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PHOENIX GEOPHYSICS LIMITED 
.o 

NOTES ON THE THEORY,  METHOD OF FIELD OPERATION, 

A N D  PRESENTATION OF DATA 

FOR THE 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 r e f e r s  

to t h e  b lock ing  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 lectro-chemical  phenomenon occur s  wherever 

e l ec t r i ca 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  metal su lph ides .  Normally, when c u r r e n 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  

conduction takes p l a c e  through i o n s  p re sen 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  conduction. Th i s  i s  because almost a l l  

minera ls  have a much h igher  s p e c i f i c  r e s i s t i v i t y  t h a n  ground w a t e r ,  

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  at 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  rock t o . e l e c t r o n i c  i n  t h e  metal l ic  mine ra l s  present  
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i n  t h e  rock. 

The b locking  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 the chemical ene rg ie s  necessary t o  a l low 

t h e  ions  t o  g i v e  up o r  r e c e i v e  e l e c t r o n s  from t h e  m e t a l l i c  su r f ace ,  

increases  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  is allowed t o  flow 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  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  i s  enough 

po la r i za t ion  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 iab 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 .  This  

po la r i za t ion  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 solut ion-metal  

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 th i s  d.c .  cu r ren t  

flow i s  cu t  off, the Coulomb f o r c e s  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 i on .  

movement of charge c r e a t e s  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 rence .  

This  

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  c u r r e n t  through t h e  system is  reversed repea ted ly  

before  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  switching i s  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  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 eng th  of t i m e  t h a t  

cur ren t  has  been pass ing  through i t  i n  one d i r e c t i o n .  
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The values of t h e  p e r  cen t  frequency e f f e c t  o r  F.E. are 

a measurement of  the 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  the rock  mass i t  is 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  v a l u e s  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  the rock  mass. 

normalizing t h e  F.E. va lues  f o r  v a r y i n g  r e s i s t i v i t i e s .  

The MF va lues  are obtained by 

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 m i n e r a l i z a t i o n ,  even when t h i s  mine ra l i za t ion  is of very 

low concent ra t ion .  The l o w e r  l i m i t  of  volume p e r  cen t  sulphide 

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 

executing t h e  survey. However, s u l p h i d e  mine ra l i za t ion  of less than  

one pe r  cen 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  I P  method has  been i n  t h e  

search f o r  disseminated meta l l ic  s u l p h i d e s  of less than  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  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 s u r f a c e  l a y e r ,  the  EM method cannot be success fu l ly  

appl ied.  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 water 

f i l l e d  shear  zones,  makes t h e  I P  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 being  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 not  

d i f f e r e n t i a t e  between the economically important m e t a l l i c  minera ls  

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 t h e r  m e t a l l i c  minera ls  such as p y r i t e .  

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 minera ls  i n  t h e  rock  mass. 

Other e l e c t r o n i c  conduct ing m a t e r i a l s  which can produce an I P  

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

The induced p o l a r i z a t i o n  e f f e c t  

response 

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  the 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 rope r t i e s .  

(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). 

Current  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  

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

a cons tan 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 lec t rodes .  I n  most su rveys ,  s e v e r a l  t r a v e r s e s  are made with va r ious  

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

(de t a i l ed  o r  reconnaissance)  dec ides  t h e  number of va lues  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 p e r  c e n t  f requency  e f f e c t ,  and t h e  apparent  metal  f a c t o r  
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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  po in 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  po in 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  metal f a c t o r  v a l u e s .  On a t h i r d  l i n e ,  below t h e  m e t a l  

f a c t o r  va lues ,  are p l o t t e d  t h e  v a l u e s  of t h e  percent frequency e f f e c t .  The 

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 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  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  t o p  of t h e  d a t a  

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  is 

only one f a c t o r  which de termines  t h e  depth  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  then,  when contoured, 

are 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 .  

must  be c a r r i e d  o u t  u s i n g  t h e  combined experience 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 .  

p o s i t i o n  of t h e  e l e c t r o d e s  when anomalous va lues  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 .  

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 

The 

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  h a s  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 c a n  b e  used for 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 .  

t o  2000 f e e t  for (X). I n  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  m i n e r a 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 .  

