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INTRODUCTION 

I n  t h e  p e r i o d  f r o m  J u l y  2  t o  Augus t  20, 1975, G e o t e r r e x  

L i m i t e d  o f  2060  W a l k l e y  Road, Ot tawa,  O n t a r i o ,  c o m p l e t e d  i n d u c e d  

p o l a r i z a t i o n  s u r v e y s  on t h r e e  g r o u p s  o f  c l a i m s  l o c a t e d  i n  t h e  

C o f f e e  Creek  Area  o f  t h e  Yukon T e r r i t o r y  on b e h a l f  o f  Amoco 

Canada P e t r o l e u m  Company L i m i t e d ,  M i n i n g  D i v i s i o n ,  S u i t e  2110, 

6 5  Queen S t r e e t  West, T o r o n t o ,  O n t a r i o .  

The pu rpose  o f  t h e  i n d u c e d  p o l a r i z a t i o n  s u r v e y s  was t o  

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

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

w h i c h  were  d e f i n e d  b y  g e o l o g i c a l  and g e o c h e m i c a l  s u r v e y s .  

The g e o p h y s i c a l  f i e l d  programme was c a r r i e d  o u t  by  a  

f i v e  man c rew u n d e r  t h e  s u p e r v i s i o n  o f  D a v i d  McManus, a  G e o t e r r e x  

s t a f f  g e o p h y s i c i s t ,  and was f u r t h e r  s u p e r v i s e d  b y  P. No rgaa rd ,  

P. Eng., s e n i o r  g e o p h y s i c i s t  and G e o t e r r e x  V i c e - p r e s i d e n t .  

M r .  Merv  Tews, f i e l d  g e o l o g i s t  r e p r e s e n t i n g  Amoco 

Canada P e t r o l e u m  Company L i m i t e d ,  v i s i t e d  and a s s i s t e d  t h e  c rew  

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

A t o t a l  o f  a p p r o x i m a t e l y  240,400 l i n e  f e e t  o f  i n d u c e d  

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

above p e r i o d .  O f  t h i s  t o t a l ,  104,400 f e e t  o f  s u r v e y  was c a r r i e d  

o u t  on t h e  "PATT" c l a i m  g roup ,  64,800 f e e t  on t h e  "CC" c l a i m  

g r o u p  and 61,200 f e e t  on t h e  "DOYLE" c l a i m  g roup .  
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111. PERSONNEL AND TIME DISTRIBUTION 

The f o l l o w i n g  i s  a  l i s t  o f  t h e  G e o t e r r e x  p e r s o n n e l  

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

i n c l u d i n g  f i e l d  work, c o m p i l a t i o n ,  i n t e r p r e t a t i o n  o f  d a t a  and 

r e p o r t i n g ;  t h e  l i s t  a l s o  i n d i c a t e s  t h e  number o f  e i g h t  ( 8 )  - 
h o u r  man days,  b o t h  P r o d u c t i o n  and Standby,  s p e n t  by  each p e r s o n  

on t h e  p r o j e c t .  

Name and Address  

D a v i d  C. McManus, 
G e o p h y s i c i s t  
2060 W a l k l e y  Road 
Ot tawa,  O n t a r i o  

D a v i d  G a r r a r d ,  
T r a n s m i t t e r  O p e r a t o r  
2060 W a l k l e y  Road 
Ot tawa,  O n t a r i o  

P r o d u c t i o n  Days S tandby  Days O f f i c e  

1 6  23 

L l o y d  M. W i l s o n ,  
G e o p h y s i c i s t  1 3  
905 - 2470 S o u t h v a l e  Cres .  
Ot tawa,  O n t a r i o  

I n  a d d i t i o n  M r .  Peer  Norgaard ,  G e o t e r r e x  manager o f  

Ground Geophys i cs  s p e n t  one day on a  s u p e r v i s o r y  v i s i t  t o  t h e  

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



Three  g e o p h y s i c a l  f i e l d  a s s i s t a n t s  and a l l  camping 

f a c i l i t i e s ,  s u b s i s t a n c e ,  and t r a n s p o r t a t i o n  between W h i t e h o r s e  

and t h e  Amoco f i e l d  camp were p r o v i d e d  by  Amoco Canada P e t r o l e u m  

Company L i m i t e d  a t  no expense t o  G e o t e r r e x  L i m i t e d .  

The t o t a l  G e o t e r r e x  c h a r g e  t o  Amoco f o r  t h e  s u r v e y  on 

t h e  P a t t  c l a i m  g r o u p  i s  as f o l l o w s :  

i) Mob-Demob 746.67 

ii) Survey  cha rge :  1 6  P r o d u c t i o n  days @ $365 5840.00 
2 i  Standby  Days @ 275 687.50 

iii) I n t e r p r e t a t i o n  R e p o r t  400.00 

T o t a l  7674.17 
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THE I N D U C E D  POLARIZATION METHOD - - 

The Induced P o l a r i z a t i o n  method i s  based on t h e  

e l e c t r o - c h e m i c a l  phenomenon of " o v e r - v o l t a g e " ,  t h a t  i s t o n  t h e  

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

c h a r g e  a t  t h e  i n t e r f a c e  between i o n i c  and e l e c t r o n i c  c o n d u c t i n g  

m a t e r i a l  when an e l e c t r i c a l  c u r r e n t  i s  c a u s e d  t o  p a s s  a c r o s s  

t h e  i n t e r f a c e .  

