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SUMMARY 

From May 1 0  t o  May 22, 1970 Geo-X Surveys Ltd .  

conducted 9 .7  l i n e  m i l e s  of  induced p o l a r i z a t i o n  surveying  

on two g r i d s  on t h e  S a l l u s  Creek Claims,  L i l l o o e t  Mining 

D i v i s i o n ,  B . C . ,  on beha l f  of  Canadian Johns-Manvil le Co. L td .  

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

deployed i n  a  Wenner f i e l d  a r r a y  was u t i l i z e d  t o  r e c o r d  

s e l f - p o t e n t i a l ,  apparen t  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  

v a l u e s .  

Seve ra l  a r e a s  on bo th  g r i d s  a r e  c h a r a c t e r i z e d  

by c o i n c i d e n t  apparen t  r e s i s t i v i t y  lows and h igh  I . P .  r e s -  

ponse. S.P. response on g r i d  #1 d i v i d e s  t h e  g r i d  i n t o  

2 a r e a s  of  c h a r a c t e r i s t i c  response- type t h a t  may c o r r e l a t e  

w i t h  broad g e o l o g i c a l  u n i t s .  I n  g e n e r a l ,  examinat ion of 

t h e  geophys i ca l  r e s u l t s  i n  con junc t ion  w i t h  d e t a i l e d  

g e o l o g i c a l  in format ion  i s  recommended. 

R e s p e c t f u l l y  submi t ted ,  

James Cerne,  M.S/~~:C;~' 
Geophys ic i s t  , c\id 
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PART A 

A- 1 

INTRODUCTION 

During t h e  pe r iod  May 1 0  t o  May 2 2 ,  1970 a Geo-X 

Surveys geophys ica l  f i e l d  crew conducted 9 .7  l i n e  m i l e s  of 

induced p o l a r i z a t i o n  surveying on t h e  S a l l u s  Creek Claims 

i n  t h e  L i l l o o e t  Area, L i l l o o e t  Mining Div i s ion ,  Province  of 

B r i t i s h  Columbia. The work was conducted on beha l f  of 

Canadian Johns-Manville Co. Ltd.  The purpose o f  t h e  survey 

was t o  examine two gr idded a r e a s  (see f i g u r e s  3 t o  8 i n c l u s i v e )  

f o r  p o s s i b l e  overvol tage  e f f e c t s ,  by t h e  induced p o l a r i z a t i o n  

method, a s  a gu ide  t o  f u t u r e  e x p l o r a t i o n .  

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

p rocedure ,  d a t a  p roces s ing  and f i n a l  r e s u l t s .  

A- 2 

LOCATION AND ACCESS 

The group of  c la ims  i s  l o c a t e d  some seven m i l e s  

NE from t h e  town of L i l l o o e t  and about  two m i l e s  e a s t  of 

t h e  F r a s e r  River ,  Access t o  t h e  p r o p e r t y  i s  by an a l l  

wea ther  road  from L i l l o o e t  t o  w i t h i n  two m i l e s  of t h e  p r o p e r t y ,  

and from t h e r e  by an unimproved d i r t  road .  

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





A- 3 

CLAIMS AND OWNERSHIP 

The S a l l u s  Creek Claim Groups surveyed c o n s i s t  o f  

t h e  fo l lowing  claims: 

S a l l u s  62, 6 4 ,  6 6 ,  68, 6 9 ,  70, 71, 74, 76, 77, 88, 89 

and H i l l  1. 

The survey was conducted on behalf  of Canadian 

Johns-Manville Co. E td . ,  # 6  - 219 V i c t o r i a  S t . ,  Kamloops, B.C. 

A- 4 

GENERAL SETTING 

The claim groups a r e  s i t u a t e d  i n  t h e  Clear  Range 

of t h e  Thompson P la t eau .  

The two survey g r i d s  s t r a d d l e  S a l l u s  Creek, and 

each covers  t h e  c r e s t  of a r i d g e .   levat ti on ranges from 

4500 f e e t  t o  6000 f e e t  on g r i d  #1, and from 4500 f e e t  t o  

5500 f e e t  f o r  g r i d  #2. 

