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I N T R O D U C T I O N 

B e t w e e n N o v e m b e r 6th a n d 8th, 1966, H u n t e c L i m i t e d c a r r i e d out 

a n Induced P o l a r i z a t i o n ( L P . ) s u r v e y o v e r a p r o p e r t y h e l d b y M o l y m i n e 

E x p l o r a t i o n s L i m i t e d and l o c a t e d i n the S m i t h e r s a r e a of B r i t i s h C o l u m b i a . 

T h e s u r v e y w a s c o n d u c t e d a long p i c k e t l i n e s t u r n e d off at r i g h t 

angles e v e r y 200 feet f r o m a N 3 0 ° W b a s e l i n e and c h a i n e d at 100 foot 

i n t e r v a l s * 

R e c o n n a i s s a n c e c h a r g e a b i l i t y (the L P * r e s p o n s e p a r a m e t e r ) 

m e a s u r e m e n t s w e r e m a d e e v e r y 200 feet u s i n g the " t h r e e - e l e c t r o d e a r r a y 1 1 

m e t h o d of s u r v e y i n g w i t h a n e l e c t r o d e s e p a r a t i o n of 200 feet . W h e r e 

n e c e s s a r y a d d i t i o n a l m e a s u r e m e n t s w e r e m a d e at a p p r o p r i a t e s t a t i o n 

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

a n o m a l i e s * 

S i m u l t a n e o u s r e a d i n g s of r e s i s t i v i t y w e r e m a d e i n a d d i t i o n to these 

c h a r g e a b i l i t y m e a s u r e m e n t s and i n a l l 2 .92 m i l e s of r e c o n n a i s s a n c e and 

0#49 m i l e s of d e t a i l s u r v e y i n g w e r e c o m p l e t e d * 

T h e r e c o n n a i s s a n c e data a r e p r e s e n t e d in c o n t o u r e d f o r m on p l a n 

m a p s of the l ine g r i d at a s c a l e of one i n c h to 200 feet, w h i l e the d e t a i l data 

a r e p r e s e n t e d i n p r o f i l e f o r m . T h e p r o f i l e s c a l e s a r e one i n c h to 4 m i l l i 

s e c o n d s a n d 2 i n c h e s p e r l o g a r i t h m i c c y c l e f o r c h a r g e a b i l i t y and r e s i s t i v i t y 

r e s p e c t i v e l y . 
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P R O P E R T Y A N D L O C A T I O N 

T h e M i n e r a l H i l l p r o p e r t y of M o l y m i n e E x p l o r a t i o n s L i m i t e d 

is i n the O m i n e c a M i n i n g D i v i s i o n of B r i t i s h C o l u m b i a a n d is 

l o c a t e d a p p r o x i m a t e l y 12 m i l e s n o r t h w e s t of the town of H o u s t o n 

( 5 4 ° , 1 2 6 ° , N . V / . ) 

A c c e s s i s b y b u s h r o a d f r o m H i g h w a y 16» H o w e v e r , this 

3 m i l e s t r e t c h of r o a d is o n l y p a s s a b l e to 4 - w h e e l d r i v e v e h i c l e s . 

T h e f o l l o w i n g m i n e r a l c l a i m s r e p r e s e n t i n g p a r t of the 

p r o p e r t y w e r e s u r v e y e d : 

H u b e r 15, 16, 17, 79 and F R #4. 

P u r p o s e of the S u r v e y 

T h e p u r p o s e of the s u r v e y was to t r y and l o c a t e , by the 

Induced P o l a r i z a t i o n m e t h o d , the p r e s e n c e of a n y m i n e r a l d e p o s i t s 

i n the a r e a . 

G e o l o g i c a l E n v i r o n m e n t 

T h e a r e a i n g e n e r a l is c o v e r e d b y P l e i s t o c e n e and r e c e n t 

d e p o s i t s s u c h as g l a c i a l outwash, s a n d and g r a v e l . T h e s e a r e u n d e r 

l a i n b y a c i d - i n t e r m e d i a t e v o l c a n i c s of the H a z e l t o n group* 
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O u t c r o p s o f h o r n f e l s a n d a l t e r e d v o l c a n i c 3 o c c u r o n t h e 

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

c a n I s o b s e r v e d i n t h i s v o l c a n i c b r e c c i a , . 
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S U R V E Y S P E C I F I C A T I O N S 

T h e s u r v e y w a s c a r r i e d out u s i n g a H u n t e c p u l s e - t y p e Induced 

