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INTRODUCTION

This report contains the results of an airborne geophysical
i

survey comprising total field magnetic, total count scint 

illometer, and in-phase out-of-phase T,. M. measurements. The 

survey was flov;n by Lockwood Survey Corporation Limited for 

W. D. Sutherland at various times during the period Nov. 27 

to Dec. 6, 1969. It covered three groups of claims known as 

the Stag Lake, the Lake of Mountains, and the "Morin Township 

groups, all lying within the mining district of Sault Ste. 

Marie./.. The claim numbers for each claim group are listed 

in section VI of this report.

The Stag Lake group lies some fifteen miles north of the town 

of Elliot Lake in Township 15] and contains a total of 197 

claims. The Lake-of-the-Mountains group is a 6] claim block 

lying within the boundary of Lake-of-the-Mountains four miles 

north of Blind River and straddles the boundary of Cobden and 

Striker Townships. The Morin group comprises 22'i claims lying 

in both Morin and Otter Townships twenty miles no)"th of the 

Town of Thessalon.

The purpose of the survey was to search for concentrations of 

radioactivity which would indicate the existance of uranium 

deposits, to map the magnetic field as an aid to geological 

mapping and detection of iron deposits and to measure sub 

surface electrical conductivity by K.M. induction as a search 

method for massive sulphides.
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^S?''- -- , The survey was carried out from a Hiller 1100 helicopter

|*^V. which flew along a grid of predetermined flight lines 

i averaging 1/16 mile apart, at a mean ground clearance of 

" 200 feet. The aircraft wes based at Blind River and 

Thessalon during the survey.

Data reduction and mapping was done in the office of 

Lockwood Survey Corporation Limited in Toronto. This report 

was prepared by R. K. Watson j P. Eng., for Lockwood Survey 

Corporation Limited.
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fV; II SURVEY SPECIFICATIONS - INSTRUMENTATION 

I la____The Magnetic System

The instrument used for this survey was the Gulf MKIII 

Fluxgate Magnetometer which measures the strength of the 

earth's total magnetic field in the direction of maximum force. 

The instrument was houseu in the centre section of a 30 foot 

towed "Bird", the controls and recorder being housed in the 

helicopter. The "Bird" was towed on a 100 foot cable.

The instrument was used with full scale deflection of 1200 

gttmmar. with a noise level of ^ 'l gammas.

Instrument Specificat ions

Manufacturer: Gulf Research and Development Corp.

Type: Mark lil Fluxgate.

Unit No: 6.

Power Source: 28 volt.

Sensitivity: 150 V /inch, I'/OO ;' full scale.

Step: lC00 gammas.

Noise Envelope: M gammas.

Recorder: Gulf.

Chart Speed: 6 inches per minute.

I Ib____Scintillometer System

The scintillometer used for the survey was the Harwell 1531A 

total count instrument manufactured by Harwell in England. 

Three crystals are used and are mounted in the floor of the 

helicopter. The ratemeter reads out on a pen chart recorder 

: on which the camera fiducials are also marked for subsequent 

positioning.

S S.M-
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T Instrument Specifi.cati.ons 

V- - Type; Harwell 1531A.

Crystals: Three thalliuni activated sodium iodide

crystals M.65 inches x 2 inches. 

Ranges: Full scale values of 1,000, 2,000 and

4,000 counts per second available 2,000 cps

used on this survey. 

Integrating Time: 0.5 seconds. 

Chart Speed: l \ i nches per minute. 

Power Source: 12 volts DC current 0.12 amperes.

Sou ree of Rad ic a c t iy i ty

In airborne radioactivity surveys only three naturally 

occurring radioactive elements and their daughter products 

are important. These are uranium, thorium and potassium l(0. 

Only those radio-nuclides that decay by gamma-ray emission are 

detected and measured with Electrographic equipment.

Radioactivity measured at survey altitude has three natural 

components:

(a) . Gamma-ray activity from radio-nuclides in and on the 

ground.

(b) Gamma-ray activity from radio-nuclides in the air.

(c) Gamma-ray activity produced by cosmic rays.