Geologica l ly ,  t h e  a r e a  i s  under l a in  by g r a n i t e s  

and graphi te -bear ing  rocks (according t o  t h e  ins t rument  

o p e r a t o r ) .  



-- . - .-. - - 
M ~ l e s  ( Approx.)  
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A- 5 

SURVEY G R I D  AND DATA PRESENTATION 

The ground c o n t r o l  g r i d  was e s t a b l i s h e d  by 

V e r s a t i l e  Mining Se rv i ces  L t d . ,  of Kamloops, B . C .  p rev ious  

t o  t h e  induced p o l a r i z a t i o n  survey.  The two g r i d s  c o n s i s t  

of two s e r i e s  of  N70°W t r e n d i n g  c r o s s  l i n e s  ( app rox ima te ly ) ,  

c r o s s i n g  a  s i n g l e  N20°E t r e n d i n g  (approximately)  base  l i n e .  

The c r o s s  l i n e s  a r e  400  f e e t  a p a r t  on g r i d  #1 ( n o r t h e r n  g r i d ) ,  

200 f e e t  a p a r t  on t h e  sou th  end of g r i d  #2 ( sou the rn  g r i d ) ,  

and 400 f e e t  a p a r t  on t h e  n o r t h  end of g r i d  #2.  They a r e  

roughly c u t  and f lagged  a t  1 0 0  f o o t  i n t e r v a l s .  

T o t a l  l i n e  mileage f o r  t h e  induced p o l a r i z a t i o n  

survey  was 9.7 m i l e s .  The normalized induced p o l a r i z a t i o n ,  

r e s i s t i v i t y ,  and s e l f - p o t e n t i a l  d a t a  a r e  shown on f i g u r e  

3 , 4 ,  and 5 r e s p e c t i v e l y ,  w i t h  a  h o r i z o n t a l  s c a l e  o f  1"=200s .  

PART B - THE INDUCED POLARIZATION SURVEY 

P a r t  B-1 - General  Cons ide ra t ions  of t h e  
P u l s e  T v ~ e  Induced P o l a r i z a t i o n  Method 

Two v a r i e t i e s  of induced p o l a r i z a t i o n  surveys  a r e  

i n  common use  today i n  minera l  e x p l o r a t i o n .  The f i r s t  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 e a d y  d i r e c t  

c u r r e n t  i s  impressed on t h e  ground f o r  a  few seconds and then  



a b r u p t l y  te 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 sub-sur face  

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 second method i s  

t h e  v a r i a b l e  (dua l )  frequency technique  o r  f requency domain. 

I n  t h i s  v a r i e t y ,  t h e  percen tage  d i f f e r e n c e  between t h e  

impedance ( a . c .  r e s i s t a n c e )  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 ,  

i s  measured. 

The H e w i t t  (HEW 100) I . P .  u n i t  i s  a  t ime domain 

u n i t  and t h e  exac t  method of measurement i s  o u t l i n e d  i n  t h e  

f i e l d  procedure  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 .  (1966) ,  f o r  

a thorough t r e a t m e n t  of  frequency domain, and S e i g e l ,  H.O. 

(1966) and/or Brant  (1966) ,  f o r  a  d i s c u s s i o n  o f  t i m e  domain. 

I . P .  e f f e c t  occurs  when a  c u r r e n t  i s  passed  through 

a  volume o f  rock con ta in ing  e l e c t r o n i c  conduc tors .  Geo- 

p h y s i c a l  e l e c t r o n i c  conduc tors ,  o r  " m e t a l l i c  mine ra l s "  

i n c l u d e  most s u l p h i d e s ,  ( 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 ,  molybde- 

n i t e )  c e r t a i n  o x i d e s ,  c l a y s ,  g r a p h i t e  and c e r t a i n  micas .  

