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INTRODUCTION 

Commencing October 2 4 ,  1972,  a n  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  

was c o n d u c t e d  on the T a s  T a t  c l a i m  group  i n  the Copper Moun ta in ,  

Princeton, B .  C .  a r e a  on b e h a l f  of P h e l p s  Dodge C o r p o r a t i o n  o f  Canada 

L f m i  t e d .  

T h e  s u r v e y  was e x e c u t e d  u n d e r  the f i e l d  s u p e r v i s i o n  o f  

P .  P .  Nielsen, g e o p h y s i c i s t  on a g r i d  e s t a b l i s h e d  b y  P h e l p s  Dodge 

t o  i n v e s t i g a t e  possible p o r p h y r y  t y p e  c o p p e r  d e p o s i t s  known t o  o c c u r  

i n  the a r e a  a d j a c e n t  to the Copper Mounta in  stock. P r e v i o u s  work 

on the g r i d  c o n s i s t e d  o f  a geochemica l  soil  s u r v e y  and a ground 

magnetometer  s u r v e y .  

A t o t a l  o f  3 . 4 8  l i n e - m i l e s  of Induced  P o l a r i z a t i o n  s u r v e y  

was c a r r i e d  o u t  i n  the l a t e  F a l l  o f  1972  u s i n g  the p o l e - d i p o l e  a r r a y  

w i t h  three electrode s p a c i n g s .  T h e  s u r v e y  was t e n t a t i v e l y  p o s t p o n e d  

u n t i l  the f o l l o w i n g  S p r i n g  due  t o  extreme m a g n e t o - t e l l u r i c  interference 

and b e c a u s e  o f  a poor p r o d u c t i o n  r a t e  due  t o  a n  exce.ssive w e t  snow 

and w i n d f a l l  cond i  t ion.  

The  s u r v e y  h a s  not been c o n t i n u e d  to d a t e .  
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LOCATION A N D  ACCESS 

T h e  p r o p e r t y  i s  l o c a t e d  a t  the h e a d w a t e r s  of Wolfe Creek 

a b o u t  4 m i l e s  s o u t h e a s t  o f  the o l d  Copper Mounta in  Mine. 

Access to the c l a i m s  i s  b y  way of the Copper Mounta in  road  

which l e a v e s  Highway N O .  3 a p p r o x i m a t e l y  1 / 4  mile e a s t  of the v i l l a g e  

o f  Princeton. T h i s  paved  ( g r a v e l  i n  sections) road r u n s  s o u t h  f o r  

ten miles t o  Lost Horse Gulch .  A narrow g r a v e l l e d  road then follows 

Wolfe Creek and crosses the c l a i m s  5 m i l e s  t o  the s o u t h - s o u t h e a s t .  

Most o f  the g r i d  i s  a c c e s s i b l e  b y  foo t  o n l y  due  t o  the d e n s e  

tree cover. 

CLAIMS 

T h e  f o l l o w i n g  51 c l a i m s  were s t a k e d  b y  P h e l p s  Dodge i n  the 

summer o f  1972 .  

CLAIM NAME RECORD NUMBER ' EXPIRY DATE 

T a t  #1 - #12 i nc l .  37077-37088 i nc l .  J u l y  2 7 ,  1973  

J u n e  14, 1973 Tas  #1 - #39 incl .  35862-37900 i nc l .  
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GEOLOGY 

( a f t e r  J .  H .  Montgomery (1961-63)  and H .  M .  A .  Rice ( 1 9 3 9 ,  1941 and 1 9 4 4 )  

The p r o p e r t y  i s  t h o u g h t  to be u n d e r l a i n  b y  Upper T r i a s s i c  

N i c o l a  v o l c a n i c s  and possibly i n t e r c a l a t e d  sediments, b u t  p r i m a r i l y  

a u g i t e  a n d e s i t e s  n e a r  the Copper Mounta in  I n t r u s i v e s .  There i s  a 

s t r o n g  likelihood t h a t  the c l a i m s  a r e a  h a s  been i n t r u d e d  b y  s m a l l  

