410

[N

1ONVW2090 2.7022 HALCROW

REPORT ON
COMBINED HELICOPTER BORNE

MAGNETIC, ELECTROMAGNETIC AND VLF
SURVEY

SWAYZE AREA, ONTARIO

RECEIVED
AUG - 3 1984

MINING LANDS SECTION

for
MICHAM EXPLORATION INCORPORATED
by
AERODAT LIMITED
JUNE, 1984

210



TABRLE OF | 41010NWOR29Q 2.79022 HALCROW
Page No.
INTRODUCTION 1 -1
SURVEY AREA LOCATION 2 - 1

AIRCRAFT AND EQUIPMENT
3.1 Aircraft
3.2 Equipment
3.2.1 Electromagnetic System
3.2.2 VLF-EM System
3.2.3 Magnetometer
3.2.4 Magnetic Base Station
3.2.5 Radar Altimeter
3.2.6 Tracking Camera
3.2.7 Analog Recorder
3.2.8 Digital Recorder
3.2.9 Radar Positioning System

DATA PRESENTATION

4,1 Base Map and Flight Path Recovery
4,2 Electromagnetic Profile Maps

4,3 Total Field Magnetic Contours

4,4 VLF-EM Total Field Contours

INTERPRETATION
RECOMMENDATIONS

APPENDIX I - General Interpretive Considerations

LIST OF MAPS
{Scale: 1:10,000)

MAP 1 - Electromagentic Interpretation Map
MAP 2 - Electromagnetic Profile Map
(946 Hz coaxial configuration)
MAP 3 - Total Field Magnetic Contours
MAP 4 - VLF-EM Total Field Contours

W W WwwWwwwwwwwww
1
K S N I N e T e i

N O N
i
B W N e

U
]
S

212C




1. INTRODUCTION

This report describes an airborne geophysical survey
carried out by Aerodat Limited. Equipment operated
included a 3-frequency electromagnetic system, a mag-
netometer, a VLF-EM system, and a radar positioning

system.

The survey, located near Chapleau, Ontario, was flown
from March 31 to April 3, 1984. A total of approxi-
mately 925 line kilometers (575 line miles) of data
were collected. This report refers to a part of this

survey, consisting of 33.33 line miles.



2. SURVEY AREA LOCATION

The index map below outlines the total survey block; the
shaded zone is the area relating to this report. The

nominal line spacing was 100 meters.
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3. AIRCRAFT AND EQUIPMENT

Alrcraft

The helicopter used for the survey was an Aerospatiale
A-Star 350D owned and operated by Maple Leaf Helicopters.
Installation of the geophysical and ancillary equipment
was carried out by Aerodat. The survey aircraft was

flown at a nominal altitude of 60 meters.

Equipment

3.2.1 Electromagnetic System

The electromagnetic system was an Aerodat

3 frequency system. Two vertical coaxial
coil pairs were operated at‘946 and 4575 Hz
and a horizontal coplanar coil pair at

4175 Hz. The transmitter-receiver separation
was 7 meters. In-phase and quadrature
signals were measured simultaneously for the
3 frequencies with a time-constant of 0.1
seconds. The electromagnetic bird was towed

30 meters below the helicopter.

3.2.2 VLF~-EM System

The VLF-EM System was a Herz lA. This

instrument measures the total field and vertical




3.2.3

3.2.4

3.2.5
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quadrature component of the selected frequency.
The sensor was towed in a bird 13.7 meters
below the helicopter. The station used was

NAA (Cutler, Maine, 24.0 kHz)-

Magnetometer

The magnetometer was a Geometrics G-803 proton
precession type. The sensitivity of the
instrument was 1 gamma at a 0.5 second sample
rate. The sensor was towed in a bird 13.7

meters below the helicopter.

Magnetic Base Station

An IFG proton precession type magnetometer was
operated at the base of operations to record
diurnal variations of the earth's magnetic
field. The clock of the base station was

synchronized with that of the airborne system.

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.



3.2.6

Tracking Camera

A geocam tracking camera was used to record
flight path on 35 mm film. The camera was
operated in strip mode and the fiducial numbers
for cross-reference to the analog and digital

data were imprinfed on the margin of the £f£ilm.

Analog Recorder

An RMS dot-matrix recorder was used to display
the data during the Survey. In addition to
manual and time fiducials, the following data

was recorded:

Channel Input Scale
00 Altimeter (500 ft at
top of chart) 10 £ft/mm
04 high freq. quadrature 2 ppm/mm
03 high freq. in-phase 2 ppm/mm
06 mid freq. quadrature 4 ppm/mm
05 mid freq. in-phase. 4 ppm/mm
02 low freq. quadrature 2 ppm/mm
01 low freq. in-phase 2 ppm/mm
15 magnetometer 25 gamma/mm
14° magnetometer 2.5 gamma/mm
07 VLF-EM Total Field 2.5%/mm
08 VLF-EM Quadrature 2.5%/mm



3.2.8

3.2.9

Digital Recorder

A Perle DAC/NAV data system recorded the
survey data on magnetic tape. Information

recorded was as follows:

Equipment Interval

EM 0.1 second
VLF-EM 0.5 second
magnetometer 0.5 second
altimeter 1.0 second
fiducial (time) 1.0 second
fiducial (manual) 0.2 second
MRS III 0.2 second

Radar Positioning System

A Motorola Mini-Ranger (MRS III) radar
navigation system was utilized for both
navigation and track recovery. Transponders
located at fixed known locations were inter-
rogated several times per second and the ranges
from these points to the helicopter measured
to several meter accuracy. A navigational
computer triangulates the position of the
helicopter and provides the pilot with navi-
gation information. The range/range data was
recorded on magnetic tape for subsequent

flight path determination.



