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1. INTRODUCTION 

An Induced P o l a r i z a t i o n  and R e s i s t i v i t y  s u r v e y  h a s  been 

completed on t h e  B i g f o o t  P r o p e r t y  n e a r  H a r r i s o n  Lake,  B.C., on be- 

h a l f  of  Lornex Mining C o r p o r a t i o n .  

The p r o p e r t y  is s i t u a t e d  on t h e  sou thwes t  s i d e  o f  

H a r r i s o n  Lake,  1 2  t o  1 8  k i l o m e t e r s  n o r t h  o f  t h e  community o f  

H a r r i s o n  Hot S p r i n g s ,  B.C. Access i s  v i a  t h e  Weaver Creek f i s h  

h a t c h e r y  r o a d  from H a r r i s o n  M i l l s  on Highway N o .  7.  

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

t a k e n  from a r e p o r t  by J . T .  S h e a r e ,  d a t e d  December 28 ,  1977: 

"The map a r e a  is u n d e r l a i n  by f l o w s ,  p y r o c l a s t i c s  and minor 

s e d i m e n t a r y  r o c k s  o f  t h e  H a r r i s o n  Lake Format ion .  

S t r a t i g r a p h i c  r e l a t i o n s h i p s  a r e  v e r y  complex, c o n s i s t i n g  

o f  i n t e r d i g i t a t i n g  f l o w s ,  a s h  f a l l  t u f f s ,  b r e c c i a s  and d i s c o n t i n o u s  

l e n s e s  of  a r g i l l i t e  and t u f f e c e o u s  s i l t s t o n e s . "  

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

showings c o n t a i n i n g  p y r i t e , b l a c k  s p h a l e r i t e ,  c h a l c o p y r i t e ,  minor 

g a l e n a ,  and p y r r h o t i t e ,  a s  w e l l  a s  g o l d  and s i l v e r  v a l u e s .  A 

m i n e r a l i z e d  z o n e ,  h a v i n g  a w i d t h  i n  t h e  o r d e r  o f  120 m ,  and a 

l e n g t h  of  abou t  600 m e t e r s ,  h a s  been i n t e r p r e t e d  t o  b e  p r e s e n t .  

O b j e c t i v e  o f  t h e  p r e s e n t  Induced P o l a r i z a t i o n  and 

R e s i s t i v i t y  s u r v e y  was t o  f u r t h e r  e v a l u a t e  t h e  s u l p h i d e  p o t e n t i a l  

of  t h e  p r o p e r t y ,  p a r t i c u l a r l y  w i t h  r e g a r d  t o  l o c a t i n g  any "Senecat '  

Kuroko t y p e  mass ive  s u l p h i d e  m i n e r a l i z a t i o n  which might  b e  p r e s e n t .  

Measurements were comple ted  u s i n g  a  Phoenix  Model IPV-1 

I P  and R e s i s t i v i t y  r e c e i v e r  u n i t  t o g e t h e r  w i t h  a Phoenix  Model 

IPT-1 I P  and R e s i s t i v i t y  t r a n s m i t t e r  u n i t  powered by a  1 kw motor  

g e n e r a t o r .  



*rr 

Apparent r e s i s t i v i t y  v a l u e s  are c a l c u l a t e d  i n  u n i t s  of  

ohm-meters, whi le  t h e  p o l a r i z a b i l i t y  measurements a r e  exp res sed  as 

Percent  Frequency E f f e c t  ( P . P . E . ) ,  between t h e  two o p e r a t i n g  

f r equenc ie s  employed; 2 . 0  H z .  and 0 .25  H z .  The m e t a l  f a c t o r  

parameter is c a l c u l a t e d  accord ing  t o  t h e  formula:  

M.F. = PFE x 1000/App. Res. (ohm-m) 

F i e l d  work w a s  c a r r i e d  o u t  d u r i n g  t h e  l a s t  h a l f  of  

May, 1982 under t h e  s u p e r v i s i o n  of M r .  Glenn Mullan, geophys ica l  

crew l e a d e r .  The au tho r  was a l s o  on s i t e  f o r  survey commencement 

a s  w e l l  a s  one l a t e r  v i s i t  du r ing  t h e  cou r se  o f  t h e  survey .  

Dipole-dipole  a r r a y  w a s  u t i l i z e d  t o  make a l l  of  t h e  

measurements wi th  an i n t e r - e l e c t r o d e  d i s t a n c e  of 100 meters be ing  

used on a l l  l i n e s ,  except  f o r  some more d e t a i l e d  work on Line 0 

u s i n g  50 meter  d i p o l e  l e n g t h s .  Four d i p o l e s  s e p a r a t i o n s  w e r e  

recorded i n  eve ry  c a s e .  



2. DESCRIPTION O F  CLAIMS 

The c l a im  group comprises  7 LCP c l a i m s  of  71 u n i t  i n  

t o t a l ,  a s  w e l l  as 4 2-post c l a ims .  A l l  are l i s t e d  below: 

CLAIM NAME RECORD NO. RECORD DATE U N I T S  

Duke 
Woolybooger 
Bigfoot 1 
Bigfoot 2 
Bigfoot 3 
Bigfoot 4 
Bigfoot 5 
L i t t l e  Bigfoot 1 
L i t t l e  Bigfoot 2 
L i t t l e  Bigfoot 3 
L i t t l e  Bigfoot 4 

Feb. 9,  1982 
Mar. 31, 1981 
May 5 ,  1982 
May 5 ,  1982 
May 5 ,  1982 
May 5,  1982 
May 5 ,  1982 
June 21, 1982 
June 21, 1982 
June 21, 1982 
June 21, 1982 

Owner of  t h e  c la ims  is  Rapi tan Resources Inc .  

