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Introduction;

In August, 1955, Aeromagnetic Surveys Limited carried out an air 

borne geophysical survey fer Technical Mine Consultants Limited. Flying 

took place on August 16th, 19th and 23rd. During the succeeding months the 

survey results were plotted, compiled, and contoured.

Two areas are covered by the survey, both in the Algoma District 

of Ontario. One is a rectangular block lying in Johnson and Tarbutt town 

ships. It includes approximately 52 square miles. The southern boundary 

of the area is St. Joseph Channel, and the northern boundary passes through 

Desbarats Lake.

The other area is east of Batchawana Bay in Tupper and Shields

townships. It is also a rectanpular block of some A5 square miles,
* ; 

Base Maps and Photograrhy

The planimetric base, upon which the geophysical results have been 

plotted, has been reproduced from Forest Resources Inventory maps of the 

Ontario Department of Lands and Forests. These are at a scale of 1320 feet 

to the inch as are the final maps.

Aerial photography is also available from the Department of - Lands 

and Forests and is at the same scale. 

Survey Data

The survey was performed using a Can so aircraft equipped with 

magnetometer, electromagnetic equipment, and airborne radiation detector.

The aircraft operated at a nominal elevation of 500 feet above 

ground level. The ground clearance record is derived from a standard APW-1
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radio altimeter which has been modified for use vith a recorder. The centre 

line on the profile record represents 500 feet above ground level,

The f lifjht line di. ection is approximately north-south, and the 

average flight line spacing for most of the survey is one eighth of a mile. 

For the east section of the southern area, however, the average flight line 

spacing is 200 feet. The total nun&er of line miles of profile flown is 

863, 370 for the northern area and (493

Traverses were positioned by means of vertical, overlapping, 35 mn. 

photographs exposed throughout the flight. Numbered fiducial* along the 

edges of the profile tapes correspond to the positioning photos and relate 

the profiles to the terrain covered.

; dual- frequency electromagnetic equipment used on the survey 

was developed by P. S. C. Applied Research Limited and is based on a Finnish 

design. A large horizontal transmitting coil is fixed on the aircraft and 

transmits an alternating electromagnetic field at two frequencies, 400 and 

2300 cycles per second. The receiving ceils are carried in a towed bird. 

The system measures the phase angle shift between the resultant and primary 

magnetic fields, this angle being a function of the out-of-phase component 

of the resultant field.

The phase angle shift is measured at two different operating f re- 

quencies, since the ratio of the angles measured gives an estimate of the 

relative conductivity of the energized body, and also extends the range of 

conductivities over which the equipment is operable. This ratio is calculated 

by dividing the low frequency phase lag by the high frequency lag. It should 

be noted that when the phase angle is less than 0.4 degrees, the calculated 

ratio is not necessarily indicative since small changes in the measurement
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of the angles or in the choice of datum have a very great effect on the ratio. 

In addition! such low anomalies approach the normal background variation 

of the equipment.

In general, low ratios indicate poor conductors such as lakes, 

swamps, wet clay, or disseminated conductive materials; high ratios indicate 

massive concentrations of good conductors such as sulphides or graphite.

The sensitivity of the equipment was such that the E.K. profiles
f

have a vertical scale of O.S degrees of phase angle to the centimetre for 

the low frequency, r.d 1.6 degrees to the centimetre for the high frequency. 

On the electromagnetic maps produced, the low frequency response is contoured 

with an interval of 0.2 degrees. Spot ratios are shown for the peak values.

The airborne magnetometer used on the survey is of the saturated 

core, balanced type, and records changes in the total intensity of the 

earth's magnetic field. Field variations are amplified and plotted automa 

tically on a continuous tape recorder. The sensitivity of the instrument 

was set so that the magnetometer profile has a vertical scale of 100 gammas 

to the inch with steps of 500 gammas. The final map is produced with a 

contour interval of 25 gancias.