P o l a r i z a t i o n uni t , c o m p r i s e d b a s i c a l l y of a t r a n s m i t t e r , r e c e i v e r a n d 

m o t o r g e n e r a t o r * 

In this s y s t e m a g a s o l i n e m o t o r , c o u p l e d to a 2» 5 kw, 400 c y c l e 

t h r e e - p h a s e g e n e r a t o r a l l o w s the t r a n s m i t t e r to p r o v i d e a m a x i m u m of 

2.5 k i l o w a t t s d* c . to the g r o u n d at a c y c l i n g r a t e of 1#5 s e c o n d s 

, f c u r r e n t o n " a n d 0.5 seconds M c u r r e n t of f " , the p u l s e s r e v e r s i n g 

c o n t i n u o u s l y i n p o l a r i t y . 

T h e data r e c o r d e d i n the f i e l d c o n s i s t of c a r e f u l m e a s u r e m e n t s of 

the c u r r e n t (I) i n a m p e r e s f lowing t h r o u g h e l e c t r o d e s C j and Q^* ^ e 

p r i m a r y voltage (Vp) a p p e a r i n g between the p o t e n t i a l e l e c t r o d e s , P j a n d 

d u r i n g the " c u r r e n t o n " p a r t of the c y c l e and a s e c o n d a r y o r o v e r -

voltage ( V g ) a p p e a r i n g between P j and P£ d u r i n g the 1 c u r r e n t off" p a r t of 

the c y c l e * T h e a p p a r e n t c h a r g e a b i l i t y ( M a ) i n m i l l i s e c o n d s is c a l c u l a t e d 

b y d i v i d i n g the s e c o n d a r y voltage b y the p r i m a r y voltage a n d m u l t i p l y i n g 

b y 400 w h i c h i s the s a m p l i n g t i m e i n m i l l i s e c o n d s of the r e c e i v e r u n i t . 

T h e a p p a r e n t r e s i s t i v i t y ( / ' ) i s p r o p o r t i o n a l to the r a t i o of the p r i m a r y 

voltage a n d the m e a s u r e d c u r r e n t , the p r o p o r t i o n a l i t y factor depending 

on the g e o m e t r y of the a r r a y u s e d . T h e r e s i s t i v i t y a n d c h a r g e a b i l i t y 

obta ined a r e c a l l e d " a p p a r e n t 1 as they a r e v a l u e s w h i c h that p o r t i o n of 

the e a r t h s a m p l e d w o u l d have i f it w e r e h o m o g e n e o u s * A s the e a r t h 
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s a m p l e d is u s u a l l y i n h o m o g e n e o u s , the c a l c u l a t e d a p p a r e n t r e s i s t i v i t y 

and a p p a r e n t c h a r g e a b i l i t y a r e funct ions of the a c t u a l r e s i s t i v i t i e s a n d 

c h a r g e a b i l i t i e s of the r o c k s . 

T h e s u r v e y was c a r r i e d out u s i n g the " t h r e e - e l e c t r o d e a r r a y 1 ' 

s y s t e m . In this s y s t e m , the c u r r e n t e l e c t r o d e s ( C j ) and the two 

potential e l e c t r o d e s , P j and P ^ , a r e m o v e d i n u n i s o n along the s u r v e y 

l ines* T h e s p a c i n g between t h e m is kept constant f o r e a c h t r a v e r s e , 

at a f i g u r e r o u g h l y e q u a l to the depth to be e x p l o r e d by that t r a v e r s e . 

T h e s e c o n d c u r r e n t e l e c t r o d e (C^) is kept f i x e d at " i n f i n i t y " . 

T h u s , on a t h r e e e l e c t r o d e t r a v e r s e w i t h a s p a c i n g of 200 feet, 

a body l y i n g at a depth of 100 feet w i l l p r o d u c e a s t r o n g r e s p o n s e , 

w h e r e a s one at a depth of 200 feet w i l l p r o d u c e a w e a k e r o n e . B y r u n n i n g 

subsequent t r a v e r s e s at d i f f e r e n t e l e c t r o d e s p a c i n g s , m o r e p r e c i s e 

e s t i m a t e s c a n be m a d e of depth to the top of c a u s a t i v e b o d i e s , as w e l l as 

m o r e i n f o r m a t i o n on the g e o m e t r y and extent of the b o d i e s . 

