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BRENDA LAKE MINING PROSPECT 

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

T h i s e s s a y p r e s e n t s , i n " b r i e f , t h e B r e n d a Lake 

m i n i n g p r o s p e c t : i t s p h y s i c a l f e a t u r e s , background, g e o l o g y 

and m i n e r a l i z a t i o n . I t i n c l u d e s a s h o r t d e s c r i p t i o n o f some 

o f t h e methods u s e d t o e s t i m a t e t h e v a l u e and e x t e n t o f t h e 

zone o f m i n e r a l i z a t i o n . 

The Brenda Lake m i n i n g p r o s p e c t i s s i t u a t e d 2 m i l e s 

e a s t o f B r e n d a Lake and about 14 m i l e s n o r t h w e s t o f P e a c h l a n d 

i n t h e Okanogan d i s t r i c t o f B r i t i s h C o l u m b i a . * The p r o s p e c t 

c o n s i s t s o f about 8.5 m i n e r a l c l a i m s c o v e r i n g a l a r g e a r e a o f 

low-g r a d e m i n e r a l i z a t i o n . The p r o s p e c t i s a c c e s s i b l e by means 

o f a 21 m i l e g r a v e l r o a d f o l l o w i n g t h e n o r t h s i d e o f P e a c h l a n d 

Creek west f r o m P e a c h l a n d , B. C. 

* See A p p e n d i x I 



P h y s i o g r a p h y 

L o c a t e d between 5 3 0 0 and 5700 f e e t i n e l e v a t i o n , 

Brenda Lake p r o s p e c t i s about 1 0 0 0 f e e t below t r e e l i n e . The 

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

about 5 0 0 f e e t . The a r e a i s d r a i n e d by P e a c h l a n d Creek; and 

Trepanege Greek and i t s t r i b u t a r y MacDonald Creek. 

P h y s i o g r a p h i c a l l y , t h e p r o s p e c t can be d i v i d e d 

r o u g h l y i n t o f o u r s e c t i o n s . The e a s t e r n p a r t , burned oy a 

f o r e s t f i r e about 1935» i s c o v e r e d w i t h s econd-growth j a c k -

p i n e and d e a d f a l l , w h i l e t h e w e s t e r n p a r t r e t a i n s i t s heavy 

s p r u c e and balsam. The n o r t h e r n h a l f o f t h e p r o p e r t y i s w e l l 

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

few o f t h e h i l l s , i s l a r g e l y c o v e r e d w i t h g l a c i a l t i l l . 

G l a c i a t i o n 

G l a c i a t i o n d u r i n g P l e i s t o c e n e ' 1 * * t i m e caused a g r e a t 

d e a l o f e r o s i o n i n t h e a r e a t o t h e west o f Okanogan L a k e . 

These g l a c i e r s , moving i n g e n e r a l SSE, were t h i c k enough t o 

o v e r r i d e Pennask M o u n t a i n a t 6 5 0 0 f e e t , t h e h i g h e s t m o u n t a i n 

i n t h e B r e n d a a r e a . L i k e w i s e t h e v a l l e y s o f t h e c r e e k s 

d r a i n i n g j p a s t i n t o Okanogan Lake b e a r e v i d e n c e o f U-shaped 

d r e d g i n g by g l a c i e r s . The r e t r e a t o f t h e i c e l e f t a m a n t l e 

* See A p p e n d i x I 
•** See A p p e n d i x I I 



o f g l a c i a l t i l l o v e r most of t h e a r e a . Numerous e s k e r s a r e 

f o u n d on t h e upper p o r t i o n s o f P e a c h l a n d C r e e k . Huge b o u l d e r s , 

f r o m 1 0 t o 15 f e e t i n d i a m e t e r , a r e s t r e w n t h r o u g h o u t t h e 

upper r e a c h e s o f P e a c h l a n d and Trepanege C r e e k s where t h e y 

have been l e f t by t h e g l a c i e r s . 

Economic Backgr o u n d 

The o l d Copper K i n g w o r k i n g s l i e a t t h e south'end 

o f t h e p r e s e n t l y known a r e a o f m i n e r a l i s a t i o n . Here a s m a l l , 

h i g h - g r a d e e h a l e o p y r i t e - i n - q u a r t z v e i n was worked on a s m a l l 

s c a l e 15 t o 2 0 y e a r s ago. A deep open-cut and two c r o s s c u t 

a d i t s about 50 f e e t l o n g were d r i v e n i n t o t h e s t e e p l y - d i p p i n g 

q u a r t z v e i n . A l t h o u g h a few s h i p m e n t s o f o r e were made t o t h e 

s m e l t e r by p a c k t r a i n , t h e a r e a was t h e n r e l a t i v e l y i n a c c e s s i 

b l e and t h e r e was t o o l i t t l e h i g h - g r a d e o r e t o p r o v e p r o f i t 

a b l e . 

