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PHOENI x GEOPHYSICS LIMITED 

NOTES ON THE T H E O R Y ,  METHOD OF FIELD O P E R A T I O N ,  

A N D  PRESENTATION OF D A T A  

FOR T H E  I N D U C E D  POLARIZATION M E T H O D  

Induced P o l a r i z a t i o n  a s  a geophysical  measurement r e f e r s  

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

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

e l e c t r i c a l  c u r r e n t  i s  passed  through an a r e a  which c o n t a i n s  m e t a l l i c  

minerals  such as b a s e  m e t a l  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 t a k e s  p l a c e  through i o n s  p re sen t  i n  t h e  w a t e r  con ten 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  

minerals  have a much h i g h e r  s p e c i f i c  r e s i s t i v i t y  than  ground wa te r ,  

The group o f  m i n e r a l s  commonly descr ibed  a s  "metal l ic" ,  however, 

have s p e c i f i c  res i s t iv i t ies  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  t hose  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  to e l e c t r o n i c  i n  t h e  m t a l l i c  5 
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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  e n e r g i e 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  s u r f a c e ,  

i n c r e a s e s  w i t h  the  t ime t h a t  a d.c .  c u r r e n t  i s  allowed t o  flow through 

the rock; i . e .  a s  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 

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 o f  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  

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

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

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

f low i s  cu t  o f f ,  t h e  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 a s  a decaying p o t e n t i a l  d i f f e r e n c e .  

Th i s  

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  th rough t h e  system i s  reversed  r epea ted ly  

be fo re  t h e  p o l a r i z a t i o n  o c c u r s ,  the 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  i s  changed. 

This  is a consequence of t h e  f a c t  t h a t  t h e  amount of c u r r e n t  f lowing  

through each 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 ime t h a t  

c u r r e n t  has  been p a s s i n g  through i t  i n  one d i r e c t i o n .  



The v a l u e s  of  the  per  cen t  frequency e f f e c t  o r  F.E. are 

a measurement o f  the  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 o f  the  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  the r o c k  m a s s  i t  i s  found t h a t  t h e  metal f a c t o r  va lues  o r  

M.F. a r e  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 r e s e n t  i n  t h e  rock  m a s s .  

normalizing the F.E. v a l u e s  f o r  vary ing  res i s t iv i t ies .  

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

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

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

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

low concen t r a t ion .  The  lower l i m i t  of volume pe r  cen t  su lph ide  

necessary t o  produce a recognizable  IP anomaly w i l l  va ry  w i t h  t h e  

geometry and g e o l o g i c  environment of t h e  source ,  and t h e  method of 

execut ing the  survey.  However, su lph ide  m i n e r a l i z a t i o n  of  less than  

one pe r  cent by volume has been de tec t ed  by t h e  I P  method under 

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

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

search  f o r  d i s semina ted  m e t a l l i c  su lph ides  of  less t h a n  20% by volume. 

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

su lph ides  i n  s i t u a t i o n s  where, due t o  source  geometry, dep th  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  

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  shea r  zones,  makes t h e  I P  method a u s e f u l  t o o l  i n  checking EM 



- 4 -  

anomalies which are suspec ted  of be ing  due t o  t h e s e  causes .  

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

d i f f e r e n t i a t e  between t h e  economical ly  important  metal l ic  mine ra l s  

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

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

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

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

a r e  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 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 ‘chat a l l o w s  t h e  effects of  l a t e ra l  changes i n  the p r o p e r t i e s  

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

p r o p e r t i e s .  Cur ren t  i s  a p p l i e d  t o  t h e  ground at 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  a r e  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 a long  a surveyed l i n e ,  w i th  

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

e l ec t rodes .  I n  most su rveys ,  s e v e r a l  t r a v e r s e s  a r e  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 k ind  of survey requi red  

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

In 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  pe r  c e n t  f requency e f f e c t ,  and the apparent  m e t a l  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  p o i n t  of  t h e  cu r ren 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  o f  t h e  p o t e n t i a l  e l ec t rodes .  

