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McPHAR GEOPHYSICS LIMITED

NOTES ON THE THEORY OF INDUCED POLARIZATION

AND THE METHOD OF FIELD OPERATION

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 minergls 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 s.'urface,

increases with the time that a d, ¢, 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 effectively
stop all 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 créate this d, c. currerﬁ;
flow is cut off, the Coulomb forces between the charged ions forming
the polarization cause them to return to their normal position, This
movement of charge creates a small current flow which can be
measured on the surface of the ground as a decaying potential difference,

From an élternate 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,

The values of the "metal factor" or "M, F, " are a measure
of the amount of polarization present in the rock mass being surveyed,
‘This parameter has been found to be very successful in mapping areas
of sulphide mineralization, even those in which all other geophysical
methods have been unsuccessful, The induced polarization measurement

is more sensitive to sulphide content than other electrical measurements
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because it is much more dependent upon the sulphide content, As the
sulphide content of a rock is increased, the "metal factor" of the rock'
increases muc-h more rapidly than the resistivity decreases,

Because of this increased sensitivity, it is possible to
locate and outline zones of less than 10% sulphides that can't be
located by E, M, Methods, The method has been successful in locating
the disseminated ""porphyry copper' type mineralization in the South-
western United States,

Measurements and experiments also indicate that it should
be possible to locate most massive sulphide bodies at a greater depth
with induced polarization than with E, M,

Since there is no I, P. effect from any conductor unless it
is metallic, the method is useful in checking K, M, anomalies that are
suspected of being due to water filled shear zones or other ionic
conductors, There is also no effect from conductive overburden, which
frequently confl\;tses E, M. results, It would appear from scale model
experiments and calculations that the apparent metal factors measured
over a mineralized zone are larger if the material overlying the zone
is of low resistivity,

Apropos of this, it should be stated that the induced
polarization measurements indicate the total amount of metallic
constituents in the rock, Thus all of the metallic minerals in the rock,
such as pyrite, as well as the ore minerals chalcopyrite, chalcocite,

galena, etc, are responsible for the induced polarization effect. Some



oxides such as magnetite, pyrolusite, chromite, and some forms of
hematite also conduct by electrons and are metallic, All of the metallic
minerals in the rock will contribute to the induced polarization effect
measured on the surface,

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 effects of vertical changes in the
properties, Current is applied to the ground at two points a distance
(X) apart, The potentials are measured at two other points (X) feet
apart, in line with the current electrodes, The distance between the
nearest current and potential electrodes is an intéger number (N) times
the basic distance (X),

The measurements are made along a surveyed line, with
a constant distance (NX) between the nea-rest current and potential
electrodes, In most surveys, several traverses are made w‘ith various
values of (N); i,e, (N) = 1, 2, 3, 4, etc, The kind of survey required
‘{detailed or reconnaissance) decides the nurnber of values of {N) used,

In plotting the results, the values of the apparent resistivity
and the apparent metal factor measured for each set of electrode
positions are plotted at the intersection of grid lines, one from the
center point of the current electrodes and the other from the center
point of the potential electrodes, The resistivity values are plotted
above the line and the metal factor values below, The lateral displace-

ment 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 measure-

ment 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, These plots then; when
contoured; are not section maps of the electrical properties of the
ground uﬁder the survey line, The interpretation of the results from
any given survey must be carried out using the combined experience
gained from field, model and theoretical investigations, The position of

N/ the electrodes when anomalous values are measured must be used in the
interpretation,

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 adyantages of the induced polarization method 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 ranging from 100 feet
to 1000 fget for (X), In each case, the decision as to the distance {X)
and the values of (N) is largely determined by tfxe 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 1 below demonstratés the method
used in plotting the results, Each value of the apparent resistivity
and the apparent ""Metal facfor“ is plotted a"n’d 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,

