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PHOEN I X GEOPHYS I CS LIMITED 

N O T E S  O N  T H E  T H E O R Y ,  M E T H O D  OF F I E L D  O P E R A T I O N ,  

A N D  P R E S E N T A T I O N  O F  D A T A  

F O R  T H E  I N D U C E D  P O L A R I Z A T I O N  M E T H O D  

Induced P o l a r i z a t i o n  as  a geophys ica l  measurement r e f e r s  

t o  t h e  b locking  a c t i o n  o r  p o l a r i z a t i o n  of m e t a l l i c  o r  e l e c t r o n i c  

conductors  i n  a medium of i o n i c  s o l u t i o n  conduct ion.  

T h i s  e l ec t ro -chemica l  phenomenon occur s  wherever 

e l e c t r i c a l  c u r r e n t  i s  passed  through a n  area which c o n t a i n s  meta l l ic  

minera ls  such as b a s e  m e t a l  s u l p h i d e s .  Normally, when c u r r e n t  i s  

passed through t h e  ground, as in r e s i s t i v i t y  measurements, a l l  of t h e  

conduct ion t a k e s  p l a c e  through i o n s  p r e s e n t  i n  t h e  w a t e r  conten t  of t h e  

rock, o r  s o i l ,  i .e .  by i o n i c  conduct ion .  T h i s  is  because almost a l l  

mine ra l s  have a much h i g h e r  s p e c i f i c  r e s i s t i v i t y  t h a n  ground water ,  

The group of m i n e r a l s  commonly d e s c r i b e d  a s  "metall ic",  however, 

have s p e c i f i c  r e s i s t i v i t i e s  much lower  than  ground w a t e r s .  The 

induced p o l a r i z a t i o n  e f f e c t  t a k e s  p l a c e  a t  t h o s e  i n t e r f a c e s  where t h e  

mode of conduct ion  changes from i o n i c  i n  t h e  s o l u t i o n s  f i l l i n g  t h e  

i n t e r s t i c e s  of t h e  r o c k  t o  e l e c t r o n i c  i n  t h e  m e t a l l i c  mine ra l s  p re sen t  
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i n  t h e  rock.  

The b lock ing  a c t i o n  o r  induced p o l a r i z a t i o n  mentioned 

above, which depends upon t h e  chemical  e n e r g i e s  necessa ry  t o  a l low 

t h e  i o n s  t o  g i v e  up o r  receive e l e c t r o n s  from t h e  meta l l ic  s u r f a c e ,  

i n c r e a s e s  w i t h  t h e  t i m e  t h a t  a d.c .  c u r r e n t  i s  al lowed t o  f low through 

t h e  rock;  i .e .  as i o n s  p i l e  up a g a i n s t  t h e  m e t a l l i c  i n t e r f a c e  t h e  

r e s i s t a n c e  t o  curren,t  f low i n c r e a s e s .  E v e n t u a l l y ,  t h e r e  i s  enough 

p o l a r i z a t i o n  i n  t h e  form of excess  i o n s  a t  t h e  i n t e r f a c e s ,  t o  apprec i ab ly  

reduce  t h e  amount of c u r r e n t  f low th rough  t h e  meta l l ic  p a r t i c l e .  This  

p o l a r i z a t i o n  t a k e s  p l a c e  a t  each of  t h e  i n f i n i t e  number of  so lu t ion-meta l  

i n t e r f a c e s  i n  a mine ra l i zed  rock. 

When t h e  d.c.  v o l t a g e  used t o  create  t h i s  d .c .  c u r r e n t  

f low is  c u t  o f f ,  t h e  Coulomb f o r c e s  between t h e  charged i o n s  forming 

t h e  p o l a r i z a t i o n  cause  them t o  r e t u r n  t o  t h e i r  normal p o s i t i o n .  

movement of cha rge  c r e a t e s  a s m a l l  c u r r e n t  f l ow which can be 

measured on t h e  s u r f a c e  of  t h e  ground a s  a decaying  p o t e n t i a l  d i f f e r e n c e .  

This  

From a n  a l t e r n a t e  viewpoint  i t  can  b e  seen  t h a t  i f  t h e  

d i r e c t i o n  of  t h e  c u r r e n t  through t h e  system is  reve r sed  r epea ted ly  

b e f o r e  t h e  p o l a r i z a t i o n  occur s ,  t h e  e f f e c t i v e  r e s i s t i v i t y  of t h e  s y s t e m  

as a whole w i l l  change as t h e  f requency  of  t h e  swi t ch ing  i s  changed. 

Th i s  i s  a consequence of t h e  f a c t  t h a t  t h e  amount of c u r r e n t  f lowing 

through each  me ta l l i c  i n t e r f a c e  depends upon t h e  l e n g t h  of t i m e  t h a t  

c u r r e n t  h a s  been p a s s i n g  through it i n  one d i r e c t i o n .  
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The v a l u e s  of t h e  p e r  c e n t  f requency  e f f e c t  or F.E. are 

a measurement of t h e  p o l a r i z a t i o n  i n  t h e  rock  m a s s .  However, s i n c e  

t h e  measurement of t h e  degree  of p o l a r i z a t i o n  i s  r e l a t e d  t o  t h e  apparent  

r e s i s t i v i t y  o f  t h e  rock  m a s s  i t  i s  found t h a t  the m e t a l  f a c t o r  v a l u e s  or 

M.F. are t h e  most u s e f u l  v a l u e s  i n  de t e rmin ing  t h e  amount of 

p o l a r i z a t i o n  p r e s e n t  i n  t h e  rock  m a s s .  

normal iz ing  t h e  F.E. v a l u e s  f o r  v a r y i n g  res i s t iv i t ies .  

