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MePBAR GEOPHYSICS 

NOTES ON THE THEORY, METHOD O F  FIELD OPERATIO& 

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 metall ic o r  electronic 

conductors in a medium of ionic solution conduction. 

This electro-chemical phenomenon o i c u r s  wherever  

e lec t r ica l  cur rent  i s  passed through an a r e a  which contains metallic 

minera ls  such a s  base metal  sulphides. Normally, when cu r ren t  i s  

passed through the ground, a s  in resis 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 i s  because almost  a l l  

minera ls  have a much higher specific resis t ivi ty  than ground water .  

The group of minerals  commonly descr ibed a s  "metallic", however, 

have specific resis t ivi t ies  much lower than ground waters.  The 

induced polarization effect takes place a t  those interfaces where the 

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

in te rs t ices  of the rock to electronic in the metall ic minera ls  present  



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 r o m  the metallic surface,  

increases  with the t ime that a d. c. cur rent  i s  allowed to flow through 

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

; 
resis tance to current  flow increases.  Eventually, there i s  enough a 

polarization in the f o r m  of excess ions a t  the interfaces,  to appreciably 

reduce the amount of current  flow through the metallic particle.  This 

polarization takes place at  each of the infinite number of solution-metal 

interfaces in a mineralized rock. 

When the d. c. voltage used to crea te  this d. c. cur rent  

flow i s  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 smal l  cur rent  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 if the 

direction of the current  through the sys tem i s  reversed  repeatedly 

before the polarization occurs,  the effective resistivity of the system 

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

This i s  a consequence of the fact  that the amount of current  flowing 

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

cu r ren t  has been passing through i t  in one direction. 



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 .  However, since 

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

resistivity 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 .  The MF values a r e  obtained by 

normalizing the F. E. values for  varying resistivit ies.  

The induced polarization measurement  i s  perhaps the most 

powerful geophysical method for the direct  detection of metallic 

s ulphide mineralization, even when this mineralization i s  of very 

low concentration. The lower l imit of volume pe r  cent sulphide 

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 I P  method under 

proper  geological conditions. 

The greatest  application of the I P  method has been in the 

sea rch  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  massive 

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

o r  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 I P  method a useful tool in checking EM 



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 metall ic minera ls  

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

other  metall ic minerals  such a s  pyrite. The induced polarization effect 

i s  due to the total of a l l  electronic conducting minera ls  in the rock mass .  

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

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

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 r o m  the effects of ver t ical  changes in the 

propert ies .  Current  i s  applied to the ground a t  two points in distance 

(X) apar t ,  The potentials a r e  measured  a t  two other points (X) feet  

apart ,  in line with the cur rent  electrodes i s  an integer number (n) t imes 

the basic distance (X). 

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

a constant distance (nX) between the nea res t  cu r ren t  and potential 

electrodes.  In most  surveys,  severa l  t r a v e r s e s  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  resistivity,  

apparent p e r  cent frequency effect, and the apparent metal  factor 



measured  for  each se t  of electrode positions a r e  plotted a t  the inter- 

section of gr id lines, one f r o m  the center point of the cur rent  electrodes 

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

Figure A. ) The resistivity values a r e  plotted above the line a s  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 p e r  cent frequency effect. 

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

superscr ip ts  of the meta l  factor value. In this secon d case  the frequency 

effect values a r e  not contoured. The la te ra l  displacement of a given 

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

point between the cur rent  and potential electrodes.  The distance of the 

value f r o m  the line i s  determined by the distance (nX) between the cur rent  

and potential electrodes when the measurement  was made. 

The separation between sender  and rece iver  electrodes is 

only one factor which determines the depth to which the ground i s  being 

sampled in any particular 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. The interpretation of the resul ts  f rom 

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

gained f r o m  field resul ts ,  model study resu l t s  and theoretical investf- 

gations. The position of the electrodes when anomalous values a r e  

measured  i s  important in the interpretation. 



In the field procedure, the interval over which the potential 

differences a r e  measured is the same a s  the interval over which the 

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

One of the advantages of the induced polarization method is  that the 

same  equipment can be used fo r  both detailed and reconnaissance surveys 

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

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

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

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

s ize  of the mineral  deposit being sought, the s ize of the expected anomaly 

and the speed with which i t  is  desired to progress.  