Emperical  methods have shown, however, t h a t  s u l p h i d e s  

d i f f e r  from o t h e r  geophys ica l  e l e c t r o n i c  conductors  i n  t h a t  

cha rge  b u i l d s  up on them i n  an  e x p o n e n t i a l  manner. I n  t h e  

f i e l d ,  t h i s  means t h a t  t h e  impressed dV measured by t h e  

r e c e i v i n g  p o t s  c l imbs s t e a d i l y  du r ing  t h e  c u r r e n t  p u l s e .  Also,  

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



sulphides  sometimes demonstrate an almost unique p o l a r i z a t i o n  

response,  known as  m e t a l l i c  p o l a r i z a t i o n .  E i t h e r  type of 

response i s  t h e  b e s t  t e s t  a v a i l a b l e  f o r  d i s t i n g u i s h i n g  su lphide  

response from t h a t  of o t h e r  geophysical  e l e c t r o n i c  conductors.  

Apart from t h e  su lphides ,  minerals  with h ighly  u n s a t i s f i e d  

b a s a l  l a t t i c e  su r faces  a c t  a s  leaky condensers and g ive  r i s e  

t o  I . P .  e f f e c t s .  A l l  common rocks a r e  responsive t o  some 

degree,  and t h i s  response i s  designated background. I t  i s  

o f t e n  equ iva len t  t o  one volume percent  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  charges a t  l a t t i c e  imper- 

f e c t i o n s ,  mineral  and rock boundaries ,  f r a c t u r e s ,  and s o  on. 

Background i n  var ious p a r t s  of B.C. wi th t h e  HEW-100 I . P .  

u n i t  i s  a s  fol lows:  

Are a  Lithology Background (mv/v) 

Highland Valley Guichon B a t h o l i t h  2 . 5  t o  4.0 

Tonasket, Wash. Granodior i te  plug Approx. 12.0 

Aspen Grove Nicola Volcanics 4.0 t o  7 . 5  

Pr ince ton  Princeton sediments Approx. 17.0 

Cass ia r  Lower Paleozoic  1 . 5  t o  5.0 
sediments 

Fac tors  o t h e r  than 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 ,  conduc t iv i ty  of 

minera l ,  p o r o s i t y ,  t o r t u o s i t y  (pore geometry),  type of  gangue 



m i n e r a l s ,  composit ion and amount o f  po re  f l u i d ,  degree  of 

a l t e r a t i o n ,  and mode of m i n e r a l i z a t i o n  (d i ssemina ted ,  l o d e ,  

v e i n  t y p e ,  e t c . )  . 
The apparen t  r e s i s t i v i t y  i s  a l s o  measured du r ing  

t h e  I . P .  su rvey .  Rogers, (1966) ,  h a s  po in t ed  o u t  t h a t  t h e  

r e s i s t i v i t y  o f  rock i s  on ly  s l i g h t l y  i n f l u e n c e d  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 o f  t h e  change 

i s  due t o  o t h e r  e f f e c t s  such as m o i s t u r e  c o n t e n t ,  f r a c t u r i n g ,  

po re  space ,  ground w a t e r ,  e x t e n t ,  deg ree  and type  of  a l t e r a t i o n ,  

t y p e  o f  s u l p h i d e s  and mode of  s u l p h i d e  d i s t r i b u t i o n ,  e t c .  

However, a l t e r a t i o n  i n  combination w i t h  i n c r e a s e d  s u l p h i d e  

c o n t e n t ,  n o t  uncommdnly a f f e c t s  t h e  r e s i s t i v i t y  s i g n i f i c a n t l y  . 
Unfor tuna t e ly ,  t h e r e  a r e  many a d d i t i o n a l  causes  f o r  resisti- 

v i t y  v a r i a t i o n  and r a r e l y  can s u l p h i d e s  be  recognized  o r  

p r e d i c t e d  from r e s i s t i v i t y  d a t a  a lone .  

