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SUMMARY 

About nine line-miles of 1 . P .  and magnetic surveying on the  

Toketic Property of Valley Copper Mines Ltd. f a i l e d  t o  loca te  responses 

deemed s ign i f i can t  a t  t h i s  time. Accordingly no work can be recom- 

mended on the  bas i s  of geophysical data  acquired during t h i s  programme. 

INTRODUCTION 

The Toketic Property is  located about e igh t  miles nor theast  

of Spences Bridge and about 18 miles south of Ashcroft, i n  south- 

cen t r a l  B.C. Access is  by truck,  preferably 4-wheel dr ive ,  along 14 

miles of road which runs north on the  ea s t  s ide  of the  Thompson River 

north of i t s  junction with the  Nicola River fo r  about ten miles and 

then turns  eas te r ly  and southerly t o  the  property. Pr ivate  property 

and an Indian Reservation a re  traversed by the  road and p r io r  permis- 

sion t o  use it i s  required. 

The property comprises 2 1  mineral claims and i s  owned by 

Valley Copper Mines Ltd., which is  69.79% owned by Cominco Ltd. 

The present  work was paid f o r  by Cominco Ltd. under an interim finan- 

cing agreement. 

The present geophysical surveys were car r ied  ou t  over about 

th ree  quar ters  of the  property, with protions i n  the  northeast  and 

southwest not  covered. 

GEOLOGY 

The property s t raddles  p a r t  of the  western cdhtact  of the  

Guichon Batholith, and i s  underlain by "Hybrid Phase" in t rus ives  t o  

the  nor theast  and Cache Creek metasediments t o  the  southwest. A 



chalcopryri te-hemati te  zone located  i n  the  surveyed a r e a  i s  known - 
from previous underground workings and d r i l l i n g  t o  be about 200 f e e t  

long and 80 f e e t  wide assaying about 0.3% Cu. I t  is hosted by t h e  

Hybrid Phase in t rus ives .  

I. P . AND MAGNETOMETER SURVEYS 

( a )  Methods 

The magnetic survey was done with a Sc in t rex  MF-2 f luxga te  

magnetometer. This  i-nstrument measures r e l a t i v e  changes i n  t h e  

s t r e n g t h  of  t h e  E a r t h ' s  v e r t i c a l  magnetic f i e l d  wi th  a maximum read- 

a b i l i t y  of  5 gammas. Instrument d r i f t  and d iu rna l  v a r i a t i o n  w e r e  

monitored using a standard looping procedure, r e tu rn ing  t o  a base 

s t a t i o n  every hour. 

The I.P. survey was done using Cominco's McPhar P654 

frequency domain system employing t h e  dipole-dipole a r r a y  and measuring 

four  separa t ions .  D i p l e  l eng ths  o f  200 o r  400 f e e t  were employed, as 

noted on t h e  p lans  and p r o f i l e s .  This  I.P. system measures appl ied  

c u r r e n t  i n  amperes and r e s u l t a n t  received p o t e n t i a l  i n  v o l t s ,  from 

which r e s i s t i v i t y  can be  ca lcu la ted  from O h m ' s  Law. This  i s  done 

a t  two f requencies  (0.31 and 5.0 h t z  i n  the  p resen t  case)  and d i f -  

ference  i n  r e s i s t i v i t y ,  i f  p resen t ,  i s  p l o t t e d  a s  frequency e f f e c t .  

I t  is  a measure of I . P .  response. I n  add i t ion  t o  frequency e f f e c t  and 

(high) frequency r e s i s t i v i t y ,  t h e  p r o f i l e s  a l s o  show metal f a c t o r ,  a 

parameter derived by d iv id ing  frequency e f f e c t  by t h e  corresponding 

r e s i s t i v i t y  and mul t ip ly ing by a s c a l i n g  f a c t o r  o f  1000. 

