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INTRODUCTION 

Between January 19 to 30, 1990, a combined magnetic and VLF

electromagnetic survey was carried out for Transactor Ltd. on a 

property in Livingstone Township, Eastern Ontario Mining Division, 

Ontario. Magnetic and VLF-electromagnetic data was collected by 

the airborne division of H. Ferderber Geophysics Ltd. The survey 

was flown from a base at Huntsville, Ontario. A total of 235 miles 

of data was collected. 

The magnetic survey provides data which outlines the 

underlying geological structures and identifies any potential 

economic concentrations which may contain variations ln accessory 

magnetic minerals. The VLF-electromagnetic survey helps define 

conductive zones which may represent shear zones and/or metallic 

sulphide deposits containing precious metals and/or base metal 

mineralization. 

PROPERTY DESCRIPTION, LOCATION AND ACCESS 

The property covered by the present airborne survey is 

comprised of approximately 2300 hectares in the east-central part 

of Livingstone Township, Eastern Ontario Mining Division, Ontario. 

The surveyed area is situated 25 miles east of Huntsville, 9 miles 

northeast and 13 miles east-northeast of the villages of Russel 

Landing and Birkendale, respectively. 
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Provincial Highway 60, the Algonquin Route, passes within 5 

miles of the northwestern corner of the area surveyed. Numerous 

secondary roads and bush roads, east from Highway 60, cross over 

the property. 

The eastern property boundary lies along the western edge of 

Algonquin Provincial Park. Most of the area is forest covered. 

Oaggar, Louie and Crown Lakes and numerous creeks lie over the area 

flown. Topographic relief is moderate with changes in elevation 

of 200 to 300 feet commonplace along north-northeast and west

southwest trending valleys and ridges. A large circular hill is 

located over the eastern third of the property. 

Supplies services and manpower are easily obtainable 1n the 

Huntsville area. 

The area surrounding and including Livingstone Township has 

not seen much geological activity in the past. Geology of the 

surveyed area 1S sketchy, outl ined in the Ontario Geological 

Survey, Map 2392, Ontario Geological Map - Southern Sheet, scale 

1 inch equals 16 miles. Approximately 75 percent of the surveyed 

area is under lain by clastic metasediments (cong lome rate , 

greywacke, orthoquartzite, arkose, siltstone, chert) and minor iron 

formation and metavolcanics of the Grenville Province. The 

metasediments in the eastern part of the surveyed area have been 

intruded by Middle to Late Precambrian felsic igneous rocks. The 

felsic igneous rocks are comprised of: 

a) granodiorite, trondhjemite, quartz monzonite, granite, 
syenite, quartz porphyry, pegmatite, aplite and derived 
gneisses and migmatites. 

b) Anorthosite suite rocks: anorthosite, gabbroic 
anorthosite, tonalite, monzonite and syenite rocks, 
quartz monzonite, minor gabbro, ul tramaf ic rocks and 
derived gneisses. 
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Two west-southwest trending fault zones follow topographical lows 

across the property, converging slightly near Louie Lake. 

Historically, anorthosite suite rocks, the Sudbury Basin and 

the Bushveld Complex, contain deposits of Ni-Cu-Co and platinum 

group metals. The mineralization 1.S located within ul trabasic 

(gabbroic to noritic) rocks within the anorthosite suite of rocks. 

Recently low grade Ni-Cu-Co mineralization has been discovered by 

McNickel Inc. along the western edge of the Lac st. Jean 

anorthosite massif. In the Lac St. Jean area the CU-Ni 

mineralization lies in an extensive system of pyrrhotite, 

pentlandite, chalcopyrite and pyrite mineralization. West of the 

surveyed area in the adjoining Township of McClintock two Cu-Ni-Co 

and platinum group showings have been discovered in norite, or near 

the contacts with noritic rocks, associated with pyrite and 

pyrrhotite mineralization. 

INSTRUMENTATION AND SURVEY METHODS _ .. __ .. _----_.,_ .. _.. --~" ....... --~-------

The survey was completed using a 1972 Cessna 172, fixed-wing 

aircraft, call letters CF-EWK, owned and operated by H. Ferderber 

Geophysics Ltd. The pilot and navigator/operator were M. Turcotte 
and D. Monastesse, respectively, of Val d'Or and Vassan. 

Geophysical sensors were mounted in modified wing tips. The 

geophysical, navigation and data acquisition systems are described 

in the following pages. 

The magnetometer used was GEM systems GSM-11, high sensitivity 

airborne proton (Overhauser) magnetometer. The instrument 

continuously measures the Earth's magnetic field at a 0.01 gamma 

sensitivity for 1 reading per second or 0.05 gamma to 10 readings 

per second at a 0.1 gamma absolute accuracy. For this survey four 

readings per second were collected. The analog output is on 3 

channels, from 1 to 10,000 gammas full scale. 



