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McPHAR GEOPHYSICS 

NOTES ON THE THEORY, METHOD O F  FIELD OPERATION 

AND PRESENTATION O F  DATA 

FOR THE INDUCED POLARIZATION METHOD 

~ 

Induced Polarization as a geophysical measurement  r e f e r s  

to the blocking action o r  polarization of metall ic o r  electronic 

conductors in a medium of ionic solution conduction. 

This elec tro-chemical phenomenon occurs  wherever  

e lectr ical  cur ren t  i s  passed through an a r e a  which contains metall ic 

minera ls  such a s  base  meta l  sulphides. Normally, when cu r ren t  is 

passed through the ground, a s  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, o r  soil ,  i .e .  by ionic conduction. This is because almost  all 

minerals  have a much higher specific res is t ivi ty  than ground water.  

The group of minera ls  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 metall ic minera ls  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 metall ic surface,  

increases  with the t ime that a d. c. cu r ren t  is allowed to flow through 

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

res i s tance  to cu r ren t  flow increases .  Eventually, there  is enough 

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

reduce the amount of cur ren t  flow through the metall ic 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 c rea te  this d. c.  cu r 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 c rea tes  a small cu r ren t  flow which can be 

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

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

direction of the cur ren t  through the sys tem i s  r eve r sed  repeatedly 

before the polarization occurs ,  the effective resis t ivi ty  of the sys tem 

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

This is a consequence of the fact  that the amount of cu r ren t  flowing 

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

cu r 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 M F  values a r e  obtained by 

The induced polarization measurement  i s  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 p e r  cent by volume has been detected by the IP  method under 

proper  ge 010 gic a1 condition s . 

The lower l imit  of volume per  cent sulphide 

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, i t  has also been used successfully in the search  for  mass ive  

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

o r  low resist ivity of surface layer ,  the E M  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 E M  
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anomalies which a r e  suspected of being due to these causes.  

In normal  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 minerals  such a s  pyrite. 

i s  due to the total of a l l  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 

properties.  

(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  i s  applied to the ground at  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,  several  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 fo r  each s e t  of electrode positions a r e  plotted a t  the inter-  

section of grid l ines,  one f rom the center point of the cur ren t  electrodes 

and the other f r o m  the center  point of the potential electrodes. 

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

image of the metal  factor  values below. On a second line, below the 

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

In some cases  the values of p e 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 

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  propert ies  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  is the same  as the interval over which the 

electrodes a r e  moved af ter  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 

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 a s  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 is 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 i s  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 is 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 fo r  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 'ITL" on the data plots indicates this situation. 

The voltage i s  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 ,  

I 

will render  it  impossible to obtain a reading. 

data  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 

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

In cer ta in  situations negative values of Apparent Frequency 

The symbol "N" on the 

Effect a r e  recorded. 

spurious electr ical  effects, 

recorded is 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.  

contouring 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 s imi la r  reasons.  Any symbol other than those dis- 

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

the body of the report .  
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McPHAR GEOPHYSICS LIMITED 

1. I N T R C I E U G T X O N  

At the request of the company, an induced polarization and re- 

sistivity gurvey has been completed on the Linda Project in the Tkiutade 

Lake A ea of the Ominccar Wining Divis ion of €' ritirh Columbia for 

Cordilleran Fngineering Wmited. The purvey area i s  situated in the 

southweet quadrant of the one degree Quadrilateral whose southeast corner 

is at 57"N latitude a d  126"W longitude. 

There are minor lead and e b c  ehowings on the property and a 

geochemical survey located weak anomalies far copperp lead and zinc. 

The induced polariaation and rerietivity survey was carried out ta try to 

locate any concentrations of metallic mineralization which might be of 

economic importance . 
The field work was completed in August, 3 970, using a McPhi t r  

variable frequency IF unit operating at 0.3 and 5 .0  FTz an the following 
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2, P R E S E " T A T ' I C t H  GF R E S U L T S  

The induced polarization and reisistivity ~ e e ~ l t s  are shown on the 

following data plot0 in the manner described in the notea preceding thiG 

report. 