Operator is Lornex Mining Corpora t ion .  

8 .  PRESENTATION O F  DATA 

The Induced P o l a r i z a t i o n  and R e s i s t i v i t y  r e s u l t s  a r e  

shown on t h e  fo l lowing  d a t a  p l o t s  i n  t h e  manner desc r ibed  i n  t h e  

n o t e s  a t t a c h e d  t o  t h i s  r e p o r t .  ( P a r t  B)  

LINE ELECTRODE INTERVAL DWG. NO. 

100 meters  
100 meters  
100 m e t e r s  
100 meters  
100 m e t e r s  
100 meters  
100 meters  
50 meters  

100 meters  
100 meters  
100 meters  
100 meters  
100 meters  
100 meters  
100 meters  
100 meters  



Also i n c l u d e d  w i t h  t h i s  r e p o r t  is DWG. 1.P.P.-B-4019, 

a  p l a n  map of  t h e  B i g f o o t  P r o p e r t y  g r i d  a t  a scale o f  1" = 400' .  

The d e f i n i t e ,  p r o b a b l e ,  and p o s s i b l e  Induced P o l a r i z a t i o n  anomal ies  

a r e  i n d i c a t e d  b y  b a r s ,  i n  t h e  manner shown on t h e  l e g e n d ,  on t h i s  

p lan  map, a s  w e l l  as on t h e  d a t a  p l o t s .  These b a r s  r e p r e s e n t  t h e  

s u r f a c e  p r o j e c t i o n  o f  t h e  anomalous z o n e s  as i n t e r p r e t e d  from t h e  

l o c a t i o n  o f  t h e  t r a n s m i t t e r  and r e c e i v e r  e l e c t r o d e s  when t h e  

anomalous v a l u e s  w e r e  measured.  

The t o p o g r a p h i c ,  g r i d  and c l a i m  i n f o r m a t i o n  shown on 

Dwg. 1.P.P.-4019 h a s  been p r o v i d e d  by t h e  s t a f f  o f  Lornex Mining 

C o r p o r a t i o n .  



4 .  DISCUSSION OF RESULTS 

F i v e  s e p a r a t e  anomalous zones  have  b e e n  i n t e r p r e t e d  i n  

t h e  d a t a  r e c o r d e d  by t h e  p r e s e n t  Induced P o l a r i z a t i o n  and R e s i s t -  

i v i t y  s u r v e y  on t h e  B i g f o o t  g r i d .  A number o f  o t h e r  s i n g l e  l i n e  

anomal ies  a r e - a l s o  e v i d e n t .  

Four  o f  t h e s e  t r e n d s  a r e  i n d i c a t e d  t o  b e  c a u s e d  by 

r e l a t i v e l y  na r row s o u r c e s  o f  v a r y i n g  s t r i k e  l e n g t h s  w h i l e  t h e  

f i f t h  zone is v e r y  b r o a d ,  c o v e r i n g  p r o b a b l y  one  t h i r d  o f  t h e  I . P .  

g r i d  area. 

A l l  o f  t h e s e  z o n e s  a r e  marked on p l a n  map Dwg. No. I . P . P .  

-B-4019. Each f e a t u r e  is d i s c u s s e d  s e p a r a t e l y  below: 

Zone A 

T h i s  anomalous I . P .  t r e n d  is i n d i c a t e d  t o  s t r i k e  a l o n g  

t h e  n o r t h e r n  e n d s  o f  L ine  250W t h r o u g h  t o  L i n e  750E, a t  which p o i n t  

t h e  zone  is u n d e f i n e d  t o w a r d s  t h e  e a s t .  A s t e e p ,  i n a c c e s s i b l e  

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

enough t o  t h e  n o r t h  t o  o u t l i n e  t h e  n o r t h e r n  margin  o f  t h e  s o u r c e s  

o f  t h e  I . P .  and  R e s i s t i v i t y  a n o m a l i e s .  However, L i n e  0  was measured 

comple te ly  a c r o s s  t h e  zone  u s i n g  b o t h  100 meter and  5 0  m e t e r  d i p o l e  

l e n g t h s .  The 5 0  meter d e t a i l  d a t a  shows Zone A t o  b e  marked pr imar-  

i l y  as a r e g i o n  o f  lower  t h a n  background a p p a r e n t  r e s i s t i v i t y  v a l u e s ,  

set i n  t h e  n o r t h e r n  edge  o f  a  w i d e r  p o l a r i z a b i l i t y  anomaly. Depth 

t o  t h e  t o p  o f  t h e  s o u r c e  is c e r t a i n l y  less t h a n  one  d i p o l e  l e n g t h  

( i . e .  50 m e t e r s ) ,  and i s  p r o b a b l y  less  t h a n  25 meters s u b s u r f a c e .  