Work was under the  d i r e c t i o n  of T.G. Kauppinen whose a s s i s -  

t a n t s  were J. Turner, B. Clause, B. Ansley and E. Ford, and work 

was supervised by t h e  w r i t e r ,  who v i s i t e d  the  proper ty  twice during 

t h e  survey. - 



(b) Data Presenta t ion  

The following plans  a r e  included with t h e  r e p o r t ,  i n  

pocket a t  r e a r :  

P l a t e  I, Magnetometer Survey, 1" = 400' 

P l a t e  2, Second Separat ion R e s i s t i v i t y ,  1" = 400' 

P l a t e  3, Second Separat ion Frequency E f f e c t ,  1" = 400' 

The fol lowing p r o f i l e s  a r e  bound i n  t h i s  r epor t :  

Line No. Dipole Length P l a t e  N o .  

200 f e e t  
200 f e e t  
200 f e e t  
200 f e e t  
200 f e e t  
200 f e e t  
200 f e e t  
200 f e e t  
200 f e e t  
200 f e e t  
200 f e e t  
200 f e e t  
400 f e e t  
400 f e e t  
400 f e e t  
400 f e e t  
400 f e e t  
400 f e e t  
400 f e e t  
400 f e e t  
400 f e e t  

( c )  Resul ts  

Magnetic d a t a  a r e  contoured on P l a t e  1 with a contour i n t e r v a l  

of 500 gammas. I n  general ,  magnetic va lues  i n  a r e a s  under la in  by Hybrid 

Phase i n t r u s i v e s  a r e  about 500 t o  1000 gammas g r e a t e r  than those  i n  

a reas  underlain by Cacke Creek metasediments. However, t h i s  

r e l a t i o n s h i p  i s  n o t  v a l i d  enough t o  warrant  add i t iona l  magnetic sur- 

veying t o  he lp  map t h e - c o n t a c t  i n  overburdcrl covered a r e a s  should 

ac?ditional geophysical work i n  t h e  area  be r:ontempl_ated. About 2000 



gammas of magnetic r e l i e f  a r e  present on the  gr id ,  but  no d i s t i nc t i ve  

trends or  pa t te rns  a r e  apparent. In general, known mineralized areas  

occur i n  a reas  of intermediate t o  high magnetic values. 

Second separation r e s i s t i v i t y  values a r e  contoured on Plate  

2 ,  and values a r e  generally lower over metasediments than over intru- 

s i v e ~ .  There i s  l i t t l e  or no d i s t i nc t i ve  r e s i s t i v i t y  response correla- 

t i v e  with known mineralized areas.  

Second separation frequency e f f ec t s ,  p lo t ted  on P la te  3 ,  a r e  

r e l a t i ve ly  featureless .  One weak response i s  located a t  2E on Line 

32N. P ro f i l e  number 1.P.-84-4 shows a weak frequency e f f e c t  response 

from 0 t o  2E on t h a t  l i ne ,  which gives r i s e  t o  a corresponding weak 

metal f ac to r  response. The r e s u l t s  of d r i l l -ho le  DH-3, d r i l l e d  

previously and located nearby a s  shown on the  plans, a r e  not  known 

t o  the wri ter .  No I.P. responses of significance a r e  located coinci- 

dent with o r  along s t r i k e  from mineralized zones a s  shown on the  

plans. 

CONCLUSIONS 

Magnetic work on the  Toketic property indicates  Hybrid Phase 

in t rus ive  rocks a r e  somewhat more magnetic than Cache Creek metasedi- 

ments i n  t h i s  area ,  but the re la t ionship i s  not good enough t o  use it 

f o r  mapping the  contact  i n  overburden covered areas. I.P. measurements 

a r e  v i r t u a l l y  featureless .  No addi t ional  work can be recommended on 

the  bas i s  of geophysical r e s u l t s  obtained during t h i s  project .  
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APPENDIX I 

NOTES ON THE INDUCED POLARIZATION METHOD 

March 10, 1969. -- John M .  Hamilton 

THEORY : 

P o l a r i z a t i o n  i s  t h e  s e p a r a t i o n  of  c h a r g e ,  o r  b l o c k i n g  a c t i o n ,  
of  m e t a 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  w i t h i n  a  medium of  i o n i c  
s o l u t i o n  conduc t ion .  Induced p o l a r i z a t i o n  r e f e r s  to  t h i s  block- 
i n g  a c t i o n  when caused b y  an a p p l i e d  e l e c t r i c  c u r r e n t .  

