
42A89SE8839 3,3083 MCCOOL 010

REPORT ON

AN AIRBORNE ELECTROMAGNETIC SURVEY

MATHESON CLAIMS

MUNRO-l 

PROJECT 839-06

RECEIVED
OCT 3 01979 

MINING LANDS SECTION

AMAX MINERALS EXPLORATION 
Timmins, Ontario

October 1979 A. H. Watts



SUMMARY

A detailed helicopter electromagnetic survey executed by 
Aerodat Limited for Amax Minerals Exploration in April 1979, has 
accurately outlined two conductive bedrock zones approximately located 
by a previous regional A.E.M. survey.

Indications from the aeromagnetics and previous drill-holes 
indicate that neither zone has much economic potential.



I. INTRODUCTION

This report presents the results of a radar-navigation controlled 
helicopter electromagnetic survey carried out by Aerodat Limited for 
Amax Minerals Exploration in the Matheson area of Ontario. The survey 
represents detailed electromagnetic coverage of an area previously out 
lined as being of geophysical interest.

Accurate flight line positioning (125 meters spacing) was accom 
plished by the use of a sophisticated radar-navigation system, the re 
sult of combining the Motorola Mini-Ranger III positioning system with 
the Aerodat/Perle navigational guidance and data acquisition system.

The claim group consists of 20 contiguous claims the details for 
which can be found in Appendix I. The property is located at the 
north end of Munro Lake, 4 kilometers north of Highway 101.

II. PREVIOUS EXPLORATION 

Observed:

The property is covered by an extensive network of old bush roads. 
It is difficult to ascertain if any of these are drill roads.

On claim L-516966, an old diamond drill set-up was located. It's 
position is coincident with the main conductor axis.

Several large pits were found along the crest of the esker on 
claim L-500067. Evidence of a grid used by Mcintyre in 1974 was 
observed.

Assessment Files:

Earliest recorded work (1950) in the area of the claim group was 
by Rio Plata Mines Limited, who drilled three holes into a peridotite 
body following a magnetometer survey.

In 1963, Lietch Gold Mines completed ground geophysical surveys 
and drilled one hole near post l of claim L-500064. The hole was dril 
led to a depth of 569 feet and intersected what is described as "brec 
ciated sediments and conglomerate" with pyrite and pyrrhotite. The 
drill hole was stopped in an ultramafic unit.
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III. GEOLOGY 

General

Bedrock underlying Munro and McCool townships is of Archean age 
and forms part of the Abitibi Greenstone Belt.

The oldest Precambrian rocks are sediments and volcanics. The 
sediments are confined to the southwest corner of Munro township. The 
volcanics comprise a thick sequence of komatiitic and tholeiitic lava 
flows (Arndt, 1977), intruded by layered sills and discordant gabbroic 
bodies, and intercalated with thin cherty or tuffaceous beds.

A major structure in the two townships is the McCool Hill syn 
cline. According to Satterly (1953), it is indicated by a hairpin- 
shaped complex of basic and ultrabasic intrusives and by top determina 
tions in the volcanics adjacent to these intrusives. The nose of the 
fold is in McCool township; it extends west into Munro township.

Dykes of lamprophyre cut all of the above rocks. Two nets of 
diabase dykes are the youngest rocks in the area.

Property Geology

No outcrop was located on the claim group. The claims are situ 
ated on the Munro Esker and are covered with sand and gravel deposits.

Based on work by Satterly (1952, 1953), the claim group is 
thought to be underlain by gabbro and ultramafic intrusive rocks. The 
axial trace of the McCool Hill syncline passes through the centre of the 
claim group. Folding of individual ultramafic horizons is clearly visi 
ble on available magnetic data. The magnetic data also indicates that 
the conductor underlies a southeasterly trending ultramafic sill which 
is thought to be continuous to the northwest where an equivalent horizon 
is well exposed in north central Munro township. At this point, a con 
ductor also underlies the ultramafics. Prospecting along this conductive 
horizon revealed the conductor to be generally composed of a graphitic 
fragmental in which ID-15% pyrite and pyrrhotite were disseminated through 
out the matrix. Fragments had irregular shapes and ranged up. to l cm in 
length. The unit becomes argillaceous in places. Small blebs of chalco 
pyrite were visible at many locations. Dips are steep and to the south. 
This unit, as exposed in north-central Munro township, is similar to, and 
is thought to be equivalent to that intersected by Lietch Gold Mines.



IV. SURVEY EQUIPMENT AND PROCEDURES

Survey equipment consisted of a dual frequency Aerodat/Perle 
electromagnetic system operating at 915 Hertz and 3800 Hertz, a Barringer 
AM-104 proton precession magnetometer, a Motorola Mini-Ranger III position 
ing system (MRS III), an Aerodat-Perle navigational guidance and data ac 
quisition system, a Hoffman radar altimeter, a Geocam 35 mm flight path 
camera, and a Barringer 8-channel analogue recorder. This system was 
installed in a Bell Jet-Ranger helicopter.