R e c e n t l y , l o w - g r a d e o r e s i n l a r g e q u a n t i t i e s have 

t a k e n t h e p l a c e o f t h e s m a l l e r - q u a n t i t y h i g h - g r a d e o r e s as 

p r o f i t - m a k i n g d e v e l o p m e n t s . The p r i m a r y r e a s o n f o r t h i s 

s i t u a t i o n i s t h a t h i g h - t o n n a g e o p e r a t i o n s ^ ' H i g h - t o n n a g e 
(can K K i i n e ov-& st s U^cy cost p ^ f e ^ fhan k^^fo1*1*^.,, ? f&rSTie ns^ 

o p e r a t i o n s a r e a l s o l o n g range i n v e s t m e n t s . I t i s n o t w o r t h 

w h i l e b u i l d i n g a c o n c e n t r a t i n g m i l l f o r a s h o r t - l i v e d , low-
tonnage o p e r a t i o n . 



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

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

G e o l o g y 

L o c a t i o n o f t h e p r o s p e c t * 

The zone o f m i n e r a l i z a t i o n o f t h e Brenda p r o s p e c t i s 

l o c a t e d on and t o t h e e a s t o f t h e c o n t a c t between t h e two main 

g e o l o g i c a l f o r m a t i o n s o f t h e a r e a . These f o r m a t i o n s a r e t h e 

N i c o l a v o l c a n i c s , t o t h e w e s t , and t h e Okanogan g r a n o d i o r i t e s , 

t o t h e e a s t -

N i c o l a Group - V o l c a n i c s 

The N i c o l a group, c o n s i s t i n g o f v o l c a n i c s and i n t e r -

bedded s e d i m e n t s was formed d u r i n g U pper T r i a s s i c * * t i m e . I t 

c o v e r s much o f a b e l t , about 30 m i l e s w i d e , f r o m P r i n c e t o n and 

t h e I n t e r n a t i o n a l B o r d e r , n o r t h t o Kamloops L a k e . T h i s f o r 

m a t i o n c o n s i s t s o f d a r k , v o l c a n i c t u f f s and a r g i l l i t e s o f 

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

a few p l a c e s . 

Okanogan I n t r u s i v e s - G r a n o d i o r i t e s 

F o l l o w i n g t h e d e p o s i t i o n o f t h e N i c o l a v o l c a n i c s , 

t h e Okanogan i n t r u s i v e s , i n p a r t i c u l a r t h e " w h i t e " g r a n o d i o r i t e , 

i n t r u d e d t h e e a s t e r n s i d e o f t h e N i c o l a s . D u r i n g J u r a s s i c * * 

See A p p e n d i x I 
*•* See A p p e n d i x I I 



o r e a r l y Lower C r e t a c e o u s * * t i m e , t h e s e i n t r u s i v e s advanced 

t h r o u g h o u t an e x t e n s i v e s e c t i o n between Okanogan Lake and t h e 

N i c o l a v o l c a n i c s t o t h e w e s t . 

I t i s p r o b a b l e t h a t t h e g r a n o d i o r i t e o r i g i n a t e d a t 

g r e a t d e p t h s but I t i s n o t known how f a r below t h e o r i g i n a l 

" r o o f - c o n t a c t " the p r e s e n t o u t c r o p s u r f a c e l i e s . I t seems 

p o s s i b l e , f r o m t h e appearance o f t h e p r e s e n t c o n t a c t , t h a t t h e 

zone o f m i n e r a l i s a t i o n was formed a t t h e edge o f a dome i n t h e 

g r a n o d i o r i t e b a t h o l i t h . The best e v i d e n c e f o r t h i s dome 

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

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

h undred f e e t t o t h e v o l c a n i c s i d e o f t h e c o n t a c t . I n o t h e r 

p l a c e s t h i s g n e i s s i c - s t r u c t u r e i s o n l y a few f e e t w i d e , i n d i 

c a t i n g a r e l a t i v e l y s t e e p l y - d i p p i n g c o n t a c t ( s e e F i g u r e 1 ) . 

F i g u r e 1. S h a l l o w d i p p i n g c o n t a c t i n d i c a t e d  
by a wide zone o f g n e i s s i c l i n e a t i o n s 

I n p a r t a t l e a s t , t h e g r a n o d i o r i t e seems t o have 

been d e r i v e d f r o m t h e g r a n i t i z a t i o n o f v o l c a n i c r o c k s , r a t h e r 

t h a n a s t r i c t l y magmatic i n t r u s i v e . 

