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PROPERTY

The survey was performed on a cut grid covering parts of Strathy and Cassels Townships,
Sudbury Mining Division. The grid and geophysical survey are underlain by the following
claims which form a contiguous block:

Strathy Twp. Cassels Twp.
$1186032 S1186007 S1186021 S1186035 5494573
S$1186034 S1186008 S$1186022 $1186036 $494574
$1186038 S1186011 51186023 S1186037 5494575
51186012 51186024 S494564 S494576
S$1186013 51186025 S494565 S494577
S$1186014 S1186026 $494566 S494578
S1186015 S1186027 5494567
51186016 S$1186028 S494568
$1186017 $1186029 $494569
$1186018 $1186030 $494570
S1186019 51186031 $494571
$1186020 $1186033 S$494572

These claims are owned by Falconbridge Limited, whose head office is located at Suite
1200, 95 Wellington Street West, Toronto, Ontario, M5J 2V4.

LOCATION AND ACCESS

The claim block encompasses the border between Strathy and Cassels Townships, with the
majority in Cassels Township and 3 claims in Strathy Township (Figure 1 & 2). The
property is located 3.5 km NE of the town of Temagami. During the summer months the
area can be accessed by a 2-wheel drive truck via a 4 km dirt road parallel to the northwest
shore of Cassels Lake, or alternatively by boat across Net Lake. In the winter the above
routes may be traversed by snowmobile, as was the case for this survey.
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SUMMARY OF PREVIOUS WORK

These claims were either staked for Falconbridge Limited in January and February, 1992
or were optioned from William A. Manderstrom to Falconbridge on March 4, 1992.

History of Exploration and Development

Brochu/Hermes Minest

Five diamond drill holes up to 0.86% Cu over 4.6 m shear, hosted in Quartz-
carbonate veins.

New Athona

Soil geochemistry and ground geophysics.

12 major and 4 minor trenches.

Up t0 2.06% Cu and 0.12% Zn in massive sulphide seam hosted by Archean
metavolcanics adjacent to feldspar porphyritic dyke.

Silver Leader Mines Limited

? Diamond drill holes.
Up to 18.8 g/t Ag in 3 meter diamond drill sludge sample.
Minor stringers of 1-2% Cp within Coleman member.

Rio Tinto
6 Diamond drill holes and ground geophysics.

Beds of massive pyrite and trace chalcopyrite and sphalerite in mafic volcanic.
Quartz veins hosting minor chalcopyrite.

INCO

Ground geophysics and minor trenching.

0.6 m discontinuous seam of pyrite with minor pyrrhotite, chalcopyrite and
sphalerite along rhyolite/rhyodacite contact.

Heavy disseminated pyrite along shear zone.

William A. Manderstrom

Ground geophysics (Electromagnetic) survey.



QURVEY PARAMETERS AND RESULTS

The survey was performed to detect conductors which may represent base metal bearing
massive sulphide deposits. Some weak conductors were encountered. For a description
of the conductors encountered along with the survey parameters, methodology, equipment
descriptions and data obtained see Appendix I - Crone Report.

CONCLUSIONS AND RECOMMENDATIONS
(Extracted from Crone Report, D. Watson)

The conductors in the northeast part of the survey area are coincident with sulphide
occurrences that have been previously trenched. These conductors are small with little
depth extent and do not warrant further investigation. Two weak, but relatively prominent,
norwest striking conductors, one from 9024W/10850N to 9390W/11150N and the other from
10122W/9600N to 9756W/9500N may warrant further investigation. Other conductors
identified in this survey are too weak to be considered likely base metal targets.

EXPENDITURES
The appended invoices are for linecutting, the geophysical survey, accommodations for

geophysics crew (paid by Falconbridge) and the salaries of 2 helpers for the geophysics
crew (paid by Falconbridge to linecutting contractors).

Linecutting 56 km x $170/km = $9,250.00
2 helpers @ $80/day x 12 days = $1,920.00
Geophysical
Survey Survey = $17,712.99
Accommodations = $2,520.00
Assessment
Report/Map
Preparation 2 days x $250/day = $500
TOTAL $32,172.99

(to be spread roughly evenly among 45 claims)




STATEMENT OF QUALIFICATIONS

I, Steven Eric Kormos, am currently employed by Falconbridge Limited (Exploration) as
a Field Geologist and declare that:

1. I have been continuously employed by falconbridge Limited as a Geologist since
May, 1988.

2. I graduated with a B. Sc. (Honours) in Geological Sciences from Queen’s University
in 1988.

Yoo X
DATED May 10, 1993, at Chelmsford, Ontario /,/ = A\Gar N
Steven E. Kormos
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gent : Falconbridge Exploration
Chelmsford, Ontario

Property : : Boot Bay Project, Cassels Twp, Ontario
Survey : Surface (DEEPEM) PEM Survey
Surveyed By : Crone Geophysics & Exploration Limited
Survey Period : March 18 - March 31, 1992
Operator : Jim MacNeil
Second Operator : Brad Malpage

Report Date : April 2, 1991

Crone Geophysics carried out a DEEPEM survey for Falconbridge
Exploration on the Boot Bay Project near Temagami during the period
of March 18 to March 31, 1992. A total of 58.612 line kilometres were
surveyed.

l Survey Crew and Equipment
Crone Geophysics provided the two operators and all the PEM
. equipment needed for the survey, including enough wire for two 1000 x
500 meter transmit loops. Crone also supplied two snowmobiles with
I sleighs. Falconbridge left another snowmobile on the project that could

be used when required.

Falconbridge had arranged for two helpers to lay wire, Leonard and Scott
McBride. They were originally on the line cutting crew.

Surveying

The Deepem method of surveying was used for the surface work. This
type of survey reads lines outside and perpendicular to the long side of
the transmit loop. In some areas the lines extended for a short distance
inside the loop. As in all Deepem surveys, the PP is set to positive in the
vertical position outside the loop, and the head of the receive coil in the
horizontal position points towards the loop (position does not change
inside the loop).

On this project there were no specific zones of interest. The survey was
to cover the entire area as effectively as possible. What was know of the
geology was that the dips could vary from vertical to 60° south.
Considering this and the powerline that runs through the grid, lines were
read off the south side of the loops except for loop 8. The survey line was
limited to about twice the loop width for the best depth detection. Loops

T




could have been placed on the down dip side, but if the dips were near
60° detection would fall off quickly after 750 meters from the loop.

The line spacing was 122 meters because some of the lines of an old 400
foot grid were refurbished. Some lines crossed other properties and were
only flagged and chained. Stations were put in every 25 meters. All
pickets on the lakes had to be removed when the survey was finished.

The survey used two operators for better production. Since the survey
was being done at the end of March, time was important. Luckily, the
weather cooperated and there were only two days that were wet and
slushy.

The transmitter and receivers were synchronized with crystal clocks. The
timing is more precise than the radio sync but there is the potential of
drift with the clocks. To monitor for any changes in the timing, a PP test
was done at the start of every line. In this test, a decay curve of the shut-
off ramp indicates the exact ZTS (zero time set). If there is any drift the
ZTS can be adjusted. During the entire survey the ZTS had to be
adjusted only twice. Once, there was alittle drift near the end of the day.
And another time the ZTS was adjusted after a receiver shut-down and
had to be resynced. Normally the drift was not detectable.

The receivers were periodically checked together to ensure that the
results were the same. During the survey a pin on a tuning pot in one of
the receive coils came loose and the coil had to be replaced. The last
three lines read with the coil were repeated. The repeats were very
similar except on the vertical component near the loop. Later another
coil started to develop a similar problem. Since it was near the end of the
job, the rest of the survey was done with one receiver. The problems,
almost certainly, were a result of the sleigh ride to the grid, and the
repeated pounding they received.

The lines were read at 50 meter station intervals. Occasionally, 25 meter
stations were read over near surface anomalies.

There were some difficulties with the line positions and numbering. It
would have been better to have a final grid map before starting but that
was not possible since the grid was still being cut and time did not allow
for the survey to wait. The preliminary grid map did not correspond
exactly to the final line positions. The most obvious effect was the loop
lay out. They were positioned according to topography, and line and
station numbers on the preliminary map. Since the final lines are not in
the same position, the loops came out with odd shapes. It does not affect
the survey. Some lines were not cut as far as was expected by the survey
crew, lines: 9024, 8902, 8292, and 8170. As a result, some time was lost
looking for the ends that did not exist or extending them by pace and
compass.

The line numbers in the field were labelled backwards. They should have




been numbered increasingly east starting at the most westerly line
10366E. However, the lines were numbered decreasingly east but still
labelled as east. The line numbers on the survey were changed to west.

There were several chaining errors. Most should have been accounted for
in the survey. Still, when the powerline is plotted on the grid map based
on the station numbers it crossed (corrected for known errors), the
powerline does not appear as a straight line. Though it does not really
affect the survey, it should be noted for connecting anomalies from line
to line. Comments on individual lines can be found in the file header
listings.

SURVEY PARAMETERS

Loop size: 1000 x 500 meters (actual loop sizes varies)
Time base: 16.66 ms
Ramp time: 1.00 ms
Peak current: 8 amps
Channels: 20
Sync: crystal clock
Stn. interval: 50 meters
Line spacing: 122 meters
Survey Data

The data was plotted on a linear scale at 1cm = 25 nanoteslas/sec. Most
of the anomalies were weak and in the early channels so the linear scale
showed them better than the normal log scale. There were some very
strong but small and at surface anomalies on the north end of the grid
between 8414 and 7438. Some trenches were noted at a couple of the
anomalies. :

Accommodations

The crew stayed at Northland Paradise Lodge in Temagami.
Expenses were covered by Falconbridge.

From the lodge it was a 6 km snowmobile drive to the center of the grid.

