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PHOENIX GEOPHYSICS LIMITED 

NOTES ON THE THEORY, METHOD OF FIELD OPERATION, 

AND PRESENTATION OF DATA 

FOR THE I N D U C E D  POLARIZATION METHOD 

Induced Po la r i za t ion  a s  a geophysical measurement r e f e r s  

t o  t h e  blocking ac t ion  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 ion ic  s o l u t i o n  conduction. 

This electro-chemical phenomenon occurs wherever 

e l e c t r i c a l  current  i s  passed through an a r e a  which conta ins  m e t a l l i c  

minerals  such a s  base metal sulphides.  Normally, when current  i s  

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

conduction t akes  p lace  through ions  present  i n  t h e  water content of t h e  

rock, o r  s o i l ,  i . e .  by ionic  conduction. This  is  because almost a l l  

minerals  have a much higher 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 minerals commonly described a s  "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 po la r i za t ion  e f f e c t  t a k e s  p lace  a t  those  i n t e r f a c e s  where t h e  

mode of conduction 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  m e t a l l i c  minerals  present  



i n  t h e  rock. 

The blocking ac t ion  o r  induced p o l a r i z a t i o n  mentioned 

above, which depends upon the  chemical energ ies  necessary t o  al low 

t h e  ions  t o  g ive  up o r  receive e l e c t r o n s  from t h e  m e t a l l i c  su r face ,  

inc reases  wi th  t h e  time t h a t  a d.c. cu r ren t  i s  allowed t o  flow through 

t h e  rock; i .e. a s  ions  p i l e  up aga ins 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  current  flow increases .  Eventually,  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 ions  a t  t h e  i n t e r f a c e s ,  t o  appreciably 

reduce t h e  amount of current  flow through t h e  m e t a l l i c  p a r t i c l e .  This 

p o l a r i z a t i o n  t akes  p lace  a t  each of t h e  i n f i n i t e  number of solution-metal 

i n t e r f a c e s  i n  a mineralized rock. 

When t h e  d.c. vol tage  used t o  c r e a t e  t h i s  d.c. cu r ren t  

flow is c u t  o f f ,  t h e  Coulomb fo rces  between t h e  charged ions  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 pos i t ion .  This 

movement of charge c r e a t e s  a small  cu r ren t  flow which can be 

measured on t h e  surface  of t h e  ground a s  a decaying p o t e n t i a l  d i f ference .  

From an 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  current  through t h e  system i s  reversed repeatedly  

be fore  t h e  po la r i za t ion  occurs, 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 

a s  a whole w i l l  change a s  t h e  frequency of t h e  switching is  changed. 

This  is a consequence of t h e  f a c t  t h a t  t h e  amount of cu r ren t  flowing 

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 eng th  of t i m e  t h a t  

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



t 3 -  

The values  of t h e  per  cent frequency e f f e c t  o r  F.E. a r e  

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

t h e  measurement of t h e  degree of po la r i za t ion  is  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 it i s  found t h a t  t h e  metal f a c t o r  values  o r  

M.F. a r e  t h e  most use fu l  va lues  i n  determining t h e  amount of 

po la r i za t ion  present  i n  t h e  rock mass. The MF values  a r e  obtained by 

normalizing t h e  F.E. va lues  f o r  varying r e s i s t i v i t i e s .  

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

powerful geophysical 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  

sulphide minera l i za t ion ,  even when t h i s  minera l iza t ion i s  of very 

low concentrat ion.  The lower l i m i t  of volume per  cent  sulphide  

necessary t o  produce a  recognizable IP 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 

executing t h e  survey. However, sulphide minera l i za t ion  of l e s s  than 

one per  cent  by volume has been detec ted  by t h e  I P  method under 

proper geological  condit ions.  

The g r e a t e s t  app l i ca t ion  of t h e  I P  method has  been i n  t h e  

search f o r  disseminated m e t a l l i c  sulphides of less than 20% by volume. 

