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INTRODUCTION 

Between September 5 t h  and 'Tth, 1968,  a Geo-X S u r v e y s '  
, 

f i e l d  crew completed t h r e e  t e s t  l i n e s  over  t h e  Mouse Claims 

Group, owned by Nicola  Lake Mining Company, Limited.  

This  r e p o r t  b r i e f l y  d i s c u s s e s  t h e  f i e l d  procedure 

and r e s u l t s  of t h e  1.P. test. 

F I E L D  PROCEDURES 

A H e w i t t  E n t e r p r i s e s  pulse t y p e  p o l a r i z a t i o n  u n i t  was 

used and ins t rument  s p e c i f i c a t i o n s  a re  o u t l i n e d  in Appendix 11. 

A s t anda rd  Wenner e l e c t r o d e  a r r a y  was employed wi th  

an 09avy spac ing  (Itarr be ing  One t h i r d  of t h e  d i s t a n c e  between the 

c u r r e n t  e l e c t r o d e s )  of 600 and 1000 f e e t .  

P r i o r  t o  v o l t a g e  a p p l i c a t i o n ,  t h e  r e c e i v i n g  p o t s  a r e  

ba lanced ,  and t h i s ,  t h e  self p o t e n t i a l  r ead ing  i n  m i l l i v o l t s  i s  

recorded on s t anda rd  f i e l d  n o t e  f o r m s , '  

A v o l t a g e  s e t t i n g  of 250, 500, and 1000 v o l t s  w a s  

used a t  d i f f e r e n t  s t a t i o n s  depending on t h e  apparent  bed-rock 

r e s i s t i v i t y  encountered ,  A f o u r  second p u l s e  was i n i t i a t e d ,  

and 0.3 seconds a f t e r  c e s s a t i o n  of p u l s e ,  t h e  decay v o l t a g e  i s  

i n t e g r a t e d  f o r  0.8  seconds, During t h e  pulse t h e  c u r r e n t  (I i n  

mi l l iamperes)  and primary v o l t a g e  (dv  i n  millivolts) is  record-  

ed. During i n t e g r a t i o n  t h e  decay v o l t a g e  L P .  (mv) is  observed 

-1- 
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and recorded . of t h e  decay v o l t a g e  was com- 

p l e t e d  mainly on a s i n g l e  i n t e g r a t i o n  f u n c t i o n ,  w i th  r e - c h e c k s :  

on a double  i n t e g r a t i o n  f u n c t i o n  s e t t i n g .  

Between two and twenty p u l s e s  w e r e  i n i t i a t e d  a t  each 

set  up. The a r i t h m e t i c  mean of t h e  decay v o l t a g e  was used f o r  

i normal iz ing .  

The t r a n s i t  i n t e r v a l  w a s  600 fee t  a t  a = 600 and 1000 

fee t  a t  a = 1000 f e e t .  

From t h e  f i e l d  d a t a ,  t h e  appa ren t  r e s i s t i v i t y  and nor- 

malized induced p o l a r i z a t i o n  v a l u e s  were c a l c u l a t e d  and p l o t t e d  

on t h e  accompanying maps. 

DATA PROCESSING 

The fo l lowing  informat ion  w a s  recorded by t h e  i n s t r u -  

ment o p e r a t o r  a t  each p u l s e  s t a t i o n :  

1. 

2 .  

3 .  

4 *  

5 0  

6 .  

7 .  

8.9 

9 .  

The p rope r ty ,  o p e r a t o r ' s  i n i t i a l s ,  j ob  and page number, 

TTatT spac ing ,  t r a n s i t  i n t e r v a l  and remarks on topography; 

The l i n e  and s t a t i o n  co -o rd ina te s ;  

The se l f  p o t e n t i a l  r ead ing  i n  m i l . l i v o l t s  ( S . P .  m.v . ) ;  

The c u r r e n t  i n  mi l l iamperes  ( I  ma,); 

The impressed e m f  i n  n i i l l i v o l t s  (dVmv); 

The induced p o l a r i z a t i o n  decay v o l t a g e  i n  m i l l i v o l t s  (IPmv) ; 

The r e s i s t o r - c a p a c i t o r  swi t ch  ( R . C . ) ;  

The c u r r e n t  e l e c t r o d e  v o l t a g e  swi t ch  v a l u e ;  

The i n t e g r a t i o n  f u n c t i o n  swi t ch  (I.Fe); 

-3 -  . 



