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PHOENIX GEOPHYSICS LIMITED 

NOTES O N  THE T H E O R Y ,  METHOD OF FIELD OPERATION, 

AND PRESENTATION OF DATA 

FOR T H E  I N D U C E D  POLARIZATION METHOD 

Induced P o l a r i z a t i o n  as a geophys ica l  measurement refers 

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 meta l l ic  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.  

Th i s  e lectro-chemical  phenomenon occur s  wherever 

e lec t r ica l  c u r r e n t  i s  passed through an  area which c o n t a i n s  metal l ic  

mine ra l s  such as base  metal  su lph ides .  Normally, when cu r ren t  i s  

passed through t h e  ground, as i n  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 re sen t  i n  t h e  water conten t  of t h e  

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

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

The group of  mine ra l s  commonly desc r ibed  as "metallic", 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 waters. 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  those  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  rock t o  e l e c t r o n i c  i n  t h e  metal l ic  minera ls  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 ene rg ie s  necessary  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  metal l ic  s u r f a c e ,  

i nc reases  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  allowed 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  meta l l ic  i n t e r f a c e  t h e  

r e s i s t a n c e  t o  c u r r e n t  f low i n c r e a s e s .  Eventua l ly ,  t h e r e  is  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 through t h e  m e t a l l i c  p a r t i c l e .  Th i s  

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. 
i 

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  

flow i s  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 .  Th i s  

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

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

From a n  a l t e r n a t e  viewpoint i t  can be  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  reversed  r epea ted ly  

be fo re  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  system 

as a whole w i l l  change as t h e  frequency of t h e  swi tch ing  is changed. 

This  i s  a consequence o f  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 m e t a 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  

cu r ren t  has  been pass ing  through it i n  one d i r e c t i o n .  



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  o r  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 .  

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  of t h e  rock  mass i t  i s  found t h a t  t h e  m e t a l  f a c t o r  va lues  o r  

M.F. are t h e  most u s e f u l  va lues  i n  de te rmining  t h e  amount of 

p o l a r i z a t i o n  p resen t  i n  t h e  rock  m a s s .  The MF v a l u e s  are obta ined  by 

normalizing t h e  F.E. va lues  f o r  va ry ing  resist ivit ies.  

However, s i n c e  

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 metall ic 

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 ve ry  

low concen t r a t ion .  The lower l i m i t  of volume p e r  cent  su lph ide  

necessary  t o  produce a r ecogn izab le  I P  anomaly w i l l  vary  wi th  t h e  

geometry and geologic  environment of t h e  source ,  and t h e  method of 

execut 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 has  been d e t e c t e d  by t h e  I P  method under 

proper  geo log ica l  cond i t ions .  

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

sea rch  f o r  disseminated metal l ic  s u l p h i d e s  of less than  20% by volume. 

However, it has  a l s o  been used s u c c e s s f u l l y  i n  t h e  sea rch  €or  massive 

su lph ides  i n  s i t u a t i o n s  where, due t o  sou rce  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 b e  s u c c e s s f u l l y  

app l i ed .  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 Dl 
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anomalies which are suspec ted  of be ing  due t o  t h e s e  causes .  

I n  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 no t  

d i f f e r e n t i a t e  between t h e  economically important  metal l ic  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 ,  molybdenite,  ga lena ,  etc.,  and t h e  

o the r  metal l ic  mine ra 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  of a l l  e l e c t r o n i c  conduct ing mine ra l s  i n  t h e  rock  mass. 

Other e l e c t r o n i c  conduct ing materials which can  produce a n  IP  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 .  