F*tactrode Intervals 

200 feet 

200 feet 

100 feet 

ZOO feat 

100 feet 

200 feet 

200 feet 

200 feet 

200 feet 

200 feet ( Pole-Cigolef 

100 f 8 d  

200 feat 

200 feet (Pole-Fipole) 

100 feet 

200 feet 

'Roo feet 

200 feet 

200 feet 

200 feet 

Ewg.No. 

IP 5 5 9 2 4  

IP 5592-2  

SP 5592-3 

IP 5592-4 

IP 5 5 9 2 - 5  

IP 5592-5 

XP 5 5 9 2 - 7  

IF' 5592-8  

IP 5592-9 

IF 5592-10 

fP  5592-11 

IP 5 5 9 2 4 2  

SP 5592-13 

fP 3592-14 

IP 5592-15 

IP 5592-16 

IP 5592-1'7 

Z'P 5592-18 

IP 5592-19 
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F lectr ode fnterva 1s 

200 feet 

200 feet 

200 feet 

rWg.No. 

IP 4592-20 

IF 5592-21 

XP 5 5 9 2 - 2 2  

F'nclo~ed with this report is Pwg. I. P, P, 4694, a plan map of the 

grid area at  a scale of 1 t f  = 40W, Tho definite and possible induced polari- 

eation anomalies are indicated by solid and broken bars rerpectively on thia 

plan m a p  ai8 wel l  as the dab plots. Theme berro repregent the surface pto -  

jec#on of the anomalouar eonear as interpreted from the location of the trans- 

mitter and receiver eloctroders when the anornalouls values were measured. 

Since the induced adariaation rneaaurement is eersantiatly an 

averaging p r o ~ e a a ,  a8 a m  all potential methods, it is frequently difficult 

to exactly pinpoint the murce of an anomaly. Certainly, no anomaly can be 

located with more accuracy than the spread length: i .e.  when wing 200' 

spreads the position of a narrow aulphide body can only be determined to 

l i e  between two station8 ZOOt apart. In order to locate source8 at a c m e  

depth, larger spreads mwt be ued,  with a corresponding increase in the 

uncertainties of location. Therefore, while the centre of the indicated 

anomaly probably correrpnds fairly w e l l  with ~ o u r c e ,  the length of the 

indicated anannaly along the line Rhould not be taken ta represent the exact 

edgea of the arnamalous; material. 

3. ? I E G W S S I Q N  G F  R E S U L T S  

Large volumes of rock in the survey area have, in general, 

moderately low resietivities and frequency effects of from 2 to 3 times 
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background. It is only rarely that the frequency effects are less than 170 

and the resistivities high. From these facts, one can rsurrnirse that there 

ie disserrrinatad mineralization throughout moat of the grid area, with 

lenms and blebB of more concentrated mineralinsation which show up aea 

increased metal factor anomalies, 

These anomalies have been grouped into three ptonee in one 

interpretation of the data (Pwg. I.P.P. 4694). 

Zone a 

The tog of the S O U P C ~  which i s  reflected in the Zanc A anomalies 

appear8 to  'lie at a depth of l ea8  than 200 feet in the northern half of the 

zorm, then became deeper on Line 60N and Lhe 56N and then become 

shallower again on Line 52N and Line 48N. The source appear8 to be 

relatively narrow. The zone might poarsibly be associated with rrkesring 

or faulting. 

The anomaly on Line 68N ir centred at 44th.. The top of the 

Bource lies at  a depth of lee8 than 200 feet ( 1  unit) and the anomaly rohould 

be detailed with 300 foot electrode intervals to batter locate and define the 

teource. (See Appendix). 

On Line! QON the anomaly centred near 44%- indicates that the 

source is rather broad and weakly mineralized at a depth of 200 feet and 

that the mineralization becomes more concentrated at acme depth. The 

anomaly was detailed with 100 foot electrode? intervals and the source now 

appears to be mrrow and w i t h  more concentrated mdneralization at this 

shallower depth (see A ppendix). The ? 00 foot electrode interval does not 

pick .tip the deeper concentration. 
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Zone! E 

This zone follows a line of Etreanis nnd ponds, again poedbly 

indicating some tectonic aosocfation, The anomalieat are variable in 

extent and strength, The top of the 80urce i s ,  in general, Ies8 than 200 

feet deep. 

