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McPHAR GEOPHYSICS

NOTES ON THE THEORY, METHOD OF FIELD OPERATION
AND PRESENTATION OF DATA

kFOR THE INDUCED POLARIZATION METHOD

Induced Polarization as a geophysical measurement refers
to the blocking action or polarization of metallic or electronic
conductors in a medium of. ionic solution conduction.

This electro-chemical phenomenon occurs wherever
electrical current is passed through an area which contains metallic
minerals such as base metal sulphides. Normally, when current is
passed through the ground, as in resistivity measurements, all 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 resistivity than ground water.
The group of minerals commonly described as ""metallic', however,
have specific resistivities much lower than ground waters. The
induced polarization effect takes place at those interfaces where the
mode of conduction changes from ionic in the solutions filling the

interstices of the rock to electronic in the metallic minerals present




in the rock.

The blocking action or induced polarization mentioned
above, which depends upon the chemical energies necessary to allow
the ions to give up or receive electrons from the metallic surface,
increases with the time that a d. c. current is allowed to flow through
the rock; i.e. as ions pile up against the metallic interface the
resistance to current flow increases. Eventually, there is enough
polarization in the form of excess ions at 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 create this d.c. current
flow is cut off, the Coulomb forces between the charged ions forming
the polaﬁzation cause them to return to their normal position. This
movement of charge creates a small current flow which can be
measured on the surface of the ground as a decaying potential difference.

From an alternate viewpoint it can be seen that if the
direction of the current through the system is reversed repeatedly
before the polarization occurs, the effective resistivity of the system
as a whole will change as the frequency of the switching is changed.
This is a consequence of the fact that the amount of current flowing
through each metallic interface depends.upon the length of time that

current has been passing through it in one direction.
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The values of the per cent frequency effect or F, E, are
a measurement of the polarization in 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, are the most useful values in determining the amount of
polarization present in the rock mass, The MF values are obtained by
normalizing the F. E, values for varying resistivities.

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 concent;'ation. The lower limit of volume per cent sulphide
necessary to produce a recognizable IP anomaly will vary v.vith the
geometry and geologic environment of the source, and the method of
executing the survey. However, sulphide mineralization of less than
one per cent by volume has been detected by the IP method under
proper geological conditions.

The greatest épplication of the IP method has been in the
search for disseminated metallic sulphides of less 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 as water

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

In normal field applications the TP method does not
differentiate between the economically important metallic minerals
such as chalcopyrite, chalcocite, molybdenite, galena., etc., and the
other meta.llic minerals such as pyrite. The induced polarization effect
is due to the total of all electronic conducting minerals in the rock mass.
Other electronic conducting materials which can produce an TP response
are magnetite, pyroiusite, graphite, and some forms of hematite.

In the field procedure, measurements on the surface are
made in a way that allows the effects of lateral changes in the properties
of the ground to be separated from the effect; of vertical changes in the
properties. Current is applied to the ground at two points .in distance
{X) apart, The potentials are measured at two other points (X) feef
apart, in line with the current electrodes is an integer number (n) tirmnes
the basic distance (X).

The measurements are made along a surveyed line, with
a constant distance (nX) between the nearest current and potential
electrodes. In most surveys, several traverses are 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 (m) used.

in plotting the results, the values of the apparent resistivity,

apparent per cent frequency effect, and the apparent metal factor




measured for each set of electrode poéitions are plotted at the inter-
section of grid lines, one from the center point of the current electrodes
and the other from the center point of the potential electrodes. (See
Figure A.) "The resistivity values are plotted above the line as a mirror
image of the metal factor values below, On a second line, below the
metal factor values, are plotted the values of the per cent frequency effect.
In some cases the values of per cent frequency effect are plotted as
superscripts of the metal factor value. In this second case the frequency
effect values are not contoured. The lateral displacement of a given
value is determined by the location along the survey line of the center
point between the current and potential electrodes. The distance of the
value from the line is determined by the distance (nX) between the current
and potential electrodes when the measurement was made.

