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INTRODUCTION 

The geophysical  survey forming t h e  b a s i s  of t h i s  r e p o r t  was 
performed under t h e  f i e l d  d i r e c t i o n  of M r .  Gordon Clark and supervised 
by M r .  E.J. Ballantyne,  Jr. The survey was conducted between t h e  d a t e s  
of September 23 and October 1, 1971. 

The purpose of t h e  survey was t o  cover,  wi th  I P  and R e s i s t i v i t y ,  
t h a t  p o r t i o n  of t h e  claim block no t  covered by previous surveys which 
con ta in  Nicola volcanics  near  an i n t r u s i v e  con tac t .  - 

Control  f o r  t h i s  survey was a g r i d  of p icke t  l i n e s  t r end ing  
approximately north-northwest. Line spacing i n  genera l  was 400 f e e t .  

HISTORY 

I n  1960 and 1961, McPhar Geophysics Ltd. conducted I P  and 
r e s i s t i v i t y  surveys on t h e  claim block. I n  1964 Canadian Aero Mineral 
Surveys Ltd. increased t h e  coverage of t h e  area .  A l l  of t h e s e  surveys 
were designed t o  cover the  porphyry i n t r u s i o n  i n  t h e  a r e a  and few l i n e s  
were surveyed over t h e  Nicola volcanics .  Follow-up d r i l l i n g  was mainly 
conf ined t o  t h e  porphyry b u t  one ho le  (69 W - 1 )  was c o l l a r e d  i n  t h e  vol- 
c a n i c s  t o  tes t  t h e  con tac t  between t h e  vo lcan ics  and t h e  porphyry. This  
hole  i n t e r s e c t e d  s i g n i f i c a n t  va lues  of copper minera l i za t ion  i n  t h e  vol- 
c a n i c ~  a t  t h e  contac t .  

I n  J u l y  1971 Newmont Mining Corporat ion of Canada Limited 
optioned t h e s e  claims from Texas Gulf Sulphur Co. Inc. 

\ 

EQUIPMENT USED 

The I P  and r e s i s t i v i t y  surveys w e r e  conducted us ing Newmont 
designed and manufactured equipnent. The t r a n s m i t t e r  i s  a 250 wa t t  
b a t t e r y  pack u n i t  designed a s  such t h a t  it t r a n s m i t s  an a l t e r n a t i n g  
square wave. The timing sequence i s  2 seconds on, 2 seconds o f f ,  cur- 
r e n t  r e v e r s a l ,  2 seconds on, 2 seconds o f f .  The r e c e i v e r  i s  a remote 
sens ing type .  The primary vol tage  i s  measured dur ing t h e  c u r r e n t  "on" 
t i m e  and used t o  c a l c u l a t e  r e s i s t i v i t i e s .  During t h e  c u r r e n t  "off"  t i m e ,  
an  i n t e g r a t e d  secondary vol tage  i s  measured, normalised by t h e  primary 
vo l t age ,  converted t o  t h e  Newmont s t andard  ( 3  : 3  : I ) ,  and read d i r e c t l y  
as c h a r g e a b i l i t y .  Two pulses ,  o r  one complete cyc le ,  are required  f o r  
a c h a r g e a b i l i t y  readinp. Readings are accumulated f o r  s e v e r a l  c y c l e s  
and manually divided by the number o f  c y c l e s  t o  g e t  an a c c u r a t e  average. 
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A d e t a i l e d  desc r ip t ion  of t h e  r e c e i v e r  is presented  i n  t h e  
Proceedings of t h e  Symposium on Induced E l e c t r i c a l  P o l a r i z a t i o n ,  February 
18  and 19 ,  1967, Univers i ty  of C a l i f o r n i a ,  Berkeley,  i n  a paper t i t l e d  
"Considerat ions Concerning Measurement Standards and Design of Pulsed IP  
Equipment", P a r t  11: "Induced P o l a r i z a t i o n  Receiver" by George H. McLaughlin. 

FIELD PROCEDURE 

A g r i d  of p i cke t  l i n e s  w a s  c u t  bear ing  N 26' W, spaced 400' a p a r t .  
Line E, from t h e  o l d  Texas Gulf g r i d  w a s  used as a b a s e l i n e .  L ines  F and D ,  
spaced 1000' t o  t h e  no r th  and sou th ,  were used as t i e  l i n e s .  