C r e t a c e o u s  p l u t o n s  and t r a n s e c t e d  b y  a n  i m p o r t a n t  northwest s t r i k i n g  

f a u l t  p a s s i n g  t h r o u g h  the I n g e r b e l l e ,  Copper Mounta in  and Ashno la  

p r o p e r t i e s  . 
O u t c r o p  e x p o s u r e s  on the g r i d  , t o t a l  less t h a n  f o u r  p e r c e n t  

b y  a r e a  a l t h o u g h  o v e r b u r d e n  thicknesses a r e  v a r i a b l e  b u t  less t h a n  

100 f e e t .  

M i n e r a l i z a t i o n  n e a r b y  consists of p y r i t e ,  minor c h a l c o p y r i t e ,  

m a g n e t i t e  and hematite p r i m a r i l y  r e l a t e d  t o  Nicola  a u g i t e  a n d e s i t e s  . 
P y r i t e  h a s  a l s o  been o b s e r v e d  i n  i n t e r c a l a t e d  a r g i l l i t e s  to  the w e s t  

o f  the p r o p e r t y .  (See r e g i o n a l  g e o l o g y  map p r e v i o u s  page . )  

. 
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TOPOGRAPHY A N D  GROUND C O N D I T I O N S  

ii' 

The g r i d  area varies i n  elevation from 4,700 f e e t  a t  the 

. north end to  about 6,500 f e e t  a t  the southeast corner. 

Terrain i s  considered rolling w i t h  slopes up  t o  15O. The 

headwaters o f  Wolfe Creek are a t  the south end o f  the g r i d ,  and 

drainage i s  t o  the north and east. 

The g r i d  i s  covered b y  f i r  and pine. Underbrush i s  almost 

non-existant a1 though large windfalls o f  pine impeded progress over 

a l l  portions o f  the survey area. 

N o  serious electrical contact problems were encountered due 

the the excess snow melt a t  the time of the survey. The area does get 

extremely d r y  i n  the l a t e  Summer, however. 

There was no indication o f  the presence o f  conductive 

overburden, and the bedrock was sampled t o  depths i n  excess o f  500 f e e t  

w i t h  the wide electrode separation. 

Magneto-telluric interference from solar magnetic storms 

was severe during a large portion o f  the survey and combined w i t h  the 

hazardous snow-covered windfalls led t o  the cancellation o f  the survey. 
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GRID INSTALLATION 

T h e  I .  P .  s u r v e y  was conduc ted  over e a s t - w e s t  d i r e c t e d  l ines 

i n s t a l l e d  e a r l i e r  b y  P h e l p s  Dodge C o r p o r a t i o n  of Canada L i m i t e d  i n  order 

to  c a r r y  o u t  the geochemica l  soi l  s u r v e y  and magnetometer  s u r v e y .  

T h e  l ines  w e r e  i n s t a l l e d  u s i n g  a c h a i n  and compass.  Marked 

f l a g s  w e r e  a t t a c h e d  to  trees and p i c k e t s  a t  a s t a t i o n  i n t e r v a l  of 

100 fee t .  T h e  I .  P .  s u r v e y  was e x e c u t e d  on lines s p a c e d  800 fee t  a p a r t .  
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. .  

THE INDUCED POLARIZATION SURVEY . I 

( a )  Theory  of M e t h o d  Used  

I n d u c e d  P o l a r i z a t i o n  refers t o  the p o l a r i z e d  d i s t r i b u t i o n  of 

e l e c t r i c a l  c h a r g e s  t h r o u g h o u t  a medium to w h i c h  an electric f i e l d  has 

been a p p l i e d .  

When c u r r e n t  i s  p a s s e d  a c r o s s  an i n t e r f a c e  b e t w e e n  a n  elect- 

r o l y t e  and a m e t a l l i c  m n d u c t i n g  b o d y ,  double l a y e r s  o f  c h a r g e  b u i l d  up  

a t  the i n t e r f a c e  c r e a t i n g  the phenomenum known as " o v e r v o l t a g e "  or the 

"I.P. e f f e c t " .  