The separation between sender and receiver electrodes is
only one factor which determines the depth to which the ground is being
sampled in any particular measurement. The piots then, when
contoured, are not section maps of the electrical properties of the
ground under the survey line. The interpretation of the results from
any given survey must be carried out using the combined experience
gained from field results, model study results and theoretical inveéti—
gations. The position of the electrodes when anomalous values are

measured is important in the interpretation.
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In the field procedure, the interval over which the potential
differences are measured is the same as the interval over which the
electrodes are moved after a series of potential readings has been made,.
One of the advantages of the induced polarization méthod is that the
same equipment can be used for both detailed and reconnaissance surveys
merely 'by‘ changing the distance (X) over which the electrodes are moved
each time. In the past, intervals have been used ranéing from 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 is largely determined by the expected
size of the mineral deposit being sought, the size of the expected anomaly
and the speed with which it is desired to progress.

The diagram in Figure A demonstrates the method used
in plottil_'lg the results. Each value of the apparent resistivity, apparent
metal factor, and apparent per 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 for the larger values
of (n} are plotted farther from the line indicating that the thickness of
the layer of the earth that is being tested is greater than for the smaller
values of (n); i, e. the depth of the measurement is increased. When
the F, E, values are plotted as superscripts to the MF values the third
section of data values is not presented and the F, E, values are not

contoured.
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The actual data pllots inclﬁded with the report are prepared
utilizing an IBM 360/75 Computer and a Calcomp 77v0/763 Incremental
Plotting System. The data values are 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 fhe field.

The TP measurement is basically obtained by measuring the
difference in potential or voltage (A V ) obtained at 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 is very low due to poor electrode contact, or the
apparent resistivity is very low, or a combination of the tx&o effects; the
value of (A V) the change in potential will be too small to be measurable.
The symbol "TL'" on the data plots indicates this situation.

In some situations spurious noise, either man made or naturall,

will render it impossible to obtain a reading. The symbol ''N'' on the

data plots indicates a station at which it is too noisey to record a reading.
If a read'mg 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 are recorded. This may be due to the geologic environment or
.spurious electrical effects. The actual negative frequency effect value

recorded is indicated on the data plot, however the symbol "NEG" is
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indicated for the corresponding value.of Apparent Metal Factor. In
contouring negative values the contour lines are 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 requiréd. This may be due to inaccessible
topography or 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.
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McPHAR GEOPHYSICS LIMITED

REPORT ON THE

INDUCED POLARIZATION

AND RESISTIVITY SURVEY

ON THE
KLI NO. | GROUP AND NO, 2 GROUP
KLIYUL CREEK AREA,
OMINECA MINING DIVISION, B.C.
FOR

KENNCO EXPLORATIONS (WESTERN) LIMITED

1.INTRODUCTION

At the request of Mr, R, W, Stevenson, Froject Manager for the
company, an Induced Folarization and Resistivity survey has been completed
on the Kli Neo.l Group and Kl Neo.2 Group of claims at the headwaters of
Kliyul Creek, Cmineca Mining Uivision, British Columbia. The survey grid
is situated partly in the northeast guadrant and partly in the southeast quadrant
of the 1* quadrilateral whose southeast corner is at 56°N latitude and 126°W
longitude.

The country rocks ars Takla volcanics with some limy sediments,
cut by acid intrusives. Localized magnetite-skarn deposits are known to
occur and there is some evidence of disseminated sulphide mineralization
remote {from the skarn deposit. The Induced Polarization and Resistivity
survey was designed to explore the possibility of the disseminated sulphide

mineralization being of economic interest.

The work was done in August, 1971, using a McPhar P660 high power




“P ow
wvariable fraguency 1P ueit, operatiog at 0.3 aud 8 cpe, aver the following
slnline
Wik 2, 4, 6, B, 16, 13, 12, 13, 14, 1%, 16, 17, 19, 22, 33, 35,
3%, 39, 40, 43, 42, 44, 46, 47, 4%

These olaj

mg are soswned to be swaed or held under sption by Kennce

Explorstione {(Western) Limited.

The Induced Polarisstion sod Eeslstivity resulls sre shown on the

following daie piots in the manper described in tne notes precedisg this repari.

