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l Introduction

A 3-D Borehole Pulse EM survey was performed for Jon North on the Blake 
Property (claims 1208384,1209667) near Thunder Bay, Ontario. Two holes were 
surveyed during the period of October 22- 24,1997. Appendices I- III contain plan and 
sections o f the holes, PBM data profiles, and a description of the Crone Pulse EM 
system.

2 Location and Access

The Blake Property is located near Thunder Bay, Ontario with ATV trails off of 
Highway 61 south providing ready access to the holes.

3 Personnel

The following personnel were involved in the collection of the data and the 
production of this report.

Operator: Denis Jolin; Thunderbay, Ontario
Data collection

Data presentation: Pippa Edwards; Mississauga, Ontario 

Interpretation: Kevin Ralph; Burlington, Ontario

4 Pulse EM Survey Outline 

4.1 PEM General Description

The Crone Pulse EM system is a tune domain electromagnetic method that 
utilizes an alternating pulsed primary current with a controlled shut-off and 
measures the rate of decay of the induced secondary field across a series of time 
windows during the off-time. The system uses a transmit loop of any size or 
shape. A portable 120VDC, 4.5hp Motor Generator powers the PEM 2.4 kW
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Transmitter which provides a precise current waveform through the loop. The 
receiver apparatus is moved along surface lines or down boreholes.

The transmitter cycle consists of slowly increasing the current over a few 
milliseconds, a constant current, abrupt linear termination of the current ("Ramp 
Time"), and finally zero current for a selected length in milliseconds ("Time 
Base"). The EMF created by the shutting-off of the current induces eddy currents 
in nearby conductive material thus setting up a secondary magnetic field. When 
the primary field is terminated, this magnetic field will decay with time. The 
amplitude of the secondary field and the decay rate are dependent on the quality 
and size of the conductor. The receiver, which is synchronised to the off-time of 
the transmitter, measures this transient magnetic field where it cuts the receiver 
apparatus. These readings are across fixed time windows or "Channels" and are 
recorded with the PEM Digital Receiver. Synchronisation between the receiver 
and transmitter is maintained by a direct cable, radio link, or crystal clock.

Specifications of the equipment used for the survey can be found in 
Appendix III at the end of the report.

4.2 Survey Procedure

A single square transmit loop is normally used for the 3-D PEM survey. 
The width of the loop is normally at least half the depth of the hole. All holes are 
dummied probed first and then two passes are made. The first with the "Z" probe 
detects any in-hole or off-hole anomalies and gives information on size, 
conductivity and distance to the edge of a conductor. The second pass with the 
"XY" probe measures two orthogonal components of the EM field in a plane 
orientated at right angles to the borehole. These results give directional 
information to the center of the conductive body.

The Z component data needs no processing. The correction for the XY 
probe rotation as it moves down the hole is done using the measurement of the 
primary field from the "PP" channel, applying a "cleaning" algorithm to remove
most of the secondary field contamination, and comparing to theoretical values. 
To calculate the theoretical PP requires knowing the co-ordinates of the loop and 
hole, and hole deviations. A second method involves the use of an optional 
attachment, or "orientation tool", for the XY probe. The attachment uses 
dipmeters to calculate the probe rotation and hole inclination ( but not the 
azimuth). The orientation tool eliminates concern over transmit loop location.
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4.3 Survey Coverage

Table l: Borehole Survey Coverage

Hole

95-1
96-1

Tx
Loop

1
2

Location

3 15408 E/ 5430689 N
3 13025 E/ 5340150 N

Dip

900
900

Azimuth

O0
O0

Depth

499m
603m

Length
Read
(metres)
20-480 m
20-470 m

Components

X,Y,Z
X,Y,Z

Table II: Borehole Survey Parameters

Hole

95-1

96-1

Tx
Loop

1

2

Loop 
Co-ordinates

3 15258 E 7 5340789 N 
315258 E 1 5340389 N 
315658 E 7 5340389 N 
3 15658 E 7 5340789 N
3 12825 E 7 5340450 N 
3 12825 E 7 53401 00 N 
313225 E 7 5340100 N 
3 13225 E 7 5340450 N

Loop 
Size 
(metres)
400 x 
400

400 x 
350

Current 
(amps)

18

18

Time 
Base
(ms)
33.33

33.33

Ramp 
Time 
(ms)
1.5

1.5

Sync 
Type

cable

cable

Interpretation

Hole 95-1

150 m- The entire interval from 110 m to 180 m is anomalous and is due to a 
graphitic unit at this level. The observed response is essentially an 'edge type' 
anomaly. Channels 1-19 show a typical in-hole anomaly while the late time 
behavior indicates the higher conductivity zone lies away from the hole. The 
cross component response indicates this zone is centered southeast of the hole.

260 m - A short wavelength anomaly is evident here and is probably due to the
conductivity contrast between the graphitic unit above and the gabbro s below this 
level.

300 -380 m- This interval is characterized by a high amplitude background
indicating the entire host rock unit is very conductive. A positive peak is evident 
in early time (channels 1-11) at a depth of 300 m. This peak migrates down the 
hole and peaks in late time at a depth of approximately 370 m. This channel
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migration represents a diffusion of the eddy current pattern in the gabbroic unit. 
The response pattern is of interest because the conclusion is this gabbroic body 
must have a large lateral extent. The Y component response is a -I+ cross-over in 
late time indicating the high conductance zone is centered to the west. The X 
response is a negative peak over this interval indicating this body is probably 
dipping slightly to the south.

380 - 480 m- The Z component maintains its high, anomalous values here indicating the 
hole has intersected conductive material over this entire interval. The X and Y 
component response indicates this conductive material must extend a considerable 
distance (i.e minimum of 50 m) from the hole in all directions. An interesting 
feature is observed in the X component profile at a depth of 390 m. The 
response is a strong -I+ cross-over indicating that the conductor intersected 
here is centered north of the hole.

Hole 96-1

100 m- An in-hole response due to a moderately conductive layer within the 
siltstone unit is evident here.

280 m- A long wavelength in-hole anomaly is centered here with the response 
being due to a graphitic unit.

370 m- The entire interval of 315-370 m is dominated by a high background
response indicating the Logan Sill unit is highly conductive. A distinct in-hole 
response is evident at a depth of 370 m and could possibly indicate the lower 
section of this unit is more highly conductive. However, this is near the contact 
between the Logan Sill and the graphitic Rove Formation and it is not clear which 
unit is causing the response. The X component response is a +I- inflection here 
and this corresponds with a -I+ inflection in the Y component. This would indicate 
the center of this in-hole is located southwest of the hole.

The X component response displays a strong -I+ cross-over at a depth of ~ 
340 m. This cross-over occurs near the middle of the Logan Sill unit and seems 
to indicate the center of this body is located North of the hole.

380 m- An off-hole type anomaly is evident here in channels 1-12 with the
causative body located less than 20 m away at this point. This body appears to be 
located to the southeast.

Interpretation Report
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Summary:

The survey area is characterized by highly conductive host rocks. This short 
survey has shown the units of interest, i.e. the Logan Sill and the vari-textured gabbro 
unit, are also highly conductive and are discernible in this environment. The long 
wavelength anomalies indicate these bodies have a large lateral extent.

Respectfully, submitted,

Kevin Ralph 
Geophysicist 
Crone Geophysics 8c Exploration Ltd.
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APPENDIX I 

PLAN AND SECTION MAPS
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CRONE PULSE EM SYSTEM

SYSTEM DESCRIPTION

The Crone Pulse EM system is a time domain electromagnetic method (TDEM) that utilizes an 
alternating pulsed primary current with a controlled shut-off and measures the rate of decay of the induced 
secondary field across a series of time windows during the off-time. The system uses a transmit loop of 
any size or shape. A portable power source feeds a transmitter which provides a precise current waveform 
through the loop. The receiver apparatus is moved along surface lines or down boreholes.