T h i s  e f f e c t  can be used  for the d e t e c t i o n  o f  c o n d u c t i n g  

m e t a l l i c  m a t e r i a l  s u c h  a s  d i s s e m i n a t e d  s u l p h i d e s  ( "porphyry"  c o p p e r  

d e p o s i t s )  or m a s s i v e  s u l p h i d e s  c o n t a i n i n g  a p p r e c i a b l e  amounts  o f  non- 

c o n d u c t i n g  s p h a l e r i t e .  Other m a t e r i a l s  l ike1 y t o  g i v e  rise t o  anomalous 

r e s p o n s e s  a r e  p y r i  t e  , magne t i  t e  , s p e c u l a r  h e m a t i  t e  I g r a p h i t e  and c e r t a i n  

c lay -micas  s u c h  as m o n t m o r i l l o n i t e ,  v e & c u l i t e ,  s a p o n i t e  and bentonite.  

In t ime-domain  ( P u l s e )  I . P .  I a transmitter injects  an  a l t e r n a t i n g  

s q u a r e  wave s i g n a l  i n t o  the ground a t  two e l e c t r o d e s  CJ and C2. The 

s i g n a l  seen b y  the receiver a t  two other e l e c t r o d e s  P J  and P 2  p r o v i d e s  

an i n d i c a t i o n  o f  the a p p a r e n t  c h a r g e a b i l i t y  ( M a ) .  By o b s e r v i n g  the in -  

p u t  c u r r e n t  ( I )  a n d  p r i m a r y  "onAtime" v o l t a g e ,  (V,) the a p p a r e n t  resis- 

t i v i t y  /o- 
upon the e l e c t r o d e  a r r a y  u s e d  and the units (ohm-meters  or o h m - f e e t )  

i s  c a l c u l a t e d  u s i n g  Ohm's Law and a g e o m t r i c  f a c t o r  d e p e n d e n t  

d e s i  r e d  b 
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T h e  p o l a r i z a t i o n  v o l t a g e s  established d u r i n g  the c u r r e n t  "on" 

t i m e  decay  ( d i s c h a r g e )  s l o w l y  d u r i n g  the c u r r e n t  " o f f "  t i m e .  T h e  receiver 

a m p l i f i e s  and  i n t e g r a t e s  the decay  c u r v e  a t  f o u r  p r e - s e l e c t e d  p o s i t i o n s  

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

Vp a n d  p r e s e n t s  the results as M1 , M 2 ,  M 3  , and M 4  r e a d i n g s  on d i g i t a l  

d i s p l a y  for l o g g i n g .  

T h e  tlms a t  w h i c h  the decay  c u r v e  is s a m p l e d ,  a r e  selected 

b y  m a n s  o f  a switch mak ing  i t  p o s s i b l e  to  obtain u p  to  56 dist inct  

p o i n t s  on the decay  c u r v e .  

T h i s  a l l o w s  one to  obtain the a c t u a l  decay  c u r v e  s h a p e  and t o  

better e s t i m a t e  the s i z e ,  d e p t h  and t y p e  o f  the c a u s a t i v e  s o u r c e .  

A f u r t h e r .  s t e p  w h i c h  can be taken i s  to f a c t o r  the decay  c u r v e  

to  s e p a r a t e  the unwanted e l e c t r o m a g n e t i c  t r a n s i e n t  m u p l i n g  e f f e c t s  and 

background  e f f e c t s  f r o m  the 

the usefulness o f  the I .  P. 

i v i t y .  I t  also a s s i s t s  the 

o f  m e t a l l i c  and n o n m e t a l l i c  

t r u e  o v e r v o l t a g e  effects. This extends 

method i n  areas of h i g h  o v e r b u r d e n  c o n d u c t -  

g e o p h y s i c i s t  i n  d i s t i n g u i s h i n g  b e t w e e n  e f f e c t s  

c o n d u c t i v e  m a t e r i a l  , b e t w e e n  oxides and 

s u l p h i d e s  , b e t w e e n  l a r g e  a n d  f i n e - g r a i n e d  p a r t i c u l e s  , and b e t w e e n  m a s s i v e  

and  d i s s e m i n a t e d  p o r t i o n s  of a p o l a r i z a b l e  b o d y .  