** See A p p e n d i x I I 



The a v e rage c o m p o s i t i o n o f t h e w h i t e g r a n o d i o r i t e 

has been measured a t a p p r o x i m a t e l y : 6 0 $ p l a g i o c l a s e , 20% 

q u a r t z , 5$ o r t h o c l a s e , 10% b i o t i t e and some amphibole and 

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

f r o m t h e r e d and g r e y g r a n o d i o r i t e , i n o t h e r p a r t s o f the 

b a t h o l i t h , by b e i n g s l i g h t l y more b a s i c i n c h e m i c a l compo

s i t i o n . The r e d and g r e y phases c o n t a i n more b i o t i t e , q u a r t s 

and o r t h o c l a s e and somewhat l e s s p l a g i o c l a s e . I n t h e v i c i n i t y 

o f P e a c h l a n d Lake, w e l l w i t h i n t h e w h i t e phase, l i e s a s m a l l 

body o f b a s i c i n t r u s i v e s . These r o c k s grade f r o m a d i o r i t e 

around P e a c h l a n d Lake t o a l m o s t a gabbro i n one a r e a j u s t 

n o r t h o f t h e l a k e . 

T e r t i a r y * * vo l c a n i c s 

Of r e l a t i v e l y r e c e n t g e o l o g i c a l o r i g i n , t h a t i s 

w i t h i n t h e l a s t 6 0 m i l l i o n y e a r s , a r e t h e T e r t i a r y v o l c a n i c s . 

These c o n s i s t l a r g e l y o f l i g h t g r e y , somewhat v e s i c u l a r 

b a s a l t s . S i n c e t h e y d i d n o t g a i n any g r e a t t h i c k n e s s , t h e s e 

v o l c a n i c s were p r o b a b l y l a r g e l y removed f r o m t h e s u r f a c e by 

t h e a c t i o n o f t h e P l e i s t o c e n e g l a c i e r s . O n l y a few remnant 

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

D i k e s 

P r o b a b l y t h e most c o n s p i c u o u s o f t h e s e v e r a l k i n d s 

o f d i k e s f o u n d i n t h e B r e n d a a r e a a r e t h e q u a r t s - f e l d s p a r , 

p e g m a t i t e d i k e s . These a r e f o u n d , up t o 2 0 f e e t w i d e, on t h e 

c o n t a c t zone between t h e N i c o l a v o l c a n i c s and t h e w h i t e 

**' See A p p e n d i x I I 



g r a n o d i o r i t e ( s e e F i g u r e 2 ) . These v e r y c o a r s e - g r a i n e d d i k e s 

are composed o f 60% t o 80% f e l d s p a r , w i t h t h e r e m a i n d e r q u a r t z . 

They a r e a l m o s t e n t i r e l y l a c k i n g i n o t h e r m i n e r a l s . 

F i g u r e 2. B e n d i n g o f N i c o l a edge o f c o n t a c t  
due t o i n t r u s i v e p r e s s u r e s o f t h e p e g m a t i t e 

Throughout t h e w e s t e r n p a r t o f t h e g r a n o d i o r i t e a r e 

s c a t t e r e d d a r k , b a s i c , T e r t i a r y * * d i k e s . U s u a l l y a few i n c h e s 

t o a f o o t w i d e , one r e a c h e d a w i d t h o f 15 f e e t and a t o t a l 

l e n g t h o f about 2000 f e e t . These d i k e s have a g e n e r a l e a s t -

west d i r e c t i o n and a r e c l o s e t o v e r t i c a l . 

See A p p e n d i x I I 



Throughout the zone o f m i n e r a l i z a t i o n but w i t h o u t 

any p a r t i c u l a r o r i e n t a t i o n a r e numerous a p l i t e d i k e s . These 

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

i n s t e a d o f b e i n g c o a r s e , t h e y a r e v e r y f i n e g r a i n e d . They ar e 

u s u a l l y l e s s t h a n 8 i n c h e s w i d e and about 20 f e e t l o n g . S i n c e 

t h e same f r a c t u r e s c u t t h e a p l i t e as c u t t h e g r a n o d i o r i t e , t h e 

f r a c t u r e s a r e d e f i n i t e l y p o s t - a p l i t e ( s e e F i g u r e 3 ) • 

F i g u r e 3. V e r t i c a l m i n e r a l i z e d f r a c t u r e s  
i n g r a n o d i o r i t e ( p o s t - a p l i t e ) 

Of p a r t i c u l a r s c i e n t i f i c i n t e r e s t but o f no a p p a r e n t 

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

p o r p h y r y d i k e about 10 f e e t w i d e . The c h e m i c a l c o m p o s i t i o n 

o f t h i s d i k e was changed, s e e m i n g l y , t o a more a c i d i c phase 

w h i l e t h e d i k e was s t i l l i n t h e m o l t e n s t a t e . T h i s i s 



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

c r y s t a l s r e m a i n e d a much d a r k e r , more b a s i c , p l a g i o c l a s e t h a n 

t h e r e s t o f t h e r o c k w h i c h i s a l i g h t - c o l o r e d p l a g i o c l a s e 

( s e e F i g u r e 3) . 