The narrow a n m d y  on Line 56N, centred at 23W, wag located 

with 200 foot electrode intervaltar, The top of the anomaly iia l eas  than 

1 unit, or 200 feet deep. A debif  survey wffh 100 foot efectrode intervals 

would better locate and define the anomaly. 

2one C 

M o a t  of the rernainhg anomatit@ are grouped into Zone &:. This 

50ne appears to consist of irrtguLar concentrations of mineralization within 

broader, weakly diesaninated mineralization in the country rock, 

The anarr,aly centred at 19'# on Line 80N appeared to represent 

a narrow concentration of minerdieation with 200 foot electrode fntarvalsr . 
When detailed with 100 foot intervals, the source appears to be considerably 

broader. Thir anomaly should be turthsr detailed with 50 foot electrode 

intervalat to better define the Ieource ( ~ e e  Appendix). 

Two shallow, narrow anamdielo on Line 72Nr centred at  36W and 

at 26'VIr, should aha be detailed with shorter electrode intervallrr ( 1  00 ' )  to 

better locate and define the ISOUFCB. 

The anomaliea in the eastern part of the grid have not been zoned, 

as the lines art? fairly widely separated and there i s  not enough evidence of 

continuity of one source. There are  also three anomalies which have been 
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omitted from Zone A,  two on Line 60N and one on Line S6N. These a m -  

malies were located on the '100 foot electrode interval survey, 

too shallow to be seen on the 200 foot electrode survey. 

4, FUhP?LMA.?biY ANJ? C Q N C L W S I O N S  

but were 

The country rocks of the grid area appear to de weady mineralized 

in general, with concentrations of mineralization being noted as anomalies. 

These anomalies have been grouped into three zoncfi, 

The ~ o u r c e )  of one or more of theere anomalies should be tested, 

Should the reaulte be interesting, intermediate parallel lines ahould be 

surveyed to confim the continuity of the minerallcartian. 

hole locations could be 818 followst 

Posrsible drill 

Line 76N 

Line 76N 

Line 56M 

Line 48N under 27% to a vertical depth of 200'.  

under 43W to a vertical depth of 200' 

under 25W to a vertical depth of 1 SO' 

under 23W to a vertical depth of 2 2 9  

~6 arion A .  :f;oudie, 
Ceologilet. 

Fated: November 19,1970 
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, I  
, . !  . ,  

- I ; : ,  1 :,;I; a:. ~ ' I ,  

STATEMENT OF CCST 

Cordilleran Fngineeriag Limited - Linda Prbjeci  
Thutado Lake Area, Omineca Mining Pivisih, F . C .  . ( . I ,  , t : '  ,.' 

. .  r - t  
+ $  

20 day6 Operating i; $26 4 i O O / d ~ ~  $5,300.00 
6 day8 Cprating c $250. OO/day 1 5 O O e O O  
3 days Preparation ) 

5 days Ead Weather } 
1 day Travel ) 10 days * $1 OO,OO/day 1 * OO0,UO 

1 day Ftandby 1 

F-xpenaer for Thutade Lake and Frog River 

Air .Fare 
M ilerge Allowance 
Ranted Vehicles 
Vehicle Fxpnse 
Freight and E rokerage 
M ealr and Accommodation 
Taxi 
Telephone and Telegraph 
M IsccUaneouLL 

Prorated portion of expenrtaa for 
Thutade Lake 26/38 x $855.37 

$462 . 00 
16.48 
82.40 
14.50 

106.01 
65.50 
11,oo 
14.50 
5.22 

777.61 
77.76 

855.37 

Kxtra Labour = Sept. 1.st - 3rd, 1970 62 .50  
- P l u  20% 12.56 

75 .00  

505.25 

7 5 e O O  
$8, %O. 25  
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McPHAR GEOPHYSICS 

APPENDIX 

THE INTERPRETATION OF 

INDUCED POLARIZATION ANOMALIES 

FROM RELATIVELY SMALL SOURCES 

The induced polarization method w a s  originally developed to 
detect disseminated sulphides and has  proven to be very successful in the 
search  for "porphyry copper" deposits. 
that the I P  method can a l so  be very useful in exploring for more  con- 
centrated deposits of limited size.  
anomalies that a r e  often difficult to interpret .  