\ 

A pole-dipole a r r a y  w a s  used f o r  t h e  IP  and r e s i s t i v i t y  surveys  
and is i l l u s t r a t e d  i n  F igure  1. 

F i g u r e  1 

The va lue  of a was s e t  equa l  t o  200 f e e t  and p r o f i l e s  were made 

0 w i t h  a s t a t i o n  spacing of 200 f e e t .  I n  g e n e r a l ,  one expander,  n = 1 t o  4 ,  
was run  on each l i n e .  The i n f i n i t e  c u r r e n t  e l e c t r o d e  was pos i t i oned  perpen- 
d i c u l a r  t o  t h e  l i n e  of t r a v e r s e  a t  a d i s t a n c e  of n o t  l e s s  t han  4,000 f e e t .  
A t o t a l  of 4.7 l i n e  mi l e s  of p r o f i l e  I P  were run. 

PRESENTATION OF WSULTS 

The p r o f i l e  r e s i s t i v i t y  and c h a r g e a b i l i t y  d a t a  a r e  presented  a s  
contour  maps a t t ached  t o  t h i s  r e p o r t .  These contour  maps cover  only  t h a t  
p o r t i o n  of t h e  g r i d  between DO and FO and 2E t o  26W. Four widely spaced 
reconnaissance  l i n e s  were a l s o  done ( l i n e s  10E, n o r t h  p a r t s  of 6W, and 22W, G ) .  . 
A l l  t h e  d a t a  a r e  presented as p r o f i l e s  a t t a c h e d  t o  t h e  r e p o r t .  The l o c a t i o n  
of t h e  r e s i s t i v i t y  and c h a r g e a b i l i t y  s t a t i o n  is  h a l f  way between t h e  mid 
p o i n t  of t h e  p o t e n t i a l  e l ec t rodes  and t h e  n e a r  c u r r e n t  e l e c t r o d e .  See 
F igure  2. Expander d a t a  a r e  presented  as p r o f i l e s  p l o t t e d  on log-log paper  
appended t o  t h i s  r epo r t .  The n e a r  c u r r e n t  e l e c t r o d e  p o s i t i o n  (C ) is given 
f o r  each expander. A l l  expand southward. 

1 

lition of Plot 



INTERPRETATION 

Resu l t s  of t h e  I P  and r e s i s t i v i t y  surveys  i n d i c a t e ,  i n  gene ra l ,  
t h e  c o n t a c t  between t h e  porphyry t o  t h e  south  and t h e  Nicola  group t o  t h e  
nor th .  The c o n t a c t  appears  a s  a s h a r p  g r a d i e n t  on both  sets of  d a t a  and 
c o i n c i d e s  i n  g e n e r a l  wi th  t h e  g e o l o g i c a l  mapping. 

The p r o f i l e s  d i d  not  extend f o r  any a p p r e c i a b l e  d i s t a n c e  i n t o  
t h e  i n t r u s i v e .  However, it i s  noted t h a t  c h a r g e a b i l i t i e s  of t h e  i n t r u s i v e  
a r e  less than  10 mv-sec/V wi th  r e s i s t i v i t i e s  g r e a t e r  t han  1,000 o h m .  

I n  t h a t  a r e a  covered by t h e  contour  map t h e  whole of t h e  Nicola  
v o l c a n i c s  are considered anomalous. C h a r g e a b i l i t i e s ,  i n  g e n e r a l ,  exceed 
100 mv-sec/V and v a l u e s  g r e a t e r  t han  150 mv-sec/V are n o t  uncommon. Re- 
s i s t i v i t i e s  i n  g e n e r a l  a r e  on t h e  o r d e r  of 200 - 300 ohm-m. I n  t h e  swamp 
n o r t h  of t h e  i n t r u s i v e  c o n t a c t  c h a r g e a b i l i t i e s  exbeed 180 mv-sec/V wi th  
r e s i s t i v i t i e s  being less than  100 ohm-m. The ampli tude of t h e s e  v a l u e s  
may be a t t r i b u t e d ,  i n  p a r t ,  t o  t h e  a f f e c t  of t h e  swamp b u t  it is obvious 
t h a t  t h e s e  v a l u e s  a r e  not  due e n t i r e l y  t o  t h e  response  of t h e  swamp. 

