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PHOENIX Geophysics Limited 

NOTES ON THE THEORY, METHOD O F  FIELD OPERATIOW 

AND PRESENTATION O F  DATA 

FOR T H E  INDUCED POLARIZATION METHOD 

Induced Polarization as a geophysical measurement re fers  

to the blocking action o r  polarization of metallic o r  electronic 

conductors in  a medium of ionic solution conduction. 

This electro-chemical phenomenon occurs wherever 

electrical  cu r ren t  is passed through an area which contains metallic 

minerals such as base metal  sulphides. Normally, when current is 

passed through the ground, as in res is t ivi ty  measurements,  a l l  of the 

conduction takes place through ions present  in  the water content of the 

rock, or  soil,  i. e. by ionic conduction. This is because almost all  

minerals have a much higher specific resist ivity than ground water. 

The group of minerals  commonly described as "metallic11, however, 

have specific resist ivit ies much lower than ground waters. 

induced polarization effect takes place at those interfaces where the 

mode of conduction changes f rom ionic in  the solutions filling the 

interstices of the rock to electronic in  the metallic minerals present 

The 
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in the rock. 
\ 

The blocking action o r  induced polarization mentioned 

above, which depends upon the chemical energies necessary  to allow 

the ions to give up o r  receive electrons f rom the metallic surface,  

increases with the t ime that a d. c. current  is allowed to f low through 

the rock; i. e. as ions pile up against the metallic interface the 
* 

resistance to cu r ren t  flow increases.  Eventually, there is enough 

polarization in  the fo rm of excess ions a t  the interfaces, to appreciably 

reduce the amount of cur ren t  flow through the metallic particle. 

polarization takes place a t  each of the infinite number of solution-metal 

interfaces in a mineralized rock. 

This 

When the d. c. voltage used to create  this d. c. cu r ren t  

flow is cut off, the Coulomb forces  between the charged ions forming 

the polarization cause  them to return to their normal position. This 

movement of charge  c rea t e s ' a  small  current  flow which can be 

measured on the sur face  of the ground as a decaying potential difference. 

F r o m  a n  alternate viewpoint i t  can be seen that i f  the 

direction of the cu r ren t  through the system is reversed repeatedly 

before the polarization occurs,  the effective resistivity of the system 

a s  a whole will change as the frequency of the switching i s  changed. 

This is a consequence of the fact that the amount of current  flowing 

through each metall ic interface depends upon the length of t ime that 

current has been passing through it in  one direction. 
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The values of the p e r  cent frequency effect o r  F. E. a r e  

a measurement of the polarizatioli i n  the rock mass. However, since 

the measurement of the degree of polarization is related to the apparent 

resistivity of the rock mass  it is found that the metal factor-values or 

M. F. a r e  the mos t  useful values in determining the amount of 

polarization present  in  the rock mass.  

normalizing the F. E. values for varying resistivities. 

The MF values a r e  obtained by 

The induced polarization measurement  i s  perhaps the most 

powerful geophysical method for the d i rec t  detection of metallic 

sulphide mineralization, even when this mineralization is of very 

low concentration. 

necessary to produce a recognizable IP anomaly will vary with the 

geometry and geologic environmentmf -the source,  and the method of 

executing the survey. However, sulphide mineralization of less  than 

The lower l imit  of volume pe r  cent sulphide 

one pe r  cent by volume has been detected by the IP method under 

proper g eolo gi c a1 conditions . 
The grea tes t  application of the IP method has been in the 

search  for disseminated metallic sulphides of l e s s  than 20% by volume. 

However, it has also been used successfully in  the search for massive 

sulphides in situations where, due to source  geometry, depth of source, ' 

or low resistivity of surface layer, the EM method can not be successfully 

applied. The ability to differentiate ionic conductors, such a s  water 

filled shear zones, makes the IP method a useful tool in checking EM 
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! 
anomalies which a r e  suspected of being due to these causes. 

In no rma l  field applications the IP method does not 

differentiate between the economically important metallic minerals  

such a s  chalcopyrite, chalcocite, molybdenite, galena, etc. , and the 

other metallic minera ls  such as pyrite. 

is  due to the total of a l l  electronic conducting minerals  in  the rock mass,  

The induced polarization effect 

Other electronic conducting mater ia ls  which can produce an IP response 

a r e  magnetite, pyrolusite, graphite, and some forms of hematite. 