The MF v a l u e s  are obta ined  by 

The induced p o l a r i z a t i o n  measurement i s  perhaps  t h e  most 

powerful geophys ica l  method f o r  t h e  d i r e c t  d e t e c t i o n  of m e t a l l i c  

su lph ide  m i n e r a l i z a t i o n ,  even when t h i s  m i n e r a l i z a t i o n  i s  of very  

low c o n c e n t r a t i o n .  The lower l i m i t  o f  volume p e r  c e n t  su lph ide  

necessa ry  t o  produce a r ecogn izab le  I P  anomaly w i l l  va ry  wi th  t h e  

geometry and g e o l o g i c  environment of  t h e  s o u r c e ,  and t h e  method of 

execu t ing  t h e  survey .  However, s u l p h i d e  m i n e r a l i z a t i o n  of  less than 

one p e r  c e n t  by volume h a s  been d e t e c t e d  by t h e  I P  method under 

proper  g e o l o g i c a l  c o n d i t i o n s .  

The g r e a t e s t  a p p l i c a t i o n  of t h e  I P  method h a s  been i n  t h e  

s e a r c h  f o r  d i s semina ted  metal l ic  s u l p h i d e s  of less t h a n  20% by volume. 

However, it h a s  a l s o  been used s u c c e s s f u l l y  i n  t h e  s e a r c h  f o r  massive 

s u l p h i d e s  i n  s i t u a t i o n s  where, due t o  s o u r c e  geometry,  depth  of source ,  

o r  low r e s i s t i v i t y  of s u r f a c e  l a y e r ,  t h e  EM method cannot  be  s u c c e s s f u l l y  

a p p l i e d .  The a b i l i t y  t o  d i f f e r e n t i a t e  i o n i c  conductors ,  such as w a t e r  

f i l l e d  s h e a r  zones ,  makes t h e  IP method a u s e f u l  t o o l  i n  checking EM 
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anomalies which are suspec ted  of be ing  due t o  t h e s e  causes .  

In normal f i e l d  a p p l i c a t i o n s  t h e  I P  method does  n o t  

d i f f e r e n t i a t e  between t h e  economical ly  impor tan t  me ta l l i c  mine ra l s  

such as c h a l c o p y r i t e ,  c h a l c o c i t e ,  molybdeni te ,  ga l ena ,  e tc . ,  and t h e  

o t h e r  me ta l l i c  m i n e r a l s  such as p y r i t e .  The induced p o l a r i z a t i o n  e f f e c t  

i s  due t o  t h e  t o t a l  o f  a l l  e l e c t r o n i c  conduct ing  m i n e r a l s  i n  t h e  rock mass. 

Other e l e c t r o n i c  conduct ing  mater ia ls  which can  produce a n  I P  response 

are magne t i t e ,  p y r o l u s i t e ,  g r a p h i t e ,  and some forms of hemat i te .  

In t h e  f i e l d  procedure ,  measurements on t h e  s u r f a c e  are  

m a d e  i n  a way t h a t  a l l o w s  t h e  e f f e c t s  of  l a t e r a l  changes i n  t h e  p r o p e r t i e s  

of t h e  ground t o  be s e p a r a t e d  from t h e  e f f e c t s  of v e r t i c a l  changes i n , t h e  

p r o p e r t i e s .  Cur ren t  i s  a p p l i e d  t o  t h e  ground a t  two p o i n t s  i n  d i s t a n c e  

(X) a p a r t .  The p o t e n t i a l s  are  measured a t  two p o i n t s  (X) f e e t  

a p a r t ,  i n  l i n e  w i t h  t h e  c u r r e n t  e l e c t r o d e s  i s  an i n t e g e r  number (n) t i m e s  

t h e  b a s i c  d i s t a n c e  (X) .  

The measurements are  made a long  a surveyed l i n e ,  wi th  

a cons t an t  d i s t a n c e  (IS) betwen t h e  n e a r e s t  c u r r e n t  and p o t e n t i a l  

e l e c t r o d e s .  I n  most su rveys ,  several  t raverses  are made wi th  va r ious  

va lues  of (n ) ;  i . e .  (n) = 1 ,2 ,3 ,4 ,  etc. The kind of survey requi red  

( d e t a i l e d  o r  r econna i s sance )  dec ides  t h e  number of  v a l u e s  of (n) used. 

I n  p l o t t i n g  t h e  r e s u l t s ,  t h e  v a l u e s  of apparent  r e s i s t i v i t y ,  

apparent  p e r  c e n t  f requency  e f f e c t ,  and t h e  apparent  m e t a l  f a c t o r  
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measured f o r  each  set  o f  e l e c t r o d e  p o s i t i o n s  a re  p l o t t e d  a t  t h e  

i n t e r s e c t i o n  of  g r i d  l i n e s ,  one  from the c e n t e r  p o i n t  of t h e  c u r r e n t  

e l ec t rodes  and t h e  o t h e r  from t h e  c e n t e r  p o i n t  o f  t h e  p o t e n t i a l  e l e c t r o d e s .  

(See F igure  A . )  

p r o f i l e ,  above t h e  metal f a c t o r  v a l u e s .  

f a c t o r  va lues ,  are  p l o t t e d  the v a l u e s  of  t h e  pe rcen t  f requency e f f e c t .  

l a t e r a l  displacement  of a g i v e n  v a l u e  i s  determined by t h e  l o c a t i o n  a long  

t h e  survey l i n e  of t h e  c e n t e r  p o i n t  between t h e  c u r r e n t  and p o t e n t i a l  

e l ec t rodes .  The d i s t a n c e  of  t h e  v a l u e  from t h e  l i n e  is determined by t h e  

d i s t ance  (nX) between t h e  c u r r e n t  and p o t e n t i a l  e l e c t r o d e s  when t h e  

measurement w a s  made. 