4.1

4, DATA PRESENTATION

Base Map and Flight Path Recovery

The base map is a photomosaic at a scale of

1:10,000.

The flight path was derived froﬁ the Mini Ranger
radar positioning system. The distance from the
helicopter to two established reference locations
was measured several times per second, and the
position of the helicopter mathematically calcu-
lated by triangulation. It is estimated that the
flight path is generally accurate to about 10
meters with respebt to the topographic detail of
the base map. The flight path is presented with
fiducials for cross-reference to both the analog

and digital data.



4.2

Electromagnetic Profile Maps

The electromagnetic data was recorded digitally at
a sample 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. The process is outlined

below,

Local atmospheric activity can produce sharp, large
amplitude events that cannot be removed by conven-
tional filtering procedures. Smoothing or stacking
will reduce their amplitude but leave a broader
residual response that can be confused with a geo-~
logical phenomenon. To avoid this possibility, a
computer algorithm searches out and rejects the

major sferic events,

The signal to noise ratio was further enhanced by
the application of a low pass digital filter. It
has zero phase shift which prevents any lag or peak
displacement from occurring, and it suppresses only
variations with a wavelength less than about 0.25
seconds. This low effective time constant permits

maximum profile shape resolution.

Following the filtering processes, a base level

correction was made. The correction applied is a
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linear function of time that ensures that the
corrected amplitude of the various in-phase and
quadrature components is zero when no conductive
or permeable source is present. The filtered and

levelled data was then presented in profile map form.

The in-phase and quadrature responses of the 946 Hz
coaxial configuration were presented with flight
path and electromagnetic anomaly information on the

base map.

The in-phase and quadrature responses of the 4575 Hz
coaxial and the 4175 Hz coplanar coil configurations

were presented as a two colour overlay.

Total Field Magnetic Contours

The aeromagnetic data was corrected for diurnal
variations by subtraction of the digitally recorded
base station magnetic profile. No correction for

regional variation was applied.

The corrected profile data was interpolated onto a
regular grid at a 25 m true scale interval using a
cubic spline technique. The grid provided the basis
for threading the presented contours at a 10 gamma

interval.
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The aeromagnetic data was presented with electromagnetic

anomaly information on the base map.

4.4 VLF-EM Total Field Contours

The VLF-EM signal, from NAA (Cutler, Maine), 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 2%.

The VLF-EM data was presented with electromagnetic

anomaly information on the base map.




5. INTERPRETATION

The Ontario Department of Mines, Geological Map # 2116
indicates the survey area to be largely covered by basic
to intermediate volcanic rocks with some acid volcanic
roéks noted, particularly in the northeast. Archean
acid igneous rocks border the survey area to the north
and west. A zone of metasedimentary rock extends in an
east-west direction through the southern map sheet then
continues in a NW/SE direction through the central sheet;
a second more irregular unit occurs on the northern
sheet. Several faults have been mapped in the area and

strike in a NNW/SSE direction.

Aeromagnetics

The aeromagnetic contour map reflects the general geology
as mapped but adds considerable detail. The intense
magnetic activity along the southwestern margin of the
survey area is the typical expression of basicvvolcanic
rocks. Parallel to and in contact with this unit is a
zone of low magnetization, typical of metasedimentary
rocks. This zone of metasedimentary rocks extends

through the central sheet into the southern sheet where
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it offsets to the north at a mapped fault. Other areas
of metasedimentary rocks are suggested at the extreme SE
corner of the project, the NE corner of the central sheet

and the NE corner of the northern sheet.

In the NW corner of the northern sheet a sharp change in
magnetic pattern is noted along an ENE/WSW trending con~

tact. This is likely the edge of the acid igneous complex.

Scattered throughout the central part of the survey area
are isolated, sometimes elongated magnetic anomalies.

The stronger anomalies of several hundred or more gammas
amplitude likely reflect basic volcanic rock, In some
cases, the very intense features may be indicative of iron

formation.

Also noted in the central region are numerous dykes
striking in a N to NNW direction as well as in a NE
direction. The ampliéude of the associated magnetic
anomalies ranges from tens to hundreds of gammas and may

reflect differences in composition as well as thickness.