(See F i g u r e  A.) The  r e s i s t i v i t y  v a l u e s  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  me ta 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  frequency e f f e c t .  The 

l a t e r a l  d i sp lacement  of a given v a l u e  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  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 the  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 was made. 

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

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

on ly  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  t hen ,  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 

the survey  l i n e .  

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

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

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

important  i n  the 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 

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

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

e l e c t r o d e s  are moved a f t e r  a series of p o t e n t i a l  r ead ings  has been made. 
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One of t h e  advantages of  the  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 b e  used f o r  bo th  d e t a i l e d  and reconnaissance  surveys 

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

each time. 

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

and t h e  v a l u e s  of (n) t o  b e  used i s  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 ,  the s i z e  of t h e  expected anomaly 

and t h e  speed w i t h  which i t  i s  d e s i r e d  t o  p rogres s .  

In 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 igu re  A demonst ra tes  t h e  method used 

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

metal f a c t o r ,  and appa ren t  pe r  cent  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 the 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  v a l u e s  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  i s  g r e a t e r  than  f o r  t h e  smal le r  

va lues  of (n) ;  i .e .  the dep th  of the measurement i s  inc reased .  

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

The I P  measurement i s  b a s i c a l l y  ob ta 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)obta ined  a t  two o p e r a t i n g  

f requencies .  

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

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

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

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 

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

w i l l  r ender  i t  imposs ib 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 i t  i s  t o o  noisy t o  record a reading .  

If a reading  can  be  ob ta ined ,  b u t  fo r  r easons  of n o i s e  there i s  some doubt 

as to i t s  accuracy,  t h e  reading  i s  b racke 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  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  the  geologic  environment or 

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  n e g a t i v e  frequency e f f e c t  va lue  

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  

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 .  

contour ing  n e g a t i v e  v a l u e s  t h e  con tour  l i n e s  are ind ica t ed  to 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 .  

I n  

The symbol "NR" i n d i c a t e s  t ha t  for some reason  t h e  ope ra to r  

a t t empt  to record  a r ead ing  a l though  normal survey procedures  d i d  not  

would sugges t  t h a t  one w a s  r equ i r ed .  T h i s  may be due t o  i n a c c e s s i b l e  

topography or 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 is 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  IN PLOTTING DIPOLE-  DIPOLE 

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  RESULTS 

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

S t d o n s  o n  l ine x = Electrode spread l ength  
n = Electrode s e p o r o f i o n  8 

t 9 
I 

n - l  ID2- 3,4 2,3-4,5 3.4-5.6 4.5-687 5,6-7,8 6,7- 819 
P P P P P n - 2  1 ~ 2 - 4 ~ 5  ~ ~ - 5 . 6  3,4-6,7 ~ ~ 5 - 7 ~ 8  5,6-8,9 Apparent R e s i s t i v i t y  

n - 3  P P P P i  
182-5.6 22-6,7 3,qe7,8 43-88,9 

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

Factor  

F. E. Fa E. F. E- FX. F. E. 

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

n - 2  

n - 3  1,2-5,6 2,3-6,7 3.4-7.8 43-8,s Apparent Percent 
F. E. F. E. F. E. Frequency Ef fec t  

1,2-6,7 2,3-7,8 3n4-8.9 n - 4  

F i g .  A 



PHOENIX GEOPHYSICS LIMITED 

REPORT ON THE 

INDUCED POLARIZATION 

AND RESISTIVITY TEST SURVEY 

ON THE 

CY CLAIM GROUP 

ATLIN MINING DIVISION 

WEIR MOUNTAIN AREA, BRITISH COLUMBIA 

FOR 

MATTAGAMI LAKE MINES LTD. 

1. INTRODUCTION 

At the request of Mattagami Lake Mines Ltd., we have complted a brief 

induced polarization and resistivity survey on the CY Claim Group. 

work was initiated at the request of Mr. Franco Morra, Exploration Geologist 

with Mattagami Lake Mines Ltd. 

