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AIRBORNE GEOPHYSICAL SURVEY 

In 1990 a multi-parameter geophysical survey was flown by the Geological Survey of 
Canada in the Snow Lake area of Manitoba. The area surveyed is shown on the index mop. 
Gamma ray spectrometric, VLF electromagnetic and total field magnetic data were recorded. 

All data were sampled at one second intervals. The airborne radiometric measurements 
were made using a 256 channel spectrometer, with twelve 102x102x406 mm Nal(TI) detectors. 
A Geometrics proton precession airborne magnetometer model G-803 and a Hertz Totem 1A 
VLF unit were installed as ancillary equipment. The GSC SkY.VOn was flown at a mean terrain 
clearance of 125 m with average ground speed of 190 km/h. The survey grid was flown with 
an east-west flight line direction and 500 meter line spacing. 

Data ore presented as a set of colour maps at 1 : 250 000 scale and as stocked 
profiles at 1 : 150 000 scale. Profile data include the seven radiometric parameters, 
radar terrain clearance, magnetic total field and VLF total field and quadrature components 
for each flight line. The colour mops include : eight gamma ray spectometric mops 
(exposure rate, potassium, equivalent uranium and equivalent thorium concentrations, the 
eU/eTH, eU/K, eTh/K ratios and a Ternary Rodioelement map); two magnetic total 
field colour mops (the standard 39 colours and an experimental format); one calculated 
vertical magnetic gradient colour map; two GRIDDED VLF total field colour mops (one 
superimposed with VLF total field PROFILE data the other with quadrature PROFILE data). 
A fli~ht path map and a portion of the geological map contained in the Manitoba Department 
of Mines and Natural Resources paper GP 1/71 are also included. 

Gamma Roy Spectrometric Doto 

Potassium is measured directly from the 1.46 MeV gamma ray photons emitted by ""K, 
whereas uranium and thorium are measured indirectly from gamma ray photons emitted by 
daughter products in their decay chains. Uranium is monitored by means of gamma ray 
photons at approximately 1.76 MeV from 214Bi, and thorium, from 2.62 MeV photons emitted 
by 208TI. The energy windows used are as follows: 

Potassium ""K 1.36- 1.56 MeV 

Uranium 

Thorium 

21•Bi 
20"T1 

1.66- 1.86 MeV 

2.41 -2.81 MeV 

Uranium, thorium and potassium counts have been corrected for dead time, ambient 
temperature changes, background radiation, spectral scattering and deviations of terrain 
clearance from the planned survey altitude. The data as presented represent on overage 
surface concentration which is influenced by varying amounts of outcrop, overburden, 
vegetation, soil moisture and surface waters. As a result, the concentrations as shown 
are usually lower than the actual concentrations in the bedrock. 

Factors for converting the airborne measurements to concentrations were determined 
by relating the airborne count rates to the known ground concentrations of a test strip in 
the Ottawa area. The factors used to convert the airborne measurements to ground 
concentrations are: 

%K 

1 ppm eU 

91.0 cps 

9.1 cps 

1 ppm e Th 7.0 cps 
The exposure rate, in micro Roentgens per hour (µR/h) hos been computed from the 

measured concentrations of potassium, uranium and thorium (Grasty, R.L., Carson, J.M., 
Charbonneau, B.W., and Holmon, P.B., 1984, Natural Background Radiation in Canada, 
Geol. Sur. Con., Bull. 360). To compare these data with earlier total count maps expressed 
in Units of Radioelement concentrations (Ur), the conversion factor is 1 µR/h = 1.67 Ur. 

VLF Data 

The primary electromagnetic field is generated by VLF communication stations. For this 
survey, the receiving coils were tuned to station NLK at Seattle, Washington, which transmits 
at a frequency of 24.8 kHz. 

Anomalies reflect distortions in the primary field caused by a secondary electromagnetic 
f ield generated by eddy currents flowing in geological and man-mode conductors. 
Anomalies produce positive peaks on the total field trace and ore of the cross-over 
type (negative to positive) on the quadrature trace. Both parameters are plotted with 
positive deflections toward north. The profiles presented are the total field 
value (vector sum of the horizontal and vertical components) and the quadrature value 
(out-of-phase component). The mean value or line overage of the total field and 
quadrature component were removed along each flight line. The resultant values are 
plotted with a two second lag. The quadrature, which depends on the flight line direction, 
was inverted for lines flown from east to west. A five point weighted average filter 
was applied to both total field and quadrature PROFILE data for final presentation. 
A twenty one point triangular filter was applied to the line data and the resultant 
was then subtracted before the data was gridded. This effectively removed the long 
wave length response created by changing field strength, altitude effects, etc. 

Magnetic Data 

The low resolution oeromagnetic data were acquired using an instrument with one (1) nT 
sensitivity. Digital processing of the magnetic data supplemented with manual editing was 
used to remove obvious errors caused by spikes, heading effects or diurnal variations. 

Three colour contour maps are presented. The first uses the traditional 39 colours to 
represent the Total field magnetic data. The second is an experimental colour selection 
which permits the use of a smaller contour interval allowing more information for both 
the extreme magnetic ranges and small magnetic anomalies. The third is a calculated 
vertical magnetic gradient map. 

Information regarding Open File 2300 may be obtained from: Geological Survey 
of Canada, 601 Booth St., Ottawa, Ontario, K1A OE8. Tel. : (613)995-4342. Copies 
of this Open File release may be purchased direct~ through: Ashley Reproduction Inc., 
386 Bank Street, Ottawa, Ontario K2P 1Y4. Tel. : l613)235-2115 

Base map material supplied by Surveys and Mapping Branch 

Cartography by Geological Survey of Canada 

Airborne gamma ray spectrometer, VLF and magnetic survey 
flown, compiled and funded by Geoloiiical Survey of Canada 
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