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DESCRIPTION OF MAPS

Maps
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l (Scale: 1:15,000)
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1. Electromagnetic Interpretation Map

l
M 2. Airborne Electromagnetic profiles of the 4527 Hz coaxial and 

-  4147 Hz coplanar responses.

l
3. Airborne Electromagnetic profiles of the 932 Hz coaxial re- 

l sponse with electromagnetic anomalies.

B 4. Total Field Magnetic Contours with electromagnetic anomalies.

i 5. VLF Total Field Contours with electromagnetic anomalies.
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1. INTRODUCTION

This report describes an airborne geophysical survey carried out 

on behalf of Wescap Energy Corporation by Aerodat Limited. Equip 

ment operated included a three frequency electromagnetic system, 

a magnetometer, a VLF-EM system and a radar positioning system.

  The survey area, centred approximately at Latitude 49 degrees 45 

fl minutes, Longitude 88 degrees O minutes, was flown during the

period of September 16 to September 17, 1985. A total of 518 kilo- 

I metres of data within the actual survey boundaries is presented

'- in this report.
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l 3. AIRCRAFT AND EQUIPMENT

3.1 Aircraft 

l The helicopter used for the survey was an Aerospatiale

A-Star 350B owned and operated by Maple Leaf Helicopters

l Limited (C-GRGK). Installation of the geophysical and ancil- 

M lary equipment was carried out by Aerodat. The survey air- 

,  craft was flown at a mean terrain clearance of 60 metres.

l
3.2 Equipment 

l 3.2.1 Electromagnetic System

The electromagnetic system was an Aerodat 3-frequency

m s ystem. Two vertical coaxial coil pairs were operated 

m at 932 and 4527 Hz and a horizontal coplanar coil

pair at 4147 Hz. The transmitter-receiver separation 

l was 7 metres. Inphase and quadrature signals were

measured simultaneously for the 3 frequencies with a

time constant of 0.1 seconds. The electromagnetic 

^ bird was towed 30 metres below the helicopter.

l 3.2.2 VLF-EM System

; The VLF-EM system was a Herz Totem l A. This 

l instrument measures the total field and quadrature

component of the selected frequency. The sensor was
i'l
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M towed in a bird 12 metres below the helicopter. The

transmitting stations used were NLK (Seattle, Wash-

l ington, 24.8 kHz) for lines 10 - 70, Area A, and

NAA (Cutler, Maine, 24.0 kHz) for all remaining

l lines and areas.

l 3.2.3 Magnetometer

l The magnetometer was a Geometrics G-803 proton pre 

cession type. The sensitivity of the instrument was

P l gamma at a 0.5 second sampling rate. The sensor was

towed in a bird 12 metres below the helicopter.

3.2.4 Magnetic Base Station

An IFG proton precession magnetometer was operated 

at the base of operations to record diurnal varia 

tions of the earth's magnetic field.

The clock of the base station was synchronized with
l that of the airborne system to facilitate later

correlation.

3.2.5 Radar Altimeter

A Hoffman HRA-100 radar altimeter was used to record 

terrain clearance. The output from the instrument is 

a linear function of altitude for maximum accuracy.
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3.2.6 Tracking Camera

A Geocam tracking camera was used to record flight

1 path on 35mm film. The camera was operated in strip

mode and the fiducial numbers for cross-reference to

1

1

1

1

1

1

lf.
i
l
1tti

i

iA
i

the analog and digital data were imprinted on

margin of the film.

3.2.7 Analog Recorder

An RMS dot -matrix recorder was used to display

data during the survey. In addition to manual

the

the

and

time fiducials, the following data was recorded:

Channel Input

01 Low Frequency Inphase

02 Low Frequency Quadrature

03 High Frequency Inphase

04 High Frequency Quadrature

05 Mid Frequency Inphase

06 Mid Frequency Quadrature

07 VLF-EM Total Field

08 VLF-EM Quadrature

14 Magnetometer

15 Magnetometer

00 Altimeter (500 ft. at top

of chart).

Scale

2 ppm/mm

2 ppm/mm

2 ppm/mm

2 ppm/mm

4 ppm/mm

4 ppm/mm

2. 5 I/mm

2.5%/mm

5 gamma/mm

50 gamma/mm

10 ft./mm
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3.2.8 Digital Recorderi
A Perle DAC/NAV data system recorded the survey on 

li magnetic tape. Information recorded was as follows:

l

i
Equipment Interval

EM 0.1 seconds

VLF-EM 0.5 seconds

 j Magnetometer 0.5 seconds

Altimeter 0.5 seconds

MRS III 0.5 secondsl
i*

3.2.9 Radar Positioning System
j.

'M A Motorola Mini-Ranger (MRS III) radar navigation
li

system was utilized for both navigation and track

recovery. Transponders located at fixed locations 

i were interrogated several times per second and the 

l ranges from these points to the helicopter measured

I to an accuracy of about 10 metres. A navigational 

computer triangulates the position of the helicopter

I and provides the pilot with navigational information. 
, 
' The range/range data was recorded on magnetic tape

I
" 

for subsequent flight path determination.

it
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4. DATA PRESENTATION

4.1 Base Hap and Flight Path 

l A photomosaic base at a scale of 1:15,000 was prepared by

enlargement of aerial photographs of the survey area. These 

: | maps were used during the course of the survey to assist in

 
navigation and for final map presentation.