The ground component comes from the surface and upper few 

inches of the ground and consists of gamma-rays from natural 

radio-nuclides and fission products in fall-out. The radio- 

nuclidec in air are very variable and their effects cannot be

entirely sepai^ated. For good scintillometer resolution, there-
•:K' ' ' , . .
^" fore, it is necessary to have considerable areas of outcrop
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or residual soils; conversely, water covered arcar,, extensive 

glacial or alluvial deposits or swarnp-covered areas provide 

an effective cover, thus making any gamma-ray emission from
f

underlying bedrock.

3Jhc ___ ̂  The K lee t roma gnc ti c Syst ejfl

The helicopter-borne E. M. System used for this survey was 

developed by Hunting Survey Corporation and was described by 

.Dr. N. R. Paterson in "Helicopter K. M. Test. Mobrun Ore Body, 

Noranda", in Canadian Mininh Journal, November 1961. 

The s; stein measures the in-phase and out -of -phase components 

of the secondary electromagnetic field, in terms of the 

primary field at the receiver. Receiving and transmitting 

'coils are held vertical and coaxial in a towed "Bird" a 

distance of 30 feet apart and 100 feet below the helicopter.

The system so designed fs sensitive to large bodies at a 

depth of up to 250 feet below the "Bird". Anomalies in the 

range 8 to 100 parts per million are commonly obtained over 

sulphide bodies when this equipment is operated at a "Bird" 

height of 100 feet. The anomaly amplitud^ decreases with in 

creasing depth ( and increasing height ) at roughly a power of 

3.8. Consequently, an anomaly of 8 parts per million could be 

caused by a large body buried 150 feet below ground or a very 

small body at surface. The ambiguity is to some extent resolved 

by studying the shape of the anomaly.

SSM-1439



The effect of a strong magnetic field on the electromagnetic 

response is to degrade, to a variable extent, the in-phar.e com 

ponent only; the out-of-phase component is unaffected. There 

fore, anomalies in areas of low magnetic relief cannot have been 

degraded, whereas anomalies in areas of high magnetic relief 

may have had their in-phase response degraded, resulting in an 

apparently low ratio, hence, low apparent conductivity. The 

extreme case is where the magnetic field due to the causative 

body is considerably stronger than the secondary field being 

measured at the receiving coil, resulting in a negative in- 

phase anomaly.

Instrument Specifications

Manufacturer: Lockwood Surv. 'j Corporation Limited

 (Formerly Hunting Survey Corporation Limited) 

Type: In-phase/Out-of-phase System. 

Serial No.: Unit 3.

Frequency: 4,000 cycle per second.

Power Source: 28 volts.

Coil Size: 18 inches.

Coil Configuration: 30 feet - vertical, coaxial.

Power Output. 10 watt.

Sensitivity: 8 parts per million.

Range: 400 parts per million CO.04%).

Noise Level: ^ 6 parts per million.

Recorder: Century.

Chart Speed: 3 inches per minute.
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lid Altimeter and Camera

The elevation of the aircraft has an important effect on the 

scintillometer results and it is essential that an accurate 

record of this be kept during the survey so that elevation 

corrections may be applied if necessary during the interpre 

tation stage. A recording altimieter was used on this survey 

having the following specifications:

Type:

Serial No.: 

Power Source:

Bonzer Altimeter.

TRN 70.

28 volt.

Calibration Range: 80-2. 500 feet, non-linear. 

Power Output: l watt. 

Operating Frequency: 1,600 mega cycle. 

Chart Speed: 3 inches per minute.

A continuous record of the flight path is a necessary part 

of the survey in o   der to position the data on a map. This 

was done with a vertically mcunted camera whose specifications 

are ;

Manufacturer:

Model:

Exposure Interval:

Film Size:

Shutte.":

Canadian Applied Research, 

Mark VII 

1.8 second. 

3 5 mm. 

Focal Plane.



III SURVEY SPECIFICATION - PROCEDURE and PRESENTATION 

Ilia____Field Procedure

All instrument calibrations were checked and adjusted 

immediately before and/or after take-off, and checked for 

normal function, i.e. pen alignment, automatic stepping, 

standardization and degree of noise. Assuming all systems 

were functioning satisfactorily, the flight would proceed 

following pre-determined flight lines marked on uncontrolled 

mosaics at a scale of l inch - 1 320 feet, at the predetermined 

separation.