I t  is t h e  a u t h o r ' s  u n d e r s t a n d i n g  t h a t  i n t e r e s t i n g  m i n e r a l -  

i z a t i o n  h a s  been  l o c a t e d  a t  s e v e r a l  p o i n t s  a l o n g  I . P .  Zone A.  T h i s  

m i n e r a l i z a t i o n  is q u i t e  p r o b a b l y  t h e  s o u r c e  o f  I .P .  Zone A .  Large  



t h i c k n e s s e s  o f  mass ive  s u l p h i d e  t y p e  m i n e r a l i z a t i o n  a r e  n o t  

i n d i c a t e d  by  t h e  I.P. and R e s i s t i v i t y  r e s u l t s  t o  b e  p r e s e n t  a t  

any p o i n t  a l o n g  t h e  anomalous t r e n d ,  a l t h o u g h  a comple te  e v a l u a -  

t i o n  o f  t h e  zone  is n o t  p o s s i b l e  due t o  t h e  e x t r e m e  t e r r a i n  which 

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

Zone B, B1 

Both o f  t h e s e  anomalous r e s p o n s e s  are i n t e r p r e t e d  t o  l i e  

f u r t h e r  s o u t h  and p a r a l l e l  t o  Zone A .  Zone B  is much more anomalous 

t h a n  is Zone B1, which is en e c h e l o n  w i t h  t h e  fo rmer  t r e n d .  Most 

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

on L ine  0  and L i n e  250E. I n  each  i n s t a n c e ,  a d i s t i n c t  r e s i s t i v i t y  

low is p r e s e n t  which c o r r e l a t e s  w i t h  h i g h e r  t h a n  background p o l a r -  

i z a b i l i t y  v a l u e s .  Maximum wid th  o f  t h e  s o u r c e  o f  Zone B is p o s s i b l y  

i n  t h e  o r d e r  o f  100 meters, w h i l e  Zone B1 i s  p r o b a b l y  much less. . 
Depth t o  t h e  t o p  is i n t e r p r e t e d  t o  b e  less  t h a n  100 meters sub- 

s u r f  ace. 

A s  w a s  t h e  case o f  Zone A ,  no s u b s t a n t i a l  t h i c k n e s s e s  o f  

mass ive  s u l p h i d e  m i n e r a l i z a t i o n  a p p e a r s  t o  b e  d e t e c t e d .  

Zone C 

T h i s  v e r y  weakly anomalous I . P .  zone  i s  e v i d e n t  i n  t h e  

d a t a  from o n l y  two l i n e s ,  L ine  250E and L i n e  500E c e n t e r e d  i n  t h e  

v i c i n i t y  o f  S t a t i o n  950s  and S t a t i o n  8758 r e s p e c t i v e l y .  The s o u r c e  

o f  t h e  I . P .  r e s p o n s e  a p p e a r s  t o  b e  w i t h i n  100  meters o f  t h e  s u r f a c e ;  

however, a more e x p l i c i t  i n t e r p r e t a t i o n  would r e q u i r e  f u r t h e r  t e s t i n g  

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



Zone D 

A p y r i t i z e d  r h y o l i t e  u n i t  is  t h o u g h t  t o  b e  t h e  s o u r c e  o f  

I . P .  Zone D ,  an area of q u i t e  anomalous I .P.  e f f e c t s ,  which e x t e n d s  

o v e r  much o f  t h e  s o u t h e r n  p o r t i o n  o f  t h e  B i g f o o t  s u r v e y  g r i d .  

Moderate c o n c e n t r a t i o n s  o f  d i s s e m i n a t e d  metal l ic  s u l p h i d e s  

would a p p e a r  t o  b e  t h e  c a u s e  o f  most t h e  anomalous I . P .  e f f e c t s ,  

a s  i n d i c a t e d ' b y  t h e  f a c t  t h a t  r e l a t i v e l y  h i g h  magnitude a p p a r e n t  

r e s i s t i v i t y  v a l u e s  accompany most o f  t h e  anomalous p o l a r i z a b i l i t y  

r e a d i n g s .  The e x c e p t i o n  t o  t h i s  is s e e n  i n  t h e  d a t a  r e c o r d e d  on 

L i n e  250W, between approx imate ly  S t a t i o n  2700s and S t a t i o n  2000s 

and on L ine  Y ,  between approx imate ly  S t a t i o n  700s  and S t a t i o n  1000S, 

where a p p a r e n t  r e s i s t i v i t y  v a l u e s  are r e c o r d e d  which are s e v e r a l  

t i m e s  lower  i n  magnitude t h a n  t h e  s u r r o u n d i n g  areas of Zone D. 

G e n e r a l l y  t h i s  r e g i o n  o f  lower  a p p a r e n t  r e s i s t i v i t i e s  c o r r e l a t e s  

w i t h  some o f  t h e  more anomalous p o l a r i z a b i l i t y  v a l u e s  r e c o r d e d  wi th -  

i n  Zone D,  i n  a d d i t i o n  t o  b e i n g  r o u g h l y  c o i n c i d e n t  w i t h  areas of 

s t r o n g  a l t e r a t i o n  a s  n o t e d  b y  t h e  g e o l o g i c a l  mapping. A l l  o f  t h e  

above i n f o r m a t i o n  p o i n t s  t o  t h e  e x i s t e n c e  o f  s u b s t a n t i a l  q u a n t i t i e s  

o f  metall ic m i n e r a l i z a t i o n ,  p o s s i b l y  r e l a t e d  t o  t h e  a l t e r a t i o n  zone .  

I t  is d i f f i c u l t  t o  assess t h e  t r u e  c h a r a c t e r  o f  t h e  m i n e r a l i z a t i o n  

d e t e c t e d  by t h e  100 meter d i p o l e  l e n g t h s  used  f o r  t h i s  p o r t i o n  of  

t h e  s u r v e y ;  however,  it is most l i k e l y  t h e  s o u r c e  c o n s i s t s  o f  

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

n e s s e s  o f  more mass ive  m a t e r i a l  c a n n o t  b e  r u l e d  o u t .  The r e a d e r  is  

r e f e r r e d  t o  P a r t  C f o r  a d d i t i o n a l  i n f o r m a t i o n .  