F i g u r e 4. F e l d s p a r - p o r p h y r y d i k e 

None o f t h e d i k e s e n c o u n t e r e d . o n t h e p r o s p e c t had 

any e v i d e n t b e a r i n g on t h e o r i g i n o r o c c u r r e n c e o f t h e 

m i n e r a l i z a t i o n . 



F r a c t u r e s and. M i n e r a l i z a t i o n 

As m e n t i o n e d above i n t h e Economic Background, t h e 

w i d e s p r e a d m i n e r a l i z a t i o n o f t h e B renda c l a i m group i s i n t e r 

e s t i n g f r o m a m i n i n g p o i n t o f v i e w . The two m e t a l l i c m i n e r a l s 

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

r e s p e c t i v e l y c o pper and molybdenum m i n e r a l s . B o t h a r e l o c a t e d 

o n l y i n t h e f r a c t u r e s o f t h e g r a n o d i o r i t e ( s e e F i g u r e 3 ) . 

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

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

s e t s , t h r e e o f w h i c h a r e a p p r o x i m a t e l y e a s t t o s o u t h e a s t and 

one w h i c h i s a p p r o x i m a t e l y due n o r t h . These g i v e r i s e t o a 

t h e o r y w h i c h s u g g e s t s t h a t t h e i n t r u s i v e p r e s s u r e s were 

p r o b a b l y l a r g e l y f r o m about 3 70° E ( s e e A p p e n d i x I I I ) . 

F r a c t u r i n g i n some a r e a s i s m o s t l y f l a t l y i n g o r 

n e a r l y s o . T h i s i s what i s known as s h e e t i n g , t h a t i s i t was 

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

p r e s s u r e s . T h i s i s a r e l a t i v e l y r e c e n t o c c u r r e n c e and 

c o n s e q u e n t l y has no b e a r i n g on t h e m i n e r a l i z a t i o n . 

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

2 t o 10 i n c h e s i n t h e m i n e r a l i z e d zone, t o 2 t o 3 f e e t w i t h i n 

t h e main body o f t h e g r a n o d i o r i x e t o t h e n o r t h e a s t . I t i s 

u n l i k e l y t h a t the m i n e r a l i z a t i o n a f f e c t e d t h e f r a c t u r e s . 



More l i k e l y , t h e m i n e r a l i z a t i o n f o l l o w e d t h e zone o f most 

i n t e n s e f r a c t u r i n g where p e n e t r a t i o n o f t h e m i n e r a l - b e a r i n g 

s o l u t i o n s was made e a s i e r . S i n c e some c a s e s were n o t e d where 

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

s i t i o n and o t h e r c a s e s n o t e d where t h e r e v e r s e was t r u e , t h e 

g e n e r a l s i t u a t i o n was l i k e l y a c o n c u r r e n t d e p o s i t i o n . No one 

f r a c t u r e d i r e c t i o n seems t o have been p r e f e r r e d o v e r t h e 

o t h e r s f o r m i n e r a l i z a t i o n , e x c e p t where l o c a l i z e d f r a c t u r e s 

c o n t a i n e d w i d e r spaces.' A l t h o u g h m i n e r a l i z a t i o n i s f a i r l y 

c o n s t a n t o v e r t h e c e n t r a l p o r t i o n o f t h e c l a i m group, t h e r e 

a r e s l i g h t c o n c e n t r a t i o n s s c a t t e r e d more o r l e s s a t random 

t h r o u g h o u t . T h i s c e n t r a l m i n e r a l i s e d zone has no w e l l - d e f i n e d 

b o u n d a r i e s , e s p e c i a l l y on t h e n o r t h and e a s t where i t g r a d u a l l y 

t a p e r s t o a n e g l i g i b l e amount. 

The o c c u r r e n c e o f a h i g h - g r a d e showing on t h e s i t e 

o f t h e o l d Copper K i n g w o r k i n g s i s a p p a r e n t l y t h e e x c e p t i o n 

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

v e i n a few f e e t wide has been w e l l m i n e r a l i z e d w i t h c h a l c o 

p y r i t e , and some m o l y b d e n i t e and p y r i t e . Whether o r not t h e 

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

i z a t i o n I n t h e f r a c t u r e s o f t h e c o u n t r y r o c k , i s n o t y e t known. 

L o c a l l y , o n l y one showing i s known w i t h i n t h e N i c o l a 

v o l c a n i c s . About two m i l e s west o f t h e main m i n e r a l i z e d a r e a 

i s a s m a l l l e a d - z i n c o c c u r r e n c e . Two s m a l l e x p l o r a t o r y p i t s 



were e x c a v a t e d s e v e r a l y e a r s ago e x p o s i n g a one t o two i n c h 

v e i n o f c o a r s e l y - c r y s t a l l i n e g a l e n a and s p h a l e r i t e . 

