o t h e p r e v a l e n c e o f s n o w - s l i d e s o f f t h e s h e a r w a l l s o f t h e 
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mountains w h i c h s u r r o u n d t h e b a s i n s . W i t h i n L y l e Greek B a s i n 
p r o p e r t h e r e i s no good c a m p - s i t e because s l i d e s r u n f r o m t h e 
e a s t , west and n o r t h and t h e n e a r e s t l o c a t i o n w h i c h i s s a f e 
and s a t i s f a c t o r y i s on L y l e Creek, about 3,000 f e e t below t h e 
s o u t h e r n m a r g i n of t h e b a s i n , c l o s e t o t h e p o i n t where t h e 
Eur e k a Mine r o a d l e a v e s t h e L y l e Creek r o a d . A t t h i s l o c a t i o n 
i t w o u l d be p o s s i b l e t o e s t a b l i s h a camp a t t h e l e v e l o f L y l e 
Creek, s e c u r e f r o m t h e danger o f s l i d e s b y a good s t a n d o f 
t i m b e r and c o m p a r a t i v e l y g e n t l e s l o p e s on t h e h i l l s i d e s above. 

On W h i t e w a t e r Creek i t would be p o s s i b l e t o o b t a i n good 
c a m p - s i t e s between W h i t e w a t e r Mine camp and t h e lower end of 
W h i t e w a t e r B a s i n but t h e r e a r e no s a f e l o c a t i o n s anywhere 
w i t h i n t h e b a s i n p r o p e r . 

G e n e r a l Geology 

The r o c k s of t h e a r e a under c o n s i d e r a t i o n b e l o n g t o t h e 
K a s l o s e r i e s o f T r i a s s i c age. In Memoir 173, G e o l o g i c a l S u r 
vey, Canada, C. E. C a i r n e s d i v i d e s t h i s s e r i e s i n t o v o l c a n i c 
r o c k s , i n t r u s i v e s , s e r p e n t i n e and. s e d i m e n t s , and s u b d i v i d e s 
t h e v o l c a n i c r o c k s i n t o p y r o c l a s t i c s and f l o w s . However, even 
w i t h C a i r n e s ' f i n d i n g s a v a i l a b l e , t h e d i s t i n c t i o n s between 
many o f t h e s e r o c k s a r e so s l i g h t t h a t f o r t h e p r o s p e c t o r or 
f i e l d e n g i n e e r i t i s f r e q u e n t l y e x t r e m e l y d i f f i c u l t t o i d e n t i 
f y i n d i v i d u a l rock-members. I n a p p r e c i a t i o n o f t h i s an e f f o r t 
w i l l be made t o s i m p l i f y t h e d e s c r i p t i o n s and g r o u p i n g s o f t h e 
v a r i o u s members as f a r as p o s s i b l e and t o emphasize o n l y t h e 
p o i n t s o f p r i n c i p a l d i f f e r e n c e . 

The r o c k s o f t h e r e g i o n have been s u b j e c t e d t o dynamic 
and h y d r o - t h e r m a l metamorphism, w h i c h has obscur e d many of 
t h e i r o r i g i n a l c h a r a c t e r i s t i c s and t h e c o n t a c t s between t h e 
i n d i v i d u a l members. A l t h o u g h i t i s not p o s s i b l e t o be c e r t a i n 
i t i s p r o b a b l e t h a t much o f t h e v o l c a n i c m a t e r i a l was o r i g i n 
a l l y a n d e s i t i c i n c o m p o s i t i o n . Because most o f t h e v o l c a n i c 
r o c k s a r e c h l o r i t i z e d i t has been found c o n v e n i e n t t o c l a s s i f y 
t h e p y r o c l a s t i c , f l o w and s e d i m e n t a r y members as g r e e n s t o n e s . 
The s e d i m e n t s s h o u l d , p r o b a b l y , n o t be i n c l u d e d i n t h i s c l a s s 
i f i c a t i o n but i n t h e a r e a t h e y a r e not abundant and s c a r c e l y 
d i s t i n g u i s h a b l e f r o m t h e v o l c a n i o s . The d i o r i t i c i n t r u s i v e s , 
s e r p e n t i n e and f e l d s p a r - p o r p h y r y dykes a r e e a s i l y i d e n t i f i e d 
by t h e c h a r a c t e r i s t i c s g i v e n below. 

G r e e n s t o n e ( i n c l u d e s o r i g i n a l f l o w s , p y r o c l a s t i c s and  
sed i m e n t s ) 

Of t h e t h r e e o r i g i n a l c o n s t i t u e n t members, t h e f l o w s a r e 
t h e o n l y ones w h i c h may be i d e n t i f i e d w i t h any degree o f ease. 
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They a r e t y p i c a l l y p a l e - g r e e n o r l i g h t - g r e e n on t h e w e a t h e r e d 
s u r f a c e , s l i g h t l y d a r k e r - g r e e n o r g r e y when f r e s h l y f r a c t u r e d , 
and f i n e - t o medium-grained i n t e x t u r e . The d i a g n o s t i c f e a t u r e 
i s f l o w - s t r u c t u r e w h i c h i s a p p a r e n t , o c c a s i o n a l l y , on a broad 
s c a l e . T h i s s t r u c t u r e i s v i s i b l e when seen i n p l a c e i n i t s 
e n t i r e t y , but seldom a u t h o r i t a t i v e i n f r a g m e n t a r y hand-samples, 
and i s g e n e r a l l y r e p r e s e n t e d by f i n e l i n e s or e l l i p t i c a l o u t 
l i n e s of c o l o u r e i t h e r l i g h t e r or d a r k e r t h a n t h e r e m a i n d e r 
of t h e r o c k . The l i n e s o c c u r as bands w h i c h a r e g e n e r a l l y 
c o n f i n e d t o a w i d t h o f a few i n c h e s but g r a d u a l d i v e r g e n c e 
between t h e l i n e s may i n c r e a s e t h e w i d t h of t h e band t o 2 or 
3 f e e t . The c o l o u r - v a r i a t i o n i s p r o b a b l y t h e r e s u l t of d i f 
f e r e n t i a l w e a t h e r i n g as t h e r e s u l t o f m i n e r a l o g i c a l d i f f e r e n c e s 
between t h e l i n e s and t h e s u r r o u n d i n g r o c k . The i m p r e s s i o n 
i s g a i n e d t h a t t h e l i n e s were drawn out by movement w h i l e t h e 
r o c k was s t i l l i n a p l a s t i c c o n d i t i o n . O c c a s i o n a l l y , i t i s 
p o s s i b l e t o f i n d f r a g m e n t s e i t h e r a d j a c e n t t o t h e s e bands of 
l i n e s , or w i t h i n them, t h a t show d e f i n i t e e l o n g a t i o n p a r a l l e l 
t o t h e l e n g t h o f t h e bands. Twice e l l i p t i c a l o u t l i n e s were 
o b s e r v e d w h i c h were up t o 3 f e e t i n l e n g t h and up t o a f o o t 
w ide. C r a c k s t r a n s v e r s e t o t h e l e n g t h o f t h e e l l i p s e were as 
much as an i n c h w i d e . These c r a c k s may have been f i l l e d a t 
one t i m e but a l l t h o s e seen were empty. T h i s o c c u r r e n c e sug
g e s t s e l o n g a t i o n when i n a p l a s t i c s t a t e , and, extended t e n 
s i l e s t r e s s p a r a l l e l t o t h e l e n g t h o f t h e o u t l i n e a f t e r f u r 
t h e r c o o l i n g . I t i s p o s s i b l e t h a t t h e s e forms r e p r e s e n t f l a t 
t e n e d p i l l o w - s t r u c t u r e . Such f l o w - s t r u c t u r e i s seen t o t h e 
b e s t advantage on the s o u t h - w e s t e r l y s i d e o f t h e s e r p e n t i n e . 
Where f l o w - s t r u c t u r e i s not a v a i l a b l e as a g u i d e and t h e ground 
mass i s f i n e - g r a i n e d and homogeneous, as i n l a r g e a r e a s on t h e 
n o r t h - e a s t e r l y s i d e o f t h e s e r p e n t i n e , i t i s sometimes p o s s i 
b l e t o d i s t i n g u i s h t h e f l o w s by means o f i s o l a t e d f r a g m e n t s o f 
unabsorbed e a r l i e r c r u s t . However, t h e s e c r i t e r i a a r e u n r e l i 
a b l e because t h e i s o l a t e d f r a g m e n t s may o f t e n be c o a r s e f r a g -
m e n t a l m a t e r i a l i n f i n e l y - d i v i d e d p y r o c l a s t i c s . 

A few examples of t h e p y r o c l a s t i c s were seen, n o t a b l y 
u n derground a t t h e H i g h l a n d S u r p r i s e , where i t was p o s s i b l e t o 
d e f i n e a t l e a s t s m a l l a r e a s w i t h some a s s u r a n c e . Under a 
h a n d - l e n s , or o c c a s i o n a l l y i n t h e hand-specimen, t h e s e r o c k s 
may be seen t o be f r a g m e n t a l i n o r i g i n . 

A p p a r e n t l y sediments a r e r a r e i n t h i s s e c t i o n and none 
were seen w i t h c h a r a c t e r i s t i c s as d e f i n e d by C a i r n e s . T h i s , 
however, i s not s u r p r i s i n g as t h e y a r e pro m i n e n t nowhere i n 
t h e K a s l o s e r i e s . There may be some sediments exposed u n d e r 
ground a t t h e H i g h l a n d S u r p r i s e but t h e w r i t e r saw no r o c k 
t h a t c o u l d be c l a s s i f i e d d e f i n i t e l y a s such, a l t h o u g h t h e r e 
a r e s e v e r a l exposures i n w h i c h b e d d i n g appears o b v i o u s a t 
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f i r s t s i g h t . C l o s e r e x a m i n a t i o n of t h e s e e x p o s u r e s shows, 
however, t h a t t h e i l l u s i o n i s c r e a t e d by a n e a r l y p a r a l l e l 
arrangement o f q u a r t z and a l b i t e s t r i n g e r s t h a t f o l l o w l i n e s 
of s h e a r i n g i n h i g h l y metamorphosed r o c k w h i c h o r i g i n a l l y was 
p r o b a b l y p y r o c l a s t i c . 

S e r p e n t i n e 

W i t h i n t h e map-area t h e s e r p e n t i n e i s t h e most e x t e n s i v e 
and w e l l - d e f i n e d member o f t h e K a s l o s e r i e s . I t t r a v e r s e s t h e 
e n t i r e l e n g t h o f t h e s h e e t , on a n o r t h - w e s t e r l y s t r i k e , s t e e p 
l y d i p s t o t h e south-west and i s exposed i n w i d t h s up t o 2,500 
f e e t . The g e n e r a l i z e d s t a t e m e n t t h a t t h e d i p of t h e s e r p e n t i n e 
i s s t e e p l y t o t h e south-west i s based on t h e v a r i a t i o n i n s u r 
f a c e o u t c r o p s w i t h change i n e l e v a t i o n , over t h e e n t i r e l e n g t h 
of t h e map-area. There a r e o b v i o u s l o c a l v a r i a t i o n s , as a t 
t h e head o f W h i t e w a t e r Creek, where t h e d i p i s 50 degrees s o u t h 
westward, and underground a t t h e H i g h l a n d S u r p r i s e , where i t 
i s s t e e p l y e a s t w a r d . Mapping o f t h i s r o c k i s f a c i l i t a t e d by 
t h e f a c t t h a t , owing t o i t s s o f t n e s s , e r o s i v e a c t i o n has 
formed w e l l - d e f i n e d d e p r e s s i o n s on t h e s u r f a c e above i t . The 
b e s t example of t h i s i s f ound i n t h e W h i t e w a t e r B a s i n , where 
p r a c t i c a l l y t h e w h ole b a s i n i s u n d e r l a i n by s e r p e n t i n e . I n 
some p l a c e s t h e s o u t h - w e s t e r l y m a r g i n o f t h e b a s i n i s sheer 
and a l m o s t v e r t i c a l t o a h e i g h t o f 1,000 f e e t , and c l o s e l y 
d e f i n e s t h e c o n t a c t between t h e s e r p e n t i n e and t h e g r e e n s t o n e 
t o t h e s o u t h - w e s t . Well-marked draws, on b o t h s i d e s o f t h e 
d i v i d e , between W h i t e w a t e r and L y l e Creek B a s i n s a l s o d e f i n e 
t h e s e r p e n t i n e s u r f a c e - o u t l i n e . 

On weathered s u r f a c e s t h e c o l o u r s of t h e s e r p e n t i n e a r e 
t y p i c a l l y b l a c k , or shaded f r o m d u l l t o b r i g h t - g r e e n , p i n k or 
l i g h t - b r o w n ; t h e l a s t two c o l o u r s grade f r e q u e n t l y t o a d u l l -
w h i t e . The extreme s o f t n e s s and d e c i d e d g r e a s i n e s s a r e e a s i l y 
r e c o g n i z a b l e c h a r a c t e r i s t i c s . The g r e a s i n e s s i s due t o t h e 
abundant p r o d u c t i o n o f t a l c as t h e r e s u l t o f a l t e r a t i o n . F i 
brous appearance a l o n g s h e a r - p l a n e s I s due t o t h e p r o d u c t i o n 
o f c h r y s o t i l e ( a s b e s t o s ) . 

As o u t l i n e d by C a i r n e s , t h e member p r o b a b l y r e p r e s e n t s 
an o r i g i n a l u l t r a b a s i o i n j e c t i o n w h i c h has r e a c h e d i t s p r e s 
ent c o m p o s i t i o n by s i m p l e h y d r a t i o n or o t h e r more i n v o l v e d 
metamorphic p r o c e s s e s . That i t was o r i g i n a l l y i n t r u s i v e i s 
emphasized by i n c l u s i o n s o f g r e e n s t o n e and by t h e narrow b u t 
w e l l - d e f i n e d branches w h i c h d i v e r g e f r o m t h e main mass. On 
F i g . 3 s e v e r a l o f t h e s e f i n g e r s a r e i n d i c a t e d t o t h e s o u t h 
west of t h e m ain body. To t h e n o r t h - w e s t i t i s c l a i m e d t h a t 
t h e s e r p e n t i n e may be t r a c e d a l o n g i t s s t r i k e f o r 3 m i l e s be
yond t h e head o f W h i t e w a t e r Creek. A l t h o u g h t h e w r i t e r made 
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Fig. 3. Topography and geology of Lyle Creek - Whitewater 
Creek area. 







s u r f a c e s . The c o m p o s i t i o n i s m a r k e d l y u n i f o r m t h r o u g h o u t t h e 
a r e a . I n a f i n e - g r a i n e d f e l d s p a t h i c ground-mass, p l a g i o c l a s e 
p h e n o c r y s t s a r e abundant, q u a r t z g r a i n s a r e u s u a l l y a b s e n t or 
n e a r l y so, and c a r b o n a t e s a r e f r e e l y d e v e l o p e d . I n a d d i t i o n 
t o t h e p l a g i o c l a s e , w h i c h i s p r i n c i p a l l y a l b i t e - o l i g o c l a s e , 
m i n or, v a r i a b l e amounts o f o r t h o c l a s e a r e p r e s e n t . These f e l d 
s p a r s a r e o r d i n a r i l y somewhat s e r i c i t i z e d . S u b o r d i n a t e m i n e r 
a l s a r e b i o t i t e , a c t i n o l i t e and e p i d o t e . N o t i c e a b l e amounts 
o f p y r i t e and some c h a l c o p y r i t e a r e o f t e n p r e s e n t . 

V e i n s 

Two t y p e s of v e i n - o o c u r r e n c e have been exposed a t t h e H i g h 
l a n d S u r p r i s e . B o t h a r e i n t h e f r a c t u r e s of n o r t h - w e s t e r l y 
s t r i k e i n t h e g r e e n s t o n e m a r g i n a l t o t h e s e r p e n t i n e . F o r p u r 
poses of i d e n t i f i c a t i o n one t y p e w i l l be r e f e r r e d t o as " v e i n , " 
t h e o t h e r as " v e i n - z o n e . " The v e i n s a r e composed o f q u a r t z and 
c a l c i t e gangue w h i c h c o n t a i n s g o l d - b e a r i n g s u l p h i d e s ; p r i n c i 
p a l l y p y r i t e and c h a l c o p y r i t e . No f r e e g o l d was seen i n hand-
specimens but m i c r o s c o p i c e x a m i n a t i o n shows i t t o o c c u r as b l e b s 
i n t h e p y r i t e . Samples f r o m t h e H i g h l a n d S u r p r i s e y i e l d e d a 
c o n s i d e r a b l e amount o f f r e e g o l d on t h e H a u l t a i n Super-Panner. 

The v e i n s on t h e n o r t h - e a s t e r l y m a r g i n o f t h e s e r p e n t i n e 
have p r o v e d , upon development, t o be s u f f i c i e n t l y m i n e r a l i z e d 
w i t h g o l d - b e a r i n g s u l p h i d e s t o w a r r a n t s e r i o u s c o n s i d e r a t i o n . 
Those on t h e s o u t h - w e s t e r l y m a r g i n , by e v i d e n c e o f s u r f a c e ex
p o s u r e s a l o n e , a r e a l m o s t b a r r e n of s u l p h i d e s . Those on t h e 
s o u t h - w e s t e r l y c o n t a c t appear t o have been d e p o s i t e d a t com
p a r a t i v e l y low t e m p e r a t u r e s ; d r u s y s t r u c t u r e i s common, w a l l -
r o c k a l t e r a t i o n i s a lmost absent i n many p l a c e s , and s e v e r a l 
a n g u l a r and u n a f f e c t e d i n c l u s i o n s -of w a l l - r o c k were no t e d w i t h 
i n t h e v e i n - q u a r t z . 

To d a t e , development i n d i c a t e s weakness and i r r e g u l a r i t y 
o f t h e v e i n s b o t h a l o n g t h e s t r i k e and on t h e dip.- The v e i n s 
have n a t u r a l l y assumed t h e h a b i t o f t h e f r a c t u r e s and, l i k e t h e 
f e l d s p a r - p o r p h y r y d y k e s , a r e v a r i a b l e i n w i d t h a l o n g t h e s t r i k e . 
However, t h e v e i n s a r e even more i r r e g u l a r t h a n t h e dykes, p a r 
t i c u l a r l y where t h e w a l l - r o c k i s h i g h l y s h e a r e d , f o r , a l t h o u g h 
t h e g e n e r a l o c c u r r e n c e o f v e i n - q u a r t z may c o n t i n u e on s t r i k e , 
i n d i v i d u a l s t r a n d s a r e o f t e n h i g h l y c o n t o r t e d and i r r e g u l a r i n 
d i p as a r e s u l t o f h a v i n g f o l l o w e d minor l o c a l f o l d s and f r a c 
t u r e s i n t h e g r e e n s t o n e . I n o t h e r p l a c e s t h e w i d t h of v e i n -
q u a r t z may p i n c h a b r u p t l y t o a s i n g l e n a r row s t r i n g e r . V e i n -
w i d t h s v a r y up t o 5 1/2 f e e t of e i t h e r s o l i d q u a r t z or o f s e v 
e r a l s t r a n d s or l e n t i c u l a r bunches o f q u a r t z and i n c l u d e d low-
grade r o c k . Where t h e v e i n and a f e l d s p a r - p o r p h y r y dyke o c c u r 
t o g e t h e r i n t h e same f r a c t u r e t h e v e i n g a i n s s t r e n g t h ' f r o m t h e 
competency o f t h e dyke. 
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The v e i n - z o n e s may be r e p r e s e n t a t i v e of t h e v e i n s a t l o 
c a t i o n s where v e i n - s o l u t i o n s were not abundant and where f r a c 
t u r e s of t h e g r e e n s t o n e were r e p r e s e n t e d by t i g h t s h e a r i n g 
r a t h e r t h a n by w e l l - m a i n t a i n e d o p e n i n g s . I n a t l e a s t one 
c ase t h e r e i s , a p p a r e n t l y , a t r a n s i t i o n a l o n g t h e s t r i k e f r o m 
v e i n - z o n e t o v e i n . The w i d t h o f t h e v e i n - z o n e s i s c o m p r i s e d 
o f -very n a rrow s t r i n g e r s of a l b i t e and q u a r t z w h i c h s t r i k e 
n o r t h - w e s t e r l y . P y r i t e i s d i s s e m i n a t e d s p a r s e l y i n t h e q u a r t z , 
i n t h e a l b i t e , and i n t h e i n c l u d e d and m a r g i n a l g r e e n s t o n e . 
The m a r g i n a l g r e e n s t o n e i s h i g h l y a l t e r e d , and o f t e n d a r k i n 
c o l o u r , homogeneous and compact. To d a t e , t h e g o l d c o n t e n t 
i n t h e v e i n - z o n e s has been found t o be s m a l l but i f t r a n s i 
t i o n f r o m them t o the v e i n s i s p r o v e d , t h e zones may be f o l 
lowed as a g u i d e i n development. 

