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INTRODUCTION

This report contains our interpretation of
the results of an airborne electromagnetic survey and
magnetic survey flown in the Kesagami Lake Area, Ont-
ario, on November 7, 1970. A brief description of the
survey procedure together with recommendations for
ground follow=-up is included. |

The survey totalled 163 line miles and was
performed by Questor Surveys Limited. The survey air-.
craft was a Super Canso c?-JMs and the operating base

was Timmins, Ontario.

MAP COMPILATION

The base maps are uncontrolled mosaics con-
structed from National Air Photo Library 1" = 1/4 mile
photographs. These mosaics were reproduced at a scale
of 1" = 1/2 mile on stable transparent film from which
thte prints can be made.

Flight path recovery was accomplished by com-
parison of the prints of the 35 mm camera film with

the mosaic in order to locate the fiducial points.

SURVEY PROCEDURE

Terrain clearance was maintained as close to
400 feet as possible, with the E.M. "birad” at approx-
imately 150 feet above the ground.. A normal S-pattern
flight path using approximately one mile turns was us-
ed. The equipment operator logged the flight details
and monitored the instruments.

A line spacing of 1/4 mile was used.

INTERPRETATION AND RECOMMENDATIONS

This survey was flown to fill in between two

flying areas which were compiled in May of 1969. An



overlay with the original areas was madé in an
effort to confirm the conductors. There is accept-
able agreement with the original flying with one
exception. The conductor labelled "F" in area 1969-
23A was not duplicated in the new flying and the
only explanation that can be arrived at is that this
conductor was caused by some feature thaf has since
been removed‘(ground geophysical wires?).l

A portion of area 1969-23B was reflown in
the new survey, but at a different anglé, and for
this reason the anomaly characteristics are not the
same. However, there is an indication of the orig-
inal conductor. It must be kept in mind that an
airborne geophysical survey cannot be exactly dupli-
cated due to the fact that flight traverses, flight
altitudes, and weather conditions will never be ex-

actly the same.

The following discussion of conductors in
area 1970-43 is offered as an evaluation of the air-
borne anomalies and it may be used as a guide in the
ground investigation programme. The conductors are
identified with a number beside the apparent axis of
the conductor. It is felt that all of the conductors
on the map are bedrock conductors and should be con-
' sidered in a ground programme.

Conductor No. 1

The conductor displays good conductivity, but
has no magnetic correlation. The strike of the con-
ductor as indicated on the map, is questionable and it
appears that the strike could be north-south because
of the stronger conductivity obtained when flying in
an east-west direction. Magnetic trends seem to sup-
port this. A giound reconnaissance could be made to

determine this.'




Conductor No. 2

Although the E.M. response is moderate, the
zone has good conductivity. There is no magnetic.
correlation. Pyrite could be the cause of this anom-

aly. A vertical loop E.M. survey is recommended.

Conductor No. 3

| Intercept 17B displays good conductivity a-
long with good direct magnetic correlation. The
two remaining intercepts within this trend have fair
to good conductivity but have no magnetic correlation.
Sulphides could be the cause of this conductor. A
vertical loop E.M. and magnetometer survey is suggest-

. ed. |

Conductors 4 and 5

As with Zone 1, it is felt that the strike
of these conductors could be north-south rather than
east-west. This, however, will have to be verified
from a ground survey. Intercepts 28K and 29K display
gbod direct magnetic correla?ion and good conductiv-
ity. The magnetic trend is distorted in this area
suggesting the presence of a source having a differ-
ent magnetic susceptibility. A horizontal loop E.M.
and magnetometer survey is recommended.

Conductor No. 6

This conductor displays good conductivity and
has no magnetic correlation. Non-magnetic sulphides
K ' could be the cause of this zone. A horizontal loop
E.M. survey is suggested.

Conductor No. 7

The conductor shows good cohductivity along
with weak magnetic correlation. Sulphides could be

the cause.

Conductor No. 8

While the rest of the trend diéplays fair con-

| o




ductivity, intercept 9A shows good conductivity.
There is no magnetic correlation associated with the
conductivity. A vertical loop E.M. survey is recom-
mended. |

Conductors 9 and 10

The zones show good conductivity, but only
fair magnetic correlation. A ground survey is sug-
gested to determine the source.

Conductor No. 11

Although the conductivity is considered poor,
the zone was considered for its magnetic trend. It
is suggested that a ground reconnaissance be made'to
determine the'source.

Conductor No. 12

The zone displays good conductivity and flanks
- a fair magnetic high. It is recommended that a ver-
tical loop E.M. survey be carried out.

Conductor No. 13

There are very high magnetic intensities in
this area giving good magnetic correlation with the
conductivity. A vertical loop E.M. and magnetometer

survey is recommended.

R\ ds Q;i,,g_zg <
R. JV de Carle
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(1)
APPENDIX

EQUIPMENT

The aircraft are equipped with Mark V INPUT
airborne E.M. systems and Barringer AM-101 proton pre-
cession magnetometers. APN-1 radio altimeters are used
for vertical control. The outputs of these instruments
together with fiducial timing marks are recorded by means
of galvanometer type'recordersvusing light sensitive pa-
per. 35 mm continuous strip cameras are used to record

the actual flight path.