In the field procedure,  measurements  on the surface a r e  

made in a way that allows the effects of l a t e ra l  changes in the properties 

of the ground to be separated f rom the effects of vertical-changes in the 

properties. 

(X) apart. 

Cur ren t  is applied to the ground at two points in  distance 

The potentials a r e  measured at  two other points-(X) feet 

apart, in line with the cur ren t  electrodes is an  integer number (n) times 

the basic distance (X). 

The measurements  a r e  made along a surveyed line, with 

a constant distance (nX) between the neares t  cur ren t  and potential 

electrodes. In mos t  surveys,  several  t r ave r ses  a re  made with various 

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

(detailed or  reconnaissance) decides the number of values of (n) used. 

In plotting the resul ts ,  the values of the apparent resistivity, 

apparent pe r  cent frequency effect, and the apparent metal  factor 



measured for each s e t  of e lectrode positions a r e  plotted at the inter- 

section of grid lines, one f r o m  the center point of the current  electrodes 

and the other f rom the center  point of the potential electrodes. 

Figure A. )  The resist ivity values a r e  plotted above the l ine-as  a m i r r o r  

image of the metal  factor values below. 

metal factor values, a r e  plotted the values of the p e r  cent frequency effect. 

(See 

On a second line, below the 

In some cases  the values of p e r  cent frequency effect a r e  plotted as 

superscripts of the meta l  factor value. 

effect values a r e  not contoured. 

value is determined by the location along the survey line of the center 

point between the current  and potential electrodes. 

value from the line is determined by the distance (nX) between the current  

and potential electrodes when the measurement  was made. 

In this second case the frequency 

The l a t e ra l  displacement of a given 

The distance of the 

. The separation between sender  and receiver electrodes is ._ 

only one factor which determines the depth to which the ground is being 

sampled in any par t icular  measurement .  

contoured, a r e  not section maps of the electr ical  properties of the 

ground under the survey line. 

The plots then, when 

The interpretation of the results f rom 

any given survey must  be ca r r i ed  out using the combined experience 

gained from field resul ts ,  model study results and theoretical investi- 

gations. 

measured i s  important in  the interpretation. 

The position of the electrodes when anomalous values a re  



- 6 -  

In the field procedure,  the interval over  which the potential 

differences a re  measured is the same  as the interval over which the 

electrodes a r e  moved after a s e r i e s  of potential readings has been made. 

One of the advantages of the induced polarization method i s  that the 

same equipment can be used for both detailed and reconnaissance surveys 

merely by changing the distance (X) over which the electrodes a r e  moved 

each time. 

to 2000 feet  for  (X). Tn each case, the decision as to the distance (X) 

and the values of (n) to be used is largely determined by the expecter! 

s ize  of the minera l  deposit being sought, the s i ze  of the expected anomaly 

and the speed with which i t  is des i red  to progress .  

In the past, intervals have been used ranging from 25 feet 

The diagram in Figure A demonstrates the method used 

in  plotting the results.  Each value of the apparent resistivity, apparent 

metal factor,  and apparent p e r  cent frequency-effect is plotted and 

identified by the position of the four electrodes when the measurement 

was made. It can be seen that the values measured  fo r  the la rger  values 

of (n) a r e  plotted far ther  f rom the line indicating that the thickness of 

the layer of the ear th  that is being tested is g r e a t e r  than for the smaller  

values of (n); i. e. the depth of the measurement  is increased. When 

the F. E. values a r e  plotted a s  superscr ipts  to the M F  values the third 

section of data  values is not presented and the.F. E. values a r e  not 

contoured. 



The IP measurement is basically obtained by measuring the 

difference in potential o r  voltage ( A V )  obtained a t  two operating frequen- 

cies. 

the apparent resistivity of the ground. 

where the current  is very low due to poor electrode contact, o r  the 

apparent resist ivity is very low, o r  a combination of the two effects; the 

value of (a V )  the change in potential will be too smal l  to be measurable. 

The symbol "TL" on the data plots indicates this situation. 