However, it has  a l s o  been used success fu l ly  i n  t h e  search f o r  massive 

sulphides i n  s i t u a t i o n s  where, due t o  source geometry, depth of source, 

o r  low r e s i s t i v i t y  of su r face  l a y e r ,  t h e  EM method cannot be  successful ly  

applied.  The a b i l i t y  t o  d i f f e r e n t i a t e  ion ic  conductors, such a s  water 

f i l l e d  shear  zones, makes t h e  IP method a  use fu l  t o o l  i n  checking EM 



anomalies which a r e  suspected of being 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  IP  method does not 

d i f f e r e n t i a t e  between t h e  economically important m e t a l l i c  minerals  

such a s  chalcopyr i te ,  cha lcoc i t e ,  molybdenite, galena,  e t c . ,  and t h e  

o ther  m e t a l l i c  minerals  such a s  p y r i t e .  The induced po la r i za t ion  e f f e c t  

is 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  conducting minerals  i n  t h e  rock mass. 

Other e l e c t r o n i c  conducting m a t e r i a l s  which can produce an  IP response 

a r e  magnetite, pyro lus i t e ,  g raph i t e ,  and some forms of hematite. 

I n  t h e  f i e l d  procedure, measurements on t h e  su r face  a r e  

made i n  a way t h a t  allows 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 roper t i e s  

of t h e  ground t o  be separated 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  

proper t ies .  Current i s  applied t o  t h e  ground at  two po in t s  i n  d i s t ance  

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

a p a r t ,  i n  l i n e  wi th  t h e  cur ren 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 a r e  made along a surveyed l i n e ,  with 

a constant  d i s t a n c e  (a) betwen t h e  n e a r e s t  cu r ren 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  t r a v e r s e s  a r e  made wi th  var ious  

values  of (n); i.e. (n) = 1,2,3,4, e tc .  The kind of survey required 

(deta i led  o r  reconnaissance) decides  t h e  number of values 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  va lues  of apparent r e s i s t i v i t y ,  

apparent per  cent  frequency e f f e c t ,  and t h e  apparent metal f a c t o r  



measured f o r  each set of e lec t rode  p o s i t i o n s  a r e  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  point  of t h e  cur ren 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  point  of t h e  p o t e n t i a l  e lec t rodes .  

(See Figure  A . )  The r e s i s t i v i t y  values  a r e  p l o t t e d  a t  t h e  top  of t h e  d a t a  

p r o f i l e ,  above t h e  metal f a c t o r  values.  On a  t h i r d  l i n e ,  below t h e  metal  

f a c t o r  va lues ,  a r e  p l o t t e d  t h e  values  of t h e  percent  frequency e f f e c t .  The 

l a t e r a l  displacement of a  given value  is determined by t h e  l o c a t i o n  along 

t h e  survey l i n e  of t h e  center  point  between t h e  cur ren 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  va lue  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  current  and p o t e n t i a l  e l ec t rodes  when t h e  

measurement was made. 

The separa t ion  between sender and r e c e i v e r  e lec t rodes  i s  

only  one f a c t o r  which determines t h e  depth 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, 

a r e  not s e c t i o n  maps of t h e  e l e c t r i c a 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 .  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  out  using the  combined experience 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  inves t iga t ions .  The 

p o s i t i o n  of t h e  e lec t rodes  when anomalous values  a r e  measured i s  

important i n  t h e  i n t e r p r e t a t i o 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  po ten t i a l  

d i f f e r e n c e s  a r e  measured is t h e  same a s  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  a r e  moved a f t e r  a series of p o t e n t i a l  readings has  been made. 



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

same equipment can be  used f o r  both d e t a i l e d  and reconnaissance surveys 

merely by changing t h e  d i s t ance  (X) over which t h e  e lec t rodes  a r e  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 ,  t h e  dec i s ion  a s  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 i s  l a r g e l y  determined by t h e  expected 

s i z e  of t h e  mineral  deposi t  being sought, t h e  s i z e  of t h e  expected anomaly 

and t h e  speed wi th  which it is des i red  t o  progress. 

The diagram i n  Figure 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 va lue  of t h e  apparent r e s i s t i v i t y ,  apparent 

metal f a c t o r ,  and apparent per  cent  frequency e f f e c t  is  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  four  e lec t rodes  when t h e  measurement 

was made. It can be seen t h a t  t h e  values  measured f o r  t h e  l a r g e r  values  

of (n) a r e  p l o t t e d  f a r t h e r  from t h e  l i n e  ind ica t ing  t h a t  t h e  th ickness  of 

t h e  l a y e r  of t h e  e a r t h  t h a t  is  being t e s t e d  i s  g r e a t e r  than f o r  t h e  smaller  

va lues  of (n); i.e. t h e  depth of t h e  measurement is  increased.  

