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KIRKLAND LAKE CLAIMS, ONTARIO

LEBEL TOWNSHIP CLAIM L 544999

ELECTROMAGNETIC AND MAGNETIC SURVEYS

Introduction

Upon the release and publication of airborne survey data 

of the Kirkland Lake Area by the Ministry of Natural Resources 

of Ontario, an isolated cluster of anomalies located near the 

boundary of Morrisette and Lebel Township was selected for 

further investigation.

On September 28, 1979 only one mineral claim remained open 
within the area and designated claim L 544999 at the northern 

boundary of Lebel Township was staked on behalf of Rio Tinto 

Canadian Exploration Limited (Riocanex).

During February and March 1980, linecutting was carried 
out on contract but all other work including magnetometer, max- 

min horizontal loop EM and VLF surveys were carried out by and 

under the active supervision of J. Lindsey, a member of the 

Riocanex Geophysical staff.

All other members of the field crew were temporarily 
employed by Riocanex at the time of the survey.

Upon completion of the field operations the data was for 
warded to Toronto for draughting, profiling and contouring with 
the finished maps being interpreted by in-house personnel.

Location and Access

The single mineral claim L 544999 located along the 

northern boundary of Lebel Township in the Larder Lake Mining 

Division is presently held by Rio Tinto Canadian Exploration 

Limited (Riocanex) and the location is shown on the included 

map DWG. L2820.
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The property can be reached via a three mile bush road 

north eastward from the town of King-Kirkland.

General Geology

The area is predominantly covered by low lying swamp and 
marsh land. The only rock outcroppings are located along the 

western claim boundary.

The Ontario Department of Mines Geology map 53a for the 

Township of Lebel at a scale of l inch ~ 1000 feet shows the 
area to be underlain by gabbro, diorite and andesite.

On a local scale, several outcrops of diorite and gabbro 

intrusive rocks as well as andesite to dacite outcrops were 
located along the western side of the claim.

Aeromagnetic information for the general area is provided 

by published map 47G (1951) of the Department of Mines 'and 

Technical Surveys, N.T.S. 32-D-4 at a scale of l inch - l mile 
as well as published Map 20, 138G (1975) by the Department of 

Energy, Mines fc Resources, N.T.S. 32-D-4 at a scale of 1:25,000. 
Additional airborne electromagnetic and magnetic information is 

provided by the published Ontario Geological Survey preliminary 

Map P2264 (1979) Kirkland Lake Area, Lebel Township at a scale 

of 1:20,000 which led to the recent exploration activities.

The two indicated isolated magnetic anomalies adjacent to 
and west of the conductive horizons correlate with located 

magnetically active intrusive gabbros and diorite.

Previous Work

Much of the previous work in the sourrounding area has 
been due to the proximity of the past gold producing properties 

along the Kirkland Lake "Main Break".

Kenecott - Kirkland Gold Mines held the area and carried 

out ground investigations on a reconnaissance scale in 1951.
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Presently the claims to the north, covering the main por 

tion of the airborne anomaly are under active investigation for 

gold potential by Rosario Resources (AMAX) as are the claims to 

the west by Minorex.

Permission was granted to obtain the geophysical data 

shown beyond the actual claim boundary necessary to fully assess 

the potential.

Survey Procedure

Linecutting: An East-West baseline was established along 

the northern claim boundary which is also the Morrisette-Lebel 

Township line as well as the southern boundary of the Rosario 

(AMAX) claims to serve by mutual consent a dual purpose.

Six north-south survey lines were cut perpendicular to 

the baseline at intervals of 200 feet (60.96 metres) with survey 
station pickets chained and placed every 25 metres on all lines 
except the baseline which was chained in feet. Upon close 

examination of the claim post location it was recognized that 

line 00 was not within claim L544999 although the obtained data 
has been shown.

A total of 1.87 kilometres of survey lines and 0.31 kilo 

metres of baseline were cut within the claim boundary.