The v e i n s may prove t o be s i m p l e s h o o t s w i t h i n t h e v e i n -
zones or t h e r e may be c r o s s - f r a c t u r i n g o f t h e v e i n - z o n e s h e a r 
i n g and t h e i n t e r s e c t i o n s o f t h e two s e t s of f r a c t u r e s may 
have p e r m i t t e d c o n c e n t r a t i o n s of m i n e r a l i z a t i o n a l o n g t h e 
c r o s s - f r a c t u r e s . Nowhere was i t p o s s i b l e t o see two f r a c 
t u r e - s y s t e m s w h i c h a c t u a l l y c r o s s e d , but a t two l o c a t i o n s 
v e i n s w h i c h c o n t a i n c ommercial v a l u e s s t r i k e n o r t h t o n o r t h 
e a s t as a g a i n s t t h e g e n e r a l v e i n - z o n e s t r i k e t o t h e n o r t h 
w e s t . I n t h e c o u r s e o f f u r t h e r e x p l o r a t i o n p a r t i c u l a r a t 
t e n t i o n s h o u l d be g i v e n t o t h e p o s s i b i l i t y t h a t t h e r e i s such 
a s e c o n d a r y and l e s s c o n s p i c u o u s f r a c t u r e - s y s t e m . 

R e l a t i v e Ages o f V e i n s and F e l d s p a r - P o r p h y r y Dykes 

The c l o s e a r e a l a s s o c i a t i o n o f v e i n s and dykes s u g g e s t s 
t h a t t h e r e may be some g e n e t i c r e l a t i o n between them. 

At t h e G o l d Q u a r t z t h e r e i s a t l e a s t one good e x p o s u r e 
i n w h i c h q u a r t z s t r i n g e r s b r a n c h f r o m a s t r o n g v e i n and f i l l 
f r a c t u r e s i n a dyke w h i c h forms t h e v e i n - w a l l . Study of t h e s e 
s e c t i o n s show t h a t t h e f e l d s p a r s i n a l l t h e dykes a r e c l o s e l y 
r e l a t e d . There a r e many examples of d e f i n i t e i n c l u s i o n s o f 
a l b i t e w i t h i n t h e v e i n s ; t h i s m i n e r a l i z a t i o n may be a f i n a l 
d i f f e r e n t i a t e o f t h e dyke-magma. 

The w e i g h t o f e v i d e n c e t h u s i n d i c a t e s t h a t t h e i n t r u s i o n 
o f t h e dykes c l o s e l y p r e c e d e d t h e m i n e r a l i z a t i o n of t h e v e i n s . 

R e g a r d l e s s o f t h e o r e t i c a l c o n s i d e r a t i o n s t h e f a c t r e mains 
t h a t t h e c l o s e a s s o c i a t i o n between t h e dykes and v e i n s i s found 
t h r o u g h o u t t h e a r e a and t h u s t h e dykes may be u s e d as a compe
t e n t g u i d e i n t h e c o u r s e of v e i n - d e v e l o p m e n t . 

S t r u c t u r e 

As d e s c r i b e d by C a i r n e s , "the K a s l o r o c k s f o r m an a l m o s t 
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s u r f a c e s . The c o m p o s i t i o n i s m a r k e d l y u n i f o r m t h r o u g h o u t t h e 
a r e a . I n a f i n e - g r a i n e d f e l d s p a t h i c ground-mass, p l a g i o c l a s e 
p h e n o c r y s t s a r e abundant, q u a r t z g r a i n s a r e u s u a l l y a b s e n t or 
n e a r l y so, and c a r b o n a t e s a r e f r e e l y d e v e l o p e d . I n a d d i t i o n 
t o t h e p l a g i o c l a s e , w h i c h i s p r i n c i p a l l y a l b i t e - o l i g o c l a s e , 
m i n or, v a r i a b l e amounts of o r t h o c l a s e a r e p r e s e n t . These f e l d 
s p a r s a r e o r d i n a r i l y somewhat s e r i c i t i z e d . S u b o r d i n a t e m i n e r 
a l s a r e b i o t i t e , a c t i n o l i t e and e p i d o t e . N o t i c e a b l e amounts 
o f p y r i t e and some c h a l c o p y r i t e a r e o f t e n p r e s e n t . 

V e i n s 

Two t y p e s of v e i n - o c c u r r e n c e have been exposed a t t h e H i g h -
l a n d S u r p r i s e . B o t h a r e i n t h e f r a c t u r e s of n o r t h - w e s t e r l y 
s t r i k e i n t h e g r e e n s t o n e m a r g i n a l t o t h e s e r p e n t i n e . F o r p u r 
poses of i d e n t i f i c a t i o n one t y p e w i l l be r e f e r r e d t o as " v e i n , " 
t h e o t h e r as " v e i n - z o n e . " The v e i n s a r e composed o f q u a r t z and 
c a l c i t e gangue w h i c h c o n t a i n s g o l d - b e a r i n g s u l p h i d e s ; p r i n c i 
p a l l y p y r i t e and c h a l c o p y r i t e . No f r e e g o l d was seen i n hand-
specimens but m i c r o s c o p i c e x a m i n a t i o n shows i t t o o c c u r as b l e b s 
i n t h e p y r i t e . Samples f r o m t h e H i g h l a n d S u r p r i s e y i e l d e d a 
c o n s i d e r a b l e amount o f f r e e g o l d on t h e H a u l t a i n Super-Panner. 

The v e i n s on t h e n o r t h - e a s t e r l y m a r g i n o f t h e s e r p e n t i n e 
have p r o v e d , upon development, t o be s u f f i c i e n t l y m i n e r a l i z e d 
w i t h g o l d - b e a r i n g s u l p h i d e s t o w a r r a n t s e r i o u s c o n s i d e r a t i o n . 
Those on t h e s o u t h - w e s t e r l y m a r g i n , by e v i d e n c e o f s u r f a c e ex
p o s u r e s a l o n e , a r e a l m o s t b a r r e n of s u l p h i d e s . Those on t h e 
s o u t h - w e s t e r l y c o n t a c t appear t o have been d e p o s i t e d a t com
p a r a t i v e l y low t e m p e r a t u r e s ; d r u s y s t r u c t u r e i s common, w a l l -
r o c k a l t e r a t i o n i s a lmost a b s e n t i n many p l a c e s , and s e v e r a l 
a n g u l a r and u n a f f e c t e d i n c l u s i o n s 'of w a l l - r o c k were no t e d w i t h 
i n t h e v e i n - q u a r t z . 

To d a t e , development i n d i c a t e s weakness and i r r e g u l a r i t y 
o f t h e v e i n s b o t h a l o n g t h e s t r i k e and on t h e dip.- The v e i n s 
have n a t u r a l l y assumed t h e h a b i t o f t h e f r a c t u r e s and, l i k e t h e 
f e l d s p a r - p o r p h y r y d y k e s , a r e v a r i a b l e i n w i d t h a l o n g t h e s t r i k e . 
However, t h e v e i n s a r e even more i r r e g u l a r t h a n t h e dykes, p a r 
t i c u l a r l y where t h e w a l l - r o c k i s h i g h l y s h e a r e d , f o r , a l t h o u g h 
t h e g e n e r a l o c c u r r e n c e o f v e i n - q u a r t z may c o n t i n u e on s t r i k e , 
i n d i v i d u a l s t r a n d s a r e o f t e n h i g h l y c o n t o r t e d and i r r e g u l a r i n 
d i p as a r e s u l t o f h a v i n g f o l l o w e d minor l o c a l f o l d s and f r a c 
t u r e s i n t h e g r e e n s t o n e . I n o t h e r p l a c e s t h e w i d t h of v e i n -
q u a r t z may p i n c h a b r u p t l y t o a s i n g l e n a r row s t r i n g e r . V e i n -
w i d t h s v a r y up t o 5 l / 2 f e e t of e i t h e r s o l i d q u a r t z or o f sev
e r a l s t r a n d s or l e n t i c u l a r bunches o f q u a r t z and i n c l u d e d low-
g rade r o c k . Where t h e v e i n and a f e l d s p a r - p o r p h y r y dyke o c c u r 
t o g e t h e r i n t h e same f r a c t u r e t h e v e i n g a i n s s t r e n g t h ' f r o m t h e 
competency o f t h e dyke. 
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The v e i n - z o n e s may be r e p r e s e n t a t i v e of t h e v e i n s a t l o 
c a t i o n s where v e i n - s o l u t i o n s were not abundant and where f r a c 
t u r e s o f t h e g r e e n s t o n e were r e p r e s e n t e d by t i g h t s h e a r i n g 
r a t h e r t h a n by w e l l - m a i n t a i n e d o p e n i n g s . I n a t l e a s t one 
c ase t h e r e i s , a p p a r e n t l y , a t r a n s i t i o n a l o n g t h e s t r i k e f r o m 
v e i n - z o n e t o v e i n . The w i d t h of t h e v e i n - z o n e s i s c o m p r i s e d 
o f "very n a rrow s t r i n g e r s of a l b i t e and q u a r t z w h i c h s t r i k e 
n o r t h - w e s t e r l y . P y r i t e i s d i s s e m i n a t e d s p a r s e l y i n t h e q u a r t z , 
i n t h e a l b i t e , and i n t h e i n c l u d e d and m a r g i n a l g r e e n s t o n e . 
The m a r g i n a l g r e e n s t o n e i s h i g h l y a l t e r e d , and o f t e n d a r k i n 
c o l o u r , homogeneous and compact. To d a t e , t h e g o l d c o n t e n t 
i n t h e v e i n - z o n e s has been found t o be s m a l l but i f t r a n s i 
t i o n f r o m them t o the v e i n s i s p r o v e d , t h e zones may be f o l 
lowed as a g u i d e i n development. 

The v e i n s may prove t o be s i m p l e s h o o t s w i t h i n t h e v e i n -
zones or t h e r e may be c r o s s - f r a c t u r i n g o f t h e v e i n - z o n e s h e a r 
i n g and t h e i n t e r s e c t i o n s o f t h e two s e t s of f r a c t u r e s may 
have p e r m i t t e d c o n c e n t r a t i o n s of m i n e r a l i z a t i o n a l o n g t h e 
c r o s s - f r a c t u r e s . Nowhere was i t p o s s i b l e t o see two f r a c 
t u r e - s y s t e m s w h i c h a c t u a l l y c r o s s e d , but a t two l o c a t i o n s 
v e i n s w h i c h c o n t a i n c ommercial v a l u e s s t r i k e n o r t h t o n o r t h 
e a s t as a g a i n s t t h e g e n e r a l v e i n - z o n e s t r i k e t o t h e n o r t h 
w e s t . I n t h e c o u r s e o f f u r t h e r e x p l o r a t i o n p a r t i c u l a r a t 
t e n t i o n s h o u l d be g i v e n t o t h e p o s s i b i l i t y t h a t t h e r e i s such 
a s e c o n d a r y and l e s s c o n s p i c u o u s f r a c t u r e - s y s t e m . 

R e l a t i v e Ages o f V e i n s and F e l d s p a r - P o r p h y r y Dykes 

The c l o s e a r e a l a s s o c i a t i o n o f v e i n s and dykes s u g g e s t s 
t h a t t h e r e may be some g e n e t i c r e l a t i o n between them. 

At t h e G o l d Q u a r t z t h e r e i s a t l e a s t one good e x p o s u r e 
i n w h i c h q u a r t z s t r i n g e r s b r a n c h f r o m a s t r o n g v e i n and f i l l 
f r a c t u r e s i n a dyke w h i c h forms t h e v e i n - w a l l . Study of t h e s e 
s e c t i o n s show t h a t t h e f e l d s p a r s i n a l l t h e dykes a r e c l o s e l y 
r e l a t e d . There a r e many examples of d e f i n i t e i n c l u s i o n s o f 
a l b i t e w i t h i n t h e v e i n s ; t h i s m i n e r a l i z a t i o n may be a f i n a l 
d i f f e r e n t i a t e o f t h e dyke-magma. 

The w e i g h t o f e v i d e n c e t h u s i n d i c a t e s t h a t t h e i n t r u s i o n 
o f t h e dykes c l o s e l y p r e c e d e d t h e m i n e r a l i z a t i o n of t h e v e i n s . 

R e g a r d l e s s o f t h e o r e t i c a l c o n s i d e r a t i o n s t h e f a c t r e mains 
t h a t t h e c l o s e a s s o c i a t i o n between t h e dykes and v e i n s i s found 
t h r o u g h o u t t h e a r e a and t h u s t h e dykes may be u s e d as a compe
t e n t g u i d e i n t h e c o u r s e of v e i n - d e v e l o p m e n t . 

S t r u c t u r e 

As d e s c r i b e d by C a i r n e s , "the K a s l o r o c k s f o r m an a l m o s t 
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s t r u c t u r e l e s s mass." However, i n h i s r e p o r t he g i v e s s u c h d a t a 
as a r e a v a i l a b l e c o n c e r n i n g t h e t h i c k n e s s o f t h e K a s l o s e r i e s 
and t h e n a t u r e o f t h e c o n t a c t s w i t h t h e u n d e r l y i n g M i l f o r d s e r 
i e s and t h e younger S l o c a n s e r i e s . On F i g . 3 t h e " c o n t a c t of 
t h e K a s l o and S l o c a n s e r i e s i s i n d i c a t e d and, as d e s c r i b e d by 
C a i r n e s i n t h e a r e a f a r t h e r s o u t h - e a s t e r l y , t h e r e i s l i t t l e ap
p a r e n t d i s c o r d a n c e between t h e two s e r i e s . The K a s l o - M i l f o r d 
c o n t a c t does not o c c u r i n t h e a r e a under c o n s i d e r a t i o n but i t s 
e x t e n s i o n f r o m t h e l o c a t i o n as mapped on C a i r n e s ' s h e e t i s ex
posed a p p r o x i m a t e l y 1 1/2 m i l e s n o r t h - e a s t e r l y f r o m t h e n o r t h 
w e s t e r l y l i m i t o f t h i s a r e a . A t t h a t p o i n t , t h e c o n t a c t c r o s s e s 
t h e s o u t h f o r k of Cooper Creek where i t s g e n e r a l l i n e may be 
d i s t i n g u i s h e d e a s i l y by t h e marked d i f f e r e n c e i n t h e w e a t h e r i n g 
of t h e two f o r m a t i o n s . The s l a t e , a r g i l l i t e and l i m e s t o n e of 
t h e M i l f o r d Group weather w i t h c h a r a c t e r i s t i c a l l y rounded o u t 
l i n e i n s t r o n g c o n t r a s t t o t h e ruggedness o f t h e K a s l o s e r i e s . 

On t h e b a s i s of C a i r n e s ' a e r e a l work t h e s t r i k e o f t h e 
K a s l o s e r i e s i s t a k e n as n o r t h - w e s t e r l y and t h e d i p s t e e p l y 
south-westward. I n t e n s e s h e a r i n g , c o i n c i d e n t w i t h and subse
quent t o f o l d i n g , has produced marked s c h i s t o s i t y p a r a l l e l t o 
t h e b e d d i n g - p l a n e s . Much o f t h i s s h e a r i n g p r o b a b l y o c c u r r e d 
j u s t p r i o r t o t h e i n t r u s i o n o f t h e N e l s o n b a t h o l i t h . I n un-
s h e a r e d and s l i g h t l y - s h e a r e d g r e e n s t o n e a t l e a s t t h r e e s e t s o f 
j o i n t s have been d e v e l o p e d ; one s e t s t r i k e s n o r t h - w e s t e r l y , 
d i p s s t e e p l y south-westward; t h e second s t r i k e s n o r t h - w e s t e r l y , 
d i p s f l a t l y south-westward, and t h e t h i r d s t r i k e s n o r t h - e a s t 
e r l y , d i p s s t e e p l y s o u t h - e a s t w a r d . 

On the e v i d e n c e a v a i l a b l e , v e i n s and f e l d s p a r - p o r p h y r y 
dykes s t r i k e n o r t h - w e s t e r l y and d i p n o r t h - e a s t w a r d or s o u t h -
westward. One p o s s i b l e e x p l a n a t i o n of t h e o r i g i n of t h e f r a c 
t u r e s i n w h i c h t h e v e i n s and dykes o c c u r i s t h a t t h e f r a c t u r e s 
were formed by t h e i n t r u s i v e a c t i o n of t h e s e r p e n t i n i z e d s i l l . 
I f so, t h e r e may be a s e t o f c o n j u g a t e f r a c t u r e s as s u g g e s t e d 
p r e v i o u s l y i n d i s c u s s i o n of v e i n - s t r u c t u r e . A second p o s s i b l e 
e x p l a n a t i o n o f t h e o r i g i n o f t h e f r a c t u r e s i s t h a t t h e s e r p e n 
t i n e behaved as a s t r u c t u r a l u n i t d u r i n g t h e f o l d i n g of t h e 
o l d e r r o c k s , and produced f r a c t u r e s a g a i n s t and n e a r l y p a r a l l e l 
t o t h e s e r p e n t i n e c o n t a c t . A t h i r d p o s s i b l e e x p l a n a t i o n i s , 
t h a t t h e f r a c t u r e s were c a u s e d by s t r a i n s produced i n t h e mar
g i n a l r o c k s d u r i n g change i n volume w i t h i n t h e s i l l , a t t e n d a n t 
upon change i n c o m p o s i t i o n from t h e o r i g i n a l r o c k t o s e r p e n t i n e . 

I t s h o u l d be u n d e r s t o o d t h a t t h e v e i n s and f e l d s p a r - p o r 
p hyry dykes o n l y p a r a l l e l t h e s e r p e n t i n e c o n t a c t a p p r o x i m a t e l y . 
F i g . 4, o f t h e H i g h l a n d S u r p r i s e underground w o r k i n g s , w h i c h 
accompanies t h i s r e p o r t , shows v a r i a t i o n between t h e s t r i k e 
o f t h e v e i n s and dykes and t h a t of t h e s e r p e n t i n e o f as much 
as 30 d e g r e e s , and a t e n d e n c y f o r t h e v e i n s t o s t r i k e s l i g h t l y 
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f a r t h e r t o t h e w e s t t h a n t h e s e r p e n t i n e c o n t a c t . 