I n  gene ra l ,  t h e  anomalous responses  a r e  a t t r i b u t e d  t o  f i n e l y  
d isseminated  p y r i t e ,  observed i n  outcrop.  S ince  t h e r e  i s  no known means 
of d i s t i n g u i s h i n g  p y r i t e  and c h a l c o p y r i t e  w i th  I P  and r e s i s t i v i t y ,  no 
s p e c i f i c  d r i l l i n g  l o c a t i o n s  can  be  recommended on a geophys i ca l  b a s i s .  
S i n c e  copper m i n e r a l i z a t i o n  i s  known t o  e x i s t  i n  t h e  v o l c a n i c s ,  t h e  whole 
o f  t h e  a r e a  o f  t h e  survey is  cons idered  t o  have p o t e n t i a l .  

The b e s t  procedure might be  t o  d r i l l  a l i n e  of h o l e s  northward 
from t h c  i n t r u s i v o  angl ing  southward toward t h o  c o n t a c t .  Line 14W i s  
si~gg~sted due t o  t h e  low resistivities appear ing  on t h a t  l i n o  i n d i c a t i n g  
t h e  p o s s i b i l i t y  of more massive t y p e  m i n e r a l i z a t i o n .  However, t h i s  i s  
n o t  a n  adamant recommendation and t h e  l i n e  could  be s e l e c t e d  on t h e  basis 
of ease of access and d r i l l i n g  set-ups. 



STATEMENT OF QUALIFICATIONS 

I ,  E.J. Bal lantyne,  Jr.,  do hereby c e r t i f y  t h a t  I 
graduated  wi th  a Bachelor of  Sc ience  degree i n  Mining Engineering,  
Geology Option, and a Maater o f  Bcience degree i n  Mining Engineer- 
i n g  from t h e  Un ive r s i t y  of Missouri  a t  Ro l l a ,  former ly  t h e  Missouri  
School  of Mines, i n  August 1961. My p o s t  g radua te  work w a s  i n  
geophysics .  

From 1961 t o  October 1967 I worked as Explora t ion  and 
Research Geophysicis t  f o r  t h e  New Je r sey  Zinc Company. From 
November 1967 t o  February 1970 I worked f o r  Newmont Explora t ion  
Ltd. and  served  as Chief Geophys ic i s t  f o r  Newmont P r o p r i e t a r y  
Limited i n  A u s t r a l i a .  S ince  A p r i l  1970 I have been Chief  Geophysi- 
c i s t  f o r  Newmont Mining Corpora t ion  of  Canada Ltd.  



STATEMENT OF COST 

Personnel  Duty Dates Worked - 1971 

D. H. C h r i s t i e  Line Cut t ing  Sept .  1 6 ,  17 ,  1 8  

C. P. Cos t in  Line Cutt ing Sept .  16 ,  17 ,  1 8  

G. W. Clark Line  Cut t ing  Sept .  16 ,  17,  18 ,  20, 21  
I. P. Technician Sept .  22, 23, 25, 27, 28, 

29, 30, Oct. 1 

T. A. B la ine  Line Cut t ing  Sept .  16 ,  17 ,  20, 21  
I. P. Ass i s t an t  Sept.  22, 23, 25, 27, 28, 

29, 30, Oct. 1 

P. I. F ike  Line Cut t ing  Sept.  1 6 ,  17 ,  18,  20, 21  
I. P. A s s i s t a n t  Sept.  22, 23, 25, 27, 28, 

29, 30, Oct. 1 

E. J. Bal lan tyne  ' Geophysicist  Dec. 20, 21 
I n t e r p r e t a t i o n  and Report 
Wri t ing 

E. S p e n s i e r i  Geologist  Dec. 17 ,  21  
Draughting and Report Prep- 
a r a t i o n  

Cost of Line  Cut t ing  and I. P. Survey: 

4.7 Line-miles @ $500.00 p e r  mile ..........$ 2,350.00 

Declared before me al the 

. . f e / ~ ~  , in flie 
I 

lrovince of British Co!umliia. this 3 3 

day of t Q l >  , A.D. 

. , , , , , . . . . . . . . . . , . . . . . . . . . . . . . . . . . , . . . . . 
A Coznmisiioncr ior tr,!<ing 
,4 Notary Public m aild for the Province of Bz&~i&Cc: 

Sub - m a g  Recorder 
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