I The flight path was derived from the Mini-Ranger radar 

positioning system. The distance from the helicopter to two 

'l established reference locations was measured several times 

i per second, and the position of the helicopter mathemati- 

m cally calculated by triangulation. It is estimated that the

I flight path is generally accurate to about 10 metres with 

respect to the topographic detail of the base map. The 

l flight path is presented with fiducials for cross-reference

to both analog and digital data.

m 4.2 Electromagnetic Profile Haps

* The electromagnetic data were recorded digitally at a sample

l rate of 10/second with a time constant of 0.1 second. A

two stage digital filtering process was carried out to 

reject major sferic events, and to reduce system noise.
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Local sferic activity can produce sharp, large amplitude

events that cannot be removed by conventional filtering 

l procedures. Smoothing or stacking will reduce their ampli 

tude but will leave a broader residual response that can be 

confused with a geological phenomenon. To avoid this pos-

:M sibility, a computer algorithm searches out and rejects the 
l 
f  major sferic events. The signal to noise ratio was further

l enhanced by the application of a low pass digital filter. It

has zero phase shift which prevents any lag or peak displace 

ment from occurring.

Following the filtering processes, a base level correction 

was made. The correction applied is a linear function of 

time that ensures that the corrected amplitude of the 

various inphase and quadrature components is zero when no 

conductive or permeable source is present. The filtered and 

levelled data were then presented in profile map form.

if,  The inphase and quadrature responses of the coaxial 4527 Hz,

coaxial 932 Hz, and coplanar 4147 Hz configurations were 

plotted along with the flight path. Also, the 932 Hz re- 

sponses were merged with the photomosaic base map while the 

4527 Hz and 4147 Hz were plotted on a stable base, as a two 

colour overlay.
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4.3 Total Field Magnetic Contours

The aeromagnetic data were corrected for diurnal variation by 

subtraction of the digitally recorded base station magnetic 

profile. No correction for regional variation was applied.

The corrected profile data were interpolated on a regular 

grid at a 25m interval using a cubic spline technique. The 

grid provided the basis for threading the presented contours 

at a 10nT interval.

The aeromagnetic data have been presented on the photomosaic 

base with the flight path and electromagnetic anomaly infor 

mation.

i.

l

4.4 VLF-EH Total Field Contours

The VLF-EM signal from NLK and NAA was compiled in map 

form. The mean response level of the total field signal was 

removed and the data was gridded and contoured at an 

interval of 21. The VLF-EM data have been presented on 

the photomosaic base with the flight path and electro 

magnetic anomaly information.

4.5 Electromagnetic Anomalies

The electromagnetic anomaly selection was based on response 

characteristics of the 4527 Hz coaxial response relative to
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that of the other two coil pairs. This was checked by a 

proprietary computer controlled anomaly selection program.

The locations of the electromagnetic peaks along with the 

inphase amplitudes, conductivity-thickness products and 

conductivity-thickness product ranges inside the anomaly 

circles were plotted along flight lines with camera and 

manual fiducials. These data have been presented alone as 

an electromagnetic interpretation map, and also with each 

of the contour map presentations and the profiles of the 

low frequency (932 Hz) coaxial data.
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  The present surveys in Dorothea, Sandra, Irwin and Walters Town- 

I ships are located within an area of good mineral potential with

l 

l
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5. INTERPRETATION AND RECOMMENDATIONS

mineral occurrences of gold, molybdenum, iron, lead and copper 

indicated on the l inch to 4 mile, Map 2102 Tashota-Geraldton 

Sheet, Geological Compilation Series.

I Geology

These townships are located in a complex east-west trending 

l greenstone environment consisting of metavolcanics as well as

intrusive igneous rocks. A detailed correlation of the geophy- 

| sics with the geology is beyond the scope of this report, 

m however, the gold mineralization occurs in a number of different

geological horizons that may be identified on the basis of the 

l geophysics. For example, the gold mineralization in some cases

is found adjacent to iron formations which can be identified 

J from the areas of high magnetics. Another environment for gold

mineralization is adjacent to major fault zones which can some- 

:   times be recognizable from the VLF data and even the high

 j frequency electromagnetics as well as displacements in the mag 

netic patterns. Massive sulphide deposits often contain a number

l of base and precious metals including gold that have a recogni 

zable anomaly signature on the electromagnetic channels.

-m
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Hence, a combined EM/VLF magnetic survey is useful in such
l

areas to investigate gold occurrences in a number of different

geological environments.

B Interpretive Procedures

m The analog records were initially checked for data quality, ter- 

rain clearance, noise characteristics, electromagnetic base

l levels as well as sferic activity. The overall data quality is 

considered to be good to excellent with some flights showing 

more sferic activity than others. However, by using spike

  rejection filters as well as low pass filters this noise was 

:" effectively either eliminated or reduced to acceptable levels.