S e v e r a l f a u l t s , l y i n g about H 70° E, a r e i n d i c a t e d 

i n t h e n o r t h e r n p a r t o f t h e Brenda p r o p e r t y . A l t h o u g h t h e i r 

p r e s e n c e has n o t d e f i n i t e l y been a s c e r t a i n e d , s e v e r a l p r o ¬

nounced l i n e s were n o t e d on a i r p h o t o g r a p h s . These l i n e s 

c o n t a i n c r e e k s , l a k e s and swamps w h i c h o f t e n i n d i c a t e f a u l t s . 

They a r e d e c i d e d l y l a c k i n g i n o u t c r o p s , Nearby o u t c r o p s o f t e n 

show e v i d e n c e o f f a u l t i n g , by s l i c k e n s i d e s p a r a l l e l t o t h e 

main f a u l t z o n e s . 

Development o f t h e B r e n d a P r o s p e c t 

Modern development o f m i n i n g p r o s p e c t s 

I n o r d e r t o e v a l u a t e t h e m e r i t s o f a m i n e r a l i z e d 

a r e a f o r t h e p u r p o s e o f o p e n i n g a mine, many new t e c h n i q u e s 

have been d e v e l o p e d . A l o n g w i t h s u r f a c e g e o l o g i c a l mapping 

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

s u r v e y s u t i l i z i n g t h e i n h e r e n t m a g n e t i c , e l e c t r i c a l , p h y s i c a l 

and c h e m i c a l p r o p e r t i e s o f t h e e a r t h ' s c r u s t have been 

i n v e n t e d . These s u r v e y s p r o v i d e a r e l a t i v e l y f a s t , i n 

e x p e n s i v e method o f f i n d i n g t h e c o n c e n t r a t i o n s o f m i n e r a l 

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

Most g e o p h y s i c a l s u r v e y s a r e n o t u s e d a l o n e but a r e used i n 



c o n j u n c t i o n w i t h g e o l o g y . 

The f o l l o w i n g i s a d e s c r i p t i o n o f each o f t h e above 

s u r v e y s . 

G e o l o g i c a l mapping 

The b a s i s f o r a l l s u r v e y s i s usually t h e mapping o f 

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

r e g i o n i n r e c o n n a i s s a n c e . At Brenda, o u t c r o p s , changes i n 

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

were mapped i n p a r t i c u l a r . 

Magnetometer s u r v e y 

I n t h e hope t h a t t h e r e c o u l d be some r e l a t i o n s h i p 

between m a g n e t i c v a l u e s and m i n e r a l i z a t i o n , a magnetometer was 

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

e a r t h ' s m a g n e t i c f i e l d o v e r t h e zone o f known m i n e r a l i z a t i o n . 

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

had a n o t i c a b l e a f f e c t on t h e r e a d i n g s o b t a i n e d i n some a r e a s . 

A c o m p a r i s o n o f t h e a n o m a l i e s w i t h t h e t o p o g r a p h y showed, 

however, t h a t s e v e r a l m a g n e t i c a n o m a l i e s do e x i s t o v e r t h e 

c e n t r a l p a r t o f t h e p r o p e r t y . A check s u r v e y i n t o t h e N i c o l a 

v o l c a n i c s showed a v e r y f l a t m a g n e t i c r e l i e f compared w i t h 

t h a t o f t h e g r a n o d i o r i t e . 

S i n c e no second magnetometer was m a i n t a i n e d as a 



b a s e - s t a t i o n s t a n d a r d , e r r a t i c r e a d i n g s o b t a i n e d i n t i m e s o f 

sun spot a c t i v i t y were o f no v a l u e and had t o be d i s c a r d e d . 

I n d u c e d P o l a r i z a t i o n s u r v e y 

By f a r t h e most i m p o r t a n t t y p e o f g e o p h y s i c a l s u r v e y 

used a t Brenda, "Induced P o l a r i z a t i o n " , i s a v e r y r e c e n t de

velopment by McPhar G e o p h y s i c a l L i m i t e d . T h i s new s u r v e y 

u t i l i z e s t h e d i f f e r e n c e between A. G. and D. C. c o n d u c t i v i t y 

o f t h e b e d r o c k t o c a l c u l a t e a r e s i s t i v i t y and a " m e t a l f a c t o r " . 

The d i s t r i b u t i o n o f t h e r e s u l t s may be i n t e r p r e t e d by a t r a i n e d 

s p e c i a l i s t . I nduced P o l a r i z a t i o n was used p r i m a r i l y t o t r a c e 

t h e m i n e r a l i z a t i o n t o t h e s o u t h and s o u t h - e a s t where o v e r b u r d e n 

o b s c u r e s t h e b e d r o c k . 