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

made i n  a way t h a t  a l lows  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  b e  sepa ra t ed  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 .  Curren t  i s  app l i ed  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  a n  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 along a surveyed l i n e ,  w i th  

a cons t an t  d i s t a n c e  (5) 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 lec t rodes .  I n  most surveys ,  s e v e r a l  traverses are made w i t h  v a r i o u s  

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

( d e t a i l e d  o r  reconnaissance)  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  



measured f o r  each set of e l e c t r o d e  p o s i t i o n s  are 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 t h e  c e n t e r  p o i n t  of  t h e  c u r r e n t  

e l e c t r o d e s  and t h e  o t h e r  from t h e  c e n t e r  p o i n t  of 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  m e t a l  f a c t o r  va lues .  

f a c t o r  v a l u e s ,  are p l o t t e d  t h e  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 iven  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 e c t r o d e s .  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  i s  determined by t h e  

d i s t a n c e  (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  top  of t h e  d a t a  

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

The 

The s e p a r a t i o n  between sende 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 determines the dep th  t o  which t h e  ground is being 

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

are no t  s e c t i o n  maps of t h e  e lectr ical  p r o p e r t i e s  of t h e  ground under 

t h e  survey  l i n e .  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 given survey 

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

r e s u l t s ,  model s tudy  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  are measured i s  

imp0 rt an t i n  t h e  i n t  e r p r  e t a t i q n  . 
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  s a m e  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 of  p o t e n t i a l  readings  has  been made. 
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One of t h e  advantages  of t h e  induced p o l a r i z a t i o n  method is  t h a t  t h e  

same equipment can b e  used f o r  bo th  d e t a i l e d  and reconnaissance  surveys  

merely by changing t h e  d i s t a n c e  (X) over  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 ) .  In each case ,  t h e  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  v a l u e s  of (n) t o  b e  used is  l a r g e l y  determined by t h e  expected 

s i z e  of  t h e  mine ra l  d e p o s i t  be ing  sought ,  t h e  s i z e  of t h e  expected anomaly 

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

The diagram i n  F igure  A demonstrates  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 .  Each v a l u e  of  t h e  apparent  r e s i s t i v i t y ,  apparent  

m e t a l  f a c t o r ,  and apparent  p e r  cent  frequency 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  seen  t h a t  t h e  va lues  measured f o r  t h e  l a r g e r  va lues  

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  is  g r e a t e r  than  f o r  t h e  smaller 

va lues  of (n) ;  i .e .  t h e  dep th  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)obtained a t  two o p e r a t i n g  

f r equenc ie s .  

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

where t h e  c u r r e n t  is  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 v o l t a g e  is  t h e  product  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  spu r ious  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 ende r  i t  imposs ib le  t o  o b t a i n  a reading .  The symbol "N" on t h e  

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  i s  t o o  noisy  t o  record a reading.  

I f  a reading  can b e  ob ta ined ,  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 ead ing  i s  b racke ted  i n  t h e  d a t a  p l o t  ( >. 
I n  c e r t a i n  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.  This  may b e  due t o  t h e  geologic  environment o r  

spu r ious  e lec t r ica 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  

i n d i c a t e d  f o r  t h e  corresponding v a l u e  of Apparent Metal Fac tor .  I n  

contour ing  nega t ive  v a l u e s  t h e  contour  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  ope ra to r  

d i d  not  a t tempt  t o  record  a r ead ing  a l though  normal survey procedures  

would suggest  t h a t  one w a s  requi red .  Th 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 easons .  Any symbol o t h e r  than  those  

d iscussed  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 .  

PHOENIX GEOPHYSICS LIMITED. 



M E T H O D  U S E D  I N  PLOTTING DIPOLE- OlPOLE 

INDUCED 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  

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

~ ~ a f i o n s  on l ine x = E fec t rode spread leng th  
n = E lec t rode separa t ion  

1 1 

I 
1 

9 

P P P P P P 
n - l  1,2-3,4 2,3-4.5 3,4-5,6 4,5-6,7 5,6-7,8 6,7-8,9 

P P P P P 
n - 2  I , z -~ ,s  ~ ~ 3 - 5 . 6  3,4-6,7 4.5-7,e 5,6-8,9 Apporent Resisf ivi ty 

P P P P 

P P P 
n - 3  1,2-5,6 2,3-6,7 3.4-7.8 4>-8,9 

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

I I 

9 ! 