A l l  n a t u r a l l y  o c c u r r i n g  s u l p h i d e s  of m e t a l l i c  

l u s t r e ,  some o x i d e s  and g r a p h i t e ,  g i v e  marked induced  p o l a r i z a t i o n  

r e s p o n s e s  when p r e s e n t  i n  s u f f i c i e n t  volume even when such 

m a t e r i a l s  o c c u r  i n  low c o n c e n t r a t i o n s  and i n  t h e  form of  d i s c r e t e  

unconnected  p a r t i c l e s .  T h u s  i nduced  p o l a r i z a t i o n  i s  t h e  o n l y  

method a v a i l a b l e  which has  g e n e r a l  a p p l i c a t i o n  t o  t h e  d i r e c t  

d e t e c t i o n  of  d i s s e m i n a t e d  s u l p h i d e  d e p o s i t s .  

Each rock  and s o i l  t y p e  e x h i b i t s  a p p r e c i a b l e  induced  

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

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

s o i l .  However c e r t a i n  c l a y s  and " l a m i n a r "  m i n e r a l s  i n c l u d i n g  

s e r p e n t i n e ,  s e r i c i t e  and c h l o r i t e  may g i v e  r i s e  t o  anomalous 

r e s p o n s e .  These  e f f e c t s  a r e  a t t r i b u t e d  l a r g e l y  t o  "membrane" 

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



I n  o r d e r  t o  measure I .P.  e f f e c t s  i n  a  vo lume  o f  

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

e l e c t r o d e  c o n t a c t  p o i n t s  and  r e s u l t i n g  p o t e n t i a l  d i f f e r e n c e s  

a r e  measured a c r o s s  t w o  p o t e n t i a l  e l e c t r o d e  c o n t a c t  p o i n t s .  

I n  p r a c t i c e  t w o  d i f f e r e n t  t e c h n i q u e s  a r e  used,  

name ly  "T ime Domain"  and  " F r e q u e n c y  Domain".  I n  t h e  T ime 

Domain t e c h n i q u e  w h i c h  was emp loyed  f o r  t h i s  s u r v e y  a  d i r e c t  

c u r r e n t  i s  a l l o w e d  t o  f l o w  f o r  s e v e r a l  seconds  and  t h e n  c u t  o f f .  

The decay  o f  t h e  p o l a r i z a t i o n  v o l t a g e s  b u i l t  up, d u r i n g  t h e  passage  

o f  t h e  c u r r e n t  i s  t h e n  s t u d i e d  a f t e r  t h e  c u r r e n t  i s  s w i t c h e d  o f f .  

I n  t h e  F r e q u e n c y  Domain t e c h n i q u e  a  S i n e  wave c u r r e n t  f o r m  o f  t w o  

l o w  b u t  w e l l  s e p a r a t e d  f r e q u e n c i e s  i s  used.  S i n c e  p o l a r i z a t i o n  

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

l o w e r  f r e q u e n c y  w i l l  be g r e a t e r  so  t h a t  a p p a r e n t  r e s i s t i v i t i e s  o r  

t r a n s f e r  impedances  be tween t h e  c u r r e n t  and  m e a s u r i n g  c i r c u i t s  

w i l l  be l a r g e r  a t  t h a t  l o w e r  f r e q u e n c y .  









IPR-2 86 NEWMONT TYPE RECEIVER SPECIFICATIONS 

E l e c t r i c a l :  - 
P r i m a r y  V o l t a g e  Range 

I n p u t  Impedance 

C h a r g e a b i l i t y  (MI Read ing  Range 

Cu rve  F a c t o r  (L) Read ing  Range 

D e l a y  Time B e f o r e  I n t e g r a t i o n  

SP and VLF N o i s e  Compensat ion  

Power S u p p l y  

Tempera tu re  Range 

H u m i d i t y  Range 

M e c h a n i c a l :  -- 

Weigh t  

D imens ions  
* 

300 m i c r o v o l t s  t o  30V A c c u r a c y  

300 K ohms 

0-100 and 0-3-- m i l l i s e c o n d s  
A c c u r a c y  f 5% 

0-100 and 0-300 m i l l i s e c o n d s  
A c c u r a c y  f 5% 

0.45 seconds  

+ 
Manua l :  - 1.5 m i l l i v o l t s  
A u t o m a t i c :  1 m V  r a n g e  + lOmV t o t a l  + 

30  mV r a n g e  - 1 V  t o t a l  

I n t e r n a l  r e c h a r g e a b l e  n i c k e l  
cadmium b a t t e r i e s .  Ra ted  l i f e  
4 5  hou rs / cha rge .  