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

o f about 400 f e e t a l o n g a s t r a i g h t l i n e . A t r a n s m i t t i n g 

s t a t i o n i s s e t up a t one end o f t h i s l i n e and a r e c e i v e r i s 

s e t up a t a ground c o n t a c t 400 f e e t away. The t r a n s m i t t e r 

s e t s up c u r r e n t s i n t h e ground w h i c h a r e p i c k e d up by t h e 

r e c e i v e r . R e a d i n g s a r e t a k e n and t h e r e c e i v e r moved, i n 400 

f o o t s t a g e s , f a r t h e r from t h e t r a n s m i t t e r u n t i l t h e l i n e i s 

c o m p l e t e d ( s e e F i g u r e 5 ) . 

As may be seen f r o m F i g u r e 5, i n c r e a s i n g t h e l e n g t h 

o f t h e s u r v e y i n c r e a s e s , up t o a maximum o f about 1000 f e e t , 

t h e d e p t h a t w h i c h i n f o r m a t i o n may be g a t h e r e d . A n o m a l i e s i n 



t h e c e n t r a l p a r t o f t h e zone o f m i n e r a l i z a t i o n were checked 

by magnetometer r e s u l t s t o make su r e t h e s e " h i g h s " were n o t 

c a u s e d by m a g n e t i t e . 

G e o e h e m i c a l s u r v e y 

A g e o c h e m i c a l s u r v e y was r u n i n t h e B r e n d a a r e a on 

a r e c o n n a i s s a n c e b a s i s . Stream s i l t samples were c o l l e c t e d 

and t e s t e d on t h e p r o p e r t y f o r minute amounts of c o p p e r w h i c h 

c o u l d i n d i c a t e a zone o f m i n e r a l i z a t i o n . These t e s t s were 

o n l y r o u g h l y q u a n t i t a t i v e . 

Diamond D r i l l i n g 

Diamond d r i l l i n g on t h e B r e n d a p r o s p e c t was accom

p l i s h e d by t h e u s e o f t h r e e s e p a r a t e s i z e s o f d r i l l machines 



f o r t h r e e d i f f e r e n t p u r p o s e s 

Most o f t h e d r i l l i n g on t h e p r o s p e c t c o n s i s t e d o f 

s h o r t h o l e s a t t h e c o r n e r s o f a 400 f o o t g r i d . These h o l e s 

were p l a c e d by t h e use o f an X - r a y diamond d r i l l ( s e e F i g u r e 

6 ) . Two h o l e s 20 f e e t deep were d r i l l e d a t each s e t u p , one 

at H 4 5 ° W ( - 4 5 ° ) and one a t S 4 5 ° W ( - 4 5 ° ) so as t o cut t h e 

m a j o r i t y o f f r a c t u r e s . The d r i l l c o r e t h u s o b t a i n e d was 

examined f o r changes i n m i n e r a l i z a t i o n and r o c k c o m p o s i t i o n , 

and t h e n a s s a y e d f o r c o p p e r and molybdenum. 

F i g u r e 6. X-ra.y diamond d r i l l 



Secondary d r i l l i n g , f o r assessment work on m i n e r a l 

c l a i m s and f o r a s s a y s o u t s i d e t h e main zone o f m i n e r a l i z a t i o n , 

was a c c o m p l i s h e d by t h e u s e o f a P a c k - s a c k diamond d r i l l . 

S e v e r a l h o l e s 5 0 and 100 f e e t deep were d r i l l e d a t a p p r o x i 

m a t e l y r i g h t a n g l e s t o t h e f r a c t u r e d i r e c t i o n s so as t o o b t a i n 

a more n e a r l y c o r r e c t a s s a y . 

Three deep h o l e s were a l s o d r i l l e d u s i n g a l a r g e 

d r i l l r i g . These were i n t e n d e d t o s u p p l y i n f o r m a t i o n as t o 

whether o r n o t t h e amount o f m i n e r a l i z a t i o n changed a t d e p t h . 

These h o l e s were d r i l l e d a t - 4 5 e t o t h e h o r i z o n t a l f o r 300 

f e e t and showed no s i g n i f i c a n t change i n m i n e r a l i z a t i o n . 

G e n e r a l mapping 

I n o r d e r t o c o r r e l a t e g e o l o g i c a l , g e o p h y s i c a l and 

diamond d r i l l i n f o r m a t i o n , a c o n t o u r map was made f r o m g o v e r n 

ment a i r p h o t o s by P h o t o g r a p h i c Survey C o r p o r a t i o n L i m i t e d o f 

Va n c o u v e r . A g r i d o f l i n e s 400 f e e t a p a r t were cut e a s t - w e s t 

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

and t o make p o s s i b l e t h e r u n n i n g o f t h e g e o p h y s i c a l s u r v e y s . 