L i n e  1000E, S t a t i o n  2000s t o  S t a t i o n  2100s 

T h i s  anomaly is i n t e r p r e t e d  t o  l i e  j u s t  east o f  t h e  



anomalous r e a d i n g s  which form Zone D ,  on L i n e  1000E. I t  would 

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

somewhat lower  r e s i s t i v i t y  t h a n  background is t h e  c a u s e  o f  t h i s  

r e s p o n s e .  The a b s o l u t e  magni tude  o f  t h e  v a l u e s  i n v o l v e d  would 

s u g g e s t  t h a t  t h e  s o u r c e  o f  Zone D is more c o n c e n t r a t e d .  

5. SUMMARY AND RECOMMENDATIONS 

An Induced P o l a r i z a t i o n  and R e s i s t i v i t y  s u r v e y  h a s  been 

comple ted  o v e r  p a r t s  o f  t h e  B i g f o o t  P r o p e r t y .  

F i v e  zones  of  anomalous I . P .  e f f e c t s  a r e  o u t l i n e d  i n  

t h e  d a t a .  

Zone A 

T h i s  zone c o r r e l a t e s  w i t h  t h e  s c a t t e r e d  showings  

d i s c o v e r e d  p r e v i o u s l y .  I t  is n o t  l i k e l y  t h a t  any s u b s t a n t i a l  

q u a n t i t y  o f  mass ive  s u l p h i d e  m i n e r a l i z a t i o n  is  t h e  s o u r c e  o f  t h e  

I . P .  r e s p o n s e .  

However, i f  a  d r i l l  t es t  w e r e  t o  b e  c a r r i e d  o u t ,  it 

is  recommended t h a t  t h e  h o l e  b e  l o c a t e d  t o  p a s s  approx imate ly  

50 meters b e n e a t h  S t a t i o n  200N on L i n e  0. 

Zone B, B1 

The c a u s e s  of  t h e s e  I . P .  t r e n d s  a r e  unknown, a l t h o u g h  
I 

i t  is a g a i n  u n l i k e l y  t h a t  any appreciable t h i c k n e s s  of  mass ive  

s u l p h i d e s  is p r e s e n t .  I f  o t h e r  i n f o r m a t i o n ,  such  a s  geo logy ,  

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

50 meter d i p o l e  l e n g t h s  s h o u l d  f i r s t  b e  comple ted  o v e r  t h e  zone  



'rc on L ine  250E, p r i o r  t o  d r i l l i n g .  

Zone C 

A s  v e r y  weakly anomalous r e s u l t s  mark t h i s  zone ,  no 

f u r t h e r  work s h o u l d  be c o n s i d e r e d  u n l e s s  o t h e r  f a v o u r a b l e  i n -  

fo rmat ion  comes t o  l i g h t .  D e t a i l  I . P .  and R e s i s t i v i t y  s u r v e y i n g  

u s i n g  50 meter or less  d i p o l e  l e n g t h s  would b e  r e q u i r e d  o v e r  

t h e  zone b e f o r e  a d r i l l  h o l e  w a s  l o c a t e d .  

Zone D 

The h i g h e s t  magnitude I . P .  e f f e c t s  r e c o r d e d  d u r i n g  t h e  

B i g f o o t  g r i d  s u r v e y  are s e e n  i n  Zone D ,  which is q u i t e  widespread ,  

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

While g r e a t e r  c o n c e n t r a t i o n s  o f  s u l p h i d e s  are undoubt- 

e d l y  p r e s e n t  i n  Zone D ,  compared t o  any o f  t h e  o t h e r  a n o m a l i e s ,  

any mass ive  s u l p h i d e  t y p e  d e p o s i t s  would stil l  have  t o  b e  

r e l a t i v e l y  narrow i n  r e l a t i o n  t o  t h e  d i p o l e  l e n g t h  u s e d  (100 m e t e r s ) .  

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

anomalous s e c t i o n  o u t l i n e d  on L i n e  250W is  recommended t o  b e t t e r  

d e f i n e  t h e  more mass ive  i n t e r v a l s ,  b e f o r e  d r i l l i n g  is c o n s i d e r e d .  

Also  a d d i t i o n a l  s u r v e y  coverage  is  r e q u i r e d  t o  c o m p l e t e l y  d e f i n e  

t h e  n o r t h e r n , w e s t e r n ,  and s o u t h e r n  e x t e n t  o f  t h e  zone .  

PHOENIX GEOPHYSICS LIMITED 

PAUL A .  CARTWRIGHT 

B . S c . ,  GEOPHYSICIST 

DATED, 1 3  JULY 1982 
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PART B 

PHOENIX GEOPHYSICS LIMITED 

NOTES ON THE THEORY,METHOD OF FIELD OPERATION 

AND PRESENTATION OF DATA 

FOR THE INDUCED POLARIZATION METHOD 

I n d u c e d  P o l a r i z a t i o n  as a g e o p h y s i c a l  measurement  

r e f e r s  t o  t h e  b l o c k i n g  a c t i o n  o r  p o l a r i z a t i o n  o f  me ta l l i c  o r  

e l e c t r o n i c  c o n d u c t o r s  i n  a medium o f  i o n i c  s o l u t i o n  

c o n d u c t i o n .  