I n  i t s  g e o l o g i c a l  c o n t e x t ,  p o l a r i z a t i o n ,  o r  I . P . ,  r e f e r s  t o  t h e  
e l e c t r o c h e m i c a l  b l o c k i n g  phenomenon e x h i b i t e d  b y  m e t a l l i c  min- 
e r a l s  such a s  most s u l p h i d e s ,  m a g n e t i t e  and g r a p h i t e ,  under  t h e  
i n f l u e n c e  o f  an a p p l i e d  c u r r e n t .  When a  c u r r e n t  i s  passed  
through t h e  s u b s u r f a c e ,  conduc t ion  i s  i o n i c  and i s  dependent  
upon i o n s  i n  t h e  w a t e r  c o n t e n t  of  t h e  s u b s u r f a c e  because  most 
m i n e r a l s  have 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  than  ground 
w a t e r .  The " m e t a l l i c "  m i n e r a l s  have s p e c i f i c  r e s i s t i v i t i e s  which 
a r e  much lower than  ground w a t e r .  The I . P . ,  e f f e c t  o c c u r s  a t  
t h e  i n t e r f a c e s  between i o n i c  c o n d u c t i v e  c o n d i t i o n s  i n  ground 
water and e l e c t r o n i c  conduc t ive  c o n d i t i o n s  i n  m e t a l l i c  miner- 
a l s .  E l e c t r o n i c  c h a r g e s  a r e  b u i l t  up on t h e s e  i n t e r f a c e s  which 
oppose t h e  f l o w  o f  c u r r e n t  t h a t  produces  them. 

The b l o c k i n g  a c t i o n ,  o r  I . P .  e f f e c t ,  i n c r e a s e s  w i t h  t h e  t i m e  
d u r i n g  which t h e  c u r r e n t  i s  f l o w i n g  i n  a  g iven  d i r e c t i o n .  Hence, 
i f  t h e  c u r r e n t  i s  p e r i o d i c a l l y  r e v e r s e d ,  a  h i g h  f requency  c u r -  
r e n t  w i l l  b e  s u b j e c t  t o  less b l o c k i n g ,  o r  I . P .  e f f e c t ,  t han  
w i l l  a  low f requency ,  s i n c e  less t i m e  i s  a v a i l a b l e  f o r  t h e  
b l o c k i n g  t o  o c c u r  a t  a  h i g h  f requency .  I t  i s  t h e r e f o r e  p o s s i b l e  
t o  measure t h e  I . P .  e f f e c t  b y  measur ing  r e s i s t i v i t y  a t  two 
f r e q u e n c i e s .  T h i s  i s  t h e  b a s i s  of  t h e  f requency  domain I .P. 
system. F i e l d  r e a d i n g s  c o n s i s t  of  c u r r e n t  r e a d i n g s  between t h e  
t r a n s m i t t e r  e l e c t r o d e s ,  and v o l t a g e  r e a d i n g s  between t h e  r e c e i v e r  
e l e c t r o d e s ,  a t  b o t h  t h e  h i g h  and t h e  low f requency .  From t h e s e  
r e a d i n g s  a  r e s i s t i v i t y  c a n  be c a l c u l a t e d  f o r  each  f requency ,  
u s i n g  t h e  r e l a t i o n s h i p  V= I R  (Ohm's ~ a w )  and g e o m e t r i c a l  con- 
s t a n t s  a p p l i c a b l e  t o  t h e  e l e c t r o d e  a r r a y .  