The voltage is the product of the cur ren t  through the ground and 

Therefore in field situations 

In some situations spurious noise, either man made o r  natural, 

will render it  impossible to obtain a reading. The symbol ' ' f i v 1  on the 

data plots indicates a station a t  which it is too noisey to record a reading. 

If a reading can be obtained, but for reasons of noise there is some doubt 

as  to its accuracy, the reading is  bracketed in the data plot ( ). 

In. certain situations negative values of Apparent Frequency 

Effect a r e  recorded.. 

spurious electrical  effects. 

This may be due to the geologic environment o r  

The actual negative frequency effect value 

recorded is indicated on the data plot, however the symbol .''NEG" is 

indicated for the corresponding value of Apparent Metal Factor. 

contouiing negative values the contour l ines are indicated to the nearest  

In 

positive value in the immediate vicinity of the negative value. 

The symbol "NR" indicates that fo r  some reason the operator 

did not attempt to record a reading although normal  survey procedures 

would suggest that one was required. This may  be due to inaccessible 

topography o r  other similar reasons. Any symbol other than those dis- 
I .  

cussed above is, unique to a particular situation and is described within 

the body of the report. 
- 
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PHOENIX GEOPHYSICS L I M I T E D  

REPORT O N  THE 

I N D U C E D  POLARIZATION 

A N D  RESISTIVITY S U R V E Y  

O N  T H E  

O R 0  D E N O R O  G R I D ,  WILGRESS L A K E  A R E A  

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

FOR 

G R A N B Y  M I N I N G  CORPORATION 

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  

ou t  f o r  Granby Mining Corporat ion over  p a r t  of t h e  Oro Denoro Grid,  

Wilgress  Lake area i n  t h e  Greenwood Mining Div is ion ,  B .C .  

The survey g r i d  i s  bounded t o  t h e  east  by Highway # 3  which 

provides  e x c e l l e n t  access t o  t h e  area. The c e n t r e  of t h e  g r i d  i s  pos i t i oned  

a t  about  49 08' n o r t h  l a t i t u d e  and 118 33' w e s t  longi tude .  The Phoenix 

Mine i s  loca ted  about  3.5 m i l e s  t o  t h e  southwest .  

0 0 

The purpose of t h e  I P  survey  w a s  t o  exp lo re  f o r  copper minera l i -  

z a t i o n  i n  g e o l o g i c a l l y  f avourab le  areas. 

The f i e l d  survey took p l a c e  du r ing  t h e  per iod  of September 23 - 

29,  1976. The geophys ica l  P a r t y  Chief w a s  Richard G. Fernholm. H i s  
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q u a l i f i c a t i o n  c e r t i f i c a t e  i s  appended t o  t h i s  r e p o r t .  

A McPhar P-660 frequency domain I P  system w a s  used f o r  t h e  

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

2. DESCRIPTION OF THE PROPERTY 

The p rope r ty  c o n s i s t s  of t h e  fo l lowing  l i s t e d  c l a i m s  he ld  under 

an  op t ion  agreement from W.E. McArthur Jr. of Greenwood, B.C. 

CLAIM NAME 

MAB FRACTION 

MAB2 

MAB 3 

MAB4 

MAB 5 

JEEP 11 FRACTION 

JEEP 13 

MINNIE MOORE 

TAG NUMBER 

396112 

287165 

396114 

742650 

742651 

396073 

396075 

RECORD NUMBER 

20360 J 

21419 r/ 

21420 1,’ 

27005 

27006 j 

19070 

19072 

L 5 9 3  

/ 

It is  r e p o r t e d  t h a t  Mineral  C l a i m  Map # 8 2  E / 2  E (M) does no t  

show a l l  t h e  v a l i d  minera l  c l a i m s  i n  t h i s  area. 

3. P R E S E N T A T I O N  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  fo l lowing  d a t a  p l o t s  i n  t h e  manner descr ibed  i n  t h e  n o t e s  preceding 

t h i s  r e p o r t .  

L ine  

4 s  

0 

Elec t rode  I n t e r v a l s  

200 f e e t  

200 f e e t  

Dwg. No. 