Magnetic Surveys: The instrument used on all magnetic traverses 

was a Phoenix Fluxmaster Model MV1 magnetometer. Requiring only 
'bull's-eye 1 levelling it has a sensitivity of 10 gammas per 

scale division and a reading accuracy of 5 gammas on the most 
sensitive scale. On all other scales reading accuracy can be 

maintained at Vjo of full scale. Five switch-selectable scales 
are available which allow the observer to monitor an overall 

range of relative vertical field magnetic values of - 100,000 

gammas. Readings were taken nominally every 25 metres.

Anomalous conditions for the present purpose can be 
summarized as areas of unusually high or low magnetic amplitudes 

relative to an arbitrary background value, areas with magnetic
V

gradients greater than 100 gammas per nominal station interval
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and areas of outcrop so as to facilitate any geological correla 

tion .

Diurnal variation was monitored by completing closed loops 

to any base station located at or near pre-selected grid line- 

baseline intersection points (DWG. M3685).

The time interval between checks was kept within one hour 

or less throughout these surveys.

Diurnal corrections were applied by linear distribution of 

any observed variation over the time between base checks.

VLF Surveys; The instrument used for this EM survey was 
a Geonics EM-16. The EM-16 is known for its effectiveness in 

areas of uniform resistive cover to search for mineralized shear 

and fault zones, and sulphide stringers.

The unit is a one piece receiving system which uses the 

signals transmitted by large coastal submarine communication 

transmitters.

The vertical antenna current from these stations creates 

a concentric horizontal magnetic field, which, when intercepting 
a conductive body in the ground will produce radiating secondary 

fields. This equipment measures the vertical component of these 

secondary fields.

At a given station, the total field component is made up 
of the vertical secondary field plus the horizontal primary 

field's magnetic component. This total field is tilted locally 
on both sides of the conductive feature. The local vertical 

field is generally not the same phase as the primary field on 

the ground surface. The EM-16 permits the measurement of the 

in-phase component or angle of the vertical field by means of 
a graduated clinometer-dip needle and measurement of the out of 

phase component or quadrature by a graduated vernier scale as a 

percent.

The quadrature polarity is particularly useful for distin 

guishing the types of anomalous responses. A positive quadrature 

component represents surface features or a fault or shear zone,
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whereas a negative component may indicate a local sulphide 

concentration.

Station readings were taken at a 25 metre spacing interval 
while observing a north facing throughout the survey.

Electromagnetic Surveys: The instrument used for this EM survey 
was an Apex Max-Min II portable EM system. This unit was operated 

at a low frequency of 444 Hz and a higher frequency of 1777 Hz 

in a max-coupled horizontal loop mode using coil separations 
of 100 metres during all traverses. The instrument receiver 

measures the in-phase and quadrature components of the secondary 
field, relative to a reference signal produced by the coplanar 

transmitting coil fed directly to the receiver console through 
an unshielded reference cable. All receiver values are read 

directly as a percentage of the primary field. The relative 
strengths of the real (in-phase) components are plotted as pro 
files for each frequency and coil separation and are a guide to 

the conductivity-width product of a buried conductor. This para 

meter is said to be directly related to the quantity of conducting 
minerals present. In-phase or quadrature values more negative 
than background generally indicate the presence of conductive 

material as based on generalized dike and half plane models. A 

simple rule-of-thumb can be applied to such profiles to determine 
the approximate location and width of a conductive zone.

However, the form of these EM response curves varies rela 
tive to the coil separation used; to the geometry of the conduc 

tive source i.e. body width, depth and thickness and also relative 

to the frequencies involved. Consequently, by using multi- 

frequency and/or multi-coil separation EM techniques in horizontal 

loop measurements it is often possible to:

1) determine anomalies due to overburden effects
and to distinguish these sources from more important 

bedrock sources.

2) Acquire information suitable for a detail evaluation 

of both the lateral and vertical parameters of con-
t

ductors observed as horizontal loop anomalies.
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3) Detect weaker or multi-source conductors even 
under difficult terrain conditions and attempt 

an evaluation of the associated body width, 

depth and conductivity-thickness parameters.