Since the low frequency coaxial data, particularly the inphase 

l component, is least disturbed by so-called geologic noise due to

conducting overburden, the most definite bedrock response is 

l obtained from this channel. The high frequency coaxial data 

M exhibits a peak response over a steeply dipping conductor while 

  the mid frequency response has a characteristic "W-shaped" or 

l "horizontal loop" type response for such targets. Hence, the mid

and high frequency data were also used to identify zones of 

possible bedrock conduction. Weak bedrock conductors as well as 

overburden conductors can also generate the same anomaly pattern 

so that other geological and geophysical criteria should be used 

to determine their source.
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A large number of bedrock and possible bedrock conductors have

been identified over the survey areas. The significant conduc-

tors have been zoned and numbered in order from west to east. A

brief description of each zone of conduction, not in order of

priority, follows:

Electromagnetic (Area A - Irwin/Walters )

A total of 274 line kilometres of data are presented within the

survey boundary for Area A. The geology is extremely complex

1

1

i
i
i

i
n
i
3

F
|
fi

within the survey area.

Archean metasedimentary

The geologic units are composed of

units along the northern and south-

eastern margins of the map area. Iron formation is common within

the map area along with

Zones Al and A2

faults and lineaments.

These zones of conduction are located on the western boundary of

the survey area and are between two zones of high magnetics that

produce characteristic negative inphase responses. These zones

although quite weak in conductance {i.e. conductivity-thickness

product) warrant further

VLF signature over both

Zone A3

investigation. Moreover there is also a

zones.

This zone has a strike length of over 2 kilometres and is coinci-

i
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m dent with Schnob Lake. There is an excellent correlation with 

the VLF data and no direct magnetic correlation. A number of 

~l the anomaly centres particularly 60A, 70C, 80C and 90D have the 

typical peak -type response on the high frequency coaxial inphase 

g channel and the horizontal loop or W-shaped" response type on

  the mid-frequency coplanar channel. This indicates a steeply- 

  dipping conductor and definitely warrants further examination on

 j the ground.

l 
l

l
i?-~ 

-

l

Zone A4i
The source of this anomaly is most likely due to sferics (i.e.

l thunderstorm activity) and should not be considered as from a 

geologic source.

Zones A5 and A6

Both zones have rather similar EM signatures as well as a VLF 

JJ correlation. Also, the zones are situated near small lakes and

  their source may be sediment conduction. Magnetic correlation is

l" poorly defined and both zones would normally be given a low

fl priority for further work unless there is supportive geologic

data.
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Zone A7

This zone of conduction is quite broad and stretches across the 

northern perimeter of the survey area. Surficial conduction 

appears to be confined to lakes and drainage areas throughout 

the zone. A number of the conductors correlate well with the 

VLF contours, which could indicate a major fault system 

throughout the zone. A number of major magnetic units centred on 

lines 90, 230, 430, 530 and 560 are located throughout the zone. 

These correspond to diabase dikes and mafic intrusives.

Because most of the EM responses are broad, supportive geologic 

evidence would be required to initiate further activities in 

this zone. Some of the more interesting conductors throughout 

the zone that may be derived from bedrock are centred between 

lines 290 and 410, 580D and 580B, 80E, 140A and B, 210B. The 

zone, from line 290 - 410, should be given the highest priority 

due to its VLF, magnetic, and EM signature.

Zone A8

Zone A8 is a major zone of bedrock conduction that is parallel 

and to the north of Watson Lake. The best conductors are centred 

at 160A, 210D and 290C. However, the remaining anomaly centres 

should definitely be considered for future exploration programs.
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The zone has a coincident VLF signature which could be indica-

tive of a fault system. There is also a flanking magnetic signa- 

I ture to the south that is most likely due to an iron formation.

l Zone A9

  This zone appears to be associated with a flat-lying conductive 

' feature that is coincident with a small lake. The zone also has 

U a coincident VLF signature which may indicate a fault system or

a patch of conductive overburden. This type of anomaly is normal- 

l ly given a low priority for subsequent investigation.

Zone AlO 

m This conductive zone has a flanking magnetic association which

is most likely due to iron formation. There is a good cor- 

I relation with the VLF data. This type of conductive/magnetic

feature is often due to graphite and magnetite or even pyr- 

jj rohtite. A high priority should be placed on investigating the

  sources of the conductors with this zone.

 j Zone All

Zone All is a very weak area of conduction with a coincident 

l VLF expression. The zone is flanking a major magnetic unit. This

feature is either associated with surficial conduction or may be

due to a structural feature and warrants a detailed correlation 

with the geology before assigning a priority.
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This response is quite marginal but does appear to be a bonified 

l bedrock conductor and does warrant further examination.