The transmitter cycle consists of slowly increasing the current over a few milliseconds, a constant 
current, abrupt linear termination of the current, and finally zero current for a selected length of time in 
milliseconds. The EMF created by the shutting-off of the current induces eddy currents in nearby 
conductive material thus setting-up a secondary magnetic field. When the primary field is terminated, this 
magnetic field will decay with time. The amplitude of the secondary field and the decay rate are 
dependent on the quality and size of the conductor. The receiver, which is synchronized to the off-time of 
the transmitter, measures this transient magnetic field where it cuts the surface coil or borehole probe. 
These readings are across fixed time windows or "channels".

SYSTEM TERMINOLOGY

Ramp Time
"Ramp time" refers to the controlled shut-off of the transmitter current. Three ramp times are 

selectable by the operator; 0.5ms, l .Oms, and l .5ms. By controlling the shut-off rather than having it 
depend on the loop size and current ensures that the same waveform is maintained for different loops so 
data can be properly compared.

The l .5ms ramp is the normally used setting for good conductors. It keeps the early channel 
responses on scale and decreases the chance of overload. The faster ramp times of l .Oms and 0.5ms will 
enhance the early time responses. This can be useful for weak conductors when data from the higher end 
of the frequency spectrum is desired.

Time Base
Time base is the length of time the transmitter current is off (it includes the ramp time). This also 

equals the on time of the current. Eight time bases are selectable by the operator. They include the original 
time bases used in the analog system as well as time bases to eliminate the effects of powerline 
interference. The eight time bases are as follows: compatible to analog Rx: 10.89ms, 21.79ms; 60hz 
powerline noise reduction: 8.33ms, 16.66ms, SL 33.33ms; 50hz powerline noise reduction: 10.00ms, 
20.00ms, & 40.00ms

Since readings are taken during the off cycles, the time base will have an effect on the receiver 
channels. Normally, a standard time base is selected for the type of system and survey being used, but this 
can be changed to suit a particular situation. A longer time base is preferred for conductors of greater time 
constants, and in surveys such as resistive soundings where more channels are desired.

Zero Time Set
The term "zero time set" or "ZTS" refers to the starting point for the receiver channel 

measurements. It is manually set on the receiver by the operator thus allowing adjustments for the ramp 
times and fine tuning for any fluctuations in the transmitter signal.

Crone Pulse EM System Description l
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Receiver Channels
The rate of decay of the secondary field is measured across fixed time windows which occupy 

most of the off-time of the transmitter. These time windows are referred to as "channels". These channels 
are numbered in sequence with " l" being the earliest. The analog and datalogger receivers measured eight 
fixed channels. The digital receiver, being under software control, offers more flexibility in the channel 
positioning, channel width, and number of channels.

PP Channel
The PBM system monitors the primary field by taking a measurement during the current ramp 

and storing this information in a "PP channel". This means that data can be presented in either 
normalized or unnormalized formats, and additional information is available during interpretation. The 
PP channel data can provide useful diagnostic information and helps avoid critical errors in field polarity.

Synchronization
Since the PEM system measures the secondary field in the absence of the primary field, the 

receiver must be in "sync" with the transmitter to read during the off-time. There are three 
synchronization methods available: cable connection, radio telemetry, and crystal clock. This flexibility 
enhances the operational capabilities of the system.

SURVEY METHODS

The wide frequency spectrum of data produced by a Pulse EM survey can be used to provide 
structural geological information as well as the direct detection of conductive or conductive associated ore 
deposits. The various types of survey methods, from surface and borehole, have greatly improved the 
chances of success in deep exploration programs. There are eight basic profiling methods as well as a 
resistivity sounding mode.

Moving Coil
A small, multi-turn transmitter loop (13.7m diameter) is moved for each reading while the 

receiver remains a fixed distance away. This method is ideal for quick reconnaissance in areas of high 
background conductivity.

Moving Loop
Same as Moving Coil method, but with a larger transmit loop (l 00 to 300 meters square). This 

method provides deeper penetration in areas of high background conductivity, and works best for 
near-vertical conductors. This method can be used in conjunction with the Moving In-loop survey for 
increased sensitivity to horizontal conductors.

Moving In-Loop
A transmit loop of size 100 to 300 meters square is moved for each reading while the receiver 

remains at the center of the loop. This method provides deep penetration in areas of very high 
background conductivity, and works best for near-horizontal conductors. It can be used in conjunction 
with the Moving Loop survey.

Large In-Loop
A very large, stationary transmit loop (800m square or more) is used, and survey lines are run 

inside the loop. This mode provides very deep penetration (700m or more) and couples best with shallow 
dip conductors ^45 deg.) under the loop.

Crone Pulse EM System Description 2
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Dccpem
A large, stationary transmit loop is used, and survey lines are run outside the loop. This mode 

provides very deep penetration, and couples best with steeply dipping conductors (M5 deg.) outside the 
loop.

Borehole (Z Component only)
Isolated Borehole: A drill hole is surveyed by lowering a probe down a hole and surveying it with 

a number of transmit loops laid out on surface. The data from multiple loops gives directional information 
on the conductors.

Multiple Boreholes: One large transmit loop is used to survey a number of closely spaced holes. 
The change in anomaly from hole to hole provides directional information. 
These methods have detected conductors to depths of 2500m from surface and up to 200m from the hole.

3-D Borehole
Drill holes are surveyed with both the Z and the XY borehole probes. The X and Y components 

provide accurate direction information using just one transmit loop.
Since the probe rotates as it moves down the hole a correction is required for the X-Y data. This 

is accomplished in one of two ways. The standard approach is to use the measurement of the primary field 
from the "PP" channel, apply a "cleaning" algorithm to remove most of the secondary field contamination, 
and compare this to theoretical values. The amount of probe rotation is then calculated, and the correction 
can be made. The second method involves the use of an optional orientation device for the X-Y probe 
which is produced in co-operation with IFG Corp. This attachment uses dipmeters to calculate the probe 
rotation.

Underground Borehole
Underground drill holes can be surveyed in any of the above mentioned borehole methods with 

one or more transmit loops on the surface. Near-horizontal holes can be surveyed using a push-rod system.

Resistivity Soundings
By reading a large number of channels in the centre of a transmit loop it is possible to perform a 

decay curve analysis giving a best-fit layer earth model using programs such as ARRTI or TEMIX.

EQUIPMENT

Transmit Loops
The PBM system can operate with practically any size of transmit loop, from a multi-turn 

circular loop 13.7m in diameter, to a l or 2 turn loop of any shape up to l or 2 kilometers square using 
standard insulated copper wire of 10 or 12 gauge. The multi-turn loop is made in two sections with screw 
connectors. The 10 or 12 gauge loop wire comes on spools in either 300m or 400m lengths. The spools 
can be mounted on packframe winders for laying out or retrieving.

Power Supply
The PBM system normally operates with an input voltage from 24v to 120v. Modifications have 

recently been made to increase the power to 240 volts. The maximum current is still 20 amps. For low 
power surveys a 20amp7hr 24v battery can be used. The power supply requires a motor generator and a 
voltage regulator to control and filter the input voltage to the transmitter.

Specifications: PEM Motor Generator
- 4.5 hp Wisconsin, (2 kw) - 11 hp Honda (4 kw); 4 cycle engine
- belt drive to D.C. alternator
- cable output to regulator

Crone Pulse EM System Description 3
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- maximum output: 120v, 20amp (2 kw); 240v, 20amp (4 kw)
- fuse type overload protection
- steel frame
- external gas tank
- unit weight: 33kg (2 kw); 52kg (4 kw)
- optional packftame
- wooden shipping box
- shipping weight: 47kg (2 kw); 80kg (4 kw)

Specifications: PEM Variable Voltage Regulator
- selectable voltage between 24v and 120v or 48v and 240v
- 20amp maximum current
- fuse and internal circuit breaker protection
- cable connections to motor generator and transmitter
- anodized aluminum case
-unit weight 10kg; shipping weight 18kg
- padded wooden shipping box

Transmitter
The transmitter controls the bi-polar on-off waveform and linear current shut-off ramp. The latest 

2000w PEM Transmitter has the following specifications:

Specifications: PEM Transmitter
-timebases: 10.89ms, 21.79ms, 8.88ms, 16.66ms, 33.33ms, 10ms, 20ms, 30ms
-ramptimes: 0.5ms, 1.0ms, 1.5ms
- operating voltage: 24v to 120v (2 kw); 48v to 240v (4 kw)
- output current: Samp to 20amp
- monitors for input voltage, output current, shut-off ramp, tx loop continuity, instrument temperature, 

and overload output current
- automatic shut-off for open loop, high instrument temperature, and overload
- fuse and circuit breaker overload protection
- three sync modes: 1) built-in radio and antenna

2) cable sync output for direct wire link to receiver or remote radio
3) connectors for the crystal clock

- anodized aluminum case
- optional packframe
- unit weight 12.5kg; shipping weight 22kg
- padded wooden shipping box

Receiver
The receivers measure the rate of decay of the secondary field across several time channels. Three 

types of receivers are available with the PEM system: Analog Rx, Datalogger Rx, and Digital Rx. The 
Analog Rx and Datalogger Rx read eight fixed time channels while the Digital Rx, under software 
control, offers a variety of channel configurations. The Digital Rx has been used in the field for contract 
surveys since 1987.

