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McPHAR GEOPHYSICS LIMITED
REPORT OM THE
INDUCED POLARIZATION
AND RESISTIVITY SURVEY
ON THE
TROITEA CLAIM CROUF
COLE CREETK AREA, B, C,
FOR

KENNCO EXPLORATIONS (WESTERN) LTD.

1. INTRODUCTION

At the request of Mr. H. W, Fleming, geophysicist for the
Company, an induced polarization and rosistivity survey bas been car-
ried out om the Treitss Claim Croup, in the Cole Creek Area of
British Columbla, on behalf of Kennco Explorations {Western) Ltd,
The property is in the Omineca Mining Division, in the northeast quad-
rant of the ons degree quadrilateral whose southeast cormer iz at
83N - 127°W,

The area of the survey is underlain by an acid intrusive
complex. In places the imtrusives are in contact with, or partially
covered by, Haseltom volcanics and/or sediments. The detailed
geology of the area is not available, Howsver, the area is of some
geologic intersst because of the widespread pressnce of disseminated

pyrite with minor chalcepyrite,



The induced polarization and resistivity survey was plasned

fr an attemp o locute, M_mﬂm. the zones of metallic minaralization

provent.

2. PRESENTATION OF RESULTS

The induced pularisation and ragietivity resulis are shown

on the following enclosed data plots. The results ars plotted in the

masner deacribed in the noten preceding this report.

Lina B4+ 00E
Ldns 92100
ldne 100+02E
Line 108+00E
Line 114+00E
Line 124+ 00K
Line 132:00F
Line 140+00E
Line 148+00E
Line 156+00E
idine 1644008
Line 100-00N
Line A

Line 120+00N

250" electrode intervals
160" slectrode intarvale
200" electrode intervals
209 slectrode intarvals
200* electrode intervals
200* electrode intervale
200" alectrode intervals
297 electrode intexrvals
250! alectrode intervais
200" electrode intervels
200' electrode intsrvals
200 slectrode intervals
280 alecirode intervals
200% slectrode intervals

Dwg. IP 27322

Dwg. P 27323
Dwg, IP 273244
Dwg. IF 27328
Dwg. IP 27326
Dwg. 1P 27327
Dwg. 1IF 2732+8
Dwg. 1P 2732-9
Dwg. 1P 273310
Dwg, 1P 2732411
Dwg. IF 2732-12
Dwg. IP 2732-13
Dwg, 1P 2732~-14

Alse enclosed with this report i Dwg. Misc, 3274, s plan

maap of the grid at the Troitsa Claim Group ot & scale of 17" = 400%,

The definits and possible lnduced polarisation anomalizs ars indicated



I .

by solld and broken bars respectively sm this plan map as well a9 the
dats piota. Thase bars represent the surface projection of the anoena -
lous zones ap interpreted {rom the location of the transmitter and
receiver slectrodes when the anomalous values wers measured,

Since the induced polarization messurement s essentially
an sveraging process, as are all Wﬁ! methods, it is frequently
difficult to sxactly pinpoinat the scurce of an mﬂy Cortainly, no
anomaly can be focated with more accuracy than the spread length;
i.e. when uging 200 icot spreads the position of a narrow sulpbide |
~ body can only be determined to lis batweesn two stations 200 feet
apart. In order to locate sources at some dopth, larger spreads must
be used, with & correaponding increase in the uncertainties of location.
Thereiore, whils the a@r of the indicsted anomaly probably cor-
rasponds fairly well with source, the langth of the indicated anomaly
along th line should niot be taken to represent the sxact edges of the

anomalous material.

3. DISCUSSION OF RESULTS

The limited geological information available for the Troitua
Claim Group suggests the possible pressnce of a large m of dssomi-
neted sulphide mineralisation. Cur sxperience in other sreas has
shown that the induced polarization method can be used with great
success In locating, and sutlining, somes of disseminated sulphide
minsralisation of the ‘porphyry copper’ type. The results shown in
Case History 23 and Case History 24 are typical.
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The sources of these anomalous IP effects contain approxi-
mately 4% metallic mincralixation. Tha IF aneenalies in the two areas
are very simailar; it should be noted that IP effects in the ‘ors-grade”
copper bearing sone in Quesbec are the same as those from the almont
barren pyrite son: in Arisona. |

In the proper geologic enviromment, the method will detect
aven very low concentrations of metaliic mineralization, The IP
results shown in Figure 1 located the ore some at the Brends Property
near Peschland, B. C. The sone contains 1.3 to 1.5 per cent metallic
minsralization; however, the mi&tmumim is "ore-grade ' becauss
-éni? molybdenite, bornite and chalcopyrite are present,

Ths IP results from the briel survey om the Troltss Claim
Group bave located anomalies that are very similar to thoss shown in
the Case Histories above, The results suggest » large, irragular
somno containing variabdle concentraticns of metallic mineralization.

