
42A89SEee43 2.8946 MCCOOL
010

REPORT ON AN

AIRBORNE MAGNETIC - ELECTROMAGNETIC SURVEY 

IN McCOOL TOWNSHIP, ONTARIO

AMAX POTASH LIMITED 
7 King Street East, 
Toronto, Ontario 

M5C 1A2

April 1979 A. Watts



REPORT ON AN

AIRBORNE MAGNETIC - ELECTROMAGNETIC SURVEY 
IN McCOOL TOWNSHIP, ONTARIO

I. INTRODUCTION

During the period between November 21 and December 8, 1978, 
Questor Surveys Limited carried out an airborne Input electromagnetic 
survey over four claims in McCool township for Amax Potash Limited.

The objective of the survey was to evaluate the claims for 
the presence of economic concentrations of conductive metallic minerals 
known to exist in the area, with a view to following up on the ground 
responses which lent sufficient encouragement.

II. PERSONNEL

Amax was represented by A. Watts, a staff geophysicist from 
Amax's Toronto office. S. Kilty was the Questor party manager, Clermont 
Ferrand the chief survey pilot. D. Watson of Questor paid a supervisory 
visit during the course of the survey.

III. SURVEY EQUIPMENT AND COVERAGE

The airborne survey was carried out utilizing the Mark VI 
Input electromagnetic system and a Geometrics G-803 proton precession 
magnetometer. A radar altimeter was used for vertical control. The 
outputs of these instruments together with fiducial timing marks are 
recorded by means of a galvanometer type recorder (Honeywell Visicor- 
der) using light sensitive paper. A thirty-five millimeter continuous 
strip camera provided the required photographic record for adequate 
flight-path recovery. For a detailed description of the survey equip 
ment see Appendix B.

Entire survey coverage totalled 1743 line miles at both 1/8 
and h mile line spacings. Coverage of the four claims in question 
totals approximately four miles. Assessment credit of 40 days for the 
airborne electromagnetic and magnetics is requested in conformity with 
the Ontario Mining Act.
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IV. GEOLOGY

Abundant outcrops on the property has exposed four major rock 
types: andesite, gabbro, peridotite and pyroclastic acid volcanics.

The most prominent and pervaisive rock type is a gray-green 
basic volcanic flow rock termed andesite. Well developed pillow fea 
tures are present in scattered locations with tops generally pointing 
south. Large, bare outcrops of andesite form low ridges that trend 
in a northwest-southeast direction through the claim group. The majo 
rity of the outcropping andesite lies on claims L-499481 and L-499482.

Intercalated with the andesite are relatively thin 10' - 150' 
wide bands of a cherty, fine grained, siliceous, light gray to buff 
tuffaceous rock that lie conformably with the basic flow rocks.

A band of the referred to cherty tuff is well expoosed on 
claim L-499482, where it appears at the southern edge of the andesite 
outcrop ridge.

Additional exposure of felsic pyroclastic rocks are to be found 
off the property boundary in Lot l, Con. II. These exposures occur as 
wide rounded outcrops of a coarse siliceous agglomerate with inter 
bedded tuffs. The agglomerate is comprised of cherty fragments vary 
ing from white to black in colour and up to 8' in length. A siliceous 
matrix cements the various sized fragments. The outcrop surface is 
stained and rusted with fine disseminated Py and Po.

Assay results of samples of the rusted material ran as follows:

Si Au Ag Cu Pb Zn Ni (ppm)
02-S 64.7# .02 .2 89 18 29 63
02-S    .02 .3 80 15 32 48

A string of outcrops of fine grained gabbro lie in the central 
portion of claim L-499484 and form a low ridge as they strike in a south 
easterly direction towards the property boundary. The gabbro is a light 
brown on the weathered surface and is easily recognizable.

A single small outcrop of peridotite was located south of the 
property boundary to the north of the exposures of rhyolite agglomerate. 
The peridotite weathers a rust red colour and has a green-black appear 
ance on the fresh surface. This outcrop represents a portion of a sill
splitting two rhyolite bands.



