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REPORT

ON 

GEOPHYSICAL SURVEYS

IN

KELVIN-NATAL TOWNSHIPS 

TALISMAN MINES LIMITED 

MONTREAL RIVER MINING DIVISION 

ONTARIO

INTRODUCTION

Talisman Mines Limited has under its control a contiguous 

group of twenty-seven (27) mining claims on the central part of the 

common boundary between Kelvin and Natal Townships, Montreal River 

Mining Division, 50 miles due south of Timmins.

Magnetic and electromagnetic surveys were completed on 

the property in late October, 1967 immediately following the line cutting. 

The results of the surveys are reported herein.

PROPERTY LOCATION AND ACCESS

The property consists of 27 contiguous unpatented mining 

claims. Twenty claims lie in the east part of Kelvin Township and seven 

claims in the west part of Natal Township. They are known more 

precisely as follows:
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MR 46782-46799 -- (18 claims)
MR 46894-46902 -- ( 9 claims)

Total 27 claims (approximately 108 acres)

This property is readily accessible by a new mining access 

road a distance of approximately 50 miles south of Timmins. This road 

traverses the claim group.

GENERAL GEOLOGY

The rocks are all Precambrian and consist of Keewatin 

acid and basic volcanics in the west two-thirds and Cobalt sediments in 

the eastern one-third. The Keewatin volcanics consist of rhyolite, 

rhyolite agglomerate, tuffs and pyroclastic sediments.

The geological strike would appear to be north to north 

west as the trend of the magnetics is shown on aeromagnetic sheet #285G.

GEOPHYSICAL SURVEYS

For the purpose of the geophysical surveys, a northwest 

base line was cut just prior to the surveys and northeast-southwest lines 

were cut at 300 foot intervals. The traverse lines were chained and 

picketed every 100 feet.

(i) Magnetics

The magnetics from the survey are not high but there is 

an area of northwest trending anomalies or anomalous aones, rather 

continuous, across the northeast half of the claim group. This may be
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due to the Cobalt Series with basic dykes cutting through the area 

as shown on O. D. M. Map 35J (Vol. XXXV, Pt. 6).

On Line 36E at 15 * DON there is a weak electromagnetic 

response approximately on the south flank of the magnetic anomaly, 

This immediate area is mapped as Cobalt sediments overlying acid and 

basic Keewatin volcanics.

In the extreme northeast corner of the claim group at 

45 -f 00 N of the base line the highest magnetic readings occur ranging 

as high at* 3115 gammas above background. The continuity in a north 

east-southwest direction and the limited expression to this would suggest 

the presence of a diabase dyke also indicated as possibly being present 

on geological Map 35J.

( ii ) Electromagnetic Survey

Marginal electromagnetic responses occur at A, B, and 

C parallel to, and 5 * DOS of the base line which appears to be aligned 

with a regional fracture pattern as indicated by regional diabase dykes; 

however, these electromagnetic responses do not appear to have any 

significant magnetic correlation.

It should be kept in mind here that these conductors may 

be along a contact of acid and basic volcanics and may warrant further 

investigation when more detailed geological data is available.
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CONCLUSIONS AND RECOMMENDATIONS

The geophysical surveys would indicate that drilling is 

not warranted unless additional information on the area has indicated 

something of interest that could be related to the geophysics.

Respectfully submitted,

Sullivan, P. Eng.,
F.G.A.C.

November 13, 1967 
Toronto, Ontario.
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(2? claim group)

THE ELECTROMAGNETIC METHOD

McPHAR 1000/5000 E.M.

VERTICAL LOOP ELECTROMAGNETIC UNIT

(Model SS15)

The electromagnetic method of geophysical exploration is based 
on the use of two fundamental physical phenomena, electricity and 
magnetism. From elementary physics, we know that a current of electricity 
passing through a wire will create a magnetic field in the vicinity of 
the wire.

An alternating current flowing in a loop of wire suspended above 
the surface of the earth will cause currents to flow in buried conductors. 
This process is termed 'induction 1 and occurs in the following steps:

1. The alternating current flowing in the loop creates an alternating . 
'magnetic 1 field (primary magnetic field) in the vicinity of the loop.

2. The primary alternating magnetic field will cause currents to flow in 
a sub-surface conductor.

The induced currents flowing in the sub-surface conductor will 
then create a magnetic field (secondary magnetic field) which can be measured 
at the surface of the earth. The magnetic fields in this method are 
measured by a 'search coil' connected to either a voltmeter or a set of 
earphones. The intensity of the magnetic field is indicated by the volt 
meter reading or the amplitude of the signal in the earphones.

In the technique employed by McPhar, a coil of wire is suspended 
in a vertical plane from a mast. A strong alternating current is passed 
through this coil, creating an alternating magnetic field (primary field) 
near the coil. If a conductive mass, such as a massive sulphide body, is 
near the coil, currents are 'induced' in this mass. These induced currents 
in the conductive body in turn create another alternating magnetic field 
(secondary field), which distorts the primary magnetic field. This dis 
tortion can be measured by a search coil in terms of 'dip angles', as 
explained below.

The magnetic field caused by the induced current flowing in a 
long wire conductor spreads out concentrically. At any point in the field, 
a search coil will have a voltage induced in it which is dependent upon the 
frequency of the alternating current in the transmitting coil, the number 
of turns of wire in the search coil, the area of the search coil, and the 
angle the search coil makes with the lines of force. If the long wire is 
replaced by a large sulphide body, the same considerations apply.