Liwg s Mo,

BooN 200 feet 19 BB45-1
0 200 feet | I# 3845-2
B0 200 fest 1P 58453
16008 260 feet 1P 58454
24008 200 feet IP 5845-5

jzg08 200 fest P 8B45-6

Also enclused with this report s Dwg. L. PP, 4820, s plas map of the

Kl Grid 8t o seale of 17 » 400°. The definiie, probuble and possibile Induced

Polarizetion anomaelies sare lndlcated by boars, in the menver shown on the
jagend, on this plsn map as well 2 on the dats plots, Thuse bars represest
the surisce projection of the snomalous sones 88 inter ;;;xim%a@ai frove the location
of the trampmitier snd receiver electrodes when the snomaleus valoss ware

measuyed,
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Finen the laduced Folapiustlon mespurement s eesentially an sveraglng
srocess, 58 sre all potential metheds, it ls freguently diffieult to sunetly pine
podnt the source of ap anemaly. Certalnly, no answaly cen be locsted with

meore securscy ihan the slactrods interval loogth; L.¢. whon usisg 200 slec-

trode intervale the position of 8 narrew sulphide hody van only be determined
to lie betwoer two sistions 200 spart. In order tv definitely locsse, sad fully
evalnate, & narreow, ghallow source {& i necensary to» use shorier slectrode
intervels., In order to locate sources st seme depth, lurger clectreds intervaie

ties of location.

muet be uwed, with » corresponding increase in the unceriain
Therefors, while the centre of the indicsted anomaly prebably corresponds
falely well with sourcse, the length of the indicnted apomaly slong the lne
should not be teken to reprasent the sxset edgen of the anornalious mosiswial,
The geologicel information has been msde available by ﬁﬁas siaif of

Keoneo Explorations {Western) Limited.

The survey results indicate the possibility of swoe types of minarsli-
sution, disseminsted metsllic miveralisation and concentrated metallic
minerelinstion, balng pressnt in the sren which wes exploved, Twe sones

bave besn corvelrted snd & thivd possible none fg indicated on Dwg. 1. PP, 4820,

& shallow, wesk one-station sno

paaly extends {rom 14W to 16V, A
nayrow, wesk snowaly, shallow but with some depth extent indicsted, wae
iocoted from BW 1o 10V, A brosd, wesk snowaly sxtends from 5W o 45 the

source of this anomaly could be disseminsted metsllic missrslization,




& weak saorcaly from 3BW te 63W, where it is incomplete, reflects
& decreospe in reslotivities, but also decrensed frogusncy effecis, sp Gt
the anomaly ie suspect. Twe shellow, cne-etation snomalies were locsted
from 44W to 40V uwnd 32W te 34W. Detall with shorter elecivede Intervele
might buprove these snomalies,

a very broad, wesk anemslous sune extendes {eom 30W o 131, with
the magaitnde of gm snomaly varyiog througheout. This anomaly hae besn
sorrelated with snomalies on Line 300K and Line 8008 to form Zons 1.
Adjoining thie znemaly s & definite to possible asomaly from 12K u» 235,
The top of the sourge et at » depth of less than helf the vlaviveds intarval
{260 and the anomaly should b detelled with sherter alegiveds Interaly to
Yatter defing the source. This apomuly hed bees tentatively correlated with

an pagmaly on Line 800F to foren Zona 3.

A probable t» possible shallow ruomaly wae located from 46W te 43W,

This i» the porihern spomaly In Zone 2, A broad, wesk sporaaly, varying is
depth, extands from 36W fo 150 and haw bees corvalated ivte Tenme 1. An

incomplete probable ssemaly from 15E o the sast may correlets with a

stromger snomaly o Line € and hars heen tentatively correlated ss Rone 3,

The lise showld be exiended to the enst to complete dafinition of the 2nsvoaly.

34W to B0V, in Zone 2, may

The definite to probable snomaly frow

yapretent two sourses, or siternatively, one seuree centred from 42W o 44W,
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The top of the source o ot & depth of less than half an slectrede interval

and the aanemaly should be detalled with shorter slectrode Intervals t¢ better

define the source, or sourcss. A narvew, shallow ssemaly feors 28W to 30V

might boprove i detailed with shorter slecirede intervals. Thie alse applies

to the weak, shallow snemaly frecs 16W to 20V,

The definite to possible snomaly from 16W to 22W may represent
more than ore source, or slieroatively, one deep souree. From 2ZW to
30W is fairly typleal of disseminated mineralisation; the source is shallow,
with some depth extent fudicsted, The snwmaly from 16W to 22W has been
correlated into Zone 2. Intermediste parallel lines hetween Line 8008 to

Line 32008 weould be peeded to vonfirm tﬁﬁ Zone 2 «zm%i&ﬁmm

The weak saomaly from 20W te 28W ls shallow with somne depth
sxtent indicated, The anomaly, which kas been correlated into Zene 2,

should be detailed with sherter elnctrode intervals o better defive the

source.