Other weaker, 20 to 50 gamma, anomalies are noted
throughout the central area, These anomalies form a
low amplitude, often irregular background and probably

reflect acid volcanic rocks. As noted previously the




metasedimentary rocks are also of low magneﬁization and
a clear differentiation between the two units is difficult
to make qualitatively. The magnetic lows in the central
area may reflect sedimentary rocks or simply a transition

to lower magnetization in acid volcanic rocks.

Electromagnetics

The HEM profile data was analysed and those responses
interpreted to be of bedrock as opposed to surficial
origin were identified. Many of the conductors are of

low conductance, less than 2 mhos, and typical of electro-
lytic conduction in faults or shears or possible minor
disseminated minéralization. As a result their response
characteristics are most clearly noted on the higher

frequency coil pairs.

The survey area is geologically favorable for both gold
and base metal mineralization. Higher conductance
responses of say 8 mhos or greater are an indication of
electronic conduction due to significant sulphide or
graphite mineralization and therefore warrant added con-
sideration as base metal targets. This is not the case

for gold mineralization where minor disseminated




accessory mineralization may provide the only indirect

indication of a favorable zone.

The emphasis in the electromagnetic interpretation was
therefore directed at the identification of potential
bedrock conductors without emphasis on conductance.
Although a formal magnetic interpretation is beyond the
scope of this report the conductors have been grouped on
the basis of their geologic association as inferred from
the magnetic data. The generél categorization is as

follows:

1. Conductors within a low featureless magnetic 2zone,
interpreted to be indicative of metasedimentary

rocks,

2. Conductors within a zone of low magnetic relief,

interpreted to be indicative of acid to intermediate

volcanic rocks.,

3. Conductors within an area of strong magnetic relief,

interpreted to be indicative of intermediate to

basic volcanic rocks.

4, Conductor interpreted to be on a contact between

volcanic and sedimentary rocks.
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S. Conductor interpreted to be on a gontact between

different volcanic rocks.

As noted previously in the discussion of the magnetic data

the distinction between metasedimentary and acid volcanic
rocks is the least reliable and hence categories 1 and 2

as well as 4 and 5 may often be interchanged.

VLF-EM

The VLF-EM system is sensitive to lower conductance
anomalies than the HEM system. It may map more clearly
a weak conductor along a fault or shear but at the same
time be more responsive to conductive overburden and

lake bottom sediments.

The VLF contour maps were reviewed and conductive axes,
not identified by the HEM system and interpreted to be
of probable bedrock as opposed to surficial origin, have

been indicated.




6. RECOMMENDATIONS

The general survey area is favorable for both gold and
base metal mineralization. The airborne geophysical sur-
vey has identified numerous conductors within both meta-
sedimentary and volcanic rocks that may indirectly
indicate zones favorable to gold mineralization. Several
conductors of higher conductance may also warrant inves-

tigation as potential base metal prospects,

Relative priorities for ground follow up investigation
should be assigned by those most familiar with the

detailed geology of the area.
Respectfully submitted,
AERODAT LIMITED

s

R. L. Scott Hogg,
RLSH/cb
Encl,
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APPENDIX I

. GENERAL INTERPRETIVE CONSIDERATIONS

Electromagnetic

The Aerodat 3 frequency system utilizes 2 different
transmitter-receiver coil geometries. The traditional
coaxial coil configuration is operated at 2 widely
separated frequencies and the horizontal coplanar coil
pair is operated at a frequency approximately aligned

with one of the coaxial frequencies.

The electromagnetic response measured by the helicopter

system is a function of the "electrical" and "geometrical"

properties of the conductor. The "electrical" property
of a conductor is determined largely by its conductivity
and its size and shape; the "geometrical" property of the
response is largely a function of the conductors shape
and orientation with respect to the measuring transmitter

and receiver,

Electrical Considerations

For a given conductive body the measure of its conductivity

or conductance is closely related to the measured phase
shift 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 in a large in-phase to guadrature
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ratio and a large phase shift a low ratio. This relation-
ship is shown quantitatively for a vertical half-plane
model on the accompanying phasor diagram. Other physical
models will show the same trend but different quantitative

relationships.

The phasor diagram for the vertical half-plane model, as
presented, is for the coaxial coil configuration with the
amplitudes in ppm as measured at the response peak over

the conductor. To assist the interpretation of the survey
results the computer is used to identify the apparent
conductance and depth at selected anomalies. The results

of this calculation are presented in table form in Appendix II
and the conductance and in-phase amplitude are presented in

symbolized form on the map presentation.

The conductance and depth values as presented are correct
only as far as the model approximates the real geological
situation. The actual geological source may be of limited
length, have significant dip, its conductivity and thickness
may vary with depth and/or strike and adjacent bodies and
overburden may have modified the response. In general the
conductance 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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Conductance in mhos is the reciprocal of resistance in
ohms and in the case of narrow slab-like bodies is the

product of electrical conductivity and thickness.

Most overburden will have an indicated conductance of less
than 2 mhos; however, more conductive clays may have an
apparent conductance 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 conduct electronically are limited
to certain metallic sulphides and to graphite. High
conductance anomalies, roughly 10 mhos or greater, are

generally limited to sulphide or graphite bearing rocks.