The 

The property is 25 miles in a direction ,North 60 East from the town 
0 0 

of Atlin, B.C. 

Access to the property is by helicopter from the town of Atlin. 

The center of the property is located at 59 40" and 133 2O'W. 
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The purpose of the survey was to attempt to determine the possible 

presence of metallic mineralization associated with geochemical anomalies, 

radiometric anomalies and showings of Zn, Pb and U. 

2. DESCRIPTION OF THE PROPERTY 

The following claims are included in the area covered by the 

survey: 

CY 4 
CY 5 
CY 6 
CY 7 

3 .  EOLOG C DESCRIPTION OF ROCKS ND MINERALIZATION 

The area surveyed lies within the Cretaceous Surprise Lake batholith. 

The entire batholith is composed of relatively fresh alaskite. 

The following description of the rocks and mineralization was taken 

by reports made available by Mattagami Lake Mines Ltd. 

"The claims owned by Mattagami in this area cover part of the 

Cretaceous Surprise Lake batholith. The entire batholith presents anomalous 

radioactivity, with a U308 average content of 8 ppm, which is approximately 

3 times higher than the average U308 content detected in similar rock types 

elsewhere. 

Metalliferous mineralization within the area includes zeunerite 

and other non-identified uranium minerals, molybdenite, galena, sphalerite, 

hematite, magnetite, pyrite, fluorite, wolframite and beryl. 

All the above-listed minerals were found in outcrop as well as on 

talus slopes and along creek beds; with the exception of magnetite and 
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sphalerite which occur in mafic dykes, all the other minerals mainly 

occur within the alaskite, in fractures evident by hydrothermal alteration. 

Strong hydrothermal alteration is lacking within the alaskite, 

although kaolinization of the feldspars, chloritization and epidote 

alteration occur locally. 

Supergene alteration is evidenced by a surface zone of oxidation 

on the north side of Weir Mountain, and by the presence of a zone of 

Kasolite and wulfenite staining present on the SW flank of Weir Mountain. 

The only type of mineralization of some interest observed on outcrop 

seems to be always associated to local fractures or assumed faults. 

Structural lineaments in the map area have a constant N50 E trend 0 

and 6OoW dip. 

assumed faults were investigated nor followed for more than a few meters at 

the most". 

Due to the paucity of outcrops none of the fractures or 

Recent magnetic surveys and geological mapping have located magnetic 

diabase dikes that contain magnetite as distinct zoning at the edges of the 

dikes. In several localities, sphalerite can be seen to be associated with 

the magnetite, and it is felt that the source of the radiometric anomalies 

may be associated with these base metal occurrences. 

The outcrop in the area is poor, and the surface is covered by 

30 to 150 CM of very immature soil and glacial deposits. 

4 .  PRESENTATION OF RESULTS 

The induced polarization and resistivity results are shown on the 

following enclosed data plots. 

described in the notes preceding this report. 

The results are plotted in the manner 





Line A 

Line A 

Line B 

Line C 

X = 50 Meters Dwg. NO. I P  5120-1 

X = 25 Meters Dwg. No. IP  5120-2 

X = 25 Meters Dwg. No. I P  5120-3 

X = 25 Meters Dwg. NO.  IP  5120-4 

L i n e  D X = 25 Meters Dwg. NO. I P  5120-5 

Line E X = 25 Meters Dwg. NO. IP  5120-6 

A l s o  enclosed wi th  t h i s  r e p o r t  i s  Dwg. I.P.P. 3058, a p l an  map 

of t h e  CY Claims Grid a t  a s c a l e , o f  1:4000. 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 an  map as w e l l  a s  on t h e  d a t a  p l o t s .  