Gamma radiation was measured with an airborne radiation detector
?

also developed by P.S.C. Applied Research Limited. The sensitivity of the 

instrument was such that the vertical scale of the profiles "is 2000 counts 

per minute to the centimetre. A study of the profiles did not disclose any 

significant radioactivity, and a radiometric map was not produced*

The magnetometer profiles are recorded on separate tapes for which 

the tape speed was 6 inches per minute. The other profiles measured are 

recorded by a Sanborn four-channel recorder, utilizing two.channels for phase

J
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angle measurements, and the remaining two fo*- ground clearance and gamca radiation. 

The tape speed was 2.5 millimetres per second. When examining these charts

they Fhould be positioned v.ith the fiducial marks at the top. The direction of
l* 

.flight is then Irom right tc left. The four channels record, from top to bottom:

fygamma radiation, ground clearance, phase angle shift at 2300 c.p.s., and phase
*
l angle shift at 400 c.p.s.

l General features of E.H. Survey Results

? The E.K. results for the two areas are quite different. Few anomalies 

were detected over the northern area, whereas the southern area is marked by 

considerable anomaly.

Some general remarks nay bc made to aid in the evaluation of these 

anomalies. The height of the L.F. (low frequency) response is related to the size, 

depth, and attitude of the conductive body, while the ratio is a measure of the 

relative conductivity.

Poor conductors, such as lakes or areas of swamp and wet clay, respond to 

the high frequency more than to the low frequency and thus a**e characterized by low 

ratios of the order of 0.4 or less* The L.F. phase readings are generally low also, 

although deep water or a thick layer of conducting overburden may produce a high 

response. Deposits of disseminated conductive minerals, such as sulphides or gra 

phite, are also poor conductors and show low ratios*

Massive good conductors are characterized by high ratios of the order of 

0.6 or greater. Where a high ratio appears in conjunction with a very low L.F. 

reading, the ratio may or may not indicate a good conductor. If the profile shows 

the anomaly to be of the same order as the background variation, the ratio is 

unlikely to be significant; if, however, the anomaly appears as a d is ere't e 

peak oh the record, then it merits more attention. Besides sulphides and graphite,
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other gooa conductors which may produce a response are such things as buildings 

with steel construction, bridges, telephone lines, and power lines.

The above rules are generalizations which have been found to apply in 

many areas. To obtain the maximum benefit from the survey results, they should 

be carefully correlated with all available geological data concerning both bedrock 

{and surficial conditions.
T*:

In the southern survey area, it appears that much of the anomaly is caused 

by wet clay. Soil types such as this can be interpreted readily fron a study of 

the aerial photography. Although wet clay areas and deposits of disseminated sul 

phides may produce e. similar E.K. response, photographic interpretation can distinguish 

quickly which is the more likely cause, and thus is a great aid in rapid evaluation 

of the survey results.

In the southern area anomalies also occur prominently along telephone 

and power lines. The response detected over Desbarats Lake has ouch higher ratios 

than are normally found over lakes and may indicate that a conductive body is under 

lying the lake.

- for - 
AERCKAGNETIC SURVEYS LIMITED

AGW:KH

A. G. WaUa
Resources Survey Division 

The Photographic Survey Corporation Limited
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February 7th, 1956

41K16NE8810 0011A1 ARCHIBALD 900

Mr. J. F.McFarland, 
Chief, Mining Lands Branch 
Parliament Buildings, 
TORONTO 2, Ontario

Dear Sir:

Ploase find enclosed herewith a report covering an 
airborne magnetometer survey in duplicate submitted by Tech 
nical Mine Consultants Ltd. on behalf of National Malartic 
Gold Mines for your approval.

This airborne magnetometer survey was carried out 
on mining claims SSH 27295 to 27U1; SSM 27535 to 27540; SSK 
27996 and 27997 all inclusive.

Tours truly,

DAJ/ms 
end.

D. A^Jodouin, 
Mining Recorder.

\\l
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Contours indicate out of phase component 

of the secondary fields induced by a 400 

C.P.S. primary field. 
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2300 CYCLERESPONSE 

measure of the relative conductivity of Ihe

energized bodies.
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