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  

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  results. 

metal f a c t o r ,  and appa ren t  p e r  cen 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  fou r  e l e c t r o d e s  when t h e  measurement 

w a s  made. It can  be  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  

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

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  i n d i c a t i n g  t h a t  t h e  th i ckness  of 

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

v a l u e s  of (n) ;  i .e .  t h e  depth  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 ope ra t ing  

f requencies .  The v o l t a g e  i s  t h e  product  of t h e  c u r r e n t  through t h e  ground 

and t h e  appa ren t  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  

Therefore  i n  f i e l d  s i t u a t i o n s  

apparent  r e s i s t i v i t y  is ve ry  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 .  
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I n  some s i t u a t i o n s  spu r ious  no i se ,  e i t h e r  man made or natura l ,  

w i l l  render it imposs ib le  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 it is  too  noisy  t o  record  a reading.  

I f  a reading can  b e  ob ta ined ,  b u t  f o r  reasons  of n o i s e  t h e r e  is some doubt 

as t o  i t s  accuracy ,  t h e  r ead ing  i s  bracke ted  i n  t h e  d a t a  p l o t  ( ). 

The symbol "N" on t h e  

I n  c e r t a i n  s i t u a t i o n s  nega t ive  va lues  of Apparent Frequency 

Ef fec t  a r e  recorded.  

spurious e l e c t r i c a l  e f f e c t s .  The a c t u a l  nega t ive  frequency e f f e c t  v a l u e  

recorded i s  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  

indica ted  f o r  t h e  cor responding  v a l u e  of Apparent Metal Fac tor .  

contouring n e g a t i v e  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  value.  

Th i s  may b e  due t o  t h e  geologic  environment o r  

I n  

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  

a t tempt  t o  r eco rd  a r ead ing  al though normal survey procedures d id  not 

would suggest t h a t  one  w a s  requi red .  This may be 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  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 i s  descr ibed  wi th in  

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

PHOENIX GEOPHYSICS LIMITED. 



METHOD U S E D  IN PLOTTING DIPOLE- DIPOLE 

INDUCED POLARIZATION A N D  R E S I S T I V I T Y  RESULTS 
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Fig. A 



PHOENIX GEOPHYSICS L I M I T E D  

REPORT O N  THE 

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

A N D  RESISTIVITY S U R V E Y  

O N  THE 

PARROTT LAKES PROSPECT 

O M I N E C A  MININGDIVISION, B . C .  

9 3 L  - 2 E  

FOR 

ASARCO EXPLORATION C O .  OF C A N A D A  LTD. 

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 the  P a r r o t t  Lakes Prospec t  f o r  Asarco Explorat ion Co. of Canada Ltd.  The 

property i s  l o c a t e d  about  2 3  km south  of Houston i n  the  Omineca Mining Division 

B.C. 

and 126 37.5' w e s t  longi tude .  (Figure 111). 

The c e n t e r  of t h e  p rope r ty  is  pos i t ioned  a t  about 54O12' n o r t h  l a t i t u d e  

0 

Good road access i s  a v a i l a b l e  v i a  the  Buck F l a t s  road south  from 

Houston f o r  21.7 km and then southwester ly  on t h e  P a r r o t t  Lakes Road t o  the  

U property . 
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The o b j e c t  of t h e  survey w a s  t o  i n v e s t i g a t e  t h e  area of a s i l v e r  

geochemical anomaly f o r  i n d i c a t i o n s  of metal l ic  mine ra l i za t ion .  

The survey w a s  c a r r i e d  ou t  i n  J u l y ,  1979 under the  superv is ion  of 

C r e w  Leader John Marsh. H i s  c e r t i f i c a t e  of q u a l i f i c a t i o n  i s  appended t o  t h i s  

repor t .  

A Phoenix IPT-1, IPV-1 frequency domain I P  system opera t ing  a t  

0.31 and 5.0 Hz w a s  used f o r  t h i s  survey. 

2. DESCRIPTION OF CLAIMS 

The P a r r o t t  Lakes Prospec t  c o n s i s t s  of t he  1RK C l a i m  1 - 9 inc lus ive .  

These claims are loca ted  on C l a i m  Map 93L/2E i n  t h e  Omineca Mining Divis ion.  

(Figure K!) . 

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 .  

descr ibed i n  t h e  notes  preceding t h i s  r epor t .  