The r e s i s t i v i t y  v a l u e s  are  p l o t t e d  a t  t h e  t o p  of t h e  d a t a  

On a t h i r d  l i n e ,  below t h e  m e t a l  

The 

The s e p a r a t i o n  between s e n d e r  and r e c e i v e r  e l e c t r o d e s  i s  

only one f a c t o r  which de te rmines  t h e  d e p t h  t o  which t h e  ground i s  be ing  

sampled i n  any p a r t i c u l a r  measurement. The p l o t s  t hen ,  when contoured,  

a r e  not s e c t i o n  maps of  t h e  e lec t r ica l  p r o p e r t i e s  of t h e  ground under 

t h e  survey l i n e .  

must be c a r r i e d  o u t  u s ing  t h e  combined expe r i ence  gained from f i e l d  

r e s u l t s ,  model s t u d y  r e s u l t s  and t h e  t h e o r e t i c a l  i n v e s t i g a t i o n s .  The 

p o s i t i o n  of t h e  e l e c t r o d e s  when anomalous v a l u e s  a re  measured i s  

important i n  t h e  i n t e r p r e t a t i o n .  

The i n t e r p r e t a t i o n  of t h e  r e s u l t s  from any g iven  survey 

I n  t h e  f i e l d  procedure ,  t h e  i n t e r v a l  over  which t h e  p o t e n t i a l  

d i f f e r e n c e s  are measured i s  t h e  Same as t h e  i n t e r v a l  over  which t h e  

e l e c t r o d e s  are  moved a f t e r  a series o f  p o t e n t i a l  readings  h a s  been made. 



One of t h e  advantages  of  the induced p o l a r i z a t i o n  method is  t h a t  t h e  

s a m e  equipment can  be used f o r  b o t h  d e t a i l e d  and reconnaissance  su rveys  

merely by changing t h e  d i s t a n c e  (X) o v e r  which t h e  e l e c t r o d e s  are moved 

each t i m e .  I n  t h e  p a s t ,  i n t e r v a l s  have  been used ranging from 25 f e e t  

t o  2000 f e e t  f o r  (X).  I n  each case, the d e c i s i o n  as t o  t h e  d i s t a n c e  (X) 

and t h e  va lues  of (n) t o  be used is l a r g e l y  determined by t h e  expected 

s i z e  of t h e  minera l  d e p o s i t  b e i n g  s o u g h t ,  t h e  s i z e  of t h e  expected anomaly 

and t h e  speed w i t h  which i t  is  d e s i r e d  t o  progress .  

The diagram i n  F i g u r e  A demons t r a t e s  t h e  method used 

i n  p l o t t i n g  t h e  r e s u l t s .  

metal f a c t o r ,  and appa ren t  p e r  c e n t  f requency  e f f e c t  i s  p l o t t e d  and 

i d e n t i f i e d  by t h e  p o s i t i o n  of t h e  f o u r  e l e c t r o d e s  when t h e  measurement 

w a s  made. It can b e  s e e n  t h a t  t h e  v a l u e s  measured f o r  t h e  l a r g e r  v a l u e s  

Each v a l u e  of  t h e  apparent  r e s i s t i v i t y ,  appa ren t  

' 

of (n) are p l o t t e d  f a r t h e r  from t h e  l i n e  i n d i c a t i n g  t h a t  t h e  t h i c k n e s s  of 

t h e  l a y e r  of t h e  e a r t h  t h a t  i s  be ing  t e s t e d  i s  g r e a t e r  than  f o r  t h e  s m a l l e r  

va lues  of (n ) ;  i .e .  t h e  d e p t h  of t h e  measurement i s  increased .  

The I P  measurement i s  b a s i c a l l y  obta ined  by measuring t h e  

d i f f e r e n c e  i n  p o t e n t i a l  o r  v o l t a g e  (AV)ob ta ined  a t  two ope ra t ing  

f requencies .  

and t h e  apparent  r e s i s t i v i t y  o f  t h e  ground. 

where t h e  c u r r e n t  i s  v e r y  low due  t o  poor  e l e c t r o d e  c o n t a c t ,  o r  t h e  

apparent  r e s i s t i v i t y  i s  v e r y  low, o r  a combination of t h e  two e f f e c t s ;  t h e  

va lue  of ( A V ) t h e  change i n  p o t e n t i a l  w i l l  b e  too  s m a l l  t o  be  measurable.  

The symbol "TL" on t h e  d a t a  p l o t s  i n d i c a t e s  t h i s  s i t u a t i o n .  

The voltage is  t h e  p roduc t  of t h e  c u r r e n t  through t h e  ground 

Therefore  i n  f i e l d  s i t u a t i o n s  
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I n  some s i t u a t i o n s  s p u r i o u s  n o i s e ,  e i t h e r  man made o r  n a t u r a l ,  

w i l l  r ender  i t  imposs ib l e  t o  o b t a i n  a reading .  

d a t a  p l o t s  i n d i c a t e s  a s t a t i o n  a t  which i t  is  t o o  noisy  t o  r eco rd  a r ead ing .  

The symbol 'IN" on t h e  

I f  a reading  can  b e  o b t a i n e d ,  b u t  f o r  r easons  of n o i s e  t h e r e  i s  some doubt 

as t o  i t s  accuracy,  t h e  r e a d i n g  i s  b racke ted  i n  t h e  d a t a  p l o t  ( ). 

I n  cer ta in  s i t u a t i o n s  n e g a t i v e  v a l u e s  of Apparent Frequency 

E f f e c t  are recorded.  T h i s  may b e  due  t o  t h e  geologic  environment o r  

spur ious  e l ec t r i ca l  e f f e c t s .  The a c t u a l  n e g a t i v e  frequency e f f e c t  v a l u e  

recorded is  i n d i c a t e d  on t h e  d a t a  p l o t ,  however, t h e  symbol "NEG" i s  

ind ica t ed  f o r  t h e  co r re spond ing  v a l u e  of  Apparent Metal Fac tor .  I n  

contouring n e g a t i v e  v a l u e s  t h e  con tour  l i n e s  are ind ica t ed  t o  t h e  n e a r e s t  

p o s i t i v e  v a l u e  i n  t h e  immediate v i c i n i t y  of  t h e  nega t ive  va lue .  