The snomelies which comprise Zone 1 sre typleal of dieseminated
metallic mineralizsstion, The source of thess anomalies les st a dapth of
fess tham half an slectreds interval and could be tested by deilling at any
polnt within the snamalies,

Zome 2 should be confivmed and dalbmited by further 1P wark, The

e
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correladion of the sone should be conlirmed by paraiie! istermadisie Hnos)
fhe sourece of the sosw on Line 16008 should be betber defined by detail with
shorter slectrode intervals,
Zone 3 is a teniative corvelation which could be checked by esiendiag
Lins 8008 to the esst and surveying 0ne or more {atermediste puraliel losy
Letween Line § and Line BOGE, Should the correlation be confivaed, Maes to

the south of Lins 800% sheuld be surveyed to dellmit the source.

MePHAR GREOPHYBICS LIMITED

7’W4’M

Mw&w ﬁt)}gwm

Dateds September 23,1971 Expiry Dace: February 2o, 1372




FROPERTY: Kl Ne.! and Ne.2Z Groups MINING DIVISION: Ondeeca

ONEOR ) Kennco Explorstions (Western) PROVINCGE: British Columbia
Limited

“

LOCATION: Kliyal Cresk Avea

TYPE OF BURVEY: Induced Polarisation

OPERATING MAN DAYS: 36 DATE STARTED: August 14,1971
EQUIVALENT 8 HR, MAN DAYS: 54 DATE FINISHED: August 28,1971
CONSULTING MAN DAYS: 3 NUMBER OF STATIONS: 222

DRAUGHTING MAN DAYE: 4 NUMBER CF READIHNGE: 2304

TOTAL MAN DAYS: s MILES OF LINE SURVEYED: 8.1

CONSULTANTS:

Marion A, Goudle, 739 Military Trail, West Hill, Omarie,
Poilip ©. Hallof, 11 Barnweod Court, Don Mills, Ontario.

D, Broswick, ¢fo McePhar Geophysics Lid, Suite 811, 837 W. Hastings St.
VYancouver, B.O. '

T. Helsterman, 1647 Hampehirs, Vietoris, B.C.

Plus 2 helpers supplied by client.

K. Kiangsbury, 58 Csk Avenus, Richvale, Untario, ,‘
I. Preager, 10 Esterbrovke Avenue, Apt. 706, Willowdale, Untarie,
H. Lade, 29% Jaeper Avenue, Oshaws, Untario,

Me PHAR, GEOPHYSICS LIMITED

hasin 4

Marvien A, Coudl 5,
1%%,

Dated: Septembey 23,1971
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T Heloterman

9 %ﬂw@m Gperating & $26%. 00/ day 42,385, 00
24 daye Prapazation | 4l days & k100, 60/ day ”
2 dayy Bad Westhar ) § duy @ $100.00/day 450, 00
14 days Breakdown B.C.

$2,8335,00




§, Mavios A, Goudis, of the Clty of Torents, Province of Ontavia,

49 hereby certify thati-

i. s a goologlet residing at 739 Military Teail, West Hill, Gntaric,

X, f ars 2 graduate of the University of Westers Datario with a B.5e,
Siegrea {1950} in Honours {eclogy,

3. 1 am 2 mernber of the Geologieal Saclety of Americs,

4. 1 bave been practising my profession for 20 years.

i, 1 havey no diveet or fndirest interest, nor do I arpect o rocelive
auy interest dirsotly or indirectly, in the preperty or securities of Henaee
Enplovations (Weswern) Liraited or any afliliste.

B The statements made in this repors ars based on 3 siwdy of pablished
geologiesl Utarature and unpublished grivate repors,

s Parmission is gronied 1o use in whole or in part for assessment

and ouslification requirsments but aot for advartieing parpeses.

Lated st Toranto 4 :
This 23vd Day of Sepiember 1971, _f | é;:- ] e

Mmmm &, Gondle, B.Sc,

o 1T e e 805 A
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{, Phillp Geovge Hallof, of the Cliy of Toromin, Preovinece of Crtaria,

do hereby vertifly thati-

1. i avm & goophysiciet residing at 1) Baraweoond Court, Denm 74ills, Unaris.