The diagram in Figure A demonstrates the method used 

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

metal  factor,  and apparent per  cent frequency effect i s  plotted and 

identified by the position of the four electrodes when the measurement 

was made. It can be seen that the values measured for  the larger  values 

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

the layer of the earth that i s  being tested i s  grea ter  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  superscripts 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. 



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

utilizing an IBM 360175 Computer and a Calcomp 7701763 Incremental 

Plotting Sys tem. 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 voltage is  the product of the current  through the ground and 

the apparent resistivity of the ground. Therefore in field situations 

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

apparent resistivity i s  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. 

I 

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

will render i t  impossible to obtain a reading. The symbol "fi" on the 

data plots indicates a station a t  which i t  i s  too noisey to record a reading. 

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

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

In certain situations negative values of Apparent Frequency 

Effect a r e  recorded. This may be due to the geologic environment o r  

spurious electrical effects. The actual negative frequency effect value 

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



indicated for the corresponding value of Apparent Metal Factor. In 

contouGing negative values the contour lines a r e  indicated to the nearest  

positive value in the immediate vicinity of the negative value. 

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 i s  described within 

the body of the report. 
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The Application of the Induced Polarization 
Method at Brenda Mines, British Columbia 
D. K. FOUNTAIN, Geophysicist, 
Noranda Exploration Company, Ltd., 
Toronto, Ont.  

ABSTRACT Introduction miles northwest of Peachland, Brit- 
ish Columbia. The presence of cop- 

High metal prices and advanced THE INDUCED POLARIZATION Meth- per-molybdenum mineralization on 

~ ~ ~ ~ : ~ ~ & ~ ~ ~ $ ~ ~ ~ ~ & ~ ~ ; " e e ~ ~ :  od of geophysical surveying was the property has been known for 

terest in the development of large, originally developed as  a tool to many Years. It is referred t o  in 
low-grade mineral deposits. Brenda detect disseminated metallic sul- iMemoir 243 of the Mines and Geol- 
Mines Limited is presently testing phi& mineralization. When electro- ogy Branch of the Canada Depart- 
such a deposit copper-mO1ybdenum nic-conducting sulphide minerals ment of Mines and Resources 
mineralization near Penticton, Brit- 
ish Columbia. are present within ionic-conducting (1947). Work was also carried out 

The mineralization of economic in- rock materials, the ground is polar- in 1955, 1956 and 1957 which indi- 
terest a t  Brenda has a total metallic izable and the 1.p. method can be cated widespread mineralization. 
sulphide content of between 1 and 1.5 
per cent. This sulphide content ap- applied. The lower limit of volume The mineralized area of interest 
proaches the limits of detectability of per cent sulphide necessary to pro- a t  Brenda lies within a granodiorite 
standard geophysical methods. How- duce a recognizable I.P. anomaly host rock. The contact between the 
ever, due t o  a favourable geological will vary with the geometry and granodiorite and the Nicola volca- 
environment, i t  has  been possible to  
utilize the Induced Polarization Meth- geologic environment of the source nits lies approximately 2,000 feet 
od t o  outline the mineralization a t  and the method of executing the to  the west. The copper-mol~bde- 
the Brenda property. survey. However, a rough figure of num metals are present for  the 

between 0.5 and 2.0 per cent metal- most part as chalcopyrite and mo- 
lic sulphide by volume, under most lybdenite. The total metallic sul- 
conditions, provides a fairly good phide mineralization is largely re- 
"rule of thumb" for this lower stricted to the above-mentioned 
limit. chalcopyrite and molybdenite, with 

In  recent y e a r s, higher metal minor pyrite and some very minor 
prices and advanced technology in pyrrhotite. The chalcopyrite and 
mining methods have resulted in molybdenite occur almost entirely 
exploration for, and the re-evalua- in association with quartz and po- 
tion of, metallic sulphide deposits tassium feldspar as fracture fil- 
containing grades of mineralization lings, and very little mineralization 
too low to be of economic interest has invaded or been disseminated 
ten years ago. In  many cases, the in the host rock. The oxidation is 
concentration of mineralization in- shallow, with no evidence of exten- 

