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A n  induced p o l a r i z a t i o n  survey on t h e  p r e s e n t  p rope r ty  h a s  
I 

r evea led  ex tens ive  areas e x h i b i t i n g  inc reased  c h a r g e a b i l i t y  responses .  

The ,amplitudes of t h e s e  responses  could arise from bedrock con ta in ing  

2 pe rcen t  t o  6 percent  by volume of m e t a l l i c a l l y  conducting m i n e r a l i z a t i o n  

such as su lph ides ,  g r a p h i t e  o r  o t h e r  mine ra l s  known t o  g ive  induced 

p o l a r i z a t i o n  responses .  

Since t h e  h igh  c h a r g e a b i l i t y  material approaches n e a r  t o  t h e  

ground s u r f a c e ,  geo log ica l  mapping and t renching  could be  c a r r i e d  ou t  t o  

determine i f  any of t h e  c h a r g e a b i l i t y  responses  may arise from base  metal 

type  su lph ide  m i n e r a l i z a t i o n .  I f  an area i s  s o  d e l i n e a t e d ,  d r i l l i n g  might 
, 

b e  proposed based on t h e  p r e s e n t  d a t a  t o  i n t e r s e c t  zones of h i g h e s t  metal 

conten t .  
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REPORT ON 
AN INDUCED POLARIZATION SURVEY 

UCLUELET AREA, BRITISH COLUMBIA 
ON BEHALF OF 

CROYDON MINES LTD. 

INTRODUCTION 

During t h e  pe r iod  from A p r i l  19 t o  A p r i l  2 6 ,  1971, a geophys ica l  

f i e l d  p a r t y  executed an induced p o l a r i z a t i o n  survey over  some VENT claims 

i n  t h e  Ucluelet  area, B r i t i s h  Columbia on behal f  of Croydon Mines Ltd .  

The f i e l d  work w a s  under t h e  d i r e c t i o n  of M r .  Tony Guern ier ,  an experienced 

geophysical  ope ra to r  on t h e  s t a f f  of S e i g e l  Assoc ia tes  Limited.  

A s  shown on P l a t e  1, t h e  survey area l ies  about 24 m i l e s  w e s t  of 

P o r t  A l b e m i  and is  a c c e s s i b l e  by road.  

i s  s t e e p  and rugged, t y p i c a l  of t h e , w e s t  coas t  of B r i t i s h  Columbia. The 

p rope r ty  w a s  covered by deep w e t  snow which h indered  t h e  p rogres s  of t h e  

The topography of t h e  survey area 
I I 

survey . 
The claims covered by t h e ' p r e s e n t  survey are l i s t e d  on t h e  cover  

page of t h i s  r e p o r t  and are shown on P l a t e  2 on t h e  scale of 1 inch  = 400 

' f e e t .  ' 

S c i n t r e x  Mk V I 1  t i m e  domain (pulse-type) induced p o l a r i z a t i o n  

equipment w a s  employed on t h i s  p rope r ty .  

r a t i n g  of 2.5 k i l o w a t t s  and equa l  on and o f f  t i m e s  of 2 .0  seconds.  

r e c e i v i n g  u n i t  w a s  a remote, ground-pulse type  t r i g g e r e d  by t h e  r i s i n g  and 

f a l l i n g  primary v o l t a g e s ' s e t  up i n  t h e  ground by t h e  t r a n s m i t t e r .  

i n t e g r a t i o n  of t h e  t r a n s i e n t  p o l a r i z a t i o n  vo l t ages  t akes  p l a c e  f o r  0.65 

The t r a n s m i t t i n g  u n i t  had a 

The 

The 

I 

seconds a f t e r  a 0.45 second , I  de lay  t i m e  fo l lowing  t h e  t e rmina t ion  of t h e  

current-on pu l se .  i 
The purpose of a n  induced p o l a r i z a t i o n  survey i s  t o  map t h e  

subsurfac 'e  d i s t r i b u t i o n  of m e t a l l i c a l l y  conducting m i n e r a l i z a t i o n  benea th  



I 

t h e  g r i d s  covered. 

c h a l c o p y r i t e ,  molybdenite,  p y r i t e  and o t h e r  meta l l ic  su lph ide  mine ra l s .  