The helicopter followed a systematic predetermined pattern of 

flight lines and tie lines at an average elevation of 200 feet 

above ground level.

Its position was recorded by a vertically mounted camera; and 

any significant lag between any instrument and the recorded 

position was corrected for by the recorders. Every time the 

camera fired, a reference mark was printed on all records and 

numbered to correspond with the film frame number.

III b   -Data Reduction

The flight produces positioning filr, (du]v processed), 

magnetometer, scintillometer and radio altimeter continuous 

records with appropriate frame numbers and field annotations, 

plus an operator's Daily Flight Report.

The track of the helicopter is recovered on the photographic 

mosaics by examination of the film; prominent features, i.e., 

roads, lake-shore, etc., are used for the transposition.
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The intersections of flight and tie lines are accurately 

determined on film and transferred to the records. The 

frame numbers of the individual plotted points relocated on the 

mosaic are identified on each record.

The flight line network is divided into conveniently sized 

circuits and with one intersection as refernece, the magnetic 

closure err'or around each circuit is determined and distributed 

uniformly around each circuit such that the correction applied 

to the magnetic baseline results in a uniform datum of all 

these magnetometer records throughout the area i this is the 

datum used for contouring. If the flight lines are very short 

a central single control or tie line is used to apply a constant 

datum of all lines assuming zero drift.

The scintillometer record is baseline-oriented with respect to 

an appropriate count level.

The data for each survey are individually transferred to 

separate intercept tapes; the data transferred consist of the 

plotted fiducial point and the intercept of the predetermined 

contour interval with the trace and the position and values of 

high and lows.

The intercepted data are transferred to the flight line plot by 

linearly interpolating between plotted fiducial points. The 

transferred data are then contoured, and subsequently fairdrawn.

Illc Presentation of Data

All data is presented on plan maps located in the rear jacket 

of this report.
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Electromagnetic Data

The electromagnetic data is presented as contours of in-phase 

component relative to the local background level at an interval 

of 10 ppm of the primary field and with value of 5.n-phase over 

out-of-phase components at the peaks of anomalies. The ratio 

of these values is roughly proportional to conductivity times 

the width of a conductive mai-s lying in the ground below the 

aircraft.

Magnetic Data

The magnetic data is presented as contours of the total magnetic 

field at a basic interval-of 20 gamma with multiple intervals 

where the gradient warrants.

The diurnal variation was removed by the standard procedure 

of closing the loop and distributing the misclosure.

The contour map has been reduced for convenience to an arbitrary 

datum of 5,000 gamma; the 5,000 gamma reading on the map repre 

sents a true reading of about 59,500 gamma.

Scintillometer Data

The maps have been prepared to show contours of total count at 

intervals of 100 counts per second. The records are uncorrected 

for variation in elevation or any other effects and record the 

sum total radiation as detected at the instrument head; the 

topographic effects are not removed.



IV INTERPRETATION 

LAKE OF THE MOUNTAINS GROUP

The scintillometer survey produced zero response over most of 

the area which is to be expected since a thic ness of about 

l 1/2 feet of water will absorb all gamma radiation. At the 

lake shore the radiation increase up to the normal background 

of between'300 and 500 counts per second. No distinct 

anomalies are seen and no further follow-up work is recommended 

on the basis of this survey.

In contrast, the E.M. survey produced a strong response over 

the whole of the lake area. The ratio of in-phase to out-of- 

phase response is everywhere less than l, and it is concluded 

the response is due to the lake water and/or a conductive- 

organic lake bottom. This is a typical response of lakes in 

the Canadian Shield. On the land portion of the survey no 

interesting anomalies can be seen and further follow-up work 

is not recommended.

The magnetic survey revealed very little change over most of 

the area indicating that acidic rock types are predominant. 

A narrow, linear anomaly of 100 gammas relief crosses the 

eastern part of the lake which represents a narrow dike of basic 

rock such as diabase. There is so little relief that it is 

unlikely the magnetic pattern would be of use in interpreting 

structural features such as faults and folds.
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STAG LAKE GROUP

The scintillometer survey revealed a sharp gradient on the 

northern boundary of the group, near the west end where the 

response rose from 100 cps to 500 cps across about 600 feet. 