Zone A12

Zone A13

This zone occurs on a VLF trend and merits further investi 

gation. It is also flanking a magnetic feature to the south.

i
Zone A14

l This zone is coincident with Tallon Lake and has a coincident

VLF signature with no direct magnetic correlation. The re-
I;B sponses appear to be flat-lying and most likely due to lake sedi'

iF

a ment conduction. 

f
i

l The conductors near 410C, 420E and 430A may be of a bedrock 

f origin due to their shape, but are quite marginal.i
|M Zone A15
l 
r" These appear to be two weak bedrock conductors of possible bed-
r

'l rock origin in an area of outcrop or resistive overburden cover
l

(i.e. gravel or sand). The magnetic pattern indicates a fold due

I
" 

to the change in pattern. This zone warrants further investi-

gation particularly if there is supportive geologic data. 

l

l
ri
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Zone A16

Zone A16 is the eastern extension of zone AlO and is associated 

with the same formational unit. The conductors appear to be 

stronger particularly near 400E and 500C. The zone definitely 

warrants further investigation.

Zone A17
t 
B This conductive trend is flanking the magnetic feature to the
m

south (i.e. most likely iron formation) with a cross-cutting 

l magnetic north-south trend (i.e. probably a diabase dike) along

line 530. The zone also correlates with an east-west trending 

l VLF expression that may indicate a structural feature. The cond-

I uctors centred at 551B are directly over the lake and may, there 

fore, be due to lake sediments. Conductor 620G is immediately
'•m 
m south of a broad conductive feature but has the characteristic

fe*
mid and high frequency response shape for bedrock conduction.

The zone warrants further evaluation, particularly 620G.

Magnetics (Area A - Irwin/walters)

fl The magnetic survey defined a number of prominent zones of ano 

malous magnetics. The major zones to the south and northeast arc

l due most likely to iron formation. The more finite strike length 

features, for example, along line 530 are most likely due to

l diabase dikes. The major unit centred near line 230 may be a

l
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large mafic intrusion. Clearly, a careful correlation of the 

magnetics with the known geology would be useful in determining 

the source of many of these features. A first or second deriva 

tive magnetic map would be extremely useful in this area to 

better define the contacts.

VLF (Area A - Irwin/Walters)

The VLF survey was quite useful in this area to delineate some 

of the weaker EM trends. The geological compilation map indi 

cates a number of major structural features throughout this map 

sheet area that are indicated on the geological compilation 

sheet. An example of one such feature is the major fault zone 

running from Watson Lake across the southern half of the map 

area approximately North 70 degrees East.

Electromagnetics (Area B - Sandra/Irwin Township) 

The total survey coverage in this area was 149 line kilo 

metres. The major geologic units are acid to intermediate roeta- 

volcanics to the north and more basic and intermediate volcanics 

to the south. Faults and lineaments are common throughout the 

area as well as diabase intrusives. There is also a contact 

between metavolcanics and metasediments to the south in the 

vicinity of Foxear Creek.
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Zone Bl

This zone stretches across the entire southern perimeter of the 

survey area and occurs in the vicinity of the metavolcanics/meta- 

sediment contact along Foxear Creek. The zone also has a coinci 

dent VLF response which may indicate a major fault structure. 

The magnetics are fairly quiet throughout the zone with an ano 

malous feature north of 2120A corresponding to a diabase dike. 

Despite their low conductance, most of these anomalies are due
l

to a bedrock source and should be given a very high priority for

subsequent evaluation. Dip information is difficult to determine 

due to the low response levels; however, the anomalies in the 

vicinity of 2070B appear to have a southerly dip. The best con 

ductors occur near 2070B, 2191B and 2370E.

Zone B2

This zone is an extremely weak area of conduction that has a 

weak coincident magnetic expression and a cross-cutting VLF 

expression that appear to correlate with two fault zones. 

Hence, despite its very low conductance, this zone should be 

given priority for further evaluation.

Zone B3

Zone B3 is another zone of weak conduction with a coincident

VLF expression that most likely corresponds to a fault struc-
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ture. There is also a cross-cutting magnetic trend, probably 

diabase, near 2110A and B. Normally these targets would be 

given a low priority for massive sulphide exploration but for 

gold exploration this zone should be carefully examined.

Zone B4

This zone is a broad area of mainly flat-lying conduction stret 

ching across the northern half of the survey area. The zone has 

a good correlation with the VLF contours indicating major struc 

tural trends and in some cases overburden effects. The magnetics 

are not very active throughout the zone except near line 2200 

where there is a magnetic intrusive; most likely a diabase dike. 

Since the conductors throughout this zone are weak and appear to 

be surficial, with the possible exception of 2340A and 2350B, 

this zone should be given a low priority for further evaluation 

unless there is geologic data to support such work.

Zone B5

This zone is extremely weak and has a coincident VLF signature 

that may be associated with a structural feature. There are 

possible diabase intrusions along lines 2110 and 2150, near 

anomaly 2150A which are evident from the magnetic data. This 

zone warrants further examination if there is supportive geo 

logic data.
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Zone B6

This is a typical weak zone of conduction with a coincident VLF 

l signature that may be due to a structural feature. The anomaly 

centres are flanking magnetic features that may be associated 

g with diabase intrusives. Since the two anomaly centres, 2150A 

  and 2160B, are coincident with a small lake, the source of con- 

"* duction may be lake sediments. A correlation with detailed geolo- 

fU gical maps of the area is required to assign this area a prior 

ity for further work.

l
F

l Zone B7

Zone B7 is a 500 metre strike length conductive feature that is 

flanking a magnetic anomaly. Also, there is no VLF signature. 