A prominent north-south trending diabase dyke parallels the 
east boundary of the property and forms a chain of outcrops.

Subsequent to the location of the Texasgulf drill holes in 
the field, information regarding the logs was obtained as follows:

D.D.H. l - L15W; 1+30N -450 Az 2150
0-54 overburden

54 - 76 graphitic argillite
76 - 182 andesite tuff

D.D.H. 2 - L1+75W; 0+50N -500 Az 2000 
0-36 overburden 

36 - 58 andesite 
58 - 70 dacite 
70 - 111.5 graywacke, graphitic argillite

{72 - 92) weak graphite 
111.5 - 201 dacite

As evidenced by the results of the Texasgulf drilling, the con 
ductive features are confined to a sedimentary horizon which strikes 
through the property unexposed.

V. PREVIOUS WORK

Observed in Field:

The grid cut by Texasgulf and claim posts put up when they had 
the ground are easily located.

Older claim posts, some of which originate with Area Mines from 
the early I960's, were also located.

Three old diamond drill sites were discovered in the field and 
are plotted on the accompanying map.

A drill hole submitted by Area Mines on the present claim 
L-499483 was relocated as were two unreported holes put down by Texas 
gulf in 1973. Both of the Texasgulf holes are on the present claims 
L-499481 and L-499482.



A fresh grid was intercepted south of the property boundary in 
Lot l, Con. II. The north-south grid is presumed to be part of Newmont's 
efforts as they once held that land.

Assessment Files:

In 1963, as part of a large scale A.E,M. and follow-up pro 
gramme, Area Mines located and drilled a long and strong V.E.M. conduc 
tor that extends through the claim group in a northwest-southeast direc 
tion.

Texasgulf are on record as having completed a V.H.E.M. survey 
but no drilling.

It has since been learned that Texasgulf carried out an A.E.M., 
H.E.M., magnetic and gravity survey over the property.

VI. PRESENTATION OF AEM AND MAGNETICS

The symbols used to designate the anomalies are shown in the 
legend on the electromagnetic and magnetics plan map provided. The 
anomalies on each line are lettered in alphabetical order in the direc 
tion of flight. Their locations are plotted with reference to the 
fiducial numbers on the analog record.

All the anomaly locations, magnetic correlations, conducti 
vity thickness values and amplitudes of channel number 2 are clearly 
depicted for each individual anomaly on the plan map itself.

The magnetics has been computer contoured at a contour inter 
val of 20 gammas and is superimposed on the Input results.

VII. DISCUSSION OF AEM AND MAGNETIC RESULTS

At least two, and perhaps three discrete conductors have been 
defined by the Input survey over this claim group. Together, the con 

ductors form part of a long northwest-southeast conductive trend which 
is terminated by Anomaly F on Line 10820S to the southeast.



The dominant conductive trend traced out by the Input data 
is represented by the following anomaly intercepts:

Line 10790 N - Intercept E
Line 10800 S - Intercept J
Line 10810 N - Intercept C
Line 10820 S - Intercept F

This conductive zone appears most conductive and shallowest 
on Line 10790 N where a conductivity-thickness product of 7 mhos and 
a depth of 80 feet to the top is calculated. The intermediate decay 
rate and good shape of this Input response points to a definite bedrock 
feature.

The second conductor mentioned above, is only resolved clearly 
on line 10790 N as Intercept D. The rather weak early channel responses 
probably indicate close proximity to the western edge of this conductor, 
rather than a large depth of burial. Further to the East this second 
conductive trend is only discernible as a broadening of Intercepts J, C 
and F on the later decay channels. This is especially true of Intercept 
C on channels 3 and 4.

This second conductive feature, though difficult to separate 
from the bedrock conductor to the north, based on the Input results 
alone, appears to have similar decay characteristics to that (north) 
conductor and as such is interpreted as a valid bedrock conductive fea 
ture.

The third conductor present on the claim group is represented 
by Intercept H on Line 10800 S. This single line feature exhibits poor 
decay characteristics and has a rather broad "surficial" shape to it. 
This combination suggests a localized accumulation of conductive over 
burden as the source of this conductor.