These g r i d l i n e s were ^ t i e d i n " by t h r e e t r a n s i t s u r v e y l i n e s , 

two r u n n i n g n o r t h - s o u t h and one r u n n i n g e a s t - w e s t . A l l g r i d 

l i n e s were c h a i n e d and marked a t 100 f o o t i n t e r v a l s f o r 

r e f e r e n c e . 



C o n c l u s i o n 

The Brenda Lake m i n i n g p r o s p e c t i s an example o f 

the' modern t r e n d o f m i n i n g companies t o w a r d s e x p l o r a t i o n o f 

l a r g e a r e a s o f low-grade m i n e r a l i z a t i o n f o r f u t u r e mines. 

The use o f s e v e r a l g e o p h y s i c a l s u r v e y s t o g e t h e r and i n 

c o n j u n c t i o n w i t h g e o l o g y and diamond d r i l l i n g f o r m a com

b i n a t i o n Yv rhich, when u s e d p r o p e r l y u n d e r g i v e n c o n d i t i o n s , 

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

c o n d i t i o n s . 
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G l o s s a r y o f t e r m s 

A d i t 

Anomaly 

A r g i l l i t e 

B a s i c 

B a t h o l i t h 

Bedded 
C o u n t r y r o c k 

Dip 

E s k e r 

F a u l t 

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

- a zone o f a b n o r m a l l y h i g h v a l u e s i n a 
g e o p h y s i c a l o r g e o c h e m i c a l s u r v e y 

- a r o c k d e r i v e d f r o m t h e c o m p a c t i o n o f 
s i l t , c l a y and mud 

- a g e n e r a l c h e m i c a l c o m p o s i t i o n o f r o c k s 
c o n t a i n i n g more p l a g i o c l a s e and d a r k m i n e r a l s , a n d 
l e s s q u a r t z and o r t h o c l a s e 

- an enormous body o f i n t r u s i v e r o c k , 
o f t e n o f c o n t i n e n t a l p r o p o r t i o n s 

- l a y e r e d , as i n s e d i m e n t s 
- t h e main body o f r o c k s u r r o u n d i n g an 

a r e a o f p a r t i c u l a r i n t e r e s t 
- t h e i n c l i n a t i o n o f bedded r o c k o r o f a 

g e o l o g i c a l c o n t a c t f r o m t h e h o r i z o n t a l 
- a l o n g r i d g e o f sand and g r a v e l d e p o s i t e d 

u n d e r t h e s i d e s o f a g l a c i e r 
- a b r e a k i n t h e e a r t h 1 s c r u s t w i t h 

d i s p l a c e m e n t o f t h e two s i d e s ( r o c k masses) 
F e l d s p a r P o r p h y r y - a r o c k c o n s i s t i n g m o s t l y o f f e l d s p a r w i t h 

l a r g e c r y s t a l s imbedded i n a f i n e r g r a i n e d m a t r i x 
F o r m a t i o n - a group o f r o c k s formed u n d e r a g i v e n 

group o f c o n d i t i o n s , d u r i n g a g i v e n t i m e i n t e r v a l 
F r a c t u r e - a brea k o r c r a c k I n t h e r o c k w h i c h i s 

no t d i s p l a c e d . A group o f p a r a l l e l c r a c k s i s 
c a l l e d a " s e t o f f r a c t u r e s " 

G e o c h e m i c a l s u r v e y - a s u r v e y w h i c h c h e c k s t h e c h e m i c a l compo
s i t i o n o f r o c k s o r s o i l s , u s u a l l y t o d e t e c t s m a l l 
amounts o f a m e t a l 

G e o p h y s i c a l s u r v e y - a s u r v e y w h i c h u s e s t h e p h y s i c a l p r o p e r 
t i e s o f t h e b e d r o c k t o l o c a t e changes i n r o c k 
t y p e , c o n d i t i o n o r c o m p o s i t i o n 

G l a c i a l t i l l - an u n s o r t e d l a y e r o f r o c k and d e b r i s 
l e f t i n t h e wake o f a g l a c i e r 

G n e i s s i c - a l i g n m e n t o f t h e b i o t i t e g r a i n s i n a r o c k 
t o g i v e a l i n e a t e d a p p e a r a n c e , ( o f t e n c a u s e d by 
p r e s s u r e ) 



G r a n i t i z a t i o n - t h e g r a d u a l change o f a sediment o r 
v o l c a n i c r o c k t o a r o c k s i m i l a r t o g r a n i t e ( o r 
g r a n o d i o r i t e ) by metamorphism 

I n t r u s i v e - a r o c k w h i c h has, w h i l e m o l t e n , p e n e t r 
a t e d p r e e x i s t i n g r o c k s b e n e a t h t h e e a r t h ' s s u r f a c e 