In recent yea r s  we have found 

This type of source gives sharp I P  

The anomalous patterns that develop on the contoured data 
plots will depend on the size,  depth and position of the source and the 
relative s ize  of the electrode interval. 
showing the electr ical  parameters  of the ground. When the electrode 
interval (X)  i s  appreciably greater  than the width of the source,  a large 
volume of unmineralized rock is averaged into each measurement.  This 
i s  particularly t rue  for the large values of the electrode separation (n). 

The data plots a r e  not sections 

The theoretical  scale model resul ts  shown in Figure 1 and 
Figure 2 indicate the effect of depth. 
is smal l  compared to the electrode interval ( i .  e. d X)  the measiire- 
ment for  n = 1 w i l l  be anomalous. 
(X = 1. 0 units) and the n = 1 value i s  definitely anomalous; the pattern 
on the contoured data plot is  typical for a relatively shallow, narrow, 
near-ver t ical  tabular source.  
source with the depth increased to 1. 5 units. 
anomalous; the larger  values of (n) a r e  anomalous but the magnitudes a r e  
much lower than for the source at less  depth. 

If the depth to the top of the source 

In Figure 1 the depth is 0. 5 units 

The resul ts  in Figure 2 a r e  for  the same 
Here the n = 1 value is  not 

When the electrode interval i s  greater  than the width of the 
source,  it is not possible to determine i t s  width o r  exact position between 
the electrodes. 
the anomaly f rom a very narrow source with a very large t rue  I P  effect 
w i l l  be much the same as that f rom a zone with twice the width and 1 /2  
the t rue  I P  effect. The theoretical  scale model data shown in Figure 3 
and Figure 4 demonstrate this problem. The depth and position of the 
source a r e  unchanged but the width and t rue I P  effect a r e  varied. The 
anomalous patterns 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 i s  a l so  indeterminate; 

The normal  pract ise  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  represent  the surface projection of the anomalous zones a s  
interpreted f rom the location of the t ransmit ter  and receiver electrodes 
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when the anomalous values were measured. 
Figure 2, Figure 3 and Figure 4, no anomaly can be located with more  
accuracy than the spread length. While the centre  of the solid bar  
indicating the anomaly corresponds fair ly  w e l l  with the source,  the length 
of the ba r  should not be taken to represent  the exact edges of the anomalous 
mater ia l .  

As i l lustrated in Figure 1, 

If the source is shallow, the anomaly can be better evaluated 
using a shorter  electrode interval. When the electrode interval used 
approaches the width of the source,  the apparent effects measured w i l l  
be near ly  equal to the t rue  effects within the source.  When there  i s  some 
depth to the top of the source,  it is not possible to use electrode intervals 
that a r e  much less  than the depth to the source. In this situation, one 
must  realize that a definite ambiguity exists regarding the width of the 
source and the I P  effect within the source.  

Our experience has  confirmed the desirability of doing detail. 
When a reconnaissance I P  survey using a relatively large electrode in-  
te rva l  indicates the presence of a narrow, shallow source,  detail  with 
shorter  electrode intervals i s  necessary  in order  to  better locate, and 
evaluate, the source. 
maximum apparent I P  effect is measured for  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' w i l l  be quite 
different f rom the original reconnaissance resul ts  with X = 300'. 

The data of most  usefulness i s  obtained when the 

The data shown in Figure 5 and Figure 6 a r e  field resul ts  f rom 
a greenstone a r e a  in Quebec. 
than 30' in width) zones of massive,  high-grade, zirlc-silver ore .  
electrode interval of 200' was used for  the reconnaissance survey in order  
to keep the rate of progress  a t  an acceptable level. The anomalies located 
were low in magnitude. 