_METHOD USED IN PLOTTING DIPCLE-DIPOLE
INDUCED POLARIZATION AND RESISTIVITY RESULTS

X nx e
i 2 ' A 5 3 7 8 9

x = Elecirode spread length

Stations on line n = Electrode seporation

- P P P
n-4 ,2-6,7 2,378 34-89
- P P P P i
n-3 1,2-56 2367 34-78 45-89 Apparent Rasistivity
n-2 P P P P P
1,2-45 2,356 34-6,7 45-18 56-89
n-1 _P P P P P P _
/ '2-3'4){;{5'6 456%6-%8.9
. | > ) /
n-1 MF MFE MFE ME MF MF
12-34 2,345 3456 4567 5678 6789
n-2 ME ME MF MFE MF
12-45 - 23-56 34-67 4578 56-89
- ME MF MF MF
n-3 1256 2367 3478 4589 Apporent Metol Factor

n-4 ME MFE MF,
. 1267 2378 34-89 FIG. |



McPHAR GEOPHYSICS LIMITED

REPORT ON THE

INDUCED POLARIZATION
AND AFMAG SURVEYS
ON THE
C. C. -HAB-BUY CLAIM GROUPS DURING 1962
LIARD MINING DIVISION, B,C,
FOR
KENNCO EXPLORATIONS (WESTERN) LIMITED

1, INTRODUCTION

- Two previous reports entitled "Report on the Induced
Pola;izatim and Resistivity Survey on the G, C, ~-Hab~Buy Claims,
Liard Mining Division, B, C, for Kenaco ikxplorations (Western)
Limited" dated September 13, 1961 and “"Supplementary Report on
the Geophysical Investigations on the G, C, ~-Hab-Euy Claim, Liard
Mining Division, D. G, for Kennco Lxplorations (Western) Limited"
dated October 25, 1961 describe the results measured at Galore
Creek duiing the 1961 field season. The geophysical work was
extended during tl;e 1962 field season, and the results are described
in this report,

The previous induced polarization and resistivity results
were all measured using large electrode separations, In most cases
the anomalies indicated shallow sources, and during the 1962 programme

detailed measurements were made on many of the lines using shorter



electrode intervals, In addition, the I. P, survey was extended to cover
a larger portion of the claim groups.

During the 1961 field season, measurements were made
using d, ¢, and 5, 0 cps for the I, P, measurements; however, the presence
of large natural electrical transients in the ground usually interfered with
the measurements. The progress of the survey was slowed due to the need
for repeated measurements, In the work this year the electrical transients
were su large that d, c, -5, 0 cpe were impossil:;le. Therefore, the measure-
ments were made using . 31 and 5, 0 cps,

The limited amouat of Afmag data measured during the 1961
field season indicated the potential usefulness of the method in outlining
conductors correlating with the 1. P, anomalies, During the early part of
the 1962 field season, the Afmag survey was extended to cover more of the

grid,

2, PRESENTATION OF RESULTS

The induced polarization and resistivity results measured
during 1962 are ghown on the following data ploté in the accompanying
booklet, The results are plotted in the manner described in the notes pre-

ceding this report,

Line O .31 end 5.0 cps 200" Spreads Dwg, I, P, 2931-1
Line P .31 and 5,0 cpas 300’ Spreads Dwg. 1, P, 2931-2
Line 160N .3) and 5,0 cps 200* Spreads Dwg, L P, 2931-3

Line 168N (West) .31 and 5,0 cps 200' Spreads Dwg, 1, P, 2931-4



Line 168N (Zast) - , 31 and 8,0 cps -

Line 176N .31 and 5,0 cps
Line 184N . 31 and 5,0 cps
Line 192N .31 and 5,0 cps
line 20019 .31and 5.0 cps
.31 and 5, 0 cps
line E .31 and 5,0 cps
I.dne. F .31 and '5. 0 cps
Line G o .31 and 5,0°¢cps
Line D .. " .31 and 5,0 cpe
Line A © © .31 and 5,0 cps
line C - o .31 and 5, 0 cps
lineB .31 and 5,0 cps
.31 and 5, 0 cps
.31 and 5,0 cps

Line 264N
Line 272N (West) .31 and 5,0 cps
.31 and 5,0 cps
Line 281460N
Line 288+90N .31 and 5,0 cps
Idne 294450N .‘31 and 5..0 cps
Line K | .31 and 5.0 cps
Line 208N .31 an& 5..0 cps
.31 and 5.0 cps

Line 216N

.31 and 5,0 cps

,31 and 5,0 cpo
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I‘ P‘
LP
1. P,