Sulphide minerals with the exception of sphalerite, cinnabar
and stibnite are good conductors; however, they may occur

in a disseminated mannexr that inhibits electrical conduction

through the rock mass. 1In this case the apparent conductance

can seriously underrate the quality of the conductor in
geological terms. 1In a similar sense the relatively non-

conducting sulphide minerals noted above may be present in

significant concentration in association with minor conductive




-4 - APPENDIX I

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 mineralization. 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 provide 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.

In the case of a thin, steeply dipping, sheet-like conductor,
the coaxial coil pair will yield a near symmetric peak over
the conductor. On the other hand the coplanar coil pair will
pass through a null couple relationship and yield a minimum
over the conductor, flanked by positive side lobes. As the

dip of the conductor decreases from vertical, the coaxial
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anomaly shape changes only slightly, but in the case of
the coplanar coil pair the side lobe on the down dip side

strengthens relative to that on the up dip side.

As the thickness of the conductor increases, induced

current flow across the thickness of the conductor becomes
relatively significant and complete null coupling with the
coplanar coils is no longer possible. As a result, the
apparent minimum of the coplanar 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.

A horizontal conducting layer such as overburden will produce
a response in the coaxial and coplanar coils that is a
function of altitude (and conductivity if not uniform). The
profile shape will be similar in both coil configurations

with an amplitude ratio (coplanar/coaxial) of about 4/1*%,

In the case of a spherical conductor, the induced currents
are confined to the volume of the sphere, but not relatively
restricted to any arbitrary plane as in the case of a sheet-
like form. The response of the coplanar coil pair directly
over the sphere may be up to 8* times greater than that of

the coaxial coil pair.
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In summary, a steeply dipping, sheet-like conductor will
display a decrease i; the coplanar response coincident
with the peak of 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
sphere will display a simple single peak profile form on both
coaxial and coplanar coils, with a ratio between the coplanar

to 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 amplitude ratio of 4.*

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
conductive ring or ribbon, the coaxial response will consist
of two peaks, one over each edge; whereas the coplanar coil

will yield a single peak.
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*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.
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Magnetics

The Total Field Magnetic Map shows contours of the
total magnhetic field, uncorrected for regional varia-
tion. Whether an EM anomaly with a magnetic correl-
ation is more likely to be caused by a sulphide
deposit than one without depends on the type of
mineralization, 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 bodies in close association can be, and
often are, graphite and magnetite. It is often very
difficult to distinguish between these cases., If

the conductor is also magnetic, it will usually
produce an EM anomaly whose general pattern resembles
that of the magnetics. Depending on the magnetic
permeability of the conducting body, the amplitude of
the inphase EM anomaly will be weakened, and if the

conductivity is also weak, the inphase EM anomaly

may even be reversed in sign.
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VLF Electromagnetics

The VLF-EM method employs the radiation from powerful
military radio transmitters as the primary signals.

The magnetic field associated with the primary field

is elliptically polarized in the vicinity of electrical
conductors. The Herz Totem uses three coils in the X,
Y, 2 configuration to measure the total field and
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 "disconnected" sulphide ores have been found

to produce measurable 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 therefore
be used effectively for geological mapping. The only
relative disadvantage of the method lies in its sensitivity
to conductive overburden. In conductive ground the depth

of exploration is severely limited.

The effect of strike direction is important in the sense
of the relation of the conductor axis relative to the
energizing electromagnetic field. A conductor aligned

along a radius drawn from a transmitting station will be
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in a maximum coupled orientation and thereby produce a
stronger response than a similar conductor at a different
strike angle. Theoretically it wWould be poséible for a
conductor, oriented tangentially to the transmitter to
produce no sig;al. The most obvious effect of the strike
angle 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.

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.

The vertical quadrature component over steeply dipping sheet
like conductor will be a cross~over type response with the
cross-over 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 than conductivity considerations and

the distance between the maximum and minimum on either side
of the cross—-over is related to target depth. For a given

target geometry, the larger this distance the greater the
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depth.

The amplitude of the gquadrature response, as opposed

. to shape is function of target conductance and depth

as well as the conductivity of the overburden and host
rock. As the primary field travels down to the conductor
through conductive material it is both attenuated and
phase shifted in a negative sense. The secondary field
produced by this altered field at the target also has an
associated phase shift. This phase shift is positive and
is larger for relatively poor conductors. This secondary
field is attenuated and phase shifted in a negative sense
during return travel to the surface. The net effect of
these 3 phase shifts determine the phase of the secondary

field sensed at the receiver.

A relatively poor conductor in resistive ground will yield
a net positive phase shift. A relatively good conductor
in more conductive ground will yield a net negative phase
shift. A combination is possible whereby the net phase
shift is zero and ?he response is purely in-phase with no

gquadrature 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
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change in instrument orientation as occurs on reciprocal
line headings. During digital processing of the quad-
rature data for map presentation this is corrected for

by normalizing the sign to one of the flight line headings.