This 2one should be followed up if there is supportive geologic 

evidence.

Zone B8

This broad zone of conduction at the central northern perimeter 

of the survey area coincides with a drainage feature as well as 

with a coincident VLF response. The magnetic relief is quite 

low throughout the zone. The anomaly centres within the zone are 

most likely associated with surficial conduction. Hence, the 

priority for zone B8 should be low.

i
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I Zone B9 ————— 

This zone comprises a weak flat-lying conductive feature that

l has a coincident VLF response. The priority for this zone depends on 

supportive geologic data.

l
M Zone BIO

* This zone extends between 2 lakes with the anomaly centre, 2520A

l immediately to the east of a weak magnetic feature. Also, the

zone is on the eastern half of a VLF conductive trend. Further

I
" 

examination of this zone is warranted, particularly if there is

  supportive geologic data.

i
M Magnetics (Area B - Sandra/lrwin Township)

The area is not considered to be active magnetically, however, a

l number of diabase dikes and other magnetic intrusions were suc 

cessfully delineated by the magnetic survey.

Bjr-t-

m VLF (Area B - Sandra/lrwin Township)

The VLF method was quite successful in confirming a number of

I the EM conductive trends. In fact, the weaker EH trends are 

greatly enhanced by the VLF method. A number of structural

l trends are clearly defined by the VLF contours; for example, 

the east-west trend at the north end of lines 2010 - 2290.

l

l

l
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Summary

The interpretation of the results presented herein is based upon 

the electromagnetic signature and possible bedrock association 

of the targets that were identified. Clearly, a thorough know 

ledge of the geology as well as the geophysical expression of

the type of target to be expected over areas of known minerali-
i

zation in this area would focus attention on bedrock conductors 

having the best mineral potential. Hence, both weak and good 

conductors are presented herein that were assigned either a low 

or high priority for further evaluation. These priorities could 

be significantly altered by the addition of geologic data.

Respectfully submitted, 

AERODAT LIMITED

je,e~0 /r . /-^s^^^C*^

December, 1985 

J8513

Douglas H. Pitcher, M. Se.

Geophysicist,

Manager, Data Production
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APPENDIX I

GENERAL INTERPRETIVE CONSIDERATIONS

l Electromagnetic

The Aerodat three frequency system utilizes two different transmit- 

l ter-receiver coil geometries. The traditional coaxial coil confi- 

  guration is operated at two widely separated frequencies and the 

" horizontal coplanar coil pair is operated at a frequency ap- 

proximately aligned with one of the coaxial frequencies.

l The electromagnetic response measured by the helicopter system is

a function of the "electrical" and "geometrical" properties of 

l the conductor. The "electrical" property of a conductor is deter - 

 j mined largely by its electrical conductivity, magnetic suscepti 

bility and its size and shape; the "geometrical" property of the

response is largely a function of the conductor's shape and 

orientation with respect to the measuring transmitter and 

receiver.

Electrical Considerations

•j For a given conductive body the measure of its conductivity or 

conductance is closely related to the measured phase shift

I between the received and transmitted electromagnetic field. A 

small phase shift indicates a relatively high conductance, a 

large phase shift lower conductance. A small phase shift results



l 
l
l* in a large inphase to quadrature ratio and a large phase shift a 

B low ratio. This relationship is shown quantitatively for a non 

magnetic vertical half -plane model on the accompanying phasor 

l diagram. Other physical models will show the same trend but

l

l

l

l

l

different quantitative relationships.

I The phasor diagram for the vertical half -plane model, as pre-

[ sented, is for the coaxial coil configuration with the amplitudes
j -

l in parts per million (ppm) of the primary field as measured at

the response peak over the conductor. To assist the interpre- 

J tation of the survey results the computer is used to identify the

  apparent conductance and depth at selected anomalies. The results
l* of this calculation are presented in table form in Appendix li

B and the conductance and inphase amplitude are presented in symbo 

lized form on the map presentation.

The conductance and depth values as presented are correct only as 

B far as the model approximates the real geological situation. The 

m actual geological source may be of limited length, have signifi 

cant dip, may be strongly magnetic, its conductivity and thick -

ness may vary with depth and/or strike and adjacent bodies and 

overburden may have modified the response. In general the conduc 

tance estimate is less affected by these limitations than is the 

depth estimate, but both should be considered as relative rather 

than absolute guides to the anomaly's properties.
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l
l Conductance in mhos is the reciprocal of resistance in ohms and

in the case of narrow slab-like bodies is the product of elec- 

I trical conductivity and thickness.

l 

l 

l 

l 

l

Most overburden will have an indicated conductance of less than 2 

mhos; however, more conductive clays may have an apparent conduc 

tance of say 2 to 4 mhos. Also in the low conductance range will 

be electrolytic conductors in faults and shears.