The r e s u l t s  are p l o t t e d  i n  the  manner 

Line 

16N 

1 8 N  

20N 

Elec t rode  I n t e r v a l  

50 Meters 

50 Meters 

50 Meters 

Dwg. No. 

IP 5172-1 

IP  5172-2 

IP 5172-3 

Also enclosed wi th  t h i s  r e p o r t  is Dwg. I.P.P. -307-3, a plan  map of 

t he  P a r r o t t  Lakes Grid a t  a scale  o f  1:5000. The d e f i n i t e ,  probable 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  da t a  p l o t s .  

ba 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  

These 
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from the  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. 

S ince  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  exac t ly  p inpo in t  t h e  source  o f  an anomaly. Ce r t a in ly ,  no anomaly can 

be loca ted  wi th  more accuracy than the  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  50 Meter e l e c t r o d e  i n t e r v a l s  t he  p o s i t i o n  of  a narrow su lph ide  body can 

only b e  determined t o  l i e  between two s t a t i o n s  50 Meters apart .  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  eva lua te ,  a narrow, shal low source  i t  i s  neces- 

s a r y  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 rde 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 th  a corresponding inc rease  

i n  t h e  u n c e r t a i n t i e s  o f  l oca t ion .  Therefore ,  whi le  t h e  c e n t r e  of t h e  ind ica t ed  

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

ind ica t ed  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  exact  

edges of t he  anomalous material. 

The Grid and C l a i m  information shown on &g. I .P.P.  3073 has  been 

taken from maps made a v a i l a b l e  by the  s t a f f  of  Asarco Explorat ion Co. of 

Canada Ltd. 

4 .  DESCRIPTION O F  G E O L O G Y  

The r e g i o n a l  and proper ty  geologica l  s e t t i n g s  are depic ted  on 

Figure #3. This informat ion  w a s  suppl ied  by the  s t a f f  of  Asarco. 

I n  t h e  v i c i n i t y  of t he  1RK C l a i m s ,  overburden i s  ex tens ive  and 

bedrock exposure q u i t e  l imi t ed .  Most of t he  c l a i m  area i s  be l ieved  t o  be 

under la in  by t h e  Tip Top H i l l  vol'canics of Cretaceous age. This u n i t  is  

composed mainly o f  r ed  t o  dark grey c r y s t a l  t u f f  and volcanic  b recc ia .  

w 
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Along t h e  no r theas t  claim boundary, Buck Creek Volcanics of 

Eocene age have been mapped. This u n i t  is  composed of massive amygdoloidal 

t o  r e s i c u l a r  b a s a l t s ,  a n d e s i t e  and d a c i t e  wi th  some r e l a t e d  p y r o c l a s t i c s .  

5. DISCUSSION OF RESULTS 

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 c a r r i e d  out  

over  t h ree  l i n e s  on the  P a r r o t t  Lakes property.  

The r e s i s t i v i t y  survey r e s u l t s  on a l l  t h r e e  l i n e s  show a r e s i s t i v i t y  

high t h a t  c o r r e l a t e s  c l o s e l y  wi th  a topographic high (Dwg. I.P.P. 3073). Both 

t o  the  east  and w e s t ,  much lower res is t ivi t ies  were encountered. The 

h igher  r e s i s t i v i t i e s  probably r e f l e c t  bedrock under l i g h t  overburden cover. 

Outcroppings o f  Tip Top H i l l  vo lcanics  occur on Line 20N wi th in  t h e  h igher  

r e s i s t i v i t y  s e c t i o n .  The low r e s i s t i v i t i e s  could e i t h e r  reflect  deep overburden 

o r  a rock type change. Both Line 16N and Line 20N show t h e  h igher  res i s t iv i t ies  

extending e a s t e r l y  under t h e  lower res is t ivi t ies  a t  depth.  This could i n d i c a t e  

e i t h e r  overburden o r  a more porous rock-type l y i n g  above the  volcanic  rocks. 