Background d .c .  appa ren t  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. wi th  t h e  HEW-100 I . P .  u n i t  f o l l ows :  

A r e a  L i tho logy  Background (ohm-f e e t )  

Guichon B a t h o l i t h  1600 Highland Val ley  

Tonasket ,  Wash. Granod io r i t e  p lug  3500 

Aspen Grove Nicola  Volcan ics  1000 

P r i n c e t o n  P r ince ton  sediments  500 

Cassiar Lower Pa l eozo ic  1000 - 2000 
sed iments  

G E O - X  SURVEYS LTD. 



Previous t o  c u r r e n t  impression, t h e  r ece iv ing  pots  

a r e  balanced,  and thus, t h e  s e l f - p o t e n t i a l  va lue  i n  m i l l i -  

v o l t s  i s  o f t e n  a  use fu l  geophysical  t o o l .  When m e t a l l i c  

' l u s t e r e d  su lphide  minerals a r e  s i t u a t e d  i n  a  s u i t a b l e  

geologica l -hydrologica l  environment, t h e  su lphides  ox id ize  

and a  n a t u r a l  o r  spontaneous " b a t t e r y  e f f e c t "  occurs .  Often 

t h e  s e l f - p o t e n t i a l  e f f e c t  over  su lphide  bodies  i s  negat ive 

and i n  t h e  order  of a  few hundred m i l l i v o l t s .  

With a  Wenner e l e c t r o d e  conf igura t ion ,  t h e  s e l f -  

p o t e n t i a l  and f i r s t  d e r i v a t i v e  of  t h e  s e l f - p o t e n t i a l  a r e  

va luab le  information i f  t h e  t r a n s i t  i n t e r v a l  i s  equal  t o ,  

o r  i s  one-half t h e  "a" spacing d i s t a n c e .  I n  o t h e r  cases ,  

where t h e  "a" spacing and t r a n s i t  i n t e r v a l  a r e  no t  evenly 

p r o p o r t i o n a l ,  t h e  s e l f - p o t e n t i a l  r e s u l t s  a r e  of l i t t l e  use- 

f u l  value.  

Frequency Domain : 

Wait, J . R .  (1951) Ed i to r ,  Overvoltage Research and Geophysical 

Appl ica t ions .  Longon, Pergamon Press .  

Time Domain: 

Brant ,  A.A. ( 1 9 6 6 )  Examples of Induced P o l a r i z a t i o n  F ie ld .  



f R e s u l t s  i n  t h e  T i m e  Domain - Soc ie ty  of Exp lo ra t ion  Geophys i c i s t s '  

B-2 F i e l d  Procedure  

A Hewitt  E n t e r p r i s e s  P u l s e  Type IP  was used through- 

o u t  t h e  survey .  Ins t rument  s p e c i f i c a t i o n s  a r e  d e s c r i b e d  i n  

Appendix I V .  

The s t anda rd  Wenner e l e c t r o d e  a r r a y  was employed 

w i t h  an " a "  spac ing  (one- th i rd  t h e  d i s t a n c e  between t h e  c u r r e n t  

e l e c t r o d e s )  o f  200 f e e t .  

A b r i e f  d e s c r i p t i o n  o f  t h e  f i e l d  procedure  f o l l o w s ,  

Mining Geophysics, Volume I ,  Case H i s t o r i e s .  

S e i g e l ,  H . O .  (1966) Three Recent I r i s h  Discovery Case 

H i s t o r i e s  u s ing  P u l s e  Type Induced P o l a r i z a t i o n  - S.E.G. 

Volume I ,  Case H i s t o r i e s  - p.p.  341 

Rogers,  G.R.  I n t r o d u c t i o n  t o  t h e  Search f o r  Disseminated 

Su lph ides ,  S.E.G. Volume I .  

