
j 52B07NW0855 63.2861 POWELL LAKE 010

INTRODUCTION

Between February 14th and March 18th, 1966, a combined 

Induced Polarization (I. P . ) and magnetometer survey was carried 

out by Kuntec Limited for Can-Fer Mines Limited over an area at 

Home Lake, District of Thunder Bay, Ontario.

The survey lines were cut at 400-foot intervals at right- 

angles to a baseline running N55 O3, and picketed every 100 feett

The reconnaissance I. P. survey consisted of 7. 2 line miles 

of readings at 200-foot intervals using the 'gradient array1 electrode 

configuration. In addition, parts of four lines were detailed using the 

'three-electrode array' with various electrode ceparations. Resistivity 

readings were taken concurrently throughout.

The magnetometer survey consisted of 7.7 line miles of 

readings at 100-foot intervals.

The reconnaissance I. P. and magnetic survey data are presented 

in the form of contoured maps of chargeability, resistivity and vertical 

magnetic intensity at a scale of l inch to 200 feet. Data for I. P. detail 

lines are presented in the form of profiles at a scale of l inch to 200 feet.
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PROPERTY AND LOCATION

The property is located on Horne Lake, approximately 40 miles 

southeast of Atikokan, in the District of Thunder Bay, Port Arthur 

Mining Division, Ontario.

The I. P. and magnetometer surveys covered the following

claims:
TB 1 23511 ' 

72 '
74 '
75 ^ 
77 '
78 r'

,
and parts of TB 1Z35^7 to 70 inclusive

123573 ' 
76 X 
79V 
81 f 
82v
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SURVEY SPECIFICATIONS

MAGNETIC

The instrument used for the magnetometer survey was a 

Jalander fluxgate magnetometer. This measures variations in the 

vertical component of the earth's magnetic field to an accuracy of 

i 10 gammas. Corrections for diurnal variation were made by tying 

in to previously established base stations at intervals not exceeding 

two hours.

I. P.

General

The equipment used on this survey was the Huntec pulse-type 

unit manufactured in Toronto by Huntec Limited. Power is obtained from 

a JL.C motor, coupled to a 2. 5 kw 400 cycle three-phase generator, 

providing a maximum of 2. 5 kw dt c. to the ground. The cycling rate 

is 1.5 seconds "current on" and 0.5 seconds "current off", the pulses 

reversing continuously in polarity. Power is transmitted to the 

ground through two current electrodes, C, and C,* and measurements 

taken across two potential electrodes, P. and P? .

The data recorded in the field consist of careful measure 

ments of the current (I) in amperes flowing through electrodes C, and 

C?* the primary voltage (Vp) appearing between electrodes Pj and 1*2 

during the "current on" part of the cycle, and the secondary voltage
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(V 0 ) appearing between electrodes PI and PZ during the "current off" 

part of the cycle.

The apparent chargeability (Ma), in milliseconds, is calculated 

by dividing the secondary voltage by the primary voltage and multiplying 

by 400, which ID the sampling time in milliseconds of the receiver unit. 

The apparent resistivity, in ohm-meters, is proportional to the ratio 

of the primary voltage to the measured current, the proportionality 

factor depending on the geometry of the electrode array used. The 

chargeability and resistivity obtained are called "apparent" as they are 

values which that portion of the earth sampled by the array would have 

if it were homogeneous. As the earth sampled is usually inhomogeneous 

the calculated apparent chargeability and apparent resistivity are 

functions of the actual chargeabilities and resistivities of the rocks 

sampled, and of the geometry of these rocks.

Gradient Array

The 'gradient array 1 method, which is the most rapid of the 

available I. P. techniques, has found its greatest application in 

reconnaissance surveys. Although theoretically it samples to all 

depths, its effectiveness in detecting reasonable quantities of sulphides 

appears to be limited to a depth approximately equal to half the 

distance between the current electrodes. The practical limitations 

of the method are the need for a relatively large power output combined 

with reasonably high apparent resistivity values.
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For this array the two current electrodes, Cj and C^ are 

placsd a large distance apart, usually in the order of one IT.-ile. The 

two potential electrodes, Pj and P^t are kept a constant distance apart, 

usually 100 or 200 feet, and moved in unison along the survey lines. 

With the current electrodes fixed as described, a relatively uniform 

field is created in a square block c ,ntred on the n id-point of the line 

joining C j and C ^ w ith sides equal to half the distance between these 

two electrodes. I. P. measurements are taken on lines parallel to the 

line joining C j and C2*

Although the 'gradient array 1 technique retains a high degree of 

resolution and is sensitive to bodies down to considerable depths, it does, 

in common with all potential field measurements, suffer certain 

ambiguities of interpretation.