VIII. SUMMARY AND CONCLUSIONS

Input coverage of this claim group has indicated the presence 
of two bedrock conductors, a third conductor probably reflecting conduc 
tive overburden.



The dominant northern conductor has been drilled in two places 
by Texasgulf and Area Mines. Both holes intersected graphitic argillite 
with minor pyrite and pyrrhotite. Texasgulf drilled the second conduc 
tive bedrock feature of the south in 1973 with similar results, i.e. 
graphitic argillite.

As both conductors of interest have already been evaluated by 
drilling, no further work is deemed necessary on this claim group.

April 1979 A. H. Watts 
Timmins, Ontario Geophysicist
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Claim No. Township Con. ' Lot Acres Staking Date

499481

499482

499483

499484

McCool

McCool

McCool
McCool

II

II

II

II

2
1
1
2

40
40

40
40

May 25,
May 25,

May 25,
May 25,

1977
1977
1977
1977



APPENDIX

EQUIPMENT

The aircraft are equipped with Mark VI INPUT (R) 

airborne E.M. systems and Geometrics G-803 proton precession 

magnetometers. Radar altimeters are used for vertical 

control. The outputs of these instruments together with 

fiducial timing marks are recorded by means of galvanometer 

type recorders using light sensitive paper. Thirty-five 

millimeter continuous strip cameras are used to record the 

actual flight path.

(I) BARRINGER/QUESTOR MARK VI INPUT (R) SYSTEM

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 primary electromagnetic field which 

is generated in a transmitting loop around the aircraft. 

By using half sine wave current pulses and a loop of 

large turns-area, the high output power needed for deep 

penetration is achieved.

The induced current in a conductor produces a 

secondary electromagnetic field which is detected and 

measured after the termination of each primary pulse. 

Detection is accomplished by means of a receiving coil 

towed behind the aircraft on four hundred feet of cable,



(ii)

and the received signal is processed 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 form 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 induced 

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

tional to the dimensions, the conductivity and the depth 

beneath the aircraft.

The rate of decay of the transient is inversely 

proportional to conductivity. By sampling the decay 

curve at six different time intervals, and recording 

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 therefore 

commonly recorded on all six channels. Sheet-like sur 

face materials, on the other hand, have short decay 

curves and will normally only show a response in the 

first two or three channels.



(iii)

The samples, or gates, are positioned at 310, 490, 

760, 1120, 1570 and 2110 micro-seconds after the cessation 

of the pulse. The widths of the gates are 180, 180, 360, 

360, 540 and 540 micro-seconds respectively.

For homogeneous conditions, the transient decay 

will be exponential and the time constant of decay is 

equal to the time difference at two successive sampling 

points divided by the log ratio of the amplitudes at 

these points.

(II) GEOMETRICS G-803 PROTON PRECESSION MAGNETOMETER

The magnetometers which measure the total magnetic 

field have a sensitivity of l gamma and a range from 

20,000 gammas to 100,000 gammas.

Because of the high intensity field produced by 

the INPUT transmitter, the magnetometer results are re 

corded on a time-sharing basis. The magnetometer head is 

energized while the transmitter is on, but the read-out 

is obtained during a short period when the transmitter is 

off. Using this technique, the head is energized for 1.15 

seconds while the precession frequency is being recorded 

and converted to gammas. Thus a magnetic reading is taken 

every 1.3 seconds.



(iv)

DATA PRESENTATION

The symbols used to designate the anomalies are 

shown in the legend on each map sheet, and the anomalies 

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 analog record.

A sample record is included to indicate the method 

used for correcting the position of the E.M. Bird and 

to identify the parameters that are recorded.

All the anomaly locations, magnetic correlations, 

conductivity-thickness values and the amplitudes of 

channel number 2 are listed on the data sheets accom 

panying the final maps.

GENERAL INTERPRETATION

The INPUT system will respond to conductive over 

burden and near-surface horizontal conducting layers in 

addition to bedrock conductors. Differentiation is based 

on the rate of transient decay, magnetic correlation and 

the anomaly shape together with the conductor pattern and 

topography.