The IP measurement i s  b a s i c a l l y  obtained by measuring t h e  

d i f fe rence  i n  p o t e n t i a l  o r  voltagd (AV)obtained a t  two opera t ing  

frequencies.  The vo l t age  is  t h e  product of t h e  cur ren t  through t h e  ground 

and t h e  apparent r e s i s t i v i t y  of t h e  ground. Therefore i n  f i e l d  s i t u a t i o n s  

where t h e  cur ren t  i s  very low due t o  poor e lec t rode  con tac t ,  o r  t h e  

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

value of ( A V ) t h e  change i n  p o t e n t i a l  w i l l  be  too small  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 .  



I n  some s i t u a t i o n s  spur ious  no i se ,  e i t h e r  man made o r  na tu ra l ,  

w i l l  render i t  impossible t o  ob ta in  a reading. The symbol "N" on t h e  

d a t a  p l o t s  ind ica tes  a s t a t i o n  a t  which it i s  too noisy t o  record a reading. 

I f  a reading can be obtained, but  f o r  reasons of n o i s e  t h e r e  i s  some doubt 

a s  t o  i t s  accuracy, t h e  reading i s  bracketed 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  negat ive  va lues  of Apparent Frequency 

Ef fec t  a r e  recorded. This may be due t o  t h e  geologic environment o r  

spur ious  e l e c t r i c a l  e f f e c t s .  The a c t u a l  negat ive  frequency e f f e c t  value 

recorded is indicated  on t h e  d a t a  p l o t ,  however, t h e  symbol "NEG" is 

ind ica ted  f o r  t h e  corresponding value  of Apparent Metal Factor .  I n  

contouring negative values t h e  contour l i n e s  a r e  indicated  t o  t h e  neares t  

p o s i t i v e  va lue  i n  t h e  immediate v i c i n i t y  of t h e  negat ive  value.  

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

d i d  not a t t e m p t . t o  record a reading al though normal survey procedures 

would suggest t h a t  one was required.  This may be  due t o  inaccess ib le  

topography o r  o ther  s imi la r  reasons. Any symbol o t h e r  than those  

discussed 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 is  described wi th in  

t h e  body of t h e  repor t .  

PHOENIX GEOPHYSICS LIMITED. 
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METHOD USED IN P L O T T I N G  D IPOLE-  DIPOLE 

INDUCED P O L A R I Z A T I O N  AND R E S l S T l V l T Y  R E S U L T S  

c--x-== n x  -T-+ 

9 m * I a 
I 2 3 4 5 6 7 8 9 

S t a f l o n s  on l ine x = Electrode spread length 
n  = Electrode seporatlon 

t I 1 

I 9 

n - l  P P P P P P 
1,2- 3,4 2,3-4,s 3.4-5,6 4,5-6,7 5,6-7,B 6,7-8,s 

P P n - 2  P P P 
1,2-4,s 2,3-5,6 3.4-6.7 43-7,8 5,6-8,s Apparent Resist iv i ty  

n - 3  P P P P 
1,2-5,6 23-6.7 3.4-7,8 4.5-8,9 

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

--.. - . - -- - 
t 8 I I I I 9 a 
I 9 

n - l  M.F. - M.f. . M. F. M-E M. F. M. F 
1,2-3,4 23- 4 3  3.4-5,6 4,5-6,7 5,6-78 6,7-8,9 

n - 2  M.F.- M.F.' - M.E ' M.F. 
12-4,s 22-5,6 3.4-6,7 4,5-7.8 5,6-8,9 

n - 3  M.F. M.E M. F. M.F 
1,2-5,6 2.3-6.7 3,4-7,8 4,5-8,9 Apporen t  Metal  Factor 

