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EXPLORATION 
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WESTERN DISTRICT 
October 14,  1983 

REPORT ON 

INDUCED POLARIZATION AND HORIZONTAL LOOP EM SURVEYS 

ON THE TOPLEY RICHFIELD PROPERTY 

OMINICA M . D . ,  B.C. 

INTRODUCTION 

During t h e  per iod  Sept. 23 t o  Oct. 6 ,  1983 a Cominco geophysical crew surveyed 
14 kms of induced p o l a r i z a t i o n  and 12.5 kms of HLEM on t h e  Richf ie ld  Property.  
This supplements a ground magnetometer survey of l a r g e r  a r e a  conlpleted i n  
Sept. 1982. 

. . 
The I . P .  g r i d  inc ludes  the  a r e a  of the  o ld  Richf ie ld  workings, which has been 
explored by d r i l l i n g  and s h a f t s  s ince  t h e  l a t e  19201s ,  but  was never a c t u a l l y  a 
producer. The purpose of t h e  geophysical surveys was t o  i n v e s t i g a t e  a broad 
magnetic low and fol low t h e  favourable geology t o  t h e  nor th  f o r  subsequent 
f u r t h e r  explorat ion.  

The claims covered i n  t h e  surveys a r e  Richf ie ld  2,  CDF 1, CDF 2, CDF 3 ,  and 
CDF 4. ( P l a t e  251-83-2) . 
This r e p o r t  desc r ibes  t h e  survey procedures, p resen t s  t h e  d a t a ,  and b r i e f l y  
d iscusses  t h e  r e s u l t s .  

LOCATION AND ACCESS 

The Topley Richf ie ld  Proper ty  is  located  l O k m s  n o r t h  of Topley, B.C. ,  which i s  
between Burns Lake and Houston on t h e  Prince George t o  Pr ince  Rupert Highway. 
(see P l a t e  251-83-1) The Richf ie ld  Mine i s  access ib le  from t h e  paved Topley 
t o  Granis le  road. (Turn r i g h t  l O k m s  nor th  of Topley onto a g rave l  road and 
follow f o r  lkm. When t h i s  road. i n t e r c e p t s  a powerline t u r n  r i g h t  again onto  a 
d i r t ,  4 wheel d r i v e  road f o r  lkrn. This road ends a t  t h e  R ichf ie ld  bu i ld ings  
and c lose  t o  underground workings.) 

GEOLOGY 

Three rock types a r e  p resen t  i n  the  area  covered by t h e  I .P.  g r id .  Andesi tes  
and some u l t r a b a s i c  rocks occur predominately t o  t h e  w e s t , ,  a n d e s i t i c  l a p i l l i  
t u f f s  t o  t h e  e a s t ,  and sandwiched i n  between these  two u n i t s  i s  an a l t e r e d  
r h y o l i t i c  t u f f  containing a high percentage of carbonates ( c a l c i t e ,  dolomite,  
and a n k e r i t e ) .  This  l a s t  rock type h o s t s  the  ~ u / A g  minera l iza t ion .  A l l  u n i t s  
d i p  45O t o  t h e  west. The ~ u / A g  minera l iza t ion  occurs wi th  minor p y r i t e ,  es t imated  
a t  1-5%. 



GEOPHYSICAL SURVEYS 

Induced Polarization/~esistivity 

One Huntec Mk 4 r e c e i v e r  ( r ead ing  separa t ions  n=3,4) and one S c i n t r e x  IPR8 
r e c e i v e r  ( r ead ing  n=1,2) were used i n  combination wi th  a Phoenix 2kW IPTl 