Power lines sometimes produce spurious anomalies 

but these can be identified by reference to the monitor 

channel.



(v)

Railroad and pipeline responses are recognized by 

studying the film strips.

^ Graphite or carbonaceous material exhibits a wide 

~ range of conductivity. When long conductors without

 7 magnetic correlation are located on or parallel tor
known faults or photographic linears, graphite is most 

likely the cause.

Contact zones can often be predicted when anomaly 

trends coincide with the lines of maximum gradient along 

a flanking magnetic anomaly. 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 ex 

amined on the ground.

Serpentinized peridotites often produce anomalies 

with a character that is fairly easy to recognize. The 

conductivity which is probably caused in part by magnetite, 

is fairly low so that the anomalies often have a fairly 

large response on channel #1; they decay rapidly, and 

they have strong magnetic correlation. INPUT E. M. anom 

alies over massive magnetites show a relationship to the 

total Fe content. Below 25 - 3Q*, very little or no re 

sponse at all is obtained, but as the percentage increases 

the anomalies become quite strong with a characteristic 

rate of decay which is usually greater than that produced 

by massive sulphides.



(vi)

Commercial sulphide ore bodies are rare, and those 

that respond to airborne survey methods usually have 

medium to high conductivity. Limited lateral dimensions 

are to be expected and many have magnetic correlation 

caused by magnetite or pyrrhotite. Provided that the 

ore bodies do not occur within formational conductive 

zones as mentioned above, the anomalies caused by them 

will usually be recognized on an E.M. map as priority 

targets.
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GEOPHYSICAL TECHNICAL DATA

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

Number of Stations _________________________Number of Readings - 

Station interval ____________________________Line spacing ————— 

Profile scale _____________________________________:______
Contour interval.

W
Z
O

O

N

Q 
Z

Instrument.

Accuracy — Scale constant. 

Diurnal correction method.
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Base Station location and value ^—^—

.ECTROMAGNETIC
Instrument

Coil configuration
Coil separation

Accuracy
Method: 
Frequency

D Fixed transmitter CD Shoot back O In line D Parallel line

Parameters measured.

Instrument

Scale constant.

Corrections made.

Base station value and location .

Elevation accuracy.

Instrument

Method D Time Domain - D Frequency Domain
Parameters — On time __________________________ Frequency ^————

— Off time __________________________ Range ^——-^——,
— Delay time.

H
C/5
HHQ W 

- S Power.m K
— Integration time.

Electrode array — 
Electrode spacing . 
Type of electrode



SELF POTENTIAL

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

Corrections made.

RADIOMETRIC 

Instrument.——.
Values measured.
Energy windows (levels) ____________________________________ 

Height of instrument___,_______________________Background Count.
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Instrument ———-—.—-^^^—————————.-——.
Accuracy.———-—--—^—^—^——————————.
Parameters measured.

Additional information (for understanding results).

AIRBORNE SURVEYS
Type of survey(s)______Aeromagnetic - electromagnetic
Instrument(s) Input configuration - Geometrics G-803 magnetometer

(specify for each type of survey)
l gamma aeromag ________ l ppm for A. E. M.

(specify for each type of survey)
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Airrraft altitude 400"
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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————^^—

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

ANALYTICAL METHODS
Values expressed in: percent

p. p. m. 
p. p. b.

D 
D
a

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

Others ________________________
Field Analysis (.

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 ——

Commercial Laboratory (- 
Name of Laboratory—— 
Extraction Method—— 
Analytical Method —— 
Reagents Used.————

.tests)

.tests)

-tests)

General. General.



NOTES

400' surface rights reservation along the shores 
of all lakes and rivers.

SAND S GRAVEL

© M.T C Gravel PH No l 56 5 

© " " " No I2I5 

® " " " No 76

RESERVES

(5) Surface Rights reserved to Ministry 
of Natural Resources under 
Section 39 (d) R.S.O '50 of 
The Mining Act File- 4 l 322

@ Surfoce Rights withdrawn from 
Stoking under Section 42 R.S-0'6O.
of the Mining Act File I64586
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MAY 1 6 1979 
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