Respectfully submitted,

P

f

Survey operator




. Deepem Survey - Falconbridge Exploration
Boot Bay Project

Brief Comments of the Survey Results :

Line and colour contour maps in addition to stacked profiles of the vertical and
horizontal components have been produced. In addition individual profiles of each
line of data have been plotted.

A few conductors have been detected in the north east part of the survey area and
are assumed to be coincident with sulphide occurrences that have been trenched.
These conductors are considered small (short, narrow with little depth extent).

l In the rest of the area some conductors exist but are considered weak (maximum
of seven channels) and are not recommended as prime base metal targets. Of
l these conductors the most prominent are the one striking in a northwest direction
in the southwest corner of the area striking from 9024W/10850W and ending at
9390W/11150N and another in the southwest corner of the area striking from
. 10122W/9600N to 9756W/9500N. Possibly these two conductors warrant an

investigation.

For conductors of 20 mhos or more the minimum detection depth in this area
would be 150 meters.

'J/J,.- fem

D. Watson
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Crone Geophysics & Exploration Limited

Surface PEM Survey

GRID LOOP SIZE COORDINATES LINES SURVEYED LENGTH DATE READ COMMENTS
800T | 976 x 500 L9390W,11250N3 L10366UW:10000N-11200N 1.200km Mar 21 Loop at 11300N
BAY L9390W, 11825N; £10244W:10000N-11275N 1.275km Mar 21 Loop at 11300N
L10366W,11750N; L10122W:10000N-11200N 1.200km Mar 21 Loop at 11275N
.10366W,11300. L10000W:10200N-11175N 0.975km Mar 21 Loop at 11275N
L9878W:10200N~-11250N 1.050km Mar 19 Loop at 1127SN
L9756W:10200N-11250M 1.050km Mar 19 Loop at 11275N
L9634W:10200N-11200N 1.000km Mar 19 Loop at 11260N
L9512W:10200N-11450N 1.250km Mar 19 Loop at 11250N
2 9726 x 500 L924684W, 10000N; L10122W:9350N-9950N 0.600km Mar 2 Loop at 10000N
L9268W,10500N; L10000W:9300N-10150N 0.850km Mar 20 Loop at 10000N
L10244W,10500N; L9878W:9250N-10150N 0.900km Mar 2 Loop at 10000N
L10244W,10000N. L?756W:F150N-10150N 1.000km Mar 20 {Loop at 10000N
L9634W:9250N-10150N 0.900km Mar 2 Loop at 10000ON
L9512W:9250N-101 50N 0.900km Mar 2 Loop at 10000N
L9390W:F000N-10150N 1.150km Mar 20 Powerline at 9300N
3 8% x 500 1.8414W,11450N; L9390W:10100N-11450N 1.390km Mar 21 The line is off the edge of loop
L8414W,11950N; 1L92468W:10400N-11425N 1.025%km Mar 21 Loop at 11475N
L93I90W, 11950N; L9146W:10350N-11425N 1.175km Mar 22 Loop at 11473N
L9248W,11450N., L9024W:10350N-11437N 1.012km Mar 22 Cut line ends at 11050N
L8902W:10350N-11450N 1.000km Mar 22 Cut line ends at 10875N
L8780W: 10350N-115600N 1.250km Mar 22 Loop at 11465N
LB658W:10350N-11550N 1.200km Mar 22 Chained errors north of 11000N
LB536W:10350N-11450N 1.100km Mar 22 Claim line at 11510N




GRID LOOP SIZE COORDINATES LINES SURVEYED LENGTH DATE READ COMMENTS ¢,
BOOT 4 976 x 500 1.8414W, 10350N; L9268W:9000N-10350N 1.350km Mar 24 Loop at 10375N
BAY L8414UW,10850N; L91446W:9275N-10350N 1.075km Mar 24 Loop at 10375N .
LY3I90W,10890N; L2024W:9250N-10300N 1.050km Mar 24 Loop at 10350N
L9390W, 1O0350N. L8902W:F200N-10300N 1.000km Mar 23 Powerline at 957SN
L8780W:9200N-10300N 1.100km Mar 23 Loop at 10350N
LB658W:92100N-10300N 1.200km Mar 23 Claim line at 9075N |
L8536W:9000N-10300N 1.300km Mar 23 Powerline at 9825MN i
, |
5 854 x 500 LE8414Li,114950N; LB8414L:10300N-11500N 1.200km Mar 26 Line 1s 50m S and 50m W of loop
LB414W,11950N; LB8048W:10350N-11700N 1.350km Mar 2 Adjusted ZTS to tie-in
L7560W,11950N; L7804W:10350N-11550N 1.200km Mar 26 Powerline at 10250N
L7540W,11450N. L7682W:10400N-11550N 1.150km Mar 25 flagged line
L7560W:10450N-11425N 0.975km Mar 2 Flagged laine
b 976 x 500 L8419W,10350N; LB8414W:9375N-10275N 0.900km Mar 26 Line ends at 9350N at dam
LB8414W,10850N; L8292W:8875N-104600N 1.725km Mar 26 Powerline at 9975N
L74384,10850N; LB170W:9100N-10625N 1.525km Mar 2 Cut line ends at 10575N
L7438W,10330N. L8048W:9225N-10300N 1.075km Mar 27
L7926W:92300N-10050N 0.750km Mar 2 Loop at 10350N
L7804W:9400N-10150N 0.750km Mar 27 Powerline at 10250N
L7682W:9550N-10250N 0.700km Mar 2 Powerline at 10350N
L7560W:9500N-10300N 0.800km Mar 27 Line ends at 9500N on claim line
L7438W:9400N~-10300N 0.900km Mar 27 Powerline at 10450N




.

! GRID Laor SIZE COORDINATES LINES SURVEYED LENGTH DATE READ COMMENTS . ]
:BOOT 7 276 x 500 L6584, 11590N; L7438W:10500N-11500M 1.000km Mar 29 Powerline at 10450N .
BAY L6584W,12050N; L7316W:10600N-10975N 1.375%km Mar 29 Line ends at 10975N
L7560U,12050N; L7194W:10650N-11450N 0.800km Mar 29 Line ends at claim line 11200N
L7560W,11530N. L7072W:10725N-11500N 0.775km Mar 28 Powerline at 10700N
' L6950W:10800N-11450N  [0.650km | Mar 28 Loop at 10750N
L6828W: 10950N-11425N 0.475km Mar 2 Powerline at 10875N
L6706W:11050N-11550N 0.500km Mar 28 Powerline at 11000N
LA584W:11150N-11650N 0.500km Mar 28 Loap at 11675N
8 976 x 500 L6584UW, {0000N; L7194W:9900N-10500N 0.600km Mar 29 Powerline at 10575N
L&584W,7500N; L7072W:10075N-10625N 0.550km Mar 30 Loop at baseline 10000N
L72560U,9500N; L6950W: 10050N-10700N 0.650km Mar 30 Powerline at 10750N
L75%60W,10000N, L&82BW:10050N-10800N 0.750km Mar 3 Powerline at 10875N
L&6706W:10050N-10900N 0.850km Mar 30 Powerline at 11000N
L6584W:10350N-10975N 0.625km Mar 30 Powerline at 11075N
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CrONE GroprHYSICS & EXPLORATION LTD

3607 WOLFEDALE ROAD. MISSISSAUGA, ONTARIO, CANADA L5C 1V8
TEL: (416)270-0096 + FAX:(416)270-3472 + TELEX:06-961260

PULSE ELECTROMAGNETIC SYSTEM
(PEM)

System Description, Survey Methods, and Equipment

August 1980




PULSE EM SYSTEM

I. SYSTEM DESCRIPTION

DVERVIEH

RAHP TIHES

The Crone Pulse M 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 1length 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".

The term "ramp time' refers to the controlled shut-off of
the transmitter current. Three ramp times are selectable
by the operator; 0.5ms, 1.0ms, and 1.5ms. 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 1.5ms 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 1.0ms 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.

- page 1 -




PULSE EM SYSTEM
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FIGURE 1: Typical operation of fixed loop TDEM systems.

4 large transmit loop is placed to best couple with conductive bodies. As the current in the transmit loop is shut
off, eddy currents are induced in the conductor. When the current is zero the secondary field begins to decay, and
it is this rate of decay which is measured by the borehole probe or the surface coil.
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PULSE EM SYSTEM
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FIGURE 2: PEM transmitter current waveform and receliver
measurements.

PP Craraer

The PEM 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 1in 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.
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TIHE BASES

The "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
- B80hz powerline noise reduction: 8.33ms

16.66ms

. 33.33ms

- 50hz powerline noise reduction: 10.00ms

20.00ms

30.00ms
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 1is
preferred for conductors of greater time constants, and
in surveys such as resistive soundings where more
channels are desired.

ZERD TIHE 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.

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 "1" 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.
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IXT. 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.

MUVING CDIL

A small, multi-turn transmitter loop (13.7m diameter) is
moved for each reading while the receiver remains a fixed
distance away. This method 1is ideal for quick
reconnalissance in areas of high background conductivity.

MOVINB LOOP

Same as Moving Coil method, but with a larger transmit
loop (100 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.

Movine In-Loor

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 sguare 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.
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DEEPEH

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 (>45 deg.) outside the loop.

ISOLATED BDREHDLE

A drill hole is surveyed by lowering a probe down a hole
and surveying it with a number of transmit loops laid ocut
on surface. The data from multiple 1loops gives
directional information on the conductors. This method
has detected conductors to depths of 2500m from surface
and up to 200m from the hole.

MULTIPLE BOREHOLE

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. The method has
detected conductors to depths of 2500m from surface and
up to 200m from the hole.

UNDERGROUND BOREHOLE

One large transmit loop is used to survey a number of
exploration holes drilled from underground mine workings.
Near-horizontal holes can be surveyed using our push-rod
system. The change in anomaly from hole to hole provides
directional information.