The survey was flown at a line spacing of 125 metres. Survey 
airspeed averaged about 70 mph, and the aircraft maintained an average 
terrain clearance of 235 feet, with the magnetometer sensor located on 
a tow cable 50 feet below the aircraft and the EM bird 100 feet below, or 
approximately 135 feet above the ground.

Survey navigation was controlled by an MRS III positioning 
system. The MRS III, operating on the basic principle of pulse radar, 
uses a transmitter {located in the aircraft) to interrogate the reference 
station transponders. The elapsed time between the transmitted interro 
gation produced by the transmitter and the reply received from each trans 
ponder is used as the basis for determining the range to each transponder. 
This range information, displayed by the MRS III together with the known 
location of each transponder, is trilaterated to provide a position fix 
of the helicopter. The MRS III operates at line-of-sight ranges up to 
approximately 39 kilometers and, with appropriate calibration, the prob 
able range measurement accuracy is better than 3 metres (10 feet).

Processing of the range information is automatically accomplished 
by microprocessor in the DAC-NAV system to produce a flight-line direction, 
distance along the flight-line and deviation from proposed line. On com 
pletion of a proposed line, the guidance system indicates a turn and the 
next line at a predetermined line spacing.

MRS III range information is recorded digitally on tape and is 
subsequently computer processed and plotted to produce maps showing the 
actual flight-path. Flight-path was also recorded manually by the operator- 
navigator, and automatically by a 35 mm Geocam sequence camera.



Aerodat personnel involved in the survey were:

W. P. Boyko Party chief
Fraser Skoreyko Field assistant
E. B. Morrison Systems consultant

Hall Pilot



V. DATA REDUCTION AND PRESENTATION

The airborne EM survey and results, together with a location 
map, are presented in Figure l at a scale of 1:5000.

Initially, a flight-path map was created from the edited and 
smoothed MRS III data. Manual fiducials recorded over recognizable 
terrain features are shown, together with principal topographic features 
and the claim boundaries.

The in-phase and quadrature EM readings (at the 915 Hertz fre 
quency) are then plotted as profiles along each flight-line, using a 
vertical scale of l ppm of the primary field equal to 3 mm. The zero 
level for each trace is set using the background observed at the end of 
each line.

The locations of significant anomalous responses are shown as 
a circle, with the in-phase amplitude displayed in ppm and the computed 
apparent conductivity-thickness shown by a graphic representation.

It should be noted that the apparent conductivity-thickness 
(at) is computed using the phasor diagram for a narrow vertical dike of 
infinite extent in free space, shown as an inset in Figure 1. The re 
lationship of apparent at to the true value depends upon how closely the 
body approximates a sheet-like form, and upon how nearly at right angles 
its strike direction is to the flight-line of the aircraft.

For ease of comparison, the derived conductivity-thickness 
value is divided into 10 ranges (as shown on the map legend) and the 
range {rather than the actual value) is indicated graphically on the AEM 
map. While high conductivity-thickness values are generally associated 
with good bedrock conductors such as graphite or massive sulphides and 
low values with overburden sources, anomaly amplitude, shape and persis 
tence are equally important in the subsequent evaluation of the AEM ano 
malies.

Individual zones of interest have been outlined and numbered. 
The interpreted axis of a particular conductor is indicated by heavy 
dashed lines.



VI. DISCUSSION OF RESULTS

1. MAGNETIC SURVEY

The magnetic pattern across this claim group is dominated by 
a series of east-west trending narrow, but highly magnetic, linear fea 
tures. Serpentinized peridotite flows are the most likely source of 
these magnetic anomalies. The long magnetic trend which passes through 
the centre of the claim group appears to fold around in the vicinity of 
line 28 and would thus appear to form part of the McCool Hill Fold 
Complex.

2. ELECTROMAGNETIC SURVEY

Zone B

A long (over 3 km) conductive zone has been outlined by the 
Aerodat survey, falling on the northern flank of the central magnetic 
ultramafic flow mentioned above. Conductivity along strike is consis 
tently high and the strength of response indicates that the sand cover 
is not very thick, i.e., not more than 100 feet. The conductor is on 
strike and is stratigraphically in the same position (see Property Geo 
logy), as a conductive graphitic horizon to the west, and has been dril 
led in two places on the claim group itself without any encouragement.

It should be noted, however, that the graphite conductor to 
the west is not as conductive as Zone B, and that the Lietch Gold Mines 
drill-hole log does not mention graphite, only pyrite and pyrrhotite.

Zone C

A short (400 meter) conductor, directly coincident with the 
strong, "central magnetic trend", is located immediately south of Zone 
B, between Lines 18 and 22. A more highly serpentinized portion of the 
ultramafic flow is suggested as the source of conductivity.
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VII. CONCLUSIONS AND RECOMMENDATIONS

Two bedrock conductors, Zones B and C, have been accurately 
outlined by the Aerodat survey.

Zone B is indicated to have already been drilled in at least 
two places with non-economic sulphides being reported in one of the 
holes, and Zone C almost certainly has a serpentinite source.

No further work is therefore recommended on this claim 
group.

Respectfully submitted,

Timmins, Ontario A. Watts 
October 1979 Geophysicist

J
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