Some of the IP anomalies are low in magnitude, auggesting
very weak concantrations of metallic mineralisation; (Line 140400,
8%+ 20N to 96 93N ldne 164K, 8+51N to 102:48N,) In other arens
the anomalics are mmma- in magnitude, suggesting sulphide con-
centrations In the range 2% to 4%; (Lins $2400E, 108+00N to 116:00N;
Line 124K, 98:+03N to 103:90N,) On Line A and Line 120N, the IP
effects are large in magnituds, suggesting sulphide contents that might
be as high as 10%,

The correlation of the IP ancmalies is complicated by

the fact that it wes necessary to discontinue the north~south lines
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at the creek due to eutremely sharp clifis. In several piaces, the valuss
at the north end of the lines are slightly anomalous but it was not pessible
to extend the lines to completely ocutlina .t;ha ansmalies.

The strong anoxcaly at the north end of the property is m.
and it could be checked by repeating the messurements with shorter
alectrode intervals, However, the moderaie anomaly centered at the
intsrsection of Line 124:00F and Llna 100+00N tndicates some depth to

the top of the soarce.

4. CONCLUSIONS AND RECOMMENDATIONS

The IF survey on the Troites Claire Croup bay indicated an
anomalous sone of considerable lateral axtent, Pyrite is known to be
present, and there is not emough information to determine the relation-
ship betwaen the pyrits content and the chalcopyrite and/or molybdenite
that might be presemnt.

The geology in the vicinity of the IP anomalies should be
examined in detall. If the mineralisation causing the IP effects can
not be obhserved, drilling would be warranied.

MePHAR CEOPHYSRCS LIMITED

Dated: August 31, 1967
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ASSESSMENT DETAILS

PROPERTY: Troitsa Clabn Crouwp - MINING DIVIBION: Ominecs
SPONSOR: Kennce Explorations . PROVINCE: British Columbia
{Western) Lid, '

LOCATION: Cole Creek Ares

TYFE OF SURVEY: Induced Polarization

OPERATING MAN MY&: 30 DATE STARTED: July 29, 1967
QQEIVAW 8 HR, MAN DAYS: 45 DATE FINISHMED: Auguast &, 1967
CONSULTING MAN DAYS: 1.5 HUMBER OF STATIONS: 192
DRAUGHTING MAN DAYS: 5 . NUMBER OF READINCS: 1021
TOTAL MAN DAYS: - 51.% MILES OF LINE SURVEYED: b.74
CONSULTANTS:

¥, C. ¥allof, % Minovca Flace, Don Mills, Ostario.
R, A, Bell, 50 Hemiord Crescent, Dou Mills, Cntario.

FIXLD TECHNICIANS:
G, Trefamanko, 651 Sheppard Avenus ’é&‘%ﬁ. Toronte, Ontario.
T. Yeo, Box 385, Ft. Saskatchewan, Albsria.

3 Uslpers - supplied by client,

PRAUGHTSM EN;

K. Bingham, 78 Hubbard Blvd., Toremte 13, Ontaria.

N, Lade, Apt. 503, 35 Egterbrooke Avanus, Willowdale, Ontario,

V. Young, 320 Twoedeouir Avenue, Apt. 507, Toranto 10, Cmtario.
MePHAR cmg;vggms LOAITED
N7 e v

Fhiltp T, -wai, ! // .
Geophystcist. . ., //

Dated: August 31, 1667



SUMMARY OF COSTS

Iroitea Clabm Group

Crow

é days QOperating
2 days Travel

Expenses

Tronsportation-Car

Meals and Accommodation

Freight and Brokerage

Telephone and Telegraph

Pro-rated portion of
Travel Expense

Eastioate of costs not yet
recaived

Dated: August 31, 1967

@ $2185. 00/ day
G$ 75,00/day

$115.50
71.23
33.01

. 8b
200.00
100.00

$517.60

$1, 290,00
150,00

517,80
$1,9587.6¢

MePHAR GmM‘iﬁCS LIMITED

m&ig ﬁ. Eé: %ZZ%

Geophysicist,

X
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CERTIFICATE

I, Philip George Hallof, of the City of Toronto, Provines of
Ontario, do hereby certify that:

1. 1 am a geophysicist residing at § Minorca Place, Don Mills,
{Toronte) Ontarie, |

2, 1 sam a graduate of the Massachusstts Instituts of Technology
with a B.Sc. Degree {1952) in Geology snd Geophysice, and a Ph.D.
Degree (1957} In Geophysics.

3. 1 am: 2 member of the Society of Exploration Geophysicists
and the Europear Association of the Explovation Geophysiciats.

L I bave baens practising my profossion for ton years.

5. I have no direct or indirect intevast, nor do I expect to
receive amy intorsst dractly or indirectly; in the property or securitios
of Kennco Dxplorations {Western) Lad, or any m:nm

5. The statements made in this report are based on a study of
published gselogical literature and unpullished private reports.

7. Pormission ia granted to use in whols or ia.wr't for aspess~

meat and gualification requiremaents but not for advertising purposss.

Dated at Teronto

Thie 31st day of August, 1967

Wae
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CERTIFICATE

5, Bobert Alan Bell, of the City of Toronto, Province of
Ontario, do hereby certify that:

1, I am 2 geologist residing at 50 Hemford Crescent, Dou Mills,
{Toronto) Ontariae,.

3.  1am = graduste of the University of Toronto in Physics and
Cieclogy with the degree of Bachelor of Arte {(194¢); and & graduate of
the Univergity of Wisconsin in Economic Gaclogy with the degree of FPh. D,
{1953).

3. 1 am & momber of the Soctety of Ecomomic Ceologiste and a
fallow of the Gealogical Assoeiation of Canada, '

4. 1 bave boun practising my profession for ovey fifteen yours.

8. I have ns direct or indirect intarest, nor do I expect to
regelve any intarest directly or indirectly, in the property or securities
of Keunco Explorations { Western) Ltd, or any sffiliate.

6. The statemuents made in this report are based on a study of
publishad geological Mterature and unpublished private reports.

7s Permission i granted to use in whale or in part for ssvess~
meont snd qualification requiremaents tbndt m.ter advertising purposes.

Dated at Toromo

This 3ist day of Auguet, 1967

ey T
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ﬁ !I.!CTRWI‘CONHOUM?ION .
ke - McPHAR GEOPHYSICS LIMITED LooARITHME woLTILES
r‘§®x-‘1 INDUCED POLARIZATION AND RESISTIVITY SURVEY | OF 10718720730:50-75-100
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ELECTRODE CONFIGURATION

A0,
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‘ \X - 200 /
\ 7
\ 4
PLOTTING M POINT
7 N\
n-4
n-3 03
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n-1 135 122

McPHAR GEOPHYSICS LIMITED

INDUCED POLARIZATION AND RESISTIVITY SURVEY
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SURFACE PROJE

CTION

OF ANOMALOUS ZONES
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KENNCO EXPLORATIONS (WESTERN) LIMITED

TROITSA GROUP, COLES CREEK PROPERTY, OMINECA M.D.-B.C.

Scale—=One inch= 200 Feet

NOTE: LOGARITHMIC CONTOUR INTERVAL
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NOTE. CONTOURS AT
LOGARITHMIC MULTIPLES
OF 10-15-20-30-50-75-100
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/ \ 240
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ELECTRODE CONFIGURATION

R e McPHAR GEOPHYSICS LIMITED osARHM MULTILES

r|:|®111 l—®_l INDUCED POLARIZATION AND RESISTIVITY SURVEY OF 10-13-20-30-80-75-100
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KENNCO EXPLORATIONS (WESTERN) LIMITED FREDUENCY 031850 C.08

SURFACE PROJECTION TROITSA GROUP, COLES CREEK PROPERTY, OMINECA M.D.-B.C.