P,

L P,

1P
i P,
ILP,

1.2
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2931-5

2931-0

4931-7

2931-8

29319

2931~10

2931-1}1

- 2931:12

2931-13

293114

293115
2931-16
293117
2931-18
2931-19

2931-20

2931-21

2931-22
2931-23
2931-24
2931-25
2931-26
2931-27

2931-28



Line 224N + Line J .3l and 5,0 cps 200" Spreads Dwg, I P 2931-29

idne 232N .31 and 5,0 cps 200' Spreads Dwg, 1. P. 2931-30
Line 240N .31 and 5,0 cps 200 Spreads Dwg, L P, 2931-31
Line 2481 <31 and 5,0 cps 400' Spreads Dwg, I, P, 2931-32
Line 248N »31 and 5,0 cps 200 Spreads Dwg, L P. 293133
Line 256N .31l and 5,0 cps 400" Spreads Dwg. I, P, .2931-34

.31 and 5,0 cps 200" Spreads Dwg. L P, 2931-35

Line 264N | 31 and 5,0 cﬁé 400' Spreads Dwg, I P, 2§31a36
.31 and 5,0 cps 200 Spreads Dwg, 1. P. 2931-37

Line 272N (Eaet) . .31 and 5.0 cps 400" Spreads Dwg. I P, 293138
.31 and 5,0 cps 200 Spreads Dwg. L P, 2931.39

Line 280N | 231 and 5,0 cps  400' Spreads Dwg, I, P, 2931-40
.31 and 5.0 cps 200" Spreads Dwg. L P, 2931-41

Line 288N +31 and 5,0 cps 300" Spreads Dwg. I P. 2931-42

.31 and 5,0 cps 200 Spreads Dwg, I, P, 2931-43

Line 296N .' " ’_ +31 and 5,0 cps 300" Spreads Dwg. L P, 2931-44
Line 304N ' .31 and 5,0 cps 300' Spreads Dwg. L P. 293145
Line 312N .31 and 5,0 cps 300" Sproads Dwg, L P, 2931-46
Line M S .31 and 5,0 cps 400' Spreads Dwg, 1. P, 293147
Line M " .31 and 5,0 cps 200" Spreads Dwg. 2{7 I?.‘ 2931-48
Line 320N .31 and 5,0 cps 300’ Spreads Dwg, I, P, 293149
Line 326N ‘ .31 and 5,0 cps 300" Spreads Dwg. L P, 2931-50

Enclosed with this report ie Dwg, Misc, 4725, a plan map

of the grid at 1" = 1000 feet, The definite and possible induced polarization
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anomalies are indicated by s0lid and broken bars respectively on this

pla{.p map 2s well a= the data plots, These bars represent the ,3urface N
pre;;jeetian of the anomalous zones as interpreted from the location of
theg transmitter and receiver electrodes when the anomalous values
wa;e meas ured.

[ ' The anomalies shown on Dwg, Misc, 4725 are only from the .
1963:2 results, the anomalies from the previous results have not been |
inc%iuded._ Most of the work for 1962 consisted of de'atailed checks using.
aht;:}rt electrode intervals on lines surveyed previously using ia__rge_r
aeg?aaraﬁone._ Sinée the anomalies are located more accurately with

; : : .
shorter clectrode separations, the new results are more x;seiul_. Some
of the lipes shown on the plan map have not been surveyed be_-foxfe ’ and
;‘m:,.;ger electrode separations have been used; in these cases,; the electrode

i A
spacing has been indicated,

Since the induced polarization measurement is @sagntiany an
averaging process, as are all potential methods, it is ftequently_t;ifﬁcun
to exactly pinpoint the source of an anomaly, Certainly, no anqully can
be located with more accuracy th:an the spread length; i, &, when uping
200' spreads the position of a narrow sulphide body can only be determined
to lie between two stations 200' apart, In order to locate sources at some
depth, larger spreads must be used, with a corresponding increase in the
uncertainties of location, Thereﬁare, while the center of the iqdi cated

anomaly probably corresponds fairly well with source, the length of the

indicated anomaly along the line should not be taken to represent the exact



edges of the anomalous material.
The Afmag rosults are shown on Dwg, AF4726, which is
enclosed with this report, The conductors suggested by the data have

been indicated,

3A, DISCUSSION QF I, P, RESULTS

The induced polarization and resistivity resulte will be
discussed one line at a time, The lines will be discussed in the order

in which they are listed in Part (2),

Line O
This line extends south of the main area covered by the
survey, The resistivities are quite uniform in thie area, and about
average in magnitude for the non-anomalous parts of the grid, There
i{s a slight increase for the near-surface L P, effects at 16 to 20E ’

and the source seems to extend at depth to the west,

Line P
This line iz south and east of the main part of the grid, and
the apparent resistivities are an order of magnitude larger than on Line