K- graduated valved approaches the limits of de- sive alteration, weathering or 
with a B.A.Sc. degree in engineering 
physics (geophysics option) at the tectability by geophysical methods. breakdown of sulphide minerals. 
University of Toronto. H e  has had At the present time, Brenda The granodiorite itself is very 
experience in  all phases of geophys- Mines Limited is testing such a de- fresh, with alteration restricted to 
its, pound and airborne* carry- posit of copper-molybdenum miner- the walls of fractures or faults. The ing out exploration work throughout c a n  a d a as well as in the uni ted alization near Penticton, British three principal strike directions of 
States, Mexico, West Africa and Ire- Columbia. At Brenda, the total met- these fractures are approximately 
land. Prior to  joining Noranda Mines allic sulphide content of the deposit north, N 60°E and N 50°W. The 
Limited in as geophysicist* he is between 1 and 1.5 per cent by concentration of mineralization is worked with Pan American Petroleum 
Corperation, and did some geophysical weight and less than 1 per cent largely a function of the fracture 
contracting, including work for  the  by volume. density. 
United Nations. 

T H E  PAPER WAS PRESENTED Induced Polarization Surveys 
a t  the 69th Annual General Meeting History and Geology of the 
of the Institute, Ottawa, 1967. I t  will Brenda Property 
appear in the 1968 Transactions. A limited induced polarization 

survey was carried out on the Bren- 
IN THIS PAPER: In- The property of Brenda Mines da property in 1957. On the basis 

~ ~ $ & l ~ ~ f ~ ~ o ~ ~ ~ ~ d k ~ ~ ~ ~ h ~ $ ~  Limited is located in the Osoyoos of the results of this work, a more 
Copper, Molybdenum, Mine geology. Mining Division, a ~ ~ r o x i m a t e l y  14 complete survey was carried out 
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I1 Figure 1.-I.P. Survey at  Brenda Mines, 1965-1966. 

during 1965 and 1966 as part of a 
program to re-evaluate the proper- 
ty. The survey, in both cases, was 
carried out under contract by Mc- 
Phar Geophysics, employing the 
variable-frequency method of meas- 
uring the I.P. response. 

The 1957 survey was one of the 
first  I.P. surveys employing the 
variable-frequency method to be 
carried out in Canada. Since that 
time, substantial advances have 

Brenda would have to occur in large 
volumes to be of economic interest. 
This electrode separation would 
measure the I.P. response from the 
metallic sulphides contained in a 
400-foot section along the line, as 
well as giving a response from 
depth. I t  should be noted here, how- 
ever, that the use of large electrode 
dipoles will be biased against de- 
tecting narrow sources, even if they 

been made in instrument develop- 
ment, especially in regard to in- 
strument drift, proper choice of 
frequencies, power and the general 
reliability of measurement of the 
I.P. effect. In spite of the limita- 
tions of the older I.P. equipment, a 
study of the results of the 1957 
survey indicated a weak response 
from the areas of mineralization. 
This response is diagnostic, due to 
the over-all low I.P. background of 
the granodiorite. The low total sul- 
phide content of the deposit would 
give, a t  best, a weak I.P. response, 
and therefore these weak anomalies 
are considered significant. 

On the basis of this, a substan- 
tial I.P. program was planned for 
1965 and 1966. This work employed 
the dipole-dipole electrode config- 
uration, with electrode dipoles of 
400 feet, and involved reading four 
dipole separations. The choice of 
the 400-foot electrode dipoles was 
based on the fact that mineraliza- 
tion of the over-all grade of that a t  

are of more concentrated mineral- 
ization. 

Discussion of I.P. Results 

The results of the induced polar- 
ization survey in the main mineral- 
ized zone are indicated in Figure 
1, a plan map of the area. The ver- 
tical projections of the I.P. anomal- 
ies are indicated by solid or dashed 
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Figure 2.-Induced Polarization and Drilling Results. 



lines, depending upon their dis- 
tinctiveness. The limits of effective 
coverage along the traverse lines 
are indicated by bracket-arrows. 
Where these do not occur, i t  indi- 
cates that the line extends beyond 
the limits of the diagram area. All 
the lines indicated in Figure 1 were 
surveyed with 400-foot electrode di- 
poles except for line 4N and line 
12N, which were surveyed with 
200-foot electrode dipoles to better 
evaluate the narrow zone to the 
northwest. 