1,2-3,4 2 3 - 4 3  3,4-5,6 4,5-6,7 5,6-7,8 6,7-8,9 n - l  
M.F.- M.F.' - M.E ' M . E  

n - 2  1,2-4,5 22-5,6 3,4-6,7 4,5-7,8 5,6-8,9 
M.F. M.E M. E M. F 

n - 3  1,2-5,6 23-6.7 3,4-7,8 4,5-8,9 Apporent Metal Factor  
M.F. M . F. M. E 

n - 4  1.2-6.7 2,3-7,8 3,4-8,9 

1 I I 1 I J 

I 9 

n - l  l,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  1.2-4.5 2.3-5.6 3,4-6,7 4,5-7,8 516-889 
F. E. Fa E. F. L F. E. F. E. 
. .  

F. E. -F.E. F.E. F. E. 
n - 3  1,2-5,6 23-6.7 3,4-7,8 43-8,s Apparent Percent 

f. E. F. E. F. E. Frequency Effect 
1,2-6,7 2.3-7.8 3,4-8,9 n - 4  

F i g .  A 



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

PHOENIX GEOPHYSICS L I M I T E D  

REPORT O N  T H E  

I N D U C E D  POLAR1 Z A T  I O N  

A N D  R E S I S T I V I T Y  SURVEY 

QUEEN CLAIMS 

G R E E N W O O D  M I N I N G  D I V I S I O N ,  B . C .  

FOR 

R I O  T I N T 0  C A N A D I A N  EXPLORATION L I M I T E D  

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  h a s  been  completed 

on t h e  Queen C l a i m s  P r o p e r t y  f o r  Rio T i n t o  Canadian E x p l o r a t i o n  L i m i t e d .  

p r o p e r t y  i s  l o c a t e d  a p p r o x i m a t e l y  8Km n o r t h w e s t  of  Greenwood, i n  t h e  Greenwood 

Mining D i v i s i o n ,  S o u t h e r n  B.C.  

about  49'7.5' n o r t h  l a t i t u d e  and 118'46.5' w e s t  l o n g i t u d e .  

The 

The c e n t r e  of  t h e  p r o p e r t y  i s  p o s i t i o n e d  a t  

Access t o  t h e  c l a i m s . i s  by unpaved road  from Greenwood. The o b j e c t  

of t h e  survey  w a s  t o  c o n f i r m  and p r e c i s e l y  l o c a t e  t h e  I P  anomaly o r i g i n a l l y  

i d e n t i f i e d  f o r  McIntyre  Mines i n  1967 on L i n e  18, L i n e  19 and L i n e  20, and 

t o  de te rmine  i f  t h e r e  i s  a d e t e c t a b l e  I P  anomaly o v e r  t h e  Pasco showing. 
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T h i s  showing l i e s  on L i n e  9, 900M s o u t h e a s t  o f  t h e  b a s e  l i n e .  

F i e l d  work w a s  c a r r i e d  o u t  i n  J u n e ,  1977 under  t h e  s u p e r v i s i o n  

of C r e w  L e a d e r ,  John  Marsh ( h i s  c e r t i f i c a t e  i s  appended t o  t h i s  r e p o r t ) .  

A McPhar P660 Frequency Domain I P  System w a s  used f o r  t h e  survey  

o p e r a t i n g  a t  0.3 and 5.0 Hz. 

2. DESCRIPTION OF T H E  PROPERTY 

The Queen C l a i m s  P r o p e r t y  o f  Rio T i n t o  Canadian E x p l o r a t i o n  

L i m i t e d ,  c o n s i s t s  of t h e  f o l l o w i n g  l o c a t e d  c l a i m s ,  and Crown Grants :  

DATE RECORDED DUE-DATE NAME UNITS RECORD NO. 