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

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  s e l f - p o t e n t i a l  

i s  ba l anced ,  and recorded ,  between t h e  two r e c e i v i n g  p o t s  "a"  

f e e t  a p a r t .  Normally a  v o l t a g e  o f  250, 500 o r  1000 v o l t s  i s  

impressed between t h e  back e l e c t r o d e  (one "a"  behind t h e  i n -  

s t rumen t )  and f r o n t  e l e c t r o d e  (two "a" i n  f r o n t  of t h e  in -  

s t r u m e n t ) .  The e l e c t r o d e s  c o n s i s t  of  a  s i n g l e  ( o r  m u l t i p l e )  

s teel  s t a k e .  A f o u r  second p u l s e  of d . c .  c u r r e n t  i s  a p p l i e d ,  



dur ing  which t ime t h e  I ( c u r r e n t  i n  mi l l i amperes )  and dV 

( impressed EMF i n  m i l l i v o l t s )  i s  observed and recorded .  

Three- ten ths  seconds a f t e r  c e s s a t i o n  of  p u l s e ,  t h e  r e s i d u a l  

(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 (on i n t e g r a t i o n  

f u n c t i o n  # I ) .  From t h e s e  d a t a ,  t h e  appa ren t  d . c .  r e s i s t i v i t y  

and normal ized induced p o l a r i z a t i o n  v a l u e  may be c a l c u l a t e d ,  

a s  d e s c r i b e d  i n  t h e  d a t a  r e d u c t i o n  p o r t i o n  of t h i s  r e p o r t .  

The t r a n s i t  i n t e r v a l  was 200 f e e t  a long  a l l  t h e  

c r o s s  l i n e s ,  and t h e  f r o n t  e l e c t r o d e  p o s i t i v e .  

B-3 Induced P o l a r i z a t i o n  Data Reduction 

The fo l lowing  in fo rma t ion  was recorded  by M r .  Warren 

Bellamy, t h e  ins t rument  o p e r a t o r ,  a t  each p u l s e  s t a t i o n :  

1. The p r o p e r t y ,  o p e r a t o r ' s  i n i t i a l s ,  job and page number, 

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

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

3. The s e 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. mv); 

4 .  The c u r r e n t  i n  mi l l i amperes  ( I  ma) ; 

5. The impressed EMF i n  m i l l i v o l t s  (dV mv); 

6.  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  

( I P  mv) ; 

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

8. 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  va lue ;  

9 .  The i n t e g r a t i o n  f u n c t i o n  swi tch  (I  .F.  ) s e t t i n g  ; 

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  apparent r e s i s t i v i t y  i s  c a l c u l a t e d  from 

t h e  fol lowing r e l a t i o n :  

Rho = 2pi x  a  dV 
1 (ma) 

Where: Rho = apparent  r e s i s t i v i t y  i n  ohm-feet 

"a"  = 1/3 d i s t ance  between t h e  c u r r e n t  e l e c t r o d e s  

The normalized I P  value i s  obta ined  by u t i l i z a t i o n  of t h e  

fol lowing r e l a t i o n :  

IP norm = I P  (mV) x  1 0 0  x  k x R.C.  
dv (mV) 

Where: I P  norm = normalized I P  i n  m i l l i v o l t  seconds pe r  

m i l l i v o l t  o r  mi l l i seconds  

K = a cons tant  depending on t h e  IF  s e t t i n g .  

R.C.  = r e s i s t o r  - c a p a c i t o r  shunt .  

A s p e c i f i c  example from the  d a t a  c o l l e c t e d  a t  2+00 North, 

2+00  West, g r i d  # 2 ,  i s  t abu la ted  below: 

1 (ma) - dv IP (mv) R.C.  S .P .  I .F. 

170 280 16.5 2 50 1 

Therefore:  Rho= 2 x  200 x 281 = 2 0 6 8  ohm-feet 
171 

IP norm = 1 6 0 5  loo = 11.8 m i l l i v o l t  seconds pe r  
280 v o l t .  
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These c a l c u l a t i o n s  were completed f o r  each s t a t i o n  on an IBM 

360/40 computer. 