Results by the 'gradient array 1 technique, normally shown as 

contours of equal chargeability, can be interpreted in a manner similar to 

gravity or magnetometer data. Peaks of anomalies generally lie directly 

above the causative bodies. Dipping bodies give an asymmetrical curve 

with a gradual uild-up on the hanging wall and a sharper fall-off on the 

foot wall side. Negative chargeabilities may appear on the flanks of bodies 

of limited depth extent or on the foot wall side of bodies of very flat dip. 

Depth estimates with this array must be made by curve shape inter 

pretation. The true chargeability of the causative bodies may bc
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interpreted by allowing for the solid angle subtended by the body at 

the point of measurement on the surface. Owing to the approximations 

used in estimating depth and width, however, such calculations are of 

limited usefulness.

Three-electrode Array

The 'three-electrode array 1 can be used for either reconnaissance 

or detailing surveys. It has the advantage that the depth of penetration 

can be controlled, thereby enabling a more precise interpretation to be 

carried out. However, decreased speed of operation and the need for a 

larger crew make it more expensive than the "gradient array1 *

For the 'three-electrode array 1 one current electrode (Cj) and 

the two potential electrodes (Pj and P2)i are moved in unison along the 

survey lines, the other current electrode ( C^) remaining fixed at 'infinity 1 . 

In this way the flow of current from C j is approximately radial within 

the range of the three n- oving electrodes. The spacing between these 

electrodes is kept constant for each traverse, the distance between 

Cj and Pj, designated 'a', being roughly equal to the depth to be explored 

by that traverse. By running subsequent traverses at different electrode 

separations, more precise estimates can be made of depth to the top 

of causative bodies, and n ore detailed information obtained on the 

geometry and extent of the bodies*
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INTERPRETATION PROCEDURES

I. P, interpretation procedures have been most completely 

developed in situations of horizontal layering, approximated by bodies 

such as porphyry coppers of large lateral extent, and spherical shapes, 

which can generally be applied only when the depth to the centre of a body 

greatly exceeds its average dimensions. The complex problem of resolving 

the combined effects of depth, width, dip and true chargeability of 

steeply dipping bodies, together with the physical characteristics of 

overburden and country rocks, has not yat been solved theoretically. The 

interpreter must therefore use empirical solutions, certain rule s-of-thumb, 

plus experience gained from other I. P. surveys.

An estimate of the average percentage sulphides can be made after 

the true chargeability of the body or bodies causing the observed anomalies 

has been calculated. These estimates are, of course, approximate 

inasmuch as the relationship between chargeability and percentage sulphide 

is affected by such things as grain size, resistivity contract, quantity 

and nature of absorbed water, degree of inter-connection of mineralization, 

and other factors. Based on past experience, l^o by volume of sulphide 

mineralization corresponds to between 5 and 15 milliseconds of true 

chargeability. In the realm of massive sulphides (say 25*7o by volume or 

greater), opinion differs as to whether this relationship still holds, 

since increasing quantities of sulphide in some cases give a diminished I. P. 

response.



- 8 -

True chargeability, as previously mentioned, is related to 

observed chargeability through the solid angle subtended by the station 

at which the measurement is made. As a result of the conductive nature 

of the overburden, this calculation provides a minimum true chargeability 

and therefore a minirr.um estimate of percentage sulphide.
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GEOLOGY

The geolog of t lis area has been mapped on a coarse scale 

by F. R. Harris and assistants (O. D. M. Preliminary Geological Map 

No. P. 331, 1966). The survey area is generally underlain by rhyolite 

and gabbro of Precambrian age, the area to the south of Home Lake 

being chiefly basic.

Harris mentions a copper showing on the property, stating that 

"a five-foot wide mineralization zone in the rhyolite contains chalcopyrite, 

pyrrhotite and pyrite". This showing is located near the baseline on 

Line 0+00. Samples were taken wherever possible during this survey^ 

and indicated considerable sulphide mineralization through the area.
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INTERPRETATION

Magnetics

The area is basically divided into two parts magnetically, the 

dividing line coinciding generally with the lake. This division is believed 

to mark ths contact between rhyolite to the north and the younger basic 

rocks to the south. Within the latter are narrow dyke-shaped bodies 

of higher susceptibility, striking roughly parallel to the contact.

Regions of high magnetic intensity also occur in the northern part 

of the area. These zones stand out sharply above a very flat background, 

and are generally similar in strike, shape and intensity to those in the 

southern part. These characteristics indicate that they may be basic 

dykes, possibly truncated by faulting, intruding the rhyolite. The region 

in the north-east corner showing high magnetic fluctuations is not 

sufficiently outlined, and may be the edge of another area of younger 

basic rocks.