The higher ranges of conductance, greater than 4 mhos, indicate 

that a significant fraction of the electrical conduction is 

electronic rather than electrolytic in nature. Materials that 

l conduct electronically are limited to certain metallic sulphides 

and to graphite. High conductance anomalies, roughly 10 mhos or

 j greater, are generally limited to sulphide or graphite bearing

  rocks.

l
 j Sulphide minerals, with the exception of such ore minerals as

sphalerite, cinnabar and stibnite, are good conductors; sulphides

l may occur in a disseminated manner that inhibits electrical 

conduction through the rock mass. In this case the apparent

l conductance can seriously underrate the quality of the conductor

m i n geological terms. In a similar sense the relatively non- 

conducting sulphide minerals noted above may be present in

i
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significant consideration in association with minor conductive
l sulphides, and the electromagnetic response only relate to the

minor associated mineralization. Indicated conductance is also of 

little direct significance for the identification of gold minera 

lization. Although gold is highly conductive, it would not be 

expected to exist in sufficient quantity to create a recognizable

anomaly, but minor accessory sulphide mineralization could pro 

vide a useful indirect indication.

In summary, the estimated conductance of a conductor can provide 

a relatively positive identification of significant sulphide or 

graphite mineralization; however, a moderate to low conductance 

value does not rule out the possibility of significant economic 

mineralization.

Geometrical Considerations

Geometrical information about the geologic conductor can often be 

interpreted from the profile shape of the anomaly. The change in 

shape is primarily related to the change in inductive coupling 

among the transmitter, the target, and the receiver.

l In the case of a thin, steeply dipping, sheet-like conductor, the 

coaxial coil pair will yield a near symmetric peak over the

l
S, -l 
l
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a conductor. On the other hand, the coplanar coil pair will pass

through a null couple relationship and yield a minimum over the

l conductor, flanked by positive side lobes. As the dip of the 

conductor decreased from vertical, the coaxial anomaly shape

l changes only slightly, but in the case of the coplanar coil pair

m the side lobe on the down dip side strengthens relative to that 

on the up dip side.

i
As the thickness of the conductor increases, induced current flow 

l across the thickness of the conductor becomes relatively signifi- 

- cant and complete null coupling with the coplanar coils is no 

'B longer possible. As a result, the apparent minimum of the co 

planar response over the conductor diminishes with increasing 

thickness, and in the limiting case of a fully 3 dimensional body 

or a horizontal layer or half-space, the minimum disappears 

completely.

l

 | A horizontal conducting layer such as overburden will produce a

l response in the coaxial and coplanar coils that is a function of

l altitude (and conductivity if not uniform). The profile shape 

will be similar in both coil configurations with an amplitude 

g ratio (coplanar:coaxial) of about 4:1*.

if
is?i
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l
In the case of a spherical conductor, the induced currents are

confined to the volume of the sphere, but not relatively res- 

I tricted to any arbitrary plane as in the case of a sheet-like

form. The response of the coplanar coil pair directly over the 

l sphere may be up to 8* times greater than that of the coaxial

pair.

l

f:
l

l

i

i
i
ir
i

In summary, a steeply dipping, sheet-like conductor will display

a decrease in the coplanar response coincident with the peak of 

I the coaxial response. The relative strength of this coplanar null 

is related inversely to the thickness of the conductor; a

pronounced null indicates a relatively thin conductor. The dip of 

such a conductor can be inferred from the relative amplitudes of 

the side-lobes.

Massive conductors that could be approximated by a conducting

lm sphere will display a simple single peak profile form on both

coaxial and coplanar coils, with a ratio between the coplanar to 

B coaxial response amplitudes as high as 8*.

Overburden anomalies often produce broad poorly defined anomaly 

profiles. In most cases, the response of the coplanar coils 

closely follows that of the coaxial coils with a relative ampli 

tude ratio of 4*.
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Occasionally, if the edge of an overburden zone is sharply 

defined with some significant depth extent, an edge effect will 

occur in the coaxial coils. In the case of a horizontal conduc 

tive ring or ribbon, the coaxial response will consist of two 

peaks, one over each edge; whereas the coplanar coil will yield a 

single peak.

* It should be noted at this point that Aerodat's definition of 

the measured ppm unit is related to the primary field sensed in 

the receiving coil without normalization to the maximum coupled 

(coaxial configuration). If such normalization were applied to 

the Aerodat units, the amplitude of the coplanar coil pair would 

be halved.

Magnetics

The Total Field Magnetic Map shows contours of the total magnetic 

field, uncorrected for regional variation. Whether an EM anomaly 

with a magnetic correlation is more likely to be caused by a 

sulphide deposit than one without depends on the type of minera 

lization. An apparent coincidence between an EM and a magnetic 

anomaly may be caused by a conductor which is also magnetic, or 

by a conductor which lies in close proximity to a magnetic body. 