.motor g e n e r a t o r / t r a n s m i t t e r  u n i t .  Readings were t aken  i n  t h e  t i m e  domain 
using a 2 second.ON/2 second OFF a l t e r n a t i n g  square  wave. T o t a l  i n t e g r a t i n g  
times from 150 m i l l i s e c o n d s  to  1850 mi l l i seconds  and from 650 mi l l i seconds  
t o  1170 m i l l i s e c o n d s  i n  t h e  c u r r e n t  o f f  mode were s e t  f o r  t h e  Huntec Mk4 and 
S c i n t r e x  IPR8 r e s p e c t i v e l y .  A l l  IPR8 c h a r g e a b i l i t y  r ead ings ,  i n  " m i l l i v o l t s /  
v o l t " ,  were conver ted  t o  Mk4 "mil l iseconds" by t h e  r e l a t i o n s h i p :  

mv 
mi l l i seconds  = 1.087 x /V 

This  r e l a t i o n s h i p  was determined i n  t h e  f i e l d  by 39 r e p e a t  r ead ings  us ing  
both  ins t ruments .  a 

The su rvey  l i n e s  were 150 meters apar t .  A pole-dipole  e l e c t r o d e  a r r a y  was 
s e l e c t e d  w i t h  an  "a" spacing o f  50 meters and "n" separa t ions  of  1,2,3, and 4. 
The c u r z e n t  e l e c t r o d e  w a s ' k e p t ' o t  the  e a s t  o f  . the  p o t e n t i a l  d i p o l e  f o r  a l l  
readings .  Care was t a k e n  t o  keep i n f i n i t y  and c u r r e n t  access  w i r e s  w e l l  away 
from t h e  power l ine  on  t h e  western  boundary of t h e  g r i d .  When t h e  w i r e  c rossed 
t h e  power l ine  it was always i n  a perpendicular  o r i e n t a t i o n  s o  t h e  coupling 
would be minimized. 

The a p p a r e n t  r e s i s t i v i t y  v a l u e s  a r e  given i n  u n i t s  of  ohm-meters and were 
c a l c u l a t e d  from t h e  r e l a t i o n s h i p :  

a p p a r e n t  r e s i s t i v i t y  = (V/I)xK 

where V is t h e  r e c e i v e r  v o l t a g e  across  t h e  measuring d i p o l e  dur ing  t h e  c u r r e n t  
on p e r i o d  I, and K is a geometr ica l  f a c t o r  dependent on t h e  "an spacing and 
"nk s e p a r a t i o n .  

( ie .  K-2 f l  an (n+l) f o r  pole-dipole)  

Contour i n t e r v a l  i s  every  1 mil l i second f o r  t h e  c h a r g e a b i l i t y  and a logarithmic 
s c a l e  f o r  t h e  r e s i s t i v i t i e s  (,ie. 1, 1.5,  2,  3, 5 ,  7.5 ,  10  e t c . )  

Hor izonta l  Loop Electromagnetics  (HLEM) 

An Apex Max Min I1 was used f o r  t h e  HLEM survey. 50, 100, and 150 meter c o i l  
s e p a r a t i o n s  were a l l  t r i e d .  The proper ty  was v i r t u a l l y  f l a t  topographica l ly  
except  f o r  a few g u l l i e s ,  s o  t h e  t r ansmi t t e r - rece ive r  in terconnect ing  c o i l  
could be  used a s  a cha in  ensur ing  constant  c o i l  sepa ra t ion .  Transmit ter  and 
r e c e i v e r  t i l t s  were zero  w i t h  the  exception of the  g u l l i e s  where t h e  t i l t s  were 
es t ima ted  by an inc l inometer .  Any topographic e f f e c t s  remaining a r e  indicaked 
i n  t h e  " i n  phase" component, b u t  can be e l iminated  by s u b t r a c t i n g  444 Hz i n  phase 
from 3555Hz i n  phase and p l o t t i n g  t h e  r e s u l t .  

The f requenc ies  used were 3555Hz, 1777Hz, and 444Hz. On t h e  l i n e s  ending a t  t h e  
powerl ine 888Hz was used i n s t e a d  of 444Hz because the  powerline was very " d i r t y "  
a t  low f requencies .  



DISCUSSION OF RESULTS 
i. 

Chargeabi l i t ies  range from 0 t o  20 mil l iseconds over t h e  g r i d ,  and r e s i s t i v i t i e s  
vary from 40 t o  1600 ohm-meters. 