The over-all anomalous I.P. zone 
is also outlined in Figure 1. Super- 
imposed on the I.P. zone is the ap- 
proximate outline of the concentra- 
tion of mineralization as indicated 
by the drilling to date. I t  is impor- 
tant to note that this outline is 
based upon an economic cut-off 
which is partly determined by min- 
ing methods. In many cases, it does 
not indicate a sharp discontinuity 
in the presence of metallic sul- 
phides, the source of the I.P. re- 
sponse. 

I t  can be seen that the anomalous 
I.P. zone fits very closely to  the 
outline of the concentrated miner- 
alization. The narrow northwest ex- 
tension has been joined to the main 
zone, although the I.P. results there 
suggest a different character of 
source from that encountered in 
the main zone. Insufficient drilling 
has been carried out to accurately 
confirm it, but the source of this 
anomaly may be a mineralized 
shear zone, although it would not 
be of economic interest. 

The results of the I.P. survey 

FREQUENCY - C.P. S. 

Figure 4.-Frequency Spectra for I.P. Field Results. - 
indicate a rather sharp cut-off of 
the mineralization to the west; to 
the east, the cut-off is more grad- 
ual. This is in general agreement 
with the geology. Mineralization 
does correlate with the northeast 
and southeast extensions of the I.P. 
zone, but insufficient drilling has 
been carried out to determine its 
economic significance. 

Figure 2 presents the I.P. results 
for line O+OO across the zone of 
mineralization. The measured re- 
sults are plotted in the "pseudo- 
section" form commonly employed 
in the variable-frequency method. 
This method of plotting is indicated 
in the lower left-hand corner of the 
diagram. I t  should be mentio-ned 
here that the sectional plot does 
not represent an electrical cross 
section of the ground. The patterns 

developed from the observed read- 
ings can be interpreted by compa- 
rison with expected patterns ob- 
tained f r o m computer programs, 
model studies and previous expe- 
rience. On the right and across the 
top of Figure 2 are the results of 
the measurement of the Apparent 
Resistivity in units of p / 2 ~  ohm- 
feet. Beneath these are the results 
of the measurement of the Ap- 
parent Per Cent Frequency Effect 
- the measurement of the induced 
polarization. The third and lower 
section presents the values of the 
Apparent Metal Factor. The metal 
factor is obtained by normalizing 
the per cent frequency effect for 
varying resistivities, and is a use- 
ful interpretative aid. On this sec- 
tion, the I.P. anomaly has been in- 
dicated by a solid and dashed line, 
as on Figure 1. At the extreme bot- 
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Figure 3.-Induced Polarization and Drilling Results. 
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tom of the diagram is a schematic 
section of the sulphide zone of 
economic interest. 

The I.P. anomaly centered a t  4W 
to 8W and extending from 4E to 
18W, although weak, correlates 
very well with the mineralized zone. 
The resistivities are quite uniform, 
with a slight low correlating with 
the area of interest. The per cant 
frequency effects are low; anomal- 
ous values being only 1 to 1.5 units 
over background. 

When the magnitude of the I.P. - 
response is low, as is the case in 
a situation like that a t  Brenda, 
spurious I.P. effects due to electric- 
al noise, either man-made or na- 
tural, can create problems. In most 
cases, where the target sulphide 
mineralization is more concentrat- 
ed, this noise can easily be kept to 
a level much below the significant 
anomalous response expected. One 
method employed a t  Brenda to test 
the validity of questionable anoma- 
lies was to resurvey the area con- 



cerned using a different frequency 
interval. If the anomaly is caused 
by metallic mineralization, t h e n 
there will be a diagnostic relation- 
ship for the difference in I.P. re- 
sponse for the two frequency in- 
tervals employed. Figure 3 shows 
the results of resurveying the ano- 
malous area of line 0+00 utilizing 
D.C. frequencies and 5.0 cps. The 
results presented in Figure 2 for 
line 0 were obtained utilizing fre- 
quencies of 0.31 and 2.5 cps. From 
Figures 2 and 3, i t  can be seen that 
the anomalous I.P. response for 

frequencies of 0.31 and 2.5 cps is 
approximately 40 per cent of the 
response obtained utilizing D.C. and 
5.0 cps. 

Figure 4 presents a plot of the 
variation of I.P. response with 
various frequency intervals, assum- 
ing the response for the D.C. fre- 
quency interval and 5.0 cps to be 
100 per cent. This curve is drawn 
from measurements made over sev- 
eral disseminated sulphide deposits. 
I t  can be seen that the change in 
response of approximately 40 per 
cent obtained from the results on 
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Figure 6.-Induced Polarization and Drilling Results. 

line 0 agrees with the expected 
change obtained from the curve. 