RESISTIUITY SOUNDINBS

By measuring a large number of channels along a profile
outside a transmit loop, it is possible to track the
downward and outward velocity of the "ring currents"” and
determine from this an apparent conductivity section.

A single station decay curve analysis can also be
preformed either inside or outside a loop, giving a best-
fit layer earth model.
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EQUIPMENT

TRANSHIT LUOPS

The PEM system can operate with practically any size of
transmit loop, from a multi-turn circular loop 13.7m in
diameter, to a 1 or 2 turn loop of any shape up to 1 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 Supery

The PEM system operates with an input voltage from 24v to
120v. A 20amp/hr 24v battery can be used for low power
surveys where portability is important. Higher power
surveys use a motor generator and voltage regulator to
provide input voltage up to 120v. The generator is always
connected to a voltage regulator which controls and
filters the output. The equipment now in use for most
surveys 1is a variable voltage regulator and a 4.5hp,
2000w motor generator.

Specifications: 2000w PEM Motor Generator
- 4.5 hp Wisconsin, 4 cycle engine
- belt drive to D.C. alternator
- cable output to regulator
- maximum output: 120v, 30amp
- fuse type overload protection
- steel frame
- external gas tank
- unit weight: 33kg
-~ optional packframe
~ wooden shipping box
— shipping weight: 47kg

Specifications: PEM Variable Voltage Regulator
- selectable voltage between 24v and 120v
- 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
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TRANSHITTER

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: 2000w PEM Transmitter

time bases: 10.89ms, 21.79ms, 8.33ms, 16.66ms,

33.33ms, 10ms, 20ms, 30ms

ramp times: 0.5ms, 1.0ms, 1.5ms

operating voltage: 24v to 120v

output current: bamp 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 optional
crystal clock

anodized aluminum case

optional packframe

unit weight 12.5kg; shipping weight 22kg

padded wooden shipping box
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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 -40°C to 50°C
- optional packframe
- unit weight 15kg; shipping weight 23kg
- padded wooden shipping box
Hardware:
- 24v rechargeable gel cell battery supply
- two CMOS microprocessors {(NSC800)
- alphanumeric keyboard
- 2 x 16 character cold weather display
- 16 x 42 character (2B6 x 128 pixels graphic)
display
- B4k byte solid state memory storage
- cable, radio or crystal clock synchronization
- RS5-232 serial I/0
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.busec
- time bases: 10.89ms, 21.79ms, B.33ms, 16.66ms,
33.33ms, 10ms, 20ms, and 30ms
~ ramp time selectable in 4.5usec 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
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SYNC EQUIPHENT

There are three modes of synchronization available; radio
and cable sync are standard and crystal sync is optional.
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 spcocol with connectors

Specifications: Remote Radio
- operating frequency 27.12Z2mhz
- 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
- % wave CB fiberglass antenna
-~ range up to 2km
- coaxial connection to transmitter or remote radio

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

!
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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
- 10khz 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

Borenore PEM Receive Prose

The probe is the ferrite core antenna that is lowered
down a drill hole. It detects the in-line component of
the EM field that will then be measured by the receiver.

Specifications: Borehole PEM Receive 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

- page 12 -
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BOREHOLE EQUIPHENT

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 TDborehole 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
— so0lid 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

-~ page 13 -
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COMPANY PROFILE
INSTRUMENTS AND SERVICES

SERVICES

PULSE EM SPECIALISTS

METHOD DEVELOPMENT
¢ Invented Shootback EM.

3-D Borehole = X, Y and Z Components to more than 2500m depth.

Surface — fixed or moving toops; sounding or profiling.

Underground — crystal clock timing; pushrods for flat holes.

Small to Large Systems — various operational modes for all TEM applications.
Fully Digital Receiver — graphical LCD displays; software-controlled operation.

¢ Pioncered Surfuce & Borehole Time-domain EM methods.
-5 Surface and 3 Borehole Pulse EM operational modes.

- 3-Dimensional Borehole Pulse EM.

GEOPHYSICALR & D
¢ Equipment design and testing.

o Interpretational aids & techniques including numerical and scale modelling.

MANUFACTURING, SALES, RENTALS, TRAINING
Pulse EM — Surface and Borehole.

Induced Polarization — Surface and Borehole.
RADEM VLFE.

CONTRACT SURVEYS

CEM/Shootback EM; Vertical Loop and other Dip-Angle EM.

» Worldwide EM, LP., Magnetics, VLF, and Gravity surveys.
* Specialists in Surface and Borehole Time-domain EM surveys.

CONSULTING

* Planning and Management of worldwide exploration programs.

Presentation and Interpretation of geophysical data.

.
* ‘Training and Supervision of survey operations.
.

Extensive experience in Airborne, Surface, and Borehole Time-domain EM.

PROFILE

Crone Geophysics has been involved in mining
exploration, and numerous other geophysical
investigations since its founding in 1962 by J. Duncan
Crone. 1t is probably best known for its high quality
instrumentation, for the invention of Shootback EM, and
the pioneering of surface, borchole, and underground
time-domain EM methods and instrumentation (Pulse
EM). In June 1990, Duncan Crone sold the assets and
business of Crone Geophysics Ltd. to the employees,
and a new company was formed, called Crone
Geophysics & Exploration Ltd.  Ownership is widely
spread among the employees, creating an enthusiastic
team, and a solid Canadian identity. J. D. Crone remains
as President.

Over the years, the company has provided surface and
borehole geophysical instruments, consulting services,
and contract surveys to leading exploration groups
throughout the world. Our data interpretation, based on
the latest computerized techniques, combined with our
long and varied experience, has assisted in geological
mapping, the definition of subsurface zones of interest,
and the discovery of numerous orebodies,

For many years, Crone was the only company to
successfully build and operate down-hole PEM
equipment capable of surveying deep holes. Duncan
Crone is responsible for promoting the use of downhole
PEM surveys routinely in exploration programs. Now,
downhole PEM surveys are an integral part of the
exploration philosophy of many mining companics
searching for base metals and has helped in the
discovery or definition of several such deposits such as
Winston Lake, Lindsley, and Louvicourt.

Our unique position of being both a manufacturer and a
survey contractor has been a tremendous benefit to both
sides of the business. As a contractor, we can rely on
the full support of our technical and manufacturing
department to provide the most up-to-date equipment,
technical excellence, minimal down time, and high field
efficiency. As a manufacturer, we can continually
improve our gear as a result of direct feedback and
rigorous field testing by our most demanding customer -
our Own survey Crews.




INSTRUMENTS ®

The instruments manufactured by Crone have earned a reputation for being portable, reliable, and durable, as
well as simple to operate and maintain. They have been used by our crews and by our many satisfied
customers in desert, jungle, arctic, mountainous, and underground mining conditions. This success is a result of
quality construction, rigorous field testing, and a straightforward design.

RADEM VLF EM RECEIVER

This rugged, one-man EM unit can be used without
accurate survey lines for reconnaissance surveys. It
measures the dip-angle, field strength, and quadrature
components of the VLF field.

SHOOTBACK EM

The system consists of two identical battery-powered
CEM transceiver coils operating on three frequencies.
The Shootback method does not require accurate survey
lines, and is effective even in rugged terrain, since
elevation and distance crrors are nullified. It is the
perfect tool for grass-roots exploration, reconnaissance,
or airborne followup tor conductors up to 60m deep.

VERTICAL LOOP EM AND
OTHER DIP-ANGLE METHODS

For Vertical Loop surveys, one of the CEM coils can be
replaced with a high-powered, vertical transmit loop,
which increases the operating range to 800m. The CEM
coils can also be used in various standard dip-angle
configurations.

L.P. RECEIVER AND TRANSMITTER
This Newmont-designed receiver is a time-domain,
analog, single-dipole receiver, designed to be portable
and simple to operate. It provides M and N charge-
ability values as well as the primary voltage. The 250
Watt transmitter is battery-powered, can be carried by
one person, and can provide up to 850 V output.

BOREHOLE I.P.

Two borchole 1P, logging systems are available. The
simplest one is a 2 - electrode probe which uses the
standard Borehole PEM cable and head. It can function
as a potential dipole in a gradient configuration, or it can
be used in a pole - pole configuration with one current
and one potential down the hole.  Various separations
are available.

The other system allows for 5 potential electrodes and
one current electrode down the hole. The four potential

dipoles (or 5 poles) are positioned at various spacings,
including a logarithmic spread.

PULSE EM

Crone was the first manufacturer to develop surface and
borehole PEM systems. This lead has been maintained
by constant research and testing of equipment, field
methods, applications, and interpretation.

Our latest innovation is the world's first time-domain EM
cross-component (X-Y) borehole probe with the same
diameter and depth capabilities as our standard probes.
The probe was developed with support from Noranda
Exploration Co. Ltd., and provides 3-component
information down the hole when used in conjunction
with our axial (Z) probes. These three dimensional
borehole surveys allow for more reliable directional
information to oft-hole conductors and give the direction
to the centre of in-hole conductors, thereby allowing for
more cost effective diamond drilling.

Receiving equipment has changed over the years, from
the original analog unit, to the new state-of-the-art
Digital PEM Receiver which is software-controlled, and is
therefore tremendously flexible, and easily upgradeable.
Features include: true data units; programmable channel
times, 8 time bases; noise rejection; automatic gain
control; and a high-quality graphic display of the decay
curve, and profile data. The Digital Receiver has been
used by our field crews since 1986. Transmitting
equipment has evolved from the original 500 Watt
battery-powered unit, to a 2000 Watt system with 8
selectable time bases, 3 selectable linear ramp times, 3
different synchronization options, and an ability to
power any size loop up to 1 or 2 kilometers square.