A l t e r a t i o n 

C a i r n e s t r e a t s t h i s q u e s t i o n o f a l t e r a t i o n and c o n s i d e r s 
most o f t h e e f f e c t s t o be caused by h y d r o t h e r m a l a c t i o n . He 
remarks, p a r t i c u l a r l y , on t h e a l t e r a t i o n o f t h e s e r p e n t i n e t o 
t a l c and c a r b o n a t e i n t h e v i c i n i t y of t h e v e i n s on t h e H i g h 
l a n d S u r p r i s e . T h i s e f f e c t i s so f a r advanced t h a t where i n 
t e r s e c t e d by underground w o r k i n g s , t h e w a l l s and backs of t h e 
a d i t s may be s u p p o r t e d o n l y w i t h d i f f i c u l t y . 

W a l l - r o c k a l t e r a t i o n a d j a c e n t t o t h e v e i n s i s g e n e r a l l y 
c o n f i n e d t o w i d t h s w h i c h may be as much as 6 f e e t but w h i c h 
a r e o f t e n c o n s i d e r a b l y l e s s . I n t h e v e i n - z o n e s a l t e r a t i o n has 
t a k e n p l a c e i n t h e g r e e n s t o n e w h i c h remains w i t h i n t h e l i m i t s 
o f t h e zone as w e l l as i n t h e m a r g i n a l r o c k . M i c r o s c o p i c ex
a m i n a t i o n o f t y p i c a l g r e e n s t o n e w a l l - r o o k a d j a c e n t t o a n a r r o w 
v e i n showed abundant p l a g i o c l a s e f e l d s p a r , abundant c a r b o n a t e , 
and c h l o r i t e as t h e o n l y r e m a i n i n g f e r r o - m a g n e s i a n m i n e r a l . 
The r o c k h e r e i s v e i n e d w i t h q u a r t z and a l b i t e . T y p i c a l o f 
t h i s a l t e r a t i o n i s t h e d a r k e n e d c o l o u r of t h e r o c k and t h e 
p r e s e n c e o f s c a t t e r e d p y r i t e . A t t h e H i g h l a n d S u r p r i s e t h i s 
u n s i l i c i f i e d , d a r k - c o l o u r e d , s p a r i n g l y - p y r i t i z e d w a l l - r o c k , 
where m a r g i n a l t o v e i n s , w i l l o f t e n c o n t a i n s u f f i c i e n t v a l u e 
i n g o l d t o be o f m i l l i n g - g r a d e . M a r g i n a l t o t h e low-grade 
v e i n - z o n e s t h i s r o c k i s not found t o be o f v a l u e . 

There has, a p p a r e n t l y , been l i t t l e or no a c t i v e emanation 
from t h e f e l d s p a r - p o r p h y r y d y k e s ; t h e o n l y e f f e c t has been t o 
bake t h e g r e e n s t o n e f o r a v e r y narrow w i d t h a t t h e c o n t a c t . 

T h i s p r o p e r t y was r e p o r t e d upon com-
HIGHLAND SURPRISE. p l e t e l y i n t h e A n n u a l R e p o r t , M i n i s t e r 

o f Mines, 1937, and a l t h o u g h some d a t a 
g i v e n i n t h e f o l l o w i n g may be r e p e t i t i v e t h e y a r e i n c l u d e d 
h e r e f o r c o m p l e t e n e s s . 

The p r i n c i p a l c l a i m s a r e t h e P h o e n i x and F l e t c h e r , b o t h 
Crown-granted and owned by t h e H i g h l a n d S u r p r i s e G o l d Mines, 
L t d . The company a l s o h o l d s seven o t h e r Crown-granted c l a i m s , 
one o t h e r Crown-granted f r a c t i o n and two c l a i m s and one f r a c 
t i o n by r i g h t of l o c a t i o n . However, as s t a t e d i n 1937, p r a c 
t i c a l l y a l l t h e work done has been c o n f i n e d t o t h e P h o e n i x 
and F l e t c h e r c l a i m s . 

The w o r k i n g s a r e l o c a t e d on t h e n o r t h - w e s t e r l y s i d e of 
L y l e Creek B a s i n , as d e t a i l e d i n t h e f o r e g o i n g g e n e r a l d e s c r i p 
t i o n of t h e a r e a . A c c e s s f r o m R e t a l l a c k i s by s l i g h t l y o v e r 3 
m i l e s of f a i r r o a d and by t h r e e - q u a r t e r s o f a m i l e o f t r a i l . 
The upper m i l e o f r o a d c o u l d be m a i n t a i n e d i n t h e w i n t e r o n l y 
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s t r u c t u r e l e s s mass." However, i n h i s r e p o r t he g i v e s s u c h d a t a 
as a r e a v a i l a b l e c o n c e r n i n g t h e t h i c k n e s s o f t h e K a s l o s e r i e s 
and t h e n a t u r e of t h e c o n t a c t s w i t h t h e u n d e r l y i n g M i l f o r d s e r 
i e s and t h e younger S l o c a n s e r i e s . On F i g . 3 t h e " c o n t a c t of 
t h e K a s l o and S l o c a n s e r i e s i s i n d i c a t e d and, as d e s c r i b e d by 
C a i r n e s i n t h e a r e a f a r t h e r s o u t h - e a s t e r l y , t h e r e i s l i t t l e ap
p a r e n t d i s c o r d a n c e between t h e two s e r i e s . The K a s l o - M i l f o r d 
c o n t a c t does not o c c u r i n t h e a r e a under c o n s i d e r a t i o n but i t s 
e x t e n s i o n f r o m t h e l o c a t i o n as mapped on C a i r n e s ' s h e e t i s ex
posed a p p r o x i m a t e l y 1 1/2 m i l e s n o r t h - e a s t e r l y from t h e n o r t h 
w e s t e r l y l i m i t o f t h i s a r e a . A t t h a t p o i n t , t h e c o n t a c t c r o s s e s 
t h e s o u t h f o r k of Cooper Creek where i t s g e n e r a l l i n e may be 
d i s t i n g u i s h e d e a s i l y by t h e marked d i f f e r e n c e i n t h e w e a t h e r i n g 
o f t h e two f o r m a t i o n s . The s l a t e , a r g i l l i t e and l i m e s t o n e of 
t h e M i l f o r d Group weather w i t h c h a r a c t e r i s t i c a l l y rounded o u t 
l i n e i n s t r o n g c o n t r a s t t o t h e ruggedness of t h e K a s l o s e r i e s . 

On t h e b a s i s of C a i r n e s ' a e r e a l work t h e s t r i k e of t h e 
K a s l o s e r i e s i s t a k e n as n o r t h - w e s t e r l y and t h e d i p s t e e p l y 
south-westward. I n t e n s e s h e a r i n g , c o i n c i d e n t w i t h and subse
quent t o f o l d i n g , has produced marked s c h i s t o s i t y p a r a l l e l t o 
t h e b e d d i n g - p l a n e s . Much o f t h i s s h e a r i n g p r o b a b l y o c c u r r e d 
j u s t p r i o r t o t h e i n t r u s i o n o f t h e N e l s o n b a t h o l i t h . I n un-
s h e a r e d and s l i g h t l y - s h e a r e d g r e e n s t o n e a t l e a s t t h r e e s e t s of 
j o i n t s have been d e v e l o p e d ; one s e t s t r i k e s n o r t h - w e s t e r l y , 
d i p s s t e e p l y south-westward; t h e second s t r i k e s n o r t h - w e s t e r l y , 
d i p s f l a t l y s outh-westward, and t h e t h i r d s t r i k e s n o r t h - e a s t 
e r l y , d i p s s t e e p l y s o u t h - e a s t w a r d . 

On t h e e v i d e n c e a v a i l a b l e , v e i n s and f e l d s p a r - p o r p h y r y 
dykes s t r i k e n o r t h - w e s t e r l y and d i p n o r t h - e a s t w a r d o r s o u t h -
westward. One p o s s i b l e e x p l a n a t i o n o f t h e o r i g i n o f t h e f r a c 
t u r e s i n w h i c h t h e v e i n s and dykes o c c u r i s t h a t t h e f r a c t u r e s 
were formed by t h e i n t r u s i v e a c t i o n of t h e s e r p e n t i n i z e d s i l l . 
I f so, t h e r e may be a s e t o f c o n j u g a t e f r a c t u r e s as s u g g e s t e d 
p r e v i o u s l y i n d i s c u s s i o n of v e i n - s t r u c t u r e . A second p o s s i b l e 
e x p l a n a t i o n o f t h e o r i g i n o f t h e f r a c t u r e s i s t h a t t h e s e r p e n 
t i n e behaved as a s t r u c t u r a l u n i t d u r i n g t h e f o l d i n g of t h e 
o l d e r r o c k s , and produced f r a c t u r e s a g a i n s t and n e a r l y p a r a l l e l 
t o the s e r p e n t i n e c o n t a c t . A t h i r d p o s s i b l e e x p l a n a t i o n i s , 
t h a t t h e f r a c t u r e s were c a u s e d by s t r a i n s produced i n t h e mar
g i n a l r o c k s d u r i n g change i n volume w i t h i n t h e s i l l , a t t e n d a n t 
upon change i n c o m p o s i t i o n from t h e o r i g i n a l r o c k t o s e r p e n t i n e . 

I t s h o u l d be u n d e r s t o o d t h a t t h e v e i n s and f e l d s p a r - p o r 
p h y r y dykes o n l y p a r a l l e l t h e s e r p e n t i n e c o n t a c t a p p r o x i m a t e l y . 
F i g . 4, of t h e H i g h l a n d S u r p r i s e underground w o r k i n g s , w h i c h 
accompanies t h i s r e p o r t , shows v a r i a t i o n between t h e s t r i k e 
of t h e v e i n s and dykes and t h a t of t h e s e r p e n t i n e o f as much 
as 30 d e g r e e s , and a t e n d e n c y f o r t h e v e i n s t o s t r i k e s l i g h t l y 
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f a r t h e r t o t h e w e s t t h a n t h e s e r p e n t i n e c o n t a c t . 

A l t e r a t i o n 

C a i r n e s t r e a t s t h i s q u e s t i o n o f a l t e r a t i o n and c o n s i d e r s 
most o f t h e e f f e c t s t o be caused by h y d r o t h e r m a l a c t i o n . He 
remarks, p a r t i c u l a r l y , on t h e a l t e r a t i o n of t h e s e r p e n t i n e t o 
t a l c and c a r b o n a t e i n t h e v i c i n i t y of t h e v e i n s on t h e H i g h 
l a n d S u r p r i s e . T h i s e f f e c t i s so f a r advanced t h a t where i n 
t e r s e c t e d by underground w o r k i n g s , t h e w a l l s and backs of t h e 
a d i t s may be s u p p o r t e d o n l y w i t h d i f f i c u l t y . 

W a l l - r o c k a l t e r a t i o n a d j a c e n t t o t h e v e i n s i s g e n e r a l l y 
c o n f i n e d t o w i d t h s w h i c h may be as much as 6 f e e t but w h i c h 
a r e o f t e n c o n s i d e r a b l y l e s s . I n t h e v e i n - z o n e s a l t e r a t i o n has 
t a k e n p l a c e i n t h e g r e e n s t o n e w h i c h remains w i t h i n t h e l i m i t s 
of t h e zone as w e l l as i n t h e m a r g i n a l r o c k . M i c r o s c o p i c ex
a m i n a t i o n o f t y p i c a l g r e e n s t o n e w a l l - r o c k a d j a c e n t t o a narrow 
v e i n showed abundant p l a g i o c l a s e f e l d s p a r , abundant c a r b o n a t e , 
and c h l o r i t e as t h e o n l y r e m a i n i n g f e r r o - m a g n e s i a n m i n e r a l . 
The r o c k h e r e i s v e i n e d w i t h q u a r t z and a l b i t e . T y p i c a l o f 
t h i s a l t e r a t i o n i s t h e d a r k e n e d c o l o u r of t h e r o c k and t h e 
p r e s e n c e o f s c a t t e r e d p y r i t e . A t t h e H i g h l a n d S u r p r i s e t h i s 
u n s i l i c i f i e d , d a r k - c o l o u r e d , s p a r i n g l y - p y r i t i z e d w a l l - r o c k , 
where m a r g i n a l t o v e i n s , w i l l o f t e n c o n t a i n s u f f i c i e n t v a l u e 
i n g o l d t o be of m i l l i n g - g r a d e . M a r g i n a l t o t h e l o w-grade 
v e i n - z o n e s t h i s r o c k i s not found t o be o f v a l u e . 

There has, a p p a r e n t l y , been l i t t l e or no a c t i v e emanation 
from t h e f e l d s p a r - p o r p h y r y d y k e s ; t h e o n l y e f f e c t has been t o 
bake t h e g r e e n s t o n e f o r a v e r y narrow w i d t h a t t h e c o n t a c t . 

T h i s p r o p e r t y was r e p o r t e d upon com-
HIGHLAND SURPRISE. p l e t e l y i n t h e A n n u a l R e p o r t , M i n i s t e r 

o f Mines, 1937, and a l t h o u g h some d a t a 
g i v e n i n t h e f o l l o w i n g may be r e p e t i t i v e t h e y a r e i n c l u d e d 
h e r e f o r c o m p l e t e n e s s . 

The p r i n c i p a l c l a i m s a r e t h e P h o e n i x and F l e t c h e r , b o t h 
Crown-granted and owned by t h e H i g h l a n d S u r p r i s e G o l d Mines, 
L t d . The company a l s o h o l d s seven o t h e r Crown-granted c l a i m s , 
one o t h e r Crown-granted f r a c t i o n and two c l a i m s and one f r a c 
t i o n by r i g h t o f l o c a t i o n . However, as s t a t e d i n 1937, p r a c 
t i c a l l y a l l t h e work done has been c o n f i n e d t o t h e P h o e n i x  
a n c * -Fle t c h e r c l a i m s . 

The w o r k i n g s a r e l o c a t e d on t h e n o r t h - w e s t e r l y s i d e of 
L y l e Creek B a s i n , as d e t a i l e d i n t h e f o r e g o i n g g e n e r a l d e s c r i p 
t i o n of t h e a r e a . A c c e s s f r o m R e t a l l a c k i s by s l i g h t l y o v e r 3 
m i l e s of f a i r r o a d and by t h r e e - q u a r t e r s o f a m i l e o f t r a i l . 
The upper m i l e o f r o a d c o u l d be m a i n t a i n e d i n t h e w i n t e r o n l y 
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w i t h c o n s i d e r a b l e d i f f i c u l t y owing t o t h e f r e q u e n c y o f snow-
s l i d e s . The p r e s e n t c a m p - s i t e i s some 700 f e e t i n e l e v a t i o n 
above t h e end o f t h e r o a d , and i s p o o r l y s i t u a t e d and i n a d e 
q u a t e l y p r o t e c t e d f r o m s n o w - s l i d e s . On b o t h s i d e s o f t h e 
b u i l d i n g s , s l i d e s r u n b a d l y i n t h e s p r i n g and r o c k - e x c a v a t i o n 
and c r i b s have been r e q u i r e d i n t h e c o n s t r u c t i o n of bunk-
house, cook-house and a dry-room adequate f o r t w e l v e men. I t 
w o u l d be u n wise t o c o n s i d e r c o n s t r u c t i o n of a permanent camp 
a t t h i s l o c a t i o n . F u r t h e r , t h e r e i s no s a f e c a m p - s i t e w i t h i n 
t h e l i m i t s o f L y l e Creek B a s i n . The n e a r e s t s a t i s f a c t o r y s i t e 
i s some 3,000 f e e t s o u t h - e a s t e r l y f r o m t h e p o i n t a t w h i c h t h e 
r o a d e n t e r s t h e b a s i n , b e s i d e and a t t h e l e v e l of L y l e Creek. 
A t t h e p r e s e n t camp, power i s p r o v i d e d by a s m a l l d i e s e l -
p l a n t . Domestic w a t e r i s t a k e n f r o m a s p r i n g e n c o u n t e r e d I n 
t h e underground w o r k i n g s . Timber i s s c a r c e a t e l e v a t i o n s 
above t h e f l o o r of L y l e Creek B a s i n but may be o b t a i n e d l o 
c a l l y w i t h i n a r a d i u s o f 2 m i l e s . Water-power a v a i l a b l e i s 
d e t a i l e d i n t h e f o r e g o i n g g e n e r a l s t a t e m e n t . 

Topography 

On i t s n o r t h - e a s t e r l y and e a s t e r l y s i d e s , L y l e Creek 
B a s i n i s rimmed by peaks w h i c h r i s e t o e l e v a t i o n s of between 
5,000 and 9,000 f e e t . U s u a l l y b a r r e n of t i m b e r and marked by 
t h e c o u r s e s of heavy s n o w - s l i d e s , t h e s e w a l l s o f f e r but s l i g h t 
p r o t e c t i o n f r o m t h e downward movement of snow d u r i n g t h e w i n t e r 
and s p r i n g months. Twenty f e e t o f snow on t h e f l o o r o f t h e ba
s i n i s not u n u s u a l i n F e b r u a r y and March. L y l e Creek e n t e r s 
t h e b a s i n o v e r a l i p of t h e n o r t h - e a s t e r l y r i m . From t h e l a k e , 
i n d i c a t e d on F i g . 3, t h e c r e e k f a l l s 1,300 f e e t i n a h o r i z o n 
t a l d i s t a n c e o f 2,500' f e e t . The l a k e i s m a i n t a i n e d by g l a 
c i e r s above, and c o u l d be dammed t o p r o v i d e w a t e r - s t o r a g e . 

G-eneral Geology 

C o n s i d e r a b l e d e t a i l a p p l i c a b l e t o t h i s p a r t i c u l a r p r o 
p e r t y has been g i v e n a l r e a d y i n t h e g e n e r a l s t a t e m e n t . The 
r o c k s exposed underground a r e g r e e n s t o n e s , as d e f i n e d p r e v i o u s 
l y , of t h e K a s l o s e r i e s , i n t r u d e d by i r r e g u l a r masses of d i o -
r i t e and by f e l d s p a r - p o r p h y r y dykes. The underground w o r k i n g s 
f o l l o w t h e m a r g i n o f t h e b a s i c i n t r u s i v e , now c o n v e r t e d t o s e r 
p e n t i n e , and t h e v e i n s and t h e dykes bo t h p a r a l l e l a p p r o x i m a t e 
l y t h e c o n t a c t between t h e s e r p e n t i n e and t h e g r e e n s t o n e . The 
g r e e n s t o n e i s s c h i s t o s e and l a r g e l y c h l o r i t i z e d ; i n p r o x i m i t y 
t o t h e v e i n s i t i s commonly darkened by h y d r o t h e r m a l a l t e r a t i o n 

As d e t a i l e d i n t h e g e n e r a l s t a t e m e n t , d i s t i n c t i o n i s made 
between two t y p e s of v e i n - s t r u c t u r e w h i c h a r e d e s i g n a t e d as 
" v e i n " and " v e i n - z o n e s " r e s p e c t i v e l y . F u r t h e r development i s 
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Fig. 4. Plan of underground workings Highland Surprise 
based on company plan. 



r e q u i r e d t o show whether the v e i n s a r e m e r e l y s h o o t s w i t h i n t h e 
v e i n - z o n e s or whether t h e v e i n s a r e c o n c e n t r a t i o n s a t t h e i n 
t e r s e c t i o n s o f c r o s s - f r a c t u r e s w i t h t h e f r a c t u r e s o f t h e v e i n -
zones. The v e i n - z o n e s s t r i k e n o r t h - w e s t e r l y and d i p n o r t h e a s t 
ward or south-westward; i n d i c a t i o n s a r e t h a t any c r o s s - f r a c t u r e s 
s t r i k e n o r t h e r l y or n o r t h - e a s t e r l y . S u l p h i d e m i n e r a l i z a t i o n 
w i t h i n t h e v e i n s c o n s i s t s of p y r i t e , c h a l c o p y r i t e , and s m a l l 
amounts of g a l e n a and s p h a l e r i t e . P y r i t e i s u s u a l l y t h e o n l y 
s u l p h i d e p r e s e n t i n t h e v e i n - z o n e s and i n t h e w a l l - r o c k . 