n  - 4  M.F. M.F. M. F. 
182 -6.7 2,3 -7,e 3,4 - 8,9 

1 
I 

n - 1  t,2-3.4 2,3-4'5 3.4-5,6 4.5-6,7 5,6-7,8 6#7-8,s 

n - 2  F. E. F. E. F. fL F. E. F. E. 
1,2-4.5 2,3-5.6 3,4-6.7 4,5-7,8 5.6-8,s 

E E. -E E F. E. F. E. n - 3  1.2-5,6 2 -  3.4-7,~ 4,5-8,9 A ~ ~ a r e n  Percent 

F.E. F. E. F. E. Frequency Effect  
n - 4  1,2-6.7 2,3-?,8 3,4-8,s 

F ig .  A - 



PHOENIX GEOPHYSICS LIMITED 

REPORT O N  THE 

INDUCED POLARIZATION, RESISTIVITY 

AND MAGNETOMETER SURVEYS 

SALAL CREEK PROPERTY, 

LILLOOET M I N I N G  DIVISION,  B . C .  

FOR 

BP MINERALS LTD. 

1.  INTRODUCTION ' 

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 was c a r r i e d  

o u t  over  S a l a l  5 Claim, S a l a l  6 C l a i m ,  and S a l a l  7 C l a i m  of t h e  

S a l a l  Creek Proper ty  f o r  BP Minera ls  Ltd .  

The p rope r ty  i s  s i t u a t e d  approximate ly  105 m i l e s  n o r t h  of 

Vancouver a t  t h e  headwaters of S a l a l  Creek, a t r i b u t a r y  of t h e  

L i l l o o e t  River.  The c e n t e r  l ies  a t  approximately 

5 0 ~ 4 6 '  n o r t h  l a t i t u d e  and 

Access i s  by road from Pemberton t o  w i t h i n  approximately 

20 a i r  m i l e s  of t h e  proper ty ,  from which p o i n t  h e l i c o p t e r  t r a n s p o r t  

i s  r e q u i r e d .  

Previous  work on t h e  p r o p e r t y  i n c l u d e s  e x t e n s i v e  g e o l o g i c a l  



mapping and geochemical sampling, a s  we l l  a s  airboqne and ground 

magnetometer surveying. A t  l e a s t  1 2  diamond d r i l l  ho les  have been 

d r i l l e d  by severa l  companies during t h e  period 1964 t o  t h e  present .  

Molybdenite and p y r i t e  minera l iza t ion was encountered i n  many of the  

holes.  

The S a l a l  Creek property covers t h e  southern p a r t  of t h e  

Late T e r t i a r y  S a l a l  Creek stock,  which i n t r u d e s  i n t o  Mesozoic 

vo lcan ic ,  sedimentary, and b a t h o l i t h i c  g r a n i t o i d  rock of t h e  Coast 

Range Mountains. Two main phases have been i d e n t i f i e d  wi th in  t h e  

s tock,  a coarse  grained phase a t  t h e  margins and a f i n e  grained 

core.  Molybdenite minera l iza t ion has been loca ted  i n  two main zones 

which form a discontinuous r ing  centered on t h e  con tac t  between the  

f i n e  grained and coarse grained phases. The reader  i s  r e f e r r e d  t o  

t h e  1976 F i n a l  Report on t h e  "Salal  Creek Molybdenum Property" by 

D.K. Mustard and R.H. Wong f o r  a d d i t i o n a l  information regarding t h e  

geo log ica l  ' set t ing and previous work. 

The purpose of t h e  present  Induced P o l a r i z a t i o n  survey was 

t o  d e f i n e  a poss ib le  p y r i t i c  halo  centered on an i n t r u s i v e  system a t  

Windy Creek, and to  maintain S a l a l  5 Claim, S a l a l  6 Claim and S a l a l  7 

Claim i n  good standing. 

F ie ld  work was ca r r i ed  out  during t h e  l a t t e r  p a r t  of 

J u l y  1976. A Phoenix Geophysics Frequency Domain IP System was 

used f o r  t h e  survey operat ing a t  0 . 3  Hertz and 5.0 Hertz. 

2. DESCRIPTION OF CLAIMS 

The S a l a l  5 Claim, S a l a l  6 Claim and S a l a l  7 Claim a r e  shown 

on Fig. 1, and Fig. 2. De ta i l s  a r e  as follows:  



SCALE 
l inch = 8 miles 

1 : 500,000 

LOCATION MAP 

Figure I 





Claim Holder Claim Name 

BP Minerals  Ltd. S a l a l  5 

BP Minerals  Ltd. S a l a l  6 

BP Minerals Ltd. Sa la l  7 

Record No., Units 

3. PRESENTATION OF RESULTS 

The Induced Po la r i za t ion  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 d a t a  p l o t s  i n  t h e  manner described i n  t h e  no tes  preceding 

t h i s  r e p o r t .  