Field methods have been developed to allow Pulse EM
to be used in virtually any physical or geological
environment. Boreholes can be surveyed to depths of
2500m with one or more transmit loops; horizontal
underground holes can be surveyed with a push-rod
system; surface profiling can be done in at least five
different ways, depending on the geological conditions,
to depths of 600m or more; and layered-earth
environments can be explored through resistivity
sounding with the new Digital Receiver to depths of
1000m or more.

IBM-PC and compatible computer software packages for
a variety of PEM data presentations, as well as PEM data
processing, filtering and interpretation, are available with
the system.

CRONE GEOPHYSICS & EXPLORATION LTD.

TEL:(416) 270-0096 -

3607 WOLFEDALE ROAD, MISSISSAUGA, ONTARIO, CANADA L5C 1VR
FAX:(416) 270-3472 « TELEX: 06-961260




DIGITAL PULSE EM
RECEIVER

e Flexible, fully digital receiver for all types of surface and borehole time-domain EM surveys.

e Measures time rate of change of a component of the magnetic field vector within programmable time
channels. Measured component is defined by the orientation of the surface coil or borehole probe.

e Standard 10, 20, and 30 channel configurations; five 37-channel tables programmable in the field.
e Primary ficld "PP" channel adways used. Provides indispensable polarity and amplitude information.

e Decay curve and profile plot on graphic LCD: excellent quality; line or bar: linear or log; numerous scales;
scrolling; grid lines; superimpose mode; vertical line cursor steps through channels or stations.

* Automatic gain control. No data scaling or reduction. Output is in nanoTesla/sec (nV/m?).

*  Rescarched, designed, and tested since 1982, Field proven since 1986, Feedback and rigorous field testing
under all conditions from our most demanding customer - our own survey crews.

Decay curves and profile plots of some or all channels can be viewed on the spot for excellent data quality control
and survey decision-making.




SPECIFICATIONS - DIGITAL PULSE EM RECEIVER ‘

HARDWARE:
Modular bourd design for casy software and hardware upgrades.
small LCD - 2 fines, 16 characters. Heated for operation below -20°C. LCD viewing adjustment.

Large LCD - 10 lines, 42 characters or 250 x 128 pixels graphics. Lid for sunlight. LCD viewing adjustment.
32 key alphanumeric keyboard with arrows and special function keys. Positive feedback key action.
Two CMOS microprocessors in parallel; 16 bit A/D conversion; Dynamic range: 138 dB; Max input voltage: + 1V,
SOFTWARE CONTROLS:
Menu-driven functions: casy selection with moving highlight or letter code on 16 x 42 character LCD.
Pre-survey file preparation: up to 32 files can be set up with header information before surveying.
File switching and expansion; continue reading in any file at any time - until memory is full,
Extensive file and data handling routines; Selectively delete files or station readings.
VIEWING DATA IN THE FIELD (LISTS AND PLOTS):
List all channel reading simultancously for 1 decay curve, or list data 3 channels at a time over all stations.
Plot channel readings as a decay curve at one station, or as a profile over several stations.
Excetlent quality plots on 250 x 128 pixel graphic LCD; line or bar; linear or log; numerous scales; scrolling; grid lines; superimpose
mode, vertical line cursor steps through channels or stations.
TIME BASE (ON-TIME — RAMP, or OFF-TIME + RAMP):
8.33 msec, 160,00 msee, 33.33 msee for 60 Hz noise areas (30 Hz, 15 Hz, 7.5 Hz base frequencies).
10.0 msee. 20.0 misec, 40.0 msec for S0 Hz noise arcas (25 Hz, 12.5 Hz, 6.25 Hz base frequencies).
10.89 mscec, 21.79 msece tor compatibility with Analog and Datalogger PEM Receivers.,
CHANNEL CONFIGURATION:
Three logarithmic configurations cach starting at 70.5 gsec. (10, 20, or 30 channels in 16.66 msece)
- cach of 10 channels is split in 2 (20 chuannels) or 3 (30 channels) for case of data comparison.
Five programmable configurations - cach with a minimum time interval of 4.5 psec, and a maximum of 37 channels
- cach can be configured in the field, and changed after dumping data
One 8 channel configuration identical to Analog PEM channels.
One preset 45 channel configuration over 202 psec for current ramp analysis and zero-time-set procedure,
Time base can be changed without aftecting the channel configuration.
PRIMARY FIELD MONITOR: A Primary Pulse "PP" channel is always used in addition to the above configurations as it provides
indispensable primary field polarity and amplitude information. It measures during the current ramp.
ZERO-TIME-SET: The current shut-off is measured using 45 channels 4.5 psec wide. A linear plot on the large LCD clearly shows
the shape of the ramp, and the zero time (end of ramp) can be set.

SYNCHRONIZATION: Cuble and Radio are standard. Optional internal crystal clock.

CALIBRATION OF DATA: Effective arca of coil or probe is entered into the Receiver in square metres. Thereafter, readings are
measured and stored in nanoTeslas/see (=nV/m?).

GAINS: 10-1280: Internally selected for cach channel for best Signal-to-Noise, or manual override.  Internal scaling of data.
NOISE REJECTION: Automatic spike rejection. Powerline rejection typically 78dB.

STACKING: 512 to 05,530 readings in seven doubling steps.

STATISTICAL ANALYSIS: Culculation and display of statistical reading error.

STORAGE: 04 KBytes data storage (approximately 500 readings of 20 channel data).

DATA TRANSFER: RS232 connection to computer with menu-selectable serial parameters.

BATTERIES: 2 rechargeable 12V gel cells. Battery test and low battery warning. Minimum 8 hours of field use.
TEMPERATURE RANGE: Operational from -40°C to +50°C.

HUMIDITY: Rcfillable desiccant container with colour indicator accessible from top panel.

WEIGHT: 15 kg., shipping: 23kg.

TRANSPORT: Plywood box for shipping and field transport with closed cell foam shock protection,

ACCESSORIES: Battery charger; RS 232 cable; Uploading software; Data presentation software; optional packframe,

* Speciftications subject to change without notice.

CRONE GEOPHYSICS & EXPLORATION LTD.

3607 WOLFEDALE ROAD, MISSISSAUGA, ONTARIO, CANADA L5C 1V8
TEL:(416) 270-0096 « FAX:(416)270-3472 » TELEX: 06-961260




PULSE EM
TRANSMITTER EQUIPMENT

¢ Flexible, multi-purpose transmitter and complete transmitting equipment for all types of surface and
borchole time-domain EM surveys.

e 2000 Watt Transmitter can be powered 3 ways:
- 24V rechargeable Battery Pack.
- 24V Battery and S00W Motor Generator.
- 24V-120V from 2000 W Motor Generator and Voltage Regulator.

e 24V input for Low-Power PEM surveys:
18 Amps through 7-turn, 14m diameter Moving Coil (19,000 Am? dipole moment)
- locates shallow (up to 150m deep) conductors even in conductive environments
when used in profiling mode (Slingram method).
- shallow resistivity soundings to 200m or more,

18 Amps through 100m x 100m loop (180,000 Am? dipole moment)

- Moving Loop or Moving In-Loop surveys for deeper conductor detection even in
conductive environments.,

- Borchole logging to 300m or 300m long surface lines outside loop (small scale DEEPEM).

- Resistivity sounding to hundreds of metres.

e 24V-120V input for High-Power PEM surveys:
- Any loop size from 100m x 100m to 1 or 2 km square.
- Can be used for all Surface and Borehole PEM surveys for deep conductor detection or
deep resistivity sounding.
e 3 selectable current ramp times, 8 selectable time bases, and 3 synchronization methods.

s Ramp times are fixed to allow for proper data comparisons from loop to loop.
P prop P P P

e Cleared for safe use in producing mines for underground borehole surveys.

Lower Power Gear 2000 Watt Gear
The 500W Motor Generator is required if the Can power any size loop from 100m x 100m to 1 or
Transmitter is on for long periods. It is optional for 2 km square

the Moving Coll method.




SPECIFICATIONS - PULSE EM TRANSMITTER EQUIPMENT

2000 WATT PEM TRANSMITTER:
Controls bipolar, on-oft waveform and linear current shut-off ramp time. Operating voltage: 24V to 120V.

Synchronization: Radio and cable synchronization are standard. Internal radio powers 1 metre long telescoping
antenna (standard) or optional 1/4 Wave CB booster antenna on mast. In hilly terrain, use external (remote)
radio and booster antenna on high point of grid, controlled by cable sync. Optional external crystal clock sync
system.

On-Off times for 60 Hz powerline filtering: 8.33ms, 16.60ms, 33.33ms; for 50 Hz powerline filtering: 10.0ms,
20.0ms, 40ms; for analog PEM operation:  10.9ms, 21.8ms.

Lincar controlled current shut-off ramp times of 0.5, 1.0 and 1.5ms. Ramp time is fixed and non-drifting with
temperature and loop size to allow for accurate data comparison and interpretation.

Monitors for shut-off ramp operation, instrument temperature, Tx loop continuity, and overload output current.

Meters for loop current, input voltage, sync test.
Automatic shut-down for open Tx loop, high instrument temperature, and overload.

Net weight: 12,5 kg, shipping: 22 kg.

2000WATT MOTOR GENERATOR:

4 1/2 1.P. Wisconsin Robin, 4 cycle engine with belt drive 1o D.C. alternator; both mounted on frame; output:
120V, 20 Amps; external gas tank with hose and valve for full day of unattended operation; Net weight: 33 kg;
shipping: 47 kg.

24V-120V VARIABLE VOLTAGE REGULATOR:

Controls and filters the alternator output; continuously variable between 24V and 120V D.C., 20 Amp maximum
current; Net weight:  10kg, shipping: 20 kg.