lb) Theory  of the Po le -Dipo le  Electrode C o n f i g u r a t i o n  

T h e  X. P. response due  to a p a r t i c u l a r  d i s t r i b u t i o n  of p o l a r -  

- i zab le  m a t e r i a l  i s  d e p e n d e n t  upon the e l e c t r o d e  a r r a y  e m p l o y e d ,  the 

geometry  o f  the p o l a r i z e d  b o d y  and i t s  l o c a t i o n  r e l a t i v e  to the a r r a y ,  

and on the r e s i s t i v i t y  and 

s urmundin g envi mnmn t . 
(42 polarization contrast between the b o d y  and  
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A l t h o u g h  a n o m a l i e s  a r e  a s y m m e t r i c a l  and the anomaly p e a k s  

do not a l w a y s  f a l l  d i r e c t l y  over the centre of the c a u s a t i v e  s o u r c e ,  

the a d v a n t a g e s  of the p o l e - d i p o l e  a r r a y  more t h a n  o u t w e i g h  this  one 

d i s a d v a n t a g e .  

h a s  good d e p t h  p n e t r a t i o n ,  r e s p o n d s  w e l l  t o  both f l a t - l y i n g  and 

s t e e p l y - d i p p i n g  bodies and m a i n t a i n s  good r e s o l u t i o n .  

T h i s  a r r a y  r e q u i r e s  o n l y  three men on the s u r v e y  l i ne ,  

T h e  maximum anomzly  i s  o b t a i n e d  for the s p a c i n g  e q u a l  t o  

the d e p t h  t o  the centre o f  a n  i d e a l i z e d  s p h e r e ,  a l t h o u g h  s p a c i n g s  

o f  3 / 4  t o  1-1/2 t i m e s  the d e p t h  g i v e  a t  l e a s t  90% of the maximum l i k e l y  

anomaly . 
T h e  u s e  of two  or more s p a c i n g s  ( n a )  g i v e s  a more r e l i a b l e  

e s t i m a t e  of d e p t h ,  a t t i t u d e  and c o n t i n u i t y  w i t h  d e p t h .  An  a c c u r a t e  

e s t i m a t e  o f  r e s i s t i v i t y  and p o l a r i z a t i o n  of the body  c a n n o t  be made 

since the v a r i a b l e s  of s i z e ,  c o n d u c t i v i t y ,  and p o l a r i z a b i l i t y  c a n n o t  

be s e p a r a t e d ,  hence the t e r m  "apparen t "  c h a r g e a b i l i t y  i s  u s e d .  

.-- _ _ _ _ _ _  ~ . ..__ ... . . . . -. . . .______ ____ .. . .. . . ,. ... -. rl . _. -_.__._, -.. _... .. .. 
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(c )  F i e l d  Procedure  

( i) Electrode C o n f i g u r a t i o n  Used 

A p o l e - d i p o l e  electrode a r r a y  was u s e d  whereby  the c u r r e n t  

electrode C l  and the t w o  p o t e n t i a l  electrodes P i  and P 2  were moved i n  

a “ l e a p - f r o g ”  manner a l o n g  the s u r v e y  l ines  v a r y i n g  the distance b e t w e e n  

Cl a n d  the n e a r e s t  p o t e n t i a l  electode, P I ,  b y  f a c t o r s  o f  1 ,  2 ,  and 3 

( c a l l e d  “nn v a l u e s )  w h i l e  m a i n t a i n i n g  the p o t e n t i a l  electrode s e p a r a t i o n  

“arr  of 200 f e e t .  Hence, r e a d i n g s  were  t a k e n  w i t h  C l  - P1 s e p a r a t i o n s  

o f  200, 400 and 600 f e e t .  T h e  second c u r r e n t  electrode . C 2  i s  f i x e d  

a t  ” i n f i n i t y ”  ( 0 4 )  which  i s  a minimum d i s t a n c e  of Sa t o  the n e a r e s t  

s t a t i o n  measured .  