Weak IP  anomalies occur wi th in  t h e  h ighe r  r e s i s t i v i t y  s e c t i o n  on a l l  

l i n e s .  The anomalies are shal low relat ive t o  the  50 meter e l e c t r o d e  i n t e r v a l  

used f o r  t h e  survey.  These weak e f f e c t s  could r e s u l t  from spa r se ly  disseminated 

metal l ic  material, probably n o t  exceeding 2% by volume. However i n  an area 

where semi-precious minera ls  such as s i l v e r ,  o r  non-metall ic s u l f i d e s  such as 

s p h a l e r i t e  could occur ,  cau t ion  must be  excersized when a s ses s ing  weak IP  

anomalies. The s t r o n g e s t  I P  e f f e c t s  were recorded a t  t h e  fol lowing loca t ions :  

- Line  16N,  7W - 7+50W (near  an outcrop) 

- Line 18q, 6W - 7+50W . -  

- Line 20N, 6+50W - Tw 

Within t h e  lower r e s i s t i v i t y  s e c t i o n ,  t h e r e  are zones of weakly 
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anomalous IP e f f e c t s .  For example, on Line 1 8 N  t h e  frequency e f f e c t s  a t  

3+25W are f i v e  t i m e s  h ighe r  than a t  4+25W and both occur wi th in  a similar 

r e s i s t i v i t y  environment. A r e l a t i v e l y  s m a l l  amount of me ta l l i c  mater ia l  can 

casue IP anomalies of t h i s  magnitude i n  a low r e s i s t i v i t y  environment. 

are s e v e r a l  cases known where p y r i t e  and magnet i te  i n  the  overburden cause 

anomalies of t h i s  magnitude. A l t e r n a t i v e l y ,  some recent  volcanics  con ta in ing  

magnet i te  are low i n  r e s i s t i v i t y  and d i s p l a y  weak IP e f f e c t s .  

There 

6.  SUMMARY A N D  C O N C L U S I O N S  

A l imi t ed  t h r e e  l i n e  IP and r e s i s t i v i t y  survey has been c a r r i e d  

out  over  the  P a r r o t t  Lakes Prospec t .  The survey w a s  designed t o  test  t h e  

genera l  v i c i n i t y  of a z inc - s i lve r  geochemical anomaly. 

A moderately h igh  r e s i s t i v i t y  zone corresponds w e l l  wi th  a 

topographic high. Volcanic outcrops  on Line 2 0 N  occur wi th in  the  h ighe r  

r e s i s t i v i t i e s .  Much lower res is t ivi t ies  occur  both  t o  the  east and w e s t  on 

a l l  t h ree  l i n e s .  These lower res i s t iv i t ies  could r e f l e c t  e i t h e r  deep over- 

burden o r  more porous rock types.  

Very weak IP e f f e c t s  w e r e  recorded wi th in  both the  high and low 

r e s i s t i v i t y  environments. Magnetometer p r o f i l e s  along the g r id  l i n e s  would 

he lp  gauge t h e  degree of  c o n t r i b u t i o n  t o  the  IP  e f f e c t  by magnetite.  

Rock outcrops a t  7+50W, Line 2 0 N  may he lp  explain the  cause of  

the  adjacent  I P  anomaly. Poss ib ly  overburden t renching on Line 1 6 N  and 

Line 1 8 N  near  the  crest of t h e  h i l l  would i n v e s t i g a t e  the source of t h e s e  

high r e s i s t i v i t y  I P  anomalies. 

The weak I P  anomalies w i t h i n  t h e  low r e s i s t i v i t y  environment probably 

do n o t  warrant  f u r t h e r  i n v e s t i g a t i o n  un le s s  they c o r r e l a t e  with o t h e r  favourable  

condi t ions.  
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Geophysicist 

Dated: November 27, 1979 
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A S S E S S M E N T  D E T A I L S  

PROPERTY : Parrot t Lakes Prospect  MINING D I V I S I O N  : O m i n e c a  

SPONSOR: Asarco E x p l o r a t i o n  Co. PROVINCE: B r i t i s h  C o l u m b i a  
of C a n a d a  L t d .  

LOCATION : H o u s t o n  A r e a  

TYPE O F  SURVEY: 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  

OPERATING MAN DAYS: 6.0 DATE STARTED: J u l y  18, 1979 

EQUIVALENT 8 HR. MAN DAYS: 9.0 DATE F I N I S H E D :  J u l y  25, 1979 

CONSULTING MAN DAYS: 4.0 NUMBER O F  STATIONS: 66 

DRAFTING MAN DAYS: 

TOTAL MAN DAYS : 

4.5 NUMBER.OF READINGS : 576 

17.5 KM. O F  L I N E  SURVEYED: 3 . 2  

CONSULTANTS : 

A.W. Mullan, 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 ,  Don Mills, O n t a r i o .  