H. FEROERBER GEOPtiYSICS L TO 

4 

VLF-EM System 

A Herz Totem 2A VLF-EM System was used to measure the changes 

In the total field and in the vertical quadrature field on two 

frequencies simultaneously, with an accuracy of 1%. The primary 

transmitting station of Seattle, Washington, (NLK) frequency 24.8 

kHz was employed in the survey. 

Radar Altimeter ---,--,----,--

The ground clearance was measured with a King 10/10 A radar 

altimeter. The survey was flown at a mean clearance of 300 feet 

with the altimeter producing an accuracy of 5% (15 feet) at this 

altitude. 

Tracking Camera and Video Centre 

A RCA TC-200 colour video camera and Galaxy 20U video centre 

was used to record the flight path on standard VHS type video 

tapes. Manual fiducials were indicated on the picture frames for 

reference with digital printout. Flight path recovery was aided 

using a Panasonic Colour Video Monitor-S1300 and Video Cassette 

Recorder AG-2500. 

Data Acquisition System 

A Picodas Group Inc., PDAS 1100 data acquisition system 

featuring seven analog inputs with two frequency inputs and 

external interfacing was used. A Termiflex Corp. ST/32 Keyboard 

control unit and Sharp Corp. LCD display unit are connected to the 

data acquisition system. At present this system stores the 

altimeter VLF-1 inphase, VLF-1 quadrature, VLF-2 inphase, VLF-2 

quadrature, magnetic field (coarse), magnetic field (fine), and the 

fourth difference (noise), and fiducials on 3.5 inch floppy disk 

"drive. The data is then printed out in digital and profile form. 
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The survey was conducted on lines oriented at approximately 

160 and 340 degrees, and flown at an average aircraft altitude of 

300 feet. The lines were flown at spacings of 400 feet at a 

speed of approximately 90 miles per hour. Navigation was visual 

using airphoto mosaics (at a scale of one inch to 1320 feet) manual 

fiducials, and the flight path recovery system as references. 

DATA PRESENTATION ----, 

Flight lines, fiducial points and geophysical responses were 

reproduced from the airphoto mosaics at a scale of one inch to 1320 

feet (1:15,840). The outline of the property is shown on each map 

sheet. 

The aeromagnetic data was corrected for diurnal variations by 

using a base line as reference. The data was then reduced to a 

base level of 57,000 gammas, contoured at 20 and 100 gamma 

intervals and presented on Map MG-l. 

The VLF-EM data was transferred from the Totem 2AG memory to 

profiled form. A base value was determined for the VLF-EM profiled 

data. These values were used to correct for variations In 

transmitter strength and the corrected values were plotted on Map 

EM-I. The positive values were contoured at intervals of 2%. The 

conductor axes were determined and I abel led A, B, C, etc. No 

priority was attached to the labelling system. 

SURVEY RESULTS AND INTERPRETATION 

Ma_9..netic Survey 

The data collected by the magnetic survey presents a complex 

pattern of folded, distorted and faulted linear and isolated 

magnetic highs and lows. The magnetic contour pattern of the 

'Grenville rocks in the western part of the surveyed area is altered 

by the intrusion of the felsic igneous body in the east. Magnetic 
relief is generally high varying from 300 to 500 gammas, locally 

to over 1000 gammas for the whole area. 
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The circular to elliptical shaped contact between the clastic 

metasediments, plus minor iron formation and metavolcanics, to the 

west and the late felsic igneous body to the east has been 

delineated by the results of the survey. The metasediments near 

the contact with the intrusive appear to contain zones of iron 

formation and units of mafic metavolcanic rocks. Just west of the 
elliptical shaped contact I inear series of highs strike north 

defining the location of a possible diabase-gabbro dyke. 

In the felsic intrusive, east of the linear circular to 

elliptical highs and lows, the local magnetic relief is 300 to 400 

gammas, indicative of an anorthosite suite of rocks. Small 

isolated magnetic highs, discontinuous highs along base line 1, and 

the linear, west trending high, just north of the southern 

boundary, could delineate units of gabbroic and noritic rocks 

within the anorthosite body. These units may contain 

concentrations of sulphides, pyrite, pyrrhotite and minor 

chalcopyrite, and ilmenite mineralization. West of the surveyed 

area in MCClintock Township palladium-platinum showings are 

associated with the sulphide mineralization in or near noritic 

horizons. The sulphides also contain Ni-Cu-Co values. 

Distortions, breaks and magnetic lows define linear series of 

possible fault zones. In the metasedimentary-metavolcanic rocks 
to the west, at least three sets of north-northeast and west

northwest striking fault zones appear to have been caused by the 
emplacement of the anorthosite body. Small north-northeast to 

north-northwest trending breaks cut the rocks of the anorthosite 

body. The magnetic survey also defined the positions of two 

regional fauits striking 240 and 260 from the eastern boundary, 

converging near the western boundary. These faults are the 

youngest in age and cut all rock types. 