The s t a t i o n  l o c a t i o n  i s  h a l f w a y  b e t w e e n  the c u r r e n t  e l e c t r o d e  

C1 and  the n e a r e s t  p o t e n t i a l  electrode P I .  A l l  l i nes  were  s u r v e y e d  w i t h  

C1 t o  the w e s t  o f  the p o t e n t i a l  electrodes a s  the three men moved a l o n g  

the s u r v e y  l ines .  

(ii) Measurements  t a k e n  i n  the F i e l d  

1 .  The  Pr imary  v o l t a g e  Vp between the measur ing  ( p o t e n t i a l )  
e l e c t r o d e s  d u r i n g  “ c u r r e n t  on”. 

The c u r r e n t  f l o w i n g  t h r o u g h  the c u r r e n t  electrodes C 1  and C 2 .  

Four p r e - s e l e c t e d  g a t e s  c a l l e d  M f a c t o r s  ( M 1 ,  M 2 ,  M3 and M 4 )  
u s i n g  t i m i n g  set t ings of: 

2.  

3. 

( a )  d e l a y  t i m e  td = 240 msecs. 

(b) b a s i c  i n t e g r a t i o n  t i m e  t = 60 msecs. 

(c) t o t a l  i n t e g r a t i o n  t i m e  tt = 900 insecs. 

( d )  b a s i c  p e r i o d  tc 

P 

= 8 secs. (2 secs. on a n d  2 secs. off). 
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I d )  Equipment Description and Specifications 

(i) Receiver 
\ 

The Huntec MKZII Receiver i s  a portable, remote sensing 

pulse-type in s t rumnt  incorporating the following features: 

- Adjustable timing cycle. 

- Up t o  56 d i s t inc t  s a m p l e  points measured on the 
decay curve. 

- Automatic S . P .  buck-out. 

- Direct d i g i t a l  read out of Vp and M factors  

- H i g h  noise rejection allows operation i n  Vp 

including sign. 

levels  down t o  30 micro volts with 0.1 micro volt 
resolution. 

- Greater than 30 megohm input impedance. 

Spe ci  fi ca ti ons 

- Sens i t iv i ty :  vp = 10 -7 t o  volts for  low 
noise 1% resolution. 

v p  = 10 -6 t o  10 volts for 0.1% 
resolution . 

Total Range 30 X losm6 VoltS t o  
10 volts i n  11 ranges. 

- S e l f  Potential: MAXIMUM ;t 1 vol t .  

- Power ansumption: 0.7 ampere a t  12  vol ts .  

- Dimensions : 16" x 9" x 5 3 / 4 " .  

- Weight: 12.5 lbs  . (without battery p a c k )  

(ii) Transmitter - A1 ternator 

The Huntec Pulse type transmitter alternator i s  a high-powered, 

7.5 K i l o w a t t  system u t i l i z ing  the following: 

,u Solid s ta t e  power control and switching mechanism. 

- Produces high currents i n t o  low resistance loa&. 
- Accurate and adjustable timing using C r y s t a l  C.lock. 

- Voltage regulator with push-button f i e l d  energizer. - Dummy Load. 

- 2 cylinder ONAN engine d r i v i n g  a Bendix alternator. 

7 

-. . . . . . - . 
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S p e c i f i c a t i o n s  

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

- O u t p u t :  100 t o  3,250 volts i n  10 s t e p s  

- C y c l i n g  R a t e s :  Normal l y  2 sec. O N ,  2 sec. O F F .  

- Dimensions: 21 i n .  x 17 i n .  x 17 i n .  
- W e i g h t :  75 1bs. 

16 amps maximum. 

2 .  A1 t e r n a  tor 

- O u t p u t :  1 8  K.V.A. 120 /208  volts 3 p h a s e  400 Hz. 

- E n g i n e :  2 c y l i n d e r ,  4 c y c l e ,  a i r - c o o l e d  16 .5  H.P. 