Presentation and Discussion of Results

Magnetometer Survey: All magnetic data, corrected for hourly 
drift and diurnal variation is presented as contours on drawing 

M3635.

Contour intervals of 50 gammas, 100 gammas and 500 gammas 

have been used with all recorded data and station positions 
plotted at a metric horizontal scale of 1:2000.

Background magnetic values of 400 to 450 gammas predominate 

over the grid.

Local highs of 1030 gammas and lows of minus 920 gammas 

suggest near surface features and in particular the indicated 
narrow magnetic anomalies on lines 6E and 8E north of the base 

line might be associated with the flanking conductive horizon.

No explanation could be found for the narrow magnetic 

activity on line 2E but the source could be subcropping gabbro 
which does outcrop to the west of the surveyed area and was found 

to be magnetically active.

A total of 93 observations were made covering 2.18 kilo 

metres of survey and baseline.

EM-16 VLF Survey: All EM-16 survey results are presented on 
drawing E3683 as in-phase and quadrature profiles at a scale of 
lcm - 10X on a horizontal scale of 1:2000.

All readings used the Cutler, Maine (NAA) transmitter 
station operated at a frequency of 17.8 K Hz and were consistantly 
obtained facing grid north at each survey station.

Anomaly location was very critical near the claim line, 
therefore all in-phase data was "Fraser Filtered" and displayed 

on drawing F3684.
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The VLF data shows a good conductive but deep seated zone 

with negative quadrature correlation along the entire length of 

the northern claim boundary. Based on the VLF data the dip of 

this conductive zone changes from a southerly dip on the located 
west end (line 00 and 2E) through vertical and a northerly dip 

on the east end.

A very minor VLF conductive indication extends through 

the southern portion of the claim but the source is interpreted 
as conductive overburden and or subcropping bedrock topography 
changes.

A total of 78 survey stations are located within the boun 
dary of the claim covering 1.87 line kilometres.

Max-Min II Horizontal Loop EM Survey:

In-phase and quadrature values obtained using frequencies 

of 444 Hz and 1777 Hz on 100 metres coil separation are presented 
on drawing E3682 -1,2.

A test survey to determine the depth of the conductive- zone 
or test for near surface conduction was run on two lines only 
using a 50 metre coil separation. This data is shown on drawing 

E3681. A vertical scale of lcm = l OX has been used to present 
both in-phase and quadrature values against a metric horizontal 
scale of 1:2000.

The main conductive zone along the north boundary responds 
best on the 1777 Hz frequency showing good conductivity with 
favourable in-phase-quadrature ratio on lines 00, 2E and 10E. 

The central portion of the zone shows lesser conductivity and 

this is confirmed by the 444 Hz data. A change in conductivity 
is very pronounced on line 4E, the same area where the VLF data 

showed a change in dip of the conductive horizon. A possible 

fault zone or interruption is likely in this area. Also based 

on the VLF data the centre of conductivity on the western por 
tion of the conductor is located well below 100 metres vertical 

while the eastern portion is somewhat shallower.
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The minor conductive zone on the southern portion of the 

claim was in part detected by the Max-Min II survey on the 100 
metre coil separation with 1777 Hz and although minor and mostly 

a quadrature response as one might expect from overburden conduc 

tion the anomaly appears to increase in strength to the west 
(Line 00 at 2+95S) slightly beyond the claim boundary.

The two test lines on a 50 metre coil separation failed 
to indicate any near surface conductive mineralization and thus 
confirms the earlier interpretation of a deep seated source.

A total of 75 station observations were made at 100 metre 

coil separation of the in-phase and quadrature component at 444 

Hz and 1777 Hz over 1.75 survey line kilometre.

The test survey on 50 metre coil separation consisted of 

30 station readings of the in-phase and quadrature at 444 Hz and 
1777 Hz over a survey line length of 0.75 kilometres.