T h i s  e l e c t r o - c h e m i c a l  phenomenoo o c c u r s  w h e r e v e r  

e l e c t r i c a l  c u r r e n t  is p a s s e d  t h r o u g h  an  area which c o n t a i n s  

m e t a l l i c  m i n e r a l s  s u c h  as b a s e  m e t a l  s u l p h i d e s .  Normal ly ,  when 

c u r r e n t  is p a s s e d  t h r o u g h  t h e  g r o u n d ,  as i n  r e s i s t i v i t y  measure-  

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

i n  t h e  w a t e r  c o n t e n t  o f  t h e  r o c k ,  o r  s o i l ,  i . e . ,  by i o n i c  

c o n d u c t i o n .  T h i s  is b e c a u s e  a l m o s t  a l l  m i n e r a l s  h a v e  a much 

h i g h e r  s p e c i f i c  r e s i s t i v i t y  t h a n  g round  w a t e r .  The g r o u p  of 

, m i n e r a l s  commonly d e s c r i b e d  as "metall ic1 ' ,  however ,  h a v e  

s p e c i f i c  r e s i s t i v i t i e s  much l o w e r  t h a n  g r o u n d  w a t e r s .  The 

i n d u c e d  p o l a r i z a t i o n  e f f e c t  t a k e s  p l a c e  a t  t h o s e  i n t e r f a c e s  

where t h e  mode o f  c o n d u c t i o n  c h a n g e s  f rom i o n i c  i n  t h e  s o l u t i o n s  

f i l l i n g  t h e  i n t e r s t i c e s  o f  t h e  r o c k  t o  e l e c t r o n i c  i n  t h e  
I 

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

The b l o c k i n g  a c t i o n  o r  i n d u c e d  p o l a r i z a t i o n  ment ioned  

above ,  which  d e p e n d s  upon t h e  c h e m i c a l  e n e r g i e s  n e c e s s a r y  t o  

a l l o w  t h e  i o n s  t o  g i v e  up  o r  r e c e i v e  e l e c t r o n s  from t h e  m e t a l l i c  
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s u r f a c e ,  i n c r e a s e s  w i t h  t h e  t i m e  t h a t  a e d . c .  c u r r e n t  is a l l o w e d  

t o  f low t h r o u g h  t h e  r o c k ;  i . e . ,  as i o n s  p i l e  up  a g a i n s t  t h e  

m e t a l l i c  i n t e r f a c e  t h e  r e s i s t a n c e  to  c u r r e n t  f l o w  i n c r e a s e s .  

E v e n t u a l l y ,  t h e r e  is enough p o l a r i z a t i o n  i n  t h e  form o f  

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

o f  c u r r e n t  f l o w  t h r o u g h  ' t h e  m e t a l l i c  p a r t i c l e .  T h i s  

p o l a r i z a t i o n  t a k e s  p l a c e  a t  e a c h  o f  t h e  i n f i n i t e  number o f  

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

When t h e  d - c .  v o l t a g e  u s e d  t o  create t h i s  d . c .  

c u r r e n t  f l o w  is c u t  o f f ,  t h e  Coulomb f o r c e s  be tween  t h e  c h a r g e d  

i o n s  fo rming  t h e  p o l a r i z a t i o n  c a u s e  them t o  r e t u r n  t o  t h e i r  normal  

p o s i t i o n .  T h i s  movement o f  c h a r g e  creates a s m a l l  c u r r e n t  f l o w  

which can  b e  measured  on t h e  s u r f a c e  of t h e  g r o u n d  as  a d e c a y i n g  

p o t e n t i a l  d i f f e r e n c e .  

From a n  a l t e r n a t e  v i e w p o i n t  i t  c a n  be s e e n  t h a t  i f  t h e  

d i r e c t i o n  o f  t h e  c u r r e n t  t h r o u g h  t h e  s y s t e m  is  r e v e r s e d  

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

r e s i s t i v i t y  of t h e  s y s t e m  as a whole  w i l l  c h a n g e  a s  t h e  f r e q u e n c y  

o f  t h e  s w i t c h i n g  is changed .  T h i s  is a c o n s e q u e n c e  of t h e  f a c t  

t h a t  t h e  amount o f  c u r r e n t  f l o w i n g  t h r o u g h  e a c h  m e t a l l i c  i n t e r -  

f a c e  depends  upon t h e  l e n g t h  o f  t i m e  t h a t  c u r r e n t  h a s  b e e n  

p a s s i n g  t h r o u g h  it i n  o n e  d i r e c t i o n .  

The v a l u e s  o f  t h e  p e r  c e n t  f r e q u e n c y  e f f e c t  o r  F . E ,  a r e  

a measurement o f  t h e  p o l a r i z a t i o n  i n  t h e  r o c k  mass.  However, ,  

s i n c e  t h e  measurement  o f  t h e  d e g r e e  o f  p o l a r i z a t i o n  is r e l a t e d  

t o  t h e  a p p a r e n t  r e s i s t i v i t y  o f  t h e  r o c k  mass ,  i t  is f o u n d  t h a t  t h e  

m e t a l  f a c t o r  v a l u e s  o r  M.F. c a n  be u s e f u l  v a l u e s  
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< dete rmin ing  t h e  amount o f  p o l a r i z a t i o n  p r e s e n t  i n  t h e  rock  
b 

mass. The MF v a l u e s  are o b t a i n e d  by no rma l i z ing  t h e  F.E. 