VLF Electromagnetics

The VLF-EM method employs the radiation from powerful
military radio transmitters as the primary signals.

The magnetic field associated with *the primary field

is elliptically polarized in the vicinity of electrical
conductors. The Herz Totem uses three orthogonal coils
to measure the total field and 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 "disconnected" sulphide ores have been found

to produce measurable 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 anomal?es. The method can therefore be used
effectively for geological mapping. The only relative dis-
advantage of the method lies in its sensitivity to conductive
overburden. In conductive ground the depth of exploration

is severely limited.

The effect of strike direction is important in the sense
of the relation of the conductor axis relative to the
energizing electromagnetic field. A conductor aligned

along a radius drawn from 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 for a
conductor, oriented tangentially to the transmitter to
produce no signal. The most obvious effect of the strike
angle 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.

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.

The vertical qguadrature component over steeply dipping sheet
like conductor will be a cross—-over type response with the
cross-over 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 than conductivity considerations and

the distance between the maximum and minimum on either side
of the cross-over is related to target depth. For a given

target geometry, the larger this distance the greater the



depth.

The amplitude of the quadrature response, as Qpposed

to shape, is a function of target conductance and depth
as well as the conductivity of the overburden and host
rock. As the primary field travels down to the conductor
through conductive material, it is both attenuated and
phase shifted in a negative sense. The secondary field
produced by this altered field at the target also has an
associated phase shift. This phase shift is positive and
is larger for relatively poor conductors. This secondary
field is attenuated and phase shifted in a negative sense
during return travel to the surface. The net effect of
these 3 phase shifts determine the phase of the secondary

field sensed at the receiver.

A relatively poor conductor in resistive ground will yield
a net positive phase shift. A relatively good conductor
in more conductive ground will yield a net negative phase
shift. A combination is possible whereby the net phase
shift is zero and the response is purely in-phase with no

gquadrature component.,

A net positive phase shift combined with the geometrical
cross~over shape will lead to a positive gquadrature 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 orientation as occurs on reciprocal
line headings. During digital processing of the quad-
rature data for map presentation this is corrected for

by normalizing the sign to one of the flight line headings.




I

il

R

‘ 101ONWQQS02 2.7022 HALCROW sea
Mining Lands Section File No f? 7042.&
Control Sheet

TYPE OF SURVEY V//;éOPHYSICAL

GEOLOGICAL
GEOCHEMICAL
EXPENDITURE

MINING LANDS COMMENTS :
\D
/
A s
O Nandd

Signature of Assessor

¥4 0f- 7 7

Date




’ 1 | /@ug 127
v Ministry of Report of Work ‘}) . ) ¢ lmtructions: — Piease type or print.

Natural . . If number of mining claims traversed
@ Resources {Geophysical, Geological, exceeds space on this form, attach a iist.

Ontatrr——==? Geochemical-and Expendltures) # Q ? Note: ~ Only days credits caiculated in the
. ""Expenditures” section may be entered
}

)() in the “Expend. Days Cr.” coiumns,
( S [.-g,._‘ YoR A The Mining Act Do not use shaded areas below.
Type of Survevﬁ o~ 7 e - Township or Area
SLNCOOTER. _ QuetdS M a.do MG . BN TR .
Ciaim Holder(s) Prospector’s Licence No.
B VTP - VS Ve S (L S BN N - - W& $™

[AG3765  THRAOTD | R UL DTOLOG AL SCCWSRS T WNT

WSo . TN MM, BT XN TISS
pJ Date of Survey {from & 10) Total Miles of line Cut

'A'E?\OB\“TT d:rb Dlv ] ﬂo I%’r—. J D'av | M.,o %(H Nlﬁ

Name and Address of Author [of Geo-Technical report)

Torr  Woek  GLEN JGUST® ;52D \Jas\\m\fg Mutiavea, Owr 1x VRS

Survey Company

Credits Requested per Each Claim in Columns at right Mining Claims Traversed (List in numerical sequence)
Special Provisions . Days per Mining Claim E d, Mining Ciaim E d,
Geophysical Claim Prefix Number D:ssenCv. Prefix Number D:\r’,:%'-
For first survey: - Electromagnatic 'f
Enter 40 days. {This : 733 3A> .—I STI420
includes line cutting) Y : .
| agnetometer i | -~ M - -7 3.3 %C\"{ - <_.‘ A{ &!
- - Radiometric !
For each additional survey: o LS
using the same grid: oth  — 733898 1 Q ]%qo
Enter 20 days {for each) s oher i o 23329 T6489)
Geological B P
solosice - [aRan 499,
G h ical .
Sochomee 132 9% LA RIR
Man Days s . Days per e e
sophysical Claim D P qq
Complete reverseside [ IV~ £ 93 F [V 7 1 N
and enter totalls) here {‘% hr o Eﬁeci’owaJM"gg 2,900
Magnewmeter o A4 IRD
Jun 2.9 1084 o
domevl: < ’:')._]a'q ~Qq
Liidrse { @ther s o , UL
WG LRRDS SLeTiaN o lmadaan
Geologicst i 73@"‘] a9 ]
. Geochemical j &q A9
Airborne Cradits Days per . .
: Claim 12a4293
Note: Special provisions Electromagnetic \ . | R
credits do not epply o o ! 7‘)”11 294 :
to Airborne Surveys. | Magnetometer 40 i l A4y
Radiometric " ?7 A A4, . o
Expenditures {excludes power stripping} : o ]3 984
Type of Work Performed . T34 D\F!—! g ‘ JUN PR
, 1 7a429% 08:9:30,11:321 113,31415,6
Performed on Claim(s)
aMaty !
15 A0
Calculation of Expenditure Days Credits Total 7 S--] )\Uq‘-
ota
Total Expenditures Days Credits ‘7 5"‘!’\1 4 C‘
s + |15 ] = Total number of mining
claims covered by this
Instructions report of work. Aq‘