I t i s n e c e s s a r y t o emphasize t h e extreme i r r e g u l a r i t y o f 
t h e s t r u c t u r e o f t h e v e i n s . Cwing t o t h e incompetency o f t h e 
w a l l - r o c k , w i d t h s w i l l p i n c h from m i n e a b l e w i d t h s t o a s t r i n g e r 
w i t h i n a few f e e t , and t h e d i p w i l l change as much as 90 de
g r e e s . A t t h e same t i m e , however, t h e o c c u r r e n c e of q u a r t z 
w i l l be m a i n t a i n e d on t h e same g e n e r a l l i n e o f s t r i k e . 

G e o l o g i c d e t a i l i s g i v e n on F i g . 4. The s m a l l amount o f 
i n f o r m a t i o n a v a i l a b l e makes c o r r e l a t i o n between ex p o s u r e s of 
rock-members or of v e i n - s t r u c t u r e dangerous. 

Development 

Development c o n s i s t s of t h r e e a d i t s a t e l e v a t i o n s o f 
5,472, 5,500 and 5,456 f e e t . These a r e known as t h e "100," 
"110," and "120" l e v e l s r e s p e c t i v e l y . The "110" l e v e l was 
d r i v e n by t h e C o n s o l i d a t e d M i n i n g and S m e l t i n g Co. o f Canada 
L t d . i n 1928 and 1929. The work o f t h e O l d Colony T r a d i n g 
Co. was c e n t e r e d on t h e "120" l e v e l . The "100" l e v e l was 
d r i v e n by t h e H i g h l a n d S u r p r i s e Company i n 1938. 

The o r i g i n a l s u r f a c e e x p o s u r e c o n s i s t e d o f q u a r t z up t o 
2 f e e t w i d e i n sheared g r e e n s t o n e , c l o s e t o t h e n o r t h - e a s t e r l y 
c o n t a c t o f t h e s e r p e n t i n e a t a l o c a t i o n w h i c h i s now between 
t h e p o r t a l s o f t h e "100" and "110" l e v e l s . T h i s v e i n s t r i k e s 
n o r t h 25 degrees w e s t , d i p s v e r t i c a l l y and i s m i n e r a l i z e d 
s p a r s e l y w i t h p y r i t e and c h a l c o p y r i t e . The s t r i k e o f t h e 
v e i n and d i r e c t i o n o f i t s o u t c r o p a r e s l i g h t l y f a r t h e r west 
t h a n t h a t o f t h e s e r p e n t i n e and g r e e n s t o n e c o n t a c t . B o t h 
w a l l s c o n t a i n q u a r t z and a l b i t e s t r i n g e r s and bunches f o r 
w i d t h s v a r y i n g between 3 and 10 f e e t . The e f f e c t of t h e a l -
b i t i z a t i o n i s t o g i v e t h e r o c k a l i g h t - b r o w n c o l o u r . Im
m e d i a t e l y t o t h e n o r t h - e a s t of t h e v e i n a f e l d s p a r - p o r p h y r y 
dyke, about 3 f e e t w i d e , n e a r l y p a r a l l e l s i t . From t h e l o w e r , 
s o u t h - e a s t e r l y end o f t h e v e i n - e x p o s u r e t h e o u t c r o p i s t r a c e 
a b l e f o r 150 f e e t t o t h e n o r t h - w e s t . I n t h i s l e n g t h , t h e v e i n 
i s sometimes r e p r e s e n t e d by o n l y a d i s s e m i n a t i o n of q u a r t z 
s t r i n g e r s m a r g i n a l t o w h i c h t h e a l b i t i z a t i o n u s u a l l y p e r s i s t s ; 
a t some l o c a t i o n s v e i n - s t r u c t u r e or s t r i n g e r s a r e , a p p a r e n t l y , 
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r e q u i r e d t o show whether t h e v e i n s a r e m e r e l y s h o o t s w i t h i n t h e 
v e i n - z o n e s or whether t h e v e i n s a r e c o n c e n t r a t i o n s a t t h e i n 
t e r s e c t i o n s o f c r o s s - f r a c t u r e s w i t h t h e f r a c t u r e s o f t h e v e i n -
zones. The v e i n - z o n e s s t r i k e n o r t h - w e s t e r l y and d i p n o r t h e a s t 
ward or south-westward; i n d i c a t i o n s a r e t h a t any c r o s s - f r a c t u r e s 
s t r i k e n o r t h e r l y or n o r t h - e a s t e r l y . S u l p h i d e m i n e r a l i z a t i o n 
w i t h i n t h e v e i n s c o n s i s t s of p y r i t e , c h a l c o p y r i t e , and s m a l l 
amounts o f g a l e n a and s p h a l e r i t e . P y r i t e i s u s u a l l y t h e o n l y 
s u l p h i d e p r e s e n t i n t h e v e i n - z o n e s and i n t h e w a l l - r o c k . 

I t i s n e c e s s a r y t o emphasize t h e extreme i r r e g u l a r i t y o f 
t h e s t r u c t u r e o f t h e v e i n s . Owing t o t h e inco m p e t e n c y o f t h e 
w a l l - r o c k , w i d t h s w i l l p i n c h f r o m m i n e a b l e w i d t h s t o a s t r i n g e r 
w i t h i n a few f e e t , and t h e d i p w i l l change as much as 90 de
g r e e s . A t t h e same t i m e , however, t h e o c c u r r e n c e o f q u a r t z 
w i l l be m a i n t a i n e d on t h e same g e n e r a l l i n e o f s t r i k e . 

G e o l o g i c d e t a i l i s g i v e n on F i g . 4. The s m a l l amount o f 
i n f o r m a t i o n a v a i l a b l e makes c o r r e l a t i o n between exposures of 
rock-members or o f v e i n - s t r u c t u r e dangerous. 

Development 

Development c o n s i s t s of t h r e e a d i t s a t e l e v a t i o n s of 
5,472, 5,600 and 5,456 f e e t . These a r e known as t h e "100," 
"110," and "120" l e v e l s r e s p e c t i v e l y . The "110" l e v e l was 
d r i v e n by t h e C o n s o l i d a t e d M i n i n g and S m e l t i n g Co. o f Canada 
L t d . i n 1928 and 1929. The work o f t h e O l d Co l o n y T r a d i n g 
Co. was c e n t e r e d on t h e "120" l e v e l . The "100" l e v e l was 
d r i v e n by t h e H i g h l a n d S u r p r i s e Company i n 1938. 

The o r i g i n a l s u r f a c e exposure c o n s i s t e d o f q u a r t z up t o 
2 f e e t w i d e i n sheared g r e e n s t o n e , c l o s e t o t h e n o r t h - e a s t e r l y 
c o n t a c t o f t h e s e r p e n t i n e a t a l o c a t i o n w h i c h i s now between 
t h e p o r t a l s o f t h e "100" and "110" l e v e l s . T h i s v e i n s t r i k e s 
n o r t h 25 d e g r e e s w e s t , d i p s v e r t i c a l l y and i s m i n e r a l i z e d 
s p a r s e l y w i t h p y r i t e and c h a l c o p y r i t e . The s t r i k e of t h e 
v e i n and d i r e c t i o n of i t s o u t c r o p a r e s l i g h t l y f a r t h e r west 
t h a n t h a t o f t h e s e r p e n t i n e and g r e e n s t o n e c o n t a c t . B o t h 
w a l l s c o n t a i n q u a r t z and a l b i t e s t r i n g e r s and bunches f o r 
w i d t h s v a r y i n g between 3 and 10 f e e t . The e f f e c t o f t h e a l -
b i t i z a t i o n i s t o g i v e t h e r o c k a l i g h t - b r o w n c o l o u r . Im
m e d i a t e l y t o t h e n o r t h - e a s t of t h e v e i n a f e l d s p a r - p o r p h y r y 
dyke, about 3 f e e t w i d e , n e a r l y p a r a l l e l s i t . From t h e l o w e r , 
s o u t h - e a s t e r l y end o f t h e v e i n - e x p o s u r e t h e o u t c r o p i s t r a c e 
a b l e f o r 150 f e e t t o t h e n o r t h - w e s t . I n t h i s l e n g t h , t h e v e i n 
i s sometimes r e p r e s e n t e d by o n l y a d i s s e m i n a t i o n of q u a r t z 
s t r i n g e r s m a r g i n a l t o w h i c h t h e a l b i t i z a t i o n u s u a l l y p e r s i s t s ; 
a t some l o c a t i o n s v e i n - s t r u c t u r e or s t r i n g e r s a r e , a p p a r e n t l y , 
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e n t i r e l y absent but, on s t r i k e , reappear beyond such barren
ness. At the south-easterly end of t h i s surface exposure the 
"1020" stope breaks through. The vein changes s t r i k e abruptly 
to south 30 degrees west and t h i s v a r i a t i o n i s one of the two 
occurrences on the property which suggests that there may be a 
north-easterly fracture-system although even at t h i s point 
there i s l i t t l e or no d i r e c t evidence of the i n t e r s e c t i o n of 
two f r a c t u r e s . At the north-westerly end of the surface ex
posure the "100" l e v e l has been driven on the vein. Beyond 
the p o r t a l of t h i s l e v e l , to the north-west, outcrops of vein-
quartz are present approximately on s t r i k e f o r a horizontal 
distance of 2,500 f e e t ; the f a r t h e s t north-westerly of these 
i s well down the north-easterly wall of Whitewater Basin. 
This s t r i k e p a r a l l e l s the serpentine-greenstone contact. The 
outcrops are narrow, ir r e g u l a r , discontinuous and usually bar
ren of sulphide m i n e r a l i z a t i o n or nearly so. It i s not to be 
expected that development wouI'd prove maintained vein-struc
ture over th i s e n t i r e length or even over any considerable 
part of i t . However, as there i s a recurrence of s i m i l a r con
ditions to those just south-easterly from the "100" l e v e l , 
namely a l b i t i z a t i o n , the presence of feldspar-porphyry dykes, 
approximate p a r a l l e l i s m and nearness to the serpentine-green
stone contact, i t appears reasonable to assume that, i n t h i s 
length, there may also be recurrence of commercial concentra
tions of gold-bearing sulphides i n the quartz. Although i t 
i s probable that such concentrations are present i n t h i s length, 
present development underground on the property provides the 
only information as to whether they would be s u f f i c i e n t l y f r e 
quent to permit any large-scale plan of underground develop
ment. Preliminary surface development might indicate i s o l a t e d 
concentrations which could be mined as i n d i v i d u a l units. 

From the portal of the "120" l e v e l , 1,200 f e e t south
easterly at an elevation of j u s t under 5,000 feet, simi l a r 
conditions of a l b i t i z a t i o n i n proximity to feldspar-porphyry 
dykes have been exposed by surface-cuts i n greenstone close 
to the north-easterly contact of the serpentine. At the time 
of examination no vein-structure had been discovered although 
there was s i l i c i f i c a t i o n and some p y r i t i z a t i o n of the green
stone near the a l b i t e s t r i n g e r s . 

The "100" l e v e l d r i f t was 69 feet long at the time of ex
amination and provided a good exposure of vein-structure which 
stri k e s north 10 degrees west, and dips 65 degrees westward. 
The greenstone vein-walls, although probably not over 30 feet 
north-easterly from the serpentine contact, are strong and 
well maintained. On the walls of the vein and often frozen 
to them i s a narrow band of a l b i t e ; beyond t h i s the greenstone 
walls have been highly a l t e r e d f o r several feet, and are f r e -
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quently well-mineralized with disseminated p y r i t e . The vein-
quartz i s compact and s o l i d i n the c e n t r a l width of 2 to 3 
feet but i s i n c l i n e d to follow stringers into the w a l l s . The 
best well-defined quartz-width i s on the west wall of the 
d r i f t : i n places i t i s w i t h i n the wall and i s exposed by small 
side-swipes. Near the face an added width of poorly-mineral
ized quartz makes on the e a s t e r l y side of the v e i n and at 69 
feet from the p o r t a l , at the face, a sample was taken across 
54 inches of vein-quartz. To the east of t h i s sample there 
i s an a d d i t i o n a l 2 feet of a l b i t i z a t i o n and quartz s t r i n g e r s . 
P y r i t e and chalcopyrite occur together i n the vein but beyond 
i t s l i m i t s only p y r i t e i s present. 

From t h i s l e v e l 103.93 tons of ore has been shipped which 
contained 94.10 oz. of gold and 71.74 oz. of s i l v e r , accord
ing to company's f i g u r e s . 

The "110" l e v e l was driven f i r s t as a crosscut for 80 
feet s l i g h t l y north of west, presumably to i n t e r s e c t the south
easterly extension of the surface outcrop. At 63 f e e t from 
the p o r t a l very narrow quartz stringers were exposed. These 
s t r i k e north 30 degrees west and were followed f o r 70 feet i n 
that d i r e c t i o n u n t i l they pinched and disappeared on the north
easterly w a l l . These are too narrow to be shown on F i g . 4.^ At 
45 feet from the crosscut these stringers were w e l l mineralized 
with p y r i t e and chalcopyrite and subsequent stoping and l a t e r 
a l development i n "1020" stope and "1060" d r i f t proved that 
the p r i n c i p a l m i n e r a l i z a t i o n i s i n a quartz v e i n which str i k e s 
east, then north-east and f i n a l l y north-westerly, and dips 
i r r e g u l a r l y . 

Figures supplied by the operators show that 121.41 tons 
of ore which contained 131.22 oz. of gold and 87.2 oz. of s i l 
ver was mined from "1020" stope and from the surface close to 
the "break-through" from that stope. 

Development i n greenstone north-westerly from "1020" 
stope c l o s e l y follows the contact of the serpentine. Cross
cuts "1030" and "1040" expose what i s probably the extension 
of the v e i n i n "1060" d r i f t . In these crosscuts, however, 
the vein consists of considerable widths of low-grade, s l i g h t l y 
p y r i t i z e d , h i g h l y - a l b i t i z e d quartz only. Beyond "1040" cross
cut the extension of the v e i n was intersected and d r i f t e d upon 
for 62 f e e t . In t h i s length i t should properly be termed a 
vein-zone as i t i s e s s e n t i a l l y a concentration of quartz and 
a l b i t e stringers only. P y r i t e is present i n only small amounts 
hydrothermal a l t e r a t i o n of included and adjacent wall-rock i s 
marked. No further attempt was made to follow the zone when 
the serpentine was exposed on the westerly w a l l of the d r i f t . 
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e n t i r e l y absent but, on s t r i k e , reappear beyond such barren
ness. At the south-easterly end of t h i s surface exposure the 
"1020" stope breaks through. The vein changes s t r i k e abruptly 
to south 30 degrees west and t h i s v a r i a t i o n i s one of the two 
occurrences on the property which suggests that there may be a 
north-easterly fracture-system although even at t h i s point 
there i s l i t t l e or no d i r e c t evidence of the i n t e r s e c t i o n of 
two f r a c t u r e s . At the north-westerly end of the surface ex
posure the "100" l e v e l has been driven on the vein. Beyond 
the p o r t a l of t h i s l e v e l , to the north-west, outcrops of v e i n -
quartz are present approximately on s t r i k e f o r a horizontal 
distance of 2,500 f e e t ; the f a r t h e s t north-westerly of these 
i s w e ll down the north-easterly wall of Whitewater Basin. 
This s t r i k e p a r a l l e l s the serpentine-greenstone contact. The 
outcrops are narrow, i r r e g u l a r , discontinuous and u s u a l l y bar
ren of sulphide mineralization or nearly so. I t i s not to be 
expected that development would prove maintained vein-struc
ture over th i s e n t i r e length or even over any considerable 
part of i t . However, as there i s a recurrence of s i m i l a r con
di t i o n s t o those j u s t south-easterly from the "100" l e v e l , 
namely a l b i t i z a t i o n , the presence of feldspar-porphyry dykes, 
approximate p a r a l l e l i s m and nearness to the serpentine-green
stone contact, i t appears reasonable to assume that, i n t h i s 
length, there may also be recurrence of commercial concentra
tions of gold-bearing sulphides i n the quartz. Although i t 
is probable that such concentrations are present i n t h i s length, 
present development underground on the property provides the 
only information as to whether they would be s u f f i c i e n t l y f r e 
quent to permit any large-scale plan of underground develop
ment. Preliminary surface development might ind i c a t e i s o l a t e d 
concentrations which could be mined as i n d i v i d u a l units. 

From the p o r t a l of the "120" l e v e l , 1,200 feet south
easterly at an elevation of j u s t under 5,000 feet, s i m i l a r 
conditions of a l b i t i z a t i o n i n proximity to feldspar-porphyry 
dykes have been exposed by surface-cuts i n greenstone close 
to the north-easterly contact of the serpentine. At the time 
of examination no vein-structure had been discovered although 
there was s i l i c i f i c a t i o n and some p y r i t i z a t i o n of the green
stone near the a l b i t e s t r i n g e r s . 

The "100" l e v e l d r i f t was 69 feet long at the time of ex
amination and provided a good exposure of vein-structure which 
stri k e s north 10 degrees west, and dips 65 degrees westward. 
The greenstone vein-walls, although probably not over 30 feet 
north-easterly from the serpentine contact, are strong and 
well maintained. On the walls of the vein and often frozen 
to them i s a narrow band of a l b i t e ; beyond t h i s the greenstone 
walls have been highly a l t e r e d f o r several feet, and are f r e -
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quently well-mineralized with disseminated p y r i t e . The vein-
quartz i s compact and s o l i d i n the c e n t r a l width of 2 to 3 
feet but i s i n c l i n e d to follow stringers into the w a l l s . The 
best well-defined quartz-width i s on the west wall of the 
d r i f t : i n places i t i s w i t h i n the wall and i s exposed by small 
side-swipes. Near the face an added width of poorly-mineral
ized quartz makes on the easterly side of the v e i n and at 69 
feet from the p o r t a l , at the face, a sample was taken across 
54 inches of vein-quartz. To the east of t h i s sample there 
i s an a d d i t i o n a l 2 feet of a l b i t i z a t i o n and quartz s t r i n g e r s . 
P y r i t e and chalcopyrite occur together i n the vein but beyond 
i t s l i m i t s only p y r i t e i s present. 

From t h i s l e v e l 103.93 tons of ore has been shipped which 
contained 94.10 oz. of gold and 71.74 oz. of s i l v e r , accord
ing to company's fi g u r e s . 

The "110" l e v e l was driven f i r s t as a crosscut for 80 
f e e t s l i g h t l y north of west, presumably to i n t e r s e c t the south
easterly extension of the surface outcrop. At 63 f e e t from 
the portal very narrow quartz stringers were exposed. These 
s t r i k e north 30 degrees west and were followed f o r 70 feet i n 
that d i r e c t i o n u n t i l they pinched and disappeared on the north
easterly w a l l . These are too narrow to be-shown on F i g . 4. At 
45 feet from the crosscut these s t r i n g e r s were well mineralized 
with p y r i t e and chalcopyrite and subsequent stoping and l a t e r 
a l development i n "1020" stope and "1060" d r i f t proved that 
the p r i n c i p a l m i n e r a l i z a t i o n i s i n a quartz v e i n which s t r i k e s 
east, then north-east and f i n a l l y north-westerly, and dips 
i r r e g u l a r l y . 

