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1. INTRODUCTION 

This report describes the results of a combined helicopter 

VLF electromagnetic and magnetic survey carried out for 

Dome Exploration (Canada) Limited over the Dona Lake claims 

located five miles southeast of Pickle Lake, Ontario. The 

survey was flown on November 2nd and 3rd, 1980. 

A total of 375 line miles of survey were conducted over the 

claim block. This included survey lines in both east-west 

and north-south directions, at a l/8th mile line spacing. 

Geophysical equipment used for this survey was a Sonotek pro

ton precession magnetometer with a VARIAN sensor, and a Herz 

Totem 1A airborne VLF unit. Specifications of the instruments 

are given in Appendix I. 
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2. SURVEY PROCEDURE 

2.1 General 

The survey was flown using an Aerospatiale A-STAR heli

copter operated by Hearst Helicopters. Survey airspeed 

averaged about 70 mph. A terrain clearance of 250 feet 

was maintained by the helicopter. The magnetometer and 

VLF sensors were located on a tow cable approximately 50 

feet below the aircraft. 

Ancillary equipment consisted of a Hoffman radar altimeter, 

a Geocam 35 mm flight path camera, a Barringer 8-channel 

analogue recorder, a Sonotek digital data acquisition sys

tem, and a Motorola Mini-Ranger navigation system. 

2.2 Flight Path 

In addition to conventional flight path recording on 35 mm 

film, a Motorola Mini-Ranger (MRS III) positioning system 

was used. The MRS III, operating on the basic principle of 

pulse radar uses a transmitter (located in the aircraft) to 

interrogate the reference station transponders. The elapsed 

time between the transmitted interrogation produced by the 

transmitter and the reply received from each transponder is 

used as the basis for determining the range to each trans

ponder. This range information, displayed by the MRS III 

together with the known location of each transponder, is 
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trilaterated to provide a position fix of the helicopter. 

The MRS III operates at line-of-sight ranges up to approxi

mately 39 kilometers and, with appropriate calibration, the 

probable range measurement accuracy is better than 3 meters 

{10 feet). 

MRS III range information is recorded on tape and is sub

sequently computer processed and plotted to produce maps 

showing the actual flight-path. Flight path was also re

corded manually by the operator-navigator, and automatically 

by a 35 mm Geocam sequence camera. 

MRS III control was acquired for about 80 per cent of the 

area. Film flight path was used for areas where transponder 

signals were blanked out by intervening topography. 

2.3 Flight Tape 

The flight tape consists of eight channels with information 

as follows: 

Channel 

Radar Altimeter 

Blank 

Blank 

VLF-Total Field 

VLF-Quadrature 

Magnetometer 

Blank 

Magnetometer 

Time 
Constant 

1.0 sec. 

1.0 sec. 

1.0 sec. 

1.0 sec. 

1.0 sec. 

Scale 
Units/mm 

10 feet 

2.5% 

2.5% 

2.5 gamma 

25 gamma 

Noise 

10 feet 

1 gamma 

1 gamma 
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Fiducial Occurrence 

Time - every ten seconds. 

Camera - regularly at 5 second intervals. 

Manual - randomly along the line at recognizable 
points. 

2.4 Personnel 

Helicopter Pilot - Robert J. Murphy, 
Grimsby, Ontario. 

Helicopter Mechanic - Douglas Ranger, 
Hearst, Ontario. 

Operator-Navigator - W.P. Boyko, 
7171 Appleby Line, 
Milton, Ontario. 

Electronic Technician - Larry Bodnar, 
96 Spire Hillway, 
Willowdale, Ontario. 

Field Assistant - David Poole, 
75 Silverspring Blvd., 
Scarborough, Ontario. 

Data Reduction - Winston Chin Quee, 
100 Echo Point, 
Agincourt, Ontario. 

Data Reduction - Trevor Miles, 
Proton, Ontario. 