©, There were no I, P, effects measured along the line,

Line 160N
The eastern part of this line was surveyed with 200' electrode
intervals to check an anomaly located in 1961, The earlier results (from

400' spreadc) show an anomaly at depth, with the shallowest source to the



N

east at 21608 to 220K, This year's results indicate a weak 1, P, anomaly
in this area, and the 1. P, effects increase with separation suggesting that

the maeatallic mineral content increases with depth,

idne 168N

The previous reseﬂtg using 400' spreads indicated a shallow
anomaly at 156K to 1625, The results using 200" electrode intervals
indicate an anomaly at depth in the same area, The apparent L. P, effects
increase with separation, The western edge of the anomaly is evident in
the data, but the eastern edge is east of 166%,

The detailed measurements using 200° spreads east of the glacier
indicate several narrow, moderately anomalous zones, The most important

is a narrow source at depth at 206K,

Line 176N

On this line the main anomaly, west of the glacier, is still
shallow when 200' electrode intervals are used, The source appears to
extend from 158E to 1655, which is approximately the position indicated
by last y&ar's’resultls. ‘There is another definite anémaly centered at 20485,
The pattern su‘ggeats a relatively narrow source at dépth. 'i‘hi anomaly
correlates with a weaker anomaly of similar appearanc; on Line 168N, In
addition, there are two other zones of above backgrourd I, P, effects on
this line,

Within the two definite anomalies located on Line 176N, the

apparent resistivities are lower than the average, However, thereis a



s !

general trend of increasing resistivities from west to east, The apparent
resistivities at depth in the area from 150E to 1558 are only 10% of those
at depth from 21555 to 2204, These changes in resistivity are caused by

changos in porosity, and therefore probably indicate variations in altera-~

tion, rock type, etc,

Line 184N
The 400" spread results on this line indicated a single source,

and the 200" spread results from this year indicate an anomaly from 149E
to 163E, Within thie broad, moderately anomalous, area there aré several
local zones of larger 1, P, effects, The shallow, narrow, weak anomaly at
186E correlates Qith a similar feature to the souﬂh; and should be checked
with even shorter sp‘reads.' B

_ The anomaly at 2045;' to 206K is oil less magnitude on this line,
ht.u the pattern is still similar to the correlating anomaly on Line 176N and
1§8N. The anomaly at the easter# end of the line is much more definite
on this line, and the pattern 1auggemts a shallev&; » DArrow source. It should
be dei;aiied with shorter spreads aiao. | |

- The resis;ivity patterns on this line are similar to those oﬁ
Liﬁ.e 176N, with an increase in apparent resistivities fro-m‘wast to east,
For this reason, the annmqu at 228 to 230E must be considered to be
-@o@ ixx;pf;rtant than a similar anomaly of the same ma@tude at the western

end of the line.
Line 192N

The main anomaly west of the glacier can be aeparéted into



two zones, There ic a challow, narrow source at 150K to 1525, and a
weaker anomaly at depth just to the east, The weak anomaly at 182E to
1845 appears to be at some depth,  The new data does not extend far

enough to the east to locate the anomalies to the east,

Line 200N

The major anomaly at the western edge of the grid is not
evident on this line, The detail using 100" spreads shows a narrow, -
shallow, moderate magnitude anomaly at 181E to'182E, This anomaly
correlates with others to the south, but the pattern has changed on this
line,

The éétaneﬁ respults oé the eastern part of the line wera -
measured Qém'g 200" spreads, As on the other lines to the south, the
apparent réslativﬁtiee increase to the east, In this case, there is' 8
gharp incmasé in the res#ativiti-es at about 230&, There is a defini!tew
anomaly at depth ,'juat to tho west of this resistivity change, The resisti-
vities in this area are very high? g0 this moderate magnitude anomaly is
more important then a similar anomaly of aiwxilar magnitude at ZOZE to

206E where the resistivities are lessa,

ldine B
Thia' is the southernmost of the short, irregularly placed
lines om the west side of the grid, The 400 spread results measured in

1961 indicated a shallow source at 16W to 20W, The detailed results using



N

- Io -

200" spreads show that there in some depth to the best part of the source,

and that it is of lmited width,

Line ¥
| Tha detailed measurements on this line shcw' that the ﬁy;pa.rem

resistivities are much the same as on Line E, but the L P, effocts are less,

Ldne G
The I P, anomaly on this line is the same magnitude as on Line
F; however , the source is much wider, The effects increééa a little at

depth at the eastern edge of the aﬁomaly.