The majority of conductors which are also magnetic are sulphides 

containing pyrrhotite and/or magnetite. Conductive and magnetic
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bodies in close association can be, and often are, graphite and

magnetite. It is often very difficult to distinguish between 

l these cases. If the conductor is also magnetic, it will usually 

- produce an EM anomaly whose general pattern resembles that of them
P magnetics. Depending on the magnetic permeability of the conduc-

I ting body, the amplitude of the inphase EM anomaly will be wea 

kened, and if the conductivity is also weak, the inphase EM

anomaly may even be reversed in sign.

: l VLF Electromagnetics

  The VLF-EM method employs the radiation from powerful military
l
t" radio transmitters as the primary signals. The magnetic field

!B associated with the primary field is elliptically polarized in

l the vicinity of electrical conductors. The Herz Totem uses three

a
t, 

coils in the x, Y, z configuration to measure the total field and
e

vertical quadrature component of the polarization ellipse.

The relatively high frequency of VLF (15-25) kHz provides high 

response factors for bodies of low conductance. Relatively "dis 

connected" sulphide ores have been found to produce measureable 

VLF signals. For the same reason, poor conductors such as sheared 

contacts, breccia zones, narrow faults, alteration zones and 

porous flow tops normally produce VLF anomalies. The method can
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fl therefore be used effectively for geological mapping. The only 

relative disadvantage of the method lies in its sensitivity to

l conductive overburden. In conductive ground the depth of explo 

ration is severely limited.

l
H

• m The effect of strike direction is important in the sense of the

l  relation of the conductor axis relative to the energizing elec-

I tromagnetic field. A conductor aligned along a radius drawn from 

r a transmitting station will be in a maximum coupled orientation 

and thereby produce a stronger response than a similar conductor

.  at a different strike angle. Theoretically, it would be possible
fm
! " for a conductor, oriented tangentially to the transmitter to

'B produce no signal. The most obvious effect of the strike angle
il

consideration is that conductors favourably oriented with respect 

to the transmitter location and also near perpendicular to the 

flight direction are most clearly rendered and usually dominate 

the map presentation.

l1 The total field response is an indicator of the existence and

position of a conductivity anomaly. The response will be a 

maximum over the conductor, without any special filtering, and 

strongly favour the upper edge of the conductor even in the case 

of a relatively shallow dip.
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U The vertical quadrature component over steeply dipping sheet-like

conductor will be a cross-over type response with the cross-over 

l closely associated with the upper edge of the conductor.

The response is a cross-over type due to the fact that it is the 

vertical rather than total field quadrature component that is

measured. The response shape is due largely to geometrical rather
Hm than conductivity considerations and the distance between the

•..•H
maximum and minimum on either side of the cross-over is related

l to target depth. For a given target geometry, the larger this 

. distance the greater the depth.

I The amplitude of the quadrature response, as opposed to shape is 

function of target conductance and depth as well as the conductiv- 

I ity of the overburden and host rock. As the primary field 

i travels down to the conductor through conductive material it is

both attenuated and phase shifted in a negative sense. The secon- 

•j dary field produced by this altered field at the target also has 

3 an associated phase shift. This phase shift is positive and is 

l larger for relatively poor conductors. This secondary field is

I attenuated and phase shifted in a negative sense during return

I
' 

travel to the surface. The net effect of these 3 phase shifts

B determine the phase of the secondary field sensed at the 

receiver.
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I A relatively poor conductor in resistive ground will yield a net 

j positive phase shift. A relatively good conductor in more conduc- 

I tive ground will yield a net negative phase shift. A combination 

is possible whereby the net phase shift is zero and the response 

l is purely in-phase with no quadrature component.

A net positive phase shift combined with the geometrical cross - 

over shape will lead to a positive quadrature response on the 

side of approach and a negative on the side of departure. A net 

negative phase shift would produce the reverse. A further sign 

reversal occurs with a 180 degree change in instrument orien- 

tation as occurs on reciprocal line headings. During digital 

processing of the quadrature data for map presentation this is 

corrected for by normalizing the sign to one of the flight line 

headings.
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Mining Lands Section 

Control Sheet

File No W) 3 9

TYPE OF SURVr"

MINING LANDS COMMENTS:

GEOPHYSICAL 

GEOLOGICAL 

GEOCHEMICAL 

EXPENDITURE

.V Signature of Assessor

Date



Ministry of 
Northern Affairs 

..Mines
Ontariof

"" i
Report of Work
(Geophysical, Geological, 
Geochemical and Expenditures)

Mining Act

Instructions:   Please type or print.
  If number of mining claims traversed 

exceeds space on this form, attach a list. 
Note:   Only days credits calculated in the 

"Expenditures" section may be entered 
in the "Expend, Days Cr." columns.

  Do not use shaded areas below.
Type bf Surveyls 

Claim Holder(s)

Townthlp or Area S(6-
Prospector's Licence No.

Address

Survey Company )ate of Survey (from fiitjp) ,. ffv** 

My l Mb. l Yr: l Daj | Mo. | Yr.