Specifications: Digital PEM Receiver
- operating temperature -400C to 500C
- optional packframe
- unit weight 15kg; shipping weight 25.5kg
- padded wooden shipping box
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Hardware:
- 24v rechargeable gel cell battery supply
- two CMOS microprocessors (NSC800)
- alphanumeric keyboard
-2x16 character cold weather display
-16 x 40 character (256 x 128 pixels graphic) display
- 64k byte solid state memory storage
- cable, radio or crystal clock synchronization
- RS-232 serial I/O 
Sampling process features:
- 16 bit A/D conversion
- digital recording of data in nano-tesla/sec
- rejection of atmospheric noise samples based on digital threshold detection
- automatic gain control to optimize receiver signal to noise ratio

Menu driven operating software system offering the following functions:
- controls channel positions, channel widths, and number of channels using a basic slice of 4.5msec
- time bases: 10.89ms, 21.79ms, 8.88ms, 16.66ms, 33.33ms, 10ms, 20ms, and 30ms
- ramp time selectable in 4.5msec steps
- sample stacking from 512 to 65536
- scrolling routines for viewing data
- graphic display of decay curve and profile with various plotting options
- routines for memory management
- control of data transmission
- provides information on instrument and operating status

Sync Equipment
There are three modes of synchronization available; radio, cable, and crystal clock. The radio 

sync signal can be transmitted through a booster antenna from either the PEM Transmitter internal radio 
or through a Remote Radio.

Specifications: Sync Cable
- 2 conductor, 24awg, Teflon coated
- approx. 900m per aluminum spool with connectors

Specifications: Remote Radio
- operating frequency 27.12mhz
- 12v rechargeable gel cell battery supply
- fuse protection
- sync wire link to transmitter
- coaxial link to booster antenna
- anodized aluminum case
- unit weight 2.7kg

Specifications: Booster Antenna
- 8m, 4 section aluminum mast
- guide rope support
- 1A wave CB fiberglass antenna
- range up to 2km
- coaxial connection to transmitter or remote radio

Crone Pulse EM System Description 5



Crone Geophysics A Exploration Ltd.

Specification: Crystal Clocks
- heat stabilized crystals
- 24v rechargeable gel cell battery supply
- anodized aluminum case
- rx unit can be separate or housed in the receiver
- outlet for external supplementary battery supply

Surface PEM Receive Coil
The Surface PEM Receive Coil picks up the EM field to be measured by the receiver. The coil is 

mounted on a tripod that can be positioned to take readings of any component of the field.

Specifications: Surface PEM Receive Coil
- ferrite core antenna
- built-in preamplifier
- VLF filter
- l Okhz bandwidth
-23:1 amplifier gain
- two 9v transistor battery supply
- tripod adjustable to all planes
- unit weight 4.5kg; shipping weight 13.5kg
- padded wooden shipping box

Borehole PEM Z Component Probe
The Z component probe measures the axial component of the EM field. The Z component data is 

not affected by probe rotation so no correction are required.

Specifications: Borehole PEM Z Component Probe
- ferrite core
- built-in preamplifier
- dimensions: length -1.6m; dia - 3.02cm (3.15cm for high pressure tested probes)
- internal rechargeable ni-cad battery supply
- replaceable heat shrink tubing for abrasion protection
- pressure tested for depths 1300m, 2000m, and 2800m
- packaged in padded cover and aluminum tube
- shipped in padded wooden box; total weight 17kg

Borehole PEM XY Component Probe
The X Y probe measures two orthogonal components of the EM field perpendicular to the axis of 

the hole. Correction for probe rotation can be achieved by two methods. The standard approach is to use 
the measurement of the primary field from the "PP" channel, apply a "cleaning" algorithm to remove most 
of the secondary field contamination, and compare this to theoretical values. The amount of probe rotation 
is then calculated, and the correction can bc made. The second method involves the use of an optional 
orientation device for the X-Y probe that uses dipmeters to calculate the probe rotation.

Specifications: Borehole PEM XY Component Probe
- ferrite core
- built-in preamplifier
- dimensions: length - 2.01m; dia - 3.02cm
- internal rechargeable ni-cad battery supply
- selection of X or Y coils by means of a switch box on surface or automatic switching with Digital 
receiver

- replaceable heat shrink tubing for abrasion protection
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- pressure tested for depths to 2800m
- packaged in padded cover and aluminum tube
- shipped in padded wooden box; total shipping weight 20kg

Orientation Device
The orientation device is an optional attachment for the XY probe which measures the rotation of 

the probe using two dipmeters.

Specifications: Orientation Device
- 2 axis tilt sensors
- sensitivity +A- 0.1 deg.
- operating range -89.5 to -10 deg.
- dimensions: length - 0.94m; dia - 28.5cm
- packaged in padded cover and aluminum tube
- shipped in padded wooden box; total shipping weight 11kg

Borehole Equipment
To lower the probe down a drill hole requires a cable and spool, winch assembly frame and cable 

counter. Borehole surveys also require equipment to "dummy probe" the hole before doing the survey.

Specifications: Borehole Cable
- two conductor shielded cable
- kevlar strengthened
- lengths are available up to 2600m on three sizes of spools.
- shipped in wooden box

Specifications: Slip Ring
- attaches to side of borehole cable spool providing a connection to the receiver while allowing the spool to 
turn.

- VLF filter
- pure silver contacts

Specifications: Borehole Frame
- welded aluminum frame
- removable axle
- chain driven, 3 speed gear box
- hand or optional power winding
- hand brake and lock
- two sizes: standard for up to 1300m cable; larger for longer cables
- shipped in wooden box

Specifications: Borehole Counter
- attaches to the drill hole casing
- calibrated in meters
- shipped in wooden box; total weight 13kg

Specifications: Dummy Probe and Cable
- solid steel or steel pipe
- same dimensions as borehole probe
- shear pin connection to dummy cable
- steel dummy cable on aluminum spool
- cable mounts on borehole frame
- various lengths to 2600m on 3 spool sizes.

Crone Pulse EM System Description 7
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CERTIFICATE OF QUALIFICATIONS

l, Jon North, of the Town of Oakville, Province of Ontario, hereby certify that:

l am a mineral exploration geologist residing at 1413 Jefferson Crescent, Oakville, 
Ontario, L6H 3G5.

l am a graduate of the University of Western Ontario with the degree of B.Sc. (Geology 
Department) awarded in 1984.

l am a graduate of Memorial University of Newfoundland with the degree of M.Sc. 
(Department of Earth Sciences) awarded in 1988.

l am a graduate of the University of Western Ontario with the degree of Ph.D. (Geology 
Department) awarded in 1993.

My principle occupation since 1984 has been as a consulting geologist and researcher.

l am a member of the Prospectors and Developers Association of Canada.

l am a Fellow of the Geological Association of Canada.

l am a member of the Association of Geoscientists of Ontario.

l have visited and have a 2507o interest in the property described herein but was not 
present during the geophysical survey.