1 0 .  The p u l s e  t i m e  i n  seconds.  

, 
From t h i s  d a t a ,  t h e  appa ren t  r e s i s t i v i t y  is c a l c u l -  

+ ' a t e d  from t h e  fo l lowing  r e l a t i o n :  
I 

. s i  

C =  2 T x  a x dV 
I( ma) 

Where: ' e = appa ren t  r e s i s t i v i t y  i n  ohm-feet 
k 

1 1  = 3.1416 

??a?? = 1 /3  d i s t a n c e  between &he c u r r e n t  e l e c t r o d e s .  

The n0rmaPized HB v a l u e  is  ob ta ined  by u t i l i z a t i o n  qf t h e  fo l low-  

i n g  r e l a t i o n :  
i 

IP norm. = IP(mv) x 100 x k 
- dV( mv) 

Where: I P  norm = normalized I P  i n  m i l l i v o l t  seconds p e r  
m i l l i v o l t  o r  m i l l i s e c o n d s  , *  

k = a eonotaazt depending an the SF 8s$$iag . 
A s p e c i f i c  example from t h e  d a t a  c o l l e c t e d  on Pine  C a t  15+00 

foalsws: 

Pulse No. I ( m d  dV TP (mv) RC I F  Vol tage  

B 300 3.50 1 2  2 P 
2 290 3.50 1 2  2 a 
3 290 350 1 3  2 B 
4 290  350 11 2 1 

Ari thmet ic  mean 290 35s 12 2 B 

1000 
1000 
1000 
11000 

= 2 x 2 x 3 x BO8 = 6 . 8  m i l l i s e c o n d s  - IP norm 
3'50 

6 
1 

on lthe accompanying maps, t h e  IP andr r e s i s t i v i t y  v a l u e s  a re  - 
c a l c u l a t e d  and p l o t t e d  on t h e  accompanying maps. 
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GENERAL CONSIDERATIONS OF THE PULSE TYPE 

INDUCED POLARIZATION METHOD 

Two induced p o l a r i z a t i o n  methods a r e  i n  common u s e  

today  i n  mine ra l  e x p l o r a t i o n .  The first i s  t h e  t i m e  domain 

o r  p u l s e  t y p e  method i n  which a s t eady  d i r e c t  c u r r e n t  is  

impressed on t h e  ground f o r  a f e w  seconds and t h e n  a b r u p t l y  

t e rmina ted .  A f r a c t i o n  of a second a f t e r  c e s s a t i o n  of 

c u r r e n t  impulse,  t h e  decay v o l t a g e ,  caused by c a p a c i t i v e - l i k e  

s t o r a g e ,  i s  measured. The s,econd method i s  t h e  v a r i a b l e  ( d u a l )  

f requency t echn ique  o r  f requency domain. I n  t h i s  v a r i e t y ,  

t h e  percentage  d i f f e r e n c e  between t h e  impedance ( a . c .  resist- 

ance)  o f f e r e d  a t  two s e p a r a t e  f r e q u e n c i e s ,  is  measured. 

The H e w i t t  (HEW-100) L P ,  u n i t  i s  a t i m e  domain u n i t  

and t h e  exac t  method employed is  o u t l i n e d  i n  t h e  f i e l d  pro- 

cedure  s e c t i o n .  

The r e a d e r  i s  r e f e r r e d  t o  Wait, J . R .  ( 1 9 6 6 ) ,  f o r  a 

thorough t r ea tmen t  of f requency domain, and S e i g e l ,  H . O .  ( 1966)  

and/or Brant ( 1 9 6 6 ) ,  for a d i s c u s s i o n  of t i m e  domain. 