The results of the I.P. survey on 
line 8s across the mineralized zone 
are presented in Figure 5.  Again, 
the I.P. anomaly correlates very 
well with the outline of the zone of ?\I concentrated sulphides. The edge 
of the anomaly is quite sharp on 
the west side, but less distinct to 
the east, suggesting a more grad- 
ual decrease in the sulphide miner- 
alization in this direction. A por- 
tion of the section of line 8s pre- 
sented in Figure 5 was also covered 
by the I.P. survey carried out in 
1957. The results from the older 
survey are seen in F~lgur~e 6. This 
work was carried out using 200- 
foot dipoles, so the scale in Fig- 
ure 6 is twice that in Figure 5 .  The 
limit of coverage did not extend 
fa r  enough to delimit the eastern 
edge of the anomaly, but there is 
fairly good correlation between the 
anomalies obtained on the two 
surveys. The over-all magnitude of 
the results of the 1957 work are 
greater than those obtained in the 
recent work. This is due to  the use 
of a large frequency interval as 
well as some basic differences in 
instrumentation. 

There are several aspects of the 
form of occurrence of the mineral- 
ization that have contributed to 
the successful application of the 
I.P. method a t  the Brenda proper- 0) 
ty. In  normal field applications, the 
I.P. method does not differentiate 
between pyrite and the economical- 
ly important sulphides such as chal- 
copyrite. Where directly associated 
with the economic mineralization, 
pyrite will assist in the detection 
of the target by both increasing 
the magnitude of the anomaly (in- 
crease total sulphide content) and, 
in some cases, increasing the ac- 
tual size of the target sought. At 
Brenda, the presence of little or 
no pyrite mineralization, although 
decreasing-the magnitude of the 
anomaly, does mean that the 
strongest I.P. anomalies will rep- 
resent the greatest concentration 
of economic mineralization. This 
allows for greater application of 
I.P. results in planning the drill 
program. 

The granodiorite host rock is 
fresh, resulting in a uniform and 
low background I.P. response, and 
thus the weak but significant ano- 
malous responses can be detected. 
However, experience has shown 
that the over-all background I.P. 
response in the area of the vol- @J canics is so high that i t  would not 
be possible to detect the weak Bren- 
da anomaly. This is especially true 
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Figure 7.-I.P. - Geochemical Comparison a t  Brenda Mines. 

in the region of the contact be- 
tween the volcanics and the grano- 
diorite, where I.P. anomalies with 
magnitudes greater than ten times 
that  of the Brenda mineralization 
were detected. The source of these 
anomalies is  primarily pyrite, with 
some magnetite and possibly gra- 
phite. These results indicate tha t  
the geophysical survey m u s t  be 
planned giving due consideration 
to the geological environment. 

Other Surveys 

The Induced Polarization Meth- 
od was only one of the exploration 
tools used t o  evaluate the Brenda 
prospect. I n  the earlier programs, 
limited magnetometer and sponta- 
neous potential surveys were car- 
ried out, but proved t o  be of little 
assistance. Geochemical programs, 
both silt and soil sampling, have 
also been carried out on the pro- 
perty. Figure 7 shows the outlines 
of the concentrated mineralization, 
the I.P. anomaly and the soil geo- 
chemical anomaly. There is  good 
correlation between the I.P. and 
geochemical results. I n  addition, a 
fracture intensity s t u d y of the 
available outcrop has indicated 
good correlation with geochemical 
and I.P. results. 

Summary 

The results of the work on the 
Brenda property indicate that  t h e  
Induced Polarization Method can 
be successfully applied t o  explore 
for and evaluate even very low 
grade metallic sulphide mineral de- 
posits. The anomalous I.P. response, 
however, will be small; and the sur- 
vey must be carried out with a full 
understanding of the geological si- 
t ~ a t i o n  and the nature of the tar-  
get sought. This will require a 
close correlation of geochemical, 
geological and geophysical informa- 
tion. 

The results also indicate that  the 
successful exploration program 
must consist of close co-operation 
between the geophysicist and/or 
geochemist who understands the 
limitations and capabilities of the 
method, and the geologist who has 
a good knowledge of the geological 
situation. 
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