Line D
. The anomaly on this line is very weak, as it was on last year's
data, The ‘pa'tte.;-n suggests a broad zone with a small amount of metallic

mineralization, ;

Line A
" The anomaly i6 of less width on this line, but the magnitude is

still small,

Line €

The anomaly at 16W to 18W on this line correlates with a narrow,
definite anomaly located at thé same position in 1961, The source is still
shallow and nérww, and it could be due to a narrow zone of rather massive

mineralization. The line should be surveyed again with 100' electrode



NS

intervals,

Line B

The detailed results using 100’ intervals show two narrow
anomalies at the west end, They are both of low magnitude, but either
could corrslate with the narrow anomaly on Line C, The apparent resisti-

vities are high along this line, but they become very high east of 11K,

idne 264N
The apparent resistivities are high along all of this line, and

there are no anomalous I, P, effects,

Line 272N
The apparent resistivity values are also high on this line,
There are a few I, P, values that are greater than background, but they do

not appear to be important,

Lina 281 460N

There are a few, small magnitude anomalies on this line,
However, the contour patterns are definite, The magnitudes of the 1. P,
effects are small, but the apparent resistivities are very high, and this

is sxpected to reduce the eifects,

Line 288+90N
The anomaly on this line is somewhat larger in magnitude,

The pattern is not simple, and suggests a broad zone of slightly anomalous



N
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effects with several zonee of larger values,

Line 294450N

There are three separate anomalies on this line, They are
all of small magnitude, but the patterns are definite, and the anomalies

warrant further investigation,

This line is considerably north of the others, A narrow,
she'llloﬁ' aﬁomqu was located at 125 to 16E in the 1961 reconnalssance
data, The anomaly ig cnnfi;’m.ad_ by the detail done this year, The anomaly

is definite, but the magnitude is small,

Line 208N
This 'ila ghe southernmost of the lines that cover the eastern
part of the gri&. The reaiﬁtivities are lower at the eastern end of this
line, than to the south, There is a narrow, shallow anomaly at 226K,
that confirms an anomaly from last year's work.
The western part of the line was surveved using 100' spreads,
and there is & weak anomaly at depth, ‘Tha anomaly is broad, and the edges

are not evident in'the data,

idne 216N

There were several anomalies located by the reconnaissance
survey on this line. They have all been confirmed by the detailed work,

‘There is a narrow, shaliow ,.definite anomaly at 1905 that must be checked



- 13 “»

with even shorter electrode intervals, The anomaly at about 200K
appeared to be at some depth when 400’ spreads were used, and looks
even deeper with 200" spreads,
The weak anomaly at Z%E was n@t evident in the recénna;aaance
reisulta. There is a deﬁnita anomaly at zaam to 246E in a high resistivity

area, and two weaker anomalies at depth to the east,

Line 224N 4+ Line J

Only part of this long liue was surveyed in !961 with large
apreads The detailed results using 200" electrode intarvala indicate
several annmaligs The most impnrtant anomaly is at l??L to 209E on
Line EBQN.- There are two definite, shanow anomalies close to each other,
One of them may correlate with the narrow anomaly on the west end of
Line 216N, These anomalies are of moderate magnitude, and should be
checked with shorter spreads, - There are several, weaker anomalies to
t:he east, but the 200' spread results do not extend far enough to the cast
to check the shallow anomaly located previously at 20K to 24E on Line J,

The resistivities increase slightly in the eastern part of this

line, but they are not as large as to the south,

Line 232N
The apparent resistivities are of moderate magnitude and
fairly uniform on this line also, They increase with separation along

much of the line, reflecting the lower resistivity cverburden in the

valleys,



Several weak aromalies have been indicated on the data
plot, but they do not appear to be important, The shallow anomaly

at 2121 to 216E correlates with a similar feature in the reconnaissance

data,

Line 240N

The reconnaissance results did not indi‘cate any definite
anomalies along this line, and the detailed data from this yaér shows
two narrow, weak anomalies, The resistivity values are similar to