v a l u e s  f o r  v a r y i n g  r e s i s t i v i t i e s ,  

The Induced P o l a r i z a t i o n  measurement- is p e r h a p s  t h e  

most powerful  g e o p h y s i c a l  method f o r  t h e  d i r e c t  d e t e c t i o n  o f  

m e t a l l i c  s u l p h i d e  m i n e r a l i z a t i o n ,  even when t h i s  m i n e r a l i z a t i o n  

is of  very low c o n c e n t r a t i o n .  The lower  l i m i t  o f  volume p e r  

c e n t  s u l p h i d e  n e c e s s a r y  t o  p roduce  a r e c o g n i z a b l e  I P  anomaly 

w i l l  vary  w i t h  t h e  geometry and g e o l o g i c  environment  o f  t h e  

s o u r c e ,  and t h e  method of  e x e c u t i n g  t h e  s u r v e y .  However, s u l p h i d e  

m i n e r a l i z a t i o n  o f  less t h a n  one p e r  c e n t  by volume h a s  been 

d e t e c t e d  by t h e  I P  method under  p r o p e r  g e o l o g i c a l  c o n d i t i o n s .  

The g r e a t e s t  a p p l i c a t i o n  o f  t h e  I P  method h a s  been  

i n  t h e  s e a r c h  f o r  d i s s e m i n a t e d  meta l l ic  s u l p h i d e s  o f  less  t h a n  

20% by volume. However, it  h a s  a l s o  been u s e d  s u c c e s s f u l l y  i n  

t h e  s e a r c h  f o r  mass ive  s u l p h i d e s  i n  s i t u a t i o n s  where ,  due t o  

s o u r c e  geometry ,  d e p t h  o f  s o u r c e ,  or  low r e s i s t i v i t y  o f  s u r f a c e  

l a y e r ,  t h e  EM method canno t  b e  s u c c e s s f u l l y  a p p l i e d .  The a b i l i t y  

t o  d i f f e r e n t i a t e  i o n i c  c o n d u c t o r s ,  such  as w a t e r - f i l l e d  s h e a r  

zones ,  makes t h e  I P  method a u s e f u l  t o o l  i n  check ing  EM anomal ies  

which a r e  s u s p e c t e d  o f  b e i n g  due t o  t h e s e  c a u s e s .  

I n  normal  f i e l d  a p p l i c a t i o n s  t h e  IP  method does  n o t  

d i f f e r e n t i a t e  between t h e  economica l ly  impor t an t  m e t a l l i c  m i n e r a l s  
i 

such a s  c h a l c o p y r i t e ,  c h a l c o c i t e ,  molybdeni te ,  g a l e n a ,  e tc . ,  

and t h e  o t h e r  m e t a l l i c  m i n e r a l s  s u c h  a s  p y r i t e ,  The  Induced 

P o l a r i z a t i o n  e f f e c t  is due t o  t h e  t o t a l  o f  a l l  e l e c t r o n i c  

conduc t ing  m i n e r a l s  i n  t h e  rock  mass.  O the r  e l e c t r o n i c  conduc t ing  



m a t e r i a l s  which can produce an I P  r e s p o n s e  are m a g n e t i t e ,  

p y r o l u s i t e ,  g r a p h i t e ,  and some forms o f  h e m a t i t e .  

I n  t h e  f i e l d  p rocedure ,  measurements o n t h e  s u r f a c e  

are made i n  a way t h a t  a l l o w s  t h e  e f f e c t s  of l a t e r a l  changes 

i n  t h e  p r o p e r t i e s  o f  t h e  ground t o  be  s e p a r a t e d  from t h e  
> 

e f f e c t s  o f  v e r t i c a l  changes  i n  t h e  p r o p e r t i e s .  C u r r e n t  is 

a p p l i e d  t o  t h e  ground a t  two p o i n t s  i n  d i s t a n c e  (X) a p a r t ,  

The p o t e n t i a l s  a r e  'measured a t  two p o i n t s  ( X )  f e e t  a p a r t ,  i n  

l i n e  w i t h  t h e  c u r r e n t  e l e c t r o d e s  is  an i n t e g e r  number '(n) t imes  

t h e  b a s i c  d i s t a n c e  (X) . 
The measurements are made a l o n g  a su rveyed  l i n e ,  w i th  

a c o n s t a n t  d i s t a n c e .  (nX) between t h e  n e a r e s t  c u r r e n t  and p o t e n t i a l  

e l e c t r o d e s .  I n  most s u r v e y s ,  s e v e r a l  t r a v e r s e s  are made wi th  

v a r i o u s  v a l u e s  o f  ( n ) ;  i . e . ,  ( n )  = 1, 2 ,  3, 4 ,  etc, The k i n d  

of  su rvey  r e q u i r e d  ( d e t a i l e d  o r  r e c o n n a i s s a n c e )  d e c i d e s  t h e  number 

o f  v a l u e s  o f  ( n )  used.  