The r e s i s t i v i t y  v a l u e s  s o  o b t a i n e d  a r e  a c t u a l l y  a p p a r e n t  res- 
i s t i v i t y  v a l u e s ,  b e i n g  a n  average  o f  a l l  t h e  m a t e r i a l  sampled 
f o r  each r e a d i n g .  The r e s i s t i v i t y  p l o t t e d  i s  t h e  h igh  f requency  
v a l u e ,  s i n c e  i t  i s  l e a s t  dependent  on b l o c k i n g  a c t i o n  o r  I . P .  
e f f e c t ,  and hence i s  a  t r u e r  v a l u  i f  p o l a r i z a b l e  m a t e r i a l  i s  
p r e s e n t .  The u n i t s  used a r e  o h m - f e e t / 2 ~  . To c o n v e r t  t h e s e  
u n i t s  i n t o  ohm-meters used i n  some o t h e r  I .P. sys tems,  t h e  ohm- 
f e e t / 2  f v a l u e s  should  be m u l t i p l i e d  b y  1 .9 .  

The p e r c e n t  f r equency  e f f e c t ,  a c t u a l l y  an  w a r e n t  f r equency  
e f f e c t ,  i s  d e f i n e d  ~ s ( ~ L ' ~ ' + ) / R # ~ o o % ,  where R L  and RH a r e  t h e  re- 
s i s t i v i t i e s  a t  t h e  low and h i g h  f r e q u e n c i e s ,  r e s p e c t i v e  l y .  
The p e r c e n t  f r equency  e f f e c t  i s  t h e  parameter  measured t o  show 
t h e  I.P. e f f e c t ,  and i s  t h e  f requency  domain e q u i v a l e n t  of  t h e  
c h a r g e a b i l i t y  "mu used i n  t i m e  domain I . P .  work, 

The m e t a l  f a c t o r  v a l u e s  a r e  o b t a i n e d  by  d i v i d i n g  t h e  p e r c e n t  
f r equency  e f f e c t  by  t h e  r e s i s t i v i t y  and m u l t i p l y i n g  by 1000. 
The m e t a l  f a c t o r  i s  p r o p o r t i o n a l  t o  t h e  change i n  c o n d u c t i v i t y  
a s  t h e  f requency  of  t h e  a p p l i e d  c u r r e n t  i s  v a r i e d ,  and can  be  
shown t o  be e q u a l  t o  (fH- c, ) x  2 r /  x lo', where %and c a r e  t h e  
c o n d u c t i v i t i e s  a t  t h e  h i g h  and low f r e q u e n c i e s ,  r e s p e c t i v e l y  . 
The m e t a l  f a c t o r  i s  g e n e r a l l y  more i n d i c a t i v e  of  t h e  conduc t ive  
m e t a l l i c  c o n t e n t  than  i s  t h e  f requency  e f f e c t ,  a l t h o u g h  t h e r e  
a r e  e x c e p t i o n s  t o  t h i s .  

FIELD PROCEDURJ3: 

C u r r e n t  i s  a p p l i e d  t o  t h e  ground a t  two c u r r e n t  e l e c t r o d e s  
(C1 and C 2 )  spaced a  d i s t a n c e  x  a p a r t  a s  shown i n  t h e  accompany- 
i n g  diagram. The p o t e n t i a l  i s  measured a t  two p o t e n t i a l  e l -  
e c t r o d e s  ( p l  and p2)  a l s o  spaced a  d i s t a n c e  x  a p a r t  and 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 .  For  any  g iven  l o c a t i o n s  of 
C1 and C2, r e a d i n g s  a r e  t aken  when t h e  d i s t a n c e  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 s  e q u a l  t o  nx ,  and n  
h a s  v a l u e s  o f  1 ,  2 ,  3 ,  e t c .  The e l e c t r o d e  s p a c i n g  x i s  d e t e r -  
mined by  t h e  requ i rements  o f  t h e  su rvey .  Larger  v a l u e s  of x  
would be used when t h e  o b j e c t  i s  g r e a t e r  d e p t h  p e n e t r a t i o n  and 
f a s t e r  p r o g r e s s ,  whereas s m a l l e r  v a l u e s  o f  x a r e  employed i n  
more d e t a i l e d  s u r v e y s ,  t o  p rov ide  more a c c u r a t e  anomaly l o c a t i o n ,  
b u t  f o r  t h e  s m a l l e r  v a l u e s  o f  x ,  t h e  p e n e t r a t i o n  i s  less and t h e  
su rvey  s lower .  The v a l u e  chosen f o r  x  should  n o t  g r e a t l y  ex-  
ceed t h e  wid th  o f  t h e  t a r g e t  sough t .  The p e n e t r a t i o n  i s  g r e a t e r  
f o r  t h e  l a r g e r  v a l u e s  o f  n .  