T h e " t h r e e - e l e c t r o d e a r r a y " w i t h a 200 foot e l e c t r o d e s e p a r a t i o n 

w a s u s e d o v e r the e n t i r e s u r v e y a r e a to t r y and detect zones of s u l p h i d e 

m i n e r a l i z a t i o n . Subsequent d e t a i l w o r k w a s then done w i t h 100 a n d 400 foot 

e l e c t r o d e s e p a r a t i o n s r e s p e c t i v e l y a long c e r t a i n l i n e s as d e e m e d n e c e s s a r y 

to give a d d i t i o n a l i n f o r m a t i o n for the s e l e c t i o n c f d r i l l i n g t a r g e t s . 
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I N T E R P R E T A T I O N P R O C E D U R E 

Induced P o l a r i z a t i o n i n t e r p r e t a t i o n p r o c e d u r e s have b e e n m o s t 

c o m p l e t e l y d e v e l o p e d i n s i tuat ions of h o r i z o n t a l l a y e r i n g and for b o d i e s 

of l a r g e l a t e r a l extent s u c h as p o r p h y r y c o p p e r s . T h e c o m p l e x 

p r o b l e m of r e s o l v i n g the c o m b i n e d effect of depth, w i d t h , dip a n d t r u e 

c h a r g e a b i l i t y of s t e e p l y d ipping b o d i e s , together w i t h the p h y s i c a l c h a r 

a c t e r i s t i c s of o v e r b u r d e n and c o u n t r y r o c k s have not been c o m p l e t e l y 

s o l v e d t h e o r e t i c a l l y . T h e i n t e r p r e t e r m u s t , t h e r e f o r e , use e m p i r i c a l 

s o l u t i o n s , p l u s e x p e r i e n c e g a i n e d f r o m s u r v e y s o v e r known b o d i e s i n 

other a r e a in a d d i t i o n to e x i s t i n g type c u r v e s . 

T h e i n t e r p r e t a t i o n s u b m i t t e d in this r e p o r t i n d i c a t e s t h r e e l a r g e 

a n o m a l o u s zones w h i c h c o u l d c o r r e s p o n d to d i s s e m i n a t e d s u l p h i d e 

m i n e r a l i z a t i o n . T h e a c t u a l b o d i e s , i f ex is tent , a r e p r o b a b l y s m a l l e r 

than the i n d i c a t e d zones as shown on the a c c o m p a n y i n g m a p s . E s t i m a t e s 

of depth to the top of m i n e r a l i z a t i o n have b e e n m a d e b y v i r t u e of the 

t h r e e - e l e c t r o d e data . D r i l l h o l e s have been spotted b a s e d on these depths 

and p o s i t i o n s of the p r o b a b l e c a u s a t i v e bodies; . . 

E s t i m a t e s of a v e r a g e p e r c e n t a g e su lphide have b e e n m a d e . T h e s e 

a r e m i n i m u m e s t i m a t e s as they a r e b a s e d on the v a l u e of the o b s e r v e d 

c h a r g e a b i l i t i e s and not on the t r u e c h a r g e a b i l i t i e s of the a n o m a l i e s 

t h e m s e l v e s . T h e y a r e n e c e s s a r i l y a p p r o x i m a t e as the r e l a t i o n s h i p 
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between c h a r g e a b i l i t y a n d p e r c e n t a g e s u l p h i d e is a f fected b y s u c h things 

as g r a i n s i z e , r e s i s t i v i t y c o n t r a s t , quant i ty and n a t u r e of a b s o r b e d w a t e r , 

d e g r e e of i n t e r c o n n e c t i o n of m i n e r a l i z a t i o n , and o t h e r f a c t o r s * T h e 

r u l e - o f - thumb u s e d i n this i n t e r p r e t a t i o n , b a s e d o n p a s t e x p e r i e n c e , 

i s that 1% b y v o l u m e of su lphide m i n e r a l i z a t i o n c o r r e s p o n d s to between 5 

a n d 15 m i l l i s e c o n d s of t r u e c h a r g e a b i l i t y * 



o 
— o — 

D I S C U S S I O N O F R E S U L T S 

T h e Induced P o l a r i z a t i o n s u r v e y , as p e r f o r m e d w i t h a 200 foot 

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

a b i l i t y b a c k g r o u n d , above w h i c h t h r e e a n o m a l o u s z o n e s , two s t r o n g 

and one w e a k , a r e d i s c e r n i b l e . 