The symbol "NR" i n d i c a t e s  t h a t  f o r  some reason  t h e  o p e r a t o r  

d id  not  a t t empt  t o  r eco rd  a r e a d i n g  a l though  normal survey procedures  

would suggest  t h a t  one w a s  r e q u i r e d .  T h i s  may b e  due t o  i n a c c e s s i b l e  

topography o r  o t h e r  s i m i l a r  r ea sons .  

d i scussed  above is  unique  t o  a p a r t i c u l a r  s i t u a t i o n  and i s  descr ibed  w i t h i n  

t h e  body of t h e  r e p o r t .  

Any symbol o t h e r  than  those  

PHOENIX GEOPHYSICS LIMITED. 
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M E T H O D  U S E D  IN PLOTTING DIPOLE- DIPOLE 

I N D U C E D  P O L A R I Z A T I O N  A N D  R E S I S T I V I T Y  R E S U L T S  

-x -=  n x  -5- 

1 I * * J 
I 2 3 4 5 6 7 8 9 

S t o t l o n s  o n  l ine  x = E I e c l r o d e  spread  l e n g t h  
n = E l e c t r o d e  s e p a r a t i o n  

1 I * -  I 

I 9 

P P P P P P 

P P P P P ;  
n - l  I,2- 3,4 2,3-4,5 3.4-5,6 4,5-6,7 5,6-7,8 6,7-8,9 

n - 2  1.2-4,s ~ ~ - 5 . 6  3.4-6,7 4,5-7,8 5,6-8,9 Apparent  R e s i s l i v i t y  
P P P P 

P P P 
n - 3  1,2-5,6 2,3-6,7 3,4-7,8 43-8,9 

1,2-6,7 2,3-7,8 3 ,4 -8 ,9  n - 4  

___ __ - --- -- * * -  I 1 1 1 1 1 I 
I 9 

M.F: - M.F. . M. F. M.E M.F. M. F 

M.F.- M.F.' - M . F . - -  M.E M.F. 

M X  M.E M.F. M. F 

M.F. M.F. M. F. 
1,2-6,7 2,3-7,8 3.4-8,9 

n - 1  1,2-3,4 2 3 - 4 5  3.4-5,6 4,5-6;1 5,6-7,8 6,7-8,9 

n - 2  l,2-4,5 22-5,6 3.4-6,7 4,5-7,8 5,6-8,9 

1,2-5,6 2.3-6.7 3,4-7,8 4,5-8,9 Apparent  Meta l  F a c t o r  n - 3  

n - 4  

I I I t 1 I 1 1 J 

I 9 

n - 1  1,2-3,4 2,3-4,5 3.4-5,6 4,5-6,7 5,6-7,8 6,7-8,9 

F. E. Fa E. F. L F. E. F. E. 

F. E. . F. E. F. E. F. E. 
1,2-4,5 2.3-5.6 3,4-6,7 4,5-7,8 5,6-8,9 

n - 2  

n - 3  1,2-5,6 23-6,7 3.4-7.8 43-8.9 *pporenr Percent  
F. E. F. E. F. E. Frequency E f f e c t  

1,2-6,7 2,3-7,8 3,4-8.9 
. n - 4  

F i g .  A 



PHOENIX GEOPHYSICS L I M I T E D  

REPORT O N  T H E  

I N D U C E D  POLARIZATION 

A N D  RESISTIVITY S U R V E Y  

W H I T E M A N  C R E E K  A R E A  

V E R N O N  M I N I N G  DIVISION,. B . C .  

FOR 

J . R .  W O O D C O C K  CONSULTANTS L T D .  

1 .  I N T R O D U C T I O N  

An Induced P o l a r i z a t i o n  and R e s i s t i v i t y  survey has  been c a r r i e d  out 

on t h e  Whiteman C l a i m s  f o r  J . R .  Woodcock Consul tan ts  Ltd.  The C l a i m s  are 

loca ted  about 30 km southwest  of Vernon on s h e e t  82L/4E i n  t h e  Vernon Mining 

Divis ion.  The c e n t e r  of t h e  claims i s  pos i t i oned  a t  about 50 13'  n o r t h  

l a t i t u d e  and 119'38' w e s t  longi tude .  

0 

Access t o  t h e  claims i s  by t h e  Whiteman Creek Road which l e a d s  i n  t o  

t h e  area from nea r  Okanagan Lake. 

The o b j e c t  of  t h e  survey w a s  t o  map t h e  m e t a l l i c  m ine ra l  concent ra t ion  

under the  Whiteman g r i d  and i f  p o s s i b l e  d e l i m i t  t h e  l a t e r a l  e x t e n t  of any IP 
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anomalies. 

The IP  survey  w a s  commenced i n  June,  1979. Line 24N w a s  extended 

and Line 4 N  w a s  surveyed la ter  i n  J u l y ,  1979. The survey w a s  c a r r i e d  ou t  

under t h e  supe rv i s ion  of P a r t y  Chief ,  John Marsh. 

q u a l i f i c a t i o n  i s  appended t o  t h i s  r e p o r t .  

H i s  c e r t i f i c a t e  of 

A Phoenix f requency  domain Model IPT-1, IPV-1, Induced P o l a r i z a t i o n  

system, w a s  used f o r  t h e  survey ope ra t ing  a t  0.31 and 5.0 Hz.  

2. DESCRIPTION O F  CLAIMS 

C l a i m  Data 

Assessment 

Record Number Record Date (p re  1979) 
C r e d i t s  Recorded 

Owner N a m e  

Whiteman 1 329 (5)  

Whiteman 2 339 (6) 

May 30/77 4 Kennco Explora- 

June  14/77 3 Ltd.  
t i o n s  (Canada) 

Whiteman I11 629 June 13/79 0 John R. Woodcock 

Whit 1 t o  18010 (P) t o  Nov. 5/74 5 Can.Occidenta1 
W h i t  -18 18027 (P) Petroleum Ltd. 