those on the lines immediately to the south,

Line 248N 7
| This part of the grid v‘a'.aa surveyed at the end of the 1961
programme, using d. ¢, ~ 5,0 cps, A weak anomaly was iud}.cated at
about 210E, ‘The line was first rgpeaﬁe& this year uainghﬂﬂﬂ“' spreads,
but the frequencies used were 0, 31 aqé 5.0 ¢ps, The anomaly is still

present, but as would be expected the magpitude is reduced, The line

wae also surveyed this year using 200' electrode separations, A shallow,

narrow, indefinite anomaly was located at 2085 to 2105,

The surface resistivities are low in this area, due to the
overburden present, and the anomaly is of small magnitude, It is difficult
to attach much importance to the anomaly, but since the source appears

ts be shallow it could be checked with shorter intervals,

Line 256N

The results from this line were measured during the laat days
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of the l?él'programme, using 400' spreads and d, ¢, = 5,0 cps, ~ The
apparent resistivities increased with separation, and some I, P, effects
were measured along all of the line, The 400' spread data for this year,
using 9, 31 and 5, 0 cps did not confirm the anomaly, The results using
200 electxvéde separations show unusually Imé apparent resistivities in
the center of the line, but no anomalous §, P, efieet

A study of the data aheetﬁ from the 1961 survey has revealed
the reason for the diacrepancy. The measm:ements made using d c. and
5,0 cpe during the 1961 programme were clisturbed by a Iarge amouant
of natpral electrical noise, The influence of the noise required that most
measurements be repeated several timgs. The natural noise was g0 great
duri_.ng the 1962 field season, that measurements using d, ¢, could not be
made at all, The low frequency filtering possible when 0, 31 cps ie used
for the .meésurements eliminates disturbances from the noisé;

| The d.c, measurgments made on Line 240N and Line 248N
{which were cqgﬁrmed in '1 962) were taken on September 6, 1961, The
noise problems were not unusually great, and it was paasiblg to obtain
two sets of d. ¢, measurements at each station wﬁich_ agreed reasonably
well,

. The d, ¢. measurements on Line 266N (and on Line 264N) were
made on September 8, 1961, The electrical noise was larger in magnitude
on this day, and the d, ¢, measurements could not be made to repeat exactly,
At each station, an average value was used, In most cases, the v;ariationﬂ

between the twe d, ¢, measurements were greater then the difference
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between 4, ¢, average and the a, c, value measured, The results on those
lines were much more questionable than those on Line 240N and Line 248N,

Unfortunately, the weather was very bad during this period in
1961, and the programme was terminated shortly afterward, The crew
did not return after September 8th and it was therefore not possible to

check the results until the 1962 field season,

Line 264N

The d, ¢, - 5,0 cps results on this line were measured on the
same day during the 1961 field season as those on Line 256N, The more
reliable resuilts from this year's programme indicate a shallow, weak
anomaly at 220E to 2245 when both 400' and 200’ slectrode separations

were used,

Line 272N
The apparent resistivities continue to be low on this part of

the grid, but there arc no anomalous I, P, effects,

Line 280N

The apparent resistivities are unusually low at the castern
end of this line, where it is near Galore Creek, There is a weak L P,,
anomaly at 216 to 2205, but further investigation would be necessary

to cvaluate its importance,

Line 288N

There ie also a weak anomaly on thie line, but it does not



correlate with those to the north or south,

Line 296N

Buring the last part of the 1962 field season, several lines
on the northern part of the grid were surveyed ueing 300' spreads, There
was no time available to do detail on the resulting anomalies, The recon-
naissance results on this line indicate a narrow source at 2215 to 2245,

There seems to be some depth to the top of the source,

Line 304N

There is only a slight increase in the 1. P, effects at 222K to

ZZ5E on this line,

Line 312N

The I, P, effects on this line are not large in magnitude, but
the pattern is definite, The source appears to be shallow, and the anomaly
ghould be checked with shorter spreads,
Lline M

This line was surveyed parallel to the valley, 4 weak anomaly

at 16N to 20N was confirmed by 200° spreads detail. However, the effects

are of small magnitude,

Line 320N

The apparent resistivities on this line are larger than on the

lines immediately to the south, probably reflecting the presence of less



AN

- 18 -

overburden., There were no anomalous I, P, effects.

