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McPHAR GEOPHYSICS LIMITED 

REIPBRT ON 

INDUCED POLARIZATlON 

AND RESISTIVITY SURVEY 

ON THE 
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OMINECA MuCltING DIVSZON I) B C b 

FOR 

SZLVER STAND- hdIMES LIMZTEJra 

A 300-foot dipole-dipale electrode array ~rsmplayd, with three receiver 
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located with m ~ r e  accuracy than the spread length; P, 6. when using 300' 

rpreaads the parition a€ a narrow ~ulphide body can only be determind to 

lie between two stationlra 300' apart. In order to locate eourcea at ~~e 

depth, larger spread8 muat be umd, with a corrssponrfing fncrsabe in the 

uncemtahtiss of location. Therefore, while the centre of the indicaitsd 

anomaly proberbly c~rrcepandr fairly well with source, the length of tba 

tndkatad anomaly a h $  the Line rshould not be taktnr to reprament the exact 

edges of the anomaluuaa material. 



Fevarllil weak anomalies were also found on thilg trawerie, but 

itgain they do not appear to be important. 
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increase in sulphide content at depth, as the maximum IP effects were 

measured for n = 2 and 3 ,  

4. S U M M A R Y  A N D  R E C O M M E N D A T I O N S  

The IP survey of the Goody South Central and Southeast Claims 

has indicated the prersence of a north-aouth trending zone of moderate to 

large magnitude. 

(i,  e. over 1000 feet wide) and, for the most part, rahallow relatfve to the 

300-foot electrode interval. Within thb broad zone there i r s  a narrow 

The aource of these anomalies appearas to be very broad 

( f a ,  leers than 300 feet) more concentrated section. 

A drill  t e a t  is definitely warranted in our opinion to evaluate this 

feature, Thie should consist of a section of two or three inclined holes or 

a fence of vertical holes acr010 the gone on either Line 42FJ or Line 37N. 

Several weak anomaliehl occur throughout the grid but these do 

not appear to be of prime importance. They probably would not warrant 

drilling unless there i e  other information available that would increase 

their potential (i.  e. surface showings, goesan or anomalous geochemical 

samples ). 

M CEWAR GEOPHYSICS LIMITED 

Geologist. 

David K O  Fountain, 
Geophysfcist. 

Dated: October 30,1970 

Expiry Date: April 25, 1971 



Subaegusntly a fill-in line wal~ surveyed between two of the 

original traversers which b d  3.imrgsd a conridasable amount, The =act 

location bat@ not bean confirmed hut we believe it to be abut midway between 

M c P M R  GEOPHYSICS LIMTED 

Expiry Date: Apr i l  25, 1971 
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EQUIVALENT 1% HR. %tP;AN DAYS: 159 

DrylLUGHTINC MAN DAYS: 

TOTAL MAN DAYS: 

3 

12 

DUUCHTSPUI.ENt 
E. hdarr, 19 Keaewem Court, Toronto 14, Ontario, 
V, Young, 703 Cortelrr Avenue, Eay Ridges, Ontario. 

Robert A. E d l ,  
Gsologis 2. 

Fated: January 22.3 97 f 
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Crew (2  men) - Auguet 12 - 24, 
( 1  man) - Augwt 2 5  - Sept, 15, 3. Hollenberg 
( 1  man) - Sapt. 16 - Gct. 31, D. Broswick 

J.  Wollenberg t R. Olaren 

6 day8 Operating $26SoOO/day ( 2  men) 1 , 5c)O.Oo 
14 d o p  Operating 6 $24&00/dry ( 1  man) 3,360.00 
1 -1 / 4  days Operating $225.00/dry ( 1  man-2nd 20 day rats) 281.25 
Lero 1 day eperating F $ZZS,OO (Credit) ( 225.00) 

20-1.141: days Breakdown 

4 day8 Prep. ) 14 $100.00/day 

S#  day8 Bad Weather ) 

Lear 4 dayar f;- etandby rate $lOO.OO/day (Credit) 

16 b y 8  T ravel ) 

3 days Standby 1 day@ 

Total expnrseo for South Central, Southeart, Eaast and 
N arthataaist Grids 

Air Fare 
Bur Fare 
T a d  
Vehicle Exrpam (t 
M -lo k Accommodation 
T ellephone L T degraph 
S upplie I 
Mileage allowance 
Freight and B rokarrage 
Rented Vehicle8 
hair eelhnsous 
Rental (Power Saw) 