1 1  1 1  W h i t  19 35 (11) Nov. 3/75 5 

I t  W h i t  20, 21 176 ( l l ) ,  1 7 7  (11) Nov. 8/76 3 11  

11 I I  W h i t  2 2 ,  23 337 ( 6 ) ,  338 (6) June 10/77 3 

Lock 1 t o  4 593 (1) t o  596 (1) June 25/79 0 Cominco Ltd. 

D & C l t o 4  505 (8) t o  508 (8)  Aug. 8/78 0 Charles  B r e t t  of 
Kelowna 

The Whiteman 1 (6  u n i t s )  and Whiteman 2 (18 u n i t s )  claims w e r e  s taked 

on May 28, 1977 and June  7 ,  1977 r e s p e c t i v e l y  by Gordon Davies and Gordon Kain 

f o r  Kennco Exp lo ra t ions  (Canada) Ltd.  The two claims w e r e  grouped i n t o  t h e  

Whiteman #1 Group on May 23, 1978 and a geochemical r e p o r t  by R.L.  Stevenson 



- 3 -  

w a s  s u h i t t e d  i n  1978 f o r  assessment  work. 

An e x t r a  n i n e  u n i t s  (Whiteman 111 c l a i m )  w a s  s t aked  by Paul  Stanneck, 

agent  f o r  John R. Woodcock, w e s t  of Whiteman 2 on June 12, 1979 and recorded 

on June 13, 1979. This  claim w a s  added t o  t h e  Whiteman Group on J u l y  20, 1979. 

3. PRESENTATION OF RESULTS 

The Induced P o l a r i z a t i o n  and R e s i s t i v i t y  r e s u l t s  are shown on t h e  

fol lowing enclosed d a t a  p l o t s .  The r e s u l t s  are p l o t t e d  i n  t h e  manner descr ibed  

i n  t h e  notes  preceding t h i s  r e p o r t .  

Line 

4N 

12N 

16N 

2 ON 

24N 

2 8N 

Base Line 

E l e c t r o d e  I n t e r v a l  

300 f e e t  

300 f e e t  

300 f e e t  

300 f e e t  

300 f e e t  

300 feet 

300 feet  

Dwg. No. 

IP 5162-1 

IP 5162-2 

IP  5162-'3 

IP  5162-4 

I P  5162-5 

IP 5162-6 

IP 5162-7 

Also enclosed wi th  t h i s  r e p o r t  i s  Dwg. I .P.P.  3070 a p lan  map of t h e  

Whiteman Creek Grid a t  a scale of 1" = 400'. The d e f i n i t e ,  p robable  and 

p o s s i b l e  Induced P o l a r i z a t i o n  anomalies  are i n d i c a t e d  by b a r s ,  i n  t h e  manner 

shown on t h e  legend, on t h i s  p l a n  map as w e l l  as on t h e  d a t a  p l o t s .  These 

b a r s  represent  t h e  s u r f a c e  p r o j e c t i o n  of t h e  anomalous zones as i n t e r p r e t e d  

from t he  l o c a t i o n  of t h e  t r a n s m i t t e r  and receiver e l e c t r o d e s  when t h e  

anomalous va lues  w e r e  measured. 

Since t h e  Induced P o l a r i z a t i o n  measurement i s  e s s e n t i a l l y  an averaging  

process ,  as are a l l  p o t e n t i a l  methods, i t  i s  f r equen t ly  d i f f i c u l t  t o  e x a c t l y  
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p inpo in t  t h e  source  of a n  anomaly. 

more accuracy than  t h e  e l e c t r o d e  i n t e r v a l  l e n g t h ;  i .e. when us ing  200' 

e l e c t r o d e  i n t e r v a l s  t h e  p o s i t i o n  of a narrow su lph ide  body can only be  

determined t o  l i e  between two s t a t i o n s  200' a p a r t .  I n  o rde r  t o  d e f i n i t e l y  

l o c a t e ,  and f u l l y  e v a l u a t e ,  a narrow, sha l low source  i t  is  necessary  t o  

use  s h o r t e r  e l e c t r o d e  i n t e r v a l s .  I n  o r d e r  t o  l o c a t e  sources  a t  some depth ,  

l a r g e r  e l e c t r o d e  i n t e r v a l s  must be used,  w i t h  a corresponding i n c r e a s e  i n  

t h e  u n c e r t a i n t i e s  of l o c a t i o n . '  Therefore ,  w h i l e  t h e  c e n t r e  of t h e  i n d i c a t e d  

anomaly probably corresponds f a i r l y  w e l l  w i t h  source ,  t h e  l e n g t h  of t h e  

i n d i c a t e d  anomaly a long  t h e  l i n e  should  n o t  b e  taken t o  r ep resen t  t h e  exac t  

edges of t h e  anomalous material .  

C e r t a i n l y ,  no anomaly can be loca ted  wi th  

The topograph ica l  and g r i d  in fo rma t ion  shown on Dwg. I .P.P.  3070 has  

been taken from maps made a v a i l a b l e  by t h e  s t a f f  of J . R .  Woodcock Consul tan ts  

Ltd.  

4 .  DESCRIPTION OF G E O L O G Y  

Whiteman Creek c r o s s e s  and exposes  a c i d  i n t r u s i v e  rocks ,  as a narrow 

east-west window, w i t h i n  f l a t - l y i n g  T e r t i a r y  vo lcan ic s  of t h e  Kamloops group. 

Much of t h e  i n t r u s i v e  i s  mapped as a g r a n o d i o r i t e  of Upper Mesozoic 

age.  Local ly  i t  has  abundant p y r i t e  and i s  h ighly  s e r i c i t i z e d .  

The Whiteman Creek s t o c k  l i e s  t o  t h e  east and i s  i n t r u s i v e  i n t o  t h e  

g r a n o d i o r i t e .  The i n t r u s i v e  i s  l a r g e l y  a s y e n i t e  w i th  p o r p h y r i t i c  phases.  