T h e out l ines of these zones a r e s i m p l e a n d of m a x i m u m extent 

as d e t e r m i n e d by the 200 foot e l e c t r o d e s e p a r a t i o n , but they c o u l d 

c o n c e i v a b l y be n a r r o w e r a n d m o r e c o m p l e x . T h e y a r e shown on the 

a c c o m p a n y m a p as Z o n e s 1, 2 and 3 r e s p e c t i v e l y , Zone 3 b e i n g the 

w e a k e s t ont. 

T h e r e s i s t i v i t y s u r v e y , w h i c h was done s i m u l t a n e o u s l y w i t h the 

L P . s u r v e y , a p p e a r s o n l y to r e f l e c t changes in t o p o g r a p h y and o v e r 

b u r d e n conduct iv i ty* H o w e v e r , l o w e r r e s i s t i v i t y v a l u e s , i n d i c a t i n g 

h i g h e r c o n d u c t i v i t y , a r e obta ined w i t h the h i g h e r c h a r g e a b i l i t y r e a d i n g s 

i n Zone 1. 

T h e r e s u l t s of a m a g n e t o m e t e r s u r v e y , c o n d u c t e d b y the c l i e n t , 

i n d i c a t e the p r e s e n c e of a n u m b e r of s m a l l m a g n e t i c h i g h s . T h e s e 

h ighs do not b e a r any p a r t i c u l a r r e l a t i o n s h i p to the c h a r g e a b i l i t y h i g h , 

thus negat ing the p o s s i b i l i t y of the L P * r e s p o n s e b e i n g due to m a g n e t i t e . 



D e t a i l Induced P o l a r i z a t i o n w o r k u s i n g e l e c t r o d e s e p a r a t i o n s 

of 100, 200 and 400 feet r e s p e c t i v e l y was done o v e r the a n o m a l o u s 

r e a d i n g s on L i n e s 2G and 6 N ( i . e. on Z o n e s 1 and 2) to give a d d i t i o n a l 

i n f o r m a t i o n for the s e l e c t i o n of d r i l l i n g t a r g e t s . 

T h e r e s u l t s , as shown on the a c c o m p a n y i n g p r o f i l e s , exhibi t 

the h i g h e s t r e s p o n s e wi th the 100 and 200 foot e l e c t r o d e s e p a r a t i o n s . 

T h e y l e a d to the i n t e r p r e t a t i o n that the a n o m a l o u s r e a d i n g s a r e p r o b a b l y 

c a u s e d b y shal low b o d i e s of d i s s e m i n a t e d sulphide m i n e r a l i z a t i o n . A s 

a r e s u l t two b o r e h o l e s have b e e n s u g g e s t e d to test the n a t u r e of the 

c a u s a t i v e s o u r c e s of Zones 1 and 2. T h e y a r e : 

H o l e N o , 1 

T h i s angle h o l e , p r e f e r a b l y 5 0 ° , of m i n i m u m length 400 feet, 

s h o u l d be c o l l a r e d on L i n e 23 a n d d r i l l e d w e s t w a r d s on l i n e 

so as to i n t e r c e p t 5+00Z at 150 feet p e r p e n d i c u l a r l y below 

the s u r f a c e . T h i s hole h a s b e e n r e c o m m e n d e d to test the 

e x i s t e n c e of a shal low c a u s a t i v e body , b e a r i n g a m i n i m u m of 

i to 2% sulphide m i n e r a l i z a t i o n b y v o l u m e , i n d i c a t e d b y the 

c h a r g e a b i l i t y peaks on the 100 and 200 foot e l e c t r o d e s p a c i n g s . 

H o l e N o . 2 

o 

T h i s angle h o l e , p r e f e r a b l y 50 , of m i n i m u m length 45 0 feet , 

s h o u l d be c o l l a r e d on L i n e 6 N a n d d r i l l e d e a s t w a r d s on l ine so as 

to i n t e r c e p t 7+50E at 175 feet p e r p e n d i c u l a r l y below the s u r f a c e . 
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T h i s ho le has b e e n r e c o m m e n d e d to test the e x i s t e n c e of a 

shal low c a u s a t i v e body , b e a r i n g a m i n i m u m of 1 to 2% su lphide 

m i n e r a l i z a t i o n b y v o l u m e , i n d i c a t e d b y the c h a r g e a b i l i t y p e a k s 

on the 100 and 200 foot e l e c t r o d e s p a c i n g s . 