WIRE, SPOOLS AND WINDERS:

Transmitter wire is usually No. 10 or 12 AWG insulated copper wire in 300m or 400m lengths, 1 length per spool;
2 spools in a shipping box; winder is mounted on a magnesium packframe.

MULTI-TURN MOVING COIL:

7 turn, 14 meter diameter Tx loop; plugs to break loop into 2 sections for easy station-to-station movement.
Aluminum or copper wire and various coverings depending on area being used.

BATTERY POWER SUPPLY:

24V, 20 amp hour; rechargeable battery supply for use with PEM Transmitter as power source rather than motor-
generator-regulator. In aluminum case, with clamp connectors. Net weight: 20.5 kg, shipping: 29 kg.

500 WATT, LOW-POWER MOTOR GENERATOR:

For continuous transmitter operation in Low-power PEM surveys. 3.5 H.P. Motor with belt drive to Alternator
and Regulator; mounted on frame; output: 24V DC, 500W; connect to transmitter in parallel with 24V Battery
Pack.

. Battery chargers supplied for all rechargeable battery units,

. All instruments and equipment operational from -40°C to +50°C,
. Plywood boxes for shipping and field transport with closed cell foam shock protection.

* Specifications subject to change without notice.

CRONE GEOPHYSICS & EXPLORATION LTD.

3607 WOLFEDALE ROAD, MISSISSAUGA, ONTARIO, CANADA L5C 1V8
TEL:(416) 270-0096 + FAX:(416)270-3472 « TELEX: 06-961260
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0 FEATURES OF THE CRONE

Since

PULSE EM SYSTEM

1962

I

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

The following is a list of features which we believe set the Crone PEM system
apart from other similar time-domain electromagnetic systems.

First with 3-Dimensional Borehole Pulse EM.
First with Fully Digital Pulse EM Receiver.
Field Programmable Channel Times.
Primary Field Measurement with Each Reading.
Superior Quality Decay Curve Plot in Field.
Superior Quality Profile Plot in Field.
Operation and Survey Mode Flexibility.

- S Surface Profiling Methods

- 3 Axial Borehole Methods

- 3-D Borehole Method

- Sounding
1 Receiver and 1 Transmitter for All Survey Modes.
3 Synchronization Options.
Atomic-Accuracy Crystal Clock Calibration Station.
Loop Size Flexibility.
Fixed Ramp Times.
8 Time Bases.
No Data Reduction.
No Primary Field Removal.
Optional Normalization.
Extensive Microcomputer Software.
Reliable, Durable, & Portable Equipment.
Physical Scale Model Facility.

Accurate Conductive Thin Plate Numerical Modelling.

CRONE GEOPHYSICS & EXPLORATION LTD.

3607 WOLFEDALE ROAD. MISSISSAUGA. ONTARIO. CANADA L3C IV
TEL:(416) 270-0096 » FAX:(416)270-3472 + TELEX: 06-961260




1. FIRST WITH 3-DIMENSIONAL BOREHOLE PULSE EM

With the development of the Crone X-Y borehole probe (supported by Noranda
Exploration Co. Ltd.) it is now possible to measure all three components of the
time-domain EM field down boreholes. This is a tremendous advantage in
pinpointing the direction to off-hole conductors and to the centre of in-hole
conductors.

2. FIRST WITH FULLY DIGITAL PULSE EM RECEIVER

The Digital PEM receiver can be used for all types of Surface and Borehole time-
domain EM surveys. It has a flexible, fully digital design, which has allowed for
several unique features to be incorporated. Some of these are listed below.
Others include: menu-driven functions; extensive file and data handling routines;
accurate and convenient zero time set; automatic noise rejection; statistical
analysis; and internal scaling and calibration of data. The instrument has been
researched, designed, and tested since 1982. It has been field proven under the
most demanding conditions since 1986.

3. FIELD PROGRAMMABLE CHANNEL TIM

The Digital PEM receiver provides in - field programmability of channel
positioning (in 4.5 usec steps), channel widths (minimum of 4.5 wusec), and
number of channels.

- custom design your channel configuration for a particular job.

- study the early, late, or intermediate transients in detail by concentrating
channels in these times.

- use the channel times of other transient EM systems.

- use one of the built-in channel configurations for routine surveying.

4. PRIMARY FIELD MONITOR WITH EACH READING

The primary field is monitored by measuring and recording a Primary Pulse or
"PP" channel during the current ramp in the transmit loop. This means that data
can be presented in either PP normalized or unnormalized formats, and additional
information is available during interpretation.

As far as we know, Crone PEM is the only system which routinely monitors and
records the primary field without normalizing to it. We have noted that by doing
this, critical errors can be avoided in field polarity, and important diagnostic
information can often be provided from the data in the PP channel.
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5. SUPERIOR QUALITY DECAY CURVE PLOT IN FIELD

The Digital PEM receiver provides a visual display of the decay curve on its 256 x
128 pixel graphic LCD before or after the data is stored.

- quickly inspect the data for anomalous decay rates or noise.

- superimpose previous readings for comparison.

- keep sampling and superimpose to see effect on noise.

- numerous scales; linear or log; line or bar graph; grid lines; scrolling;
vertical line cursor steps through channels and shows time and value.

6. PERIOR ALITY PROFILE PLOT IN FIELD

The Digital PEM receiver provides a visual display of the line or borehole profile
on its 256 x 128 pixel graphic LCD.

quickly inspect the data for anomalous readings.

can increase station density or extend line, based on plot.

view any one or all channels (superimpose 3 at a time).

change plot scales and type; move viewing window up and down.
numerous scales; linear or log; line or bar graph; grid lines; scrolling;
vertical line cursor steps through stations.

7. QOPERATION AND SURVEY MODE FLEXIBILITY

The PEM system has tremendous operational flexibility due to the fact that the
receiver, transmitter, and many other items can be used in more than one mode of
operation.

SOUNDING - this can be done both inside and outside the transmit loop and one
can make use of our Digital Receiver’s unique ability to use various channel
configurations in various time bases.

PROFILING - there are 8 basic profiling methods:

i) Moving Coil - A small, 7-turn transmitter loop (14m 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.

i) Moving Loop - Same as Moving Coil methods, but with a larger
transmit loop (100 to 300 meters square). This method provides
deeper penetration in areas of high background conductivity, and
works best for near-vertical conductors. It can be combined with
Moving In-Loop.

Page 2




iii)

vi)

vii)

viii)

Moving In-Loop - A transmit loop of size 100 to 300 meters square is
moved for each reading while the receiver remains at the centre 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 combined with Moving Loop.

Large In-Loop - A very large, stationary transmit loop (1000m
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 under the loop.

DEEPEM - A large, stationary transmit loop is used, and survey lines
are run outside the loop. This provides very deep penetration, and
couples best with steeply dipping conductors (>45 deg.) outside the
loop.

Isolated Borehole - A borehole probe is used to survey the hole
from a number of transmit loops. The data from multiple loops gives
directional information. This method can detect conductors to depths
of 2500m from surface and up to 200m from the hole.

Multiple Borehole - 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. The method can detect
conductors to depths of 2500m from surface and up to 200m from the
hole.

Underground Borehole - One large transmit loop is used to survey a
number of exploration holes drilled from underground mine workings.
Near-horizontal holes can be surveyed using our push-rod system.
The change in anomaly from hole to hole provides directional
information.

3-D Borehole Method - All 3 components can be read in any of the
3 previous borehole methods, with only the addition of an X-Y probe
and a switch box. This provides a great deal of additional
information with little extra effort. As well as better detection of
sub-parallel conductors, it also provides more accurate directions to
conductors.

8. 1

The Digital PEM Receiver and the 2000 Watt PEM transmitter can be used in all
the Pulse EM survey modes. This means that a Pulse EM system can be upgraded
to perform additional surveys easily and cost - effectively.

EIVER AND 1 TR MIT F L EY MODE
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9. 3 SYNCHRONIZATION QOPTIONS

Crone provides three methods for synchronizing the PEM receiver and
transmitter: Radio, Cable and Crystal Clocks. Radio sync is suitable for fixed
loop profiling and can be run in 3 ways: built-in antenna; booster antenna; and
remote radio. Cable sync is used where the receiver and transmitter separation is
fixed or high accuracy is required. Crystal clocks are used for underground
surveys, or for increased accuracy over radio sync.

10. A ICA RACY CRYSTAL K IBRATION TION
At considerable expense, Crone Geophysics has set up a crystal calibration station
for in-house testing and analysis of clock aging and drift. Each clock is compared
to the atomic standard over a period of several days to confirm the manufacturer’s
specifications and to check that it meets our own special requirements. This
analysis and screening allows us to achieve a much higher accuracy than by
ordering the so called "matched pairs" from the clock manufacturer. It also allows
us to use more than one receiver clock with each transmitter clock without
sacrificing accuracy. By collecting this information, we have learned some
surprising things about the clocks used routinely in geophysical equipment, and we

have put this knowledge to use in continually upgrading all our clock systems to
new standards in accuracy.

By properly analyzing the characteristics of crystals, and by having the proper
tools to make these tests, Crone PEM crystal clocks can be used with confidence
for full days of worry-free operation.

11. IZE F BILITY

The PEM system can operate with practically any size transmitter loop, from the
7-turn circular loop 14 meters in diameter, to a 1- or multi-turn loop of any shape,
up to 1 or 2 kilometres square. We do not routinely use loops larger than 1 km
square. Our studies have shown that the small advantage in depth penetration
gained by a loop size beyond 1 km square is outweighed by the decrease in loop
current (not to mention the increase in labour), and penetration decreases.

- use a 24V Battery Pack (with optional generator) for Moving Coil and
100m Moving Loop surveys.

- or use 2000W Motor Generator with Variable Voltage Regulator (24V to
120V) for any loop.