Goe th i t e  l i n i n g s  i n  some vugs i n d i c a t e  t h a t  disseminated p y r i t e  a l s o  occurs  

l o c a l l y  . 
Monzoniteporphyry forms a s m a l l  p o r t i o n  of t h e  Whiteman Creek s tock .  

It resembles t h e  ma t r ix  of t h e  above-described p o r p h y r i t i c  phase of t h e  

s y e n i t e .  
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5 .  DISCUSSION OF RESULTS 

Apparent r e s i s t i v i t y  levels vary  between 50 and 200 pa /2~r  ohm feet 

under much of t h e  survey  g r i d .  Resistivities i n  t h e  700-1000 range occur 

a long  t h e  east g r i d  boundary. 

h ighe r  magnitude resist ivit ies i s  shown by a dashed l i n e  on Dwg. I.P.P. 3070. 

The i n t e r p r e t e d  c o n t a c t  between moderate and 

Higher r e s i s t i v i t y  s e c t i o n s  showing some depth  t o  t h e  source  are  

ev ident  on a l l  survey  l i n e s .  A number of t h e s e  s e c t i o n s  on success ive  l i n e s  

have been c o r r e l a t e d  as a zone from Line 12N t o  Line 28N. The a x i s  of t h i s  

zone i s  i n d i c a t e d  on Dwg. I .P.P.  3070 by a b l u e  l i n e .  

Anomalous IP e f f e c t s  w i t h  vary ing  magnitudes w e r e  recorded under t h e  

e n t i r e  Whiteman g r i d  and appear t o  extend beyond t h e  g r i d  i n  a l l  d i r e c t i o n s .  

Most IP anomalies  are  sha l low re la t ive  t o  t h e  300' e l e c t r o d e  i n t e r v a l s .  

Three rock  specimens w e r e  t e s t e d  f o r  r e s i s t i v i t y  and frequency e f f e c t  

by Phoenix Geophysics. R e s u l t s  w e r e  as fo l lows:  

R e s i s t i v i t y  Frequency 
(pa/2m ohm f t . )  E f f e c t  (%) 

Specimen #l  42 1.2 

Specimen #2 115 2 .1  

Specimen /I3 564 1.4 

Metal 
Fac tor  

28.5 

18.3 

2.5 

Specimen 81 w a s  r u s t y  and much of t h e  meta l l ic  mine ra l s  have apparent ly  

been oxid ized .  

would have had a h i g h e r  frequency e f f e c t .  

d isseminated p y r i t e  t h a t  may be concent ra ted  a long  f r a c t u r e s .  

con ta ins  only  a f e w  specimens of p y r i t e .  

It is presumed t h a t  a f r e s h  equ iva len t  of Speciment b l  

Specimen #2 con ta ins  cons iderable  

Specimenr//3 

A l i n e  by l i n e  d e s c r i p t i o n  of t h e  survey  r e s u l t s  fol lows.  
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Line 4N, Dwg. IP 5162-1 

A deep resistivity high that corresponds roughly with a weak magnetic 

high is centred at 1300W. 

Weak to moderate IP effects were recorded under the entire line. The 

strongest and best defined sections occur from 500E to llOOE and 1600W to 

2200w. 

Line 12N, Dwg. IP 5162-2 

All of the line is weakly to moderately anomalous. The strongest 

part of the IP anomaly occurs between 200E and 1100E. It appears to have 

limited depth extent where it straddles the deep resistivity zone at 800E. 

Line 16N, Dwg. 5162-3 

Weak to moderate IP effects were recorded under the entire line. ' 

Moderately strong IP effects centered at 450E and 1050E could be a two-lobed 

pattern resulting from a single source between 600E and 900E. Resurveying 

with shorter electrode intervals would investigate this possibility. 

Line ZON, Dwg. IP 5162-4 

In addition to the deep resistivity high previously discussed, deep 

zones were outlined at 350W and 1700W. 

All of the line is anomalous and strong IP effects were recorded 

west of 400E. The strong IP effects between 400E and 500W appear to have 

limited depth extent. 

Line 24N, Dwg. IP 5162-5 

Strong IP effects were outlined between 700E and 2600W with weaker 

sections centered at 2150W and 950W. Again there is limited depth extent 

where the strong response straddles a resistivity high between l O O E  and 

800W. Weaker IP effects were encountered at the west end of the line. 
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Line 28N, Dwg. IP 5162-6 

Line 28N was relatively short and all the line is anomalous. The 

IP anomaly has limited depth extent over the deep resistivity high east of 

700E. 

Base Line, Dwg. IP 516207 

The Base Line which intersects all the above survey lines shows good 

general agreement with the geophysical results on the respective cross lines. 

Weak to moderate magnitude IP effects were recorded under the entire 

base line and the IP anomalies apparently extend both north and south of the 

present survey grid. The strongest IP effects occur between 1400N and 2900N. 

6. SUMMARY A N D  CONCLUSIONS 

An Induced Polarization and Resistivity survey has been completed 

over part of the Whiteman Property. Varying magnitude IP anomalies occur 

under the entire survey grid. 

A magnetometer survey demonstrates that the stronger IP effects occur 

in all magnetic environments. The maximum local magnetic relief is about 

2000 *gammasc The magnetite content of such an anomaly is not likely to be 

sufficient to cause the stronger IP effects unless it were unusually fine- 

grained. 

would contribute to the recorded IP effect but other metallic mineralization 

would probably be necessary to explain the stronger anomalies. 

The magnetic anomaly near the west end of Line 20N and Line 24N 

The relatively sharp resistivity change near the east grid boundary 

indicates a less porous rock formation to the east. This may reflect the 

intrusive window. A number of deep resistivity highs, including the north 

trending zone, may reflect basement rocks beneath the volcanics. They are 
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generally associated with weaker IP response. 

contributes little to the recorded IP effects, weak anomalies can be 

important when molybdenite mineralization is suspected. 