COP 12 481 S e p t .  3, 1976 S e p t .  3, 1977 

W I N  8 482 S e p t .  3, 1976 S e p t .  3, 1977 

NOVA 6 581 Nov. 26, 1976 Nov. 19, 1977 

COPPER M I N E  20 Acres 577 Nov. 19, 1976 Nov. 19, 1977 
CROWN GRANT 

JUMBO 39.3 Acres 576 Nov. 19, 1976 Nov. 19, 1977 
& *  u3’6 

cRoY- EYT 
COMMANDER 6.38 Acres 575 Nov. 19, 1976 Nov. 19, 1977 
CROWN GRANT 

L-1703 
The f o l l o w i n g  Crown G r a n t s  are h e l d  under  o p t i o n  agreement d a t e d  

May, 1977: L387; L388; L617; L650; L1572; L1713; L1851; L2311; L2611. 

The f o l l o w i n g  two l o c a t e d  c la ims owned by M r .  D.F. Pasco  of 

Greenwood are i n c l u d e d  w i t h i n  t h e  area of t h e  Queen claims p r o p e r t y :  

J R # 1 ,  Record /I35660 and JR#2, Record #35661. 

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  



- 3 -  

fol lowing d a t a  p l o t s  i n  t h e  manner descr ibed  in t h e  no te s  preceding t h i s  

r e p o r t .  

Line No. 

9A 

18 

19 

E lec t rode  I n t e r v a l  

100 Metres 

30 Metres 

30 Metres 

Dwg. No. 

IP 5073-1 

I P  5073-2 

I P  5073-3 

A l s o  enclosed wi th  t h i s  r e p o r t  i s  Dwg.1.P.P. 3032, a p l an  map 

of t h e  Queen C l a i m s  Grid a t  a s c a l e  of 1:5000. 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 ind ica t ed  by b a r s ,  i n  t h e  manner 

shown on t h e  legend,  i n  t h i s  p l an  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  r ep resen t  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 h e  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 p rocess ,  as are a l l  p o t e n t i a l  methods, i t  i s  f r e q u e n t l y  d i f f i c u l t  

t o  exac t ly  p inpo in t  t h e  source  of an anomaly. C e r t a i n l y ,  no anomaly can 

be loca ted  wi th  more accuracy than  t h e  e l e c t r o d e  i n t e r v a l  l eng th ;  i. e. when 

us ing  l O O M  e l e c t r o d e  i n t e r v a l s  t h e  posi t . ion 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  l O O M  apa r t .  I n  o r d e 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  i s  necessary  t o  u s e  

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 ,  wh 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 th  a source ,  t h e  l e n g t h  of  t h e  

ind ica t ed  anomaly a long  t h e  l i n e  should n o t  be taken t o  r ep resen t  t h e  exac t  
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edges of the anomalous material. 

The Claims, Grid and Geological information shown on Dwg. 

has been taken from maps made available by the staff of Rio Tinto Canadian 

Exploration Ltd. 

4 .  DESCRIPTION OF GEOLOGY 

The following Discussion of Geology is taken directly from a 

report by Mr. R.V. Longe of Rio Tinto Canadian Exploration Ltd. 

Regional : 

"Much of the country between Grand Forks and Rock Creek is 

underlain by a sequence of volcanic and sedimentary rocks of Permian and 

Triassic age known as the Knob Hill and Anarchist Groups respectively. 

These are cut by Cretaceous granitic batholiths. Tertiary flows and 

pyroclastics laid down on a subdued version of the present land surface 

cover much of the area. Associated Tertiary dykes and sills are numerous". 

Detailed: 

"The claim block is underlain by sharpstones and limestones 

of the Anarchist group, much of which is unconformably overlain by Tertiary 

flows and pyroclastic rocks. The old Copper Queen mining camp, which lies 

in the centre of the claim block, consists of occurrences of copper sulphides, 

iron sulphides and skarn minerals within the Brooklyn Limestone". 