The expected sources were narrow ( l e s s  
An 

The very weak, shallow anomaly shown in Figure 5 i s  typical 
of those located by the X = 200' reconnaissance survey. 
of this type were detailed using shorter  electrode intervals.  
the detail  measurements  suggested broad zones of very weak mineralization. 
However, in the case  of the source at 20N to 22N, the measurements  with 
shorter  electrode intervals confirmed the presence of a strong, narrow 
source.  The X = 50' resul ts  a re  shown in Figure 6. 
has  shown the source to be 12. 5' of massive sulphide mineralization con- 
taining significant zinc and silver values. 

Several  anomalies 
In most cases  

Subsequent drilling 

The change in the anomaly that resul ts  when the electrode in- 
te rva l  is reduced is not unusual. 
the narrotv source,  and permi ts  the geophysicist to make a better evaluation 
of its importance, The completion of this type of detail  i s  very important, 
in order  to get the maximum usefulness f rom a reconnaissance I P  survey. 

The X = 50' data more  accurately locates 
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INDUCED POLARIZATION AND RESISTIVITY RESULTS 

BATCHELOR LAKE AREA, QUEBEC. 
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McPHAR GEOPHYSICS 

APPENDIX 

EXPECTED IP ANOMALIES FROM "PORPHYRY COPPER" TYPE 

ZONES O F  DISSEMINATED SULPHLDE MINERALIZATION 

Our experience in other a r e a s  has shown that the induced 
polarization method can be successfully used to locate, and outline, 
zones of disseminated sulphide mineralization of the "porphyry copper" 
type. 
straightforward. 

In most cases  the interpretation of the I P  r e m l t s  i r  oimple and 
The results shown in Figure 1 and Figure 2 are typical. 

3?N 40N 43N 46N 4QN 32N 5 5 N  V N  6lN V N  67N 70h 
COPPER MOUNTAIN AREA 

GASPE, QUEBEC (Fdo 
n-l- 

70 6.2 

LINE - 31 N N 43N 46N 49N 52N 5 Q N  5eN 6!N 64N 67N 791 37tN 4Q 

( M f h  

X EQUALS 300 FEET 

37N 40N 43N 46N 49N 3PN 5SN 58N 6!N 64N 6 tN  79h 

SULPHIOC 
MlNf R A l l Z A T  

- 
'ION OISSEMINAT € 0  

COPPER ORE 
(4% TOTAL !NLCHIDfS) 

f 10. I 



- 2  - 

The source of the moderate magnitude I P  anomaly shown in 
Figure 1 contains approximately 4% metallic mineralization. 
of limited lateral extent and enough copper is present to make the minerali- 
zation "ore grade". 
the fact that the apparent I P  effects increase for n = 2. 

The zone i s  

The presence of the surface oxidation can be seen in 

AND 

DRILLING RESULTS 
FROM 

WESTERN NEW MEXICO 

U. S. A. 
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SULPHIOES 
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The I P  anomaly shown in Figure 2 has about the same magnitude 
as that described above. It  should be noted that appreciably greater con- 
centrations of metallic mineralization a r e  present; further, there is little 
o r  no copper present. 
not be used to determine the exact amount of metallic mineralization present 
o r  to determine the economic importance of a mineralized zone. 
geologic situations zoning is present; the zones of mineralization of greatest 
economic value may contain less total metallic mineralization than other 
zones in the same general area.  

These results illustrate the fact that I P  results can 

In some 
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In the proper geologic environment, the method w i l l  detect even 
very low concentrations of metallic mineralization. 
in Figure 3 located the ore  zone at the Brenda Property near Peachland, 
B. C. 
ever, the mineralization is "ore gradel' because only molybdenite and chalco- 
pyrite a r e  present. 

The IP  results shown 

The zone contains 1.0 to 1 .5  per cent metallic mineralization; how- 
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