3 - 1 

3. DATA PRESENTATION AND INTERPRETATION 

VLF Electromagnetics 

The VLF EM method employs the radiation from powerful 

military radio transmitters as the primary signal. The 

magnetic field associated with this primary field is 

elliptically polarized in the vicinity of electrical con

ductors. Totem 1A uses these coils in the X, Y, and Z 

configuration to measure the total field and vertical quad

rature component of the polarization ellipse. 

Total field and quadrature data have been plotted on the 

same map to facilitate interpretation. Total field informa

tion is presented in contour form, and quadrature as profile 

along the flight lines. Conductor locations appear as total 

field contour highs coincident with positive quadrature 

cross-overs. Since the quadrature cross-overs are dependent 

on the direction of travel, the profiles have been computer 

processed and plotted to simulate flying in one direction. 

The north-south lines are all plotted travelling south to 

north, and east-west lines are all plotted travelling west 

to east. Conductors are therefore always identified by an 

inflection along the quadrature profile curve going from 

negative to positive. 

The relatively high frequency of VLF provides high response 

factors for bodies of quite small dimensions. Relatively 



3 - 2 

"disconnected" sulphide ores have been found to produce 

measurable VLF signals. For the same reason, poor conduc

tors such as sheared contacts, breccia zones, narrow faults, 

alteration zones and porous flow tops normally produce VLF 

anomalies. The method can therefore be used effectively for 

geological mapping. The only relative disadvantage of the 

method lies in its sensitivity to conductive overburden. In 

conductive ground the depth of exploration is severely limited. 

Magnetics 

The Total Field Magnetic Survey maps show contours of the 

total magnetic field, uncorrected for regional variation. 

Maps have been prepared by hand contouring. 

Local distortions of the earth's magnetic field occur due 

to variations in the magnetic properties of the rocks. 

These variations are primarily due to the different concen

trations and distributions of magnetic minerals, mainly 

magnetite, characteristic of each rock type. Magnetic in

tensity surveys can, therefore, yield information on the 

distribution of subsurface geologic units. In addition 

faults and other structural features may be indicated by 

dislocations or disruptions in magnetic pattern or by per

sistent changes in magnetic pattern over long distances. 

The magnetic map is a useful aid in interpretation of VLF 

data. Whether a VLF conductor with magnetic correlation 

is more likely to be caused by a sulphide deposit than one 
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without depends on the type of mineralization. The majority 

of conductors which are also magnetic are sulphides contain

ing pyrrhotite and/or magnetite. VLF conductors with no re

lationship to magnetics may be produced by conductive over- ' 

burden. 
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4. RESULTS AND CONCLUSIONS 

4.1 Magnetics 

A semicircular magnetic feature is delineated by both 

survey directions. The magnetic intensity indicates 

magnetic iron formation. 

In detail, there is a close agreement of magnetic highs 

and lows on both surveys. Differences in pattern are due 

to flight path inaccuracy where Mini-Ranger signals vere 

not received. 

4.2 VLF Electromagnetics 

Axes and trends of VLF conductors are indicated on the 

Interpretation Map. Responses have been categorized into 

weak, medium, and strong qualitatively based mainly on 

cross-over angle and associated total field amplitude. 

Interpretation of VLF responses is not as advanced as 

other conventional EM methods, therefore any interpretation 

should be critically examined in the light of known geology. 

Respectfully submitted, 

AERODAT LIMITED 

December 31,1980. W.P. Boyko, M.Sc., P.Eng. 

Mississauga, Ontario. 



APPENDIX I 

Instrumentation 

Magnetometer 

Type: 

Sensing Head: 

Proton precession, manufactured by Sonotek 

Limited, Toronto. 

Varian. 

Sensitivity; 0.1 gamma. 

Polarizing Time: 1 second. 

VLF Unit 

Manufacturer: Herz Industries, Totem 1A. 

Primary Source: VLF transmitters, NAA, and NSS. 

Measurement: 

Output: 

Total field and vertical quadrature component 

(small axis of elliptical polarization) 

utilizing 3 coils in X, Y, and Z configuration. 

-lvolt de for - 100% signal change, one channel 

each for total field and quadrature. 
