S U M M A R Y A N D R E C O M M E N D A T I O N S 

B e t w e e n N o v e m b e r 6th and 8th, 1966, H u n t e c L i m i t e d 

c a r r i e d out an Induced P o l a r i z a t i o n ( L P . ) s u r v e y o v e r a p r o p e r t y 

h e l d b y M o l y m i n e E x p l o r a t i o n s L i m i t e d and l o c a t e d i n the S m i t h e r s 

a r e a of B r i t i s h C o l u m b i a . 

T h e s u r v e y i n d i c a t e d the p r e s e n c e of t h r e e p o s s i b l e zones of 

m i n e r a l i z a t i o n . M u l t i p l e e l e c t r o d e s p a c i n g w o r k done o v e r Z o n e s 1 

a n d 2 s u g g e s t e d the c a u s a t i v e s o u r c e to be s h a l l o w . 

D r i l l i n g has been r e c o m m e n d e d to test the n a t u r e of the 

i n t e r p r e t e d m i n e r a l i z a t i o n on the two z o n e s . T h e l o c a t i o n of two 

b o r e h o l e s h a v e b e e n suggested , as d e s c r i b e d in the p r e v i o u s s e c t i o n . 

S h o u l d the r e s u l t s o b t a i n e d b y d r i l l i n g be e n c o u r a g i n g , t h e t h i r d 

zone s h o u l d be s u b j e c t e d to f u r t h e r i n v e s t i g a t i o n , p r e f e r a b l y b y d e t a i l 

s u r v e y i n g u s i n g the Induced P o l a r i z a t i o n m e t h o d . 

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

H U N T E C L I M I T E D 

P e t e r E * W a l c o t t , P . E n g . 

C o n s u l t i n g G e o p h y s i c i s t . 

A n d r e w R . D o d d s , B . S c . 

G e o p h y s i c i s t . 



A P P E N D I X 

S u r v e y D a t a 

C l a i m s S u r v e y e d : 

T h e f o l l o w i n g m i n e r a l c l a i m s w e r e c o v e r e d i n whole o r in 

p a r t b y the s u r v e y : 

R u b e r 15 to 17 i n c l u s i v e , 79 and F R #4. 

L i n e - m i l e s S u r v e y e d : 

T h e s u r v e y c o m p r i s e d two p h a s e s : r e c o n n a i s s a n c e ( c o v e r i n g 

a l l l i n e s once w i t h one e l e c t r o d e s e p a r a t i o n ) , a n d d e t a i l ( r e s u r v e y i n g 

s e l e c t e d l i n e s w i t h d i f ferent e l e c t r o d e s e p a r a t i o n s ) . T h e n u m b e r of 

l i n e - m i l e s of r e a d i n g s taken i n e a c h p h a s e w a s as f o l l o w s : 

L i n e - m i l e s Stations 

R e c o n n a i s s a n c e 2 .92 m i . 88 

D e t a i l 0 .49 m i . 23 

T o t a l 3.41 111 

M a n - d a y s R e q u i r e d : 

T h e n u m b e r of 8 - h o u r m a n - d a y s r e q u i r e d to c o m p l e t e the 

s u r v e y w a s : 

M a n - d a y s 

O p e r a t i n g g e o p h y s i c a l e q u i p m e n t 15 

I n t e r p r e t a t i o n a n d r e p o r t w r i t i n g 2 

D r a f t i n g 3 

T y p i n g 1/2 

T o t a l 20 1/2 
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P e r s o n n e l E m p l o y e d on S u r v e y : 

N a m e 

P . E * W a l c o t t 

A . R . D o d d s 

A * S c h a m o t t a 

G . B o u l a y 

R. C a r i s s e 

R . O f B r i e n 

K . D . H a f t n e r 

P * T a p s o n 

L . B r u n t on 

O c c u p a t i o n A d d r e s s 

C o n s u l t i n g ReScdale, O n t a r i o 

G e o p h y s i c i s t 

G e o p h y s i c i s t 1450 O ' C o n n o r D r . , 

T o r o n t o 16, O n t . 

G e o p h y s i c a l n 

O p e r a t o r 

H e l p e r 

it 

D r a f t i n g 

T y p i n g 

S m i t h e r s , B . C* 

1450 O 1 C o n n o r D r . , 

T o r o n t o 16, O n t . 

D a t e s 

D e c . 23, 1966 

J a n . 3, 1967 

N o v . 14, 22, 1966 

N o v . 6 -8 , 1966 

Jan* 11, 12, 13, 

1967 

Jan* 13, 1967 