These ba r s  r ep resen t  the  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  transmitter and r ece ive r  e l e c t r o d e s  

when t h e  anomalous va lues  were 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  a n  

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 r equen t ly  d i f f i c u l t  

t o  e x a c t l y  p inpoin t  t h e  source  of an anomaly. Ce r t a in ly ,  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  25 meter e l e c t r o d e  i n t e r v a l s  t h e  p o s i t i o n  of a narrow su lphide  body 

can only be determined t o  l i e  between two s t a t i o n s  25 meters a p a 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  e v a l u a t e ,  a narrow, shallow source i t  i s  

necessary t o  use  s h o r t e r  e l e c t r o d e  i n t e r v a l s .  In 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,  wi th  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 ,  while  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  wi th  source ,  t h e  

l e n g t h  of t h e  i n d i c a t e d  anomaly a long  t h e  l i n e  should not  be taken t o  

r ep resen t  t h e  exac t  edges of t h e  anomalous m a t e r i a l .  

The geographic and geologic  informat ion  shown on h g .  No. I.P.P.3058 

has been taken from maps provided by Mattagami Lake Mines Ltd. 



5. DISCUSSION OF RESULTS 

A total of five test lines were surveyed on the CY Claim Group. 

The lines were placed at irregular intervals (see Dwg. No. I.P.P. 3 0 5 8 ) ,  

to cover positions of particular geologic interest. 

Line A 

This N-S line passed over a magnetic dike with which sphalerite 

could be seen to be associated. Measurements with X = 50 meters outlined 

two broad, weak anomalies at the south end of the line and a very weak, 

narrow anomaly centered at 25ON. 

When the measurements over this northern anomaly were repeated using 

X = 25M, a relatively definite, weak, narrow source is indicated at 250N. 

This correlates exactly with the position of the known mineralization at 

the edge of the dike. 

A s  explained in the Appendix to this report, it is not possible 

to evaluate the source of a narrow, shallow anomaly, if the electrode 

interval used is appreciably greater than the width of the source. In 

order to better locate, and evaluate the source of such an anomaly, it is 

necessary to repeat the measurements using shorter electrode intervals. 

Therefore, the anomaly centered at 250N on Line A could be better 

located, and evaluated, by making measurements with X = 15 meters. Further, 

it would be necessary to survey closely spaced parallel lines in order to 

determine the strike length and direction of the source. 

Line B 

This NW-SE line lies 500 to 1000 meters to the east of Line A. At 

about 250S, it passes over the eastern end of a distinct, linear magnetic 
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anomaly. There are weak I P  e f f e c t s  i n  t h i s  a r e a  t h a t  suggest  a source  a t  

depth,  o r  t o  t h e  s i d e  of t h e  l i n e .  

A t  t h e  n o r t h  end of t h e  l i n e ,  a very weak, shal low anomaly at  

300N may c o r r e l a t e  w i th  t h e  s i m i l a r  anomaly on t h e  n o r t h  end of Line A. 

O n  Line B ,  t h e  anomaly measured wi th  X = 25 meters i s  very  s i m i l a r  t o  

t h a t  measured on Line A us ing  X = 50 meters.  A s  explained i n  the Appendix, 

i t  would be  necessary  t o  r epea t  t h e  measurement 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  i n  o rde r  t o  b e t t e r  l o c a t e  t h e  source.  

Line C 

This  N-S l i n e  l i e s  a t  t h e  no r theas t e rn  edge of t h e  a r e a  of i n t e r e s t .  

A t  t h e  n o r t h  end of t h e  l i n e  t h e  r e s u l t s  show v a r i a b l e  but  h igh ,  apparent  

r e s i s t i v i t i e s  and very l i t t l e  I P  e f f e c t .  

However, a very d e f i n i t e  anomaly has  been loca ted  i n  t h e  i n t e r v a l  

from 3005 t o  150s. The anomalous p a t t e r n  sugges ts  e i t h e r  a broad zone a t  

some depth,  o r  a t a b u l a r  zone approximately p a r a l l e l  t o  t h e  l i n e  and some 

d i s t ance  t o  t h e  s i d e .  Fu r the r  measurements on a d d i t i o n a l  l i n e s  would be 

necessary t o  l o c a t e  and eva lua te  t h e  source of t h i s  q u i t e  d e f i n i t e  anomaly. 