DATED AT OAKVILLE THIS ' ^ DAY OF -^ i 1 997

V"
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SUMMARY

Concentrations of nickel, copper, and platinum group metals are widespread in the 
Mesoproterozoic Keweenawan rocks of the northern Lake Superior area. At Blake 
Township, Ontario nickel-copper concentrations are in magmatic rocks attributed to the 
initial stage of development of the Keweenawan Rift and have been correlated in the 
literature by several writers with the magmatic rocks containing the nickel, copper, and 
platinum group metal concentrations in the Duluth Complex, Minnesota, the Crystal 
Lake Gabbro, Ontario, and the Coldwell Complex, Ontario, all of which are layered 
gabbroic complexes. The magmatic rocks in and near Blake Township are not layered 
gabbroic complexes rather they are a series of horizontal sills.

The nature and distribution of these metal concentrations is attributed to the 
development of the ea. 1.1 Ga Keweenawan intracratonic rift on the basis that: 
i) mineral occurrences include orthomagmatic Ni-Cu occurrences with or without

Pt, Pd, Au Cu-Au, Cu, Fe; 
ii) the rock association is Keweenawan diabase and gabbro intrusions at the Duluth

Complex, Coldwell Alkaline Complex, and Blake Township gabbros; 
iii) the paragenesis and texture of the metal sulphide minerals indicate that the

sulphides are fractionated immiscible sulphide liquids which were concentrated
by gravitational settling within or near the base of diabase sheets, channelized
diabase sills, and layered gabbroic complexes

A work program of 3D down-hole pulse EM surveying was completed on 2 drill holes in 
Blake and Pearson Townships on a property comprised of 4 claims and 40 claim units. 
At drill hole MC-95-1 in Blake Township an off-hole conductor in a mineralized gabbro 
was measured in the X component of the PEM. At drill hole MC-96-1 in Pearson 
Township several conductors were measured which coincided with pyritic argillite of the 
Rove Formation.

1802J
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Introduction
The writer originally applied for OPAP funding jointly with Mr. Allan Willy, and Mr. Rod 
Woolham. OPAP funding was granted to the writer and was to have been spent on 
further exploration of the Pichette gold and Keno Dam gold properties. In light of the 
recent drop in gold prices to less than US$300 and the fact that a promising nickel 
property was identified, with which the writer has a personal 2507o interest, a verbal 
request for a change in project area was made by the writer to Mr. Ed Salonyka 
September 2, 1997. This document outlines the rationale and results of the exploration.

In 1995, Metro Chaschuk of Thunder Bay, a prospector and entrepreneur, drilled a 
498.66 m vertical hole into Keweenawan diabase and gabbro intrusions 25 km south of 
Thunder Bay, Ontario (Figure 1). The property is 15 km north of the Great Lakes Nickel 
deposits in the Crystal Lake gabbro, and 60 km north of the northernmost edge of the 
Duluth Complex in Minnesota. Mr. Chaschuk discovered a 131 m thick gabbroic 
intrusion which contained concentrations of iron, copper, and nickel sulphide minerals. 
The Ontario Geological Survey commissioned a study of the drill core with a view to 
interpreting the significance of the mineralized rock (Lightfoot and Lavigne 1995). The 
study concluded among other things: 
i) " base or precious metal geochemical data from a sulphide-bearing gabbro

intrusion are encouraging in the context of setting"; 
ii) "the mineralized gabbros containing less than 20Xo sulphide carry 0.1 to 2.40Xo S,

300 to 915 ppm Ni, 200 to 1809 ppm Cu, 20 to 50 ppb Pd and detectable Au (5
to 21 ppb)"; 

iii) "These values compare favourably with disseminated sulphides in the
disseminated sulphide zones in gabbro-dolerites of intrusions found in the
Noril'sk region"; 

iv) "the presence of anomalously high Ni, Cu, and PGE attests to the equilibration of
these sulphides with large volumes of magma"; and 

v) "the significance of the weakly mineralized intrusions in the region southwest of
Thunder Bay cannot be overstated. This environment may well turn out to be
equivalent in many respects to the epicontinental setting of the Noril'sk deposits,
and therefore more rigorous exploration efforts are clearly warranted in the
region".

In 1996, the writer began the exercise of area selection for Ni-Cu deposits in the 
Thunder Bay area and the property of Mr. Chaschuk was recommended by Mr. Maurice 
Lavigne of the MNDM in Thunder Bay. A scenario for exploration and development of 
the property has been discussed by the writer with Mr. Chaschuk, beginning with this 
initial work and leading to further exploration.

Description of the property
The area is south of Thunder Bay, Ontario. Access is by Highway 61, 25 km south of 
Thunder Bay. The property is 4 claims comprised of 40 claim units in Blake and 
Pearson Townships (Figure 2). The claim information is described below.
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Figure 1: Location of the Blake Project and geology of western Lake Superior after 
Smith and Sutcliffe (1987).
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Figure 2: Claim sketch of the Blake Project and location of drill holes MC-95-1 and 
MC-96-1(NB: different scales of the MNDM claim maps).



Recorded Holders of the claims: METRO CHASCHUK 750Xo, JON NORTH 2507o 

CLAIM NO. RECORDING DATE ACREAGE (Ha) TOWNSHIP

1209667
1208382
1208383
1208384

13 June 1996
20 June 1995
20 June 1995
5 July 1995

640 (256)
480(192)
320(128)
160(64)

Pearson G-682
Blake G-645
Blake G-645
Blake G-645

Geology
The area south of Thunder Bay is within the northern margin of the Southern Province, 
south of the boundary between the older Archean craton in the north and Paleo- to 
Mesoproterozoic basins in the south. In this area of the Southern Province (c.f. Ontario 
Geological Survey 1991, Bedrock Geology of Ontario, West-Central Sheet; 
Ontario Geological Survey, Map 2542, 1:1,000,000) the Paleoproterozoic Gunflint 
Formation and Rove Formation of the Animikie Supergroup are intruded by several 
Mesoproterozic gently-tilted diabase sills and subvertical dikes of the Keweenawan 
Supergroup. The Keweenawan intrusions of the western Lake Superior area include 
the Duluth Complex, Coldwell Complex, and Crystal Lake Gabbro.

In the area of the Duluth complex, development of a world class Ni-Cu camp has been 
frustrated by the disseminated character of the Ni-Cu resource in spite of the vast 
amount of contained metal (4,000,0001 @ Q.66% Cu, Q.20% Ni). The same can be said 
of the development of the nearby, comagmatic Crystal Lake gabbro in Ontario which is 
another example, albeit a smaller example, of a mineralized, Keweenawan, layered, 
tholeiitic intrusion with a resource of 45.6 Mt @ Q.334% Cu, Q.183% Ni, plus minor PGE 
and Au. Conventional wisdom is that if the feeders to these intrusions could be 
discovered, there would be high grade Ni-Cu deposits in the focused magma channels 
analogous to those at Noril'sk, Siberia, the largest magmatic nickel deposit in the world.

Ten kilometers north of the Crystal Lake gabbro the Keweenawan intrusions change 
character from large, layered, mafic complexes, representing frozen magma chambers, 
to gently-tilted tholeiitic and picritic sills and dikes known in Ontario as the Logan Sills. 
There are several Ni-Cu occurrences in the area. There are two well known sills, each 
approximately 150 m thick, which can be traced from the Minnesota border with Ontario 
to Lake Nipigon. The exploration opportunity is that these are the focused magma 
channels or feeder conduits through which the Keweenawan flood basalts and layered 
tholeiitic gabbro complexes were erupted, hence, they are the most prospective targets 
for Ni-Cu deposits. Because the sills are gently tilted or flat lying, large concentrations 
of Ni-Cu-PGE could be concentrated at their base and be blind to surface. The 
maximum thickness of the sills is 300 m, hence Ni-Cu concentrations at their base are 
within exploration range.