Line 

Base Line 

Electrode I n t e r v a l s  

600 f e e t  

0 600 f e e t  

24N 600 f e e t  

Dwg. No. 

IP 5025-1 

4 8N 600 f e e t  IP  5026-3 

Also enclosed with t h i s  r e p o r t  i s  Dwg. I.P.P. 2029, a  plan map 

of t h e  S a l a l  Creek Grid a t  a  s c a l e  of 1" = 1000'. The d e f i n i t e ,  probable 

and p o s s i b l e  Induced Po la r i za t ion  anomalies a r e  ind ica ted  by bars ,  i n  

t h e  manner shown on t h e  legend, on t h i s  plan map a s  w e l l  a s  on the  data  

p l o t s .  These b a r s  represent  t h e  su r face  p r o j e c t i o n  of t h e  anoma3ous 

zones a s  i n t e r p r e t e d  from t h e  loca t ion  of t h e  t r a n s m i t t e r  and receiver  

e lec t rodes  when t h e  anomalous values  w e r e  measured. The magnetometer 

survey r e s u l t s  a r e  p lo t ted  i n  p r o f i l e  form on Dwg. I.P.P. 2029 

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,  a s  a r e  a l l  p o t e n t i a l  methods, i t  i s  f requent ly  

d i f f i c u l t  t o  exact ly  pinpoint t h e  source of an  anomaly. Cer ta in ly ,  



no anomaly can be  located  wi th  more accuracy than t h e  e lec t rode  

i n t e r v a l  length;  i . e .  when using 600' e l ec t rode  i n t e r v a l s  t h e  p o s i t i o n  

of a narrow sulphide  body can only be  determined t o  l i e  between two 

s t a t i o n s  600' apa r t .  I n  order t o  d e f i n i t e l y  l o c a t e ,  and f u l l y  evaluate ,  

a narrow, shallow source it i s  necessary t o  use  shor te r  e l ec t rode  

i n t e r v a l s .  I n  order t o  l o c a t e  sources a t  some depth, l a r g e r  e lec t rode  

i n t e r v a l s  must be used, with a corresponding increase  i n  t h e  uncertain-  

t i e s  of locat ion.  Therefore, whi le  t h e  c e n t r e  of t h e  ind ica ted  anomaly 

probably corresponds f a i r l y  wel l  wi th  t h e  source,  t h e  l eng th  of t h e  

indicated  anomaly along t h e  l i n e  should no t  be  taken t o  represent  t h e  

exact edges of t h e  anomalous mate r i a l .  

The g r i d  and claim information shown on Dwg. I.P.P.2029 

and Fig. 1, and Fig. 2, 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 BP Minerals Ltd. 

4. DISCUSSION OF RESULTS 

Apparent R e s i s t i v i t y  va lues  a r e  r e l a t i v e l y  high i n  magnitude 

over most of t h e  survey area .  The absence of any conductive over- 

burden a s  we l l  a s  t h e  l a r g e  dimensions of t h e  e lec t rode  a r r a y  used, 

ensured t h a t  most of t h e  c u r r e n t  s i g n a l  penetrated unweathered, 

r e s i s t i v e  bedrock. 

Background Percent Frequency Ef fec t  (P.F.E.) va lues  a r e  a l s o  

somewhat higher than would be expected from barren  rock. It is  probable 

t h a t  most of t h e  country rock underlying t h e  survey a r e a  con ta ins  some 

amount of m e t a l l i c  sulphide minera l iza t ion.  

The Induced P o l a r i z a t i o n  method has been used very  success fu l ly  

t o  explore f o r  disseminated minera l  depos i t s ;  however, i t  must be 



remembered t h a t  t h e  mineral molybdenite does not exh ib i t  any appreciable  

IP e f f e c t  and i t  i s  the  assoc ia ted  m e t a l l i c  minera l iza t ion which i s  

detected by t h e  IP survey. 