Line D 

Th i s  N-S l i n e  c r o s s e s  t h e  most obvious magnetic f e a t u r e  loca t ed  by 

t h e  magnetic survey. The s t r o n g  magnetic anomaly l i e s  a long  t h e  southeas t  

s i d e  of a q u i t e  d i s t i n c t  d iabase  dike.  The weak, narrow, sha l low I P  anomaly 

centered  a t  75N on Line D occurs  a t  the  northwest con tac t  of t h e  d ike .  

The more d e f i n i t e  I P  anomaly centered  a t  25s occurs  a t  t h e  south  

contac t .  The c e n t e r  of t h e  I P  anomaly seems t o  be somewhat south  of t h e  

magnetic high.  This  may be of importance, s i n c e  magnet i te  i s  a m e t a l l i c  
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mineral that would contribute'to the IP anomaly. Detailed IP measurements 

and magnetic readings using closely spaced stations would help to sort 

out the exact correlation of the two effects. 

Line E 

The IP anomaly on this E-W line is very similar to that measured 

In both cases, the anomalous patterns indicate a fairly wide on Line D. 

source. However, this i s  a result of the fact that the survey line passes 

over the source at an angle of 45 . The true width of the source can best 

be checked by surveying lines perpendicular to the strike of the source, 

0 

using shorter electrode intervals. 

6. CONCLUSIONS 

The brief induced polarization and resistivity test survey completed 

on the CY Claim Group has shown that some zones of metallic mineralization 

are present. The measurements with X = 25 meters would suggest that most 

of these anomalies are due to narrow, shallow sources. As outlined in the 

Appendix to this report, the anomaly from a narrow source cannot be fully 

evaluated if the electrode interval used is much greater than the width of 

the source. In order to better locate, and evaluzta the sources of such 

narrow anomalies, it is necessary to repeat the measurements using shorter 

electrode intervals. 

The definite anomaly located at the south end of Line C has a 

different character. The anomalous pattern measured with X = 25 meters 

suggests a broad source, at some depth. However, the source could also be 

a tabular source lying approximately parallel to, but some distance from, 

the survey line. The source of this large magnitude, definite anomaly cannot 

be better located with the data presently available. 
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The measurements made on t h e  f i v e  l i n e s  a t  t h e  CY Claim Group during 

t h i s  b r i e f  survey,  show t h a t  m e t a l l i c  m i n e r a l i z a t i o n  i s  p resen t .  However, 

f u r t h e r  measurements wi th  d i f f e r e n t  e l e c t r o d e  i n t e r v a l s ,  and a l s o  measurements 

on a d d i t i o n a l  l i n e s ,  w i l l  b e  necessary before  t h e  poss ib l e  importance of 

t h e  m i n e r a l i z a t i o n  i n  t h e  sources  can be f u r t h e r  s tud ied .  

PHOENIX GEOPHYSICS LIMITED 

P h i l i p  G: H a l l  
Geophysicis t  

. o f ,  P t  

Expiry Dare: February 25, 1973 

Dated: October 16, 1978 
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ASSESSMENT DETAILS 

PROPERTY: Cy Claims MINING DIVISION: Atlin 

SPONSOR: Mattagami Lake Mines Ltd. PROVINCE: British Columbia 

LOCATION: Weir Mountain Area 

TYPE OF SURVEY: Induced Polarization 
and Resistivity 

OPERATING MAN DAYS: 5.3 DATE STARTED: August 2 2 ,  1978 

EQUIVALENT 8 HR. MAN DAYS: 7.9 DATE FINISHED: August 30, 1978 

CONSULTING MAN DAYS: 2.0 NUMBER OF STATIONS: 135 

DRAFTING MAN DAYS: 12.4 NUMBER OF READINGS: 900 

TOTAL MAN DAYS: 27.6 KM. OF LINE SURVEYED: 3.8 

CONSULTANTS: 

Philip G. Hallof, 15 Barnwood Court, Don Mills, Ontario. 