2o 1 am u graduste of the Massschuseiis Inetitate of Techreolegy with a
B.8e, Degree {1952} in Geology and Goeophysics and o Ph.li. Esgrew (1957}
is Gegphyeice.

3. 1 sm a mmember of the Bociaty of Exploration Geophysiciate and the
Ewropesn Association of the Exploration Tonphyeicists,

4y i am a Prefessions) Ceophysiciet, regintersd in the ¥rovines af
Cmtarie, the Province of British Columbie sad the Siate of Arisena,

8. I have s direst or indivect interest, nor do I expedt i reselve any
interest divecily or indivectly, i the property or securliies of Kunnoy
Explorations {Western) Limited or any affiliage,

& The am&mm made in this veport are based on & swdy of published
goolegiosl Mierniurs snd uepubliched privete reporis.

¥s Permission is gronted to use in whole or in paxt for spssrsment ani

guslifiention raquirements buk noet for sdveriising parposes.

Dated »t Toronte

This 2%vd Day of September 1971,

Expity vaic: rebruary 29, 1942



McPHAR GEOPHYSICS

APPENDIX A

EXPECTED IP ANOMALIES FROM "PORPHYRY COPPER" TYPE
ZONES OF DISSEMINATED SULPHIDE MINERALIZATION

Our experience in other areas has shown that the induced
polarization method can be successfully used to locate, and outline,
zones of diaseminated sulphide mineralization of the '"porphyry copper"
type. In most cases the interpretation of the IP results is simple and

- straightforward. The results shown in Figure 1 and Figure 2 are typical.

INDUCED POLARIZATION 3TN 40N 43N 46N 49N 52N 55N SON 8IN 64N 67N 7ON|
AND (P/2%)a

‘ n-l——480/ 570 590/ 304/ /€9 82 \\330 \80./ 1800
DRILLING RESULTS ni-—WMo s & \ s 28
: pey— sio_~19078 3w |0 ) ?/57
’FROM n-4—-40 73 T A w0 ®\ 73 8\ J2u\ w0 ’2/95 5
COPPER MOUNTAIN AREA .
SIN__4ON_43IN 46N 49N 52N 55N 58N GIN 84N 67N TON|
GASPE, QUEBEC ' (Fe)a

Pl 28 334 \SO\37/) 72 \78 @9 \87 60 80
n-2—3F 29] 33 \70 720 72\ 87 718 80 48 80
n-3—(24 /36 48) (sa\e1 72N\ 88 /fas 35 Y10 62
n4—32 31 4076y N T T & 40 /535 @i

LINE-3IN . 37N 40N 43N 46N 49N - 52N N_S58N_6IN 64N 67N 70N
(Mf)a

G 104 128 \27\\\22 w'r/ 28

2) /B T me s\ a\\27 _ 22/ 43

22 /tnh 174 @) 23 @ Wa
25 () w2\ (9 98 20 fea

JN_4ON 43N 46N 49N 52N SIN SBN 6N 6AN 6IN 79

~ 5
\\ Ve g \NT\,U.FACE
N 7 suLP OXIOE MNERALIZ
, x < MINERALIZATION \ DISSEMINATED ‘
. COPPER ORE :

n-l 5 60
n-2~67 L2

FREQUENCIES-0318 2.8 CPS.  P3—< @ :
n-Q—A L 4

@ g on AL —oo~f ~»




-2 -

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

iNDUCED POLARIZATION BS 7S 5S 135 us  9S 7S 55 35 IS IN 3N
AND
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n-2—22,” 3
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DRILLED T0 910' F1G.2

The IP 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 are present; further, there is little
or no copper present. These results illustrate the fact that [P results can
not be used to determine the exact amount of metallic mineralization present
or to determine the economic importance of a mineralized zone. In some
geologic situations zoning is present; the zones of mineralization of greatest
economic value may contain less total metallic mineralization than other
zonesd in the same general area.