5. HISTORY AND PREVIOUS WORK 

The earliest record of activity in the Copper Queen camp is I 1  

found in the 1894 edition of the B.C. Dept. of Mines in which an 18 foot 

shaft and a 40 foot tunnel are reported on the Copper Mine. No information 
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ex is t s  on tonnage mined p r i o r  t o  1902 b u t  because  no r a i l r o a d  was p u t  i n t o  

t h e  Copper Queen camp tonnage  can b e  assumed t o  have been s m a l l .  The 1902 

and 1903 e d i t i o n s  of  t h e  Annual Repor t  o f  t h e  B.C.  Dept.  o f  Mines r e p o r t  850 

t o n s  s h i p p e d  i n  1901 and "about  1,000 t o n s "  i n  1902. I n  1917 t h e  King 

Solomon and the Big  Copper between them s h i p p e d  950 t o n s .  A f t e r  1918 t h e  

p r o p e r t y  l a y  dormant u n t i l  1950 when t h e  l a t e  W.E. McArthur c a r r i e d  o u t  a programme 

o f  d r i l l i n g  and s t r i p p i n g  which l e d  t o  f u r t h e r  e x p l o r a t i o n .  

P r i o r  t o  t h e  end of  t h e  f i r s t  wor ld  w a r  t h e r e  had been t u n n e l l i n g  

( p r o b a b l y  amounting t o  t h r e e  o r  f o u r  hundred f e e t ) ,  s h a f t  s i n k i n g  ( t e n s  of  

f e e t ) ,  and mining  o f  a few thousand t o n s  o f  o x i d i z e d  copper  o r e  from t h e  

Upper Brooklyn Limestone.  

I n  1953 and 1954 t h e  l a t e  W.E. McArthur of Greenwood c a r r i e d  

o u t  a programme of  diamond d r i l l i n g  and s t r i p p i n g  of t h e  King Solomon and 

Copper Mine claims. T h i s  work l e d  t o  t h e  d i s c o v e r y  of a body of s u l p h i d e s  from 

which two c a r l o a d s  o f  o r e  w a s  s h i p p e d  t o  t h e  Tacoma S h e l t e r .  

I n  1954 Noranda Mines L t d . ,  d r i l l e d  f o r  e x t e n s i o n s  of  t h e  roughly-  

conformable body p a s s i n g  through t h e  Copper Queen and King Solomon claims. 

It i s  b e l i e v e d ,  t h a t  f o u r  h o l e s  w e r e  d r i l l e d  by Noranda. I n  1955 t h e  

C o n s o l i d a t e d  Mining & S m e l t i n g  Company d r i l l e d  a f u r t h e r  f o u r  h o l e s ,  a g a i n  

i n  s e a r c h  o f  t h e  conformable body p a s s i n g  through t h e  Copper Queen claim. 

T h i s  d r i l l i n g  i n t e r s e c t e d  m i n e r a l i z e d  l i m e s t o n e  b u t  of  t o o  low a grade.  

I n  1967 McIntyre  P o r c u p i n e  Mines h e l d  o p t i o n s  on several of t h e  

crown g r a n t s  i n  t h e  v i c i n i t y  and c a r r i e d  o u t  g e o l o g i c a l  mapping, s o i l  sampling,  

induced p o l a r i z a t i o n  s u r v e y s ,  b u l l d o z e r  s t r i p p i n g  and diamond d r i l l i n g .  

McIntyre  d r i l l e d  f o u r  h o l e s .  



- 6 -  

In 1970 Pechiney Development staked a block of eleven claims 

to the east of the Copper Queen camp. Work included geological mapping, 

magnetometry and geochemical soil sampling (B.C. Dept. of Mines Assessment 

Report 2453). No sub-surface testing was undertaken". 