F I E L D  TECHNICIANS : 

J. Marsh, c/o 310 - 
G. Richardson, 4161 

DRAUGHTSMEN: 

R.C. N o r r i s ,  3000 - 
R . J .  P r y d e ,  R . R . # l ,  

355 B u r r a r d  S t ree t  , V a n c o u v e r ,  B. C. 
C r o w n  C r e s c e n t ,  V a n c o u v e r ,  B.C.  

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 .  
Sharon, O n t a r i o .  

P . J .  Anderson, 40 Landfa i r  C r e s c e n t ,  Scarborough, O n t a r i o .  

I 

D a t e d :  N o v e m b e r  27,  1979 
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STATEMENT OF COST 

Asarco Exp lo ra t ion  Co. of Canada Ltd. - I P  Survey 
Omineca Mining Div i s ion  - Hazel ton,  B.C. 

PERIOD: J u l y  18 - J u l y  25, 1979 

3 Operat ing days 
1 Standby 

EXPENSES : 

Vehicle  $146.60 
Meals & Accommodation 372.84 
Te  1 ep hone 25.00 
S upp l ies  28.76 
F r e i g h t  57.00 

$1,4 70.00 
190.00 

$630.00 
+ 10% 63.02 

693.22 

E x t r a  Labour 400.00 

+ 20% 80.00 

480.00 

. 

$2,833.22 

Geo log i s t  

Dated: November 27, 1979 
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CERTIFICATE 

I,  Ashton W. Mullan, of the C i t y  of 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 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 fe l low of t h e  Geological  

Association of Canada, Geophysics Div i s ion ,  wi th  a bus iness  addres s  a t  

310 - 885 Dunsmuir S t ree t ,  Vancouver, B.C. 

2. That I a m  r e g i s t e r e d  as  a member of t he  Associat ion of P ro fes s iona l  

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

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

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

f o r  over twenty-f i v e  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 ,  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  or  i n d i r e c t l y ,  i n  t h e  property o r  s e c u r i t i e s  of 

Asarco Explorat ion Co. of Canada L td . ,  o r  any a f f i l a i t e .  

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

geological  l i t e r a t u r e  and unpublTshed p r i v a t e  r epor t s .  

7. Permission is gran 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  requi rements  b u t  n o t  

Dated a t  Vancouver 

This 27th day of November, 1979 
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CERTIFICATE 

I, P h i l i p  George Ha l lo f ,  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  15 Barnwood Court ,  Don M i l l s ,  

Ontario. 

2. I a m  a g radua te  of t h e  Massachuset ts  I n s t i t u t e  of Technology 

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

Degree (1957) i n  Geophysics. 

3 .  I am a member of t h e  Soc ie ty  of Explora t ion  Geophys ic i s t s  and 

t h e  European Assoc ia t ion  of t h e  Explora t ion  Geophysicis ts .  

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 Ontario,  t h e  Province  of Bri t ish.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 ,  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 

Asarco Explorat ion Co. of Canada L t d . ,  o r  any a f f i l i a t e .  

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

published g e o l o g i c a 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  use  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. 

Dated a t  Toronto 

This 27th day of November, 1979 

Expiry Oats: i ' k i ~ s r y  25, 1980 
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CERTIFICATE 

I, JOHN MARSH, of t h e  Municipal i ty  of 
North York, Ontar io ,  DO HEREBY CERTIFY THAT: 

1. I am a geophysical c r e w  l eade r  r e s i d i n g  at 
200 Yorkland Blvd., Willowdale, Ontario,  

2. I a m  a graduate  of t h e  City of Norwich 
Technical Col lege,  U . K . ,  ordinary Nat ional  C e r t i f i c a t e  

(Electr ical  Engineering) 

3 .  I worked wi th  McPhar Geophysics Company f r o m  
1 9 6 8  t o  1 9 7 5  as  a geophysical c r e w  leader .  

4 .  I am p r e s e n t l y  employed as a geophysical 
crew l eade r  by Phoenix Geophysics Ltd, of 
Si0 1 885 Dunsmuir'Street; Vancouver, B.C. - 

Dated a t  Vancouver, B.C. 

This  29th Day of July, 1977 

( I  

John Marsh 