Conclusion

A portion of a located good conductive horizon extends on 

to claim L544999 and although it is known that this zone was 

drill tested on the adjacent claim near the boundary and returned 
mainly graphite as the source of conduction, apparent changes 

along the located conductor such as possible faulting, change 

in dip and magnetic correlation could also indicate a change of 

the conductive source.

Recommendation

The conductive zone is clearly located along the boundary 
of two adjacent properties.

If at all possible a joint venture agreement should be 

initiated to fully assess the potential of this deep seated ano 
maly up to and including a joint venture drill test.

September 19, 1980 H. Beckmann
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FACTS SHOWN HERE NEED NOT BE REPEATED IN REPORT 

TECHNICAL REPORT MUST CONTAIN INTERPRETATION, CONCLUSIONS ETC.
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Type of Survey(s) Horizontal Loop EM, VLF and Mag 
Township or Area Lebel Township Kirkland Lake Area 
Claim Holder(s) Rio Tinto Canadian Exploration Ltd. 

400-85 Richmond St.W. Toronto, Ont. 
Survey Company Rio Tinto Canadian Exploration Lta. 
Author of Report H. Beckmann (Riocanex)-———————.
Address of Author 400-85 Richmond St. W. Toronto, Ont

MINING CLAIMS TRAVERSED 
List numerically

Covering Dates of Survey. 

Total Miles of Line Cut —

February-March 1980
(linecutting to office)

2.18 Kilometres

SPECIAL PROVISIONS
CREDITS REQUESTED

ENTER 40 days (includes 
line cutting) for first 
survey.
ENTER 20 days for each 
additional survey using 
same grid.

Geophysical 
-Electromagnetic-
-Magnetometer,

—Radiometric.,, ,.
-Other VT.P

Genlogirnl,

nenrhemiral, ,

DAYS 
per claim

40

20

20

L544999
' (pVe'fixj (number)

s
l
J 

c

AIRBORNE CREDITS (Special provision credits do not apply to airborne surveys)

Magnetometer. .Electromagnetic. .Radiometric

DATE:

(enter days per claim)

STr.NATITRF^
Author of Report or Agent

Res. Geol.. .Qualifications.

Previous Surveys 
File No. Type Date Claim Holder

TOTAL CLAIMS.

837 fS'79'



GEOPHYSICAL TECHNICAL DATA

VS -- K more than one survey, specify data for each lype of survey

NulBr of station, VLF 78/max-min 105/maq 93 N..mhPr O f Readings VU(78)Max-Min(105)nag 93 
Station interval 25 metre________________Line sparing 200 feet (61 metre)———— 

Profile scale l cm ^ 10%_____________________________________________ 
Contour interval 50, 100, 500 gammas_____________________________________

Instrument Phoenix Fluxgate MV1_________________________________ 
Accuracy - Scale constant 5 gammas or l% of full scale_______________________

Diurnal correction niethnd Linear distribution of variation between base checks 
Base Station check-in interval (hours) l hour or less——-——-——-.———-————.—-———-..—-.

o

o

S f". 
tt

C 

Q

Base Station location and value BL 00 (450 gammas) BL 10E (400 gammas)

'.I ,ECTROMAGNETIC

D 
Instrument . 2 )

Coil configuration .
Coil separation

Accuracy.

Method: 
Frequency 1)

APEX max-min II 
Geonics EM-16 VLF

1) Horizontal TiOOD
50 metre and 100 metre

4- - 1ft

(23 Fixed transmitter 
]777 H z 444 H 7.

D Shoot back CD In line CD Parallel line 
2) 17.8 K Hz Cutler Maine NAA

(specify V.L.F. station)
P eter eas red In"Pnase and quadrature component of secondary field

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 ___________________________ Rangi

— Delay time —-—————.-—™.^—.^—-———.^——..—.
Integration time.

Power ————-.- 
Electrode array—— 
Electrode spacing . 
Type of electrode