6. DISCUSSION OF RESULTS 

The skam-zone type of mineralization that is the target of the IP 

test survey completed on the Queen Claims Property is difficult to locate with 

geophysical techniques. The high-grade copper mineralization is quite 

massive and would be expected to be an excellent conductor. However, the 

tonnages are quite low and the sources are small. These zones, particularly 

if they are at some depth, make difficult targets. 

However, the dips of the limestones in the area have now been 

ascertained to be to the southeast. Therefore DDH-M1 and DDH-M2, previously 

drilled on Line 18 and Line 19 were not properly placed to intersect 

mineralization within the dipping sediments. Therefore, the IP anomalies 

located in this area by the previous survey, could be of considerable 

importance. 

intersected low-grade mineralization in the limestones; therefore, there 

The previous drilling by Noranda and CM & S apparently 

may be other types of mineralization present in the sub-surface. 

In 1967, the IP measurements were made with a X = 200 feet 

electrode interval. The anomalous patterns were somewhat complex, 

suggesting that the source of the measured anomaly was not a single, simple 

source. The present test survey on Line 18 and Line 19 was made using 

X = 30 meter (100') electrode intervals. 

Anomalous effects were measured on both lines, but the most 

definite, localized anomaly is centered at 450E to 480E on Line 18s. The 



reg ion  from 420E t o  540E on Line 18s and from 420E t o  480E on Line 19S, 

appears  t o  be  unde r l a in  by a rock type  t h a t  has  s l i g h t l y  h ighe r  IP e f f e c t s  

than  t h e  rocks  t o  e i t h e r  s i d e .  However, on Line  18s t h e r e  i s  a more 

d e f i n i t e ,  narrow source  i n d i c a t e d  w i t h i n  t h e  broad anomaly. 

The narrow anomaly centered  a t  depth ,  a t  about 4653, Line  18s 

i s  e x a c t l y  s i m i l a r  t o  what one would expect  from a s m a l l  volume of 

concent ra ted  m e t a l l i c  m i n e r a l i z a t i o n  w i t h i n  a broader  zone of much weaker 

mine ra l i za t ion .  

The measurements made on Line  9A were made us ing  X = 100 metres. 

There i s  a mine ra l i zed  showing (The Pasco Showing) about f i f t y  m e t r e s  

sou th  of S t a t i o n  O+OO on Line  9A. The r e s i s t i v i t y  measurements show 

c l e a r l y  t h e  e f f e c t  of overburden i n  t h e  v a l l e y  t o  t h e  east of about 150E. 

There i s  no I P  anomaly, bu t  i f  t h e  m i n e r a l i z a t i o n  i n  t h e  showing i s  q u i t e  

narrow, no anomalous e f f e c t s  could b e  expected us ing  X = 100 metres. 

There i s  a f a i r l y  d e f i n i t e ,  low magnitude IP  anomaly cent red  a t  

5W t o  4W on Line  9A.  This  would b e  about  500 metres t o  t h e  n o r t h e a s t  of 

t h e  showing. The previous  survey  on Line  11 showed s imi la r  IP  e f f e c t s  

about 1000 t o  1100 metres sou theas t  of t h e  base  l i n e .  The Pasco Showing 

l i e s  approximately between t h e s e  two anomalies.  Fu r the r  work would s e e m  

t o  b e  warranted i n  t h i s  area, wi th  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 .  

7. CONCLUSIONS A S D  RECOMMENDATIONS 

The I P  r e s u l t s  on t h e  t h r e e  l i n e s  surveyed on t h e  Queen C l a i m s  

Proper ty  seem to confirm t h e  prev ious  IP  work. On Line  18s and Line 19s 

t h e  measurements w i th  X = 30 m e t r e s  show c o r r e l a t i n g  IP  e f f e c t s .  On Line 18S, 

t h e  anomalous p a t t e r n  sugges t s  a narrow, m o r e d e f i n i t e s o u r c e ,  a t  depth,  

w i t h i n  t h e  broad,  weaker anomaly. S ince  t h e  zonesoof high-grade copper 
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mine ra l i za t ion  i n  t h e  ska rn  $ones are expected t o  be s m a l l ,  t h i s  type  

of anomaly could be  of s i g n i f i c a n c e .  