Plus 10% 

39.00 
3.00 
1.00 

287.24 
1 , 348,8’3 

48. I5 
3 05.89 
332.30 

5.00 
1,161.78 

4.89 
56.00 

3,393.32 

3,732.43 
339m31 

Lerr Credit re above expensea 
(Invoice #Cl0671) f 1 , I  1 1.781 

2,620.65 

Prorated portion of sxptnw8 for South Central 
and Southeast Grids 204 1.4 / 32-3/4 x $2,620.65 

Extra Labour 1,460.00 
Plus 20% 

Dated: January 22,1971 

( 40Q.00) 
6,006.25 

1 , 620.41 

292.00 
I ,  752.00 

$9,37a.66 

Robert A. B e l l ,  
Geologist . 



- 8 -  
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Geolo6~y wi* the degree of Bachelor of Apt8 (1949); &ad a graduate of 

the Uaivtrrity af Wiico\ar in  in Economic Geology with the degree of Ph. Do 

(1 953) 

3. I a m  r s ~  member of the Society of Economic Geolsgirts and a 

f d b w  of the Qaukogfcd Arrociation of C&a8*. 

4. 

5. 

I have been prrctirtng m y  pratQlrioa for over fifteen yarsrr. 

I have tlb direct or isdirect interert, nor do I expect to 
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Expiry Date: April 25, 1,971 



McPHAR GEOPHYSICS 

NOTES ON THE THEORY, METHOD O F  FIELD OPERATION 

AND PRESENTATION O F  DATA 

FOR THE INDUCED POLARIZATION METHOD 

Induced Polarization a s  a geophysical measurement  r e fe r s  

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 

e lectr ical  cur ren t  is passed through an a r e a  which contains metallic 

minerals  such a s  base  meta l  sulphides. Normally, when cur ren t  is 

passed through the ground, as in resist ivity measurements ,  a l l  of the 

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

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

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

The group of minerals  commonly described a s  "metallic", however, 

have specific res is t ivi t ies  much lower than ground waters.  

induced polarization effect takes place a t  those interfaces where the 

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

inters t ices  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 or  receive electrons f rom the metallic surface,  

increases  with the time that a d. c. cur ren t  is allowed to flow through 

the rock; i. e. a s  ions pile up against the metallic interface the 

resis tance to cur ren t  flow increases .  Eventually, there is enough 

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

reduce the amount of current  flow through the metallic particle.  

polarization takes place at  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. cur ren t  

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

the polarization cause them to re turn to their  normal position. This 

movement of charge creates  a small  cur ren t  flow which can be 

measured on the surface of the ground a s  a decaying potential difference. 

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

direction of the current  through the system is reversed repeatedly 

before the polarization occurs ,  the effective resist ivity of the system 

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

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

through each metallic interface depends upon the length of t ime that 

cur ren t  has been passing through i t  in one direction. 
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The values of the pe r  cent frequency effect o r  F. E. a r e  

a measurement  of the polarization in the rock mass .  

the measurement  of the degree of polarization i s  related to the apparent 

resist ivity of the rock mass  i t  i s  found that the metal  factor values o r  

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

polarization present  in  the rock mass .  

normalizing the F. E. values for  varying resist ivit ies.  

However, since 

The MF values a r e  obtained by 

The induced polarization measurement  is perhaps the most  

powerful geophysical method for the direct  detection of metallic 

sulphide mineralization, even when this mineralization is of very 

low concentration. 

necessary  to produce a recognizable I P  anomaly will vary with the 

geometry and geologic environment of the source,  and the method of 

executing the survey. However, sulphide mineralization of l e s s  than 

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

proper  g e 010 gic a1 conditions . 

The lower l imit  of volume per  cent sulphide 

The greatest  application of the TP method has been in the 

sea rch  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,  

o r  low resist ivity 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 normal  field applications the I P  method does not 

differentiate between the economically important metallic minerals  

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

other metallic minerals  such a s  pyrite. 

is  due to the total of all electronic conducting minerals  in the rock mass .  

Other electronic conducting mater ia l s  which can produce an IP  response 

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

The induced polarization effect 

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

made in a way that allows the effects of la te ra l  changes in the propert ies  

of the ground to be separated f rom the effects of ver t ical  changes in the 

propert ies .  

(X) apart .  The potentials a r e  measured a t  two other points (X) feet 

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

the basic distance (X). 