It is recommended the photos and altimeter tapes be studied 

to determine whether this response is caused by topography. 

If there is no obvious topographic correlation consideration 

should be given to inspecting that area for a formation having 

above average radioactivity. There are no other anomalies 

that appear to merit further interest.

The E.M. survey produced the expected low ratio response over 

the lake areas, particularly evident over Helenbar and Stag 

Lakes. The swamp area lying in the eastern part of the claim 

group also produced a similar response although somewhat 

weaker. An unusual feature in this survey is the strong in- 

phase response along portions of certain flight lines. These 

are very high ratio responses and would normally indicate high 

conductivity source. However, in this case they cannot repre 

sent north-south conductive deposits because owing to the coil 

configuration there would be no E.K. coupling between the 

transmitter coil and any conductors in this direction. It is 

more likely they represent momentary base level changes in the 

in-phase measurement due to flexing of the "Bird" or temperature 

changes. No anomalies worthy having potential economic 

interest can be seen and a follow-up program.is not recommended 

at this time.

.•if---
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The magnetic pattern shows considerable relief over the 

survey area and indicate the existence of a basic rock mass 

in the southeastern part of the group with two northwest 

extensions. Several displacements can be seen indicating 

faults. It is recommended that a careful interpretation of 

the results combining known geology would be helpful in mapping 

the geology of the survey area. No anomalies are strong enough 

to represent iron deposits.

MORIN TOWNSHIP GROUP

The radioactivity over almost the who]e area is below 300 

counts per second and there are no discrete anomalies indicat 

ing uranium carrying formations.

The E.M. survey shows several in-phase anomalies of the type 

mentioned above which can bf. discarded but at the south end of 

lines 230 o 234 there occurs a group of high ratio anomalies 

which may be of interest. The fact that they ocrur in a group 

across several lines suggests a source in the ground rather 

than instrument error and it is 'recommended that the flight 

tapes be inspected at these points. The local background 

should be removed and if the ratio and amplitude still appears 

favourable a ground follow-up program may be considered. No 

other anomalies are of sufficient strength to warrant further 

investigation.

The magnetic pattern shows several bands of east-west trending 

basic rock .typer. intersected in many places by noi-'theast 

faults. There are no anomalies strong enough to indicate an
'M^, ;; - -
Mfeiv .:. economic iron deposit. It is recommended that an interpretation
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of the magnetic pattern, with the help of any known geology, 

could be of great assistance in mapping the geology of this 

group.



SECTION VI - ASSESSMENT DATA

Line Mile Coverage

Stag Lake

Lake of the Mountains

Morin Township

Total mileage including tie lines 

Dates flown

- 226 miles - *

85 miles (fi ' 

231 miles- z/

- 542 miles

November 26th, 27th, December 1st, 3rd, 4th, 6th, 1968

Personnel

NAME POSITION

S. Bartholomew Pilot

J. Masse
H. Sandau

A. Salenieks
R. Whitton
R. Watson

Engineer 
Navigator

Operator
Data Technician
Geophysicist

ADDRESS

Autair Ltd,
Montreal 

ii
1450 O'connor Dr.
Toronto 

11
tt

39 Dalton Cres. 
Orillia, Ontario

DATES

Nov. 26,27
Dec. 1,3,4,6,196

Mar. 19,20,1969

Claim Numbers 

Stag Lake -

126222 - 238, 126250 - 255, 128201 - 208
128256 - 259, 841, 842, 845, 846, 888, 998
129000 - 120 - 128
149653 - 673, 675 - 680, f,88 - 707, 710 - 717

722 - 743, 758 - 768, 771 - 775, 792 - 812, 
816 - 821, 823 - 833, 835, 839 - 842

154053 - 055

Lake of the Mountains -

83459 - 458, 453, 452
93778 - 807,
95933 - 934, 936 - 951, 954 - 964, 967 - 970

Morin Township -

86453 - 468, 694 - 696
87446 - 535, 696 - 749, 808 - 818, 820 - 879



SECTION V - SUMMARY AND RECOMMENDATIONS

1. A sharp radioactive gradient on the northern boundary 

of the Stag Lake group may indicate the contact of 

a radioactive rock type. It could also be caused 

by a topographic high of exposed granite and it is 

recommended the altimeter records and airphotos be 

inspected to determine if this is the cause before a 

ground follow-up program is started. If the anomaly 

cannot be explained by these methods consideration 

should be given to carrying out a ground scintillometer 

survey. No other radioactive anomalies were 

considered of interest in the three survey areas.