OF ANOMALOUS ZONES
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ELECTRODE CONFIGURATION

LTI Cowieomrion McPHAR GEOPHYSICS LIMITED sore: cowtouns a7

rfl®11| r®1 INDUCED POLARIZATION AND RESISTIVITY SURVEY OF 10-13-20-30-30-76-100
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KENNCO EXPLORATIONS (WESTERN) LIMITED | FREQUENCY 031850 C.8 S
::“:;:f“::u‘;"g;‘;: TROITSA GROUP, COLES CREEK PROPERTY, OMINECA M.D.-B.C.
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316LE NOTE LOGARITHMIC CONTOUR INTERVAL




DWG. NO.-I.R- 2732-5 .

pubviivialvduoniipt McPHAR GEOPHYSICS LIMITED aaamirone moLTeLes

Il;@,l, INDUCED POLARIZATION AND RESISTIVITY SURVEY OF 10-13-20-30-50-75-100
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KENNCO EXPLORATIONS (WESTERN) LIMITED FREcuENcY 031850 C.0 8

SURFACE PROJECTION TROITSA GROUP, COLES CREEK PROPERTY, OMINECA M.D.-B.C.

OF ANOMALOUS ZONES
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ELECTRODE CONFIGURATION

XXX = McPHAR GEOPHYSICS LIMITED LosaRTHI WUCTIPLES

,IQ;L, [‘(D"l INDUCED POLARIZATION AND RESISTIVITY SURVEY OF 10-13-20-30-80-75-100
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KENNCO EXPLORATIONS (WESTERN) LIMITED FREcuENcY 0318 50C.P S

OF ANOMALOUS ZONES TROITSA GROUP, COLES CREEK PROPERTY, OMI.NECA M.D. - B.C.
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ELECTRODE CONFIQURATION i
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SURFACE PROJECTION

s, sowes TROITSA GROUP, COLES CREEK PROPERTY, OMINECA MD.-B.C.
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ELECTRODE CONFIGURATION
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ELECTRODE CONFIGURATION

ST perenaon, McPHAR GEOPHYSICS LIMITED noTei | Sovrouns at
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ELECTRODE CONFIGURATION .
x e McPHAR GEOPHYSICS LIMITED Coonerame oot
rE|®P1 |®] INDUCED POLARIZATION AND RESISTIVITY SURVEY OF 10-15-20-30-80-75-100
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ELECTRODE CONFIGURATION
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INDUCED POLARIZATION AND RESISTIVITY SURVEY
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ELECTRODE CONFIGURATION

XXX —> McPHAR GEOPHYSICS LIMITED LosaniTume woLTILES
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ELECTRODE CONFIGURATION
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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
conductiors 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 throqgh 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, ¢, 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
stc.>p all current flow through the metallic particle, This polarization
takes place at each of the infimiee-mamber of solution-metal interfaces
in a mineralized rock,

When the d, c, voltage used to create this d, ¢, current
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 alternate viewpoint it can be seen that if the

direction of the cu3'rent through the system is reversed repeatedly
before the polarization occurs, the efiective resistivity of the system
as a whole will change as the frequency of the Switchifxg 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



because it i8 much more dependent upon the sulphide content, As the
sulphide content of a rock is increased, the '""metal factor' of the rock
increases much 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 £, 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 E, 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 confuses &, 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
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oxides such as magnetite, pyrolusite, chromite, and some forms of
hematite also conduct by electrons and are rmetallic, 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 integer number (N) times
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 (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 fromn the line is determined by the distance
(NX) between the current and potential electrodces when the measure-
ment was made,

The Se.parationk 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 D,f the electrical properties of the
ground under the survey line, The inter.pretafion 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
the electrodes when anomalous values are measured must bt; use_ﬂ 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 readihga has been made,
One of the advantages of the induced polarization method is that the
same equipment can be used for both detailed and reconnaissance surveys
merely by changing the distance {X) over which the ¢lectrodes are moved
each time, In the past, intervals have been used ranging from 100 feet
to 1000 feet for (X), In each case, the decision as to the distance (X)
and the values of (N} 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 1 below demonstrates the method
used in plotting the results. Each value of the apparent resistivity
and the apparent ""Metal factor" 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,

METHOD USED IN PLOTTING DIPOLE-DIPOLE
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