I n  p l o t t i n g  t h e  r e s u l t s ,  t h e  v a l u e s  o f  appa ren t  

r e s i s t i v i t y ,  a p p a r e n t  p e r - c e n t  f r equency  e f f e c t ,  and t h e  appa ren t  

m e t a l .  f a c t o r  measured f o r  each  set  o f  e l e c t r o d e  p o s i t i o n s  are 

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

p o i n t  o f  t h e  c u r r e n t  e l e c t r o d e s  and t h e  o t h e r  from t h e  c e n t e r  

p o i n t  o f  t h e  p o t e n t i a l  e l e c t r o d e s .  (See  F i g u r e  A )  The 

r e s i s t i v i t y  v a l u e s  a r e  p l o t t e d  a t  t h e  t o p  o f  t h e  d a t a  p r o f i l q ,  

above t h e  m e t a l  f a c t o r  v a l u e s .  On a  t h i r d  l i n e ,  below t h e  

me ta l  f a c t o r  v a l u e s ,  a r e  p l o t t e d  t h e  v a l u e s  o f  t h e  p e r c e n t  

f requency  e f f e c t .  The l a t e r a l  d i s p l a c e m e n t  o f  a  g iven  va lue  is 

de te rmined  by t h e  l o c a t i o n  a l o n g  t h e  s u r v e y  l i n e  o f  t h e  c e n t e r  



( p o i n t  between t h e  c u r r e n t  and p o t e n t i a l  e l e c t r o d e s .  The 

'*rr 
d i s t a n c e  of  t h e  v a l u e  from t h e  l i n e  is de t e rmined  by t h e  

d i s t a n c e  (nX) between t h e  c u r r e n t  and p o t e n t i a l  e l e c t r o d e s  

when t h e  measurement w a s  made. 

The s e p a r a t i o n  between s e n d e r  and r e c e i v e r  e l e c t r o d e s  

is  on ly  one f a c t o r  wh<ch d e t e r m i n e s . t h e  d e p t h  t o  which t h e  ground 

is be ing  sampled i n  any p a r t i c u l a r  measurement. The p l o t s  t h e n ,  

when con tou red ,  are n o t  s e c t i o n  maps o f  t h e  electrical  p r o p e r t i e s  

of  t h e  ground under  t h e  s u r v e y  l i n e .  The i n t e r p r e t a t i o n  o f  t h e  

r e s u l t s  from any g iven  su rvey  must be  c a r r i e d  o u t  u s i n g  t h e  

combined e x p e r i e n c e  ga ined  from f i e l d  r e s u l t s ,  model s t u d y  

r e s u l t s  and t h e  t h e o r e t i c a l  i n v e s t i g a t i o n s .  The p o s i t i o n  of  

(- t h e  e l e c t r o d e s  when anomalous v a l u e s  are measured is impor t an t  

- i n  t h e  i n t e r p r e t a t i o n .  

I n  t h e  f i e l d  p r o c e d u r e ,  t h e  i n t e r v a l  o v e r  which t h e  

p o t e n t i a l  d i f f e r e n c e s  are measured is t h e  s a m e  as t h e  i n t e r v a l  

over  which t h e  e l e c t r o d e s  a r e  moved a f t e r  a ser ies  o f  p o t e n t i a l  

r e a d i n g s  h a s  been  made. One o f  t h e  advan tages  o f  t h e  Induced 

P o l a r i z a t i o n  method is t h a t  t h e  same equipment can be u s e d  f o r  

b o t h  d e t a i l e d  and r e c o n n a i s s a n c e  s u r v e y s  mere ly  by  changing  t h e  

d i s t a n c e  (X) o v e r  which t h e  e l e c t r o d e s  a r e  moved each  t i m e .  I n  

t h e  p a s t ,  i n t e r v a l s  have been used  r a n g i n g  from 25 f e e t  t o  2000 

f e e t  f o r  (X) .  I n  each  c a s e ,  t h e  d e c i s i o n  as t o  t h e  d i s t a n c e  ( X )  
I 

and t h e  v a l u e s  o f  ( n )  t o  be  u sed  is l a r g e l y  de t e rmined  by t h e  

expec ted  s ize  o f  t h e  m i n e r a l  d e p o s i t  b e i n g  s o u g h t ,  t h e  s ize  o f  

t h e  expec ted  anomaly and t h e  speed  w i t h  which it is d e s i r e d  t o  

p r o g r e s s .  



C The diagram i n  F i g u r e  A d e m o n s t r a t e s  t h e  method used 

't 

i n  p l o t t i n g  t h e  r e s u l t s .  Each v a l u e  o f  t h e  a p p a r e n t  r e s i s t i v i t y ,  

apparen t  m e t a l  f a c t o r ,  and a p p a r e n t  p e r  c e n t  f r equency  e f f e c t  

is p l o t t e d  and i d e n t i f i e d  by t h e  p o s i t i o n  o f  t h e  f o u r  e l e c t r o d e s  

when t h e  measurement w a s  made. I t  can  b e  s e e n  t h a t  t h e  v a l u e s  

measured f o r  t h e  large ' r  v a l u e s  o f  ( n )  are p l o t t e d  f a r t h e r  

from t h e  l i n e  i n d i c a t i n g  t h a t  t h e  t h i c k n e s s  o f  t h e  l a y e r  o f  

t h e  e a r t h  t h a t  is  b e i n g  t e s t e d  i s  g r e a t e r . t h a n  f o r  t h e  s m a l l e r  

v a l u e s  o f  ( n ) ;  i . e . ,  t h e  d e p t h  o f  t h e  measurement is i n c r e a s e d .  

The I P  measurement i s  b a s i c a l l y  o b t a i n e d - b y  measur ing 

t h e  d i f f e r e n c e  i n  p o t e n t i a l  or v o l t a g e  (AV) o b t a i n e d  a t . t w o  

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

th rough  t h e  ground and t h e  a p p a r e n t  r e s i s t i v i t y  o f  t h e  ground. 