Extremely r e s i s t i v e  con tac t  condi t ions  w e r e  encountered a t  some 

e lec t rode  pos i t ions  on t h e  nor thern  p a r t  of t h e  g r id .  I n  these  cases  

t h e  da ta  was correc ted  f o r  t h e s e  e f f e c t s .  

The four  l i n e s  surveyed wi th  t h e  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  method a r e  discussed below. 

Line 0 

A l l  of t h e  da ta  recorded on t h i s  l i n e  i s  anomalous, with 

t h e  region between s t a t i o n  12+00E and s t a t i o n  36+00E displaying 

somewhat higher values  than t h e  r e s t  of t h e  l i n e .  This uniformity of 

t h e  r e s u l t s  suggests t h e  source t o  b e  e i t h e r  a  moderately mineral ized 

rock type  or  a  concentrat ion of m e t a l l i c  minera l i za t ion  c l o s e  t o  t h e  

l i n e  and s t r i k i n g  i n  a p a r a l l e l  d i r e c t i o n .  This l a t t e r  i n t e r p r e t a t i o n  

i s  supported by the  r e s u l t s  from t h e  Base Line 0. 

Base Line 0 

On t h i s  l i n e ,  a d e f i n i t e  anomaly i s  indicated  centered between 

s t a t i o n  3+00N and s t a t i o n  9+00N. The depth t o  t h e  top of t h e  source 

would appear t o  be within one d i p o l e  l eng th  (600 f e e t )  of t h e  surface.  

This response suggests t h a t  t h e  IP r e s u l t s  obtained along t h e  length  

of Line 0 were caused by a zone of minera l iza t ion s t r i k i n g  approximately 

p a r a l l e l  t o  t h e  l i n e  and ly ing  approximately 300 f e e t  t o  900 f e e t  t o  

t h e  nor th .  

Another much weaker response is  evident  on t h e  northwestern 
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end of t h e  Base Line 0,  t o  t h e  nor th  of s t a t i o n  48+0b~,  beyond which point  

t h e  response is undefined. 

Line 24N 

Two weak, possibly anomalous a r e a s  can be i n t e r p r e t e d  on t h i s  l i n e .  

One i s  loca ted  from t h e  v i c i n i t y  of s t a t i o n  6+00W t o  beyond t h e  southwestern 

l i m i t  of IP  coverage. This anomaly e x h i b i t s  very uniform values and may be 

i n d i c a t i v e  of a change i n  rock type. The o t h e r  anomalous region i s  evident 

on t h e  nor theas t  end of t h e  l i n e  from s t a t i o n  36+00E t o  beyond t h e  end of 

IP coverage. Both sources a r e  indicated  t o  be  wi th in  one d i p o l e  length  

(600') of t h e  surface .  

Line 48N 

The IP data  ind ica tes  two weak, poss ib le  anomalies, t h e  f i r s t  

of which i s  loca ted  approximately between s t a t i o n  3+00W and s t a t i o n  6+00E. 

Depth t o  t h e  source appears t o  be r e l a t i v e l y  shallow ( l e s s  than 600 f e e t ) .  

This may be  t h e  same source which gives  rise t o  t h e  weak anomaly recorded 

on t h e  northwestern end of t h e  Base Line 0. Another poss ib le  anomaly is 

present  on t h e  nor theas tern  end of Line 48N. Here, t h e  cause of t h e  

anomalous response i s  e i t h e r  q u i t e  deep (g rea te r  than 600') ,or  s i t u a t e d  

t o  one s i d e  of t h e  l i n e .  

MAGNETOMETER SURVEY 

A l l  of t h e  aforementioned l i n e s  w e r e  surveyed by an employee 

of BP Minerals  Ltd., using a McPhar M700 Fluxgate Magnetometer and 

employing a 100 foot  s t a t i o n  i n t e r v a l .  

Generally, t h e  magnetic r e l i e f  shown i n  t h e  d a t a  i s  not g rea t ,  

r a r e l y  exceeding t h e  range 750 gammas t o  1500 gammas. However, two 

very s i m i l a r  magnetic f e a t u r e s ,  which exceed t h i s  range, a r e  evident 



on Line 48N a t  approximately s t a t i o n  6+00W and on ~ i n e  24N a t  

approximately 4+00E. It would appear t h a t  t h e  probable sources of 

both these  anomalies a r e  separa te ,  narrow dykes of r everse  polar ized 

mater ia l .  The magnetic da ta  recorded on t h e  Base Line 0 confirms t h a t  

two separa te ,  unconnected sources a r e  present .  

