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SUMMARY .

During the period April 14th to April 28th, 1971, Eagle

 Geophysics Limited carried out an Induced Polarization (IP) survey

on parts of a copper prospect, at Kennedy Lake, near Princeton,

British Columbia on behalf of Falcon Explorations Limited.

Four geochemica}1y anomaious copper areas were checked
by IP methods. In only one case was an IP anomaly approximately
coincident with a geochemical soil anomaly. A detailed geological
field investigation is recommended for this anomaly prior to

considering the selection of a drill target.

A small, weak, poorly regarded IP anomaly located within
the main geochemically anomalous copper area is not the cause of

the high copper soil survey values and is not recommended for

drilling.
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i, INTRODUCTION

At the request of Mr. R. Jury of A]fae Engineering Limited
an Induced Polarization (IP) survey was carried out by Eagle Geophysics
Limited on a copper prospect at Kennedy Lake,'near Princeton, British
- Columbia for Falcon Explorations Limitedl This survey was completed

during the period April 14th to April 28th, 1971.

One potentialiy interesting area of the property directly
adjoins the property of the Similkameen Mining Company, a subsidiary
of Newmont Mining Corporation, on which a 15,000 ton per day concentrator

is presently being built.

The property is located about 10 miles south of Princeton.
The main Hope-Princeton highway passes through claims X309 and X311.
A good gravel road; suitable for two whee] drive vehicles, leading to
vacation cabins on Kennedy Lake has been extended to the northwest for
a distance of several thousand feet. This allows adequate access to
the northern ciaim group. The southern ¢laim group, the Claire ciaims,

lie about 2;000 feet west of the road leading to Kennedy Lake.

The purpoée.df the IP survey was to evaluate the significance
of four geochemically anomalous copper'zones located by previously

completed soil sampling techniques.



2. INSTRUMENT SPECIFICATIONS

The IP equipment used to carry out this work was a time domain

measuring system manufactured by Huntec Limited of Toronio, Ontario.

The system consists basicaliy of thfee units, a receiver, a
transmitter and a motor generator. The transmitter, which provides a
maximum of 7.5 kw d.c. to the ground, obtains its power from a 7.5 kw
400 cycle, three phase generator driven by a gasoline engine. The cycling
rate of the transmitter is 1.5 seconds current "“ON" and 0.5 seconds current
“OFF" with the pulses reversing continuously in polarity. The data recorded
in the field consists of careful measurements of the current (Ig) in amperes
flowing through C; and Cy, the primary voltage (Vp) appearing between the
potential electrodes Py and Py during the current "ON" part of the cycle,
and a secondary or overvoltage (V;) appearing between P, and P, during the

current "QFF" part of the cycle.

The apparent chargeabiiity (Ma) is calculated by dividing the
secondary voliage by the primary voltage and multiplying by 400, which
is the sampling time in milliseconds of the receiver unit. The apparent
resistivity ( ea) in ohm-metres is proportional to the ratio of the
hrimary voltage and the measured current; the proportionaility factor
depending on the geometry of the array used. The chargeability and
resistivity obtained are called apparent as they are values which that
portion of the earth sampled would have if it were hbmogeneous. As the
earth sampled is usually inhomogeneous, the caicuiated apparent chargeability
and resistivity are functions;of the actual chargeability and résistivity of

the rocks.'
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3. SURVEY SPECIFICATIONS

The pole-dipole array was used for this IP'survey. In this

array the current electrode C; and the two potential eTectrodes Py and

P, are moved in unison along the lines to be surveyed. The second current

electrode 62 is grounded an "infinite” distance awa}, which is in fact ten
times or more the'distahce hetween C] and P]. The dipoie 1engtH {x), that
is the distance betweén P1 and P2 detérmines mainly the sensitivity of the
array being used with respect to the size of the body being sought. The
electrode separation, that is the distance (nx} between 61 and Pl’ is equal
to or some.muitip1e of the distance between P} and P2' This distance
determines mainly the depth of penetration of the array being used with

respect to the size of the body being sought.

The survey lines on this property are 400 feet apart. Selected
lines were surveyed with the dipole length (x) equal to 200 feet and
measurements were madelfor the first and second electrode separations,
that is for n=1 and.n=2. Additional detail surveying on the Valley grid,

with x equal to 100 feet was also carried out on line 1 from 43+50NE to

- 51450NE; measurements were made for n=1 and n=2. Similar detail surveying,

on the Claire 1 and 2 grid, with x equal to 100 feet was compieted on Tine 4
from 15+50S to 26+50S; measurements were made for the first electrode separa-

tion only, that is for n=1.

The use of a 200 foot dipole length for the reconnaissance survey
and a 100 foot dipole length for.the detail work, along with the appropriate
electrode separations, has adequately tested the four geochemicailly anomalous
zones on the property. This work has not however pin-pointed the source of
the copper as indicated by the geochemical soil survey. In this respect

further geological studies are reguired.



4. PRESENTATION OF DATA

The data obtained from the IP survey of the area described
in this report are presented on three map sheets which are folded into

the map pocket at the end of the report.