INTERPRETATION : 

The v a l u e s  of  t h e  r e s i s t i v i t y ,  m e t a l  f a c t o r  and p e r c e n t  f r e q u -  
ency e f f e c t  a r e  p l o t t e d  on "pseudo-sec t ions"  , where t h e  p l o t t i n g  
p o i n t  i s  determined by  t h e  i n t e r s  .&ion of  l i n e s  drawn a t  45' 
from t h e  h o r i z o n t a l ,  and o r i g i n a t i n g  a t  t h e  mid-points  of  t h e  
c u r r e n t  e l e c t r o d e  sp read  and t h e  p o t e n t i a l  e l e c t r o d e  s p r e a d ,  
a s  shown i n  t h e  accompanying diagram. The c h o i c e  o f  45' from 
t h e  h o r i z o n t a l  i s  made because  i t  s i m p l i f i e s  p l o t t i n g  on g r i d -  
ded paper .  There i s  no o t h e r  b a s i s  f o r  i t ,  and l i n e s  a t  any 
o t h e r  a n g l e  would produce j u s t  a s  " c o r r e c t "  a  d i s t r i b u t i o n  of 
p l o t t e d  v a l u e s .  The p e r c e n t  f r equency  e f f e c t  i s  shown e i t h e r  
a s  a  s u p e r s c r i p t  t o  e a c h  m e t a l  f a c t o r  v a l u e ,  o r  a s  a  s e p a r a t e ,  
contoured  p l o t  s i m i l a r  t o  t h e  f i r s t w o .  Depths t o  c a u s a t i v e  
b o d i e s  canno t  be s c a l e d  from t h e  "pseudo-sec t i o n ,  " because  t h e  
r e l a t i o n s h i p  between "pseudo-sec t ion"  d e p t h s  and t r u e  d e p t h s  
depends on anomalous body con£ i g u r a t i o n  and s i z e ,  and o t h e r  o t h e r  
inhomegene i t i e s  i n  t h e  t r u e  r e s i s t i v i t y  d i s t r i b u t i o n  i n  t h e  
e a r t h ,  a s  w e l l  a s  on t h e  method used t o  p l o t  t h e  s e c t i o n .  

The most f a v o u r a b l e  type  o f  anomaly would show a f requency  e f f e c t  
h i g h  w i t h  a  r e s i s t i v i t y  low, t o  p rov ide  a  marked m e t a l  f a c t o r  
h i g h .  A f r equency  e f f e c t  h i g h ,  w i t h  l i t t l e  o r  no change i n  
r e s i s t i v i t y ,  t o  p rov ide  a  m e t a l  f a c t o r  h i g h ,  m i r r o r i n g  t h e  
f requency  e f f e c t  h i g h ,  i s  a l s o  f a v o u r a b l e .  Of lesser i n t e r e s t ,  
b u t  of  p o s s i b l e  impor tance ,  a r e  t h o s e  anomal ies  showing no 
f requency  e f f e c t  change,  b u t  a  d i s t i n c t  r e s i s t i v i t y  low, t o  
produce a m e t a l  f a c t o r  anomaly. The type  o f  anomaly, i t s  s t r e n g t h ,  
s i z e  and shape should  be c o n s i d e r e d  i n  r e l a t i o n  t o  t h e  geolo-  
g i c a l  s e t t i n g  and t h e  t a r g e t  sough t .  

The s u r f a c e  p r o j e c t i o n  of anomalous zones  a r e  shown under t h e  
b a s e  l i n e  of  t h e  "pseudo-sec t ions" ,  o r  d a t a  p l o t s .  The l o c a t i o n  
of anomalous zones  i s  made a f t e r  s t u d y i n g  t h e  r e s p o n s e s  a t  a l l  
s e p a r a t i o n s ,  and i s  a i d e d  b y  d a t a  from computer and t a n k  model- 
s t u d i e s ,  a s  w e l l  a s  c a s e  h i s t o r i e s  and l o c a l  geology when known. 
The s o u r c e  of  a n  anomaly can  a t  b e s t  be l o c a t e d  o n l y  t o  w i t h i n  
one e l e c t r o d e  i n t e r v a l  o r  x d i s t a n c e .  