Induced Polarization

Some features of the chargeability contour map are very similar 

to the magnetic. Thus, the area south of the interpreted rhyolite/basics 

contact shows more fluctuation in chargeability than ths area to the 

north. The zone in the extreme northeast corner is also similar in this 

respect. Also, the area north of the baseline between lines 0+00 and 

40+OOE, with a few exceptions, shows a flat magnetic background, a
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relatively flat chargeability background, and consistently high 

resistivity. The area north of 4+OOS and west of Line 4+OOW is the 

only one in which the magnetics and chargeability show different char 

acteristics. Here the magnetics are relatively flat, whereas the 

chargeability values show characteristics more like those to the south 

of the Lake.

Two groups of I. P. readings are regarded as of very doubtful 

reliability. On Line 4+002 the signal voltage at stations 6+50S to 10+50S 

was very weak and the measurements are therefore suspect. The total 

lack of fit with adjoining lines supports this suspicion. The same 

restriction applies to readings at 0+50S to 4+50S on Line 24+OOW.

Combined Interpretation

For convenience in this discussion, the survey area is divided 

into the following three parts:

A. The area south of the interpreted rhyolite/basic

contact, which runs parallel to the baseline at about 

4+OOS.

B. The area north of the contact, and east of Line 2+OOW.

C. The area north of the contact, and west of Line 2+OOW.
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Area A

The rocks in this area are interpreted, from magnetics and the 

available geological evidence, as being basic. Serpentinized peridotite 

has teen observed in outcrop, and is described by Harris as being 

strongly magnetic. It is therefore likely that the strong magnetic highs 

in thic area, indicating narrow, dyke-shaped bodies, are caused by this 

rock type. The wider zone of high chargeability readings encloses these 

narrower zones, and may be caused by an integration of the effect of 

the magnetite contained in them. However, a very high percentage of 

magnetite would be required for this, since the zones are narrow and 

magnetite responds less strongly than sulphides to I. P., and it is 

therefore considered that soirie sulphides are present, either in the 

magnetic zones or the surrounding rock or both. The lower chargeability 

readings over the lake at the east end can be accounted for by depth of 

water and/or thickness of sediments. Water depth hore was plumbed at 70 feet.

Area B

This area is characterized by very high resistivity, except for 

the region over the lake, which would indicate thin overburden and a 

compact rock type. Both magnetics and chargeability show a 

relatively flat background, above which fairly well defined anomalies 

stand out clearly. Three of the chargeability anomalies, identified 

as B,, B ~ and B,, are associated with magnetic anomalies. It is
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possible that the slight offset between magnetic and chargeability 

anomalies in 3 j and ^ 2 r esults from current warping offsetting the 

chargeability anomaly, in which case both might be caused :y mineralized 

basic intrusives. On the other hand, the two may be separate^ with 

mineralization in the surrounding rock being merely associated with 

the cause of the magnetic anomaly, and not integral to it. Anomalies 

Ei and B? may join up as shown. Anomaly E3 is more extensive on the 

magnetics than the chargeability, and is not closed off. It could be 

the edge of another area similar to Area A.

Anomaly 84 lies on the interpreted rhyolite/basic contact, 

and may be associated with it. Detail work, using the three-electrode 

array, indicates an extensive mineralized zone, but a more sophisticated 

interpretation is unfortunately hampered by the proximity of Anomaly B^, 

which integrates with 3^. on wider electrode separations. Anomaly Eg 

has no magnetic expression.

Area C

The general characteristics of this area are an overall high 

chargeability, except for an area over the lake where depth to bedrock 

may depress readings, and flat low magnetic readings. The only 

magnetic feature is an elongated anomaly in the northwest corner 

which is not reflected in any way in the chargeability measurements. 

It can be concluded that the high chargeability in this area is probably 

caused by widespread sulphides which are generally unrelated to anything 

giving a magnetic response, i.e. basic or ultrabasic rocks.
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SUMMARY AMD RECOMMENDATIONS

The magnetic survey over this property outlined a regional 

contact, interpreted as being between rhyolite and basic rocks, and 

several small narrow bodies of much higher magnetic response, 

interpreted as being basic intrusives.

The I. P. survey shows widely varying chargeabilities throughout 

the area, indicating extensive, if weak, sulphide mineralization. South 

of the main interpreted contact the high chargeability readings are 

associated with magnetic highs, as are anomalies Bj, B2 and 63. 

Anomaly B4 may be associated with the regional contact itself. Anomaly 

35 and the high chargeability values obtained in the northwest part of 

the area are not associated with magnetics in any way.

It is recommended that detailed geological mapping be done with 

reference to these grid lines, and with the assistance of the magnetic 

interpretation. More detailed information regarding any mineralization 

showing in outcrop might enable a more detailed and informative 

interpretation of the I. P. survey to be done, and drill-holes spotted on 

the more interesting anomalies, or those unexplained by surface showings.

HUNTEC LI

R. K. Watson, B. A8c., 
Geophysicist.

Andrew R. Dodds, B. Se. , 
Geophysicist.
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