line 326N

~The results on this line are similar to those on Line 320N,

3B, DISCUSSION OF AFMAG RESULTS

The Afmag data from the 1961 season was measured dhring
Eépte'x'nher,- when the Afmag field stréngthé were past the seasonal high,
As a result, the signale were weak, and the angles .méaaure_ﬂ were
freqnently éﬁ;icult to measure and therefore unreliable,

The Aimag measurements during 1962 were made early in
the season when the Afmag fields were stronger, The strike direction of
the field was definite at each station, and consistent, Unfortunately, the
field direction iz roughly parallel to the conductors, and the positions are
not well indieéted. |

The conductors indicated on EWQ. &mvaé correlate approximately
with those from the vl‘%l results, On the northern lines , where 1. P. data
is available, the conductors correlate with the resistivity lows,

The main purpose of the Afmag survey was to detect conductors
beneath the glacier. It was only possible to take a limited number of
measuremente on the glacier, and no definite conductors were located, How-
ever, there is a deﬁ:ﬁte change in field strike and dip between Line 123N
and all of the lines to the north., One explanation for this would be the
prosence of an east-west conductor at about 123N, It would be of interest

to have results on north-south lines across this area , particularly south
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of Ling 1Z3N.

4, CONCLUSIONS AND RECOMMENDATIONGS

The anomalies from the more dgtailed measurements during
the 1962 field season can be roughly correlated into zones as shown on
Wg. Misc, 472_5. The anomalies within the zones are variable in magni-
tude, width, depth of source, etc. , and certainly the zones differ from
gach other, There are several other scattered énomali.es which do ;mf
seam to correlate with others, |

Several holes were drilled during the 1962 t:ield season to
determine the source of the anomalies, Most of these were concentr'ated
on Zone A, but several of the other anomalies w;are checked. The resuita
of this drilling should be correlated carefully v?ith tﬁe I P, anomalies,
I understand thatvinlsﬂme cases énly copper mineralization ;.vas present in
the holes; therefore, only a few per cent metallic mineralization could be
of economic interest. In thia s!tqation R eveﬁ very weak I, P, anomalies

must be considered as being potentially important,

In each of the zones marked, there are one or two iinas where
the I, P, anomalies appear to be of greater importance, These locations
should be given ape‘cial consideration, They are listed below,
| Zone A - Line 168N, Line &, Line C

Zone B« Line 2814+60N, Line 2944+50N

Zone C -~ Line 200N

Zone D - Line 168N, Line 170
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/ | " Zone E - Line 184N, Line 208N
Zone F - Line 216N, Line 224N

Zone G - Line 313N

‘The most imaportant of the scattered anomalies that do not
correlate into zones ic located at about 245K on Line 216N,

‘The planning of future geophysical work and further drilling
to test the anomalies should be done after the results of the drilling to

date are compared with the L P, results,

McPHAR GEOPHYSICS LIMITED
G4

L Phillp G. Hailof, = -
; ' Geophysicist, :

/@wf%éaez

Robert A, Bell,
- Geologist,

Dated: October 4, 1562, -



~

N

- 21 -

ASSESSMENT DETAILS

SPONSOR: Kennco Explorations (Western) MINING BIVISION: Liard
Limited

LOCATION: Gal:ars Creek Arvea ' PROVINCE: British C_;olumbia

IYPE OF SURV’EY' Induced Pﬁlariaation

OPERATING MAN nmm. o 2.73 | MTE s'i',é.R'rrm: Jﬁne 28, 1962

muxvamwr 8 I-IR MAN DAYS: 409 DATE FINISHED: ;%ugust 31, 1962

comsumma MAN DAYS: 6.5 NUMB&R OF STATIONS OCCUPIED:

DRAUGHTING MAN DAYS: 20 NUMBER OF mmn’g{;;smxm.

TOTAL MAN DAYS: 435.5  MILES OF LINE sfz?;a.mpz 26. 26
- CONSULTANTS:

P, G, Hallof, 5 Minorca Place; Don Mins, Ontamo
R, A. Bell, 15 Hemford Cresceat, Don Mills, Ontario

FLLLD TLCHNICIANS:
F, Bottos, 172 Hillmount, Toronte 19, Ontario
¥, Mackulowick 1429 Birchmount Road Scarbomugh Qntario

3 Helpesrs aupphed by client,

DRAUGHTEMEN:

¥, R, Peer, 38 Torrens Avenue, Torponto 6, Ontario

R. MacKenzie, 55 Shannon Drive, Scarborough, Ontario

R. Martin, 1028 Davenport Road, Toronto, Ontario

D. Grant, 1987A Lawrence Avenue, East, Scarborough, ‘Ontario
D, R. Stone » 4373 Lawrence Avenue, East, West Hﬂl Ontario

McPHAR GEOPHYSICS LIMITED

Philip G. Hallof,
Geophyqlcist.