In the area south of Thunder Bay, there are 6 sub-horizontal sills interpreted as 
comagmatic with the Duluth Complex, Logan Sills, and Crystal Lake Gabbro. Metro
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Chaschuk has drilled several vertical holes through the sills. At 460 12'N, 89029'W Mr. 
Chaschuk intersected core lengths of 44 m of disseminated Ni-Cu-PGE-bearing 
sulphides at the base of the lowermost sill at a vertical depth of approximately 400 m. It 
is instructive to emphasize that the prospector drilled through the sill and into the 
underlying host rocks, hence the geologic environment is different from that at the 
Crystal Lake and Duluth gabbros which have low grade Ni-Cu because this environment 
is of different geometry and has great potential to be mineralized with concentrated Ni- 
Cu in massive sulphide bodies at the base of the sill. Because of the potential for the 
discovery of a massive Ni-Cu resource in the base of the sill, or another sill like it, this 
property represents an excellent exploration opportunity.

History of exploration
1962: GSC total field magnetic survey at V* m ile line spacing
1991: Ontario Geological Survey Map 2542 West-Central Sheet Bedrock Geology of
Ontario scale 1:1,000,000
1964: Ontario Department of Mines Map 2065, Atikokan-Lakehead Sheet, scale
1:253,440
1936: Tanton (1935) Canada Department of Mines Map 356A and 355A (out of print),
Pigeon River Area, Thunder Bay District, scale 1:63,360
1963: (52A/03 NW) Nashua Exploration and Mining Limited staked 7 claims and
optioned a quarter section (4 claims) in Blake Township and drilled two vertical holes in
June 1963 on what is now the northwest part of claim 1216454 (Church 1963). The
holes were drilled to test a ENE-trending magnetic anomaly which was defined in the
GSC aeromagnetic survey. Hole 1 was drilled 244 m south of the boundary between
CON VI and CON VII. Hole 2 was drilled 82 m east of the first hole and would have
been close to the west edge of Highway 61.
The overburden thickness varies from 63 to 73 m in hole 1 and 2 respectively. The only
bedrock in hole 1 was at the last 1.8 m of the hole and "black amygdaloidal lava
containing native silver and massive fine-grained nickel sulphides" was discovered in
that short intersection. The hole ended at 64.92 m and the assays of the core were not
reported. Hole 2 intersected Rove Formation shale to 87.48 m, a 59.44 m thick
medium-grained gabbro from 87.48 to 146.92 and then shale to the end of the hole at
239.27 m. The mineralized amygdaloidal lava in hole 1 was not observed in this hole.
Because the mineralized black amygdaloidal lava was not intersected in both drill holes,
and is somewhat out of character with the local geology which is diabase sheets and
shale, it could have been a large boulder or a small vein-like Ag-Ni occurrence which
are common to the area.
1968: Firefly Mining Corporation Limited staked 9 claims in Blake Township to cover
the magnetic anomaly explored by drilling in 1963 by Nashua (Thoday 1968,
Christopher 1969). In 1969 a ground magnetometer survey was made over the claims
which are the areas of claims 1216454, 1212453, and the 4 northernmost units of
1216452. The ground magnetometer survey was made on lines spaced 61 m apart and
with readings no more than 30 m apart on picket lines. The magnetic anomaly of the
airborne survey was verified and further defined. It is 800 nT above background
magnetic susceptibility and is a circular anomaly with a maximum diameter of 500 m.
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The anomaly was tested with a vertical 133.5 m hole drilled 61 m north of Nashua hole 
1 (with the mineralized black amygdaloidal lava at the bottom of the hole) and would be 
on present claim 1216454 183 m south of Heney's access road. There was 72 m of 
overburden, Rove Formation from 71.63 m to 91.14 m, and a gabbroic intrusion 
intersected from 91.14 m to the bottom of the hole at 133.5 m. In section this geology is 
exactly the same as that in Nashua hole 2. The magnetic gabbro was interpreted as the 
cause of the magnetic anomaly of the ground survey, metals were not concentrated in 
any of the rocks, and no further work was done on the property. 
1989: Metro Chaschuk drilled a 634.85 m vertical hole (MC-89-1). The drill hole was 
collected by the Ministry of Northern Development and Mines, catalogued and filed in 
the Thunder Bay Core Library for further study. The file number of the data in the 
Resident Geologist's office is: TB 0218 89.MC.1. The core library file is F34.38 with 
103 boxes of BQ core. This drill hole was eventually logged, sampled, and used to 
make a basin analysis of the Gunflint and Rove Formation the western part of the 
Penokean orogen from Ontario to Minnesota by a graduate student at Lakehead 
University (Pufahl 1996).
1995: Metro Chaschuk drilled a 498.66 m vertical hole on claim 1208384 (MC-95-1) 
and intersected a mineralized 131 m thick sill. The drill log and interpretation of the 
geology and tectonic setting is described by Lightfoot and Lavigne (1995). 
1996: Metro Chaschuk drilled a 603.44 m deep vertical hole on claim 1209667 (MC-96- 
1). Diabase sills were intersected in the hole. The core was logged by the writer.

Results of the 3D pulse EM survey
MC-95-1 was surveyed to explore for a massive Ni-Cu-PGE sulphide body near the 
hole along the strike of the mineralized gabbro containing a basal concentration of 
disseminated sulphide minerals (cf, Appendix A). There are several anomalies in the 
hole. Most can be attributed to conductive members of the Rove Formation. At 390 m 
a strong -I+ cross over is interpreted as a conductive body north of the hole. This 
conductor coincides with the base of the mineralized gabbro sill (see attached survey 
report (Appendix B).

MC-96-1 was surveyed to establish the background conductivity of the rocks of the area 
and explore for a massive sulphide body near the hole. There are several anomalies in 
the hole and off the hole. Most of the conductors appear to relate to conductive 
members of the Rove Formation (see attached survey report (Appendices A and B).

Conclusions and recommendations
The best anomaly discovered in the survey was, as expected, at approximately 390 m 
at the base of the mineralized gabbro sill in MC-95-1. It is recommended that this 
anomaly be tested by diamond drilling.

Respectfully submittj 

Jon North, Ph.D.
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Diamond Drill Core Record

Project: Blake Project Date Started: 25-9-93 UTM: 0315408E 5340689N Sheet 1 of 3 
Hole Number: MC-95-1 Date Completed: 26-8-95 Collar Elevation: 420 metres a.s.l. Total Depth: 498.66 m 
Claim Number: 1208384 Logged By: Jon North Azimuth: n/a Inclination: -90 

Core Size: BQ Survey Type: none
Core recovery: greater than 95Vo 
Core storage: Chaschuk farm core racks, 64 boxes

Notes: Refer to OGS Open File Report 5928 (Lightfoot and Lavigne 
1995) for additional information and assays

m
0

Az.
n/a

Incl.
-90

m Az. Incl.

Metres 
From To Unit Name Description Sample From To Total

0.00
10.97

10.97
110.03

110.03 183.79

Casing
Rove Formation
Siltstone Member

Rove Formaton 
Graphitic Argillite 
Member

183.79 230.58 Diabase: Logan Sill

230.58 265.86 Rove Formaton 
Graphitic Argillite 
Member

Pleistocene overburden
cm-scale interbeds of grey siltstone and 2007o grey to 
black argillite, few scattered mm-scale massive pyrite 
layers, minor intraformational breccia typical of the 
unit, and cm-scale euxinic carbonaceous layers, 
bedding is 90 degrees to c.a. 
black, fine-grained argillite, 10 to 15"ft grey cm-scale 
siltstone laminae, core is moderately swelled through 
pyrite oxidation to melanterite, bedding is 90 degrees 
to c.a., last 15 cm of unit has 2 to 3 mm pyrrhotite- 
epidote veinlet at 10 degrees to c.a. with trace 
sphalerite, the last m is also baked 
Typical, medium- to fine-grained dark green, granular, 
magnetic diabase, trace disseminated pyrrhotite, the 
upper 1 m is a chilled margin with a 5 mm quartz- 
epidote veinlet nearly parallel to the c.a. for 40 cm, 
the upper 2 m of the sill is also slightly pink-orange 
and more feldspathic than average diabase, it may be 
a slightly mor felsic segregation of the sill, the lower 2 
m of the sill is a chilled margin NB: this interval and 
unit corresponds to that from 575 feet to 750 feet in 
Lightfoot and Lavigne (1995) 
as per 110.03 to 183.79, strongly thermally 
metamorphosed, porpyroblastic texture with mm-scale 
K feldspar porphyroblasts