From a geophys ica l  p o i n t  of view, i t  would be  worthwhile t o  

confirm t h e  anomaly cen t r ed  a t  approximately Line 18S, 465E. Th i s  could 

be done by surveying  closely-spaced p a r a l l e l  l i n e s  a t  30 metre i n t e r v a l s ,  

and by r e p e a t i n g  t h e  X = 30 m e t r e  measurements w i th  t h e  e l e c t r o d e  p o s i t i o n s  

moved 15 metres. 

However, t h e  known d i p  and outcrop p o s i t i o n  of t h e  favourable  

l imestone sediments  l i m i t s , t o  a c e r t a i n  e x t e n t ,  t h e  p o s s i b l e  p o s i t i o n  

f o r  a su lph ide  zone of i n t e r e s t .  Therefore  an angle  d r i l l  h o l e  could b e  

considered t o  pas s  benea th  Line  18S, 450E t o  980E a t  a depth of  30 t o  6 0  

metres. The h o l e  should be  d r i l l e d  from sou theas t  t o  nor thwes t  t o  be  

a t  approximately r i g h t  ang le s  t o  t h e  d ip&.  Carefu l  a t t e n t i o n  should 

be pa id  t o  t h e  topography i n  t h e  area, i n  t h e  s p o t t i n g  of t h e  d r i l l - h o l e ,  

t o  make c e r t a i n  t h a t  t h e  d e s i r e d  volume of rock i s  t e s t e d .  

I f  t h e  d r i l l  h o l e  i s  d r i l l e d  on Line  18S,  and su lph ide  mine ra l i -  

za t ion  of economic i n t e r e s t  i s  i n t e r s e c t e d ,  f u r t h e r  work would be  warranted 

i n  t h i s  area, and a l s o  i n  t h e  area from Line 9A t o  Line 11, surrounding 

t h e  Pasco showing. 

PHOEXLL GEO 

Geophysicis t  iI . J .  cj. ?- 

Dated: August 4 ,  1977 
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A S S E S S M E N T  D E T A I L S  

PROPERTY: Q u e e n  C l a i m s  

SPONSOR: R i o  T i n t o  C a n a d i a n  
E x p l o r a t i o n  L t d .  

MINING D I V I S I O N :  G r e e n w o o d  

PROVINCE: B r i t i s h  C o l u m b i a  

LOCATION: G r e e n w o o d  A r e a  

TYPE O F  SURVEY: Induced P o l a r i z a t i o n  

OPERATING DAYS: 3.0 DATE STARTED: June 18, 1977 

EQUIVALENT 8 HR.MAN DAYS : 4% DATE F I N I S H E D :  June 24 ,  1977 

CONSULTING MAN DAYS: 

DRAFTING MAN DAYS: 

3.0 NUMBER O F  STATIONS:  55 

4.0 NUMBER O F  READINGS: 498 

TOTAL MAN DAYS: 14% KM OF L I N E  SURVEYED: 3.1 Km 

CONSULTANTS : 

A.W. M u l l a n ,  Phoenix G e o p h y s i c s  L t d . ,  1424 - 355 B u r r a r d  S t r ee t ,  V a n c o u v e r ,  B . C .  
P h i l i 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. M a r s h ,  200 Y o r k l a n d  B l v d .  W i l l o w d a l e ,  O n t a r i o .  
G. G a u t h i e r ,  3166 Turner  S t ree t ,  V a n c o u v e r ,  B .C .  
E x t r a  Labourers : 
T h o m a s  K n i g h t  ) 
D a v i d  Pascoe ) Phoeniv G e o p h y s i c s  L t d .  1424 - 355 B u r r a r d  S t .  V a n c o u v e r ,  B .C .  
Floyd Lang 1 

DRAUGHTSMEN : 
R.C.  N o r r i s ,  2 3  C h i p w c z d  C r e s .  W i l l o w d a l e ,  O n t a r i o .  
B. B o d e n ,  R.  R . # l ,  O m e z z e ,  O n t a r i o .  