52 amps /phase .  

ONAN a t  3,600 R.P.M. 

- Alternator: 3,600 R.P.M. d i r e c t  d r i v e n  B e n d i x  w i t h  

- Dimensions: 42  i n .  x 17 i n .  x 26 i n .  - W e i g h t :  225 lbs.  

s e a l e d  b e a r i n g s  and r o t a t i n g  f i e l d .  

( e )  Data P r e s e n t a t i o n  

2 .  C a l c u l a t i o n s  

' (i) The  a p p a r e n t  r e s i s t i v i t y  i s  c a l c u l a t e d  b y  d i v i d i n g  Vp b y  P- 
1 and m u l t i p l y i n g  b y  a f a c t o r  a p p r o p r i a t e  t o  the e l e c t r o d e  a r r a y  u s e d  

and the ohm-mster u n i t s  d e s i r e d .  

(ii) The f o u r  M f a c t o r s  were w e i g h t e d  and added t o  o b t a i n  a s i n g l e  

a p p a r e n t  c h a r g e a b i l i t y  p a r a m e t e r  ( c a l l e d  Ma ) f o r  c o n t o u r i n g  p u r p o s e s .  

where M a  e milliseconds 

td = i n i t i a l  d e l a y  tim 
= f i n a l  time a t  e n d  of M 4  t d  + 15 tp t f  

tp - i n t e g r a t i n g  t i m s  of MJ 
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2. Profiles ("pseudo-sections") 

The Ma and readings are plotted i n  "pseudo-section" for 

n = 1 ,  2, and 3 and are contoured a t  appropriate intervals.  

The lateral positions of the values are determined b y  the 

P.v 

location along the survey l i ne  of the centre point between the current 

electrode (C ) and the nearest potential electrode electrode ( P  1 .  The 

vertical distance o f  the values from the l i ne  i s  determined b y  the 

1 1 

distance na between C and P and i s  related to  the depth o f  penetration 

fo r  t h a t  electrode separation a t  the station measured. 

1 1 

Chargeabilities are shown below the survey l i ne  and the 

re s i s t i v i t i e s  are shown a s  mirror images above the l i ne .  
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DISCUSSION O F  RESULTS A N D  INTERPRETATION 

Genera 1 Remarks 

The e l e c t r o d e  c o n f i g u r a t i o n  was chosen t o  p r o v i d e  a d e p t h  

i n v e s t i g a t i o n  i n  excess of 500 f e e t  f o r  l a r g e  "porphyry"  t y p e  d e p o s i t s  

w h i l e  m a i n t a i n i n g  s u f f i c i e n t  r e s o l u t i o n  for  detection o f  r e s i d u a l  

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

and s t r u c t u r a l  information. 

T h e  d a t a  i s  o n l y  shown i n  p s e u d o - s e c t i o n  a s  a n  i n s u f f i c i e n t  

number of c o n t i g u o u s  l ines  w e r e  s u r v e y e d  t o  w a r r a n t  the c o n t o u r i n g  

i n  p l a n  o f  the r e s u l t s .  

Pseudo-Sec t ion  Line 32N 

Line 32N was s u r v e y e d  from S t a t i o n  41W t o  S t a t i o n  85W a t  

n = 1 ,  2, and 3 w i t h  a b a s i c  p o t e n t i a l  d i s t a n c e  " a r r  o f  200 f e e t .  

Apparen t  c h a r g e a b i l i t y  (Ma) v a l u e s  v a r i e d  from 2.3 m i l l i -  

s e c o n d s  a t  S t a t i o n  47W (n=l) t o  a h i g h  o f  29.9 m i l l i s e c o n d s  a t  

S t a t i o n  79W (n=3). Background o f  the n=2 c o v e r a g e  i s  e s t i m a t e d  t o  

be 5 m i l l i s e c o n d s ,  and a r e a s  above three t i m e s  background ,  i .e. 15 

m i l l i s e c o n d s  , a r e  c o n s i d e r e d  anomalous and a r e  shown hacheured  on the 

p s e u d o - s e c t i o n .  