I .P  e f fec t  Q C C U ~ S  when a c u r r e n t  i s  passed through a 

volume of sock c o n t a i n i n g  e l e c t r o n i c  conductors ,  Geophysical 

e l e c t r o n i c  conductors  , o r  ' v m e t a l l i c ~  minerals*v i n c l u d e  most s u l -  

gh ides  ( p y r i t e ,  c h a l c o p y r i t e ,  b o r n i t e ,  molybdenite b u t  no t  

s p h a l e r i t e )  , c e r t a i n  oxides ,  c lays , ,  g r a p h i t e  and c e r t a i n  m i c a s .  

Apart  from t h e  s u l p h i d e s ,  mine ra l s  w i th  h i g h l y  u n s a t i s f i e d  

b a s a l  l a t t i c e  s u r f a c e s  ac t  a s  l eaky  condensers  and g i v e  rise 
I 
f: 

. -5;. 
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t o  I . P .  e f fec ts .  A l l  rocks  a re  r e spons ive  t o  some degree ,  

and t h i s  response  is  des igna ted  background. It is  o f t e n  

equ iva len t  t o  one volume pe rcen t  of s c a t t e r e d  p y r i t e ,  and 

probably due t o  u n s a t i s f i e d  cha rges  a t  l a t t i c e  imper fec t ions ,  

boundar ies ,  f r a c t u r e s ,  and s o  on. Background i n  v a r i o u s  

p a r t s  of B . C .  w i t h  t h e  HEW-100 I.P. u n i t  fo l lows :  

Area L i t h o l o m  Background (Mv/v) 

Mamit Lake Fuichon B a t h o l i t h  
( g r a n o d i o r i t e )  5 .9  

Tonasket,  Wash. Granod io r i t e  p lug  1 2 . 3  

Aspen Grove Nicola  Volcanics  7 . 6  

P r i n c e t o n  P r ince ton  sediments  1 7 . 2  

F a c t o r s  o t h e r  t h a n  t h e  amount of m e t a l l i c  conductors  

which a f f e c t  I.P. response  a r e  g r a i n  s i z e ,  c o n d u c t i v i t y  of 

mine ra l ,  p o r o s i t y ,  t o r t u o s i t y  (pore geometry),  t y p e  of gangue 

mine ra l s ,  composition and amount of pore  f l u i d ,  deg ree  of 

a l t e r a t i o n ,  and mode 0f m i n e r a l i z a t i o n  (d i s semina ted ,  l ode ,  

v e i n  t y p e ,  e tc  .)  . 
Rogers ( 1 9 6 6 ) ,  has  poin ted  o u t  t h a t  t h e  r e s i s t i v i t y  

of rock i s  only  s l i g h t x y  in f luenced  by changes i n  t h e  s u l p h i d e  

c o n t e n t  a t  low l e v e l s .  Much of t h e  change i s  due t o  moi s tu re  

G E O - X  S U R V E Y S  L T D .  

c o n t e n t ,  t h e r e f o r e  t h e  r e s i s t i v i t y  of rock i s  ve ry  dependent 

on f r a c t u r i n g ,  g o r e  space  and ground water  r a t h e r  t h a n  m e t a l l i c -  

mine ra l  c o n t e n t .  A l t e r a t i o n  i n  combination wi th  inc reased  

s u l p h i d e  minera l  c o n t e n t  does  change t h e  r e s i s t i v i t y  v a l u e  

s i g n i f i c a n t l y .  

-- 6-7.. 
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Background r e s i s t i v i t y  i n  v a r i o u s  p a r t s  of B . C .  w i th  

t h e  HEW-100 I.P. u n i t  fo l lows :  

Area L i tho logx  

Mamit Lake Guichon B a t h o l i t h  

Tonasket , Wash. Granod io r i t e  p lug  

Aspen Grove Nicola  Volcanics  

P r i n c e t o n  P r ince ton  sediments  . 