Figures supplied by the operators show that 121.41 tons 
of ore which contained 131.22 oz. of gold and 87.2 oz. of s i l 
ver was mined from "1020" stope and from the surface close to 
the "break-through" from that stope. 

Development i n greenstone north-westerly from "1020 
stope c l o s e l y follows the contact of the serpentine. Cross
cuts "1030" and "1040" expose what i s probably the extension 
of the v e i n i n "1060" d r i f t . In these crosscuts, however, 
the v e i n consists of considerable widths of low-grade, s l i g h t l y 
p y r i t i z e d , h i g h l y - a l b i t i z e d quartz only. Beyond "1040" cross
cut the extension of the v e i n was intersected and d r i f t e d upon 
for 62 feet. In t h i s length i t should properly be termed a 
vein-zone as i t i s e s s e n t i a l l y a concentration of quartz and 
a l b i t e stringers only. P y r i t e i s present i n only small amounts 
hydrothermal a l t e r a t i o n of included and adjacent wall-rock i s 
marked. No further attempt was made to follow the zone when 
the serpentine was exposed on the westerly wall of the d r i f t . 
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Crosscut "1050" was driven to i n t e r s e c t the projected upward 
extension of the zone exposed i n "1170" d r i f t on "120" level 
hut, at the time of examination, the face was apparently s t i l l 
short of t h i s objective. For p r a c t i c a l l y i t s e n t i r e length 
th i s crosscut i s i n fine-grained, homogeneous d i o r i t e . 

D e tails of development and geology on the "120" l e v e l 
are complete on F i g . 4 and need l i t t l e explanation. The adit 
was driven f i r s t as a crosscut and was carried into the ser
pentine f o r a distance reported to be 80 feet. This work i n 
the serpentine i s now inaccessible. Encouraged by narrow and 
e r r a t i c quartz stringers close and p a r a l l e l to the serpentine 
contact the adit was extended to the north-west. Irregular 
vein-quartz which contained considerable p y r i t e and chalcopy
r i t e was exposed at 155 feet from the crosscut. Later t h i s 
vein was stoped upward f o r 25 feet. This i s "1130" stope. 
At 25 feet above the l e v e l the vein i s cut o f f at the junction 
of the serpentine and the feldspar-porphyry dyke intersected 
m crosscut "1140". This crosscut was driven to develop any 
extension of the vein on the easterly side of the dyke. Vein-
structure was found as indicated on Fig. 4. The v e i n contains 
good concentrations of p y r i t e and chalcopyrite over short 
lengths j u s t to the north from the crosscut, but, development 
to the south from the crosscut showed the vein-quartz to be 
i r r e g u l a r and sulphide mineralization sparse. This d r i f t , 
"1150", i t i s stated, has been c a r r i e d southerly s l i g h t l y 
farther than shown on F i g . 4, and a r a i s e has also been c a r r i e d 
upward for some 30 feet from a point i n "1150" d r i f t about 20' 
feet south of "1140" crosscut. This l a s t work has been com
pleted since examination was made, but i t is understood that 
development from the top of the r a i s e has d i s c l o s e d v e i n -
structure which s t r i k e s f i r s t north 70 degrees west and then 
almost due north. This development at the top of the r a i s e 
l i e s to the west of "1150" d r i f t and thus the v e i n (or veins) 
i s close to the hanging-wall of the feldspar-porphyry dyke and 
probably represents the extension of the vein i n "1130" stope. 
Possibly t h i s exposure i s the second of the two occurrences 
which may provide information regarding c r o s s - f r a c t u r i n g of 
the main vein-zone system. The other is i n "1020" stope and 
there may be some r e l a t i o n between the two but present de
velopment does not permit any such c o r r e l a t i o n / 

Company fi g u r e s show that, up to August 26th, 1939, a 
t o t a l of 102.4 tons of ore containing 83.80 oz. of gold and 
78.9 oz. of s i l v e r has been shipped from "1130" stope and 
from "1150" d r i f t . 

The westerly of two feldspar-porphyry dykes intersected 
in crosscut "1160" may be the same dyke as the one exposed i n 
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"1140" crosscut. Adjacent to t h i s dyke i n "1160" crosscut 
there i s l i t t l e or no p y r i t i z a t i o n , and no vein-structure. 
On the westerly side of the easterly dyke i n "1160" cross
cut there i s a 2- to 3-foot width of quartz which contains 
bunchy concentrations of p y r i t e . This i s included within the 
l i m i t s of the dyke, and suggests absorption of an e a r l i e r 
vein. 

D r i f t "1170" followed a vein-zone which i s composed of 
t y p i c a l quartz and a l b i t e s t r i n g e r s . The i n t e r s e c t i o n of the 
"1170" d r i f t and the "1160" crosscut exposes from 2 to 4 feet 
of barren quartz which stands almost v e r t i c a l l y . However, 
the zone i s represented by t h i s quartz-width only at the south 
end of the d r i f t . A feldspar-porphyry dyke is exposed i n t e r 
m i t t ently by the d r i f t , and i s apparently r e l a t e d c l o s e l y to 
the vein-zone. The dyke, the vein-zone and the occasional 
widths of s o l i d quartz are mineralized sparsely with p y r i t e . 
In t h i s d r i f t s u f f i c i e n t samples were taken to permit an es
timate of average values. 

Sampling 

When the samples were taken an e f f o r t was made to separ
ate the various rock- and vein-types. In the following table 
the term "dark greenstone" i s used to i d e n t i f y the greenstone, 
marginal to the veins and vein-zones, which has been so af
fected by hydrothermal a l t e r a t i o n that i t i s now almost black. 
However, as t h i s i s also the t y p i c a l host-rock for the quartz 
and a l b i t e s t r i n g e r s , which comprise the vein-zones, i t was 
sometimes d i f f i c u l t to define the exact margins of the v e i n -
zones. 

Sample-locations are shown on F i g . 4; assays are as f o l 
lows : 

Sample IVi dth G o l d S i l v e r Remarks 
Number 

Inches Oz. per ton Oz. per ton 

1 1 0 trace trace Feldspar-porphyry 
dyke, s l i g h t l y 
p y r i t i z ed. 

2 12 trace trace Hanging-wall 
greenstone. 

3 32 0 . 0 7 0 . 4 Vein-zone, s l i g h t l y 
p y r i t i z e d . 

4 4 6 0 . 0 3 trace Dark greenstone, 
s l i g h t l y p y r i t i z e d . 



Crosscut "1050" was driven to i n t e r s e c t the projected upward 
extension of the zone exposed i n "1170" d r i f t on "120" level 
but, at the time of examination, the face was apparently s t i l l 
short of t h i s objective. For p r a c t i c a l l y i t s e n t i r e length 
t h i s crosscut is i n fine-grained, homogeneous d i o r i t e . 

D e tails of development and geology on the "120" l e v e l 
are complete on F i g . 4 and need l i t t l e explanation. The adit 
was driven f i r s t as a crosscut and was c a r r i e d into the ser
pentine f o r a distance reported to be 80 feet. This work i n 
the serpentine i s now inaccessible. Encouraged by narrow and 
e r r a t i c quartz stringers close and p a r a l l e l to the serpentine 
contact the adit was extended to the north-west. Irregular 
vein-quartz which contained considerable p y r i t e and chalcopy
r i t e was exposed at 155 feet from the crosscut. Later t h i s 
vein was stoped upward f o r 25 feet. This i s "1130" stope. 
At 25 feet above the l e v e l the vein i s cut o f f at the junction 
of the serpentine and the feldspar-porphyry dyke intersected 
m crosscut "1140". This crosscut was driven to develoc any 
extension of the vein on the easterly side of the dyke/ Vein-
structure was found as indicated on F i g . 4. The vein contains 
good concentrations of p y r i t e and chalcopyrite over short 
lengths j u s t to the north from the crosscut, but, development 
to the south from the crosscut showed the vein-quartz to be 
i r r e g u l a r and sulphide mineralization sparse. This d r i f t , 
1150", i t i s stated, has been c a r r i e d southerly s l i g h t l y 

farther than shown on F i g . 4, and a r a i s e has also been carried 
upward for some 30 feet from a point i n "1150" d r i f t about 20" 
feet south of "1140" crosscut. This l a s t work has been com
pleted since examination was made, but i t is understood that 
development from the top of the r a i s e has disclosed v e i n -
structure which s t r i k e s f i r s t north 70 degrees west and then 
almost due north. This development at the top of the r a i s e 
l i e s to the west of "1150" d r i f t and thus the v e i n (or veins) 
i s close to the hanging-wall of the feldspar-porphyry dyke and 
probably represents the extension of the v e i n . i n "1130" stope 
Possibly t h i s exposure i s the second of the two occurrences 
which may provide information regarding c r o s s - f r a c t u r i n g of 
the mam vein-zone system. The other is i n "1020" stope and 
there may be some r e l a t i o n between the two but present de
velopment does not permit any such c o r r e l a t i o n . 

Company fi g u r e s show that, up to August 26th, 1939, a 
t o t a l of 102.4 tons of ore containing 83.80 oz. of gold and 
'B.a oz. of s i l v e r has been shipped from "1130" stope and 
from "1150" d r i f t . 

The westerly of two feldspar-porphyry dykes intersected 
in crosscut "1160" may be the same dyke as the one exposed i n 
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"1140" crosscut. Adjacent to t h i s dyke i n "1160" crosscut 
there i s l i t t l e or no p y r i t i z a t i o n , and no vein-structure. 
On the westerly side of the easterly dyke i n "1160" cross
cut there i s a 2- to 3-foot width of quartz which contains 
bunchy concentrations of p y r i t e . This i s included w i t h i n the 
l i m i t s of the dyke, and suggests absorption of an e a r l i e r 
vein. 

D r i f t "1170" followed a vein-zone which i s composed of 
t y p i c a l quartz and a l b i t e s t r i n g e r s . The i n t e r s e c t i o n of the 
"1170" d r i f t and the "1160" crosscut exposes from 2 to 4 feet 
of barren quartz which stands almost v e r t i c a l l y . However, 
the zone i s represented by t h i s quartz-width only at the south 
end of the d r i f t . A feldspar-porphyry dyke i s exposed i n t e r 
mittently by the d r i f t , and i s apparently r e l a t e d c l o s e l y to 
the vein-zone. The dyke, the vein-zone and the occasional 
widths of s o l i d quartz are mineralized sparsely with p y r i t e . 
In t h i s d r i f t s u f f i c i e n t samples were taken to permit an es
timate of average values. 

Sampling 

When the samples were taken an e f f o r t was made to separ
ate the various rock- and vein-types. In the following table 
the term "dark greenstone" i s used to i d e n t i f y the greenstone, 
marginal to the veins and vein-zones, which has been so a f 
fected by hydrothermal a l t e r a t i o n that i t i s now almost black. 
However, as t h i s i s also the t y p i c a l host-rock for the quartz 
and a l b i t e s t r i n g e r s , which comprise the vein-zones, i t was 
sometimes d i f f i c u l t to define the exact margins of the v e i n -
zones. 

Sample-locations are shown on F i g . 4; assays are as f o l 
lows : 

Sample IfiH H-rrt Gold S i l v e r Remarks 
Number 

Inches Oz. per ton Oz. per ton 

1 10 trace trace Feldspar-porphyry 
dyke, s l i g h t l y 
p y r i t i z e d . 

2 12 trace trace Hanging-wall 
greenstone. 

3 32 0.07 0.4 Vein-zone, s l i g h t l y 
pyr i t i z e d . 

4 46 0.03 trace Dark greenstone, 
s l i g h t l y p y r i t i z e d . 
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Samp 
Hi imV, l e 1 W i d t h G o l d S i I v e r Remarks M umu Remarks 

Inche s Oz. per tor] Oz. per t o n 
5 

e 

2 t r a c e t r a c e H a n g i n g - w a l l g r e e n 
s t o n e i n c l u d i n g 
p y r i t e s t r i n g e r o 

7 

57 0 . 0 2 t r a c e V e i n - z o n e , s l i g h t l y 
p y r i t i z e d . / 

O 

21 

O C 

0 . 0 2 t r a c e Dark g r e e n s t o n e , 
s l i g h t l y p y r i t i z e d . o 

o 

CO 

A H 

0 . 1 2 0 . 2 V e i n - z o n e , l a r g e 
p r o p o r t i o n o f 
q u a r t z , s l i g h t l y 
p y r i t i z e d . 

1/ 

T r\ 

4b 0 . 0 2 t r a c e I n c l u d e s 12 i n c h e s 
v e i n - z o n e , s l i g h t 
l y p y r i t i z e d ; 12 
i n c h e s h a n g i n g -
w a l l g r e e n s t o n e , 
b a r r e n ; 2 1 i n c h e s 
d a r k g r e e n s t o n e , 
s l i g h t l y p y r i t i z e d 
on f o o t - w a l l ; t r u e 
v e i n - z o n e . 

1\J 

l I 

5 6 

1 A 

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

J. .L 14 0 . 02 1 . 2 F e l d s p a r - p o r p h y r y 
dyke, s l i s h t l v 

12 

I ̂  

v r O if 
p y r i t i z e d . 12 

I ̂  

4 9 t r a c e t r a c e Dark g r e e n s t o n e , 
c o n t a i n s q u a r t z 
s t r i n g e r s , s l i g h t 
ly P y r i t i z e d . 

10 

1 4. 

4 6 0 . 0 4 t r a c e f e i n - z o n e , l i t t l e 
s u l p h i d e . 

1 R 
55 0 . 04 t r a c e 1 /"ein-zone, l i t t l e 

u l p h i d e . 10 14 0 . 1 0 t r a c e \ r e i n - z o n e l i t t l p 

16 

1 7 

£ u l p h i d e . 16 

1 7 

t r a c e t r a c e \ 
s 
'ein-zone, l i t t l e 
u l p h i d e . X ' 2 6 t r a c e t r a c e I 

c 
q 
p 

a r k g r e e n s t o n e , 
o n t a i n s bunchy 
u a r t z , a l i t t l e 
y r i t e . 
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Sample 
Number 

f i d t h Gold S i l v e r Remarks 

Inches Oz. per t o n ( )z. p e r t o n 

18 48 0.04 t r a c e V 
i 
b 

e i n - z o n e , i n c l u d -
ng 1 2 - i n c h q u a r t z 
and. 

19 57 0.10 t r a c e V 
i 
b 

e i n - z o n e , m c l u d -
ng 1 2 - i n c h q u a r t z 
and. 

20 53 0.04 t r a c e V 
r 
\ 
c 

e i n - z o n e , h e r e 
e p r e s e n t e d m a i n l y 
>y d a r k homogene-
>us g r e e n s t o n e . 

21 17 0.16 0.1 I )ark g r e e n s t o n e , 

3f 
s l i g h t l y p y r i t i z e d . 

22 3f 0.30 0.1 i u a r t z s t r i n g e r , 
j-ery l i t t l e s u l 
p hide. 

23 41 0.04 t r a c e / e i n - z o n e . 
24 25 0.02 t r a c e J u a r t z , l i t t l e 

s u l p h i d e . 
25 14 1 .04 0 . 6 A c r o s s two q u a r t z 

s t r i n g e r s , r e s 
p e c t i v e l y 4 and 5 
i n c h e s w i d e and 
5 i n c h e s d a r k 
g r e e n s t o n e between 
them. S t r i n g e r s 
c o n t a i n c o n s i d e r 
a b l e p y r i t e , some 
c h a l c o p y r i t e . 

26 34 0.80 1.2 A c r o s s bunchy 
c o n c e n t r a t i o n 
q u a r t z w h i c h c o n 
t a i n s c o n s i d e r 
a b l e p y r i t e . 

27 32 0.12 0.2 A c r o s s i r r e g u l a r 
q u a r t z s t r i n g e r s 
i n d a r k g r e e n 
s t o n e . S t r i n g e r s 
p y r i t i z e d s l i g h t 
l y -
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Samp" e W i d t h G o l d • Si 1 jr p> 1- Remarks Si um.be r — J V Remarks 

Inche s Oz. per t o n Oz. per t o n 
-

5 

c 

2 t r a c e t r a c e H a n g i n g - w a l l g r e e n 
s t o n e i n c l u d i n g 
p y r i t e s t r i n g e r . 

b 
17 

57 0. 02 t r a c e V e i n - z o n e , s l i g h t l y 
p y r i t i z e d . 

I 

a 

2 1 0.02 t r a c e Dark g r e e n s t o n e , 
s l i g h t l y p y r i t i z e d . 

0 

Q 

do 

A r~ 

0.12 0.2 V e i n - z o n e , l a r g e 
p r o p o r t i o n o f 
q u a r t z , s l i g h t l y 
p y r i t i z e d . 

U 

1 r\ 

45 0.02 t r a c e I n c l u d e s 12 i n c h e s 
v e i n - z o n e , s l i g h t 
l y p y r i t i z e d ; 1 2 
i n c h e s h a n g i n g -
w a l l g r e e n s t o n e , 
b a r r e n ; 21 i n c h e s 
d a r k g r e e n s t o n e , 
s l i g h t l y p y r i t i z e d 
on f o o t - w a l l ; t r u e 
v e i n - z o n e . 

1U 

l l 

56 t r a c e t r a c e Dark g r e e n s t o n e , 
c o n t a i n s c o n s i d 
e r a b l e q u a r t z . XX 

1 9 

14 

A C\ 

0.02 1.2 F e l d s p a r - p o r p h y r y 
dyke, s l i g h t l y 
p y r i t i z e d . 

1 ̂  

49 

A /"» 

t r a c e t r a c e Dark g r e e n s t o n e , 
c o n t a i n s q u a r t z 
s t r i n g e r s , s l i g h t -
!y P y r i t i z e d . 

1 /I 

46 0. 04 t r a c e ^ e i n - z o n e , l i t t l e 
s u l p h i d e . 14 55 0. 04 t r a c e 1 
j 
/"ein-zone, l i t t l e 
s u l p h i d e . l b 14 0 . 1 0 t r a c e 1 

£ 

^ e i n - z o n e , l i t t l e 
• u l p h i d e . xo 

1 7 

20 t r a c e t r a c e \ 
£ 

r e i n - z o n e , l i t t l e 
u l p h i d e . 

X f 26 t r a c e t r a c e L 
c 
q 
P 

a r k g r e e n s t o n e , 
o n t a i n s bunchy 
u a r t z , a l i t t l e 
y r i t e . 
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Sample | i Vi d t h G o l d S i l v e r Remarks 
Number 

Inches Oz. per t o n C )z. p e r t o n 

18 48 0.04 t r a c e V 
i 
t 

e i n - z o n e , i n c l u d -
ng 1 2 - i n c h q u a r t z 
and. 

19 57 0.10 t r a c e V 
i 
1 

e i n - z o n e , i n c l u d -
ng 1 2 - i n c h q u a r t z 
and. 

20 53 0.04 t r a c e 1 
1 
\ 
t 

e i n - z o n e , h e r e 
e p r e s e n t e d m a i n l y 

jy d a r k homogene
ous g r e e n s t o n e . 

21 17 0.16 0 . 1 1 )ark g r e e n s t o n e , 
s l i g h t l y p y r i t i z e d . 

22 0.30 0.1 i u a r t z s t r i n g e r , 
j-ery l i t t l e s u l 
phide. 

23 41 0.04 t r a c e / e i n - z o n e . 
24 25 0.02 t r a c e i u a r t z , l i t t l e 

s u l p h i d e . 

