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REPORT ON
AIRBORNE MAGNETOMETER SURVEY 

OF THE

\ 63, mo
MOSS TOWNSHIP AREA. ONTARIO.

FOR 
CONSOLIDATED MINING 6e SMELTING CO.. LTD.

I. INTRODUCTION

Between March 16 and March 24, 1965, a combined airborne 

EM and magnetometer survey was flown by Canadian Aero Mineral 

Surveys Limited on behalf of Consolidated Mining and Smelting 

Company Limited over the Shebandowan greenstone belt in the 

southwestern corner of Ontario's Thunder Bay District. The survey 

area covers about sixty percent of Moss Township and extends 

southwestward to the eastern boundary of Quetico Provincial Park.

This -report pertains to the magnetometer phase of the 

programme.

II. SURVEY AND COMPILATION DETAILS

The survey was flown by the Canadian Aero Mineral 

Surveys geophysically equipped Otter aircraft, registration CF-IGM, 

based at Port Arthur. The majority of the flight lines were 

oriented approximately northwest-southeast. In the central part 

of the block six short lines were flown northeast-southwest to 

test for possible local strike changes. All lines were spaced 

at 1/8-mile intervals except two extra lines which were added to 

the eastern side of the block at %-mile spacing. The geophysical 

data acquired totalled 1,016 line miles.
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Canadian Aero Mineral Surveys Limited personnel as 

sociated with the project were as follows:

G. A . Curtis - Project Manager 

J. Gaudry - Pilot - Navigator 

J. McDonell - Pilot - Navigator 

D. Graham - Operator 

R. Sarsfield - Mechanic

D. Sarazin 

G. Granger 

A. Martin

Data Compiler

Draftsman

Draftsman

P. Tallyhoe - Data Chief

E. Herrero - Geophysicist 

The project was supervised by A. R. Rattew, P.Eng., author of 

this report.

The magnetometer used in this survey was the Elliott electron 

tube instrument. The measuring head, installed in the tail section 

of the Otter, utilizes National Union Electron Beam tubes. 

Deflection of a beam of electrons by the magnetic field produces 

a differential current which flows between two cathode plates 

in the tube. This current is amplified and the resultant 

voltage is proportional to the magnetic field. Two such tubes 

orient a third tube by means of servo-mechanisms into the 

direction of the earth's total field. Total field is then 

cancelled electronically and variations in the total field are 

measured and recorded.
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Three settings are available providing full scale 

measurements of 600, 2000, and 6000 gammas. The useable short- 

term sensitivity is approximately 5 gamrnas and the total 

dynamic range of the instrument is 60,000 gammas.

The magnetic profile is displayed in rectilinear form 

on an 8-inch Texas Instruments Rectilinear Recorder.

The flight path of the aircraft is recorded by an 

Aeropath AS-5 continuous strip, 35 mm. camera. The camera is 

synchronized with the magnetometer record by means of a fiducial 

numbering system. Path recovery is accomplished by relating 

this strip film to an airphoto composite of the area. Identified 

points are designated by their fiducial numbers.

An overlay of the airphoto mosaic showing the recovered 

fiducial points, provides the base for the isomagnetic contour 

map. After a line-to-line comparison of the levels of the 

magnetic record to reduce all the profiles to the same base 

level, the profiles are transcribed from the tapes to the plan 

map. These data are then contoured at 50-gamma intervals and 

drafted. The isomagnetic contours of the Moss Township Area 

are presented on two maps at the scale of l inch equals ^ mile.
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III. GEOLOGY

The Ontario Department of Mines has published the 

following maps in this area:

Map 2038 (Geological Report No. 19), scale l" - \ mile; 

Preliminary Map P188, scale l" - 2 miles; 

Map 2065, scale l" - 4 miles.