A sub-anomalous d i k e - l i k e  f e a t u r e  (10 mill iseconds contour) 

i s  o b s e r v e d  a t  S t a t i o n  52W d i p p i n g  s t e e p l y  w e s t e r l y  a t  the w i d e r  

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

and d i p p i n g  towards  Wolfe Creek. A "Y" shaped  Ma r e s p o n s e  on the 

west end  o f  the l ine  l i k e l y  i s  caused  b y  a s u l p h i d e  zone t r u n c a t e d  
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s h a r p l y  on the w e s t ,  b u t  a p p e a r s  t o  f a l l  off more g r a d u a l l y  to  the e a s t .  

The p o s s i b i l i t y  exis ts  t h a t  the h i g h e r  Ma v a l u e s  a r e  due t o  

h i g h e r  c o n c e n t r a t i o n s  of  s u l p h i d e s  ( l i k e l y  p y r i t e ) ,  and t h a t  the a r e a  

between S t a t i o n  68W and S t a t i o n  76W m i g h t  be the most f a v o u r a b l e  

t a r g e t  f o r  c o p p e r - b e a r i n g  s u l p h i d e s  s u c h  a s  c h a l c o p y r i t e .  

T h e  a r e a  e x h i b i t i n g  the h i g h e s t  Ma r e s p o n s e  i s  i n t e r p r e t e d  

a s  b e i n g  caused  b y  a c o n d u c t i v e  b o d y  c o n t a i n i n g  a p p r o x i m a t e l y  two 

p e r c e n t  b y  vo lume e q u i v a l e n t  c o n d u c t i n g  s u l p h i d e s  . 
T h e  a p p a r e n t  resist ivity /!? p o r t i o n  o f  the s u r v e y  i s  

shown a s  a mirror- image  of the Ma r e s u l t s  and i n d i c a t e s  g e n e r a l l y  

a h i g h  Fd c o r r e l a t i o n  w i t h  h i g h  Ma r e a d i n g s .  

N o r m a l l y ,  s u l p h i d e  d e p o s i t s  exh ib i t  l o w  and h i g h  Ma 

c o r r e l a t i o n  due t o  i n c r e a s e d  concentrations o f  c o n d u c t i n g  m e t a l l i c  

m a t e r i a l .  T h e  h i g h e r  observed here c o u l d  be due to  i n c r e a s e d  

f r a c t u r i n g  a n d / o r  b r e c c i a t i o n  w i t h i n  the m i n e r a l i z e d  zone w i t h i n  a 

l o w  ground w a t e r  e n v i r o n m e n t .  

T h e  s m a l l  Ma low of 15.1 msecs. a t  S t a t i o n  79W c o u l d  be due 

to  l e a c h i n g  o f  s u r f a c e  m a t e r i a l ,  i n c r e a s e d  o v e r b u r d e n  thickness or 

i r r e g u l a r i t y  of the c o n d u c t i v e  zone. No double-peaking  i s  s u s p e c t e d  

here. 

P s  e u d o - S e c t i o n  L4 ON 

O n l y  the western-most 1,000 f e e t  h a v e  been s u r v e y e d  f o r  

The w h o l e  l i n e  f r o m  S t a t i o n  43W t o  S t a t i o n  83W h a s  been n=l, 2 and 3.  

c o v e r e d  u s i n g  the n=3 e l e c t r o d e  s e p a r a t i o n .  
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T h e  Ma anomalous wne on L 32N which i s  800 f e e t  t o  the 

s o u t h  c o n t i n u e s  a c r o s s  L 40N. 

T h e  Ma's v a r y  f r o m  2.8 msecs. a t  S t a t i o n  43W (n=3) t o  a 

h i g h  o f  36.1 msecs. a t  S t a t i o n  79W (n=l) .  T h e  anomaly i s  s t i l l  c u t  

o f f  s h a r p l y  on the w e s t  b y  either a n  e a s t e r l y  d i p p i n g  f a u l t  or c o n t a c t .  