I P  5031-1 

IP 5031-2 
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Line 

4 N  

8N 

1 2 N  

16N 

2 ON 

24N 

2 8N 

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

200 f e e t  

200 f e e t  

200 f e e t  

200 f e e t  

200 feet  

200 f e e t  

200 f e e t  

Dwg. No. 

IP  5031-3 

IP  5031-4 

IP  5031-5 

IP 5031-6 

I P  5031-7 

IP  5031-8 

IP 5031-9 

Also enclosed wi th  t h i s  r e p o r t  i s  Dwg. I.P.P. 3024, a p l an  map 

of t h e  Oro Denoro Grid a t  a scale of 1" = 200'. The d e f i n i t e ,  p robable  

and p o s s i b l e  Induced P o l a r i z a t i o n  anomalies  are ind ica t ed  by b a r s ,  i n  

t h e  manner shown on t h e  legend,  on t h i s  p l an  map as w e l l  as on t h e  d a t a  

p l o t s .  These b a r s  r e p r e s e n t  t h e  s u r f a c e  p r o j e c t i o n  of t h e  anomalous zones 

as  i n t e r p r e t e d  from t h e  l o c a t i o n  of t h e  t r a n s m i t t e r  and r e c e i v e r  e l e c t r o d e s  

when t h e  anomalous va lues  w e r e  measured. 

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

averaging p rocess ,  as are a l l  p o t e n t i a l  methods, i t  i s  f r e q u e n t l y  

d i f f i c u l t  t o  e x a c t l y  p inpo in t  t h e  source  of an anomaly. C e r t a i n l y ,  no 

anomaly can be  loca ted  wi th  more accuracy  than  t h e  e l e c t r o d e  i n t e r v a l  

l eng th ;  i . e .  when us ing  400' e l e c t r o d e  i n t e r v a l s  t h e  p o s i t i o n  of a narrow 

su lph ide  body can only  be  determined t o  l i e  between two s t a t i o n s  400' 

a p a r t .  I n  o r d e r  t o  d e f i n i t e l y  l o c a t e ,  and f u l l y  eva lua te ,  a narrow, 

shal low source  i t  is  necessary  t o  u s e  s h o r t e r  e l e c t r o d e  i n t e r v a l s .  I n  o r d e r  

t o  l o c a t e  sou rces  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 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 ,  
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while the centre of the indicated anomaly probably corresponds fairly 

well with source, the length of the indicated anomaly along the line 

should not be taken to represent the exact edges of the anomalous material. 

The Grid information shown on Dwg. I.P.P. 3024 has been taken 

from maps made available by the staff of Granby Mining Corporation. 

4 .  DESCRIPTION OF GEOLOGY 

Mining activity, primarily for copper, has been carried on 

intermittently in the Greenwood-Phoenix area for about 75 years. 

The ore deposits are irregular replacement bodies occurring in 

a limestone close to intermediate and acid intrusives. The limestone 

is usually locally metamorphosed to a skarn. 

The mineralization consists of chalcopyrite, pyrite and 

magnetite with sphalerite and galena as accessory minerals in some deposits. 

Gold and silver are recovered from most copper ores. 

5. DISCUSSION OF RESULTS 

The Induced Polarization (IP) and Resistivity survey has located 

several low magnitude IP anomalies in moderate to high resistivity envir- 

onments. 

An interpretation of sub-surface resistivity levels is shown on 

accompanying plan map Dwg. I.P.P. 3024. With this method, the dominant 

underlying resistivity-level is projected to the surface. 

contoured presentation can be useful in outlining some geological formations, 

and cross structures and generally determining strikes and trends. 

In the grid area, the limestones display quite variable resis- 

The resulting 

tivities depending on impurity content, porosity and degree of alteration. 

The diorites located near the west end of Line 0 and Line 4s are highly 
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r e s i s t i v e .  Acid ic  i n t r u s i v e s  cen t r ed  a t  42+00W on Line 4s and 44+00W 

on Line 0 a re  moderately res i s t ive .  The r e s i s t i v i t y  p a t t e r n s  sugges t  

a l i m i t e d  depth  e x t e n t  t o  t h e s e  i n t r u s i v e s .  Reduced res i s t iv i t ies  

c o r r e l a t e  w i t h  mapped ska rn  a t  47+00W on Line 0. 

t h e  r e s i s t i v i t y  con tour s  is  north-south.  