The re fo re ,  i n  f i e l d  s i t u a t i o n s  where t h e  c u r r e n t  is v e r y  low 

due t o  p o o r  e l e c t r o d e  c o n t a c t ,  o r  t h e  a p p a r e n t  r e s i s t i v i t y  is 

ve ry  low, o r  a combinat ion o f  Zhe two e f f e c t s ;  t h e  v a l u e  o f  

(DV) t h e  change is p o t e n t i a l  w i l l  b e  t o o  s m a l l  t o  be 

measurab le . .  The symbol "TL" on t h e  d a t a  p l o t s  i n d i c a t e s  t h i s  

s i t u a t i o n .  

I n  some s i t u a t i o n s  s p u r i o u s  n o i s e ,  either man-made 

o r  n a t u r a l ,  w i l l  r e n d e r  it i m p o s s i b l e  t o  o b t a i n  a r ead ing .  

The symbol "N" on t h e  d a t a  p l o t s  i n d i c a t e s  a s t a t i o n  a t  which 

it i s  t o o  n o i s y  t o  r e c o r d  a  r e a d i n g .  I f  a r e a d i n g  can  b e  o b t a i n e d ,  
I 

b u t  f o r  r e a s o n s  o f  n o i s e  t h e r e  is some doubt  as t o  i ts  accuracy ,  

t h e  r e a d i n g  is b r a c k e t e d  i n  t h e  d a t a  p l o t  ( ). 

I n  c e r t a i n  s i t u a t i o n s  n e g a t i v e  v a l u e s  o f  Apparent  

Frequency E f f e c t  a r e  r eco rded .  T h i s  may b e  due t o  t h e  g e o l o g i c  



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

frequency e f f e c t  v a l u e  r e c o r d e d  is i n d i c a t e d  on t h e  d a t a  p l o t ;  

however, t h e  symbol "NEG" is i n d i c a t e d  f o r  t h e  co r r e spond ing  

va lue  o f  Apparent  Metal F a c t o r .  I n  c o n t o u r i n g  n e g a t i v e  v a l u e s  

t h e  con tou r  l i n e s  are i n d i c a t e d  t o  t h e  n e a r e s t  p o s i t i v e  v a l u e  

i n  t h e  immediate v i c i n i t y  o f  t h e  n e g a t i v e  va lue .  

The symbol "NR" i n d i c a t e s  t h a t  f o r  some r eason  t h e  

o p e r a t o r  d i d  n o t  a t t e m p t  t o  r e c o r d  a r e a d i n g ,  a l t hough  normal 

su rvey  p r o c e d u r e s  would s u g g e s t  t h a t  one w a s  r e q u i r e d .  T h i s  

may b e  due t o  i n a c c e s s i b l e  topography  o r  o t h e r  s i m i l a r  

r e a sons .  Any symbol o t h e r  t h a n  t h o s e  d i s c u s s e d  above is un ique  , 

t o  a p a r t i c u l a r  s i t u a t i o n  and is d e s c r i b e d  w i t h i n  t h e  body 

o f  t h e  r e p o r t .  
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METHOD U S E D  IN PLOTTlNG DIPOLE--DIPOLE 

INDUCED P O L A R I Z A T I O N  A N D  R E S I S T I V I T Y  RESULTS 

Sf o f l o n s  o n  l ine x Eleclrode spreod Ieng lh  
n = Etectrode seporo l lon  

1 a 
I 9 

n - 1  1.2-3.4 2,3-4.5 3.4-5,6 4,s-6J 5.6-7.8 6.7-8,9 

Fig ,  A 
-- 

f' 

- - 

n - 2  F. E. F a  E. F- E. F. L. F. L 
1.2-4.5 2 , 3 - 5 6  3,4-6,7 4.5-7.8 .- 5,6-8,s 

n - 3  F. E. -F.€ F. E, F-E. - 
- 6  23-6.7 3.4-7.8 43-a,9 A p p a r e n t  Perdent  

n - 4 -  C- E- F. fL f. E, F r e q u e n c y  E f f e c t  
1,Z-6.7 2.3-7.8 3.4-8,s 



Part C. ROCK SAMPLE I.P. AND RESISTIVITY TEST RESULTS AND 
t 

COMMENTS 

Four mineralized rock samples were provided by 

Mr. Barry Price of Rapitan Resources Inc. Two of these samples 

(No. 2, & No. 3) are "Seneca" type massive sulphides, while the 

other two (No. 1, & No. 4) are from the Bigfoot property. 

Each sample was tested using a Phoenix Model CT-1 I.P. and 

Resistivity meter. 

The results are listed below: 

RESISTIVITY PERCENT FREG. METAL FACTOR 

SAMPLE (OHM-METERS) EFFECT (P . F . E) (M.F.) 

B igfoo t  No. 1 approx. 1100 8.0% 8.7 

S e n e c a  No. 2 

S e n e c a  No. 3 

approx. 60 11.5% 

approx. 260 10.0% 

Bigfoot  No. 4 approx. 3000 9.0% 3.0 

While the extreme angularity of the samples reduces 

the accuracy of the resistivity measurement by up to a factor of 

2, it is still quite obvious that the "Seneca" type massive 

sulphides are considerably more conductive than the Bigfoot 

samples. The massive sulphide samplesalso display somewhat 

higher polarizability (P.F.E.) values. 

These results suggest that the source of most of 

I.P. Zone D is mineralization similar in concentration to thah 

seen in Bigfoot Sample No. 1 and Bigfoot Sample No. 4, rather 

than the more massive "Seneca" type mineralization. However, 

one cannot discount the possibility of more massive material being 

present within the large anomalous mass that is I.P. Zone D. 
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