2. A group of hip,h ratio E.M. anomalies in the Morin

Township group may be of interest. 1 + i s recommended 

the instrument tapes be inspected and a ground 

follow-up program be considered if the amplitude 

and ratio appear favourable after any local back 

ground is removed.

3. On the Stag Lake and Morin Township groups an

interpretation of the magnetic results would be of 

considerable help in mapping the geology.

,

Roger K. Watson, B.A.Se., P.Eng. 
Consulting Geophysicist.



SECTION VII   CERTinCATE

Concerning this report I hereby make the following 

'statement:

1. I am a consulting geophysicist residing at

39 Dalton Crescent North, Orillia, Ontario, Canada.

2. I have been granted the degree of Bachelor of 

Applied Science by the University of Toronto in 

1959 at the termination of my i ourse in Engineering 

Physics, Geophysics option.

3. I am a member of the Association of Professional 

Engineers of Ontario, the Society of Exploration 

Geophysicists, the Canadian Exploration Geophysicists 

Society and the European Association of Exploration 

Geophysicists.

ll . I have personally examined the geophysical data 

specified in this report but have not visited the 

property.

5. I hold no interest either direct or indirect in 

the property discussed in this report.

wl 
n

Roger K. Watson, B.A.Se., P.Eng. 
Consulting Geophysieist.

Toronto, Ontario 
March 7, 1969
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SUTHERLAND AND ASSOCIATES
AIRBORNE GEOPHYSICAL SURVEY

MEAN FLIGHT LINE SPACING- __________ -.... 330 FEET

MEAN GROUND CLEARANCE__ ^ ^- ^ - . ..^ - , --., 200 FEET 

FLIGHT LINES_-_______^____________ _ ^———O——^.

FIDUCIAL POINTS- -- .. - - - - - - - - - ^ - ^ _ .. .-. o 369O

RADIOMETRIC CONTOURS 500, 1000 etc. - - - - , - - - . ~

100,200,300610.,

THE RADIATION CONTOURS REPRESENT THE OBSERVED RESPONSE 

ABOVE BACKGROUND AT INTERVALS OF 100 COUNTS PER SECOND 

FROM A SCINTILLATION COUNTER HAVING A SENSITIVITY OF 180 

COUNTS PER SECOND PER MICRO - ROENTGEN PER HOUR. 

NO CORRECTIONS HAVE BEEN MADE FOR VARIATIONS IN GROUND 

CLEARANCE.

STRIKER a COBDEN TWPS., ONTARIO 
LAKE OF THE MOUNTAINS GROUP

RADIOMETRIC MAP
46 0 20'

1000

SCALE
1000 2000 3000 4000 5000

FEET
Inch to 1320 Feet

Flown and Compiled
by

LOCKWOOD SURVEY CORPORATION LIMITED
Toronto, Canada

1968

FEET

41J12SEeei9 COBDEN 220



SUTHERLAND AND ASSOCIATES
AIRBORNE GEOPHYSICAL SURVEY

l COBDEN

MEAN FLIGHT LINE SPACING--------- ___ -,- _ -...330

MEAN GROUND CLEARANCE __ ____ ______ .,-. ___ 200 

FLIGHT LINES __ ____ ____ . __ .. 

FIDUCIAL POINTS-, __ _ -- _ -- __ ---^,- - 

ELECTROMAGNETIC CONTOURS 00-500 ~I000 etc.

I00 -200 -300 etc.--. -- 

THE CONTOURS REPRESENT THE ELECTROMAGNETIC RESPONSE 

OF THE IN PHASE COMPONENT OF THE SECONDARY FIELD IN 

UNITS OF 10 PARTS PER MILLION.

IN PHASE COMPONENT

FEET 

FEET
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