25 14 1 .04 0.6 A c r o s s two q u a r t z 
s t r i n g e r s , r e s 
p e c t i v e l y 4 and 5 
i n c h e s w i d e and 
5 i n c h e s d a r k 
g r e e n s t o n e between 
them. S t r i n g e r s 
c o n t a i n c o n s i d e r 
a b l e p y r i t e , some 
c h a l c o p y r i t e . 

26 34 0.80 1.2 A c r o s s bunchy 
c o n e e n t r a t i o n 
q u a r t z w h i c h con
t a i n s c o n s i d e r 
a b l e p y r i t e . 

27 32 0.12 0.2 A c r o s s i r r e g u l a r 
q u a r t z s t r i n g e r s 
i n d a r k g r e e n 
s t o n e . S t r i n g e r s 
p y r i t i z e d s l i g h t 
l y -
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Sampl 
Numbe] ̂ W i d t h G o l d S i l v e r Remarks 

Inches Oz. per t o n Oz. per t o n 

28 53 0. 03 t r a c e Dark g r e e n s t o n e , 
v e i n r e p r e s e n t e d 
by o n l y few n a r 
row s t r i n g e r s , 
v e r y s l i g h t l y 
p y r i t i z e d . 

29 22 0.02 0.6 V e i n - q u a r t z , con
s i d e r a b l e p y r i t e . 30 39 0.02 t r a c e Dark g r e e n s t o n e , 
v e r y s l i g h t l y 
p y r i t i z e d . 

61 56 0.18 0.1 V e i n - q u a r t z , 
s l i g h t l y p y r i t i z e d . 

32 21 0.12 t r a c e V e i n - q u a r t z , 
s l i g h t l y p y r i t i z e d . 

33 69 0.08 t r a c e V e i n - q u a r t z , i n 
c l u s i o n s a l b i t e 
and c o u n t r y r o c k , 
s l i g h t l y p y r i t i z e d . 

34 21 0.18 0.1 As sample No. 33. 35 4 t r a c e t r a c e i u a r t z , no s u l 
phide. 

36 54 0.22 0.4 f e i n - q u a r t z , 
s p a r s e p y r i t e , 
c h a l c o p y r i t e . 

37 22 0.02 t r a c e 

c 

i 

3ark g r e e n s t o n e , 
i l b i t e s t r i n g e r s , 
p x a rtz s t r i n g e r s , 
l i g h t l y p y r i 
t i z e d . 

38 12 0.36 0.4 \ 
s 
c 

p e i n - q u a r t z , con--
i d e r a b l e p y r i t e , 
h a l c o p y r i t e . 

39 10 0.50 0.4 / s sample No. 38. 

GOLD 0UART7 111 c o n s i s t s o f t h e G o l d Q u a r t z , t h e 
r»nL G o l d q u a r t z Nos. 1 t o 9 m i n e r a l c l a i m s , t h e 
U K U U ^ - C o t t o n T a i l , and C o t t o n T a i l Nos. 1 and 2 

p - ^. f r a c t i o n a l m i n e r a l c l a i m s , a l l h e l d by r i g h t 
^ ^ ° C ^ 0 n . 7 J ° e G a U ° ° f N e l S O n ' B" C- T h e s ^ cov e r 
most o i Whitewater B a s i n and i t s f l a n k s , and a c o n s i d e r a b l e 
l e n g t h a l o n g t h e p r o j e c t e d s t r i k e o f t h e H i g h l a n d S u r p r i s e 
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o c c u r r e n c e . 

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

The p r i n c i p a l development has been on t h e n o r t h - e a s t e r l y 
s i d e o f t h e b a s i n , about o n e - t h i r d of t h e way up f r o m i t s 
s o u t h - e a s t e r l y end, a t e l e v a t i o n s between 6,000 and 7 000 f e e t . 
The l o c a t i o n i s shown on F i g . 3. As a t t h e H ^ l ^ ^ u r p r ^ , 
t h e v e i n s exposed h e r e a r e i n g r e e n s t o n e on t h e n o r t h - e a s t e r l y 
s i d e but f a r t h e r away from t h e s e r p e n t i n e c o n t a c t . P r o b a b l y 
as a r e s u l t of t h e g r e a t e r d i s t a n c e f r o m t h e s e r p e n t i n e con
t a c t t h e g r e e n s t o n e , i n w h i c h t h e Go l d Quartz, v e i n s o c c u r , i s 
g e n e r a l l y more m a s s i v e and compact t h a n t h a t exposed u n d e r 
ground a t t h e H i g h l a n d S u r p r i s e . A l t h o u g h t h e g r e e n s t o n e -
s e r p e n t i n e c o n t a c t i s c o v e r e d w i t h o v e r b u r d e n t o w a r d t h e eas
t e r l y end o f W h i t e w a t e r B a s i n , i t may be p l a c e d a p p r o x i m a t e l y 
as on F i e . 3. The g r e e n s t o n e , near t h e v e i n - e x p o s u r e s , i s i n 
t r u d e d i r r e g u l a r masses of d i o r i t e and by f e l d s p a r - p o r p h y r y 
dykes The v e i n s upon w h i c h development has been c o n c e n t r a t e d 
s t r i k e n o r t h - w e s t e r l y . Thus, r o c k - t y p e s , and t h e s t r i k e of 
t h e v e i n s a t t h e Go l d Q u a r t z , d u p l i c a t e c o n d i t i o n s a t t h e 
H i g h l a n d S u r p r i s e . There a r e , however, two marked p o i n t s o i 
d i f f e r e n c e between t h e two d e p o s i t s . One i s t h a t t h e r e a r e 
c o n s p i c u o u s amounts of g a l e n a and s p h a l e r i t e w i t h t h e p y r i t e 
and c h a l c o p y r i t e i n t h e G o l d Q u a r t z v e i n s . The second d i i -
f e r e n c e i s t h a t a t t h e G o l d Q u a r t z t h e r e a r e exposed a t l e a s t 
t h r e e narrow q u a r t z v e i n s w h i c h s t r i k e n o r t h - e a s t or e a s t e r l y . 
P r a c t i c a l l y no work has been done on t h e s e v e i n s b u t t h e y may 
be of i m p o r t a n c e as i n d i c a t o r s of f r a c t u r e s w h i c h i n t e r s e c t 
t h e p r i n c i p a l f r a c t u r e - s y s t e m of n o r t h - w e s t e r l y s t r i k e . 

Development 

A t an e l e v a t i o n o f 6,300 f e e t , s u r f a c e - s t r i p p i n g has ex
posed a v e i n o v e r a l e n g t h of 200 f e e t , w h i c h s t r i k e s n o r t h 
20 t o 25 degrees w e s t , and d i p s 60 t o 70 de g r e e s e a s t w a r d . 
There a r e u s u a l l y one or two w e l l - m a i n t a i n e d bands o f q u a r t z 
w h i c h v a r y i n w i d t h f r o m 6 t o 24 i n c h e s . Between t h e s e bands, 
a l s o o u t s i d e them, q u a r t z s t r i n g e r s o c c u r i r r e g u l a r l y m t h e 
g r e e n s t o n e . S u l p h i d e s a r e d i s s e m i n a t e d i n t h e q u a r t z and i n 
t h e g r e e n s t o n e , and t h e t o t a l w i d t h o f t h e l o d e v a r i e s f r o m 
24 t o 84 i n c h e s . W i t h i n some of t h e w i d e r bands o f q u a r t z 
a r e l o n g i t u d i n a l o p e n i n g s , t h e w a l l s o f w h i c h a r e c o a t e d w i t h 
m i l k y , c r y s t a l l i n e q u a r t z . T h i s e v i d e n c e , w i t h c o n s p i c u o u s 
amounts of g a l e n a and s p h a l e r i t e i n t h e v e i n , s u g g e s t s t h e r e 
may be some c o r r e l a t i o n between t h e p r e s e n t s u r f a c e and tem
p e r a t u r e - c o n d i t i o n s w h i c h p r e v a i l e d a t t h e t i m e of v e i n - d e -

- 43 -



Sampl 
Numbe 

5 W i d t h - Gol d S i l v e r Remarks 

Inches Oz. per t o n 0z. per t o n 
28 53 0.03 t r a c e Dark g r e e n s t o n e , 

v e i n r e p r e s e n t e d 
by o n l y few n a r 
row s t r i n g e r s , 
v e r y s l i g h t l y 
p y r i t i z e d . 

CO 22 0.02 0. 6 V e i n - q u a r t z , c on
s i d e r a b l e p y r i t e . 30 39 0.02 t r a c e Dark g r e e n s t o n e , 
v e r y s l i g h t l y 
p y r i t i z e d . 

31 56 0.18 0.1 V e i n - q u a r t z , 
s l i g h t l y p y r i t i z e d 32 21 0.12 t r a c e U AJ ± v \s -i^ i^i \_s VJ_ # 

V e i n - q u a r t z , 
s l i g h t l y p y r i t i z e d 33 69 0.08 t r a c e V e i n - q u a r t z , i n 
c l u s i o n s a l b i t e 
and c o u n t r y r o c k , 
s l i g h t l y p y r i t i z e d . 

34 
^ c 

21 0.18 0.1 A.s sample Wo. 33. 
35 4 t r a c e t r a c e i u a r t z , no s u l -

ohide. 
36 54 0.22 0.4 / e i n - q u a r t z , 

sparse p y r i t e , 
c h a l c o p y r i t e . 

67 • 22 0.02 t r a c e I 
£ 
c 
£ 
I 

)ark g r e e n s t o n e , 
i l b i t e s t r i n g e r s , 
[ u a r t z s t r i n g e r s , 
l i g h t l y p y r i -
i z e d . 38 12 0.36 0.4 \ 

s 
c 

e i n - q u a r t z , c o n — 
i d e r a b l e p y r i t e , 
h a l c o p y r i t e . 

39 10 0.50 0.4 A s sample No. 38. 

GOLD QTTART7 n ^ f I C 0 n s i s t s o f t h ^ G o l d Q u a r t z , t h e GOLD QUARTZ G o l d Q u a r t z Nos. 1 t o 9 m i n e r a l c l a i m s , t h e 
C o t t o n T a i l , and C o t t o n T a i l Nos. 1 and 2 

rtP -. , f r a c t i o n a l m i n e r a l c l a i m s , a l l held" by r i g h t 
° ^ ° C f i ° * b i r J o e G a l l ° o f ^ l « o n f B. C. These c l a i m s c o v e r 
iZl^1 f l t e l a t e r E a S i n a n d i t S f l a n k s ' a n d a c o n s i d e r a b l e l e n g t h a l o n g t h e p r o j e c t e d s t r i k e o f t h e H i g h l a n d S u r p r i s e 
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o c c u r r e n c e . 

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

The p r i n c i p a l development has been on t h e n o r t h - e a s t e r l y 
s i d e o f t h e b a s i n , about o n e - t h i r d of t h e way up f r o m i t s 
s o u t h - e a s t e r l y end, a t e l e v a t i o n s between 6,000 and 7 000 f e e t . 

l o c a t i o n i s shown on F i g . 3. As a t t h e H ^ a ^ u ^ ^ 
t h e v e i n s exposed h e r e a r e i n g r e e n s t o n e on t h e ™rth-easterly 
s i d e b ut f a r t h e r away from t h e s e r p e n t i n e c o n t a c t . P r o b a b l y 
as a r e s u l t of t h e g r e a t e r d i s t a n c e f r o m t h e s e r p e n t i n e con
t a c t t h e g r e e n s t o n e , i n w h i c h t h e Gol d Q u a r t z v e i n s o c c u r , i s 
g e n e r a l l y more m a s s i v e and compact t h a n t h a t exposed u n d e r 
ground a t t h e M g h 2 a n d _ S u r ^ r l s e . A l t h o u g h t h e g r e e n s t o n e -
s e r p e n t i n e c o n t a c t i s c o v e r e d w i t h o v e r b u r d e n t o w a r d t h e eas
t e r l y end o f W h i t e w a t e r B a s i n , i t may be p l a c e d a p p r o x i m a t e l y 
as on Fi». 3. The g r e e n s t o n e , near t h e v e i n - e x p o s u r e s , i s i n 
t r u d e d b£ i r r e g u l a r masses of d i o r i t e and by f e l d s p a r - p o r p h y r y 
dykes The v e i n s upon w h i c h development has been c o n c e n t r a t e d 
s t r i k e n o r t h - w e s t e r l y . Thus, r o c k - t y p e s , and t h e s t r i k e of 
t h e v e i n s a t t h e G o l d Q u a r t z , d u p l i c a t e c o n d i t i o n s a t t h e ^ 
H i g h l a n d S u r p r i s e . There a r e , however, two marked p o i n t s o i 
d i f f e r e n c e between t h e two d e p o s i t s . One i s t h a t t h e r e a r e 
co n s p i c u o u s amounts of g a l e n a and s p h a l e r i t e w i t h t h e p y r i t e 
and c h a l c o p y r i t e i n t h e G o l d Q u a r t z v e i n s . The second d i i -
f e r e n c e i s t h a t a t t h e G o l d Q u a r t z t h e r e a r e exposed a t l e a s t 
t h r e e narrow q u a r t z v e i n s w h i c h s t r i k e n o r t h - e a s t or e a s t e r l y . 
P r a c t i c a l l y no work has been done on t h e s e v e i n s b u t t h e y may 
be of i m p o r t a n c e as i n d i c a t o r s o f f r a c t u r e s w h i c h i n t e r s e c t 
t h e p r i n c i p a l f r a c t u r e - s y s t e m of n o r t h - w e s t e r l y s t r i k e . 

Development 

A t an e l e v a t i o n of 6,300 f e e t , s u r f a c e - s t r i p p i n g has ex
posed a v e i n o v e r a l e n g t h o f 200 f e e t , w h i c h s t r i k e s n o r t h 
20 t o 25 degrees w e s t , and d i p s 60 t o 70 de g r e e s e a s t w a r d . 
There a r e u s u a l l y one or two w e l l - m a i n t a i n e d bands o f q u a r t z 
w h i c h v a r y i n w i d t h f r o m 6 t o 24 i n c h e s . Between t h e s e bands, 
a l s o o u t s i d e them, q u a r t z s t r i n g e r s o c c u r i r r e g u l a r l y m t h e 
g r e e n s t o n e . S u l p h i d e s a r e d i s s e m i n a t e d i n t h e q u a r t z and m 
t h e g r e e n s t o n e , and t h e t o t a l w i d t h of t h e l o d e v a r i e s f r o m 
24 t o 84 i n c h e s . W i t h i n some of t h e w i d e r bands o f q u a r t z 
a r e l o n g i t u d i n a l o p e n i n g s , t h e w a l l s o f w h i c h a r e c o a t e d w i t h 
m i l k y , c r y s t a l l i n e q u a r t z . T h i s e v i d e n c e , w i t h c o n s p i c u o u s 
amounts o f g a l e n a and s p h a l e r i t e i n t h e v e i n , s u g g e s t s t h e r e 
may be some c o r r e l a t i o n between t h e p r e s e n t s u r f a c e and tem
p e r a t u r e - c o n d i t i o n s w h i c h p r e v a i l e d a t t h e t i m e of v e m - d e -
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l i n e of open-cuts a s h o r t a d i t , d r i v e n n o r t h 65 degrees e a s t , 
exposes q u a r t z s t r i n g e r s w h i c h have a g e n e r a l s t r i k e of n o r t h 
30 degrees w e s t . These may be t h e o n l y e v i d e n c e o f t h e v e i n -
s t r u c t u r e a t t h i s l o c a t i o n a l t h o u g h t h e r e i s a p o s s i b i l i t y 
t h a t t h e f a c e i s " n o t s u f f i c i e n t l y f a r advanced t o expose a l l 
t h e v e i n - s t r u c t u r e . A t t h e c r e e k t h e g r e e n s t o n e on t h e f o o t -
w a l l of t h e v e i n i s h e a v i l y s h e a r e d . The p l a n e s of s h e a r i n g 
s t r i k e n o r t h 35 t o 55 degrees w e s t , and d i p 50 t o 70 degrees 
south-westward. The g r e e n s t o n e on t h e h a n g i n g - w a l l o f t h e 
v e i n has a l s o been s h e a r e d , and more f e r r o - m a g n e s i a n m i n e r a l s 
a r e p r e s e n t t h a n i n t h e g r e e n s t o n e on t h e f o o t - w a l l . The r o c k 
may o r i g i n a l l y have been d i o r i t e . 

A l l sample l o c a t i o n s a r e shown on F i g . 5. Four samples 
were t a k e n f r o m t h i s e xposure, as f o l l o w s : 

1. A c r o s s 76 i n c h e s , w h i c h i n c l u d e d 36 i n c h e s o f s o l i d 
q u a r t z a t t h e c e n t r e , 12 i n c h e s o f s o l i d q u a r t z on t h e f o o t -
w a l l - s i d e , and s m a l l amounts o f p y r i t e and c h a l c o p y r i t e , a s 
s a y e d : G o l d , t r a c e ; s i l v e r , 0.6 oz. per t o n . 

2. A c r o s s 96 i n c h e s of q u a r t z s t r i n g e r s and a l t e r e d 
g r e e n s t o n e . S m a l l amounts o f p y r i t e and c h a l c o p y r i t e , a s 
sayed: G o l d , 0 „ 0 4 oz. per t o n ; s i l v e r , 0.5 oz. p e r t o n . 

3. A c r o s s 28 i n c h e s of s o l i d q u a r t z w h i c h c o n t a i n s n a r 
row bands o f m a s s i v e p y r i t e and c h a l c o p y r i t e w i t h s m a l l amounts 
of g a l e n a and s p h a l e r i t e , a s s a y e d : G o l d , 0.10 oz. p e r t o n : 
s i l v e r , 0.7 oz. per t o n . 

4 . S e l e c t s u l p h i d e m i n e r a l i z a t i o n f r o m s m a l l o r e - p i l e 
f r o m t h i s c u t ; c o n s i d e r a b l e p y r i t e , c h a l c o p y r i t e , g a l e n a and 
s p h a l e r i t e , a s s a y e d : G o l d , 0.32 oz. per t o n ; s i l v e r , 4.5 oz. 
p e r t o n . 

A second v e i n i s exposed 650 f e e t n o r t h - e a s t e r l y f r o m 
t h i s v e i n , a t an e l e v a t i o n of 6,700 f e e t . T h i s v e i n s t r i k e s 
n o r t h 35 degrees w e s t , d i p s 75 degrees n o r t h - e a s t w a r d and i s 
t r a c e d by c u t s over a l e n g t h of 600 f e e t . 