A s  w e l l ,  o t h e r  minera ls  such as c h l o r i t e ,  g r a p h i t e  and magnet i te  can g i v e  

responses  n o t  always d i s t i n g u i s h a b l e  from su lph ide  m i n e r a l i z a t i o n .  

I n  t h e  p re sen t  area such m i n e r a l i z a t i o n  could inc lude  

For t h e  p re sen t  survey a - g r i d  system w a s  l a i d  out  w i th  a b a s e l i n e  

o r i e n t e d  N 40° W and g r i d  l i n e s  perpendicular  t h e r e t o  a t  400 f o o t  i n t e r v a l s .  

A t o t a l  of about 4.8 l i n e  m i l e s  w e r e  covered by t h e  p r e s e n t  survey.  

The t h r e e  e l e c t r o d e  a r r a y ,  w i th  e l e c t r o d e  spac ings  of 200 f e e t  

and 400 f e e t  w a s  employed f o r  reconnaissance  purposes .  S t a t i o n  i n t e r v a l s  

were 200 f e e t .  For a d d i t i o n a l  d e t a i l  L 8 N w a s  a l s o  covered w i t h  t h e  t h r e e  

e l e c t r o d e  a r r a y  a n d ' e l e c t r o d e  spac ings  of 50 f e e t  arid 100 f e e t  and 100 f o o t  

s t a t i o n  i n t e r v a l s .  
I 

GEOLOGY 

The geology of t h e  area w a s  ob ta ined  from a map supp l i ed  by 

t h e  c l i e n t .  The no r the rn  a n d e a s t e r n  p o r t i o n s  of t h e  p rope r ty  are unde r l a in  

by u n d i f f e r e n t i a t e d  a n d e s i t i c  vo lcan ic  rocks  of t h e  Karmutsen group. 

southern  and e a s t e r n  p o r t i o n s  of t h e , g r i d  are unde r l a in  by t h e  I s l a n d  i n t r u s i o n s  

c o n s i s t i n g  of d i o r i t e s  and monzonites. 

The , 

A t  t h e  western end of L 20 N ,  q u a r t z  

,monzoni te  i s  in te rbedded  w i t h  t h e  vo lcan ic s .  

Geology i s  l ack ing  over  most of t h e  c e n t r a l  p o r t i o n  of t h e  g'rid. 

However a' geochemical survey over  t h e  area has  revea led  anomalous concentra-  

t i o n s  of copper i n  a stream running w e s t e r l y  ac ross  t h e  n o r t h e m  s i d e  of 

t h e  g r i d .  A s o i l  s,ampling g r i d  i n  t h e  c e n t r a l  p o r t i o n  of t h e  survey area 

reveals several s c a t t e r e d  l o c a t i o n s  which a l s o  con ta in  anomalous concentra- 

t i o n s  of copper.  

, ,  The main t a r g e t  of t h e  p re sen t  induced p o l a r i z a t i o n ,  survey w a s  a 
I .  

i '  
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low grade ,  l a r g e  tonnage type of copper depos i t  s i m i l a r  t o  t h e  one be ing  

mined n e a r  P o r t  Hardy by Utah Cons t ruc t ion  and Mining Company Limited 
I 

I 

D I S C U S S I O N  OF RESULTS 

P l a t e  2 ,  on t h e  scale of 1 inch  = 400 f e e t  shows t h e  g r i d  l ayou t ,  

claims and i n t e r p r e t a t i o n .  Chargeab i l i t y  con tac t s  a t  20.0 and 40.0 mil l i s econds  

are i n t e r p r e t e d ,  and an area of decreased r e s i s t i v i t y  responses  o u t l i n e d .  

