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l,, l- INTRODUCTION

l
Geophysical Surveys Inc. has carried out an

I airborne geophysical survey of 300 miles in Barnet Township for
Canadian Gold and Metals, on October 3,.1980.

, The survey area includes one block which 1s 
l shown on the Index map (figure 1).

The lines oriented North-South are spaced
200 metres apart.

l
l 2- DATA PRESENTATION

E The maps at a scale of 1:15 840 accompanying 
v this report are:

- the electromagnetic anomalies shown by symbols (l map)
J - the quadrature and total field profiles of the VLF-EM (l map)

- the contours of the total magnetic field (l map)

The geophysical data were recorded digitally

I in the helicopter and processed on a Sigma 6, Xerox computer. The 
mosaic was supplied by Canadian Gold X Metals Inc.
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3- SURVEY RESULTS

The electromagnetic and VLF-EM results indicate 
the presence of conductive overburden in the survey area.

The EM anomalies 133A to 136A, located over a 
swamp, have low conductivity-thickness values and are more likely 
related to the overburden.

The anomaly 174A is related to a magnetic con 
ductor, this anomaly with positive in-phase and negative quadrature 
response is associated with a strong magnetic anomaly of over 1000 
gammas.

The VLF-EM anomalies on the axis 25 are in
correlation with the anomaly 174A. Ground follow up is recommended 
in this anomaly and over VLF-EM axis 28B, 29, 33 {between flight 
line 137 and 139), 35A and 35B. These axis are located on the flank 
of a magnetic anomaly.

The VLF-EM, model TOTEM-1A, from Herz Industries 
Limited records the total field and quadrature components of the VLF 
electromagnetic field.

The VLF-EM conductor axis is always located
directly over the peak of the total field amplitude or at the cross 
over of the quadrature component.

However, overburden effects can shift the cross 
over position away from the peak of the total field component.
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The VLF anomalies related to the overburden 
are usually very wide. The lateral change of ground resistivity 
from a bedrock to a conductive overburden may caused a strong VLF 
anomaly (edge effect).

Ground follow up surveys is recommended in
priority over narrow and strong VLF anomalies and more particularly 
when these anomalies are associated with a magnetic anomaly.

In your survey area, the VLF conductor axis
are oriented more or less perpendicular to the flight lines; axis 
displacement or discontinuity may indicate the presence of faults.

The interpretation of the aeromagnetic map is 
recommended to locate other favorable exploration targets.
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Poor to moderate conductance (4 to 20 mhos) 
may originate from massive sulphides, if they are not well 
connected or if they are of a poorly-conducting variety such as 
pyrite or galena.

A strong conductance higher than 20 mhos 
indicates well-connected mineralization extending throughout a 
fairly large region, and this often suggests either graphitic 
zones or massive sulphides.

B

When long conductors without magnetic corre 
lation are located on/or parallel to known faults or photographic 
lienars, graphite is most likely the cause. It is unfortunate 
that graphite can also occur as relatively short conductors and 
produce attractive looking anomalies. With no other information 
than the airborne results, these must be examined on the ground.

An EM anomaly with a magnetic correlation may 
be caused by a conductor which is also magnetic, or by a conductor 
which lies near a magnetic body.

The majority of conductors which are also 
magnetic are sulphides containing pyrrhotite and/or magnetite.

Conductive and magnetic bodies in close asso 
ciation are often graphite and magnetite. It is usually very 
difficult to distinguish between these cases.

i

When the conductor is strongly magnetic, the
amplitude of the inphase EH anomaly is weakened and if the conducti 
vity is also weak, the inphase EM anomaly may even be reversed in 
sign. These anomalies are indicated by the letter M inside a circle 
on the electromagnetic anomalies map.
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Contact zones can often be predicted when
anomaly trends coincide with the lines of maximum gradient along 
a flanking magnetic anomaly.

Power lines sometimes produce spurious anoma 
lies but these can be identified by reference to the monitor 
trace.

Railroad pipeline and other artificial conductors 
are recognized by studying the film strips.

Commercial sulphide ore bodies are rare, and 
those that respond to airborne survey methods usually have medium 
to high conductivity. Many have magnetic correlation caused by 
magnetite and/or pyrrhotite and most of them are relatively short 
conductors.