PHOENIX GEOPHYSICS L I M  

lL4kP 
A s h t o n  W. M u l l a n  

D a t e d :  A u g u s t  4 ,  1977 
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STATEMENT OF COST 

Rio T i n t o  Canadian E x p l o r a t i o n  L t d .  - I P  Survey 
Greenwood Mining D i v i s i o n ,  B.C.  

CREW : J. Marsh - G. G a u t h i e r  

PERIOD: J u n e  18 - 2 4 ,  1977 

2 O p e r a t i n g  days 
2 Travel Days 
3 Standby days ) 

) 5 days  

@ $770.00/day 

@ $280.OO/day 

$1,540.00  

1 , 400.00 

M o b i l i z a t i o n  Fee 

PHOENIX GEOPHYSICS LIMITED 

1,200.00 

$4,140.00 

Ash 
-4G 
, t o n  W. 1 

Dated: August 4 ,  1977 

L 
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-1, Ashton W. Mullan, of the City of Vancouver, in the Province 

of British Columbia, hereby certify: 
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Association of Canada, Geophysics Division, with a business address at 

1424 - 355 Burrard Street, Vancouver, B.C. 
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I, JOHN MARSH, of the M u n i c i p a l i t y  of 
North York, O n t a r i o ,  DO HEREBY CERTIFY THAT: 

1. I am a geophys ica l  c r e w  l e a d e r  r e s i d i n g  a t  
2 0 0  Yorkland B l v d . ,  Willowdale,  O n t a r i o .  

2. I a m  a g radua te  of t h e  C i t y  of Norwich 
Technical Col lege ,  U . K . ,  o r d i n a r y  Na t iona l  C e r t i f i c a t e  

(Elec t r ica l  Engineer ing)  

3 .  I worked w i t h  McPhar Geophysics Company from 
1 9 6 8  t o  1975 a s  a geophys ica l  c r e w  l e a d e r .  

4 .  I am p r e s e n t l y  employed a s  a geophysical  
c r e w  l e a d e r  by Phoenix Geophysics Ltd. of 
1 4 2 4  - 355 Burrard S t r e e t ,  Vancouver, B.C. 

Dated a t  Vancouver, B.C. 

Th i s  29th Day of J u l y ,  1 9 7 7  

II 
John Marsh 
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McPHAR 

P 6 6 0  VARIABLE FREQUENCY 

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

SPECIFICATIONS: 

TRANSMITTER 

O p e r a t i n g  V o l t a g e  Range 

Maximum c u r r e n t  a t  f u l l  
v o l t a g e  

Minimum c u r r e n t  a t  f u l l  
vo 1 t a g e  

C u r r e n t  r e g u l a t i o n  

O p e r a t i n g  Temperature  

Weight 

MOTOR GENERATOR 

Output f r e q u e n c y  

Output v o l t a g e  

Output  power 

Vol tage  r e g u l a t i o n  

Weight 

30-700V R.M.S. 

5 amps 

20 m a .  

3% (max) o u t p u t  c u r r e n t  change f o r  
10% i n p u t  v o l t a g e  change; . l% i s  t y p i c a l .  

-4OOC t o  6OoC 

34 pounds packboard mounted w i t h  n y l o n  
waterproof  hood. 

400 Hz nominal 

125 V o l t s  (nominal) 

2 .5  KVA 

-5% no l o a d  t o  f u l l  l o a d  

Back pack mounted: 79 pounds 