A l t h o u g h  d a t a  i s  i n c o m p l e t e ,  there a p p e a r s  t o  be a b r o a d e n i n g  o f  the 

zone  a t  d e p t h  on the e a s t  f l a n k  of the zone. 

Aga in  there i s  a g e n e r a l  h i g h  Ma-high fd c o r r e l a t i o n  

i n  the anomalous z o n e .  

T h e  9.9 msec. c h a r g e a b i l i t y  r e a d i n g  a t  S t a t i o n  59W (n=3) 

i s  p r o b a b l y  a c o n t i n u a t i o n  of the sub-anomalous f e a t u r e  observed on 

L 32N a t  S t a t i o n  52W d i s c u s s e d  above a s  b e i n g  caused  b y  a f a u l t .  

I .P. - -Magnet ic  C o r r e l a t i o n  

T h e  f a u l t  i n t e r p r e t e d  f r o m  the Ma r e s u l t s  a l o n g  the north- 

e a s t  s i d e  o f  Wolfe Creek i s  not confirmed b y  the ground magnetometer  

s u r v e y  d a t a .  

T h e  p e a k  Ma's on the western ends o f  the I . P .  l ines  d o  

c o r r e l a t e  v e r y  w e l l  w i t h  t he -500  gamma contour which strikes north- 

s o u t h .  

Ma anomaly is not e x p r e s s e d  c l e a r l y  m a g n e t i c a l l y .  

T h e  i n t e r p r e t e d  e a s t e r l y  d i p p i n g  f a u l t  or c o n t a c t  w e s t  o f  the 

I 

. *, ....... -- . . .  - .  . - .  _.I_*,I.__._.__ ~ ___.  ..  , . . _ - _  ..... -.__...,._ ~. ~ .--" .-._. ... - r 
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CONCLUSIONS AND RECOMMENDATIONS 

T h e  v e r y  l i m i t e d  I . P .  c o v e r a g e  t o  d a t e  makes i n t e r p r e t a t i o n  

and the drawing  o f  any  c o n c l u s i o n s  q u i t e  d i f f i c u l t .  

T h e  I . P .  r e s u l t s  h a v e  i n d i c a t e d  a c o n d u c t i v e  wne v a r y i n g  i n  

w i d t h  f r o m  1,000 f ee t  n e a r  the s u r f a c e  to  over 1,500 f e e t  a t  d e p t h  

s t r i k i n g  n o r t h - s o u t h  a l o n g  the w e s t e r n  e d g e  o f  the g r i d  i n  the a r e a  

c o v e r e d .  

T h e  a r e a  o f  peak  c h a r g e a b i l i t i e s  a r e  t h o u g h t  t o  be p y r i t e  

rich ( u p  t o  2.55: b y  volume) w i t h  the e a s t e r n  f l a n k  b e i n g  the most 

f a v o u r a b l e  f o r  the d e p o s i t i o n  o f  copper -bear ing  s u l p h i d e s .  

S u l p h i d e s  appear  t o  come w i t h i n  100 f ee t  or less of the 

s u r f a c e  i n  the S t a t i o n  78W t o  80W a r e a .  

F u r t h e r  I . P .  c o v e r a g e  i s  recommended t o  the north and s o u t h  

o f  the l ines  s u r v e y e d  west o f  and p e r h a p s  s l i g h t l y  e a s t  o f  the b a s e l i n e  

which i s  a t  S t a t i o n  70W and l o c a l l y  i n  other a r e a s  over interesting 

geochemica l  and m a g n e t i c  r e s u l t s .  I n i t i a l l y ,  the I . P .  c o v e r a g e  s h o u l d  

be c a r r i e d  o u t  on e v e r y  second  l ine f o r  an  inter- l ine s p a c i n g  o f  800 f e e t .  

R e s p e c t f u l  1 y s u b m i t t e d ,  

P .  P .  Nielsen, B.Sc'. G e o p h y s i c i s t  

G .  C .  
ATLED 

Geol o g i  s t 
LTD 
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