Map sheet number E153-] (sca]e 1"=400 feet), shows the location
of the IP survey lines and their relation to the geochemicaliy anomalous

20nes.

Map sheet number E159-2 {scale 1"=200 feet), shows the profiles
of apparent chargeability and corresponding apparent resistivity obtained
from surveying the Valley grid. The apparent chargeabi1ify profiles are
plotted at a scale of either 1"=5 milliseconds, 1"=10 milliseconds or
1"=20 milliseconds, as indicated on each individual line. The apparent
resistivity profiles are all plotted at a scale of 2 inches equals 1

Togarithmic cycle.

Map sheetlnumber £159-3 (écale 1"=200 feet), shows the profiles
~of apparent chargeability and‘corresponding apparent resistivity obtained
from surveying the Claire 1 and 2 grid. The apparent chargeabiiity profiles
are plotted at a scale of either 1"=5 milliseconds or 1"=10 milliseconds, as
indicated on each individual line. The apparent resistivity profiles are

all plotted at a scale of 2 inches equals 1 logarithmic cycle.



5. _DISCUSSION OF RESULTS

Induced po1afization interpretation procedures have been most
completely developed in situations of mineralized horizontal layering where
the electrode separations used are smé]l compared with the lateral extent
of the mineralized bodies. Geo]bgical]y the porphyry coppers of large
lateral extent are practical examples where such interpretation procedurés

can be used to best advantage.

In the case of hore confined bodies, where the electrode separa-
tions used are often large compared with the lateral extent of the bodies
themselves, the complex problem of resolving the combined effects of depth,
width, thickness, dip and true chargeability of such bodies together with
the physical characteristics of the overburden and country rocks have only
recently been studied in detail. The results from much of this work remain,
as yet, unpublished. Interpretation must therefore be based on empirical
solutions, type curves obtained from theoretical investigations, the results
obtained from computer and tank model studies plus experience gained frdm

surveys over known orebodies in similar geological environments.

5.1 Geology

At -the time of writing no detailed geological mapping of the

property has been undertaken by the present owners.

Briefly the property is underlain by volcanic tuffs and argillites.
Limestones, sandstonés and more strongly metamorphosed argillites have also

been observed.



5.2 The Valley Grid

The main portion of this grid is underiain by the most extensive

| geochemical soil andmaly on the property. The soil anomaly is about 2,000

feet long and a few hundred feet wide. It appears to be underlain by

volcanic tuffs.

Two distinct chargeability backgrounds were observed on each of
the five main Tines which traversed the soil anomaly. The southwest portion
of the grid is underlain by rocks having an apparent chargeability of
approximate!y 26 milliseconds. These rocks are most probably argillites.
The.northeast portion of tHé grid is underiain by rocks having an apparent
chargeability of approkimafe]y 4 to 5 milliseconds. Extensive outcrops of
vofdanic tuff occur on thﬁs portion of the grid. The interpreted geological
contact between the atgi]fites and volcanic tuffs is shown on map sheet

number E159-1. Further evidence for the existence and location of this

- contact is shown by a strong linear resistivity low which coincides with

the contact as interpreted from the chafgeabiiity data alone. This contact -

is roughly paraiTel-to the.va11ey floor but is some 800 to 1,000 feet southé-_rf, |

~ west of it.

There is no distinct change in the resistivity pattern directly
over the valley floor wHich may indicate the existence of a fault through
the valley. Such a fault may exist however since the array used is not

optimum for the detection of faults.

The strong resistivity low along the interpreted geological contact
may indicate a water fiTTed, sheared contact zone or a strong alteration of

the mineral assemblage within the contact zone itself. Based on the charge-



ability data élone there is no recognizable anomaly along the contact.
However in view of the high {(about 25 milliseconds) inherent chargeability
of the argillites, a significant mineral deposit could conceivably remain
undetected if it occurred within the argillites or along the contact between
the argillites and the volcanics. In the present geological environment

the existence of a.mineral deposﬁt at either of these locations is not

considered a strong possibility.

There is little difference in the apparent resistivities as
measured over the argillites or the volcanic rocks. In both cases the

apparent resistivities vary from about 300 to 1000 ohm-metres.

_ There is a weak anomaly near the northeast end of Tine 1. This
anoﬁa1y was detailed wifh_x=100 feet and takinglmeasurements for n=1 and
n=2 (see map sheef.nuﬁber £159-2). 'From a study of the four electrode
Separations across the zone it is clear that the.source of the anomaly is
narrow, probab1j less than 50 feet wide, and very shal]oﬁ. It was not
possible to trace this anomaly along strike in a southeasterly direction,
siﬁce work in prdgress_on,re-routing of the Hopé-Pbincéton highway made"  :.
it hazardous to both geophysica1 persénnei and equfpment. A very-slight:
increase in chargeability was observed on 1iﬁe 2, on stfike with_fhe

anomaly on'line_l._

The anomaly has its strongest expression where the source appears %
to sub-outcrop beneath shallow overburden directly under the valley floor
at station 48+00NE on line 1. A good deal of outcrop'waS-obserﬁed on tine

2 at the location where a slight {on strike) increase in chargeability was

measured.
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This anomaly is not the source of the copper soil anomaly
and is regarded by the writer as a very low priority target for any

additional form of exploration.