Dated: October 4, 1902,
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ASSESSMENT DETAILS

SPONSOR: Kennco Eixplorations (Western) MINING DIVISION: Liard
Limited

LOCATION: Galore Creek Area PROVINCiS: British Columbia

TYPE QF SURVEY: Afmag

OPERATING MAN DAYGS: 20 DATE STARTED: June 18, 1962
EQUIVALENT 8 HR, MAN DAYS: 30 DATE FINISHED: July 6, 1962
CONBULTING MAN DAYS: 1 NUMBER OF STATIONS: 296
DRAUGHTING MAN DAYS: 5 MILES OF LINE SURVEYED: 5,39
TOTAL MAN DAYS: 36

CONSULTANTS:

P, G, Hallof, 5 Minorca Place, Don Mills, Ontario
R. A, Bell, 15 Hemford Crescent, Don Mills, Ontario

FIELD TECHNICIANS:
£, MacDonald, 23 Connaught Avenue, Middleton, N, 5,
1 helper supplied by client

DRAUGHTSMEN:

F. k. Peer, 38 Torrens Avenue, Toronto 6, Ontario

D. R, utane , 4373 Lawrence Avenue, East, Waat Hill, Ontario
D, Grant, 1987A Lawrence Avenue, East, Scarhornugh Cntario

McFHAR GEOPHYSICS LIMITED

@/%é/

Philip G, Hallof
Geophysicist,

Dated: October 4, 1962,
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NS SUMMARY OF COST

1. P, Survey - Contract ¢D250

2,9 Line Miles using 400' Spreads

2. 5 Line Miles using 300' Spreads
19, 2 Line Miles using 200 Upreads

1. 66 Line Miles using 100' Spreads

Total Charge $10,590, 5¢
Afmag Survey - Contract D252
5.39 Line Miles
~ Total Charge $ 1,671, 76

' McPHAR GEOPHYSICS LIMITED

’ Phillp G. Hallof,
Geophysicist.

Dated: October 4, 1962,

S/
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CERTIFICATE

| 1, Philip George Hallof, of the City of Toronto, Province of
Ontaric, do l;é;gby certify that:

Lo I am a’ geaphy#iciat‘ ;.'esid.ing at 5 Minorca Place, Don Mille
{Toronto), Ountarlo,

2, 1am a graduate of the Massachusetts Institute of Technology
with & B. 8, Degree (1952) in Geology and Geophysics, and a Ph. D. Degree
(1957} in Geophysics,

'3, - ' 1lam a member of the Society of Exploration Geophysicists
and the Eur‘dpean Association of Exploration Geophysicists,

4, I have been practising my profession for ten years,

5. ‘I have no direct or indirect interest, nor do 1 expect to receive
any interest, direct or indirect, in the property or securities of Kennco
Bxzplorations {Vﬁnatern) Limited,

6. The statements made in this report are based on a study of

published literature and unpublished private reports and geophysical data,

Dated st Toronto

This 4th day of October 1962
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CERTIFICATE

1, Robert Alan Bell, of the City of Torontoe, Province of
Cmtario ,ldl‘) hergﬁy certify that:
| 1, I am. a éealngist residing at 15 Hemford Crescent, Don
Mills (Toronto} Ontario, |

2, I am a graduate of the University of Toronto in Physics
and Geology with the degree of Bachelor of Arts (1949); and a graduate
of the Univereity of Wisconsin in Economic Gguiogy with the degree of
Ph. D, (1952). |

3, 1 am a member of the Society of Economic Geologists and
a fellow of the Geological Association of Canada,

4, I have been practising my profession for over ten years,
5, i have no direct or indirect interest, nor do I expect to
receive any interest directly or indirectly, in the property or securities
of Kennco Explorations {(Western) Limited,

6. The statements made in this report are based on a study of

published geological literature and unpublished private reports.

o

Dated at Toronto

This 4th day of October 1962 . :
Robert A, Bell, Fh. D,
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McPHAR GEOPHYSICS LIMITED

AFMAG SURVEY
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