t o  100% non -condens ing  

13; l b .  (6.1 kg )  i n c l u d i n g  
b a t t e r i e s  

1 4 " x l l " x 6 ~ "  
(35.5 cm x 28 cm x  16.5 cm) 



ELLIOTT GEOPHYSICAL COMPANY 

1.5 KW I.P. TRANSMITTER 

INPUT POWER 

OUTPUT POWER 

OUTPUT VOLTAGE 

OUTPUT CURRENT 

OUTPUT IMPEDANCE DRIVE 

TIME CYCLE 

TEMPERATURE RANGE (AMBIENT) 

WEIGHT, COMPLETE WITH CASE 

DIMENSIONS, INCASE 

1 2 0  v o l t  400 Hz  s i n g l e  p h a s e  
a t  1 8 0 0  VA, r e l a t i v e l y  i n s e n s i -  
t i v e  t o  i n p u t  v o l t a g e / f r e q u e n c y  
r e g u l a t i o n  

1 5 0 0  w a t t s  

2 0 0  t o  3000  v o l t s  i n  1 2  s w i t c h  
s e l e c t e d  s t e p s  

5 amp. maximum 

4 0  ohms t o  o v e r  10,000 ohms 

0 n / o f  f p e r i o d s  ( s y m m e t r i c a l )  
a d j u s t a b l e  a t  f a c t o r y  f r o m  0.5 
t o  10 seconds  

45  pounds  

10.5 i n c h e s  h i g h  b y  16  i n c h e s  
w i d e  by 11.5 i n c h e s  deep 



Power S u p p l y  f o r  1 . 5  KW I P  T r a n s m i t t e r  

S ~ e c i f i c a t i o n s  

m a n u f a c t u r e d  b y  McPhar Geophys ics  L i m i t e d  

O u t p u t  v o l t a g e  

f r e q u e n c y  

power 

E n g i n e  

125 v o l t s  

400 Hz 

2.5 KVA 

B r i g g s  & S t r a t t o n  7 HP 



INDUCED POLARIZATION TRANSMITTER 

2.5 KW SYSTEM 

O u t p u t  

I n p u t  

O u t p u t  

C u r r e n t  Me te r  

Dummy Load 

S i z e  

Weight  

300-5000 v o l t s  DC i n  8 s t e p s  
3 amps maximum 

3 phase 400 cps 115 v o l t  
2.75 KVA 

2 ranges  

0-1.5 amps and 0-3 amps - + 2% 

2 l e v e l  - 1750 w a t t s  and 
500 w a t t s  

21" x 17"  x 113" (53 .1  crn x 
43.2 cm x 29.3 cm) 

Conso le  50 l b s ,  (22.7 k g )  
S h i p p i n g  w e i g h t  75  l b s .  
(34.0 k g ) *  



MOTOR GENERATOR SET 

O u t p u t  

E n g i n e  

F u e l  

A l t e r n a t o r  

2.75 KW, 120  v o l t s  400 c y c l e  
3  ~ h a s e  13.8 amps / phase 

B r i g g s  and S t r a t t o n  6  HP 
a t  3600 RPM 

C a p a c i t y :  0 .92  I m p e r i a l  Ga l s .  
(4.1 l i t r e s ) .  
Consumpt ion :  A p p r o x i m a t e l y  
1 .2  l b s  / KWH ( .5  k g  / KWH) 

6000  RPM B e l t  D r i v e n .  Sea led  
b e a r i n g ,  r o t a t i n g  f i e l d ,  7 0  l b s .  
a p p r o x i m a t e l y .  



-- -, 1 1 y O  1, ONTARIO, 

Sca(e , 1 : 5-0,000 
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PATT GROUP 

48  c l a i m s  1 1 5  J 1 0  

LIST OF EXPENDITURES INCURRED 

I. P .  S u r v e y  ( G e o t e r r e x )  

C o n t r a c t  h e l p e r s  ( L a r r y  S m i t h )  5 0 %  o f  $5880 .  

L i n e  C u t t i n g  ( L a r r y  S m i t h )  2 0 . 5  m. @ $125 .  

A i r c r a f t  5 0 %  o f  1 5  h r s .  @ $ 3 0 0 / h r .  

Food  5 0 %  o f  $ 1 , 1 4 1 . 0 3  

TOTAL APPLICABLE COSTS 

S u r v e y  C o s t  p e r . c l a i m  ( 4 8  c l a i m s )  

I h e r e b y  swear t h a t  t h e  e x p e n s e s  i n c u r r e d  o n  t h i s  w o r k  
a s  o u t l i n e d  i n  t h e  r e p o r t  a r e  a c c u r a t e  t o  t h e  b e s t  o f  my 
k n o w l e d g e .  

Sworn b e f o r e  me a t  T o r o n t o  

t h i s  1 9 t h  d a y  o f  S e p t e m b e r  1 9 7 5  - 
P a u l  M a i n g o t  V 

R e g i o n a l  G e o l o g i s t  
Amoco C a n a d a  P e t r o l e u m  Company 
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