Background (ohm-feet) 

1600 

3500 

1000 
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D I S C U S S I Q N  OF RESULTS 

( a )  S e l f  P o t e n t i a l  

The l a r g e ,  600 f o o t  TtaTt spac ing  and r e c e i v i n g  p o t  sep-  

a r a t i o n ,  g r e a t l y  reduces t h e  u s a b l e  v a l u e  of t h e  self  p o t e n t i a l  

r e s u l t s .  Normally t h e  f i r s t  d e r i v a t i v e  of S . P .  s e r v e s  a u s e f u l  

purpose bu t  on t h e  Nicola  Lake Mines ;survey t h e  f irst  d e r i v a t i v e  

c a l c u a l t i o n s  cannot be j u s t i f i e d .  

S e l f  p o t e n t i a l  v a l u e s  ranged i n  ampl i tudes  form +25 

mv t o  -3Omv, and t h e s e  a r e  r e l a t i v e l y  minor e f fec ts .  The -30 

mv d i f f e r e n c e  i n  p o t e n t i a l  w a s  observed on l i n e  A between s t a t i o n s  

4 H O O  and 47+00, 

( b )  R e s i s t i v i t y  

The a r i t h m e t i c  means of 26 apparent  r e s i s t i v i t y  v a l u e s  

is  1273  ohm-meters. The s t a n d a r d  d e v i a t i o n  is  660 ohm-meters. 

Values f a l l i n g  below t h e  a r i t h m e t i c  mean minus one s t anda rd  de- 

v i a t i o n  ( v i z  600 ohm-meters) may be cons idered  anomalous. R e -  

s i s t i v i t i e s  ranged from a low of 316 t o  a h igh  of 2535 ohm-meters. 

Four r e s i s t i v i t y  v a l u e s  a r e  anomalously low ( L e .  re- 

l a t i v e l y  h igh  bedrock c o n d u c t i v i t y )  and two of t h e s e  a r e  juxa-  

posed on l i n e  B 'at 36 and 42+00.  

The khree  r e s i s t i v i t y  p r o f i l e s  a r e  remarkably ana logus  

( s e e  map), sugges t ing  t h a t  a r e s i s t i v i t y  plan may s e r v e  as a use-  

ful gu ide  t o  l i t h o l o g y .  

-8- i 
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D I S C U S S I O N  OF RESULTS C O N T I N U E D  

( c )  Intduced P o l a r i z a t i o n  

The a r i t h m e t i c  mean of 27 normalized induced p o l a r i -  

z a t i o n  v a l u e s  is  5 .6  m i l l i s e c o n d s .  The s t anda rd  d e v i a t i o n  is  ' 

2 . 2  m i l l i s e c o n d s ,  Response ranged from a low of 2 . 1  t o  a h igh  

of 1 2 . L  Values g r e a t e r  t h a n  7 . 8  mi l~ l i s econds  and less  t h a n  10 .0  

m i l l i s e c o n d s  a r e  cons idered  weakly t o  moderately anomalous; and 

_those g r e a t e r  t h a n  1 0 . 0  as moderately t o  s t r o n g l y  anomalous. 

T I ~ ~ o  a r e a  of weak t o  moderate response  was encountered d u r i n g  t h e  

t e s t  s u r v e y ,  and t h e s e  des igna ted  anomaly A and B r e s p e c t i v e l y  

( see  accompanying I a P p r o f i l e s )  e Anomaly A ,  a t  42+OO 
te,, ,- \eced w -  

eas t  on l i n e  B i s  an  area approximately 500 f e e t  long of moderate 

t o  s t r o n g  I.P. response ,  enclosed w i t h i n  an a r e a  roughly 1000 

f e e t  long  des igna ted  a s  weakly t o  moderately anomalous. A r a t h e r  

i n t e r e s t i n g  f e a t u r e  accompanieg t h e  12.1 mil l i s econd  I.P. at 4 2  + '  

d 

on l i n e  B .  The primary v o l t a g e  (dV) inc reased  n o t i c a b l y  d u r i n g  

p u l s e ,  and t h i s  " s p e d i a l  e f f e c t T t  i s  o f t e n  i n d i c a t i v e - o f  s u l p h i d e  

r a t h e r  t h a n  membrane p o l a r i z a t i o n .  