In actual practice, however, conditions are more complicated than this, 
since the secondary field due to the conductor is superimposed on the 
primary field of the vertical coil.

The direction and intensity of the resultant or 'distorted' 
field are found by employing the so-called 'parallelogram of forces'. 
These resultant arrows are parallel to the plane of the search coil when 
it is rotated into a position where it is not cut by any of the lines of 
force of the resultant field. In these positions, no voltage is induced 
in the search coil, and if a set of earphones is connected across the 
search coil, no signal is heard in the earphones. When the search coil 
is tilted in either direction away from the position of minimum voltage, 
a signal is heard in the earphones.

The angle between the resultant arrow and the horizontal at any 
point is termed the 'dip angle' and its determination is the fundamental 
measurement in the search for conductors. Over barren ground, the dip 
angles are practically zero. The approach to a conductor is marked by 
increasing dip angles which in turn decrease to zero directly above the 
conductor, and then increase, but in the opposite sense, beyond the conductor. 
Far from the conductor the dip angles return to zero again.

FIELD PROCEDURE

To overcome extraneous dip angles arising from elevational and 
topographical effects, the plane of the transmitting coil is oriented for 
each observation so as to contain the point of observation. If the rela 
tive locations of the transmitter coil and the search coil are known to 
within a few feet, the transmitter coil can be oriented eo as to make 
errors negligible, even in the most rugged terrain. Hence, the dip angle 
profiles are directly interpretable and require no topographic or other 
correction. When the coils are properly oriented the occurrence of a dip 
angle indicates a conductor.

In the field operation, the receiver is moved along traverses 
perpendicular to the assumed geologic strike. Traverses are usually made 
along lines 400 feet apart, and several can be made from one transmitter 
location. Measurements can be made on traverses up to 1,600 feet from 
the transmitter. Accurate orientation at these distances may be maintained 
by using a plane table. In practice, the distance traversed on any one 
line is seldom more than 1,000 feet on each side of the transmitter. On 
the traverse line 400 feet from the transmitter, the distance is frequently 
less than 1,000 feet to each side. Therefore, it may be necessary to 
employ several transmitter locations in order to complete the survey of a 
property.
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ADVANTAGES and LIMITATIONS

The vertical loop electromagnetic method as previously described 
ie used chiefly in the exploration for such excellent electrical conductors 
as massive metallic sulphide deposits or for massive magnetite. It can, 
however, be used advantageously in the search for moderately-conductive 
materials if the frequency of the alternating current employed in the 
transmitting coil is chosen appropriately. As a general rule, the lower 
the electrical conductivity of the deposit sought, the higher must be the 
operating frequency of the electromagnetic unit. There is, however, a 
specific upper limit to the useful frequencies, above which the overburden 
and poorly-conducting shears, faults, etc., give rise to obscuring 
anomalies.

The use of two frequencies (in this case 1,000 ops and 5*000 cps) 
in electromagnetic surveys is a powerful aid in evaluating the resulting 
anomalies. The in-phase response from any conducting body is directly 
related to the product of the size of the conductor, its conductivity, and 
the frequency employed. The relative magnitudes of the responses at 1,000 
cps and 5,000 cps can therefore be used to give an estimate of the conduct 
ivity of the source of the anomaly. Knowledge of the conductivities of 
conductors on a property, coupled with geological knowledge of the type of 
mineralization to be expected, is of great value in choosing the best 
targets for drilling and other follow-up work.

SUMMARY

The vertical coil electromagnetic method is suited ideally for the 
detection of massive sulphide and magnetite deposits. It can be applied 
satisfactorily under almost any topographic conditions. The correct 
operating frequency for the electromagnetic method should be determined 
before wide scale application of the method is made in any one area. The 
possibility of success of the method and the determination of correct 
frequency often can be estimated by a study of both the geological conditions 
and rock and ore types of the district.
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Kelvin b Natal Townships 
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McPHAR MF .500/ MAGNETOMETER

The McPhar MF 500 Magnetometer is a vertical field flux 
gate magnetometer. The self-levelling feature of this electronic 
magnetometer eliminates the need for bulky tripods and time consuming 
fine levelling procedures. Further, the .instrument is relatively 
insensitive to orientation. Since the instrument can be adjusted 
electronically to cancel vertical magnetic fields from plus 100,000 
gammas to minus 100,000 gammas there is no need for auxiliary magnets 
or complicated latitude adjustments.

The operation of the KF 500 Magnetometer is very simple. 
The reading on the meter is set to zero at the chosen base station. 
This can be done to an accuracy of 5 gammas. As successive stations 
are occupied, the instrument is held roughly level, and the increase 
or decrease in the vertical component of the earth's magnetic field 
is read directly from the meter. Five ranges are available and on 
the most sensitive range the accuracy is * 5 gammas.
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CLAIM MAP

LOCATION MAP

INSTRUMENT

McPHAR VERTICAL LOOP Model SSI5 
IOOO -5000 cps

Serial Nos
Transmitter 3-65I 2
Receiver 3-6506

TALISMAN MINES LIMITED
KELVIN k NATAL TOWNSHIPS 
MONTREAL RIVER MINING DIVISION

ELECTROMAGNETIC SURVEY
(VERTICAL)

SCALE ' l"'- 200ft. 
l" : 20"

" IOOO c.p.s.
— ..-— -. 5000 c.p.s.
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INSTRUMENT
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TALISMAN MINES LIMITED
KELVIN 6. NATAL TOWNSHIPS 

MONTREAL RIVER MINING DIVISION

MAGNETOMETER SURVEY
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