The f i n a l  apparen t  r e s i s t i v i t y ,  s e l f - p o t e n t i a l ,  

and normal ized I P  va lues  were machine p l o t t e d  on t h e  accompany- 

i n g  f i g u r e s  (Sca l e  1 " : 2 0 0 f )  a t  a  p o i n t  midway between t h e  

r e c e i v i n g  p o t s  ( i .e .  100 f e e t  i n  f r o n t  of  t h e  i n s t rumen t  

p o s i t i o n )  . 
The p l a n  of  normalized IP  was contoured a t  i n t e r v a l s  

o f  25 m i l l i s e c o n d  i n t e r v a l s  ( s e e  F i g u r e s  5  and 8 ) ,  t h e  appa ren t  

r e s i s t i v i t y  a t  1000 ohm-feet i n t e r v a l s  ( s e e  F i g u r e s  4 and 7 ) .  

DISCUSSION OF RESULTS 

Gr id  #1: 

The apparen t  r e s i s t i v i t y  map ( f i g u r e  4 )  shows 

g e n e r a l l y  low read ings  over  most of  t h e  g r i d  w i t h  two h igh  

a r e a s .  The s m a l l e s t  r e s i s t i v i t y  h igh  occu r s  on l i n e  22+00N 

and ex t ends  from t h e  base  l i n e  t o  about  6+00W. A second a r e a  

of h igh  r e s i s t i v i t y  va lues  i s  an i r r e g u l a r  zone i n  t h e  south-  

e a s t  c o r n e r  o f  t h e  g r i d ,  encompassing t h e  e a s t e r n  few hundred 

f e e t  o f  l i n e  4+00N t o  12+00S i n c l u s i v e .  

Two broad zones of  h igh  I . P .  r e sponse  occu r  on t h e  

wes t e rn  s i d e  of t h e  base  l i n e .  These a r e a s  c o i n c i d e  w i t h  

a r e a s  o f  r e s i s t i v i t y  lows. The l a r g e s t  a r e a  o f  h igh  response  



- 

i s  l o c a l i z e d  mainly on l i n e  10+00S, west of t h e  base l i n e .  

Local peaks occur wi th in  these  two broad high zones. The 

a rea  t o  t h e  e a s t  of t h e  base l i n e  i s  c h a r a c t e r i z e d  by low 

c h a r g e a b i l i t y  values.  S . P .  da ta  ( f i g u r e  3) have i n  genera l  

low nega t ive  values e a s t  of t h e  base l i n e .  These two 

d r a s t i c a l l y  d i f f e r e n t  types of response may r e f l e c t  under- 

ly ing  d i f f e r e n c e s  i n  l i t h o l o g y .  

Grid #2: 

Two pronounced low a reas  of r e s i s t i v i t y  response 

a r e  sepa ra ted  by a  high zone centered  along l i n e  68+00N with 

a  peak a t  5+00W. One low has an o r i e n t a t i o n  of about N50°W 

more-or-less along l i n e  7 6 + 0 0 N .  The second low has an 

approximately N-S t r e n d  i n  t h e  southern two-thirds  of t h e  

g r i d  ( see  f i g u r e  7 ) .  

The I . P .  response ( f i g u r e  8) i s  g e n e r a l l y  low i n  

t h e  nor the rn  p a r t  of t h e  g r i d  with a  s l i g h t  i n c r e a s e  i n  

va lues  towards t h e  western p a r t .  I n  t h e  southern  two-thirds 

of t h e  g r i d  t h e  t r end  of I . P .  responses g e n e r a l l y  p a r a l l e l s  

t h e  base l i n e  (N20°E) and a  zone of normal t o  h igher  than normal 

response coinc ides  wel l  with r e s i s t i v i t y  low. Within t h i s  

genera l  a r e a  of moderately high I . P .  response ,  two l o c a l  

"highs" a r e  ev ident .  One small  h i g h ' i s  centered  on l i n e  

52+00N a t  7+00W. This i s  surrounded by a  broad low a few 

hundred f e e t  wide t h a t  r i s e s  gen t ly  t o  a  r e l a t i v e l y  high 
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narrow ha lo .  A second a rea  of high I . P .  response,  considerably 

l a r g e r  than  the  f i r s t ,  i s  loca ted  i n  t h e  extreme southwest 

corner  of g r i d  # 2  and i s  centered  on l i n e  4 4 + 0 0 N  a t  9+00W. 