The Shebandowan greenstone belt covered by this survey 

consists of northeast-striking metavolcanics flanked to the 

north by metasediments and to the south by acidic igneous and 

metamorphic rocks. Acidic volcanics predominate in the central 

part of the belt, with basic volcanics occurring mainly along 

the edges. Acidic intrusives, both granitic and syenitic, are 

prevalent throughout the greenstone belt, as are gabbroic rocks. 

There appear to be very few sediments contained within the volcanic 

belt, with the exception of some iron formations associated with 

the basic volcanics.

The North Coldstream Mine is located just east of the 

survey area. The orebodies here consist of massive sulphides, 

disseminated sulphides and concentrations of narrow sulphide 

stringers occurring in a very silicous chert. The sulphide 

minerals are principally pyrite and chalcopyrite occasionally 

accompanied by minor pyrrhotite.
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Several copper showings have been explored within the 

present area of interest. Typically, they consist of 

disseminated sulphides and sulphide stringers, principally pyrite 

and chalcopyrite in shears in acid volcanic rocks. Sulphides are 

occasionally found in basic volcanics as well, but are rarely 

found in the intrusive rocks.

In the opinion of P.E, Giblin, author of Ontario Department 

of Mines Geological Report No. 19, the cherts and acid volcanics 

are the most promising host rocks for copper mineralization. He 

also draws attention to the fact that most of the known showings 

are located along the southern boundary of the main belt of 

acidic volcanics.

IV. INTERPRETATION

The major zones of high magnetic activity define the 

formations of intermediate to basic metavolcanic rocks which 

occur at both the northern and southern flanks of the Shebandowan 

greenstone belt. The northern one is a continuous zone, located 

about 1/3 of the way down from the northern boundary of Sheet 3 

and near the northern edge of Sheet 2. The broader southern zone

is continuous across the southern parts of both sheets.

Between these two bands of high magnetic activity the

magnetic field is generally flat with occasional relatively isolated 

highs. The quiet magnetic pattern in this area derives from the 

acidic volcanics which form the core of the Shebandowan greenstone
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V belt and the acidic intrusives contained therein. The occasional 

highs may indicate interbedded flows of basic composition or 

theynay derive from basic intrusives.

Many of the mapped acidic intrusives show up clearly 

on the magnetic maps. The granite at Discovery Lake is outlined 

nicely by a magnetic low, flanked to the north and south by 

zones of high activity associated with the basic volcanics. 

Similarly, the granites to the south of McGinnis Lake and to 

the north and west of Burchell Lake are outlined by regions of 

undisturbed magnetics. The granitic area east of Moss Lake also 

has a characteristic pattern which establishes its limits -- 

non-linear features and low magnetic relief   but the composition 

is clearly different from the other granites mentioned above.

The region of little or no magnetic activity which

extends across the northern boundary of both sheets reflects the non 

magnetic sediments which flank the greenstone belt to the north. 

The occasional isolated highs are probably basic intrusives. 

The rather extensive zone of intermediate activity at the eastern 

end of this sedimentary formation, north of Moss Lake, could be 

an extensive complex of basic intrusives but interbedded volcanics 

appear more probable.

Basic intrusives may occur in any of the volcanics or 

sedimentary formations. When anomalies have limited strike length 

or a circular outline we suspect basic plugs. The elongate features 

could be basic volcanics or basic sills. Some of the local highs
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are probably due to pyrrhotite mineralization.

Marked structural complexity is apparent east of Fountain 

Lake. The contour pattern suggests folding, faulting and 

possible intrusive activity. There are other lesser indications 

of folding and faulting on these maps, especially in the southern 

belt of volcanics (e.g., in the vicinity of Red Fox Lake and 

Pats Lake.

In summary, the magnetic maps match the existing geology 

maps very well and it should be possible to make good use of 

the magnetic data to enhance the geological mapping in those 

parts of the area which have not yet been mapped in detail.

Respectfully submitted,

OTTAWA, Ontario, 
October 18, 1965.

A. R. Rattew, P.Eng., 
Geophysicist.
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