Also on Line 24N, i n  t h e  a r e a  between s t a t i o n  15+00E and 

s t a t i o n  22+00E, a more complex magnetic v a r i a t i o n  is  presen t ,  which 

could represent  two p a r a l l e l  dyke-like s t r u c t u r e s .  

5. CONCLUSIONS AND RECOMMENDATIONS 

One d e f i n i t e  anomaly i s  indicated  by t h e  IP da ta ,  wi th  t h e  

most probable p o s i t i o n  of t h e  source being roughly p a r a l l e l  t o  and 

s l i g h t l y  nor th  of Line 0. This IP response may mark t h e  contact  between 

+ 
t h e  inner  p y r i t e  - magnetite mineral  zone and t h e  surrounding magnetite- 

+ 
p y r i t e  - hemati te  mineral  zone a s  proposed by Mustard (1966). Shorter  

spreads could be used t o  b e t t e r  evaluate  t h e  depth and n a t u r e  of t h e  IP 

source. Other l i n e s  located  a t  1200 foo t  i n t e r v a l s  p a r a l l e l  t o  t h e  

Base Line 0 would d e f i n i t e l y  e s t a b l i s h  t h e  l eng th  and p o s i t i o n  of t h i s  

anomalous zone. 

Several  much weaker IP responses a r e  recorded elsewhere on t h e  

survey g r i d ;  however, it  i s  d i f f i c u l t  t o  e s t a b l i s h  t h e  r e l a t i o n s h i p  

I 

between t h e s e  anomalies due t o  t h e  considerable d i s t ances  between adjacent  

l i n e s .  Addit ional  i n f i l l  l i n e s ,  s i t u a t e d  a t  1200 foo t  i n t e r v a l s ,  a r e  

recommended t o  b e t t e r  c l a r i f y  t h e  p a t t e r n  of t h e s e  weaker IP  anomalies. 

I n i t i a l l y ,  t h i s  would involve surveying Line 12N, Line 36N, and Line 60N. 

I n  a l l  cases ,  t h e  exact  loca t ion  of t h e  l i n e s  would have t o  be  decided 

upon i n  t h e  f i e l d  s o  a s  t o  avoid extreme topography. Also it would 



appear t h a t  t h e  month of August is  t h e  b e s t  time t o  ca r ry  out  I P  

surveying on t h e  S a l a l  Creek proper ty ,  i n  order  t o  minimize any problems 

caused by snow cover. 

PHOENIX GEOPHYSICS LIMITED. 
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A S S E S S M E N T  D E T A I L S  

PROPERTY: Salal C r e e k  MINING D I V I S I O N :  L f l l o o e t  

SPONSOR: BP M i n e r a l s  L t d .  PROVINCE: B r l t i s h  C o l u m b i a  

LOCATION: P e m b e r t o n  

TYPE O F  SURVEY: I n d u c e d  P o l a r i z a t i o n  

OPERATING MAN DAYS: 2 0  DATE STARTED: J u l y  18, 1 9 7 6  

EQUIVALENT 8 HR. MAN DAYS: 30 DATE F I N I S H E D :  July 2 6 ,  1 9 7 6  

CONSULTING MAN DAYS: 2 NUMBER O F  STATIONS: 60 

DRAFTING MAN DAYS: 5 

TOTAL MAN DAYS: 3 7 

CONSULTANTS : 

NUMBER O F  READINGS: 351 

M I L E S  O F  L I N E  SURVEYED: 6.36 

A s h t o n  W. M u l l a n ,  P h o e n i x  G e o p h y s i c s  L t d .  1 5 2 1  P e m b e r t o n  A v e .  N . V a n c o u v e r ,  B.C. 
Paul A. C a r t w r i g h t ,  2 2 9  K e n n i l w o r t h  A v e .  T o r o n t o ,  O n t a r i o .  