Broken l i n e s  i n d i c a t e  i n f e r r e d  boundar ies ,  wh i l e  s o l i d  l i n e s  i n d i c a t e  boundar ies  

based on geophysical  d a t a .  
/ 

P l a t e  3 ,  on t h e  scale of 1 inch  = 400 f e e t ,  shows t h e  geophys ica l  
I 

r e s u l t s  i n  p r o f i l e  form. Two parameters  are p l o t t e d ,  c h a r g e a b i l i t y  ( t h e  

induced p o l a r i z a t i o n '  c h a r a c t e r i s t i c  of t h e  rock)  and r e s i s t i v i t y .  

v e r t i c a l  scales are 1 inch  = 20.0 mi l l i seconds  f o r  c h a r g e a b i l i t y  and 

2 inches  = 1 loga r i thmic  cyc le  w i t h  t h e  l i n e  traces taken as 1000 ohm-meters 

f o r  r e s i s t i v i t y . /  Symbols expla ined  i n  t h e  legend have been used t o  d i f f e r -  

e n t i a t e  between observa t ions  taken w i t h  s e v e r a l v a l u e s  of "all. I n  o r d e r  t o  

b e s t  accommodate t h e  geophys ica l  p r o f i l e s ,  t h e  i n t e r l i n e  spac ing  i s  n o t  t o  

scale . 

The 

I 

i 

I 

i 

A,'uniform subsu r face  d i s t r i b u t i o n  of 1 percen t  by volume of 

m e t a l l i c a l l y  conducting minera ls  such. as su lph ides  o r  g r a p h i t e  i s  expected 

t o  c o n t r i b u t e  about  10.0 mi l l i s econds  t o  observed '  c h a r g e a b i l i t i e s .  A s  t h e  

m e t a l l i c a l l y  conducting conten t  i s  inc reased ,  t h e  induced p o l a r i z a t i o n  

response w i l l  i n c r e a s e  al though poss ib ly  n o t  l i n e a r l y .  Much g r e a t e r  ' 

percentages  by volume of minerals such as magnet i te ,  c h l o r i t e  o r  se r ic i te  

could g ive  r i se  t o  responses  s i m i l 9 r  t o  those  due t o  su lphides .  

The p r o f i i e s  reveal t h a t  t h e  observed range i n  c h a r g e a b i l i t y  i s  

from a few obse rva t ions  of 2.0 mi l l i s econds  t o  a maximum of 79.0 mi l l i s econds .  



Over t h e  c e n t r a l  p a r t  of a l l  survey l i n e s ,  t h e  c h a r g e a b i l i t i e s  average 

i n  excess  of 40.0 mil l i s econds .  These c h a r g e a b i l i t i e s  are c l a s s e d  as 

moderate t o  h igh  by normal s t anda rds .  

Cha rgeab i l i t y  con tac t s  a t  20.0 and 40.0 mil l i s econds  have 

been i n t e r p r e t e d  and t h e  areas of i nc reased  c h a r g e a b i l i t i e s  have been 

shaded as i n d i c a t e d  on P l a t e  2 .  Contact l o c a t i o n s  have been obta ined  

from t h e  200 f o o t  e l e c t r o d e  spacing p r o f i l e s .  It is  ev iden t  t h a t  t h e  

major p a r t  of t h e  g r i d  area has  a g r e a t e r  than  20.0 mi l l i s econd  response 

and t h e  more than  h a l f  of t h e  area has  a response i n  excess  of 40.0 

mil l i s econds .  

S imi l a r  responses.  are seen  f o r  bo th  t h e  200 f o o t  and 400 

f o o t  e l e c t r o d e  spac ings  on a l l  l i n e s  and f o r  t h e  100 f o o t  spac ing  on 

This  i n d i c a t e s  t h a t  t h e  underlying rock from n e a r  s u r f a c e  up I L 8 ,N .  

t o  depths  'of over  200 f e e t  con ta ins  t h e  equ iva len t  of from 2 p e r c e n t  

t o  6 pe rcen t  by volume of m e t a l l i c a l l y  conducting material. 
i 

Over most 

of L 8 N . t h e  source  of t h e  inc reased  c h a r g e a b i l i t i e s  approaches t o  

w i t h i n  about 30 f e e t  of t h e  su r face .  