I 
Project: Blake Project 
Hole Number: MC-95-1

Sheet 2 of 3

Metres 
From To Unit Name Description Sample From To Total

265.86 396.73

396.73 430.08

Vari-textured gabbro NB: this unit corresponds to that from 836 feet to 
1266 feet in Lightfoot and Lavigne (1995). 
265.86 to295.65 is a complex contact of black argillite 
fragments angular to rounded and digested, within a 
leucocratic gabbro and red granophyre matrix rich in 
euhedral, medium- to coarse-grained magnetite 
intergrown with mm-scale chalcopyrite and pyrrhotite 
blebs up to 507o of the rock 
295.65 to 352.35 is fine- to medium-grained gabbro 
with pegmatoidal, cm-scale patches, and finely 
disseminated pyrrhotite and minor chalcopyrite, the 
variation in grain size from fine-to medium grains, 
and variation in texture from granular to feldspathic 
pegmatoidal distinguishes the sill from a typical 
Logan diabase
352.35 to 396.65 vari-textured gabbro with 0.5 to 507o 
pyrrhotite and chalcopyrite mm-scale grains which 
are commonly fractionated with chalcopyrite-rich 
upper parts, coarse-grained pegmatoidal patches are 
common.
396.65 to 396.73 the lower part of the sill is chilled to 
fine- to medium-grained gabbro at the contact with the 
host rocks
Gradational to the Gunflint Formation, hard, compact, 
glassy to cherty rheology indicates a qualitative 
degree of thermal metamorphism, few (less than 5*56) 
cm-scale sericitic laminae, probably volcanic in origin, 
bedding is 90 degrees to c. a. 
422.46 to 422.61 1 cm purple fluorite-calcite vein at 
20 degrees to c.a., trace sphalerite in the wall rock to 
the vein as disseminated, fine to medium grains 
436.48 to 436.78 discordant cm- to mm-scale veinlet 
of purple-green fluorite and white, coarse-grained 
calcite at 30 degrees to c.a. with 1"ft disseminated 
sphalerite. Stylolites in the host rock at this interval 
indicate that the unit is transitional to the Gunflint 
Formation

Rove Formation 
Graphitic Argillite 
Member



I Project: Blake Project 
Hole Number: MC-95-1

Sheet 3 of 3

Metres 
From To Unit Name Description Sample From To Total

430.08 462.72 Gunflint Formation 
Transition Zone

462.72 498.66 Gunflint Formation

498.66 End of Hole

this interval is gradational from the graphitic argillite 
with increasing amounts of grey, cm-scale laminae of 
siderite within rock which is still approximately 70"56 
graphitic argillite, bedding is at 90 degrees to c.a. 
typical grainstone of mm-scale chert, jasper, and 
siderite rounded grain beds all cm- to 10's of cm scale 
within a sideritic, cherty, and rarely graphitic colour- 
banded sequence. Abundant (5 to WVo) sericitic 
laminae, 1007o black graphitic argillite laminae, and 
10's of cm-thick intraformational breccia layers 
typical of the unit, bedding is 90 degrees to c.a. 
480.67 to 481.53 quartz-calcite-pyrite vuggy breccia 
vein with trace green fluorite



Diamond Drill Core Record

Project: Blake Project Date Started: 8-11-1996 UTM: 313025E 5340150N Sheet 1 of 2 
Hole Number: MC-96-1 Date Completed: 15-6-1997 Collar Elevation: 450 metres a.s.l. Total Depth: 603.44 m 
Claim Number: 12O9667 Logged By: Jon North Azimuth: n/a Inclination: -90 

Core Size: BQ Survey Type: none
Core recovery: greater than 9507o 
Core storage: Chaschuk farm, 81 boxes

Notes: 81 boxes

m
0

Az.
n/a

Incl.
-90

m Az. Incl.

Metres 
From To

0.00 
0.61

0.61 
51.67

Unit Name

Casing 
Diabase: Logan Sill

Description - , - T - . . r Sample From To Total
Casing in bedrock 
fine- to medium-grained gabbro-diabase, uniform

51.67 254.21 Rove Formation 
Siltstone Member

254.21 314.71 Rove Formation 
Graphitic Argillite 
Member

314.71 367.62 Diabase: Logan Sill

grain size with minor variation, rare coarse-grained 
pegmatoidal patches with coarse pyroxene, 
moderately magnetic, typical Logan sill which is 
the cap to the cuesta at the drill set up, the last 8 m 
of the interval is chilled fine-grained diabase 
grey, fine-grained, colour-banded, cm- to 10's of cm- 
scale laminae of siltstone and black argillite (3007o of 
the unit) with minor pyrite in argillite bands as 
disseminated grains and rare mm-scale massive 
laminae, the siltstone sometimes coarsens to sandy 
laminae, the banded nature of the rock with silt- 
argillite couplets gives the appearance of distal 
turbidite, bedding at 90 degrees to c.a. 
Banded, black, fine-grained argillite with minor 
disseminated pyrite and minor mm-scale massive 
pyrite/pyrrhotite laminae and minor sulphate bloom, 
very carbonaceous and fairly soft, bedding at 90 
degrees to c. a.
254.21 to 314.71 is a transition zone from the 
siltstone member with 250A s iltstone beds, some 
of which are sericitic and probably are, in large part, 
volcanic layers
medium-grained, granular, dark green to almost black 
diabase, 1 m chilled margin at upper contact, slight



(Project: Blake Project 
MC-96-1

Sheet 2 of 2

Metres Unit Name 
From To

Description Sample From To Total

367.62 550.20 Rove Formation 
Graphitic Argillite 
Member

550.20 553.52 Gunflint Formation

553.52 591.90 Diabase: Logan Sill

591.90 603.44 Gunflint Formation

603.44 EOH

variations in texture of this unit with slightly more 
coarse grained patches resembling incipient 
pegmatite although there is no granophyre or 
inclusion-rich parts of the sill. The lowermost 2 m of 
the sill is slightly chilled and has a trace of fine, 
disseminated, pyrrhotite and chalcopyrite 
black graphitic argillite, ^07o cm- to mm-scale siltstone 
laminae and rare chert laminae, minor sulphate bloom 
on the surface of the core, 1 to 307o sericitic volcanic 
laminae increasing in abundance towards the base of 
the interval, rare mm- to cm-scale massive pyrite 
laminae, bedding is at 90 degrees to c.a. 

typical cherty to jasperoidal grainstone in banded 
rock rich in siderite, 10"7o graphitic argillite laminae 
cm-scale, bedding is at 90 degrees to c.a. 
fine- to medium-grained gabbro-diabase, uniform 
grain size with minor variation, 
moderately magnetic, typical Logan sill, the top 2 m 
is a chilled plagioclase-phyric phase, and the basal 
3 m is a fine-grained chilled margin 
grey, colour-banded alternating cm-scale layers of 
sideriteand cherty grainstone with minor hematite, 
15*^ black graphitic argillite laminae, bedding is 90 
degrees to c.a., few stylolites and chamosite partings, 
rare massive pyrite laminae mm-scale
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Appendix B

Geophysical Survey Report by Crone Geophysics and Exploration Ltd.



Ontario Ministry of
Northern Development
and Mines

Declaration of Assessment Work 
Performed on Mining Land
Mining Act. Subsection 65(2) and 66(3), R.S.O. 1990

..~-i~ .i.- -..Personal information coiiw-toH nn thic fnrm ic ^ 
Mining Act, the inforrrie 
Questions about this 
933 Ramsay Lake Roi

- 52A03NW0002 2. 18021 BLAKE
Instructions: - P

- Ploaoc iy(JC ui (Jiilll III iriK.