The r o c k s a r e m a s s i v e and s h e a r e d g r e e n s t o n e s i n t r u d e d 
by d i o r i t e and f e l d s p a r - p o r p h y r y d y k e s . The d i o r i t e i s w e l l -
exposed; f o r p a r t o f i t s l e n g t h t h e v e i n o c c u r s i n d i o r i t e . 
A f e l d s p a r - p o r p h y r y dyke i s on t h e h a n g i n g w a l l - s i d e o f t h e 
v e i n f o r most of t h e 6 0 0 - f o o t l e n g t h exposed. T h i s dyke i s 
2 t o 3 f e e t w i d e , grey when f r e s h l y - f r a c t u r e d and w h i t e or 
p i n k when weathered. F r a c t u r e s i n t h e dyke w h i c h a r e f i l l e d 
w i t h v e i n - q u a r t z i n d i c a t e t h a t t h e dyke i s o l d e r t h a n t h e 
v e i n . 
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l i n e o f open-cuts a s h o r t a d i t , d r i v e n n o r t h 65 degrees e a s t , 
exposes q u a r t z s t r i n g e r s w h i c h have a g e n e r a l s t r i k e of n o r t h 
30 degrees w e s t . These may be t h e o n l y e v i d e n c e o f t h e v e i n -
s t r u c t u r e a t t h i s l o c a t i o n a l t h o u g h t h e r e i s a p o s s i b i l i t y 
t h a t t h e f a c e i s " n o t s u f f i c i e n t l y f a r advanced t o expose a l l 
t h e v e i n - s t r u c t u r e . A t t h e c r e e k t h e g r e e n s t o n e on t h e f o o t -
w a l l of t h e v e i n i s h e a v i l y s h e a r e d . The p l a n e s of s h e a r i n g 
s t r i k e n o r t h 35 t o 55 degrees w e s t , and d i p 50 t o 70 de g r e e s 
south-westward. The g r e e n s t o n e on t h e h a n g i n g - w a l l o f t h e 
v e i n has a l s o been s h e a r e d , and more f e r r o - m a g n e s i a n m i n e r a l s 
a r e p r e s e n t t h a n i n t h e g r e e n s t o n e on t h e f o o t - w a l l . The r o c k 
may o r i g i n a l l y have been d i o r i t e . 

A l l sample l o c a t i o n s a r e shown on F i g . 5. Four samples 
were t a k e n f r o m t h i s e xposure, as f o l l o w s : 

1. A c r o s s 76 i n c h e s , w h i c h i n c l u d e d 36 i n c h e s o f s o l i d 
q u a r t z a t t h e c e n t r e , 12 i n c h e s o f s o l i d q u a r t z on t h e f o o t -
w a l l - s i d e , and s m a l l amounts o f p y r i t e and c h a l c o p y r i t e , a s 
sayed: G o l d , t r a c e ; s i l v e r , 0.6 oz. per t o n . 

2. A c r o s s 96 i n c h e s of q u a r t z s t r i n g e r s and a l t e r e d 
g r e e n s t o n e . Smal1 amounts o f p y r i t e and c h a l c o p y r i t e , a s 
sayed: G o l d , 0=04 oz. per t o n ; s i l v e r , 0.5 oz. p e r t o n . 

3. A c r o s s 28 i n c h e s of s o l i d q u a r t z w h i c h c o n t a i n s n a r 
row bands o f m a s s i v e p y r i t e and c h a l c o p y r i t e w i t h s m a l l amounts 
of g a l e n a and s p h a l e r i t e , a s s a y e d : G o l d , 0.10 oz. p e r t o n : 
s i l v e r , 0.7 oz. per t o n . 

4. S e l e c t s u l p h i d e m i n e r a l i z a t i o n f r o m s m a l l o r e - p i l e 
f r o m t h i s c u t ; c o n s i d e r a b l e p y r i t e , c h a l c o p y r i t e , g a l e n a and 
s p h a l e r i t e , a s s a y e d : G o l d , 0.32 oz. per t o n ; s i l v e r , 4.5 oz. 
per t o n . 

A second v e i n i s exposed 650 f e e t n o r t h - e a s t e r l y f r o m 
t h i s v e i n , at an e l e v a t i o n of 6,700 f e e t . T h i s v e i n s t r i k e s 
n o r t h 35 degrees w e s t , d i p s 75 degrees n o r t h - e a s t w a r d and i s 
t r a c e d by c u t s over a l e n g t h of 600 f e e t . 

The r o c k s a r e m a s s i v e and s h e a r e d g r e e n s t o n e s i n t r u d e d 
by d i o r i t e and f e l d s p a r - p o r p h y r y d y k e s . The d i o r i t e i s w e l l -
exposed; f o r p a r t o f i t s l e n g t h t h e v e i n o c c u r s i n d i o r i t e . 
A f e l d s p a r - p o r p h y r y dyke i s on t h e h a n g i n g w a l l - s i d e o f t h e 
v e i n f o r most of t h e 6 0 0 - f o o t l e n g t h exposed. T h i s dyke i s 
2 t o 3 f e e t w i d e , g r e y when f r e s h l y - f r a c t u r e d and w h i t e or 
p i n k when weathered. F r a c t u r e s i n t h e dyke w h i c h a r e f i l l e d 
w i t h v e i n - q u a r t z i n d i c a t e t h a t t h e dyke i s o l d e r t h a n t h e 
v e i n . 
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I n t h e l e n g t h exposed the w i d t h o f t h e v e i n v a r i e s be
tween 4 i n c h e s and 48 i n c h e s . P y r i t e , c h a l c o p y r i t e , s p h a l e r 
i t e and g a l e n a a r e d i s s e m i n a t e d s p a r s e l y i n t h e q u a r t z - g a n g u e 
I n t h e n a r r o w e r w i d t h s t h e v e i n , c o n s i s t s of one w i d t h o f 
q u a r t z ; i n t h e w i d e r s e c t i o n s , i t i s o f t e n made up o f s e v e r a l 
c e n t r a l bands and i r r e g u l a r m a r g i n a l s t r i n g e r s of q u a r t z , and 
t h e r e i s some a l b i t i z a t i o n . 

Samples t a k e n f r o m t h i s v e i n were a s s a y e d as f o l l o w s : 

5. A c r o s s 4 i n c h e s o f q u a r t z , f u l l v e i n - w i d t h , w h i c h 
c o n t a i n e d a v e r y s m a l l amount o f p y r i t e . G o l d , t r a c e - s i l 
v e r , t r a c e . 

6. A c r o s s 31 i n c h e s of q u a r t z w h i c h c o n t a i n e d a v e r y 
s l i g h t amount o f p y r i t e . T h i s sample was t a k e n 20 f e e t s o u t h 
e a s t e r l y f r o m t h e p o r t a l o f a s h o r t d r i f t - a d i t . G o l d t r a c e -
s i l v e r , 0.2 oz. per t o n . • 

7. A c r o s s 15 i n c h e s of v e i n - q u a r t z , b a r r e n o f s u l p h i d e s 
a t f a c e of 2 0 - f o o t d r i f t - a d i t . G o l d , n i l ; s i l v e r , n i l . 

8. S e l e c t s u l p h i d e m i n e r a l i z a t i o n f r o m 2 0 - f o o t d r i f t -
a d i t c o n t a i n i n g a c o n s i d e r a b l e amount of p y r i t e , c h a l c o p y r i t e 
s l i g h t g a l e n a and s p h a l e r i t e , a s s a y e d : G o l d , 0.46 oz p e r 
t o n ; s i l v e r , 4.5 oz. p e r t o n . 

About 800 f e e t w e s t e r l y f r o m t h i s v e i n - e x p o s u r e , a t an 
e l e v a t i o n o f 6,425 f e e t , a d r i f t - a d i t has been d r i v e n on a 
v e i n w h i c h s t r i k e s n o r t h 85 degrees west and d i p s v e r t i c a l l y . 
I n compact g r e e n s t o n e , and between 1 and 2 f e e t w i d e , t h i s 
v e i n i s s t r o n g and w e l l - d e f i n e d . The q u a r t z - g a n g u e i s b l u e 
m c o l o u r ; s u l p h i d e m i n e r a l i z a t i o n i s p r i n c i p a l l y p y r i t e 
w i t h s m a l l amounts o f c h a l c o p y r i t e . One sample, No. 9, t a k e n 
a t t h e f a c e , a c r o s s t h e f u l l v e i n - w i d t h o f 21 i n c h e s , con
t a i n i n g but l i t t l e s u l p h i d e , a s s a y e d : G o l d , 0.02 oz. per t o n 
s i l v e r , 0'.'2 oz. p e r t o n . 

A p p r o x i m a t e l y 2,000 f e e t n o r t h - w e s t e r l y f r o m t h i s a d i t , 
a t e l e v a t i o n s between 6,800 and 7,300 f e e t , development has 
been done on a s e r i e s o f q u a r t z v e i n s and s t r i n g e r s . I n t h i s 
a r e a t h e r o c k s exposed a r e m a s s i v e and s h e a r e d g r e e n s t o n e s , 
i n t r u d e d by d i o r i t e and f e l d s p a r - p o r p h y r y dykes and t h e r e l a 
t i o n s between t h e v a r i o u s members a r e w e l l - e x p o s e d . Rock-
s u r f a c e s _ have been smoothed and rounded by t h e passage o f i c e 
and g l a c i a l s t r i a e a r e w e l l - d e v e l o p e d . 

A t an e l e v a t i o n o f 6,770 f e e t a zone o f q u a r t z s t r i n g e r s 
i s exposed i n g r e e n s t o n e w h i c h i s s h e a r e d a l o n g p l a n e s t h a t 
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s t r i k e n o r t h 50 degrees w e s t and d i p 60 degrees south-westward. 
The g r e e n s t o n e i s h i g h l y c h l o r i t i z e d , and i n t h e v i c i n i t y o f 
t h e s t r i n - e r - z o n e h y d r o t h e r m a l e f f e c t s have produced t y p i c a l 
darkening°of i t s c o l o u r . A s e r i e s of s t r o n g j o i n t s s t r i k e 
n o r t h 55 degrees e a s t and d i p 80 degrees s o u t h - e a s t w a r d . The 
s t r i n g e r - z o n e s t r i k e s g e n e r a l l y s l i g h t l y e a s t of n o r t h On 
i t s w e s t e r l y m a r g i n t h e r e i s one s t r a n d o f q u a r t z w h i c h 
s t r i k e s n o r t h 20 degrees e a s t and c o n t a i n s a l i t t l e p y r i t e 
and c h a l c o p y r i t e . The s t r i n g e r s t o t h e e a s t of t h i s w i d t h 
t r e n d f a r t h e r e a s t e r l y and many o f them f o l l o w t h e j o i n t i n g 
The t o t a l w i d t h of t h e zone i s as much as 30 f e e t and s l i g h t 
p y r i t i z a t i o n i s g e n e r a l . 

A d r i f t has been d r i v e n f o r 120 f e e t on the w e s t e r l y 
q u a r t z s t r a n d and exposes i t as t y p i c a l l y i r r e g u l a r m s t r i k e 
and w i d t h . The s t r i k e i s i r r e g u l a r because of a t e n d e n c y l o r 
t h e q u a r t z t o be o f f s e t and change d i r e c t i o n at i n t e r s e c t i o n s 
w i t h t h e j o i n t s . The w i d t h i s i r r e g u l a r on a c c o u n t o f b u n c h i -
ness w h i c h o c c u r s a t t h e s e i n t e r s e c t i o n s . Under t h e s e c o n d i 
t i o n s i t i s d i f f i c u l t t o e s t i m a t e an a v e r a g e w i d t h f o r t h e 
v e i n b u t i t i s d o u b t f u l i f i t i s over 1 f o o t . A t 24 f e e t i n 
s i d e t h e p o r t a l a b r a n c h - s t r i n g e r , s t r i k e n o r t h 5 degrees 
west, d i p i r r e g u l a r , has been f o l l o w e d by a s h o r t d r i f t and 
i s shown t o c o n s i s t of s t r o n g , b l u e q u a r t z w h i c h c a r r i e s 
bunches of p y r i t e and c h a l c o p y r i t e . A sample o f t h i s s t r i n g 
er No 10, t a k e n a t i t s i n t e r s e c t i o n w i t h t h e main q u a r t z 
s t r a n d , a c r o s s 6 i n c h e s , a s s a y e d : G o l d , 0.08 oz. per t o n ; 
s i l v e r , 0.5 oz. per t o n . 

N o r t h o f t h i s a d i t a l i n e of open-cuts exposes q u a r t z 
m i n e r a l i z a t i o n w h i c h may be t h e upward e x t e n s i o n o f t h a t f o u n d 
i n t h e a d i t . The q u a r t z o c c u r s i n s c h i s t o s e g r e e n s t o n e a l o n g 
t h e s h e a r - z o n e s w h i c h s t r i k e n o r t h 20 d e g r e e s w e s t and d i p 
s t e e p l y south-westward. 

I m m e d i a t e l y t o t h e e a s t o f t h e o p e n - c u t s t h e r e i s a mass 
of d i o r i t e t h e w e s t e r l y c o n t a c t of w h i c h , a p p a r e n t l y , p a r a l l e l s 
t h e s t r i k e of t h e q u a r t z and t h e s h e a r i n g i n the g r e e n s t o n e . 
The two most s o u t h e r l y o p e n - c u t s expose f r o m 5- t o 1 0 - f o o t 
w i d t h s o f s l i g h t l y - p y r i t i z e d q u a r t z . Samples Nos. 13 and 14 
were t a k e n a c r o s s t h e t o t a l w i d t h . No. 13, a c r o s s 57 i n c h e s , 
a s s a y e d : G o l d , 0.20 oz. p e r t o n ; s i l v e r , t r a c e . No. 14, 
a c r o s s 72 i n c h e s a s s a y e d : G o l d , t r a c e ; s i l v e r , 0.2 oz. per 
t o n . The r e m a i n d e r o f t h e c u t s t o t h e n o r t h expose i n d e f i n i t e 
q u a r t z s t r i n g e r s and, i n one p l a c e , a c o n s i d e r a b l e w i d t h o f 
b a r r e n q u a r t z and c a l c i t e . 

To t h e e a s t t h e d i o r i t e e x t e n d s f o r s e v e r a l hundred f e e t 
but i t s m a r g i n i n t h a t d i r e c t i o n i s o b s c u r e d and c o m p l i c a t e d 
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I n t h e l e n g t h exposed the w i d t h o f t h e v e i n v a r i e s be
tween 4 i n c h e s and 48 i n c h e s . P y r i t e , c h a l c o p y r i t e , s p h a l e r 
i t e and g a l e n a a r e d i s s e m i n a t e d s p a r s e l y i n t h e q u a r t z - g a n g u e 
I n t h e n a r r o w e r w i d t h s t h e v e i n , c o n s i s t s of one w i d t h o f 
q u a r t z ; i n t h e w i d e r s e c t i o n s , i t i s o f t e n made up o f s e v e r a l 
c e n t r a l bands and i r r e g u l a r m a r g i n a l s t r i n g e r s o f q u a r t z , and 
t h e r e i s some a l b i t i z a t i o n . 

Samples t a k e n f r o m t h i s v e i n were a s s a y e d as f o l l o w s : 

5. A c r o s s 4 i n c h e s o f q u a r t z , f u l l v e i n - w i d t h , w h i c h 
c o n t a i n e d a v e r y s m a l l amount o f p y r i t e . G o l d , t r a c e : s i l 
v e r , t r a c e . 

6. A c r o s s 31 i n c h e s of q u a r t z w h i c h c o n t a i n e d a v e r y 
s l i g h t amount o f p y r i t e . T h i s sample was t a k e n 20 f e e t s o u t h 
e a s t e r l y f r o m t h e p o r t a l o f a s h o r t d r i f t - a d i t . G o l d t r a c e -
s i l v e r , 0.2 oz. per t o n . 

7. A c r o s s 15 i n c h e s of v e i n - q u a r t z , b a r r e n o f s u l p h i d e s 
a t f a c e o f 2 0 - f o o t d r i f t - a d i t . G o l d , n i l ; s i l v e r , n i l . 

8. S e l e c t s u l p h i d e m i n e r a l i z a t i o n f r o m 2 0 - f o o t d r i f t -
a d i t c o n t a i n i n g a c o n s i d e r a b l e amount of p y r i t e , c h a l c o p y r i t e 
s l i g h t g a l e n a and s p h a l e r i t e , a s s a y e d : G o l d , 0.46 oz. p e r 
t o n ; s i l v e r , 4.5 oz. p e r t o n . 

About 800 f e e t w e s t e r l y f r o m t h i s v e i n - e x p o s u r e , a t an 
e l e v a t i o n o f 6,425 f e e t , a d r i f t - a d i t has been d r i v e n on a 
v e i n w h i c h s t r i k e s n o r t h 85 degrees w e s t and d i p s v e r t i c a l l y 
I n compact g r e e n s t o n e , and between 1 and 2 f e e t w i d e , t h i s 
v e i n i s s t r o n g and w e l l - d e f i n e d . The q u a r t z - g a n g u e i s b l u e 
m c o l o u r ; s u l p h i d e m i n e r a l i z a t i o n i s p r i n c i p a l l y p y r i t e 
w i t h s m a l l amounts o f c h a l c o p y r i t e . One sample, No. 9, t a k e n 
a t t h e f a c e , a c r o s s t h e f u l l v e i n - w i d t h o f 21 i n c h e s , con
t a i n i n g but l i t t l e s u l p h i d e , a s s a y e d : G o l d , 0.02 oz. per t o n 
s i l v e r , 0.2 o z . p e r t o n . 

A p p r o x i m a t e l y 2,000 f e e t n o r t h - w e s t e r l y from t h i s a d i t , 
a t e l e v a t i o n s between 6,800 and 7,300 f e e t , development has 
been done on a s e r i e s o f q u a r t z v e i n s and s t r i n g e r s . I n t h i s 
a r e a t h e r o c k s exposed a r e m a s s i v e and s h e a r e d g r e e n s t o n e s , 
i n t r u d e d by d i o r i t e and f e l d s p a r - p o r p h y r y dykes and t h e r e l a 
t i o n s between t h e v a r i o u s members a r e w e l l - e x p o s e d . Rock-
s u r f a c e s have been smoothed and rounded by t h e passage o f i c e 
and g l a c i a l s t r i a e a r e w e l l - d e v e l o p e d . 

A t an e l e v a t i o n o f 6,770 f e e t a zone o f q u a r t z s t r i n g e r s 
i s exposed i n g r e e n s t o n e w h i c h i s s h e a r e d a l o n g p l a n e s t h a t 
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s t r i k e n o r t h 50 degrees west and d i p 60 degrees s o u t h - w e s t w a r d . 
The g r e e n s t o n e i s h i g h l y c h l o r i t i z e d , and i n t h e v i c i n i t y of 
t h e s t r i n - e r - z o n e h y d r o t h e r m a l e f f e c t s have produced t y p i c a l 
darkening°of i t s c o l o u r . A s e r i e s of s t r o n g j o i n t s s t r i k e 
n o r t h 55 degrees e a s t and d i p 80 degrees s o u t h - e a s t w a r d . The 
s t r i n g e r - z o n e s t r i k e s g e n e r a l l y s l i g h t l y e a s t of n o r t h . On 
i t s w e s t e r l y m a r g i n t h e r e i s one s t r a n d o f q u a r t z w h i c h 
s t r i k e s n o r t h 20 degrees e a s t and c o n t a i n s a l i t t l e p y r i t e 
and c h a l c o p y r i t e . The s t r i n g e r s t o t h e e a s t o f t h i s w i d t h 
t r e n d f a r t h e r e a s t e r l y and many o f them f o l l o w t h e j o i n t i n g . 
The t o t a l w i d t h o f t h e zone i s as much as 30 f e e t and s l i g h t 
p y r i t i z a t i o n i s g e n e r a l . 