I n  'areas where c h a r g e a b i l i t i e s  are, iess than  20.0 mi l l i s econds  

' such  as i n  ' the  n o r t h e a s t e r n  p a r t  of t h e  g r i d ,  t h e  va lues  from t h e  

narrower spaced, e l e c t r o d e s  are lower i n d i c a t i n g  e i t h e r  i n c r e a s i n g  over- 

burden th i ckness ,  o r  i n c r e a s i n g  bedrock c h a r g e a b i l i t y  w i t h  depth.  

P l a t e  2 a l s o  shows t h e  area of decreased r e s i s t i v i t y  responses .  

The r e s i s t i v i t y  con tac t  has  been chosen t o  be  t h e  i n f l e c t i o n  p o i n t  

between t h e  lower and h ighe r  r e s i s f i v i t y  va lues  on t h e  200 f o o t  e l e c t r o d e  

spacing p r o f i l e s .  

, !  
, . 

, 1 
I 

I 

, 
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The range' i n  r e s i s t i v i t i e s  i s  from about 400 t o  about 

10,000 ohm-meters. A l l  areas of i nc reased  c h a r g e a b i l i t i e s  c o r r e l a t e d  ,' 

w e l l  w i th  areas of decreased r e s i s t i v i t i e s .  Low resis t ivi t ies  may be  

expected f o r  rocks  conta in ing  the  h igh  conten t  of m e t a l l i c a l l y  conduct ing 

minera ls  r equ i r ed  tomgive rise t o  t h e  h igh  observed c h a r g e a b i l i t i e s .  

Such geophysical  responses ,  p a r t i c u l a r l y  when of l a r g e  area e x t e n t  o f t e n  

arise from rock types which have a h igh  conten t  of g r a p h i t i c  material. 

Changes i n  r e s i s t i v i t y  may be  caused by changes i n  t h e  type  

o r  t h i ckness  of overburden as w e l l  as changes i n  t h e  c h a r a c t e r  of 

bedrock. Since s i m i l a r  responses  are seen  f o r  s h o r t  and wide e l e c t r o d e  

spac ings  i t  i s  n o t  l i k e l y  t h a t  t h e  overburden g r e a t l y  i n f l u e n c e s  t h e  

res is t ivi t ies  on t h e  p r e s e n t  property. '  

CONCLUSIONS AND RECOMMENDATIONS 

The p r e s e n t  induced p o l a r i z a t i o n  survey has  r evea led  t h a t  

t h e  g r i d  i s  unde r l a in  by rocks conta in ing  apprec iab le  q u a n t i t i e s  of 

m e t a l l i c a l l y  conducting material e x h i b i t i n g  moderate t o  h igh  charge- 

a b i l i t i e s .  The m e t a l l i c a l l y  conducting minera l  conten t  of most of 

t h e  g r i d  area ranges from 2 pe rcen t  t o  more than  6 pe rcen t  by volume. 

S ince  h igh  c h a r g e a b i l i t y  responses  may a l s o  arise from mine ra l s  o t h e r  

than  su lph ides  i t  i s  d i f f i c u l t , .  from t h e  induced p o l a r i z a t i o n  r e s u l t s  

a lone ,  t o  choose areas w i t h i n  t h e  g r i d  which might be  most promising 

f o r  f u r t h e r  exp lo ra t ion .  

S ince  t h e  h igh  c h a r g e a b i l i t y  material approaches near .  t h e  
I 

# 

ground s u r f a c e ,  t renching  and g e o l o g i c a l  mapping could b e  c a r r i e d  out  



t o  determine i f  any 'of t h e  c h a r g e a b i l i t y  responses  may ar ise  from base  

metal  type  of mine ra l i za t ion .  I f  an area i s  s o  d e l i n e a t e d ,  d r i l l i n g  

. might b e  proposed based on t h e  p r e s e n t  ,da ta  t o  i n t e r s e c t  zones of h i g h e s t  

metal conten t .  

Vanco,uver, B.  C .  
May' 25, 1971 
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