YLF-Electromagnetic Survey 

A total of 16 conductor zones were delineated by the VLF-EM 

survey. Thirteen zones represent potential bedrock. features, 

shears, fractures and faults, and three conductive zones appear to 
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be caused by conductive overburden and topographical trends. A 

description of the conductive zones is presented below. 

ZONE TOPOGRAPHY 

A 

B -north end in a lake 

C -in Louie Lake 

D 

E -western conductor lies 
along a valley 

F 

G 

H 

I 

-middle conductors are 
in a lake 

-eastern conductor is 
south of Dagger Lake 

-in Rockaway Lake 

-in Dagger Lake 

-south end along a creek 

MAGNETICS 

-along a high 

-across a high 

-along distortions in 
contour pattern 

-along breaks and 
distortions in contour 
pattern 

-along a small high 

CAUSE 

-shear in a unit of 
mafic metavolcanic 
rocks 

-small shear across 
a potential metase
diment and a 
metavolcanic contact 

-southern regional 
Fault in metasedi
ments 

-along a W-NW 
trending fault zone 
across mafic meta
volcanic and meta
sedimentary rocks. 
cross-cutting shear 

-shear zone in a mafic 
metavolcanics west of 
anorthosite 

-in magnetic distortions -in southern regional 
faul t in anorthosites 

-across magnetic high -shear zone across a 

-in magnetic lows 

-along low 

-along east end of 
linear low 

-across magnetic contour 
pattern 

possible gabbroic 
unit in anorthosite 
mass 

-in metasedimentary 
rocks; west end is 
cut-off by a potential 
north-northeast 
trending fault 

-conductive overburden 

-southern regional 
fault zone 

-cross-cutting shear 
zone in anorthositic 
rocks 
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ZONE TOPOGRAPHY 

J 

K 

L 

M -north conductol' in 
a lake 

N -in Crown Lake 

0 -in small swamp 

p -edge of a small lake 
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MAGNETICS 

-crossing magnetic 
contour pattern 

-across linear high 

-across linear magnetic 
lows 

-along linear dis-
tortions in magnetic 
contour pattern 

-across high 

-eas t of a small high 

-along south contact of 
a linear low 

CONCLUSIONS AND RECOMMENDATIONS 
-----.-~--,~---
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CAUSE 

-small shear zones 
crossing western 
contact of anorthosite 
mass 

-cross-cutting shear 
in diabaase-gabbro 
dyke 

-shears cross-cutting 
alteration zone in 
anorthosite mass, just 
east of contact 

-in potential north
northwest fault zone 

-conductive overburden 

-conductive overburden 

-in northern regional 
fault zone in anor
thosite suite rocks 
just south of contact 

The results of the combined airborne magnetic and VLF-electro

magnetic survey in Livingstone Township, ontario for Transactor 

Ltd. were successful in better defining the underlying geological 

structures and in delineating 16 conductive zones representing 13 

potential bedrock features. The western half of the surveyed area 

appears to be underlain by metasedimentary rocks, intercalated with 

narrow units of mafic metavolcanic rocks. These rocks 1 ie in 

contact with an elliptical shaped anorthosite mass. At least two 

_possible linear shaped of gabbroic and noritic rocks, containing 

possible sulphide and ilmenite mineralization lie within the 

anorthosite suite of rocks, in the southeastern corner of the , 
surveyed area. Sulphides associated with the gabbroic and noritic 
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rocks 1n McClintock Township immediately to the west, have been 

shown to contain Ni-Cu-Co mineralization and platinum group metals. 

A diabase or gabbro dyke lies west of the contact cutting 

metasedimentary and metavolcanic rocks. 

At least two periods of structural deformation have taken place 
in the area. With the emplacement of the anorthosite mass 

numerous small north-northeast to west-northwest metavolcanics cut 

the metasediments-metavolcanics and anorthosite rocks. Two later 
reg~onal faults trending 240 and 260 cut and displace all rock 

types and structures. 

Of the thirteen potential shear-fault zones outlined by the 

results of the VLF-EM survey the best targets for Co-Cu-Ni, and 

platinum group metals are conductive zone I and the eastern 

conductor of E, representing shear zones crossing possible units 

of gabbro-norite, and zones H, P and the middle conductors of E, 

defining the position of the regional fault zones in the 

anorthosite suite of rocks. 

The results of the airborne survey should be confirmed on the 

ground by prospecting and completing magnetic and electromagnetic 
surveys over the anorthosite body. 

be tested by diamond drilling. 

Promising targets could than 

February 19, 1990 

Val d'Or, Quebec 

Respectfully submitted, 

H. Ferderber Geophysics Ltd. 

R.A. Campbell, B.Sc., 

Geologist. 