The o v e r a l l  t r end  of 

A Turam e lec t romagne t i c  survey shows very  weak EM anomalies  

co inc id ing  wi th  re la t ive r e s i s t i v i t y  lows a t  59+00W, 57+00W and 47+00W 

on Line 0. 

r e s i s t i v i t y  are n o t  very  low. 

and t h e r e f o r e  t h e  r e s i s t i v i t y  v a l u e s  i n  t h e  sources  would be apprec i ab ly  

lower than  t h e  appa ren t  v a l u e s  measured us ing  X = 200 f e e t .  

narrow zones of low r e s i s t i v i t y  could e a s i l y  be t h e  source  of t h e  weak 

EM anomalies.  

1 
The apparent  r e s i s t i v i t y  va lues  i n  t h e s e  zones of low 

However, t h e  sources  may be  q u i t e  narrow 

These 

Weak bu t  w e l l  de f ined  I P  anomalies w e r e  l oca t ed  on Line  4 s  

and Line 0. These low magnitude anomalies a r e  no t  t y p i c a l  of l a r g e  

massive su lph ide  bod ies  con ta in ing  a l a r g e  p ropor t ion  of meta l l ic  su lph ide  

mine ra l i za t ion .  However, s i n c e  t h e  I P  method i s  a n  averaging  process  they  

could i n d i c a t e  narrow bod ies  w i t h i n  an  unmineralized, count ry  rock ,  o r  a 

minera l ized  body a t  depth  o r  a minera l ized  body con ta in ing  cons ide rab le  

non-metall ic su lph ide  such as  s p h a l e r i t e .  

A geochemical s o i l  sample p r o f i l e  over Line 0 shows an anomalous 

z inc  h igh  of 900 ppm co inc iden t  w i t h  t h e  sha l low I P  anomaly a t  47+00W. 

Weak z i n c  anomalies  of 125 - 175'ppm occur  i n  t h e  v i c i n i t y  of t h e  I P  

anomaly a t  59+00W. 

P a r t  of Line  4s  w a s  p rev ious ly  surveyed by Huntec us ing  

r e l a t i v e l y  l a r g e  400 f o o t  d i p o l e s  and t h e  pole-dipole  a r r a y .  I n  g e n e r a l ,  
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t h e  two surveys  show reasonable  agreement. The s h o r t e r  200 f o o t  d i p o l e s  

and t h e  expanding d i p o l e  technique used by Phoenix,  p rovide  more d e t a i l  

and show bo th  l a t e ra l  and ver t ica l  v a r i a t i o n s  t h a t  w e r e  averaged out  by 

t h e  Huntec survey.  

A d i s c u s s i o n  of t h e  s t r o n g e r  I P  anomalies  fol low: 

Line  4 s  

A complex IP  anomaly, probably c o n s i s t i n g  of two sources ,  occurs  

between 38+00W and 46t00W. The two sources  are sepa ra t ed  by a zone of 

h igher  r e s i s t i v i t i e s  which appears  t o  have l i m i t e d  depth  ex ten t .  A 

g r a n i t i c  ou tc rop  c o r r e l a t e s  w i th  t h e  h ighe r  r e s i s t i v i t i e s  and may occur  

as a s i l l .  The I P  sources  are low i n  magnitude w i t h  an  i n d i c a t e d  depth 

t o  t h e  top  of about  50 - 100 f e e t .  The IP  anomaly could extend beneath 

t h e  h igh  r e s i s t i v i t y  zones. The I P  anomalies  s t r a d d l e  a highway which i s  

bounded on e i t h e r  s i d e  by a wooden p o s t ,  barbed w i r e  fence .  Checking f o r  

300 f e e t  e i t h e r  s i d e  of t h e  l i n e  showed no evidence of e lec t r ica l  grounding. 

Fu r the r  t o  t h e  n o r t h  on o t h e r  l i n e s ,  no anomalies  are i n d i c a t e d  i n  t h e  

v i c i n i t y  of t h e s e  same fences .  Therefore  i t  s e e m s  u n l i k e l y  t h a t  t h e  

f ence  c o n t r i b u t e s  s i g n i f i c a n t l y  t o  t h e  recorded IP  e f f e c t .  