5- REXHEM-1 INSTRUMENTATION

l"
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An electromagnetic system EM-33 from Geonics Limited (phase 
and quadrature)

A G803 proton precession magnetometer from Geometrics Limited 
with one gamma sensitivity at a sampling rate of l second.

A VLF system TOTEM-1A from Herz Industries (total field and 
quadrature)

A digital data system SOS-1200 from Sonotek Limited 

A magnetic tape console Minideck from Oigi-Data 

An ACR-8 analogue recorder from Numec Limited

A radar altimeter AN/APN-171 from Honeywell (accuracy of ± 5 
feet)

A 35mm camera from Spar Aero Limited.

J
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6- REXHEM-1 ELECTROHAGNETOMETER DESCRIPTION

The electromagnetometcr EM-33 consists of a helicopter 
towed bird containing transmitter and receiver coils in a standard coaxial 
(miximum-coupled) configuration which survey experience has shown to be 
optimum for the detection of ore bodies with simultaneous rejection of 
overburden noise.

The transmitter frequency, (normally 736 Hz) can be varied 
from 400 to 4000 Hertz to suit the customers particular survey require 
ments.

The inphase and quadrature components are measured at two 
rise times of 0.6 second and 2.4 seconds.

THE ADVANCED DESIGN OF THIS SYSTEM OFFERS THE rOLLOHIMG FEATURES

A. A. noise level smaller than O.Gppni achieved by employment 
of recently developed composite material for the bird shell yielding a 
degree of structural rigidity not previously attained and by a new suspen 
sion system reducing bird bending noise. The noise level is actually the 
lowest among all the helicopter electromagnetic system.

l 
l 
I 
l 
l

The high signal to noise ratio permits detection of 
conductor to a depth of about 90 motors.

B. Four channels of EM data. Inphasc and quadrature compo 
nents are recorded on four channels at two rise times of 0.6 second and 
2.4 seconds allowing a large depth of detection without sacrificing reso 
lution.
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C. High resolution. The short rise time of 0.6 second com 
bined with the small coil separation of 6 metc-.-s, provide exceptionnally 
high resolution. The EM-33 is an ideal system to discriminate closely 
spaced multiple conductors and to identify conductors too small to be 
detected by airborne electromagnetic system having a large coil separation.

k L. J 1 ''

D. Increased depth of exploration particularly on the two 
channels recording the inphase and quadrature components at the long rise 
time of 2.4 seconds.

These two high sensitivity channels with a noise level 
lower than O.Sppm provide a greater depth of exploration beyond the range 
of the other helicopter electromagnetic systems.

E. The system is equipped with a 60 Hertz power line monitor 
to prevent identification of power lines as target conductors and a 
"spherics" monitor channel which indicated the presence and strengtli of 
spherics. Examination of this chart trace v/h i eh does not respond to 
subsurface conductors, enables the data reduction crew to immediately 
remove spherics and other external interference from the actual data 
traces.

F. I nip roved ci ectroni c s i gnal process i ng substantially 
reducing interference from thunderstrom radiation "spherics" and from 
radar, FM, television and standard broadcast transmitters. The REXHEM-1 
system can then be flown near urban areas.

G. A rigid bird shell shorter and heavier than the other 
helicopter bird EM systems has been designed to increase the coils 
Stability in flight, the signal to noise ratio and therefore the depth of 
penetration.



7- DESCRIPTION OF THE ANALOGUE CHART AND FILM

The geophysical data were recorded digitally on a 
magnetic tape and also on an eight channels analogue chart (figure 3). 
These channels of information are:

i) the elevation above ground;

ii) the electromagnetic data, phase and quadrature recorded at an
s

integration time of 0.6 and 2.4 seconds; 

iii) the VLF-EM data, total field and quadrature responses;

iiii) the magnetic data shown at two different vertical scales (100 
gammas and 1000 gammas).

The analogue chart scale is approximative^ equal at 
1:18 500, the chart paper moves through the recorder console at a speed 
of l.Smm/sec. and the average speed of the helicopter is 100 kilometres 
per hour.