- use standard insulated copper wire of 10 or 12 gauge AWG.
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12. FIXED RAMP TIMES

The linear current ramp time is chosen by the operator as 0.5ms, 1.0ms, or 1.5ms
instead of having the ramp time depend on loop size and current.

This ensures that the same current waveform is used in all loops, so that data can
be properly compared from one loop to another even if they are slightly different
in size. The ramp time does not drift with temperature.

13. 8 TIME BASES

The Digital PEM receiver can read on eight different time bases (request software
change for more).

- to improve powerline noise rejection:
use 8.33ms, 16.66ms, or 33.33ms off-times for 60 Hz noise.
use 10.00ms, 20.00ms, or 40.00ms off-times for 50 Hz noise.
- use 10.89ms and 21.78ms for comparison with Analog PEM data.

14. NO DATA REDUCTION

There is no need for data scaling. The data recorded in the Digital receiver is in
nanoTeslas/sec which is the required format for interpretation. The data seen on
the receiver in the field will be the data seen in the final presentation.

15. NO PRIMARY FIELD R AL

The use of a "Pulsed” waveform ensures that the primary field does not have to be
removed from the data. This is a tremendous advantage in borehole work where
the exact location of the probe with respect to the loop is not always known. In
both surface and borehole methods, the removal of a primary field can introduce
significant geometrical errors.

16. PRIMARY FIELD NORMALIZATION IS OPTIONAL

We do not recommend normalizing to the primary field except for the Moving
Coil, Moving Loop, and Moving In-Loop methods where the primary field should
be constant anyway. In these cases it removes slight errors in loop current and
loop shape. For fixed loop surveys, normalization is occasionally useful for
anomaly comparison, but in general, it defeats the purpose of time domain
electromagnetics which is to eliminate the primary field from the data.

Normalization based on a calculated primary field introduces geometrical errors
because the exact location and orientation of the transmit loop and receive coil
must be known. In many cases, such as borehole surveys or rough topography, this
information is not available.
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Normalization based on a measured value of the primary field will introd
errors just when they are least wanted - when a conductive zone is near ‘
receive coil. This is because any measurement of the primary field contains some
secondary field as well. Also, this type of normalization assumes that the total
primary field is being measured, and therefore cannot be used for borehole
surveys or for the horizontal component in surface surveys since the measured
primary field can be zero in these cases

Normalization of either type is comparable to increasing the receiver gain as the
primary field decreases. Thus, it emphasizes measurement errors, and obscures
the measurement limitations of the equipment as readings are taken further and
further from the transmit loop. It also complicates interpretation because it
skews the anomalies with respect to the loop location. We believe that it is
critical, especially in borehole surveys, to use unnormalized data.

17. EXTENSIVE MICROCOMPUTER SOFTWARE

Software for data presentation, processing, and interpretation, has evolved
through many years of use by our field personnel and geophysicists. This in-house
user feedback has resulted in user-friendly, flexible, and reliable software for use
on IBM-PC compatible microcomputers.

18. RELIABLE, DURABLE & PORTABLE EQUIPMENT

The Crone PEM system has proven to be reliable, durable, and portable, as well
as easy to operate and maintain throughout its extensive field use on a woridwide
basis. This is due to its quality of construction, extensive field testing, and a
straight - forward design. The system is designed to be broken down as much as
possible into pieces which can be carried by hand or on backpacks. The PEM
system has operated successfully within temperature extremes of -40 deg. C to
+50 deg. C, and in desert, jungle, arctic, mountainous, and underground mining
conditions.

19. PHYSICAL SCALE MODEL FACILITY

Crone has constructed a physical scale model facility which allows for the
modelling of odd shaped conductors which cannot be easily handled on a
computer. The facility was designed to use our Digital Receiver and 2000 watt
Transmitter without modification.

20. RATE NDUCTIVE THIN PLATE N AL MODELLIN

The Crone Conductive Thin Plate Modelling software will run on PC compatible
computers, and models a thin, rectangular plate in free space. All geometrical
parameters are flexible (hole or line position, plate position and orientation, loop
position and coordinates, plate dimensions). The program is based on the
University of Toronto PLATE program and maintains the same accuracy as that
program by using 15 eigencurrents in the solution. In this way odd-coupling, and
current diffusion with time, are accurately calculated.
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CRONE GEOPHYSICS & EXPLORATION LTD.

3607 WOLFEDALE ROAD, MISSISSAUGA, ONTARIO, CANADA LSC 1V8
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Project: Falconbridge Exploration
Boot Bay Survey PEM Survey

General Conductor Recognition and Analysis

Steeply dipping conductors are generally recognized by
peaks on the horizontal component coincident with cross-overs or
inflections on the vertical component. The peak of the
horizontal component would be directly above the axis of the
conductor. A good example of the anomaly pattern occurs on line
9268W at 10900N. Note the positive peak at this location on the
horizontal component and a well defined cross-over on the
vertical component.

Flat lying conductors have a different pattern: a cross-~
over on the horizontal component and a broad peak on the vertical
component. The cross-over is near the centre of the conductor. No
flat lying conductors are obvious in the area.

These patterns may be different if conductors are quite
small and close to surface as appears to be the case for the
response on line 8048W to 11100N. In this case the anomaly wave
length is short (ie. only occurs at a couple of stations) which
suggests that the conductor has little depth extent and strike
length.

The strength or conductivity of a conductor can be
measured by how many channels are influenced by the conductor and
the ratio of a channel amplitude to the succeeding channel
amplitude. For general purposes the higher conductivity
conductors such as massive sulphide will respond on all twenty
channels whereas a clay-filled fault may only respond on five or
six channels. In this area most of the conductors are only
recognized on the first seven channels. This would suggest poorly
conductive material such as clay along a fault or a shear Zzone.

A '"rule of thumb" measurement for calculating the depth
to the top of the conductor can be made by measuring the 1/2
width at 1/2 of the amplitude on the horizontal component
response and multiplying this number by 1.3. Most of the
conductors that have been identified in this area are considered
to be at or near surface.




COMPANY PROFILE

Since | 1962

INSTRUMENTS AND SERVICES

SERVICES

PULSE EM SPECIALISTS

METHOD DEVELOPMENT
* Invented Shootback EM.

3-D Borehole - X, Y and Z Components to more than 2500m depth.

Surface - fixed or moving loops; sounding or profiling.

Underground — crystal clock timing; pushrods for flat holes.

Small to Large Systems - various operational modes for all TEM applications.
Fully Digital Receiver ~ graphical LCD displays; software-controlled operation.

» Pioneecred Surface & Borehole Time-domain EM methods.
- 5 Surface and 3 Borehole Pulse EM operational modes.

- 3-Dimensional Borehole Pulse EM.

GEOPHYSICALR & D
¢ Equipment design and testing.

+ Interpretational aids & techniques including numerical and scale modelling.

MANUFACTURING, SALES, RENTALS, TRAINING
Pulse EM - Surface and Borehole.

Induced Polarization — Surface and Borehole.
RADEM VLF.

CONTRACT SURVEYS

CEM/Shootback EM; Vertical Loop and other Dip-Angle EM.

s Worldwide EM, L.P., Magnetics, VLF, and Gravity surveys.
» Specialists in Surface and Borehole Time-domain EM surveys.

CONSULTING

» Planning and Management of worldwide exploration programs.

Presentation and Interpretation of geophysical data.

L]
* Training and Supervision of survey operations.
LJ

Extensive experience in Airborne, Surface, and Borehole Time-domain EM.

PROFILE

Crone Geophysics has been involved in mining
exploration, and numerous other geophysical
investigations since its founding in 1962 by J. Duncan
Crone. It is probably best known for its high quality
instrumentation, for the invention of Shootback EM, and
the pioneering of surface, borehole, and underground
time-domain EM methods and instrumentation (Pulse
EM). In June 1990, Duncan Crone sold the assets and
business of Crone Geophysics Ltd. to the employees,
and a new company was formed, called Crone
Geophysics & Exploration Ltd. Ownership is widely
spread among the employees, creating an enthusiastic
team, and a solid Canadian identity. J. D. Crone remains
as President.

Over the years, the company has provided surface and
borehole geophysical instruments, consulting services,
and contract surveys to leading exploration groups
throughout the world. Our data interpretation, based on
the latest computerized techniques, combined with our
long and varied experience, has assisted in geological
mapping, the definition of subsurface zones of interest,
and the discovery of numerous orebodies.

For many years, Crone was the only company to
successfully build and operate down-hole PEM
equipment capable of surveying deep holes. Duncan
Crone is responsible for promoting the use of downhole
PEM surveys routinely in exploration programs. Now,
downhole PEM surveys are an integral part of the
exploration philosophy of many mining companies
searching for base metals and has helped in the
discovery or definition of several such deposits such as
Winston Lake, Lindsley, and Louvicourt.

Our unique position of being both a manufacturer and a
survey contractor has been a tremendous benefit to both
sides of the business. As a contractor, we can rely on
the full support of our technical and manufacturing
depantment to provide the most up-to-date equipment,
technical excellence, minimal down time, and high field
efficiency. As a manufacturer, we can continually
improve our gear as a resuit of direct feedback and
rigorous field testing by our most demanding customer -
OUr OWN SUTVEY Crews.




INSTRUMENTS

The instruments manufactured by Crone have earned a reputation for being portable, reliable, and durable, as
well as simple to operate and maintain. They have been used by our crews and by our many satisfied
customers in desert, jungle, arctic, mountainous, and underground mining conditions. This success is a result of
quality construction, rigorous field testing, and a straightforward design.

RADEM VLF EM RECEIVER

This rugged, one-man EM unit can be used without
accurate survey lines for reconnaissance surveys. It
measures the dip-angle, field strength, and quadrature
components of the VLF field.