A weak sha l low IP  anomaly l o c a t e d  between 58+00W and 62+00W 

probably c o r r e l a t e s  w i t h  a similar f e a t u r e  on Line  0 a t  59+00W. 

Line 0 

A complex I P  anomaly between 4OtOOW and 48+00W i s  q u i t e  s i m i l a r  

t o  t h e  anomaly on Line 4 s .  

l i m i t e d  dep th  e x t e n t ,  c o r r e l a t i n g  w i t h  a g r a n i t i c  ou tcrop ,  s e p a r a t e s  t h e  

two anomalous IP  sources .  The wes tern  sou rce  a t  47+00W appears  shal low 

and i s  s u f f i c i e n t l y  f a r  t o  t h e  w e s t  t o  b e  una f fec t ed  by t h e  barbed w i r e  

Again a zone of h ighe r  r e s i s t i v i t i e s  w i th  
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fence.  The e a s t e r n  source  occurs  a t  a depth of about 100 f e e t .  The IP  

anomaly may extend under t h e  h igh  r e s i s t i v i t y  s e c t i o n .  

A z i n c  s o i l  geochemical anomaly of 900 ppm and a n  outcropping 

of skarn both  occur  a t  47+00W, co inc iden t  wi th  t h e  sha l low IP  anomaly. 

A weak probable  ca t egory  IP  anomaly, t h a t  i s  sha l low r e l a t ive  t o  

t h e  e l e c t r o d e  spac ing ,  i s  cen t r ed  a t  59+00W. A minor i n c r e a s e  i n  z i n c  s o i l  

geochemistry occur s  i n  t h i s  v i c i n i t y .  

Line 4N 

A weak I P  anomaly i n  a moderately h igh  r e s i s t i v i t y  environment i s  

cent red  a t  48+00W. This  could b e  a NNW extens ion  of t h e  complex anomaly 

descr ibed  on Line  4 s  and Line  0 .  However i t  i s  lower i n  magnitude and 

more poor ly  de f ined .  

Line 8N 

Inc reased  frequency e f f e c t s  between 44+00W and 54+00N c o r r e l a t e  

wi th  r e l a t i v e l y  h igh  r e s i s t i v i t i e s .  A r e s i s t i v i t y  low cen t r ed  a t  47+00W 

may i n d i c a t e  some concen t r a t ion  of more conduct ive material. Th i s  weak 

anomaly could be  a weak NNW ex tens ion  of t h e  complex IP  anomalies  t o  t h e  

south.  

Line 1 2 N  

A weak poor ly  de f ined  zone of increased  frequency e f f e c t s  occurs  

between 50+00W and 56+00W. There i s  no evidence of any s i g n i f i c a n t  concen- 

t r a t i o n  of meta l l ic  mater ia l .  

Line 16N 

A z i n c  showing i s  repor t ed  i n  t h e  v i c i n i t y  of t h i s  l i n e .  A minor 
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Metal Fac tor  anomaly i s  cen t r ed  a t  depth  under 58+00W. Weak I P  anomalies 

can be important  when non-metal l ic  s p h a l e r i t e  i s  an  important  c o n s t i t u e n t  

of a minera l ized  showing. 

6. SUMMARY A N D  CONCLUSIONS 

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  loca t ed  complex 

I P  anomalies on Line  4 s  and Line 0, i n  a moderately h igh  r e s i s t i v i t y  

environment. 

L ine  12N and Line  16N, may i n d i c a t e  an  ex tens ion  t o  t h e  "W. However, t h e r e  

i s  a p o s s i b i l i t y  t h a t  t h e  anomaly could t r e n d  i n  a more n o r t h e r l y  d i r e c t i o n  

under Wilgress  Lake. 

Weaker and more poor ly  de f ined  anomalies  on Line 4N, Line 8 N ,  

The complex IP  anomalies are be l i eved  t o  c o n s i s t  of two sources  

sepa ra t ed  by a h ighe r  r e s i s t i v i t y  zone which c o r r e l a t e s  w i t h  a c i d i c  

i n t r u s i v e s .  On Line  4s and Line  0 t h e r e  i s  a n  i n d i c a t i o n  both of l i m i t e d  

depth  t o  t h e  i n t r u s i v e  and t h e  p o s s i b i l i t y  t h a t  t h e  IP anomalies extend 

under t h i s  body. 