The line number and fiducial numbers are printed auto 
matically on the analogue chart at an interval of twenty fids, for example 
line 148 and fid number 1010 will be printed 1010L148 and tile next numbers 
on the chart will be 1030L148, 1050L148, etc...-

The camera fiducial marks, printed on the analogue chart 
at an interval of 4.5mm or 3 secondes, indicate each point where a photo 
graph was taken.

The fiducial numbers and line number are also printed 
automatically on the 35mm film, a fid number appears on every frame of 
the film but on the twentieth frame the fid number is replaced by the line 
number. These 35mm photographs are used for the flight path recovery.



Report written by:

RENE FORTIN, Geophysicist

Read and approved by:

CLAUDE JOBIN, Geophysicist
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FIDUCIAL AND FLIGHT LINE

HELICOPTER ELEVATION 
(O to 800 feet)

FIDUCIALS

PHASE 0.6s. 
l ppm/div.

FIDUCIALS (multiple of 10)

QUADRATURE 0.6s. 
Ippm/div

171 l : i l "l ,l l SPHERICS MONITOR

PHASE 24s. 
O 5 ppm/div.

60 Hz MONITOR

VLF
total field 1.5%/div.

FIDUCIALS

VLF
quadrature 1.5%/div.

MAGNETOMETER
( 1000 gammas scale)

MAGNETOMETER 
(100 gammas scale)
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FIDUCIAL AND FLIGHT LINE NUMBER

HELICOPTER ELEVATION 
(O to 800 feet)

FIDUCIALS
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l- INTRODUCTION

Geophysical Surveys Inc. has carried out an airborne
geophysical survey of 594 line miles in the Gogama area(Moffat and Beulah
townships) for Meteor Resources Inc. on August 22, 1980.

The survey area is divided in two blocks which are 
shown on the index map {figure 1) and the lines oriented North-South are 
spaced 200 metres apart.

Our helicopter geophysical platform has been called
REXHEM-1 which is an acronym formed from Relevgs d'Exploration Hgliportgs 
EHectroMagngtiques.

The REXHEM-1 instrumentation includes an EM-33 from 
Geonics Ltd, with coaxial max-coupled at a frequency of 736 Hz, a G803 
proton magnetometer from Geometrics Ltd, a VLF system TOTEM-1A from Herz 
Industries Ltd, and a digital data acquisition system from Sonotek Ltd.

The electromagnetic coils mounted in the bird shell 
and operating at a frequency of 736 Hz were towed 100 feet below the 
helicopter at an average height of 120 feet above ground.

The magnetic sensor was towed 60 feet below the 
helicopter at an average height of 160 feet above ground. The survey 
data quality is excellent particularly with a noise level of less than 
one ppm on the electromagnetic traces and of two gammas on the magnetic 
records. The data processing and interpretation were done in Quebec 
in September and October 1980 on a Sigma 6, Xerox computer and a Calcomp 
925/1036 drum plotter.



l 
l 
l 
l 
l 
l 
l 
i 
i 
i 
i 
i 
i 
i
i

FIGURE l INDEX MAP

GOGAMA AREA

(Beulah and Moffat Townships)
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2- DATA PRESENTATION

l 
l
i

The maps at a scale of 1:15 840 accompanying this 
l report are:

i 
i 
i 
i 
i

the electromagnetic anomalies shown by symbols (2 maps);
the quadrature and total field profiles of the VLF-EM (2 maps);
the contours of the total magnetic field (2 maps).

The geophysical data were recorded digatally in 
the helicopter and processed on a Sigma, Xerox computer. The mosaic 
was supplied by Meteor Resources Inc.

3- SURVEY RESULTS

This electromagnetic and VLF-EM results indicate the 
presence of conductive overburden in the survey area. There are three 
EM anomalies in the Beulah township which have been plotted on the elec 
tromagnetic anomaly map.

However, these anomalies have a very low conductivity- 
thickness value and are probably also related to the overburden.

The VLF-EM, model TOTEM-1 A, from Herz Industries Ltd 
records the total field and quadrature components of the VLF electroma 
gnetic field.

The VLF-EM conductor axis is always located directly 
over the peak of the total field amplitude or at the cross-over of the 
quadrature component.
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However, overburden effects can shift the cross-over 
position away from the peak of the total field component.