I n t e r p r e t a t i o n  of S.P.  d a t a  shown i n  f i g u r e  6 

cannot be done adequately without  d e t a i l e d  geo log ica l  i n f o r -  

mation. Numerous negat ive "anomalies" e x i s t  t h a t  might 

c o r r e l a t e  with sulphide bodies b u t  a v a r i e t y  of o t h e r  ex- 

p l a n a t i o n s  such a s  topography, g r a p h i t e ,  e t c . ,  a r e  poss ib le .  

1 4  
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- 
CONCLUSIONS AND RECOMMENDATIONS 

Cor re la t ion  of geophysical  r e s u l t s  r epor ted  here  

with d e t a i l e d  geologica l  information i s  e s s e n t i a l  t o  a  compre- 

hensive i n t e r p r e t a t i o n ' o f  t h e  r e s u l t s .  I n  p a r t i c u l a r ,  emphasis 

should be placed on t h e  following: 

(1) P o s s i b l e  c o r r e l a t i o n  of S.P. d a t a  f o r  g r i d  #1 with broad 

changes i n  l i tho logy .  

( 2 )  Examination of a reas  cha rac te r i zed  by high I .P .  response 

and low apparent  r e s i s t i v i t i e s  i n  both g r i d  #1 and g r i d  #2.  

(3 )  I .P .  r e s u l t s  f o r  g r i d  #2  ( f i g u r e  8)  show a  low along l i n e  

68+00N. This l i n e  i s  f u r t h e r  cha rac te r i zed  by a  pronounced 

apparent  r e s i s t i v i t y  high t h a t  s e p a r a t e s  two d i v e r s e  t r e n d s  

i n  t h e  apparent  r e s i s t i v i t y  da ta .  De ta i l ed  examination of 

t h i s  "break" i n  t r end  along l i n e  68+00N should be made. 

Respect fu l ly  submit ted,  

James Cerne, 
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I APPENDIX I1 

I PERSONNEL AND DATES WORKED 

The f o l l o w i n g  Geo-X S u r v e y s  L t d .  p e r s o n n e l  w e r e  employed 

o n  t h e  C a n a d i a n  J o h n s - M a n v i l l e  I n d u c e d  P o l a r i z a t i o n  p r o j e c t .  

A. FIELD WORK 

W. Be l l amy  I n s t r u m e n t  O p e r a t o r  

L .  Dobson H e l p e r  

B. M c R a e  H e l p e r  

F. G a n d e r t o n  H e l p e r  

B. C r o s s  E e l p e r  

B. REPORT PREPARATION 

A. S i n c l a i r  P .  Eng. 

J .  C e r n e  G e o p h y s i c i s t  

A .  Mlcuch D a t a  P r o c e s s o r  

C . DRAFTING AND REPRODUCTION 

R. Key Dra f t sman  

T .  Malesku  Dra f t sman  

May 4-23 

May 4-23 

May 4-23'  

May 14-23 

May 7-23 

J u n e  3 , 4 , 6 , 8  

May 28 ,29 ,  J u n e  1 , 2 , 8 , 9  

May 2 7 , 2 8  

May 2 6 , 2 7 , 2 9 ,  June  1 , 2 , 4 , 8 - 1 0  

J u n e  1 , 2 , 4 , 8 - 1 0  
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The following is a cost breakdown of an induced 

polarization, resistivity and self-potential survey cover- 

ing a portion of the Sallus Group of Claims situated seven 

miles N.E. of Lillooet, B.C. in the Lillooet Mining Division, 

completed for Canadian Johns-Manville Co. Ltd. through an 

As per contract, 10 line miles 

@ $420.00 per line mile 

- - 
P fi Mould, Controller 



TELEPHONE 374-6263 

VANCOUVER ADDRESS: 

1575 TWO BENTALL CENTRE. VANCOUVER I. B.C. 

Geo-X Surveys Ltd. 
627 Hornby S t r e e t  
Vancouver 1, B .C. 