A d r i f t has been d r i v e n f o r 120 f e e t on the w e s t e r l y 
q u a r t z s t r a n d and exposes i t as t y p i c a l l y i r r e g u l a r i n s t r i k e 
and w i d t h . The s t r i k e i s i r r e g u l a r because of a t e n d e n c y l o r 
t h e q u a r t z t o be o f f s e t and change d i r e c t i o n at i n t e r s e c t i o n s 
w i t h t h e j o i n t s . The w i d t h i s i r r e g u l a r on a c c o u n t of b u n c h i -
ness w h i c h o c c u r s a t t h e s e i n t e r s e c t i o n s . Under t h e s e c o n d i 
t i o n s i t i s d i f f i c u l t t o e s t i m a t e an a v e r a g e w i d t h f o r t h e 
v e i n but i t i s d o u b t f u l i f i t i s over 1 f o o t . A t 24 f e e t i n 
s i d e t h e p o r t a l a b r a n c h - s t r i n g e r , s t r i k e n o r t h 5 degrees 
west, d i p i r r e g u l a r , has been f o l l o w e d by a s h o r t d r i f t and 
i s shown t o c o n s i s t o f s t r o n g , b l u e q u a r t z w h i c h c a r r i e s 
bunches of p y r i t e and c h a l c o p y r i t e . A sample o f t h i s s t r i n g 
er No 10, t a k e n a t i t s i n t e r s e c t i o n w i t h t h e main q u a r t z 
s t r a n d ] a c r o s s 6 i n c h e s , a s s a y e d : G o l d , 0=08 oz. per t o n ; 
s i l v e r , 0.5 oz. per t o n . 

N o r t h o f t h i s a d i t a l i n e of o p e n - c u t s exposes q u a r t z 
m i n e r a l i z a t i o n w h i c h may be t h e upward e x t e n s i o n o f t h a t f o u n d 
i n the a d i t . The q u a r t z o c c u r s i n s c h i s t o s e g r e e n s t o n e a l o n g 
t h e s h e a r - z o n e s w h i c h s t r i k e n o r t h 20 d e g r e e s w e s t and d i p 
s t e e p l y south-westward. 

I m m e d i a t e l y t o t h e e a s t o f t h e o p e n - c u t s t h e r e i s a mass 
o f d i o r i t e t h e w e s t e r l y c o n t a c t of w h i c h , a p p a r e n t l y , p a r a l l e l s 
t h e s t r i k e of t h e q u a r t z and t h e s h e a r i n g i n the g r e e n s t o n e . 
The two most s o u t h e r l y o p e n - c u t s expose f r o m 5- t o 1 0 - f o o t 
w i d t h s o f s l i g h t l y - p y r i t i z e d q u a r t z . Samples Nos. 13 and 14 
were t a k e n a c r o s s t h e t o t a l w i d t h . No. 13, a c r o s s 57 i n c h e s , 
a s s a y e d : G o l d , 0.20 oz. per t o n ; s i l v e r , t r a c e . No. 14, 
a c r o s s 72 i n c h e s a s s a y e d : G o l d , t r a c e ; s i l v e r , 0.2 oz. per 
t o n . The r e m a i n d e r of t h e c u t s t o t h e n o r t h expose i n d e f i n i t e 
q u a r t z s t r i n g e r s and, i n one p l a c e , a c o n s i d e r a b l e w i d t h o f 
b a r r e n q u a r t z and c a l c i t e . 

To t h e e a s t t h e d i o r i t e e x t e n d s f o r s e v e r a l hundred f e e t 
b u t i t s m a r g i n i n t h a t d i r e c t i o n i s o b s c u r e d and c o m p l i c a t e d 
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by i n c l u s i o n s o f g r e e n s t o n e . A s t r o n g f e l d s p a r - p o r p h y r y dyke 
l i e s i n t h e d i o r i t e , and i s w e l l - e x p o s e d f o r a l e n g t h of 200 
f e e t . As shown on F i g . 3 t h i s dyke has a p p r o x i m a t e l y t h e same 
s t r i k e as t h e w e s t e r l y m a r g i n o f t h e d i o r i t e and t h e q u a r t z -
zone. S e v e n t y f e e t e a s t e r l y from t h e dyke a v e i n f r o m 6 t o 8 
i n c h e s w i d e , s t r i k e n o r t h 65 degrees e a s t , d i p 65 degrees n o r t h 
westward, i s exposed i n g r e e n s t o n e . Sample No. 11, t a k e n 
a c r o s s 6 i n c h e s o f q u a r t z w h i c h c o n t a i n e d v e r y l i t t l e s u l p h i d e , 
a s s a y e d : G o l d , 0.08 oz. per t o n ; s i l v e r , 0.5 oz. per t o n . A 
s e l e c t sample o f s u l p h i d e m i n e r a l i z a t i o n , w h i c h c o n t a i n e d c h a l 
c o p y r i t e and s m a l l amounts o f p y r i t e , a s s a y e d : G o l d , 0.10 oz. 
per t o n ; s i l v e r , 0.9 oz. per t o n . 

To t h e e a s t of t h i s exposure two s t r i n g e r s o u t c r o p , and 
one o f them may be t h e e x t e n s i o n of t h i s v e i n . I n s u f f i c i e n t 
development-work has been done t o prove t h i s . 

T h i s group i n c l u d e s t h e Gap, F a i t h , Hope, 
EUREKA GROUP. C h a r i t y , L i t t l e W i n n i e , Agnes, L i l l i a n , 

G. Hyde, B u t t e and Anaconda m i n e r a l c l a i m s , 
h e l d by r i g h t o f l o c a t i o n . The p r o p e r t y i s under o p t i o n t o 
t h e Commodore M i n i n g Co. r e p r e s e n t e d by Roy W a l l a c e o f W a l l a 
W a l l a , Wash. The camp, w h i c h c o n s i s t s of one c a b i n , i s l o 
c a t e d on t h e s o u t h - e a s t s i d e o f L y l e Creek B a s i n a t an e l e v a 
t i o n o f 5,950 f e e t . A c c e s s i s by 2 m i l e s o f r o a d and 1 m i l e 
o f t r a i l f r o m t h e L y l e Creek B a s i n r o a d ; t h e Eu r e k a group 
r o a d l e a v e s t h e L y l e Creek r o a d a t a d i s t a n c e o f 2 1/2 m i l e s 
f r o m R e t a l l a c k . A t t h e camp t h e w a l l of L y l e Creek B a s i n 
drops away s t e e p l y t o t h e n o r t h - w e s t ; h i g h e r ground l i e s t o 
t h e n o r t h - e a s t . There i s no adequate w a t e r - s u p p l y near t h e 
camp and d o m e s t i c w a t e r i s a t p r e s e n t o b t a i n e d u nderground. 

The p r o p e r t y was d e v e l o p e d o r i g i n a l l y i n t h e c o u r s e of 
e x p l o r a t i o n f o r l e a d - s i l v e r o r e . T h i s e a r l y work was done on 
t h e h i g h e r ground t o t h e n o r t h - e a s t o f t h e p r e s e n t camp. D i s 
c o v e r y o f g o l d v a l u e s i n a q u a r t z v e i n l e d t o t h e more r e c e n t 
development. 

The camp i s l o c a t e d on t h e s e r p e n t i n e ; a s h o r t d i s t a n c e 
n o r t h e r l y f r o m t h e camp t h e g o l d - q u a r t z v e i n i s exposed on t h e 
s u r f a c e a t an e l e v a t i o n o f 6,320 f e e t , on t h e n o r t h - e a s t e r l y 
c o n t a c t o f t h e s e r p e n t i n e . Where examined on t h e s u r f a c e t h e 
v e i n i s 2 t o 3 f e e t w i d e , c o n s i s t s o f q u a r t z w h i c h c o n t a i n s 
no v i s i b l e s u l p h i d e s , s t r i k e s n o r t h 30 degrees west and s t a n d s 
a l m o s t v e r t i c a l . I t i s c l a i m e d t h a t t h e o u t c r o p can be t r a c e d 
f a r t h e r t o t h e n o r t h - w e s t . 

An a d i t has been d r i v e n b e l o w t h e s u r f a c e o u t c r o p , a t an 
e l e v a t i o n of 6,000 f e e t , and 350 f e e t n o r t h 10 degrees west 
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f r o m t h e camp. The p o r t a l i s i n t h e d i o r i t e about 200 f e e t 
n o r t h o f t h e s e r p e n t i n e c o n t a c t . The a d i t was d r i v e n f o r 290 
f e e t i n a s e m i - c i r c u l a r d i r e c t i o n ; commencing on a b e a r i n g 
n o r t h 25 degrees e a s t , and f i n a l l y b e a r i n g s o u t h 85 degrees 
w e s t . T h i s p a r t of t h e development, known as a c r o s s c u t , i s 
i n d i o r i t e . 

A t 244 f e e t f r o m t h e p o r t a l a narrow s h e a r - z o n e was 
i n t e r s e c t e d w h i c h s t r i k e s n o r t h 8 degrees w e s t and d i p s 55 t o 
70 d e g r e e s westward. I r r e g u l a r q u a r t z s t r i n g e r s f o l l o w t h e 
s h e a r - p l a n e s . A f e l d s p a r - p o r p h y r y dyke w h i c h i s exposed on 
t h e n o r t h w a l l o f t h e c r o s s c u t s t r i k e s n o r t h 60 degrees w e s t 
and d i p s 70 degrees south-westward. A younger more s i l i c e o u s 
dyke, f r e q u e n t l y i n t r u d i n g t h e o l d e r one, c l o s e l y f o l l o w s i t . 
The dykes a r e i n t e r s e c t e d by t h e she a r - z o n e and a d r i f t d r i v e n 
n o r t h e r l y on t h e shear exposes t h e f a u l t e d e x t e n s i o n s o f t h e 
dykes a few f e e t f r o m t h e c r o s s c u t . The d r i f t on t h e s h e a r -
zone ex t e n d s f r o m t h e c r o s s c u t f o r 304 f e e t i n a d i r e c t i o n gen
e r a l l y n o r t h - w e s t e r l y . I n t h i s l e n g t h t h e s h e a r - z o n e p e r s i s t s , 
and q u a r t z s t r i n g e r s , and narrow bands a r e u s u a l l y p r e s e n t 
somewhere w i t h i n i t s w i d t h s . I n some s e c t i o n s t h e s h e a r i s 
as much as 8 f e e t w i d e . The q u a r t z s t r i n g e r s a r e f r e q u e n t l y 
c o n c e n t r a t e d w i t h i n w i d t h s up t o 3 f e e t . The w a l l - r o c k i s 
h e a v i l y sheared and a l t e r e d and i t a p p e a r s p r o b a b l e t h a t t h e 
s i l i c i f i e d s h e a r - z o n e i s c l o s e l y r e l a t e d t o a d i o r i t e - g r e e n -
s t o n e c o n t a c t . A t 158 t o 197 f e e t f r o m t h e c r o s s c u t a s t o p e 
has been c a r r i e d 10 f e e t above t h e back o f t h e d r i f t as de
velopment on a 3- t o 6 - i n c h q u a r t z - b a n d w i t h i n t h e s t r i n g e r -
zone. The d i p o f t h e zone i s 70 t o 75 degrees south-westward. 
A sample t a k e n a c r o s s t h i s band, 3 1/2 i n c h e s w i d e , a t t h e 
back o f t h e s t o p e , a s s a y e d : G o l d , 1,2 oz. per t o n ; s i l v e r , 
0.5 oz. per t o n . A t t h i s l o c a t i o n t h e r e was c o n s i d e r a b l e py
r i t e and c h a l c o p y r i t e i n t h e q u a r t z . The w a l l - r o c k i n t h e 
sto p e i s s c h i s t , c o n t a i n i n g q u a r t z s t r i n g e r s i n w h i c h t h e r e 
i s l i t t l e or no s u l p h i d e . A sample t a k e n on t h e h a n g i n g w a l l -
s i d e o f t h e p r e v i o u s sample, over 24 i n c h e s , a s s a y e d : G o l d , 
t r a c e ; s i l v e r , t r a c e . A t 234 f e e t f r o m t h e main a d i t a s h o r t 
c r o s s c u t t o t h e n o r t h - e a s t p r o v i d e s a good e x p o s u r e o f t h e 
shea r - z o n e . I r r e g u l a r q u a r t z s t r i n g e r s a r e d i s t r i b u t e d a c r o s s 
t h e f u l l w i d t h of t h i s s h e a r - z o n e b u t s u l p h i d e m i n e r a l i z a t i o n 
i s s p a r s e . A sample t a k e n i n t h e c r o s s c u t , a c r o s s 7 f e e t , a s 
sayed: G o l d , 0.22 oz. per t o n ; s i l v e r , t r a c e . The d r i f t f o l 
lows t h e sh e a r t o t h e f a c e a t 304 f e e t f r o m t h e c r o s s c u t . 

C o n c l u s i o n s R e g a r d i n g t h e L y l e C r e e k - 
W h i t e w a t e r Creek A r e a 

The a r e a i s of i n t e r e s t by r e a s o n o f t h e a t t r a c t i v e g o l d 
v a l u e s w h i c h have been p r o v e d t o da t e but f u r t h e r e x t e n s i v e de-

- 4 9 -



by inclusions of greenstone. A strong feldspar-porphyry dyke 
l i e s i n the d i o r i t e , and i s well-exposed for a length of 200 
feet. As shown on F i g . 3 t h i s dyke has approximately the same 
s t r i k e as the westerly margin of the d i o r i t e and the quartz-
zone. Seventy feet easterly from the dyke a vei n from 6 to 8 
inches wide, s t r i k e north 65 degrees east, dip 65 degrees north 
westward, i s exposed i n greenstone. Sample No. 11, taken 
across 6 inches of quartz which contained very l i t t l e sulphide, 
assayed: ' Gold, 0.08 oz. per ton; s i l v e r , 0.5 oz. per ton. A 
select sample of sulphide mineralization, which contained chal
copyrite and small amounts of py r i t e , assayed: Gold, 0.10 oz. 
per ton; s i l v e r , 0.9 oz. per ton. 

To the east of t h i s exposure two stringers outcrop, and 
one of them may be the extension of t h i s vein. I n s u f f i c i e n t 
development-work has been done to prove t h i s . 

This group includes the Gap, Faith, Hope, 
EUREKA GROUP. Charity, L i t t l e Winnie, Agnes, L i l l i a n , 

G. Hyde, Butte and Anaconda mineral claims, 
held by r i g h t of location. The property i s under option to 
the Commodore Mining Co. represented by Roy Wallace of Walla 
Walla, Wash. The camp, which consists of one cabin, i s l o 
cated on the south-east side of Lyle Creek Basin at an eleva
t i o n of 5,950 feet . Access i s by 2 miles of road and 1 mile 
of t r a i l from the Lyle Creek Basin road; the Eureka group 
road leaves the Lyle Creek road at a distance of 2 1/2 miles 
from Retallack. At the camp the wall of Lyle Creek Basin 
drops away steeply to the north-west; higher ground l i e s to 
the north-east. There i s no adequate water-supply near the 
camp and domestic water i s at present obtained underground. 

The property was developed o r i g i n a l l y i n the course of 
exploration for l e a d - s i l v e r ore. This early work was done on 
the higher ground to the north-east of the present camp. Dis
covery of gold values i n a quartz v e i n led to the more recent 
development. 

The camp i s located on the serpentine; a short distance 
northerly from the camp the gold-quartz vein i s exposed on the 
surface at an elevation of 6,320 feet, on the north-easterly 
contact of the serpentine. Where examined on the surface the 
vein i s 2 to 3 feet wide, consists of quartz which contains 
no v i s i b l e sulphides, s t r i k e s north 30 degrees west and stands 
almost v e r t i c a l . I t is claimed that the outcrop can be traced 
farther to the north-west. 

An a d i t has been driven below the surface outcrop, at an 
elevation of 6,000 feet, and 350 feet north 10 degrees west 
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from the camp. The p o r t a l i s i n the d i o r i t e about 200 feet 
north of the serpentine contact. The adit was driven f o r 290 
feet i n a semi-circular d i r e c t i o n ; commencing on a bearing 
north 25 degrees east, and f i n a l l y bearing south 85 degrees 
west. This part of the development, known as a crosscut, i s 
i n d i o r i t e . 

At 244 feet from the p o r t a l a narrow shear-zone was 
intersected which s t r i k e s north 8 degrees west and dips 55 to 
70 degrees westward. Irregular quartz s t r i n g e r s f o l l o w the 
shear-planes. A feldspar-porphyry dyke which i s exposed on 
the north wall of the crosscut st r i k e s north 60 degrees west 
and dips 70 degrees south-westward. A younger more s i l i c e o u s 
dyke, frequently intruding the older one, c l o s e l y follows i t . 
The dykes are intersected by the shear-zone and a d r i f t driven 
northerly on the shear exposes the faulted extensions of the 
dykes a few feet from the crosscut. The d r i f t on the shear-
zone extends from the crosscut for 304 feet i n a d i r e c t i o n gen
e r a l l y north-westerly. In thi s length the shear-zone p e r s i s t s , 
and quartz s t r i n g e r s , and narrow bands are usually present 
somewhere wit h i n i t s widths. In some sections the shear i s 
as much as 8 feet wide. The quartz stringers are frequently 
concentrated w i t h i n widths up to 3 feet . The wall-rock i s 
heavily sheared and altered and i t appears probable that the 
s i l i c i f i e d shear-zone i s c l o s e l y r e l a t e d to a dio r i t e - g r e e n -
stone contact. At 158 to 197 feet from the crosscut a stope 
has been carried 10 feet above the back of the d r i f t as de
velopment on a 3- to 6-inch quartz-band w i t h i n the s t r i n g e r -
zone. The dip of the zone i s 70 to 75 degrees south-westward. 
A sample taken across t h i s band, 3 l/2 inches wide, at the 
back of the stope, assayed: Gold, 1,2 oz. per ton; s i l v e r , 
0.5 oz. per ton. At t h i s l o c a t i o n there was considerable py
r i t e and chalcopyrite i n the quartz. The wall-rock i n the 
stope i s sch i s t , containing quartz s t r i n g e r s i n which there 
i s l i t t l e or no sulphide. A sample taken on the hangingwall-
side of the previous sample, over 24 inches, assayed: Gold, 
trace; s i l v e r , trace. At 234 fe e t from the main a d i t a short 
crosscut to the north-east provides a good exposure of the 
shear-zone. Irregular quartz stringers are d i s t r i b u t e d across 
the f u l l width of t h i s shear-zone but sulphide m i n e r a l i z a t i o n 
i s sparse. A sample taken i n the crosscut, across 7 feet, as
sayed : Gold, 0.22 oz. per ton; s i l v e r , trace. The d r i f t f o l 
lows the shear to the face at 304 feet from the crosscut. 

Conclusions Regarding the Lyle Creek- 
Whitewater Creek Area 

The area i s of i n t e r e s t by reason of the a t t r a c t i v e gold 
values which have been proved to date but further extensive de-
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velopment i s r e q u i r e d t o a s c e r t a i n a s y s t e m of l o c a l i z a t i o n 
f o r t h e s e v a l u e s and t h e e x t e n t o f g o l d - c o n c e n t r a t i o n i n such 
a system. Thus f u r t h e r p r o s p e c t i n g , s u r f a c e or underground, 
s h o u l d be c o n d u c t e d p r i m a r i l y t o a s c e r t a i n t h e p a t t e r n o f o r e -
sh o o t s i n t h e v e i n - s y s t e m . Some s p e c i f i c s u g g e s t i o n s f o r t h e 
d i r e c t i o n o f p l a n n e d development a r e c o n t a i n e d i n t h e f o l 
l o w i n g : (1) N o t a b l y , t h a t t h e v e i n s on t h e n o r t h - e a s t e r l y 
m a r g i n o f the s e r p e n t i n e appear more a t t r a c t i v e t h a n t h o s e on 
t h e s o u t h - w e s t e r l y . (2) That t h e r e may be some i n t e r s e c t i o n s 
o f t h e n o r t h - w e s t e r l y f r a c t u r e - s y s t e m by s e c o n d a r y f r a c t u r e s 
t o produce c o n d i t i o n s f a v o u r a b l e t o t h e d e p o s i t i o n of o r e . 
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