1 . Recorded holder(s) (Attach a list if necessary)

Transaction Number (oflk*

Files Research" Imaging

900

66(3) of the Mining Act. Under section 8 of the 
3rk and correspond with the mining land holder. 
4orthern Development and Mines; Oth Floor,

use form 0240. A -^ ~2 .18021
Name

Address

Client Number

Telephone Number

O* k U ///B 0 L6H
Fax Number

Name Client Number 3S"J~
Address Telephone Number

P t' L- S-v/5"
Fax Number

2. Type of work performed: Check ( ^ ) and report on only ONE of the following groups for this declaration.

r— Tj^Geotechnical: prospecting, surveys, i — i 
L—J assays and work under section 18 (regs) l — '
Work Type 

3D 60 r t

Dates Work
Performed From

-^ ^

iM ./o j ^~?
Day | Month | Year

Global Positioning System Data (if available)
03*5"*^^^^ S^O&H^ A/
o 3i3 02.^ t: fr3^6 I *TO/^

•EL G r*\

To 2,^
Day

Township/Area 

Blake ^
M or G-Plan Number

G-'&^S . ^ -^

Physical: drilling, stripping, r-] Rehabilita1Jon 
trenching and associated assays ' — '

Month 1 Year

•Pearson Tv-jp.

4*2.

Office Use

Commodity

Total S Value of ^y. , 
Work Claimed / 6T~3L

X 7
NTS Reference

Mining Division " — T" ^L 
\ - C**^J

Resident Geologist *A ^^L^ 
District j LlJLMd tA) tib JJ/

Please remember to: - obtain a work permit from the Ministry of Natural Resources as required;
- provide proper notice to surface rights holders before starting work;
- complete and attach a Statement of Costs, form 0212;
- provide a map showing contiguous mining lands that are linked for assigning work;
- include two copies of your technical report.

3. Person or companies who prepared the technical report (Attach a list if necessary)
Name

Address 

A"// .3 v/^ l {-iSf^ttr\ CS\O0 - {^Jktfi-vi/fe O /Vx l-O/j S&S"
Name ^

Address

Name

Address

4. Certification by Recorded Holder or Age

"RECEIVED
pF^t^WS'/

RFOSC1ENCE ASSESSME

Telephone Number

90S 33 9- -K60
Fax Number

Telephone Number

Ft

Te

Fa
^T

x Number

:Ni

nt

crric
mbJR E C

DEI
A.M. /(
7i8|?i'Pi'

!AL RECORDING
C - SUDBURY
. E. i V' E D - 
: 1 R 1997
93 S~^V?RM.

1. *J6*J Af6A.T?7 T do hereby certify that 1 have persona knowledge of the facts set
(Print Name)

forth in this Declaration of Assessment Work having caused the work to be performed or witnessed the same during 
or after its completion and, to the best of my knowledge, the annexed report is true.

Signature of Recordei Date

Agent's Address Telephone Number Fax Number



12/19/1997 08:27 3053377533 JON NjRTn

DEC 18 '97 16^26 FR GEOSIIENCE PSSESSMENT 7056705881 TD 319053377583 P . 02/02

5. WorS* to bc recorded and distributed. Work can only be assigned to claims that are contiguous (adjoining) l? 
the mining land where work wai performed, at the time work was performed. A map showing the contiguous link 
must accompany this lorm, l f 9"7(//), ///^^

Mining Claim Number. Or il 
work was don* on other tllgibl* 
mining lend, show m ims 
column the location number 
indicated on (he claim map

"8

eg

•9

1

2

3

4

5

6

7

B

9

10

11

12

13

14

TB 7827

1234567

1234568

HoiU-v ^

i2ofr3? i- i/
izofirs
'lot'jfy s

^*v

15 [

Number 01 Claim 
Units For Dinar 
mining land. 111!
heciam.

18 ha

12

2

/6
il
f
u

Valu* of work 
performed on this 
claim or oihtr 
mininojand.

Value ot *ork 
applied to wis
claim

fff /fc /^ . ^
S28. 825 N/A

0

S 8. 692

^j^Zil'&L

^'H,i2r^
^

ty

924,000

S 4,000

2. ^6h' ytf
Wry M
IH6 f^- ' ^Ufti w j Dof

Wvto'

O-5"*
**v
- —— ̂

'

Column Totals

L. _

Value ot work 
assigned lo other 
mining claims.

*OLM/
^24,000

0

0

1H40"-ft0,
r7

7r ——

1

a

RE^Cix/rc^f\— i v L.LJ
D?C 1 : 1S37

GEOSCIE
•'" i "" ..^

•fM-l^-

tifa&f^l -tf*i 4Mttfcy.22^i

VCE ASSESSMEI^

Bank, value ot worK 
W be distributed 
at a Mure dal*.

S2.825

0

(4,8927~ o
c?
o

7 o

h — ———

T
^UJ 1 ILfc

^^^

^ 02 L 0ft 0

l, *,Ic**~J AJQf&rj"_________^__^ . do hereby certify that the above work credits are eligible under 
i PI i m Fuii Name)

subsection 7 (i) of the Assessment Work Regulation 6/96 for assignment to contiguous claims or for application to 

the claim where the work was done.
Signature ol (W

~[b~ai*
jjplfl*f or Agen

A/.
m Writing

0. Instructions for cutting back credits thai are not approved.

Some ot the credits claimed in this declaration may be cut back. Please check ( ^ ) in the boxes below to show how

you wish to prioritize the deletion of credits:

O 1. Credits are to be cut back from the Bank first, followed by option 2 or 3 or 4 as indicated. 

D 2. Credits are to be cut back starting with the claims listed last, working backwards: O' 
[*f 3 Credits are to be cut back equally over ali claims listed in this declaration: or 

Q 4. Credits are to be cut back as prioritized on the attached appendix or as follows (describe):

Note: It you have not indicated how your credits are to be deleted/ credits will be cut back from the Bank first, 
followed by option number 2 if necessary.

For Office Use Only
Received Stamp """~ Approved

0*41 (01/4*1

Approved

oat* s*m

Tel4l Value of Cradu

leu Recording by'Mining ^•o&'d*' (Signatut*)

TOTflL PflGE.02



Ministry of
Northern Development
and Mines

Ministere du 
Developpement du Nord 
et des mines

Statement of Costs 
for Assessment Credit

Etat des couts aux fins 
du credit d'evaluation

Mining Act/Loi sur les mines

Transaction No./N0 de transaction

1.18021
Personal information collected on this form is obtained under the authority 
of the Mining Act. This information will be used to maintain a record and 
ongoing status of the mining claim(s). Questions about this collection should 
be directed to the Provincial Manager, Minings Lands, Ministry of Northern 
Development and Mines, 4th Floor, 159 Cedar Street, Sudbury, Ontario 
P3E 6A5, telephone (705) 670-7264.

Les renseignements personnels contenus dans la presente formule sont 
recueillis en vertu de la Lol sur les mines et serviront a tenir a jour un registre 
des concessions minieres. Adresser toute quesiton sur la collece de ces 
renseignements au chef provincial des terrains miniers, ministere du 
Developpement du Nord et des Mines, 159, rue Cedar, 4e etage, Sudbury 
(Ontario) P3E 6A5, telephone (705) 670-7264.

1. Direct Costs/CoQts directs

Type

Wages 
Salalres

Contractor's 
and Consultant's 
Fees
Drolls de 
('entrepreneur 
•t de I'expert- 
consell

Supplies Used 
Fournltures 
utlllsees

Equipment 
Rental 
Location de 
materiel

Description

Labour 
Main-d'oeuvre
Field Supervision 
Supervision sur le terrain

Type 

SJivey Cai/1

Il4v0'e-k.-r7t^

Type

phthccpi**)

Type

Amount 
Montant

/^O'oo

^Wf""

tor**

IS--oo

Total Direct Costs 
Total des coOts directs

Totals 
Total global

/CO 'a0

•^30*

IS'00

tlHZv

2. Indirect Costs/CoQts indlrects
* * Note: When claiming Rehabilitation work Indirect costs are not 

allowable as assessment work.
Pour le remboursement des travaux de rehabilitation, les 
couts indlrects ne sont pas admissibles en tant que travaux 
d'evaluation.