FIELD TECHNICIANS: 

R. Fernholm, 140 Margaret Avenue, Kitchener, Ontario. 
J. Kistabish, R.R.#4, (Pikogan) Amos, Quebec. 

DRAUGHTSMEN: 
R.C. Norris, 708 - 5 1  Parkwoods Village Drive, Don Mills, Ontario. 
R.J. Pryde, R.R.#l, Sharon, Ontario. 

PHOENIX GEOPHYSICS LIMITED 

Philip G. Hal 
Geophysicist 

Dated: October 16, 1978 Expiry Date: Februxf 25,1979 



c 

- 10 - 

STATEMENT OF COST 

Mattagami Lake Mines Ltd. - IP Survey 
Atlin Area - British Columbia 

PERIOD: August 22 - August 30, 1978 

CREW: R. Fernholm - J. Kistabish 

5% Operating days @ $490.00/day 
2 Travel ) 
2 Standby ) 4% days @ $190.00/day 

__ 

k Bad Weather ) 

$2,572.50 

855.00 

EXPENSES : 
Fares $ 662.25 
Meals & Accommodation 134.80 
Freight 194.00 
Supplies 41.90 
Miscellaneous 8.00 

$1,040.95 
+ 10% 104.10 

1,145.05 

Dated: October 16, 1978 

$4,572.55 

PHOENIX GEOPHYSICS LIMITED 

Expiri Date: February 25,1973 
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APPENDIX 

THE INTERPRETATION OF 

INDUCED POLARIZATION ANOMALIES 

FROM RELATIVELY SMALL SOURCES 

The  induced polarization method w a s  originalIy developed to  
detect disseminated sulphides and h a s  proven to  b e  v e r y  successful in the 
search fo r  "porphyry copper" deposits. 
that the I P  method can a l s o  be v e r y  useful  in exploring for  more  con- 
centrated deposi ts  of l imited s ize .  
anomalies that  are  often difficult to  interpret .  

In recent  y e a r s  we have found 

Th i s  type of source  gives sharp I P  

.. 

The anomalous pa t te rns  that develop on the contoured data 
plots w i l l  depend on the size,  depth and position of the source  and the 
relative s i ze  of t he  electrode interval.  
showing the e l ec t r i ca l  p a r a m e t e r s  of the ground. When the electrode 
interval (X)  is  appreciably g rea t e r  than the width of the source,  a la rge  
volume of unmineralized rock is  averaged into each measurement.  This 
is par t icular ly  t r u e  for the l a rge  values of the electrode separation (n). 

The data plots a r e  not sections 

The theoret ical  sca le  model resu l t s  shown in Figure 1 and 
Figure 2 indicate the effect of depth. 
is small  compared  to  the electrode in te rva l  (i. e. d X) the measxire- 
ment for  n = 1 wi l l  be anomalous. 
(X = 1. 0 units)  a n d  the n = 1 value is  definitely anomalous; the pattern 
on the contoured data plot is typical f o r  a relatively shallow, narrow, 
near-ver t ical  tabular source. 
source wi th  the depth increased  to  1. 5 units. 
anomalous; the l a r g e r  values of (n) a re  anomalous but  the magnitudes a r e  
much lower than f o r  the source  at l e s s  depth. 

If the depth to  the top of the source 

In F igure  1 the depth is  0. 5 units 

The r e su l t s  in F igu re  2 'a re  fo r  the same 
Here  the n = 1 value i s  not 

When the electrode in te rva l  is g rea t e r  than the width of the 
source, it  is not possible to de te rmine  its width o r  exact  position between 
the electrodes.  
the anomaly f r o m  a very  nar row source  with a v e r y  l a rge  t rue  I P  effect 
will be much the s a m e  as that f r o m  a zone with t w i c e  the width and 112 
the t rue I P  effect. The theore t ica l  s ca l e  model data  shown in Figure 3 
and Figure 4 demonst ra te  this problem. The depth and position of the 
source are  unchanged but the width and t r u e  I P  effect a r e  varied. The 
anomalous pa t te rns  and magnitudes a r e  essentially the same,  hence the 
data a r e  insufficient to  evaluate the source  completely. 