ATTENTION: MR. GLEN E.  WHITE - GEOPHYSICIST 

Dear S i r s :  

I met with your I .P.  crew a t  S a l l u s  Creek l a s t  Friday. A s  you 
a r e  probably aware, some d i f f i c u l t i e s  have been encountered. I hope these  
can be overcome without too  much l o s t  time. 

Below a r e  our c o s t s  f o r  e s t a b l i s h i n g  t h e  g r i d  a t  S a l l u s  Creek, which 
you can inc lude  with t h e  c o s t  summaries i n  your f i n a l  r e p o r t  f o r  assessment 
purposes : 

PERSONNEL : 

22 man days a t  $27/day 
70 man days a t  $20/day 

ROOM & BOARD: 

92 man days a t  $5/day 

Tota l  $2,355.00 

Period of Work -- March 25th - May 7 th ,  1970. 

I am reques t ing  these  c o s t s  t o  be included with your work, a s  we 
have no o t h e r  means of recording t h e  g r i d  work. I t r u s t  t h i s  i s  s a t i s f a c t o r y  

Regards, 

VERSATILE M I N I N G  SERVICES LTD. 

/ John R. Kerr , P. Eng. 

C O N T R A C T O R S  O F  

M I N E R A L  E X P L O R A T I O N .  A S S E S S M E N T  A N D  D E V E L O P M E N T  P R O J E C T S  
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APPENDIX I V  PAGE 1 of 2  I 
GENERAL SPECIFICATIONS O F  THE HEWITT PULSE TYPE I N D U C E D  POLARIZATION I 
U N I T .  

T r a n s m i t t e r  Un i t  I 
Cur ren t  p u l s e  pe r iod  ( D . C .  P u l s e  

Manual i n i t i a t e d  t i m e r )  1 - 1 0  seconds 

Cur ren t  measuring ranges  

I n t e r n a l  v o l t a g e  conve r t e r  
27 v o l t  D . C .  350 w a t t  250 
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 ing  27 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 tch  up t o  3  amps a t  1000 v o l t s  from gene ra to r  o r  
b a t t e r y  supply  wi th  r e s i s t i v e  l oad .  The swi t ch ing  i s  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 c o n t r o l  o u t p u t  can swi t ch  up t o  10 
k i l o w a t t s  of power by us ing  a  s e p a r a t e  c o n t r o l  u n i t .  A remote c o n t r o l  
cord i s  supp l i ed  wi th  a u x i l i a r y  equipment. 

Receiver  Un i t  

Se l f  P o t e n t i a l  Range 

Impressed EMF Ranges 

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  

0  - 30 
0  - 100 m i l l i v o l t s  
0  - 300 
0  - 1000 

I n p u t  Terminals  wi th  Three Combinations 

1 - p2 

P1 - Po 
P 2  - Po 

Induced P o l a r i z a t i o n  Ranges 
0  - 30 
0  - 60 m i l l i v o l t  
0  - 90 seconds 

I 

G E O - X  S U R V E Y S  LTD.  
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I n t e g r a t i o n  Time Per iods  

Tandem I n t e g r a t i o n  T i m e  P e r i o d s  

.8 seconds 
1 .6  seconds 

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

Delay Time from Cessa t ion  of 
Cur ren t  Pu l se  . 3  seconds 

(Combined Photo E l e c t r i c  Coupled Receiver  and T r a n s m i t t e r )  

Operat ion Temperature -25O F - 120° P 

POWER SUPPLY 

Rece iver  Un i t  

T r a n s m i t t e r  Uni t  

4 Eveready El36 Mercury B a t t e r i e s  
2 Eveready El34 Mercury B a t t e r i e s  
2 Eveready E401 Mercury B a t t e r i e s  

Sea led  Rechargeable  8 amp. h r .  
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  350 w a t t s  f o r  a mini- 
mum o f  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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