Type

Transportation 
Transport

Food and 
Lodging 
Nourrlture et 
hebergement
Mobilization and 
Demobilization 
Mobilisation et 
demobilisation

Description

Type

/tfik'f'Z+'k*— 
/r7.iwj4*f *, - ^**4

4*T

Amount 
Montant

2/V0""

Sub Total of Indirect Costs 
Total nirtlel des coOt* Indlrects

Amount Allowable (not greater than 20H of Direct Costs) 
Montant admissible (n'excedant pas 20 H des coOts directs)
Total Value of Assessment Credit Valeur totale du credit 
(Total of Direct ind Allowable d'evaluation
Indirect coitmt (Total dn coflti direct!

Totals 
Total global

2M*

2'HO' 06

W*

?ft}-fe
•t Indirect* •dmlwIW**

Note: The recorded holder will be required to verify expenditures claimed in 
this statement of costs within 30 days of a request for verification. If 
verification is not made, the Minister may reject for assessment work 
all or part of the assessment work submitted.

Note : Le titulaire enregistrt sera tenu de verifier les depenses demandees dans 
le present etat des couts dans les 30 jours suivant une demande a cet 
effet. Si la verification n'est pas effectuee, le ministre pout rejeter tout 
ou une partle des travaux devaluation presentes.

Filing Discounts Remises pour depdt

1. Work filed within two years of completion is claimed at 1000Xo of 
the above Total Value of Assessment Credit.

1. Les travaux deposes dans les deux ans suivant leur achievement sont 
rembourses d 100 Vo de la valeur totale susmentionnee du credit d'evaluation.

2. Work filed three, four or five years after completion is claimed at 
50W of the above Total Value of Assessment Credit. See 
calculations below:

Total Value of Assessment Credit Total Assessment Claimed
x 0.50 -

Certification Verifying Statement of Cost t

RECEV

2. Les travaux deposes trols, quatre ou cinq ans apres leur achievement 
sont rembourses a 50 tto de la valeur totale du credit d'evaluation 
susmentionne. Voir les calculs ci-dessous.

Valeur -totale du credit d'evaluation

:i D x 0-50 -
Evaluation totale demandee

DEC Attestation de I'etat des coQts

l hereby certify:. ____^^ 
that the amounts shown are as accurate as possible and these costs 
were incurred while conducting assessment work on the lands shown 
on the accompanying Report of Work form.

par la pr6sente :
que les montants indiques sont le plus exact possible et que ces 
depenses ont ete engagees pour effectuer les travaux d'evaluation 
sur les terrains indiques dans la formule de rapport de travail ci-joint.

that as
(Recorded Holder, Agent, Position in Company)

to make this certification

l am authorized Et qu'a titre de je suis autorise
(titulaire enregistre. representant, poste occupe dans la compagnie)

a faire cette attestation.

Signature Date

0212 (04/91) Nota : Dans cette formule, lorsqu'il designs des personnes, le masculin est utilis6 au sens neutre.



Ministry of
Northern Development
and Mines

February 23, 1998

JON WILLIAM NORTH 
1413 JEFFERSON CRES. 
OAKVILLE, ONTARIO 
L6H-3G5

Ministers du 
Developpement du Nord 
et des Mines Ontario

Geoscience Assessment Office 
933 Ramsey Lake Road 
6th Floor 
Sudbury, Ontario 
P3E 6B5

Telephone: (888)415-9846 
Fax: (705) 670-5881

Dear Sir or Madam:

Subject: Transaction Number(s):

Submission Number: 2 .18021

Status
W9740.01126 Deemed Approval

We have reviewed your Assessment Work submission with the above noted Transaction Number(s). The 
attached summary page(s) indicate the results of the review. WE RECOMMEND YOU READ THIS 
SUMMARY FOR THE DETAILS PERTAINING TO YOUR ASSESSMENT WORK.

If the status for a transaction is a 45 Day Notice, the summary will outline the reasons for the notice, and any 
steps you can take to remedy deficiencies. The 90-day deemed approval provision, subsection 6(7) of the 
Assessment Work Regulation, will no longer be in effect for assessment work which has received a 45 Day 
Notice.

Please note any revisions must be submitted in DUPLICATE to the Geoscience Assessment Office, by the 
response date on the summary.

If you have any questions regarding this correspondence, please contact Steve Beneteau by e-mail at 
benetest@epo.gov.on.ea or by telephone at (705) 670-5855.

Yours sincerely,

ORIGINAL SIGNED BY
Blair Kite
Supervisor, Geoscience Assessment Office
Mining Lands Section

Correspondence ID: 11932 

Copy for: Assessment Library



Work Report Assessment Results

Submission Number: 2 .18021

Date Correspondence Sent: February 23, 1998 Assessor:Steve Beneteau

Transaction 
Number
W9740.01126

Section:
18 Other DHGEO

First Claim 
Number
1209667

Township(s) / Area(s)
BLAKE, PEARSON

Status
Deemed Approval

Approval Date

February 23,1998

Correspondence to:
Resident Geologist 
Thunder Bay, ON

Assessment Files Library 
Sudbury, ON

Recorded Holder(s) and/or Agent(s):
JON WILLIAM NORTH 
OAKVILLE, ONTARIO

Page: 1
Correspondence ID: 11932
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NOTES
Land under Lake Superior withdrawn from stakir.c, 
by O.C. dated April 30, 1912. SEE uANDROLL

; THE INFORMATION THJff 
APPEARS ON ^fWS HIIAP 
HAS BEEN COMPILED 
FROM VARIOUS SOURCES, 
AND ACCURACY IS NOT 
GUARANTEED. THOSE 
WISHING TO STAKE MIN 
ING CLAIMS SHOULD CON 
SULT WITH THE MINING 
RECORDER, MINISTRY OF 
NORTHERN DEVELOP 
MENT AND MINES, FOR AD 
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3 SHOWN 
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BEST , .3LE BUT 
THEIR TFu iS NOT 
GUARANTEED.
FOR LEGAL SURVEY PURPOSES CONSULT 
THE ORIGINAL PLAN AND FIELD NOTES 
OF RECORD IN THE MINISTRY OF 
NATURAL RESOURCES AT TORONTO.

ACREAGES SHOWN FOR PATENTED LOTS 
ARE IN ACCORDANCE WITH AREA GRANTED.

SAND S GRAVEL

GRAVEL FILE 3 4667 
M.T.C. G RAVEL F ILE 36169 

36623

THE INFORMATION THAT'

RECORDER, MINISTRY OF
MORTHERN DEVELOP 
MENT AND MINES. FOB AO- ,,fes^rs -
[AMDS SHOWN HEREON.

GILLIES G-657 SCOBLE G-687

Ref. 90514 
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LEGEND
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OTHER ROADS
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SYMBOLTYPE OF DOCUMENT

PATENT. SURFACE 8( MINING RIGHTS. .. ,. 

, SURFACE RIGHTS ONLY . ... .

, MINING RIGHTS ONLY ..... .

LEASE,SURFACE S MINING RIGHTS.. ,,

" .SURFACE RIGHTS ONLY.. .. ..

" , MINING RIGHTS ONLY .... . . .

LICENCE OF OCCUPATION .................

ORDER IN-COUNCIL .. ..... ......... ..

RESERVATION . ........ .... . . . . ... .

CANCELLED 

SAND 8. GRAVEL

NOTE' M INING RIGHTS IN PARCELS PATENTED PRIOR TO MAY 6.
PATENTEE fi Y THE PUBLIC 
AP :i80. SEC 6 3. SUBSEC1.

B
a
T
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MAR o "zi
PROVINCIAL RECORDING 

OFFICE - SUDBURY

SCALE: 1 INCH : 20 CHAINS

TOWNSHIP

PEARSON
M.N R. ADMINISTRATIVE DISTRICT

THUNDER BAY
MINING DIVISION

THUNDER BAY
LAND TITLES/ REGISTRY DIVISION

THUNDER BAY

Ministryof Land
Natural Management 

Branch

APRIL 1982
Nunfcir

G-682