The VLF anomalies related to the overburden are usually 
very wide. The lateral change of ground resistivity from a bedrock to a 
conductive overburden may caused a strong VLF anomaly (edge effect).

Ground follow-up surveys is recommended in priority 
over narrow and strong VLF anomalies and more particularly when these 
anomalies are associated with a magnetic anomaly.

In your survey area, the VLF conductor axis are oriented 
more or less perpendicular to the flight linesjaxis displacement or discon 
tinuity may indicate the presence of faults.

The interpretation of the aeromagnetic map is recom 
mended to locate favorable exploration targets.

4- GENERAL INTERPRETATION

A vertical half-plane model is used as the theorical 
model for the phasor diagram (figure 2).

The in-phase and quadrature amplitudes are transferred 
on this diagram to determine the apparent conductance and the conductor 
depth.

The apparent conductance obtained this way is the product 
of the electrical conductivity and average thickness.

The best conductivity-thickness product approximations 
are made from the stronger anomaly responses, whereas for weaker anomalies 
less than 3 ppm, the approxiamtion is less valid, usually the mhos calculation 
for each conductor is a good discriminating parameter. Dept estimates to 
the tops of the conductors should however be treated with caution as the 
geometry and strength of the anomaly are critical in this approximation.
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4- GENERAL INTERPRETATION (continued)

Most overburden have apparent conductances lower than 
4 mhos and also the very weak bedrock conductors and the "structural" 
conductors such as unmineralized faults and shears.

Ordinarily, the overburden conductor are easily
distinguished from these bedrock and structural features by the shapes 
of their responses. The overburden conductors are identified by the 
symbol x on the electromagnetic anomalies map but, when the anomaly 
cannot be related with confidence to an overburden response the x is put 
in a circle, (see the legend on the electromagnetic anomalies map).

Poor to moderate conductance (4 to 20 mhos) may
originate from massive sulphides, if they are not well connected or if 
they are of a poorly-conducting variety such as pyrite or galena.

A strong conductance higher than 20 mhos indicates
well-connected mineralization extending throughout a fairly large region, 
and this often suggests either graphitic zones or massive sulphides.

When long conductors without magnetic correlation are . 
located on/or parallel to known faults or photographic linears, graphite 
is most likely the cause. It is unfortunate that graphite can also occur 
as relatively short conductors and produce attractive looking anomalies. 
With no other information than the airborne results, these must be examined 
on the ground.

An EM anomaly with a magnetic correlation may be caused 
by a conductor which is also magnetic, or by a conductor which lies near a 
magnetic body.

The majority of conductors which are also magnetic are 
sulphides containing pyrrhotite and/or magnetite.
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4- GENERAL INTERPRETATION (continued)

Conductive and magnetic bodies in close association 
are often graphite and magnetite. It is ususally very difficult to 
distinguish between these cases.

When the conductor is strongly magnetic, the amplitude 
of the inphase EM anomaly is weakened and if the conductivity is also 
weak, the inphase EM anomaly may even be reversed in sign. These 
anomalies are indicated by the letter M inside a circle on the electro 
magnetic anomalies map.

Contact zones can often be predicted when anomaly 
trends coincide with the lines of maximum gradient along a flanking 
magnetic anomaly.

Power lines sometimes produce spurious anomalies but 
these can be identified by reference to the monitor trace.

Railroad pipeline and other artificial conductors are 
recognized by studying the film strips.

Commercial sulphide ore bodies are rare, and those that 
respond to airborne survey methods usually have medium to high conducti 
vity. Many have magnetic correlation caused by magnetite and/or 
pyrrhotite and most of them are relatively short conductors.

5- REXHEM-1 INSTRUMENTATION

- An electromagnetic system EM-33 from Geonics Ltd. (phase and quadrature)
- A G803 proton precession magnetometer from Geometrics Ltd with one gamma 
sensitivity at a sampling rate of l second.
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A VLF system TOTEM-1A from Herz Industries (total field and quadrature)
A digital data system SDS-1200 from Sonotek Ltd,
A magnetic tape console Mini deck from Digi-Data
An ACR-8 analogue recorder from Numec Ltd
A radar altimeter AN/APN-171 from Honeywell (accuracy of ± 5 feet)
A 35mm camera from spar Aero Ltd

6- REXHEM-1 ELECTROMAGNETOMETER DESCRIPTION

The electromagnetometer EM-33 consists of a helicopter 
towed bird containing transmitter and receiver coils in a standard coaxial 
(miximum-coupled) configuration which survey experience has shown to be 
optimum for the detection of ore bodies with simultaneous rejection of 
overburden noise.