Total Miles of line Cut

Name end Address of Author (of Geo-Technical report)

UfvC
Credits Requested per Each Claim in Columns at right

l

Mining Claims Traversed (LTJt in numerical sequence)
Special Provisions

For first survey:

Enter 40 days. (This 
includes line cutting)

For each additional survey: 
using the same grid:

Enter 20 days (for each)

Men Oavt

Complete reverse side 
and enter totaiUI hor^

Airborne Credit?

Note: Special provisions 
credits do not apply 
to Airborne Surveys.

f Expenditures (excludes power stripping)
Type of Work Performed

Performed on Claim(s)

Calculation of Expenditure Days Creditt 

Total Expenditures

Expend. 
Da vi Cr

Geophysical

- Electromagnetic

- Magnetometer

- Radiometric

- Other 

O*ologic*l 

Geochemical

EU-cfoniagnetic

- Radiometric

- Other 

Geological 

Geochemical

Electromagnetic 

Magnetometer

Total 
Days Credits

InTtructiont
Total Days Creditt may be apportioned at the claim holder's 
choice. Enter number of days credits per claim selected 
In columns at right. \ .

Total number of mining 
clalmi covered by thii 
report of work.

Certification Verifying Report Af Work
l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed RWeTo; Keying performed the work 
or witnessed same during and/or after its completion and the annexed report is true. ~® -- f" ~,"~* -1 T

Name *nd Postal Address of Person Certifying

1362 (85/9)



February 24, 1986 Report of Work!588

Michael Forest Cowan 
5196 Sandra Drive 
North Vancouver, B.C. 
V7R 3V6

Dear Sir:

RE: Mining Claims TB 732028, et al, 
1n Irwin Township

I have not received the reports and maps (1n duplicate) for 
Airborne Geophysical (Electromagnetic l Magnetometer) Surveys 
6n the above-mentioned claims.

As the assessment "Report of Work" was recorded by the 
Mining Recorder on January 6, 1986 the 60 day period 
allowed by Section 77 of the Mining Act for the submission 
of the technical reports and maps to this office will 
expire on March 7, 1986.

If the material 1s not submitted to this office by March 7, 
1986 I will have no alternative but to Instruct the Mining 
Recorder to delete the work credits from the claim record 
sheets.

For further Information, please contact Mr. Arthur Barr at 
(416)965-4888.

Yours sincerely,

S.E. Yundt, Director 
Land Management Branch

Mining Lands Section 
Whitney Block, 6th Floor 
Queen's Park 
Toronto, Ontario 
M7A 1W3

Telephone: (416) 965-4888

AB/mc
cc: Hugh Coulson

62 Wellesley Street West 
Suite 1905 
Toronto, Ontario 
M5S 2X3 

Encl.
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PATENTED LAND
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Ĥv

HS
r.'A

c V̂:

V^- 
V

M?

•:-t :MV .f.-
- *-J . ~ YJ

VAvV^-..

^^ •^V
** v~ ^i"* ~,.-^^ ĉWV U
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TOTAL FIELD MAGNETIC MAP

WALTER t SANDRA,IRWIN and DOROTHEA TOWNSHIPS
ONTARIO
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W AERODAT LIMITED

DATE-- September 1985

N.T.S. No; 52E,52H

MAP No: 4

J85f3

42E12NW805B 2 .8938 IRWIN 250



Vtj"",' *J ~"-^iiS--^^?3 A " -^' i - '^-~~i tv'-*'l - f r-.-*L Wu? v^.-

"-*-^fc '-:i^. *^-^--2^-**t ,
. - -" ~f ~^j" ' :

'' 7 " ~- ~ ^"-""^ - ^- -^" ' """'-"- ^ ' "-' - "

^r^.3^^?^^. 
K^a^T1^

FJc- V"*^ V^-iii"" '^^ t ^*^**T. " - ' -^"T -i- a" j ̂ 'Jj^' Tl^™"--W ^ ^ -J

fe^^^S^^S®^^ ̂ s-^f&fi?^?"jSSfyj^Llj Jl'r;.":1'' ~"-----^'•-"•v*- v'i^f.'
^^'-^ 5:.

*z*va:s'TStam,-w *^ j^^r3 -i - ~ -*--^ i^i--:: ~- --t- ,SSs*3^S^i^^y-^rt —-•^-.-i-'- -v*y VTS?.^

TOTAL FIELD MAGNETIC MAP

WALTER, SANDRA,IRWIN and DOROTHEA TOWNSHIPSLEGEND
250 gammas

50 gammas 

10 pammas
SCALE 1 /15,000 
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September 1985
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VLF-EM TOTAL FIELD CONTOURS

N

,, r -^T,™ NLK (Wash) 24.8 kHz- Lines 10-70 
VLF STATION; N A A(Maine} 24.0 kHz - Lines BO-670
SENSOR ELEVATION: 48 m. 

CONTOUR INTERVAL'

o. 

WALTERt SANDRA,IRWIN and DOROTHEA TOWNSHIPS
ONTARIO

VLF-EM TOTAL FIELD CONTOURS
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DATE' September 1985
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J8513

42E12NWTO58 2 .8938 I RWIN 280