Since the mineral molybdenite 

At least some of the stronger IP anomalies are believed to reflect 

altered pyritic volcanics. 

moderate response from Specimen #1 and weak response from Specimen #2. 

Laboratory tests of three rock specimens showed 

It is recommended that all known geological, geochemical and 

geophysical conditions be correlated. Further investigation will depend 

largely on how these conditions fit this particular exploration model. 

PHOENIX GEOPHYSICS LIMIT 

Ashton W. Mullan, B.Sc. P. 

Philip G. Hallof, Ph.D. 

Expiry Date: February 25, 1980 
Dated: September 4 ,  1979 

7 
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ASSESSMENT D E T A I L S  

PROPERTY: W h i t e m a n  C r e e k  MINING D I V I S I O N :  V e r n o n  

SPONSOR: J . R .  Woodcock C o n s u l t a n t s  PROVINCE: B r i t i s h  C o l u m b i a  
L t d .  

LOCATION: V e r n o n  A r e a  

T Y P E  OF SURVEY: Induced P b l a r i z a t i o n  
and R e s i s t i v i t y  

OPERATING MAN DAYS: 7.5 DATE STARTED: June 2 ,  1979 

EQUIVALENT 8 HR. MAN DAYS: 11.25 DATE F I N I S H E D :  J u l y  29,  1979 

CONSULTING MAN DAYS: 4.0 NUMBER OF STATIONS: 114 

DRAFTING MAN DAYS: 6.0 NUMBER O F  READINGS: 948 , 

TOTAL MAN DAYS: 21.25 M I L E S  OF L I N E  SURVEYED: 6.08 

CONSULTANTS: 

A.W. M u l l a n ,  310 - 885 D u n s m u i r  S t reet ,  V a n c o u v e r ,  B.C. 
P .G .  H a l l o f ,  15 B a r n w o o d  C o u r t ,  D o n  M i l l s ,  O n t a r i o .  

F I E L D  TECHNICIANS:  

J. Marsh, 310 - 885 D u n s m u i r  S t ree t ,  V a n c o u v e r ,  B.C. 
G. R i c h a r d s o n ,  4161 C r o w n  C r e s c e n t ,  V a n c o u v e r ,  B.C.  
E x t r a  Labourer:  
P. Mullan, 1440 Sandhurst  Place, West V a n c o u v e r ,  B.C. 

DRAUGHTSMEN: 

R.C. N o r r i s ,  3000 - 106 V i c t o r i a  Park A v e .  W i l l o w d a l e ,  O n t a r i o .  
R . J .  P ryde ,  R.R.#1 ,  Sharon, O n t a r i o .  
P . J .  A n d e r s o n ,  40 Landfa i r  C r e s .  Scarborough, O n t a r i o .  
B. B o d e n ,  R . R . # l ,  O m e m e e ,  O n t a r i o .  

G e o l o g i s t  

Expiry Date: February 25, 1980 
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STATEMENT OF COST 

J.R. Woodcock Consultants Ltd. - IP Survey 
Vernon-Mining Division, B. C. 

CREW: J. Marsh - G. Richardson 

EXTRA LABOURER: P. Mullan 

PERIODS : June 2 - 8 - July 26 - 29, 1979 

7% Operating days @ $540.00/day 

Mobilization 

EXPENSES : 

Vehicle $306.70 
Meals & Accommodation 335.34 
Telephone 25.00 
Supplies 18.18 

$4,050.00 

1,100.00 

685.22 
+ 10% 68.52 

753.74  

EXTRA LABOUR: 220.00 
+ 20% 44.00 

264.00 

Dated: September 4 ,  1979 

$6,167.74 

Ashton W. Mullan, r(.ScP.G.EMALLOF I 
Geologist 

wiry Date: February 25, 1980 
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CERTIFICATE 

I ,  Pshton W. Mullan,  o f  t h e  C i t y  of Vancouver, i n  t h e  Province  

o f  B r i t i s h  Columbia, hereby  c e r t i f y :  

1. That I a m  a g e o l o g i s t / g e o p h y s i c i s t  and a f e l low of t h e  Geologica l  

Assoc ia t ion  of Canada, Geophysics D i v i s i o n ,  w i t h  a bus iness  a d d r e s s  a t  

310 - 885 Dunsmuir S t r e e t ,  Vancouver, B.C.  

2. That I a m  r e g i s t e r e d  as a member of t h e  Associat<on of P r o f e s s i o n a l  

Engineers of t h e  P rov inces  of O n t a r i o  and B r i t i s h  Columbia. 

3. That I ho ld  a B.Sc. deg ree  from McGill Un ive r s i ty .  

4 .  . That I have been p r a c t i s i n g  my p r o f e s s i o n  as a g e o l o g i s t / g e o p h y s i c i s t  

f o r  over twenty-f ive y e a r s .  

5. I have no d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  no r  do I expect  t o  r e c e i v e  

any i n t e r e s t  d i r e c t l y  o r  i n d i r e c t l y ,  i n  t h e  p rope r ty  o r  s e c u r i t i e s  of 

J . R .  Woodcock Consul tan ts  L td . ,  o r  any a f f i l i a t e .  

6. The s t a t e m e n t s  made i n  t h i s  r e p o r t  are  based on a s tudy  of publ ished 

geo log ica l  l i t e r a t u r e  and unpubl ished p r i v a t e  r e p o r t s .  

7. Permission i s  g ran ted  t o  u s e  i n  whole o r  i n  p a r t  f o r  assessment and 

q u a l i f i c a t i o n  r equ i r emen t s  b u t  n o t  f o r  a d v e r t i s i n g  purposes.  

Dated a t  Vancouver 

This  4 t h  day of September, 1979 - 

A.W. 

Expiry Date: February 25, 1980 
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CERTIFICATE 

I, P h i l i p  George H a l l o f ,  of t h e  C i t y  of Toronto,  Province  of 

Ontar io ,  do hereby  c e r t i f y  t h a t :  

1. I a m  a g e o p h y s i c i s t  r e s i d i n g  a t  15 Barnwood Court ,  Don M i l l s ,  

Ontar io  . 