(I) MARK Vv INPUT (R) SYsSTEM

The Induced Pulse Transient (INPUT) system is
particularly well suited to the problems of overburden
penetration. Currents are induced into the ground by
means of a pulsed primaryelectromagnetic field which
is generated in a transmitting loop arouna-the aircraft.
By using half sine wave current pulseé and a loop of
large turns-area, the high output power neéded for deep
penetration is achieved. |

The induced current in a conductor produces
a secondary electromagnetic field wbich is dgfected and
measured after the termingtion of each primary pulse.
-Detection is accomplished by means of a réceiving coil
towed behind the aircraft on five hundred feet of cable,
and the received signal is processeq and recorded by
equipment in the aircraft. Since the measurements are
in the time domain rather than the frequency domain
common to continuous wave systems, interference effects
of the primary transmitted field are eliminated. The
secondary field is in the fbxm of a decaying voltage
transient originating in time at the termination of_'
the transmitted pulse. The.amplitude of the transient
is, of course, proportional to the amount of current in-

duced into the conductor and, in turn, this current is




(ii)

proportional to the dimensions, the conductivity and
the depth beneath the aircraft.

The rate of decay of the transient is inverse-
ly‘proportional to conductivity. By sampling the decay
curve at six different time intervals, and recordihg
the amplitude of each sample, an estimate of the rela-
tive conductivity can be obtained. By this means, it
is possible to discriminate between ‘the effects due to
conductive near-surface materials such as swamps and lake .
bottom silts, and those due to genuine bedrock sources.
The transients due to strong conductors such as sulphides
exhibit long decay curves and are therefors commonly re-
corded on all six channels. Sheet-like surface materials,

- ~ on the other hand, have short decay curves and will nor-
maily only show a response in the first two or three
channels.

The samples, or gates, are.pos;tioned at 300, -
500, 700, 1100, 1500 and 1900 micro-seconds after the
cessation of the pulse. The widths of the gates are 200,
300, 400, 600, 600 and 600 miéro-seconds respectively.

For homogeneous conditions,'the transient de-
cay will be exponential and the time cohétant of decay
is equal to the time diffgrence at twq successive samp-
-ling points divided by the log ratio of the amplitudes

at these points,

(II) BARRINGER AM-lOlA PROTON PRECESSION MAGNETOMETER
E | The AM-101A maénetometer which measures the
] total magnetic field has a,sensitivity of 5 gammas and
a range from 20,000 gammas to 100,006 gammas.

Q Because of the high intensity field produced
§ ' by the INPUT transmitter, the magnetometer results are
‘ recorded on a time-sharing basis. The magnetometer

head is energized while the transmitter is on, but the

fc' | readout is obtained during a short period when the trans-

.E ‘ | | ' i _.,IA . |
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mitter is off. Using this technique, the head is ener-
gized for 1.15 seconds and then the transmitter is switch-

ed off for 0.15 seconds while the precession fréquency

' is being recorded and converted to gammas. Thus a magne-

tic reading is taken every 1.3 seconds.

DATA PRESENTATION

The symbols used to designate the anomalies
are shown in the legend on each map sheet, and the anom-
alies on each line are lettered in alphabetical order in
the direction of flight. Their locations are plotted
with reference to the fiducial numbers on the visicorder
record.

A sample record is included at the end of the
report identifying the method used to correct for the
position of the E.M. "Bird" and identifies the parameters
on each channel. Occasiohally, a question mark may be |
shown alongside the anomaly symbol. This may occur when
the response ié very weak and there is some doubt és to
whether or not it is caused by turbulence orvcompensation
noise caused by large changes in the position of the
"bird" relative to the aircraft.

All the anomaly locations, magnetic correla-

‘tions, and the amplitudes. of channel number 4 are listedb'

on the data sheets accompanying the final maps.

GENERAL INTERPRETATION

The INPUT system will respond to conductive
overburden and near-surface horizontal conducting layers,
in addition to bedrock conductors. Differentiationis
based on the rate of transient decay, magnetic correla-
tion and anomaly shape together with the conductor pat-
tern and topography.

Power lines sometimes produce spurious anomalies,
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but these can be identified by reference to the mon-
itor channel.

Railroad and pipeline responses are recogniz-
ed by studying the film strips.

Graphite of carbonaceous material exhibits a
wide range of conductivity. When long conductors with-
out magnetic correlation are located on or parallel to
known faults or phqtographid linearQ, graphite is most
likely the cause.

Contact zones can often be p:edicted when
anomaly trends coincide with the lines of maximum gra-
dient along a flanking magnetic andmaly. It is unfor-
tunate that graphite can also occur as relatively short
conductors, and produce aftractive 1ookin§'anomalies.
With no other information than the aiibdrne results -
these must be’examined on the ground.

Serpentized peridotites often prodﬁce anom-
alies with a character that is fairly easy to reéognize.'
The cohdﬁctivity which is probably caused in part by
magnetite, is fairly low so that the anomalies often
have a‘fairly large response on channel number 1, they
decay rapidly, and they have strong magnetic correlation.

INPUT E.M. anomalies over massive magnetites show a re-

-lationship to the total Fe content. Below 25-30%, very

- little or no response at all is obtained, but as the

percentage increases the anomalies bgcome guite strong,
with a characteristic rate of decay which is usually
greater than.that produced by massive sulphides.
Commercial sulphide ore bodies are rare, and
those that respond to airbofne survey methods usually
have medium to high conductivity. Limited lateral
dimensions are to be expected and many have magnetic
correlation caused by magnetite orx pyfrhotite. Prov-

ided that the ore bodies do not occur within formational
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F conductive zones as mentioned above, the anomalies
caused by them will usually be recognized on an E.M.

map as priority targets.

kaead