The transmitter frequency (normally 736 Hz) can be varied 
from 400 to 4000 Hertz to suit the customers particular survey require 
ments.

The inphase and quadrature components are measured at two 
rise times of 0.6 second and 2.4 seconds.

THE ADVANCED DESIGN OF THIS SYSTEM OFFERS THE FOLLOWING FEATURES

A. A noise level•smaller than O.Sppm achieved by employment 
of recently developed composite material for the bird shell yielding a 
degree of structural rigidity not previously attained and by a new suspen 
sion system reducing bird bending noise. The noise level is actually the 
lowest among all the helicopter electromagnetic system.

The high signal to noise ratio permits detection of 
qonductor to a depth of about 90 meters.
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B. Four channels of EM data. Inphase and quadrature compo 
nents are recorded on four channels at two rise times of 0.6 second and 
2.4 seconds allowing a large depth of detection without sacrificing reso 
lution.

C. High resolution. The short rise time of 0.6 second com 
bined with the small coil separation of 6 meters, provide exceptionnally 
high resolution. The EM-33 is an ideal system to discriminate closely 
spaced multiple conductors and to identify conductors too small to be 
detected by airborne electromagnetic system having a large coil separation.

D. Increased depth of exploration particularly on the two 
channels recording the inphase and quadrature components at the long rise 
time of 2.4 seconds.

These two high sensitivity channels with a noise level 
lovder than 0.5ppm provide a greater depth of exploration beyond the range 
of the other helicopter electromagnetic systems.

E. The system is equipped with a 60 Hertz power line monitor 
to prevent identification of power lines as target conductors and a 
"spherics" monitor channel which indicated the presence and strength of 
spherics. Examination of this chart trace which does not respond to 
subsurface conductors, enables the data reduction crew to immediately 
remove spherics and other external interference from the actual data 
traces.

F. Improved electronic signal processing substantially 
reducing interference from thunderstrom radiation "spherics" and from 
radar, FM, television and standard broadcast transmitters. The REXHEM-1 
system can then be flown near urban areas.

G. A rigid bird shell shorter and heavier than the other 
helicopter bird EM systems has been designed to increase the coils 
s'tability in flight, the signal to noise ratio and therefore the depth of 
penetration.
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7- DESCRIPTION OF THE ANALOGUE CHART AND FILM

The geophysical data were recorded digitally on a 
magnetic tape and also on an eight channels analogue chart {figure 3). 
These channels of information are:

i) the elevation above ground;

ii) the electromagnetic data, phase and quadrature recorded at an 
integration time of 0.6 and 2.4 seconds;

iii) the VLF-EM data, total field and quadrature responses;

iiii) the magnetic data shown at two different vertical scales (100 
gammas and 1000 gammas).

The analogue chart scale is approximative^ equal at 
1:18 500, the chart paper moves through the recorder console at a speed 
of 1.5mm7sec. and the average speed of the helicopter is 100 kilometres 
per hour.

The line number and fiducial numbers are printed auto 
matically on the analogue chart at an interval of twenty fids, for example 
line 148 and fid number 1010 will be printed 1010L148 and the next numbers 
on the chart will be 1030L148, 1050L148, etc...

The camera fiducial marks, printed on the analogue chart 
at an interval of 4.5mm or 3 secondes, indicate each point where a photo 
graph was taken.

The fiducial numbers and line number are also printed 
automatically on the 35mm film, a fid number appears on every frame of 
the film but on the twentieth frame the fid number is replaced by the line 
number. These 35mm photographs are used for the flight path recovery.
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TECHNICAL REPORT MUST CONTAIN INTERPRETATION, CONCLUSIONS ETC.

f Type of Survey(s) E. M, MAG., V.L.F.
BARNET

m HoMer(g) Canadian Gold A Metals Inc.