' 2 .  I a m  a g r a d u a t e  of t h e  Massachuse t t s  I n s t i t u t e  of Technology 

w i t h  a B.Sc. Degree (1952) i n  Geology and Geophysics,  and a Ph.D. 

Degree (1957) i n  Geophysics.  

3 .  I a m  a member of t h e  S o c i e t y  of Exp lo ra t ion  Geophys ic i s t s  and 

t h e  European A s s o c i a t i o n  of t h e  Exp lo ra t ion  Geophys ic i s t s .  

4 .  I a m  a P r o f e s s i o n a l  Geophys ic i s t ,  r e g i s t e r e d  i n  t h e  Province 

of On ta r io ,  t h e  P rov ince  of B r i t i s h  Columbia and t h e  S t a t e  of Arizona. 

5 .  I have  no d i r e c t  o r  i n d i r e c t  i n t e r e s t ,  no r  do I expect  t o  r e c e i v e  

any i n t e r e s t  d i r e c t l y  o r  i n d i r e c t l y ,  i n  t h e  p r o p e r t y  o r  s e c u r i t i e s  of 

J.R. Woodcock Consul tan ts  Ltd. ,  o r  any a f f i l i a t e .  

6. The s t a t e m e n t s  m a d e  i n  t h i s  r e p o r t  a r e  based on a s tudy  of 

publ i shed  g e o l o g i c a l  l i t e r a t u r e  and unpubl ished p r i v a t e  r e p o r t s .  

7. Pe rmis s ion  i s  g ran ted  t o  u s e  i n  whole o r  i n  p a r t  f o r  assessment 

and q u a l i f i c a t i o n  r equ i r emen t s  b u t  n o t  f o r  a d v e r t i s i n g  purposes .  

Dated at Toronto  

This  4 t h  day of September, 1979 

Expiry Date: February 25, 1980 
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CERTIFICATE 

I, JOHN MARSH, of the M u n i c i p a l i t y  of 
North  Y o r k ,  On ta r io ,  DO HEREBY CERTIFY THAT: 

1. I am a geophysical  c r e w  l e a d e r  r e s i d i n g  a t  
200 Yorkland Blvd.,  Willowdale, Ontar io .  

2 .  I a m  a graduate  of t h e  C i t y  of Norwich 
Techn ica l  Co l l ege ,  U.K., o r d i n a r y  N a t i o n a l  C e r t i f i c a t e  

( E l e c t r i c a l  Engineering) 

3 .  I worked w i t h  McPhar Geophysics Company f r o m  
1968 t o  1 9 7 5  as a geophysical  c r e w  l e a d e r .  

4 .  I a m  p r e s e n t l y  employed as  a geophys ica l  
c r e w  l e a d e r  by Phoenix Geophysics Ltd. o f  
-1424 - 355 Burrard  S t r e e t ,  Vancouver, B.C. 

Dated a t  Vancouver, B.C. 

T h i s  29 th  Day of July, 1 9 7 7  

\I 

John Marsh 



RECEIVED * - *  

PHOENIX Geophysics Limited - _  - - ~ L ~ - ~ ~ / L * : ,  - - -  * 
u 

200 YORKLAND BLVD , WILLOWDALE. ONTARIO, CANADA M2J 1R5 TELEPHONE (416) 493-6350 
Cable Address. PHEXCO TORONTO 

I N V O I C E  

Augus t  2, 1979 
INVOICE NO. 1493 

J.R. Woodcock Consultants Ltd.  
721 - 602 W .  Hastings S t r ee t ,  
Vancouver, B.C. 
V6B 1H4 

Attention: Mr. J.R. Woodcock 

REFERENCE: Contract Number PV 1037 - IP Survey 
Vernon M i n i n g  Division, B.C. 

CREW: J .  Marsh - G. Richardson 

PERIOD : June 2 - 8, 1979 
5% Operating 8 $54O.OO/day 

Mobi 1 i za t i  on 

EXPENSES : 
Vehicle $237.70 
Meal s 69.05 
Suppl i es 18.18 

324.93 
+ 10% 32.49 

$2,970.00 

1,100.00 

357.42 

$4,427.42 
1,000.00 Less deposit received on s i g n i n g  o f  contract 

$3,427.42 

PHOENIX GEOPHYSICS LIMITED 

Vancouver Office: 310-885 Dunsmuir Street, British Columbia V6C 1N5 
Denver Office: 4690 lronton Street, Colorado, 80239, U.S.A. 

Telephone (604) 684-2285 
Telephone (303) 373-0332 



PHOENIX Geophysics Limited 

200 YORKLAND BLVD,  WILLOWDALE, ONTARIO, CANADA M2J 1R5 TELEPHONE (416) 493-6350 
Cable Address PHEXCO TORONTO 

I N V O I C E  

Augus t  14, 1979 
Invoice No. 1507 

J .R.  Woodcock Consultants Ltd. 
721 - 602 W .  Hastings Street, 
Vancouver, B.C. 
V6B 1H4 

Attention: Mr. J.R. Woodcock 

REFERENCE:  Contract Number PV 1037 - IP Survey 
Vernon M i n i n g  Division, B . C .  

CREW: J .  Marsh - G .  Richardson 

PERIOD: Ju ly  26 - 29, 1979 

2 Operating days @ $540.00/day $1 ,'080.00 

EXPENSES: 

Tel ep hone 25.00 
360.29 

+ 10% 36.03 
396.32 

EXTRA LABOUR: 220 .oo 
+ 20% 44 .OO 

PHOENIX GEOPHYSICS LIMITED 

i 

264.00 

$1,740.32 

Vancouver Office: 310-885 Dunsmuir Street, British Columbia V6C 1 N5 
Denver Office: 4690 lronton Street, Colorado, 80239, U.S.A. 

Telephone (604) 684-2285 
Telephone (303) 373-0332 




