The  t rue  I P  effect within the source  is a l s o  indeterminate; 

The  n o r m a l  p rac t i s e  is to indicate the I P  anomalies  by solid, 
broken, o r  dashed ba r s ,  depending upon their  degree  of distinctiveness. 
These b a r s  r e p r e s e n t  the sur face  projection of the anomalous zones as 
interpreted f rom the location of the t ransmi t te r  and rece iver  electrodes 



when the anomalous values were  measured .  
Figure 2, F igu re  3 and F igure  4, no anomaly can be located with m o r e  
accuracy than the spread  length. 
indicating the anomaly corresponds fair ly  wel l  with the source, the length 
of the b a r  should not b e  taken to r ep resen t  the exact edges of the anomalous 
material .  

As i l lustrated in F igure  1, 

While the cen t r e  of the solid ba r  

If the source is shallow, the anomaly can b e  better evaluated 
using a s h o r t e r  electrode interval. When the electrode interval  used 
approaches the width of the source ,  the apparent  effects measured wi l l  
be near ly  equal t o  the true effects within the source.  When there  is  some 
depth to the top of the source,  it is not possible  to  use  electrode intervals 
that a r e  much l e s s  than the depth t o  the source.  In this situation, one 
must  rea l ize  that a definite ambiguity exis ts  regarding the width of the 
source and the I P  effect within the source.  

Our experience h a s  confirmed the desirabil i ty of doing detail. 
When a reconnaissance I P  survey using a relatively large electrode in- 
te rva l  indicates the presence of a nar row,  shallow source,  detail  with 
shorter  e lectrode intervals is n e c e s s a r y  in o r d e r  to better locate, and 
evaluate, the source.  
maximum apparent  I P  effect is measu red  f o r  n = 2 or n = 3. For in-  
stance, an anomaly originally located using X = 300' may be checked 
with X = 200' and then X = 100'. The data with X = 100' wil l  be quite 
different f r o m  the original reconnaissance r e su l t s  with X = 300'. 

The data of mos t  usefulness is obtained when the 

The data shown in F igu re  5 and F igure  6 a r e  field resu l t s  f rom 
a greenstone area in Quebec. 
than 30' i n  width) zones of mass ive ,  high-grade, zinc-silver ore. 
electrode in te rva l  of 200' w a s  used  f o r  the reconnaissance survey in o rde r  
to  keep the rate of p rogres s  at a n  acceptable level. The anomalies located 
were  low i n  magnitude. 

The  expected sources  were  narrow ( l e s s  
An 

The very  weak, shallow anomaly shown in Figure 5 is  typical 
of those located by the X = 200' reconnaissance survey. 
of this type w e r e  detailed using s h o r t e r  e lectrode intervals.  
the detail measurements  suggested broad zones of ve ry  weak mineralization. 
However, in the c a s e  of the sou rce  at 2ON to  ZZN, the measurements  with 
shorter  e lectrode intervals  confirmed the p re sence  of a strong, nar row 
source. The X = 50' resu l t s  are shown in F igure  6. 
h a s  shown the source  to  b e  12.5' of m a s s i v e  sulphide mineralization con- 
taining significant zinc and s i lve r  values. 

Several  anomalies 
In most  ca ses  

Subsequent dril l ing 

The  change in the anomaly  that r e su l t s  when the electrode in-  
te rva l  is reduced is not unusual. 
the narro+f source,  and p e r m i t s  the geophysicist to make a better evaluation 
of its importance. The completion of this type of detai l  is very  important. 
in order  t o  get the maximum usefulness  f r o m  a reconnaissance I P  survey. 

The  X = 50' data m o r e  accurately locates 
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