Anomaly B i s  cen te red  a t  12+00 on l i n e  C ,  and c o n s i s t s  

of a s i n g l e  response  of 10,O m i l l i s e c o n d s ,  N o  s p e c i a l  e f f ec t s  

accompanying t h e  L P ,  w e r e  r e p o r t e d  by t h e  ins t rument  o p e r a t o r o  

SUMMARY AND C O N C L U S I O N S  

On September 5 t h ,  6 t h  and 7 t h ,  1968,  Geo-X Surveys L t d . ,  

completed t h r e e  induced p o l a r i z a t i o n  t e s t  l i n e s  over  t h e  Mouse 
I 
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- SUMMARY AND C O N C L U S I O N S  C O N T I N U E D  

An anomalous induced 'po1ar i :za t ion  

anomalous apparent  r e s i s t i v i t y  anomaly was 

and i s  cen te red  a t  42+00. It is  des igna ted  

Claim Group owned by Nicola  Lake Mines Limkted. 

and c o i n c i d e n t  

d i scovered  on l i n e  C ,  

a s  anomaly A .  The 

A H e w i t t  E n t e r p r i s e s  p u l s e  type  was employed 

wi th  a s t anda rd  Wenner e l e c t r o d e  a r r a y ,  an  llatr spac ing  of 

600 and 1000 f e e t  

s i d e r e d  a f a v o r a b l e  h o s t  f o r  s u l p h i d e  m i n e r a l i z a t i o n  i n  t h e  area * 

A .second 1.P. high ,  des igna ted  anomaly B ,  c o n s i s t s  of;: 

a s i n g l e  10.0 mi l l i s econd  response ,  w i t h  a small  n e g a t i v e  change 

i n  r e s i s t i v i t y .  

The r e s i s t i v i t y  p r o f i l e s  sugges t  t h a t  a n  apparent  re- 

s i s t i v i t y  p l an  may s e r v e  a s  a u s e f u l  gu ide  t o  s t r u c t u r e  and l i t h -  

ology.  

I n v e s t i g a t i o n  a s  t o  t h e  cause  of anomaly A i s  recommended. 

September P8th, 1968  
Vancouver, B , C e  

-10- 

s G E O - X  S U R V E Y S  LTD.  



Name : 

Educat ion:  

P r o f e s s i o n a l  
Assoc ia t ions :  

Experience:  

APPENDIX I 

P ERS ONN E L 

COCHRANE Donald Robert 

B ,Sc , - Univers i t ry  of-.Toronto 
M.Sc.(Eng.) - Queen's U n i v e r s i t y  

P r o f e s s i o n a l  Engineer of B r i t i s h  Columbia, 
Ontar io  and Saska,tchewan. 

Jr, member of C.I.M.M., member of G . A . C . ,  
M . A , C I  Geologica.1 Engineer .  

Engaged i n  t h e  p r o f e s s i o n  s i n c e  1962 wh i l e  
employed wi th  Noranda Exp lo ra t ion  Co. L t d ; ,  
Quebec C a r t i e r  Mines L t d . ,  Meridian Explor- 
a t i o n  Synd ica t e .  

P r e s e n t l y  employed a s  Engineer w i th  Geo-X 
Surveys L td .  

Experience i n  W e s t  I n d i e s ,  L a t i n  A m e r i c a ,  
South America, United S t a t e s  and Canada. 

e 

G E O - X  S U R V E Y S  LTD.  



Name : 

Education: 

Experience: 

APPENDIX I 

PERSONNEL 

WILSON, Norman George Robert 

Junior Matriculation equiv., Grade 13 Math. 

2nd Year National Electrical Engineering. 