Some depth  t o  t h e  t o p  of t h e  anomalies  i s  ind ica t ed  except  f o r  

t h e  w e s t  zone a t  47+00W on Line  0. This  sha l low appearing anomaly 

c o r r e l a t e s  w i t h  both  a z i n c  s o i l  anomaly of 900 ppm and a skarn  outcrop.  

S ince  s p h a l e r i t e  could b e  a c o n s t i t u e n t  of t h e  anomalous source ,  f u r t h e r  

i n v e s t i g a t i o n  i s  warranted.  

Weak, sha l low I P  anomalies w e r e  l o c a t e d  on t h e  w e s t  s i d e  of t h e  

g r i d  on Line  4s and Line 0. Extremely weak, p o s s i b l e  ca tegory ,  I P  e f f e c t s  

extend t o  t h e  n o r t h  as  f a r  as  Line  12N. A minor i n c r e a s e  i n  s o i l  z inc  

con-mt was obta ined  i n  t h i s  v i c i n i t y  on Line  0. Any f u r t h e r  i n v e s t i g a t i o n  

of t h e s e  anomalies  should a w a i t  r e s u l t s  ob ta ined  over  t h e  s t ronge r  zone 

t o  t h e  east. 



- 9 -  

I f  f avourab le  r e s u l t s  are obta ined  from t h e  i n v e s t i g a t i o n  of t h e  

complex I P  zone, c o n s i d e r a t i o n  should be given t o  extending t h e  survey both 

t o  t h e  south  and n o r t h  over  Wilgress  Lake. 

i n  t h e  win te r  when t h e  s u r f a c e  i s  f rozen .  

Any l a k e  work should be done 

SUGGESTED DRILL PROGRAM 

There i s  some i n d i c a t i o n  of an  e a s t e r l y  d i p  t o  t h e  complex I P  

anomalies.  However, d i p  de t e rmina t ions  tend t o  be u n r e l i a b l e  i n  t h e  

v i c i n i t y  of m u l t i p l e  sou rces  and t h e  geo log ica l  d i p s  are  be l i eved  t o  be 

t o  t h e  w e s t .  The sha l low anomaly a t  47+00W on Line 0 may be  narrow and 

could be missed by a ve r t i ca l  hole .  

t es t  t h i s  sou rce  be  d r i l l e d  t o  t h e  east .  It may be necessary  to change 

t h e  d i r e c t i o n  i n  d r i l l i n g  Hole f 2  depending on t h e  r e s u l t s  ob ta ined  from 

Hole #l. 

It i s  recommended t h a t  Hole #1 t o  

DH #1 - Line  0 - D r i l l  h o l e  t o  t h e  east t o  a dep th  of 

300 f e e t  t o  pas s  beneath 47+00W a t  a depth  of 

100 f e e t .  

DH #2 - Line  0 - D r i l l  ho l e  t o  a depth  of 400 f e e t  t o  

p a s s  beneath 42+00W a t  a depth  of 200 f e e t .  Azimuth 

of t h e  h o l e  t o  depend on r e s u l t s  ob ta ined  from Hole #l .  

DH 113 - Line  0 - D r i l l  a v e r t i c a l  ho le  t o  a depth  of 300 

f e e t  from 45+00W. This  ho le  i s  designed t o  i n v e s t i g a t e  

t h e  area beneath t h e  r e s i s t i v i t y  h igh  and would be  

c o n d i t i o n a l  on favourable  i n d i c a t i o n s  i n  Hole #1 and 

Hole #2. 
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Dated: November 18, 1976 
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ASSESSEMENT DETAILS 

MINING DIVISION: Greenwood 

PROVINCE: British Columbia 

PROPERTY: Oro Denoro Grid 

SPONSOR: Granby Mining Corp. 

