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1. INTRODUCTION:
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During the period May 3iM-, i y»/, L U January lutn, lyoo, 
a ground electromagnetic survey was conducted over the "E" Group of 
claims in the Upper Manitou Lake area, Ontario, in order to detect 
electrically conductive zones.

This group is underlain by Precambrian rocks, consisting of 
metavolcanics with interbedded sediments.

The report is concerned with the results of the geophysical 
survey as applied to the following claims:

K 40303 - K 40320 (inclusive) 
K 40294

2. LOCATION AND ACCESSIBILITY:

The 19 claims in the "E" Group are located 35 miles south of 
Dryden, Ontario, and are accessible from there by chartered aircraft.

3. THE ELECTROMAGNETIC METHOD:

The method involves the transmission of an alternating electro 
magnetic wave of a given frequency which penetrates the ground in the 
vicinity of a transmitting coil. This wave or field induces an electric 
current in a conductor which sets up its own, or secondary, radiating 
electromagnetic field. These two fields form a resultant whose 
configuration depends on the following characteristics of the sub 
surface conductors: 1) size; 2) shape; 3) electrical conductivity; 
4) magnetic permeability; and 5) frequency of the transmitted wave. 
To a lesser extent, the resultant is also dependent on the material 
adjacent to the conductor, topography, and surface conductivity. The 
direction of the resultant vector is measured by a small receiving coil 
timed to the frequency of the transmitted wave.

The basic geophysical survey over the "E" Group employed the 
dual frequency, Crone, wedge-type, junior electromagnetic unit. This 
is a two-man unit; and each man has a transmitting and receiving unit. 
The men are usually spaced 200 feet apart, but where deep overburden 
is suspected the men are spaced 300 feet apart. Each man transmits and 
receives; and the dip angles are added together algebraically. Readings 
greater than 3 are considered significant unless working along the 
extension of a conductor, in which case lower readings may be of value.
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If a conductor is present, both positive and negative dip 
angles are obtained. When both men are on one side of a conductor, 
the reading is minus; when they straddle the conductor the reading is 
plus. The coil giving the angle is the coil nearest the conductor. 
The distance between the cross-overs should be equal, approximately, 
to the interval between the two men. Positive angles are important as 
they frequently indicate vertical conductors near surface.

The purpose of the "shoot-back" method is to eliminate 
elevation effects. The main advantages of the method are:

1. The men traverse perpendicular to strike.
2. It is sensitive to vertical and horizontal conductors.
3. It has good penetration.

The magnitude of the angles depends on the conductivity of the 
body. The shape of the curve depends on the shape of the conductor. 
Note that as the conductor becomes wider and deeper, the positive angles 
decrease or become non-existent. With banded, multiple conductors, the 
negative readings from one conductor may interfere with the positive 
readings from another, making interpretation difficult.

Noisy readings are most common over broad, clay conductors 
(e.g. on lake bottom). However, they may occur, in certain locations, 
with the best of sulphide conductors.

4. CONDUCT OF THE SURVEY:

In conducting the electromagnetic survey over the "E" Group, 
a baseline was cut parallel to the formations. At 200-foot intervals, 
picket lines were cut and chained at right angles to the baseline. 
With geophysical operators spaced 200 feet apart, electromagnetic 
traverses were carried out along the picket lines; and readings were 
taken at 100 foot intervals along the lines. The survey was later 
repeated with operators spaced 300 feet apart to investigate suspected 
deeply buried conductors. The results of the two surveys are shown on 
separate maps.

Where conductors were located; readings were taken at 50 foot 
intervals along these lines, and the low frequency readings were also 
taken.

Crone readings were taken at 1,407 stations. The total 
number of readings (by claims) is indicated below:

Claim Number of Readings (Crone instrument)

K 40303 Nil
K 40304 59
K 40305 234
K 40306 138
K 4030? Nil
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Claims

K 40308 
K 40309 
K 40310 
K 40311 
K 40312 
K 40313 
K 40314 
K 40315 
K 40316 
K 40317 
K 40318
K 40319 
K 40320 
K 40294

Number of Readings (Crone instrument)

49
66 

167 
219 
150 
Nil

19
63
71
39 

Nil 
Nil

83
50

19 Claims 1,407 Readings

5. INTERPRETATION OF THE ELECTROMAGNETIC SURVEY:

As stated previously, the electromagnetic method is capable of 
detecting buried conductors. Conductors so located may be caused by a 
number of geological conditions, namely: 1) graphitic slate zones; 
2) massive bands of metallic sulphides; 3) interlocking grains of 
oxides and sulphides; and 4) ionized, solution-filled fault zones. 
It is important, therefore, from the interpretation standpoint, that 
as much be known about the geological environment as possible, if 
proper diagnosis is to be made from the results.

In the course of the electromagnetic survey of the "E" Group, 
all of the dry land portion of the area was completed during the summer 
using a 200-foot separation of coils. A definite conductor was located 
across the boundary of claims K 40311 and K 40312. There were indications 
of a long weak conductive zone just south of the baseline. It was 
decided to resurvey the whole area using a 300-foot coil separation in 
case heavy overburden was masking any conductors.

The second survey confirmed the first mentioned conductor and 
outlined the long conductor south of the baseline more definitely. The 
noisy readings in the small lake are considered to be caused by lake 
bottom clays.

6. CONCLUSIONS AND RECOMMENDATIONS:

One diamond drill hole is recommended for the anomaly on claims
K 40311 and K 40312 and two diamond drill holes are recommended on the
long anomalous zone at points where the readings are strongest.



The writer is registered as a professional engineer in the 
Province of Manitoba; and personally supervised the geophysical survey 
of the "E" Group.

ROM:sw 
Feb.28/68.

R. 0. MacTavish, P.Eng.
Senior Geologist - Exploration,
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