12 years Royal Air Force - Radar Technician, 
6 months British Government Communications - 

Radio Technician. . 

Presently employed by Geo-X Surveys Ltd., 
since October 22nd, 1967 doing Induced Polar- 

, ization, Electromagnetic and Magnetometer 
Surveys under Professional supervision. 

. 

\ 

h 

. 

.GEO-X S U R V E Y S  L T D .  

~~~ 



I 
I 
I 
I 
I 
I 
I 
I 

I I 

GENERAL SPECIFICATIONS OF THE HEWITT PULSE TYPE INDUCED 
. POLARIZATION U N I T ,  

8 

. T r a n s m i t t e r  Unit  

Curren t  p u l s e  pe r iod  (D.C. Pulse h - 10 seconds 
Manual i n i t i a t e d  t i m e p  

Curren t  measuring r anges  I ' 0 - 500 
0 - 1000 Mi l l iamperes  
0 - 5000 I i' 

I n t e r n a l  v o l t a g e  c o n v e r t e r  
2 9  v o l t  D.C. 350 w a t t  . 250 t 

o u t p u t  w i th  b e l t  back b a t t e r i e s  500 v o l t s  D.C. 
1000 Nominal 

500 w a t t s  u s i n g  2 9  v o l t s  a i r c r a f t  b a t t e r i e s .  

T r a n s m i t t e r  can swi t ch  up3;to 3 amps a t  1000 v o l t s  from 
g e n e r a t o r  o r  b a t t e r y  supply  w i t h  r e s i s t i v e  l o a d .  The swi tch-  
i n g  lis done i n t e r n a l l y  i n  t h e  t r a n s m i t t e r  u n i t .  Remote con- 
t r o l  ou tpu t  can swi t ch  up t o  10 k i l o w a t t s  of power by u s i n g  

wi th  a u x i l i a r y  equipment 
, a  s e p a r a t e  c o n t r o l  u n i t ,  A remote con t ro l  cord  is  s u p p l i e d  * ' 

\ 

R ec e i v e r Unit. 1 -  

- Self. P o t e n t i a l  Rangq ' 0 - 1000 m i l l i v o l t s  
1 m i l l i v o l t  r e s o l u t i o n  

.... Impressed EMF Ranges 0 - 30 
0 - 100 m i l l i v o l t s  
0 - 390 
0 - 1000 

Input.  Terminals  w i th  Three Combinations 
P I  - P2 
p1 - 
p 2  - pu ~, 

Induced P o l a r i z a t i o n  Ranges 0 - 30 
O i 6 0  m i l l i v o l t  . t 

o - 90 seconds  

I n t e g r a t i o n  T i m e  P e r i o d s  . 8 ' s e c o n d s  , 

t 31.6 seconds 
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Tandem I n t e g r a t i o n  T i m e  P e r i o d s  1 . 6  seconds 
3 . 2  seconds 

Input  F i l t e r i n g  . 3 ranges  p l u s  4 i n t e g r a -  
t i o n  combinat ions 

Delay T i m e  from Cessa t ion  of' Current  

i: 
P u l s e  e 3  second6 
(Combined Bhoto Electr ic  Coupled Rece iver  and T r a n s m i t t e r )  

Opera t ion  Temperature -25' F - 120' F 

I 

POWER SUPPLY 

Receiver Unit  4 Eveready ~ 1 3 6  Mercury B a t t e r i e s  
2 Everbeady E134 Mercury B a t t e r i e s  
2 Eveready E 4 0 1  Mercury Ba t t e r i e s  

T r a n s m i t t e r  U n i t  Sea led  Rechargeable 8 amp. hr, b e l t  
' 

pack capab le  of d r i v i n g  t h e  c o n v e r t e r  
a t  3501 w a t t s  f o r  a minimum of one 
d a y ' s  o p e r a t i o n  b e f o r e  r echa rge .  . 

Manufactured by H e w i t t  E n t e r p r i s e s ,  Box 978A, Sandy, Utah, 84070 
Phone: 801  571-0157 
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