LOCATION: Wilgress Lake Area 

TYPE OF SURVEY: Induced Polarization 

OPERATING MAN DAYS: 23  DATE STARTED: September 22, 1976 

EQUIVALENT 8 HR. MAN DAYS: 34.5 DATE FINISHED: October 1, 1976 

CONSULTING MAN DAYS: 2 NUMBER OF STATIONS: 125 

DRAFTING MAN DAYS: 5 NUMBER OF READINGS: 801 

TOTAL MAN DAYS: 41.5 MILES OF LINE SURVEYED: 4.39 

CONSULTANTS: 

Ashton W. Mullan, 1521 Pemberton Ave., North Vancouver, B.C. 
Philip G. Hallof, 15 Barnwood Court, Don Mills, Ontario. 

FIELD TECHNICIANS: 

R. Fernholm, 63 Manchester Road, Kitchener, Ontario. 
B. Steele, General Delivery, Beaverdell, B.C. 
Plus 2 Helpers: Supplied by Client 

DRAUGHTSMEN: 

F.R. Peer, 10 Carabob Court, Apt. 402, Agincourt, Ontario. 
B. Boden, R.R. #l, Omemee, Ontario. 

PHOENIX GEOPHYSICS L I M J D  
.A =cc, 

Ashton W. Mull 
Geologist 

Dated: November 18, 1976 
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STATEMENT OF COST 

Granby Mining Corp. Ltd.  - I P  Survey - Oro-Denoro Grid - Wilgress  Lake 
Area, B.C. 

CREW : R. Fernholm - B. Steele 

Breakdown of Cost 

5% days Operat ing @ $395.00/day 

@ $150.OO/day 
1% days  Travel and 1% days Organiza t ion)  

EXPENSES 

Fa res  
Vehic le  
Meals & Accommodation 
F r e i g h t  
Telephone 
Supp l i e s  
Miscel laneous 

+ 10% 

117.44 
25.53 

190.74 
13.57 
28.97 
33.59 

9.53 

419.37 
41.94 

Dated: November 18, 1976 

$2,172.50 

225.00 

461.31 

$2,858.81 

PHOENIX GEOPHYSIC 

Ashton 
Geologi 

W. Mu1 
.st 
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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 a m  a g e o l o g i s t / g e o p h y s i c i s t  and a f e l l o w  of t h e  Geologica l  

Assoc ia t ion  of  Canada, Geophysics Div i s ion ,  w i t h  a b u s i n e s s  a d d r e s s  a t  

1521 Pemberton Avenue, North Vancouver, B.C.  

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

Engineers  of t h e  P rov inces  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 U n i v e r s i t y .  

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

f o r  over  twenty y e a r s .  

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

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

Granby Mining Corpora t ion  o r  any a f f i l i a t e .  

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

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

7. Pe rmis s ion  is  g r a n t e d  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  r equ i r emen t s  

Dated a t  North Vancouver 

This  18 th  day of November, 

bu t  n o t  

1976 

f o r  a d v e r t i s i n g  purposes .  

- 
A 
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CERTIFICATE 

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

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

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

Ontar io .  

2. I a m  a g r a d u a t e  of  t h e  Massachuse t t s  I n s t i t u t e  of Technology 

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

Degree (1957) i n  Geophysics.  

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

t h e  European A s s o c i a t i o n  of t h e  E x p l o r a t i o n  Geophys ic i s t s .  

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

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

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

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

Granby Mining Corpora t ion  o r  any a f f i l i a t e .  

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

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

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

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

Dated a t  Toronto 

Th i s  18 th  day of November , 1976 

i 
8 4  

kxpiry Date: ruuruary 2, 
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CERTIFICATE 

I, RICHARD GEORGE FERNHOLM, of t h e  Munic ipa l i ty  of 

Kitchener,  Ontar io ,  DO HEREBY CERTIFY THAT: 

1. I a m  a geophysical crew l e a d e r  r e s i d i n g  a t  63 Manchester 

Road, Ki tchener ,  Ontario,  

2. I am a graduate of t h e  Elec t ronic  Communications Course 

(1961>, Radio College of Canada, Toronto, Ontario. 

3 .  I worked wi th  HcPhar Geophysics Co, from 1961 - 1975 
as a geophysical crew l eade r ,  

4, I p r e s e n t l y  work with Phoenix Geophysics Ltd. of 1521 

Pemberton Avenue, North Vancouver, B. C. 

Dated a t  North Vancouver, B. C. 

This  1 5 t h  Day of October, 1976 Richard George Fernholm 
