Survey 
liiihor of Report Rene Fortin

Geophysical Surveys Inc.
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GEOPHYSICAL TECHNICAL DATA

GROUND SURVEYS — If more than one survey, specify data for each type of survey

Number of Stations. 
Station interval —— 
Profile scale.———.
Contour interval.

.Number of Readings 

.Line spacing—^——

Instrument
Accuracy — Scale constant. 
Diurnal correction method.
Base Station check-in interval (hours). 
Base Station location and value _____

Instrument

ELECTROMAGNET!* fViil rnnfigiiraHnn

Coil separation

Arrnrary

Method: O Fixed transmitter D Shoot back D In line 
Freqijenry

(specify V.L.F. station)

D Parallel line

Parameters measured.

l
O

Instrument.
Scale constant.

Corrections made.

Base station value and location

2
03

Elevation accuracy.

Instrument ——————-^—.
Method D Time Domain 
Parameters — On time -—— 

- Off time ___
Delay time.

— Integration time.
Power.
Electrode array — 
Electrode spacing . 
Type of electrode

D Frequency Domain 
_ Frequency ———-.
_ Range ——————.



SELF POTENTIAL

Instrument——————————————————————————————————————— Range.
Survey Method _________________________________________-

Corrections made.

RADIOMETRIC

Instrument.
Values measured.
Energy windows (levels)^———^——-^.^—————-——...,.^^..^—.,.—.-.————-—
Height of instrument——————-^^—-———————-———^—Background Count,
Size of detector—^————-—————————————-—.-..^——..——^—.——...-...
Overburden ̂ —--——-——-———^——-————^—....^—^————-——————..^———

(type, depth — include outcrop map)

OTHERS (SEISMIC, DRILL WELL LOGGING ETC.)

Type of survey^——————-———————————————
Instrument ________^-_____-__^__-_^_^—
Accuracy——-^—^————————————^^^——
Parameters measured.

Additional information (for understanding results).

AIRBORNE SURVEYS
Type of c.irvPy( g ) Electromagnetic, VLF-EH, and Magnetic.

(specify for each type 'of survey) 
Accuracy _____ E. M. Noise IRVR! IRRR fhan 1 PPM; Mag, w ithin 2

(specify for each type of lurvey)
Aircraft used Helicopter n,.,... .,^.....-,,... ;,., .... A^--.... riM .^.:.-...... ..^

Mag. -30m E. M. - 40m ______ t i^-' - ' ^
-- . '""" "" :V ••— ;--' ""ir - '— -~ - - — - — ̂  - --; -- -7^. ; ^ [" ~- " '

Navigation and flight path recovery method The geophysical data, line number and fidypial numbers
were recorded automatically on the analogue chart. The fiducial numbers are automatically
printed .0/1 the 35mm film. The 35mm photographs are used far the flight path recovery. Aircraft altitude _________________ ______ Line Sparing ZDpnv ____ 'm ————
Miles flown over total area ___ 300 miles ______________ Over claims only ________________



GEOCHEMICAL SURVEY - PROCEDURE RECORD

Numbers of claims from which samples taken.

Total Number of Samples. 
Type of Sample.

(Nature of Material)

Average Sample Weight-——————— 
Method of Collection————————

Soil Horizon Sampled. 
Horizon Development. 
Sample Depth.———— 
Terrain———————

ANALYTICAL METHODS 
Values expressed in:

Cu, Pb, 

Others—

per cent D
p.p. m. D
p. p. b. LJ

Zn, Ni, Co, Ag, Mo, As,-(circle)

Field Analysis

Drainage Development^^————————— 
Estimated Range of Overburden Thickness.

Extraction Method. 
Analytical Method- 
Reagents Used——

Field Laboratory Analysis
No. ————————

SAMPLE PREPARATION
(includes drying, screening, crushing, ashing)

Mesh size of fraction used for analysis.-——

Extraction Method. 
Analytical Method - 
Reagents Used——

Commef cial Laboratory (- 
Name of Laboratory .— 
Extraction Method—-. 
Analytical Method —— 
Reagents

.tests)

.tests)

-tests)

General. General.
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