F I E L D  TECHNICIANS: 
Paul  A. C a r t w r i g h t ,  2 2 9  K e n n i l w o r t h  A v e .  T o r o n t o ,  O n t a r i o .  
B. D I E n t r e m o n t ,  1 4 4 2 . L a w r e n c e  Ave.W. T o r o n t o ,  O n t a r i o .  
P l u s  2 E x t r a  L a b o u r e r s :  
D o u g l a s  M o w a t ,  1 3 4 0  C a m r i d g e  R o a d ,  W . V a n c o u v e r ,  B.C. 
John M u l l a n ,  1440 S a n d h u r s t  Place, W e s t  V a n c o u v e r ,  B.C. 

DRAUGHTSMENi- 
B. B o d e n ,  R.R. ill, Omemee,  Ontario. 
R o b e r t  N o r r i s ,  235 B a y t h o r n  D r i v e ,  A p t .  209, T h o r n h i l l ,  Ontario. 
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A s h t o n  W. M u l l a n ,  



STATEMENT OF COST 

B.P. Minera ls  Ltd. - IP  Survey - S a l a l  Creek, 
L i l l o o e t  Mining Div i s ion  - Pemberton, B.C, 

Crew:  P. Cartwright  - B,DTEntremont 

T o t a l  Survey Cost: 

Breakdown of Cost 

5 days  Operat ing @ $400.00/day 
2 days  Trave l  1 
1 day Organiza t ion  ) 4 days ' @ $150.00/day 
1 day Standby 1 

Addi t iona l  charge  ( l e s s  than 10 ope ra t ing  days)  

EXPENSES : 

Meals 223.10 
Vehic le  Expense 45.04 
Supp l i e s  29.48 
Camp Equipment Renta l  

8 d a y s  @$lO.OO/day 80.00 
Disposable  E lec t rodes  18.79 

Ex t r a  Labour 

2 men - 8 days  600,OO 
+ 20% 120,oo 

720.00 

Dated: August 18, 1976 
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CERTIFICATE 

I, Paul  A. Cartwright ,  of t h e  C i t y  of Toronto, province of 

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

1. I am a geophys ic i s t  r e s i d i n g  a t  229 Kennilworth Ave. Toronto, 

Ontario. 

2. I am a of  t h e  U n i v e r s i t y  of B r i t i s h  Columbia, B.C. 

with a B.Sc. Degree i n  geophysics. 

3.  I am a member of t h e  Soc ie ty  of Explorat ion Geophysicists .  

4. I have been p r a c t i s i n g  my p ro fess ion  about 6 years.  

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 ,  nor 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  proper ty  o r  s e c u r i t i e s  of 

BP Minerals Ltd . ,  o r  any a f f i l i a t e .  

6. The s ta tements  made i n  t h i s  r e p o r t  a r e  based on a s tudy o f  

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

7. Permission i s  granted  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  requirements b u t  n o t  f o r  a d v e r t i s i n g  purposes. 1 

Dated a t  Toronto 

This 18th day of August, 1976 
Paul  A. Cartwright ,  B.Sc. 



CERTIFICATE 

I, Ashton W. Mullan, of t h e  C i t y  of North Vancouver, i n  t h e  

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

1. That I am a geo log i s t /geophys ic i s t  and a f e l low of t h e  Geological  

Associa t ion  of  Canada, Geophysics Divis ion ,  wi th  a bus iness  address  a t  

1521 Pemberton Avenue, North Vancouver, B. C. 

2. That I am r e g i s t e r e d  a s  a member of t h e  Associat ion of P ro fess iona l  

Engineers of t h e  Provinces of Ontar io  and B r i t i s h  Columbia. 

3. That I hold a B.Sc. degree from McGill Universi ty.  

4. That I have been p r a c t i s i n g  my p ro fess ion  a s  a  geo log i s t /geophys ic i s t  

f o r  over twenty years .  

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 ,  nor  do I expect t o  r ece ive  

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  proper ty  o r  s e c u r i t i e s  of 

BP Minera ls  Ltd., o r  any a f f i l i a t e ,  

6 . '  The s ta tements  made i n  t h i s  r e p o r t  a r e  based on a s tudy of published 

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

7. Permission is granted  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  requirements but  n o t  f o r  a d v e r t i s i n g  purposes. 

Dated a t  North Vancouver 

This  18th day of August, 1976 

A. W. M U L L A N  
