The profiles obtained from checking two smaller copper soil
anomalies are also shown 6n map number E159-2.I These profiIes extend
from station 11+00NE to station 37+00NE on line 7 and from 15+00SW to
9+00ONE on the southwest portion of line 5. On line 7 the chargeability
readings are uniformly high,indicating the pfesence of argillites on fhis
part of the property. The chargeability readings are uniformly low on
the southwegt porfion of line 5, where several small outcrops of a
reddish rock of volcanic ofigin were observed. No significant IP response,

worthy of further investigation, was detected over either of the small f

~_ copper soil anomalies which were checked by these two Tines.’

5.3 The Claire 1 and 2 Grid

Initially Tine 5 was surveyed on this grid to test a 10ng,'narrOW'T

copper 5011_anoma1y'approximate1y coincident with a swamp. An IP responSe;’ :'“U-

coincident with the cbpper s0i1 anomaly, was measured on line 5. In view

-of this, lines 3, 4 and 6 were surveyed to determine the strike length of

‘the dnomd]y.

The IP response has a strike length of about 800 feet and is caused

by a fairly narrow, shallow source which is paraliel to or along a possible
contact between two rock types having different apparent chargeabilities.
The higher chargeability rocks to the north of the swamp are most probably
argillites. However the seemingly lower chargeability rocks to the south
of the swamp may also be argillites since here the apparent resistivity |
readings-indicate an increase in depth of overburden which also tends to

decrease the apparent chargeability response.



Several geological situations could produce this anomaly. 1f

the argillites dip gently to the south, or the overburden thickness

_ increases towards the south, and argillaceous rocks have been exposed

or almost exposed by erosion in the swampy creek bottom, then such an
anomaly could result. On the other hand, if the argillites dip very
steeply then a band of argi]lacebus rocks lying directly below the swamp
and contained within a much lower chargeabiiity rock unit could also |

produce such an anomaly.

Prior to carrying out any driiling on this anomaly a detailed
geological investigation of the rocks in the immediate vicinity of the

anomaly is necessary. .
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6. CONCLUSIONS AND RECOMMENDATIONS

From a study of the IP data obtained from surveying four areas

of anomaious copper soil values it has been concluded that:-

(a)

| {b)

{c}

(d)

In view of the extremely small dimensions of the weak anomaly
located at approximately 48+00NE on line 1 of the Valley grid

no further exploration in the form of drilling is warranted.

The source of the copper soil anomaly on the Valley grid was

undetected by the IP survey.

A number of geoiogiéal situations of no ecconomic importance could
cause the anomaly detected most clearly at station 20+00S on line 4
of the Claire 1 and 2 grid. A geological field study of this anomaly

is definitely warranted.

Interpretation difficulties arise when using IP methods to search

- for sulphide deposits in areas where some of the rock types encountered

and

have high intrinsic chargeability responses. Under these conditions
“ sulphide deposits in high chargeability rocks may remain undetected by

IP methods.

Based on a review of the geological and geochemical data available |

the geophysical data collected, it is recommended that the following

programmé of work be carried out on the'propértyf-

(1)

Carry out a detéiled géological field investigation of the anomaly
located on the Claire 1 and 2 grid. If this work is'encouraging

.drill a hole, based on dip and strike attitudes determined by the
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geological field work, to intersect a point 75 feet vertically below
station.20+005 on line 4. The total length of this hole should be

not less than 250 feet.

{2) cCarry out a brief geological examination of the volcanic rocks located
in the immediate vicinity of the small anomaly detected on line 1 of
the Valley grid. Base any additional exploration work mainly on the

findings of the geological examination.

Based on the IP survey alone, no further work is recommended at
the present time on any of the remaining geochemically anomalous areas

investigated by the IP survey.

- Respectfully submitted,
EAGLE GEOPHYSICS LIMITED

!
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John Lloyd, MfSG{}T-iEP;*;f

Geophysicist. ~ ER

May 1971
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I, John Lloyd, of 1505 - 2045 Nelson Street, in the City of

Vancouver, in the Province of British Columbia, do hereby certify that:-

1. 1 am a graduate of the University of Livefpoo1, England,
in 1960 with a B.Sc. in Physics and Geology, Geophysics

Option.

2. 1 obtained the Diploma of the Imperial College of Science
and Technology {(D.I.C.} in Applied Geophysics from the

Royal School of Mines, London University, in 1961.

3. 1 obtained the degree of M.Sc. from the Royal School of

Mines, London University, in 1962.

4, I am a member of the Association of Professional Engineers’
in the Province of British Columbia, the Society of
Exploration. Geophysicists of America and the European

Association of Exploration Geophysicists,
5. 1 have been practising my profession for the last ten years.

6. I have no interest or shares in any properiy or securities

of Falcon Explorations Limited nor do I expect to receive any.

N Vancouver, B. €.
~ ~ May 11, 197V
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