Magmatic - a m o l t e n c o n d i t i o n 
Magnetometer - e s s e n t i a l l y a v e r y s e n s i t i v e m a g n e t i c 

n e e d l e , on a h o r i z o n t a l p i v o t , u s e d t o measure 
t h e v e r t i c a l i n t e n s i t y o f t h e e a r t h ' s m a g n e t i c 
f i e l d 

M i n e r a l i s a t i o n - t h e i m p r e g n a t i o n o f a body o f r o c k w i t h 
a m e t a l l i c m i n e r a l 

Open c u t - a v e r t i c a l n o t c h c u t i n a h i l l s i d e by 
r e m o v i n g r o c k 

Outcrop - a p l a c e a t w h i c h t h e m a i n body o f sub
s u r f a c e r o c k p r o t r u d e s above t h e ground s u r f a c e 

O v e r b u r d e n - a s u r f a c e l a y e r composed o f s o i l , l o o s e 
r o c k s and v e g e t a t i o n w h i c h o b s c u r e s t h e b e d r o c k 

'"Pack-sack* Diamond d r i l l - a p o r t a b l e d r i l l w h i c h w i l l p e n e t r 
a t e 1 0 0 f e e t -(two o p e r a 7 5 r s required) 

P e g m a t i t e - a v e r y c o a r s e g r a i n e d d y k e - r o c k composed 
u s u a l l y o f a l a r g e amount o f q u a r t z and f e l d s p a r 

P r o s p e c t - a m i n e r a l i z e d a r e a d e v e l o p e d by a m i n i n g 
company on t h e p r e s u m p t i o n t h a t i t c o u l d make a 
mine 

Sediments - r o c k p a r t i c l e s l a i d down un d e r w a t e r and 
compacted and cemented t o f o r m a s o l i d r o c k 

Showing - an o c c u r r e n c e o f m i n e r a l i z a t i o n 
S l i c k e n s i d e s - smooth s u r f a c e s p r o d u c e d when two r o c k 

s u r f a c e s s l i d e p a s t one a n o t h e r 
l u f f s - v o l c a n i c r o c k s formed f r o m t h e ashes and 

o t h e r f i n e p a r t i c l e s blown out o f a v o l c a n o 
Y e s i c u l a r b a s a l t - a v o l c a n i c r o c k f i l l e d w i t h s m a l l gas 

b u b b l e h o l e s ( v e s c i c u l e s ) 
"X-ray" Diamond d r i l l - a s e m i - p o r t a b l e d r i l l w h i c h w i l l 

p e n e t r a t e 1 5 0 t o 2 0 0 f e e t o f r o c k and may be 
o p e r a t e d by one man 
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G e o i o & l c a X Time C h a r t 

CENOZOIC ERA (60 m i l l i o n y e a r s ago t o p r e s e n t ) 

Recent epoch 
P l e i s t o c e n e epoch G l a c i a t i o n 
P l i o c e n e " 
Miocene " 
O l i g o c e n e " 
- „ D e p o s i t i o n o f Eocene " m , . ,, , 

T e r t i a r y V o l c a n i c s 
P a l e o c e n e " 

SOZOIC ERA ( 2 0 0 t o 60 m i l l i o n y e a r s ago) 

- C r e t a c e o u s p e r i o d Advance o f Okanogan 
J u r a s s i c " i n t r u s i v e s 
T r i a s s i c n D e p o s i t i o n o f 

N i c o l a group 

PALEOZOIC ERA ( 5 0 0 ^o 2 0 0 m i l l i o n y e a r s ago) 
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M i n e r a l s and Rocks o f t h e B r e n d a a r e a 

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

Q u a r t z SiO. 
P l a g i o c l a s e N a A l S i j O s t o CaA^SigOs 
O r t h o c l a s e KAlSi30s 
B i o t i t e K(Mg,Fe)3AlSi30 1 0(0H) 2 

C h l o r i t e (Mg,Fe) 5 ( Al, F e m ) 2 3 i 3 0 1 0 i 0 H ) 8 

Amphibole S i l i c a t e o f Ca, Mg, P e % OK 
M a g n e t i t e Fe304 

s i l i c a 
b a s i c f e l d s p a r 
a c i d i c f e l d s p a r 
mica" ( 

b a s i c 
m i n e r a l s 

Rock M i n e r a l C o m p o s i t i o n 

Quart z P l a g i o c l a s e O r t h o c l a s e B a s i c m i n e r a l s 

G r a n i t e 10% 30 fo 40-80;$ 30% 
G r a n o d i o r i t e 10-30% 60-70% 20% 30% 
D i o r i t e 10 % 50-60/2 10% 30-45* 
Gabbro 5% 30-50% — 45-70* 