The cha rgeab i l i ty  and r e s i s t i v i t y  da ta  (P la tes  251-83-5 t o  - 11) c o r r e l a t e  with 
the t h r e e  rock types present .  The andes i t e s  (with u l t r a b a s i c s )  i n  t h e  west 
have c h a r g e a b i l i t i e s  from 3 t o  19 mil l iseconds ( t h e  higher va lues  occurr ing  a t  
the western end of t h e  l i n e s  a r e  most l i k e l y  due t o  powerline i n t e r f e r e n c e )  and 
r e s i s t i v i t i e s  from 75 t o  250 ohm-meters. The a l t e r e d  r h y o l i t i c  t u f f s  charac ter -  
i s t i c a l l y  show low c h a r g e a b i l i t i e s  of between 0  t o  2  mi l l i seconds  and low 
r e s i s t i v i t i e s  of 50 t o  100 ohm-meters. The low c h a r g e a b i l i t i e s  could be due t o  
the  high percentage of carbonates ( c a l c i t ~ ,  dolomite, and a n k e r i t e )  p resen t  i n  
t h i s  un i t .  The a n d e s i t i c  l a p i l l i  t u f f  t o ' t h e  e a s t  conta ins  higher c h a r g e a b i l i t i e s  
of 4 t o  13 mi l l i seconds  and r e s i s t i v i t i e s  from 100-150 ohm-meters i n  t h e  NE t o  
200-1600 ohm meters i n  t h e  SE. It is  not known why t h i s  v a r i a b i l i t y  i n  r e s i s t i v i t y  
occurs i n  t h i s  rock u n i t .  

The HLEM d a t a  ( P l a t e s  251-83-11 t o  18) shows no bedrock conductors wi th  e i t h e r  t h e  
50, 100, o r  150 meter c o i l  separa t ions .  The conductor on l i n e  ON wi th  t h e  100 
meter c o i l  sepa ra t ion  occurs near  t h e  o ld  underground workings and could La a  
r e s u l t  of these  ( i e  r a i l s ,  wir ing ,  d r i l l  casing,  e t c . )  

CONCLUSIONS 

I.P. has worked a s  a  subsurface mapping t o o l  i n  d e l i n e a t i n g  t h e  t h r e e  rock types  
present  on the  g r id .  Unfortunately no p y r i t e  minera l i za t ion  was detec ted  i n  t h e  
cha rgeab i l i ty  da ta .  

Respective1 y  
submitted by: 

Endorsed f o r  
r e l ease  by : 

Manager, Explorat ion W.D. 

D i s t r ibu t ion  : Mining Recorder (2) \/ 
western D i s t r i c t  f i l e s  (1) 
Geophysics f i l e  (1) 
Del Wiley (1) 
Ingo Jackisch  (1) 
Administration (1) 



APPENDIX I 

STATEMENT OF EXPENDITUFtES 

.1. S a l a r i e s  and Dai ly  Charge $13,422.50 

2.  Equipment Ren ta l  1,730.00 

3 .  Motel, Expense Accounts,  Room and Board, Truck 
Ren ta l ,  3 men x 14 days  4,460.24 

TOTAL $19,612.74 
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I ,  I N G O  JACKISCH, OF 424 SOMERSET STREET, I N  THE CITY OF NORTH VANCOUVER, 

I N  THE PROVINCE OF BRITISH COLUMBIA, DO HEREBY CERTIFY: 

1. THAT I graduated  from t h e  Univers i ty  of  B.C. i n  1975 wi th  a B.Sc. i n  
geophysics;  

2. THAT I am r e g i s t e r e d  w i t h  t h e  Assoc ia t ion  o f  P r o f e s s i o n a l  Engineers of 
B.C. as an  engineer ing  p u p i l ,  and am a member of  t h e  B.C. Geophysical 
Soc ie ty .  

3 .  THAT I have been p r a c t i s i n g  my p ro fe s s ion  f o r  t h e  p a s t  n ine  yea r s .  

b 4. THAT t h e  a t t a c h e d  s t a t emen t  of expendi tures  of Appendix I i s  t r u e  and 
a c c u r a t e  t o  t h e  b e s t  o f  my knowledge, in format ion ,  and b e l i e f .  

Ingo Yackysch, Geophysicis t  
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