Totail Days Credits may be apportioned at the claim holder’s n
choice. Enter number of days credns per claim sslected For Office Use Omv

in columns st right, Total Days Cr.]Date Recorded Mining
Recorded
é uma 13 » 19 84 A”A’I
e A d s

Date Recorded Holder or Agent {Signature) g 5 ao roved as - Drded}e
-, 3 s ” rdef Vs
Suve I3 0W| R OTReoN, Ly 7/ IR _
/ T A - ~

Certification Verifying Report of Work

| hereby certify that | have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work
or witnessed same during and/or after its completion and the annexed report is true,

Name and Postai Address of Person Certifying

Q\O\x\\kaﬂu {\ “Rably, N LJO TRy o Rty ()‘25;)\@:1:-. AN ,h\cﬂkﬂ‘ﬂ‘\&\‘;:ﬂ,' .
4 Date Certified Certified by (Signaturd)

- - - — . . Y
2.0 Aey \ I Taimn oAy s TN e, Oy e Yo Nl Vg A WA




1984 08 13 Your File: 242
Our File: 2,7022

ir. Bruce W. Hanley

Mining Recorder

Ministry of Natural Resources
60 Wilson Avenue

T{mmins, Ontario

P4N 257

Dear Sir:

We have received reports and maps for an Airborne
Geophysical (Electromagnetic and Magnetometer)
Survey submitted on Mining Claims P 723893 et al
in the Township of Halcrow.

This material will be examined and assessed and a
statement of assessment work credits will be 1ssued.

Yours sincerely,

S.E. Yundt
Director
Land Management Branch

Whitney Block, Room 6643
Queen’'s Park

Toronto, Ontario

M7A 143

Phone: (416)965-4888

A. Barr:mc

cc: Micham Exploration Inc
c/o David R. Bell Geological Services Inc
Box 1250
Timmins, Ontario
P4N 735

cc: Scott Hogg
c/o Aerodat Ltd
3883 Nashua Drive
Mississauga, Ontario
L4V 1R3




. @ Ministry of Natural Resources File

GEOPHYSICAL — GEOLOGICAL — GEOCHEMICAL
TECHNICAL DATA STATEMENT

Ontario

TO BE ATTACHED AS AN APPENDIX TO TECHNICAL REPORT
FACTS SHOWN HERE NEED NOT BE REPEATED IN REPORT
TECHNICAL REPORT MUST CONTAIN INTERPRETATION, CONCLUSIONS ETC.

| #5410
| Type of Survey(s) _Helicopterborne EM and Mag
| .
\ Township or Area_Halerow Tounship MINING CLAIMS TRAVERSED
Claim Holder(s)__Micham Exploration Inc. List numerically
Survey Company___Aerodat Ltd. R723893.............. PISTALY...............
Author of Report. _Sgott .11 ' ' {prefix) (number)
¢ CEB - IRt § ¥ LY. 1 VA" PISTA20..cenen
Address of Autho: 3883 Nashue Dr H..Miaaiammga.,_ﬁnt
Covering Dates of Survey to July 1, 1984 P723895.....c000nuun PISTL2Lcconeveennne
hinccutting to office)
) Total Miles Of LinC Cut .?.22389.6 -------------- 22648.90." ooooo vesassee
R7238917.............. PZ2R48AL...............
SPECIAL PROVISIONS DAYS P723898, PI64892 ¥
CREDITS REQUESTED Gcophysical per claim 'g
. . ‘—Elcctromagnctic -222389'9 0000000000 u"BJBl‘ags- ooooooo XYY ‘E:
ENTER 40 days (includes g
line cutting) for first —Magnetometer__________ B -2 & 3¢ U 1 114 DN Eg
survey. ~Radiometric PI2L2BBwrrreererreerereressssnssssessssnes . g
ENTER 20 days for each ~Other.
additional survey using Geological > B 7% 3 : Lo TN sevesees =
same grid. .
Geochemical PIR4U200 o ecrerernninninrnssisassisssaorenes -
AIRBORNE CREDITS (Speciat provision credits do not apply to airborne surveys) N -3 1T 1 - O

Magnetometer._ 40 __FElectromagnetic 40 _ Radiometric
(enter days per claim) PT2UBDD e rveereeresranrersssessisiasssssns verenaens

DATE:Aug.3, 1984 _ sionaTure. X TRl .9.72439@, ...............................................