In the proper geologic environment, the method will detect even
very low concentrations of metallic mineralization. The IP results shown
in Figure 3 located the ore zone at the Brenda Property near Peachland,
B.C. The zone contains 1.0 to 1.5 per cent metallic mineralization; how -
ever, the mineralization is '"ore grade' because only molybdenite and chalco-
pyrite are present.
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McPHAR GEOPHYSICS

APPENDIX B
THE INTERPRETATION OF
INDUCED POLARIZATION ANOMALIES

FROM RELATIVELY SMALL SOURCEIS

The induced polarization method was originally developed to
detect disseminated sulphides and has proven to be very successful in the
search for "porphyry copper' deposits. In recent years we have found
that the [P method can also be very useful in exploring for more con-
centrated deposits of limited size. This type of source gives sharp IP
anomalies that are often difficult to interpret.

The anomalous patterns that develop on the contoured data
plots will depend on the size, depth and position of the source and the
relative size of the electrode interval. The data plots are not sections
showing the electrical parameters of the ground. When the electrode
interval (X) is appreciably greater than the width of the source, a large
volume of unmineralized rock is averaged into each measurement. This
is particularly true for the large values of the electrode separation (n).

The theoretical scale model results shown in Figure 1 and
Figure 2 indicate the effect of depth. If the depth to the top of the source
is small compared to the electrode interval {(i.e. d X) the measure-
ment for n = 1 will be anomalous. In Figure 1 the depth is 0.5 units
(X = 1. 0 units) and the n = 1 value is definitely anomalous; the pattern
on the contoured data plot is typical for a relatively shallow, narrow,
near -vertical tabular source. The results in Figure 2 are for the same
source with the depth increased to 1.5 units. Here the n = 1 value is not
anomalous; the larger values of (n) are anomalous but the magnitudes are
much lower than for the source at less depth.

When the electrode interval is greater than the width of the
source, it is not possible to determine its width or exact position between
the electrodes. The true IP effect within the source is also indeterminate;
the anomaly from a very narrow source with a very large true IP effect
will be much the same as that from a zone with twice the width and 1/2
the true IP effect. The theoretical scale model data shown in Figure 3
and Figure 4 demonstrate this problem. The depth and position of the
source are unchanged but the width and true IP effect are varied. The
anomalous patterns and magnitudes are essentially the same, hence the
data are insufficient to evaluate the’source completely.

The normal practise is to indicate the [P anomalies by solid,
broken, or dashed bars, depending upon their degree of distinctiveness.
These bars represent the surface projection of the anomalous zones as
interpreted from the location of the transmitter and receiver electrodes




<2 -

when the anomalous values were measured. As illustrated in Figure 1,
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 fairly well with the source, the length
of the bar should not be taken to represent the exact edges of the anomalous
material.

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 will
be nearly equal to the true effects within the source. When there is some
depth to the top of the source, it is not possible to use electrode intervals
that are 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 IP 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-
terval indicates the presence of a narrow, shallow source, detail with
shorter electrode intervals is necessary in order to better locate, and
evaluate, the source. The data of most usefulness is obtained when the
maximum apparent IP effect is measured forn = 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' will be quite
different from the original reconnaissance results with X = 300'.

The data shown in Figure 5 and Figure 6 are field results from
a greenstone area in Quebec. The expected sources were narrow (less
than 30' in width) zones of massive, high-grade, zinc-silver ore. An
electrode interval of 200' was used for the reconnaissance survey in order
to keep the rate of progress at an acceptable level. The anomalies located
were low in magnitude. ’

The very weak, shallow anomaly shown in Figure 5 is typical
of those located by the X = 200" reconnaissance survey. Several anomalies
of this type were detailed using shorter electrode intervals. In most cases
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' results are shown in Figure 6. Subsequent drilling
has shown the source to be 12. 5' of massive sulphide mineralization con-
taining significant zinc and silver values.

The change in the anomaly that results when the electrode in-
terval is reduced is not unusual. The X = 50' data more accurately locates
the narrow source, and permits the geophysicist to make a better evaluation
of its importance. The completion of this type of detail is very important,
in order to get the maximum usefulness from a reconnaissance IP survey.
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SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE L
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POSSIBLE RN RN NN

Number at the end of cnomaly
indicotes electrode interval

KLI NO. | & 2 GROUPS, KLIYUL CREEK AREA

OMINECA M.D.,, B.C.

SCALE
ONE INCH EQUALS FOUR HUNDRED FEET
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