SHOOTBACK EM

The system consists of two identical battery-powered
CEM transceiver coils operating on three frequencies.
The Shootback method does not require accurate survey
lines, and is effective even in rugged terrain, since
clevation and distance errors are nullified. It is the
perfect tool for grass-roots exploration, reconnaissance,
or airborne followup for conductors up to 60m deep.

VERTICAL LOOP EM AND
OTHER DIP-ANGLE METHODS

For Vertical Loop surveys, one of the CEM coils can be
replaced with a high-powered, vertical transmit loop,
which increases the operating range to 800m. The CEM
coils can also be used in various standard dip-angle
configurations.

L.P. RECEIVER AND TRANSMITTER

This Newmont-designed receiver is a time-domain,
analog, single-dipole receiver, designed to be portable
and simple to operate. It provides M and N charge-
ability values as well as the primary voltage. The 250
Watt transmitter is battery-powered, can be carried by
one person, and can provide up to 850 V output.

BOREHOLE 1.P.

Two borchole 1P. logging systems are available. The
simplest one is a 2 - electrode probe which uses the
standard Borehole PEM cable and head. It can function
as a potential dipole in a gradient configuration, or it can
be used in a pole - pole configuration with one current
and one potential down the hole. Various separations
are available.

The other system allows for 5 potential electrodes and
one current electrode down the hole. The four potential
dipoles (or 5 poles) are positioned at various spacings,
including a logarithmic spread.

PULSE EM

Crone was the first manufacturer to develop surface and
borehole PEM systems. This lead has been maintained
by constant research and testing of equipment, field
methods, applications, and interpretation.

Our latest innovation is the world's first time-domain EM
cross-component (X-Y) borehole probe with the same
diameter and depth capabilities as our standard probes.
The probe was developed with support from Noranda
Exploration Co. Ltd., and provides 3-component
information down the hole when used in conjunction
with our axial (Z) probes. These three dimensional
borehole surveys allow for more reliable directional
information to off-hole conductors and give the direction
1o the centre of in-hole conductors, thereby allowing for
more cost effective diamond drilling.

Receiving equipment has changed over the years, from
the original analog unit, to the new state-of-the-art
Digital PEM Receiver which is software-controlled, and is
therefore tremendously flexible, and easily upgradeable.
Features include: true data units; programmable channel
times, 8 time bases; noise rejection; automatic gain
control; and a high-quality graphic display of the decay
curve, and profile data. The Digital Receiver has been
used by our field crews since 1986. Transmitting
equipment has evolved from the original 500 Watt
battery-powered unit, to a 2000 Watt system with 8
selectable time bases, 3 selectable linear ramp times, 3
different synchronization options, and an ability to
power any size loop up to 1 or 2 kilometers square.

Field methods have been developed to allow Pulse EM
to be used in virtually any physical or geological
environment. Boreholes can be surveyed to depths of
2500m with one or more transmit loops; horizontal
underground holes can be surveyed with a push-rod
system; surface profiling can be done in at least five
different ways, depending on the geological conditions,
to depths of 600m or more; and layered-earth
environments can be explored through resistivity
sounding with the new Digital Receiver to depths of
1000m or more.

IBM-PC and compatible computer software packages for
a variety of PEM data presentations, as well as PEM data
processing, filtering and interpretation, are available with
the system.

CRONE GEOPHYSICS & EXPLORATION LTD.

3607 WOLFEDALE ROAD, MISSISSAUGA, ONTARIO, CANADA LSC 1VR
TEL:(416)270-0096 « FAX:(416)270-3472 « TELEX: 06-961260




DIGITAL PULSE EM
RECEIVER

Flexible, fully digital receiver for all types of surface and borehole time-domain EM surveys.

s Meusures time rate of change of a component of the magnetic field vector within programmable time
channels. Mcasured component is defined by the orientation of the surface coil or borehole probe,

e Standard 10, 20, and 30 channel configurations; five 37-channel tables programmable in the field.
e Primary ficld "PP" channel always used. Provides indispensable polarity and amplitude information.

e Decay curve and profile plot on graphic LCD: excellent quality; line or bar; linear or log; numerous scales;
scrolling; grid lines; superimpose mode; vertical line cursor steps through channels or stations.

e Automatic gain control. No data scaling or reduction. Output is in nanoTesla/sec (nV/m?2).

*  Researched, designed, and tested since 1982, Field proven since 1986. Feedback and rigorous field testing
under all conditions from our most demanding customer - our Own survey crews.

Decay curves and profile plots of some or all channels can be viewed on the spot for excellent data quality control
and survey decision-making.




SPECIFICATIONS - DIGITAL PULSE EM RECEIVER

HARDWARE:

Modubar board design for casy software and hardwire upgrades.

Small LCD - 2 lines, 16 characters. Heated for operation below -20°C. LCD viewing adjustment.

Lirge LCD - 16 lines, 42 characters or 256 x 128 pixels graphics. Lid for sunlight. £LCD viewing adjustment.

32 key alphanumeric keyboard with arrows and special function keys. Positive feedback key action.

Two CMOS microprocessors in paradiel; 16 bit A/D conversion; Dynamic range: 138 dB; Max input voltage: £ 1V.

SOFTWARE CONTROLS:

Mcenu-driven functions: casy selection with moving highlight or letter code on 16 x 42 character 1LCD.

Pre-survey file preparation: up to 32 files can be set up with header information before surveying.

File switching and expansion; continue reading in any file at any time - until memory is full.

Extensive file and data handling routines; Selectively delete files or station readings.

VIEWING DATA IN THE FIELD (LISTS AND PLOTS):

List all channel reading simultincously for 1 decay curve, or list data 3 channels at a time over all stations.

Plot channel readings as a decay curve at one station, or as a profile over several stations,

Excellent quadity plots on 250 x 128 pixel graphic LCD; line or bar; lincar or fog; numerous scales; scrolling; grid lines; superimpose

maxde, ventical line cursor steps through channels or stations.

TIME BASE (ON-TIME — RAMP, or OFF-TIME + RAMP):

8.33 msec, 10.60 msee, 33.33 msec for 60 Hz noise areas (30 Hz, 15 Hz, 7.5 Hz base frequencies).

10.0 msee, 20.0 msee, 40.0 msec for 50 Hz noise areas (25 Hz, 12.5 Hz, 6.25 Hz base frequencies).

10.89 misec, 21.79 msec for compatibility with Analog and Datalogger PEM Receivers.

CHANNEL CONFIGURATION:

Three logarithmic configurations cach starting at 76.5 psec. (10, 20, or 30 channels in 16.66 msece)

- vach of 10 channels is split in 2 (20 channels) or 3 (30 channels) for ease of data comparison.

Five progrumnuible configurations - cach with a minimum time interval of 4.5 psec, and @ maximum of 37 channels
- cach can be configured in the tiekd, and changed after dumping data

Once 8 channel configuration identicil 1o Analog PEM channels.

One preset 45 channel configuration over 202 psec for current ramp analysis and zero-time-set procedure,

Time base can be changed without affecting the channel configuration.

PRIMARY FIELD MONITOR: A Primary Pulse "PP* channel is always used in addition to the above configurations as it provides

indispensable primary field polarity and amplitude information. It measures during the current ramp.

ZERO-TIME-SET: The current shut-off is measured using 45 channels 4.5 psec wide. A linear plot on the large LCD clearly shows

the shape of the ramp, and the zero time (end of ramp) can be set.

SYNCHRONIZATION: Cable and Radio are standard. Optional internal crystal clock.

CALIBRATION OF DATA: Eftective area of coil or probe is entered into the Receiver in square metres. Thereafter, readings are
measured and stored in nanoTeslas/sec (=nV/m?2).,

GAINS: 10-1280; Internally selected for each channel for best Signal-to-Noise, or manual override.  Internal scaling of data.
NOISE REJECTION: Automatic spike rejection. Powerline rejection typically 78dB.

STACKING: 512 t0 05,536 readings in seven doubling steps.

STATISTICAL ANALYSIS: Calculation and display of statistical reading error.

STORAGE: (1 KBytes dita storage Gapproximately 500 readings of 20 channel data).

DATA TRANSFER: R5232 connection to computer with menu-selectable serial parameters.

BATTERIES: 2 rechargeable 12V gel cells. Battery test and low battery warning. Minimum 8 hours of field use.
TEMPERATURE RANGE: Operational from -40°C to +50°C.

HUMIDITY: Refillable desiceant container with colour indicator accessible from top panel.

WEIGHT: 15 kg., shipping: 23kg.

TRANSPORT: Plywoaod box for shipping and field transport with closed cell foam shock protection.
ACCESSORIES: Battery charger; RS 232 cable; Uploading software; Data presentation software; optional packframe.

* Specifications subject to change without notice,

CRONE GEOPHYSICS & EXPLORATION LTD.

3607 WOLFEDALE ROAD. MISSISSAUGA, ONTARIO, CANADA LSC 1V8
TEL:A416) 270-0096 « FAX:{416)270-3472 » TELEX: 06-961260




PULSE EM
TRANSMITTER EQUIPMENT

* Flexible, multi-purpose transmitter and complete transmitting equipment for all types of surface and
borehole time-domain EM surveys.

* 2000 Watt Transmitter can be powered 3 ways:
- 24V rechargeable Battery Pack.
- 24V Battery and 500W Motor Generator.
- 24V-120V from 2000 W Motor Generator and Voltage Regulator.

s 24V input for Low-Power PEM surveys:
18 Amps through 7-turn, 14m diameter Moving Coil (19,000 Am? dipole moment)
- locates shallow (up to 150m deep) conductors even in conductive environments
when used in profiling mode (Slingram method).
- shallow resistivity soundings to 200m or more.,

18 Amps through 100m x 100m loop (180,000 Am? dipole moment)
Moving Loop or Moving In-Loop surveys for deeper conductor detection even in
conductive environments.
- Borehole logging to 300m or 300m long surface lines outside loop (small scale DEEPEM).
- Resistivity sounding to hundreds of metres.