Author of Report or Agent

FRGRUSHEN Ymmm SN NN B GON B NN BaE B BN Be BN B BN E.

s RI24293 ..o s

Res. Geol. Qualifications _.<: A 4 //
Previons Survers BI28296 ..

File No. Type Date Claim Holder P124297

.................. l:.u.n-...-.-........-......-.....-.......................u---......n........-un........ .g‘?‘ag‘ag‘&"“"‘““""‘“"“""“""“""“."““
................................... O PI24299
............................................................................................................... LAY LD N
.................. Luvesersernimnnnadscrsnsnmmnnnndorseriiimiiieiimrmimees e [ P757418

l .............................................................................................................. TOTAL CI‘AIMS- . 29

| 1 ]
837 {5/79)

y




INDUCED POLARIZATION

GEOPHYSICAL TECHNICAL DATA

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

Number of Stations
Station interval
Profile scale

Contour interval

ELECTROMAGNETIC

GRAVITY

RESISTIVITY

Number of Readings

Line spacing

Instrument

Accuracy — Scale constant

Diurnal correction method

Base Station check-in interval (hours)

Base Station location and value

Instrument

Coil configuration

Coil separation

Accuracy

Method: [ Fixed transmitter

Frequency

(J Shoot back O In line

[ Paraliel line

Parameters measured

{specify V.L.F. station)

Instrument

Scale constant

Corrections made

Base station value and location

Elevation accuracy

Instrument

Method [C] Time Domain

[ Frequency Domain

Paramecters — On time Frequency
— Off time Range
— Delay time

— Integration time

Power

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

Size of detector

Overburden

(type, depth — include outcrop map)

OTHERS (SEISMIC, DRILL WELL LOGGING ETC.)

Type of survey

Instrument

Accuracy

Parameters measured

Additional information (for understanding results)

AIRBORNE SURVEYS

Type of survey(s) EM-and-Magnetics(Helleopter—Borne)

Instrument(s) Aerodat 3 frequency Geonics/GeometricsG-803-proten
' {specify for each type of survey)
Accuracy____k 1 gamma

{specify for each type of survey)

Navigation and flight path recovery method Motorola MinieRanger (MRS IlI)-radax

positioning system/Geocam tracking camera to record f£light-path

Aircraft altitude__60m Line Spacing 1.00m

Miles flown over total area__575 Over claims only._29




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

SAMPLY, PREPARATION

{Includes drying, screening, crushing, ashing)

Mesh size of fraction used for analysis

General

ANALYTICAL METHODS
Values expressed in: per cent |
p.p.m. (.
p-p.b. O
Cu, Pb, Zn, Ni, Co, Ag, Mo, As,(circle)
Others
Field Analysis { tests)
Extraction Method
Analytical Method
Reagents Used
Field Laboratory Analysis
No. ( tests)
Extraction Method
Analytical Method
Reagents Used
Commercial Laboratory tests)

Name of Laboratory

Extraction Method

Analytical Method

Reagents Used

General




® DAVID R. BELL GEOLOGICAL SERVICES INC.

2831 THIRD AVE., SUITE 14
BOX 1250
TIMMINS, ONTARIO
P4AN 735
(705) 264-4288

REGISTERED

|
|
|
August 2, 1984 |
|

. F tethous RECEIVED

Lands Administration Branch |
Mining Lands Section AUG - 3 1984 ‘
Ministrny of Natural Resounrces |
Room 6610, Whitney Block MINING LANDS SECTION \
Queen's Pank ‘
Toronto, Ontario
M7A 1W3

Dean Mr. Mathews:

Re: Micham Explonation Inc., # 5410, 29 claim property
P723893 ot al

Enclosed please find 2 copies of a Helicoptern Borne
EM and Magnetic repont coverndng the above property as pen
Ontarnio Ministrhy of Natural Resounrces requirements. The Repont
of Work negarnding this was reconded June 13, 1984,

Please acknowledge receipi of the above reports.
Sincernely youns,

TR OF RN

R.A., Belf
Vice~President

RAB/kg
Encl.

File - 5410 - connesp., claims
geophysics reports




Y L
‘ R R RN, S o
AR RN ALYy rE b i4‘33 : ok "‘r

g st i ek - v o

¥
1,0

o i B AR Ko

™

T

TRiM LINE

THE TOWNSHIP
oF

HALCROW

DISTRICT OF
SUDBURY

PORCUPINE
MINING DIVISION

SCALE: 1INCH 40 CHAINS

"»'.:;LEGENB

PATENTED LANO ‘
CROWN LAND shLE “ CS.

 LEASES e ©
' Log

LGG&TE!? LAND -

- LICENSE OF occwﬁmtw | 10
© MINING RIGHTS ONLY . M.R.6.