Current  is applied to the ground a t  two points in distance 

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 most surveys,  severa l  t r ave r ses  a r e  made with various 

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

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

In plotting the resu l t s ,  the values of the apparent resist ivity,  

apparent pe r  cent frequency effect, and the apparent metal  factor 
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measured for each s e t  of electrode positions a r e  plotted a t  the inter-  

section of grid lines, one f rom 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 line a s  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 pe r  cent frequency effect. 

In some cases  the values of pe r  cent frequency effect a r e  plotted a s  

superscr ipts  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 cur ren t  and potential electrodes. 

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

and potential electrodes when the measurement was made. 

(See 

On a second line, below the 

In this second case the frequency 

The la te 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.  The plots then, when 

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

ground under the survey line. 

any given survey must  be car r ied  out using the combined experience 

gained f rom field resul ts ,  model study resul ts  and theoretical investi- 

gations. 

measured is important in the interpretation. 

The interpretation of the resul ts  f rom 

The position of the electrodes when anomalous values a r e  
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In the field procedure,  the interval over which the potential 

differences a r e  measured i s  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 is  that the 

same  equipment can be used for  both detailed and reconnaissance surveys 

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

each time. 

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

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

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

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

In the past ,  intervals have been used ranging f rom 25 feet 

The diagram in Figure A demonstrates the method used 

in  plotting the resul ts .  

metal  factor ,  and apparent pe r  cent frequency effect i s  plotted and 

identified by the position of the four electrodes when the measurement  

was made. 

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

the layer  of the ear th  that is being tested is g rea t e r  than for  the smal le r  

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

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

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

contoured. 

Each value of the apparent resist ivity,  apparent 

It can be seen that the values measured  for  the l a rge r  values 

When 
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The actual data plots included with the repor t  a r e  prepared  

utilizing an IBM 3 6 0 / 7 5  Computer and a Calcomp 7 7 0 / 7 6 3  Incremental  

Plotting System. The data values a r e  calculated, plotted, and contoured 

according to a programme developed by McPhar Geophysics. Certain 

symbols have been incorporated into the programme to explain various 

situations in recording the data in the field. 

The I P  measurement  is basically obtained by measuring the 

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

cies.  

the apparent resist ivity of the ground. 

where the cur ren t  i s  very  low due to poor electrode contact, o r  the 

apparent resist ivity i s  very low, or  a combination of the two effects; the 

value of (A V )  the change in potential will be too sma l 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  i t  impossible to obtain a reading. 

da ta  plots indicates a station a t  which it i s  too noisey to record a reading. 

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

a s  to its accuracy, the reading i s  bracketed in the data plot ( ). 

In cer ta in  situations negative values of Apparent Frequency 

The symbol "Nfl on the 

Effect a r e  recorded. 

spurious electr ical  effects. 

recorded i s  indicated on the data plot, however the symbol "NEG" is 

This may  be due to the geologic environment o r  

The actual negative frequency effect value 
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indicated for the corresponding value of Apparent Metal Factor.  

contouiing negative values the contour lines a r e  indicated to the nea res t  

positive value in the immediate vicinity of the negative value. 

In 

The symbol "NR" indicates that for 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- 

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

the body of the report ,  



M E T H O D  U S E D  IN P L O T T I N G  DIPOLE-  DIPOLE 

I N D U C E D  P O L A R I Z A T I O N  A N D  R E S I S T I V I T Y  R E S U L T S  

I I I I J 

I 2 3 4 5 6 7 8 9 

S t a t i o n s  on line x = Electrode spread length 
n = E l e c t r o d e  separat ion 

P P P 

P P P P 
I ,  2 - 5,6 2,3 - 6,7 3 , 4 - 7,e 4,5 - e,9 

P P P P P 

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

n - 3  A p p a r e n t Re s i s t i v i t y 

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

n - l  P P P P P P 

I 4 

I 9 

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

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

M.F. M.F M. F. M. F 
n - 3  1,2-5,6 2,3-6,7 3,4.-7,8 4,5-8,9 Apparen t Meta I Factor  

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

n I 

1 I 

9 

F. L F. L F. E. F. E. F. E.  F. E. ~ - . _. 

1,2- 3,4 2,3-4,s 3,4-5,6 4,5-6,7 5,6-7,8 6,7-8,9 

F. E. F, E. F. L F.E. F. E. 

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

n - 3  1,2-5,6 2,3-6,7 3,4-7,8 4,5-8,9 Apparent Percent 
F. E. F. E .  F. E. Frequency E f f e c t  n - 4  

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

F i g ,  A 






