Anomalies a r e  c l a s s i f i e d  i n t o  t h r e e  groups: d e f i n i t e ,  p robab le  
and p o s s i b l e .  Grouping i s  based  on t h e  s t r e n g t h  o f  t h e  m e t a l  



f a c t o r ,  t h e  f requency  e f f e c t ,  and t h e  p a t t e r n  o f  t h e  anomaly. 
I n  g e n e r a l ,  t h e  t r u e  m e t a l  f a c t o r  i s  dependent  on t h e  concen- 
t r a t i o n  and d i s t r i b u t i o n  of  c h a r g e a b l e  m a t e r i a l  i n  t h e  s o u r c e ,  
b u t  t h e  su rvey  measures t h e  appare1 t  m e t a l  f a c t o r ,  which i s  
an  average .  A l a r g e  volume w i t h  a  s m a l l  pe rcen tage  o f  s r l lphides  
cou ld  show t h e  same m e t a l  f a c t o r  a s  a  s m a l l e r  body w i t h  more 
c o n c e n t r a t e d  s u l p h i d e s .  The a p p a r e n t  m e t a l  f a c t o r  w i l l  approach 
t h e  t r u e  m e t a l  f a c t o r  when t h e  anomalous body i s  l a r g e ,  and i t s  
dep th  t o  t o p  s m a l l ,  r e l a t i v e  t o  t h e  e l e c t r o d e  i n t e r v a l .  

I n  some c a s e s ,  a  con toured  d a t a - p l a n  i s  p r e p a r e d ,  t o  show £re -  
quency e f f e c t ,  m e t a l  f a c t o r  o r  r e s i s t i v i t y  v a l u e s .  Only d a t a  
o b t a i n e d  a t  one s e p a r a t i o n  i s  used on such a  p l a n ,  and commonly 
t h e  second s e p a r a t i o n  d a t a  i s  p l o t t e d ,  t o  show r e s u l t s  from 
an i n t e r m e d i a t e  l e v e l  o f  i n v e s t i g a t i o n .  The s u r f a c e  p r o j e c t i o n  
of  anomalous zones ,  a s  de termined from t h e  p r o f i l e s ,  a r e  a l s o  
shown, and i n  many c a s e s  t h e s e  w i l l  n o t  c o i n c i d e  w i t h  contoured  
peaks ,  because  d a t a  a t  o t h e r  s e p a r a t i o n s ,  i f  anomalous, w i l l  
have been c o n s i d e r e d  when l o c a t i n g  anomal ies .  The most pro-  
f i t a b l e  use  o f  con toured  p l a n s  i s  a s  a  t r e n d  i n d i c a t o r .  



X = ELECTRODE SPREAD LENGTH OR ELECTRODE SPACING OR DIPOLE LENGTH 

n = ELECTRODE SEPARATION = I, 2 , 3 . .  . . 

D IPOLE - D I P O L E  E L E C T R O D E  A R R A Y  

- 

n - 3  P 

n - 2  P 
J2 fi6\ 

P 
I 2- 4,3 7 3  5,6 I APPARENT R E S I S T I V I T Y  
/ 

n - I  - P ' P ,,"-xX "G\, ,AS TAT I 0 ON T RAV E R S E 
L I N E  

I 

' \f,x-xfY 7 8 9 

n - l  - M.F M.F M.F. 
1,2-3q &3-4*5\ &4-5s6 

n  - 2  M.F M. F: i APPARENT METAL FACTOR 
1,2-\543-5,6 

n-3- M.C NOTE:  THE PERCENT FREQUENCY 
52- 5,s EFFECT IS SHOWN AS A 

SUPERSCRIPT TO EACH 
METAL FACTOR VALUE, 
OR AS SEPARATE 
CONTOURED PLOT. 

D I A G R A M  SHOWING PLOTTING METHOD 
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