- SURFACE RIGHTS ONLY -“ SR

‘ RQ‘M . _ T ST

iy
2

,mnmsn ROADS e ec—"

KING'S HIGHWAYS =~ e Ypoee

RAILWAYS  ~
POWER LINES T
MARSHM OF MUSKEG ¢ ¢7
MINES o : ;o
CANCELLED

A0 1BRWREDE o 7002 HAL CROW 220 [ S o Sy i e . : ey — & S SN -

TiM. LINE

=




R
TN
T~ |
E% B o( i e ?;__;- " LEGEND
\\\ . <\ F. N ‘ 50% ......... —
NN " \F | r::ﬂo ......... —
b - { TN < )
i th 4
N2 R | | ‘ 00 »
) | ﬂB | S
Nl - SYS=a
I . > \\___;_: T ' e Vice
‘ 1 "Nf %1\%\ - : ‘ Siaf.mnfre
. . ' ) = Q. .
\ #2. 7022 ‘ 2> )\ ] L |
VLF-EM =2 EJ ‘A - iroas - Sowbil L\V g .
. '/’ pidout L.
\ 94/;(- <\,__
.\ e 5
= . MICHAM EXPLORATION INCORPORATED
| | | PROJECT 5410
. " VLF-EM TOTAL FIELD CONTOURS
' ' SWAYZE AREA
. ‘ ONTARIO m\y ‘/ {_/,/:‘:__"J ‘)
SCALE 110,000 _
| | | | ) | | 7 Q@) : DATE: March, April 1984
NRUANTARAALY § TEE || Vacrooarumimep [ v a0
41010NWO290 2.7022 HALCROW 210 T J:; . ' : o g o J ‘ _ MAP No: 4




Ll

(AN

7922 HALCROW

o

M,
o~

820

)y
L]

|
O]

Qi
NS

Y

. “
LEGEND
250 GAMMAS. ... | s
50  gammas.. ... .. e
10 gammas. ... . . e ——
83°00'
Riy™
D
“oo 0/ iop
\-lc‘“ | Sy lvanite
L.
Sawdilt
47°45"' & = ’ &
{JL pidout L

MICHAM EXPLORATION INCORPORATED

PROJECT 5410
"TOTAL FIELD MAGNETIC MAP

SWAYZE AREA

SCALE  1/10,000

0 330 660 1320 1/2 mile
0 00 200 500 | Kilometre
~ DATE: March, April 1984

=4
¥ AERODAT LIMITED

N.T.S. No: 4|1 0O

MAP No 3

'




I

H M

Wee9a 2.7@22 HALCROW

e o

p.p.m.
30
in-phase
20 ‘
Lo Quadrature
0
COAXIAL - 946 Hz
83°00"
e
N
“00 0/ m‘.‘e 1
~|°° Sy tvanite
Y L.
Sowdill -
47°45" o L & feCo
Ridovt &

MICHAM EXPLORATION INCORPORATED

| PROJECT 5410 _
“ AIRBORNE ELECTROMAGNETIC SURVEY

PROFILES
SWAYZE AREA
ONTARIO PRCER
SCALE 1/10,000
0 330 660 1220 172 mile
= =200 50 | Kilomatre

, @J DATE: March, April 1984

W AERODATLIMITED |M75 - 410

MAP No: 2




- (:) — P ofSiromaly A& n-nhas mpoatude T {
< Con Ian.'.\c.:': H'nfk"?%g rec:qcp? sSe r-\'DJ[em Horizontal control. ... MRS TIT
3 : Average bird height ... .. ... 30 metres
\ O veprgroted condurior gy s B Linespacing. .............. 100 metres
VLF-EM conductor axis
\N\ANW Interprated Foault
1000
EM RESPONSE
Conductivity thickness in mhos
® > 500
® 250 — 500 00
@ 125~ 250 s
® 60— 125 g
® 30-60 g
a
® 5-30 3 :
® 8-15 ° Surtocs_
@ 4 - 8 jﬁ- ot
(D 2—-4 I/:i
{ - Frequency {Mz)
O < 2 ot - Conductance {siemans)
’ B |
Calculation based on - PHASE (ppm) 000
45T5 Hz coaxial
83°00'
gyt
o
vies
o‘i‘o. ”
\‘0 Syivanite
) ‘ i
-
| [ K | 5 |
*2.7022 S - b L ; | - - Sowbit N
: . - RV : : 1 L
JEM INTERP | g | S B - [T i 2
L P o Ridout L
- o " -
7241094 _ g :
A\ ] q'

MICHAM EXPLORATION INCORPORATED
AIRBORNE ELECTROMAGNETIC SURVEY
INTERPRETATION MAP

PROJECT 5410
SWAYZE AREA

ONTARIO 7’7 /c/;/”<

SCALE /10,000

. R
o 100 200 500 -t Kilometre

%i ) DATE: March, April 1984

AERODAT LIMITED |N73 t: 410

MAP No: |

RN

4101eNWBR92 2,7022 HALCROW 240