*  24V-120V input for High-Power PEM surveys:
- Any loop size from 100m x 100m to 1 or 2 km square.
- Can be used for all Surface and Borehole PEM surveys for deep conductor detection or
deep resistivity sounding.
¢ 3 selectable current ramp times, 8 selectable time bases, and 3 synchronization methods.

* Ramp times are fixed to allow for proper data comparisons from loop to loop.

¢ Cleared for safe use in producing mines for underground borehole surveys.

Lower Power Gear 2000 Watt Gear
The 500W Motor Generator is required if the Can power any size loop from 100m x 100m to 1 or
Transmitter is on for long periods. It is optional for 2 km square

the Moving Coil method.




SPECIFICATIONS - PULSE EM TRANSMITTER EQUIPMENT

2000 WATT PEM TRANSMITTER:
Controls bipolar, on-off waveform and linear current shut-off ramp time. Operating voltage: 24V to 120V.

Synchronization: Radio and cable synchronization are standard. Internal radio powers 1 metre long telescoping
antenna (standard) or optional 1/4 Wave CB booster antenna on mast. In hilly terrain, use external (remote)
radio and booster antenna on high point of grid, controlled by cable sync. Optional external crystal clock sync
systen.

On-Off times for 60 Hz powerline filtering: 8.33ms, 16.66ms, 33.33ms; for 50 Hz powerline filtering: 10.0ms,
20.0ms, 40ms; for analog PEM operation: 10.9ms, 21.8ms.

Linear controlled current shut-off ramp times of 0.5, 1.0 and 1.5ms. Ramp time is fixed and non-drifting with
temperature and loop size to allow for accurate data comparison and interpretation.

Monitors for shut-off ramp operation, instrument temperature, Tx loop continuity, and overload output current.

Meters for loop current, input voltage, sync test.
Automatic shut-down for open Tx loop, high instrument temperature, and overload.

Net weight: 125 kg, shipping: 22 kg.

2000WATT MOTOR GENERATOR:

4 1/2 H.P. Wisconsin Robin, 4 cycle engine with belt drive to D.C. alternator; both mounted on frame; output:
120V, 20 Amps; external gas tank with hose and valve for full day of unattended operation; Net weight: 33 kg;
shipping: 47 kg.

24V-120V VARIABLE VOLTAGE REGULATOR:

Controls and filters the alternator output; continuously variable between 24V and 120V D.C., 20 Amp maximum
current; Net weight:  10kg, shipping: 20 kg.

WIRE, SPOOLS AND WINDERS:

Transmitter wire is usually No. 10 or 12 AWG insulated copper wire in 300m or 400m lengths, 1 length per spool;
2 spools in a shipping box; winder is mounted on a magnesium packframe.

MULTI-TURN MOVING COIL:

7 turn, 14 meter diameter Tx loop; plugs to break loop into 2 sections for easy station-to-station movement.
Aluminum or copper wire and various coverings depending on area being used.

BATTERY POWER SUPPLY:

24V, 20 amp hour, rechargeable battery supply for use with PEM Transmitter as power source rather than motor-
generator-regulator. In aluminum case, with clamp connectors. Net weight: 20.5 kg, shipping: 29 kg.

500 WATT, LOW-POWER MOTOR GENERATOR:

For continuous transmitter operation in Low-power PEM surveys. 3.5 H.P. Motor with belt drive to Alternator
and Regulator; mounted on frame; output: 24V DC, 500W; connect to transmitter in parallel with 24V Battery
Pack.

. Battery chargers supplied for all rechargeable battery units.
. All instruments and equipment operational from -40°C to +50°C.
. Plywood boxes for shipping and field transport with closed cell foam shock protection.

* Specifications subject to change without notice.

CRONE GEOPHYSICS & EXPLORATION LTD.

3607 WOLFEDALE ROAD, MISSISSAUGA, ONTARIO. CANADA L5C 1V8
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Project: Falconbridge Exploration
Boot Bay Survey PEM Survey

General Conductor Recognition and Analysis

Steeply dipping conductors are generally recognized by
peaks on the horizontal component coincident with cross-overs or
inflections on the vertical component. The peak of the
horizontal component would be directly above the axis of the
conductor. A good example of the anomaly pattern occurs on line
9268W at 10900N. Note the positive peak at this location on the
horizontal component and a well defined cross-over on the
vertical component.

Flat lying conductors have a different pattern: a cross-
over on the horizontal component and a broad peak on the vertical
component. The cross-over is near the centre of the conductor. No
flat lying conductors are obvious in the area.

These patterns may be different if conductors are quite
small and close to surface as appears to be the case for the
response on line 8048W to 11100N. In this case the anomaly wave
length is short (ie. only occurs at a couple of stations) which
suggests that the conductor has little depth extent and strike
length.

The strength or conductivity of a conductor can be
measured by how many channels are influenced by the conductor and
the ratio of a channel amplitude to the sutceeding channel
amplitude. For general purposes the higher conductivity
conductors such as massive sulphide will respond on all twenty
channels whereas a clay-filled fault may only respond on five or
six channels. In this area most of the conductors are only
recognized on the first seven channels. This would suggest poorly
conductive material such as clay along a fault or a shear zone.

A "rule of thumb" measurement for calculating the depth
to the top of the conductor can be made by measuring the 1/2
width at 1/2 of the amplitude on the horizontal component
response and multiplying this number by 1.3. Most of the
conductors that have been identified in this area are considered
to be at or near surface.
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SUMMARY
This report describes the work performed on the Manderstrom property, from May Sth to
17th 1993, by Falconbridge Limited.
The property consists of five claims numbered S38943 to S38947.
The work consists of line-cutting (8.93 Km) and geological mapping at a scale of 1:2000.

The subaqueous pillowed basaltic sequence, interbedded with felsic volcanics is considered
a favourable target for volcanic hosted massive sulphide deposits.

Ground magnetic and electromagnetic geophysical surveys are recommended.
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MANDERSTROM CLAIM BLOCK

INTRODUCTION

Purpose of the Report

The purpose of this document is to outline the work performed by Falconbridge Limited
on the Manderstrom claim group in 1993. The report describes the nature of the work
performed and summarizes the results obtained.

Location Access and Physiography

The property is located in Strathy Township approximately three kilometre due northwest
of the townsite of Temagami (Fig. 1).
Access to the property is excellent. It is crossed by a paved road which joins Highway 11
one kilometre to the east of the property. It is also cut by a gas pipeline, a power line and
an abandonned railroad line (Fig. 1).

The physiography of the property consists of gently rolling hills and ridges. The higher
areas are covered with coniferous and mixed forests whereas the low lying areas are
covered with cedar swamps and marshes.

Bedrock exposure is less than 5%, however the distribution of outcrops throughout is
evenly scattered and provides a good overview of the geology.

Property Definition

The Manderstrom claim block consists of 5 claims listed below (Fig. 2). All claims are
owned by Falconbridge Limited. Although a significant amount of work was devoted to
the locating of claim posts and property boundaries, many posts could not be found. It
appears that a number of the missing posts may have been destroyed by cultural activities
such as logging, housing development and pipe line construction. Posts which were found
are plotted on Map.1.

Manderstrom claims: S 38943
S 38944
S 38945
S 38946
S 38947
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@ 1993 Program

In the spring of 1993 a grid was cut over the entire property. The base-line was cut along
the power line. Cross lines spaced 100 metres were oriented perpendicular to the base-line
at 340 degrees. Tie lines, parallel to the base line, were cut every 400 metres. A total of
8.93 line kilometres were cut on the property. The linecutting was contracted to N.
McBride Staking and Line Cutting of Notre Dame du Nord. The entire area was
geologically mapped at a scale of 1:2000. Field supervision of the line cutting and mapping
were performed by Jean-Denis Fournier, Senior Field Geologist with Falconbridge Limited,
with assistance from Kevin Wells, summer student. All work was completed between May
S and 17, 1993. James K. Cecchetto, Project Geologist with Falconbridge Limited,
supervised the project.

History of Exploration

Regional geological studies which covered the area included the work of Moorehouse
(1942), Bennett (1978) and Fyon and Crocket (1986).

The most significant mineral occurence on the property is the gold, silver Milne showing
which has been trenched in the past. Geological and geophysical surveys which covered the
claim group were conducted by Hollinger Mines in 1978 and Maralgo Mines in 1956.

GEOLOGY

Regional Geology

The geology of The Strathy Township is summarized in the work of Fyon and Crocket
(1986) as follows: " The volcano-sedimentary stratigraphy of Strathy Township is informally
subdivided into two terranes which are called the Older and Younger volcanic complexes.
The Younger Volcanic Complex has been subdivided into four formations: 1) a lower iron-
rich, tholeiitic basalt cycle; 2) a calc-alkaline cycle consisting of basalt/andesite flows and
felsic pyroclastic deposits; 3) a clastic sedimentary sequence; and 4) an upper, iron rich,
tholeiitic basalt cycle. Oxide facies iron formations occur at the top of both the Older and
Younger Volcanic Complexes." Subdivisions 1) and 2), which overly the Manderstrom
property, were respectively named by these authors the Arsenic Lake and Link Lake
formations.

Property Geology and Mineralization

The property is underlain mostly by Archean metavolcanic rocks of the Link Lake and
Arsenic Lake formations as defined by Fyon and Crocket (1986). A northwesterly striking
diabase dike crosscuts the property. The metamorphic grade of the property is greenschist.




‘ The northern half of the property, up to about 2+00N (grid coordinates), is underlain by

rocks of the Arsenic Lake Formation. The unit consists mostly of pillowed to massive
mafic volcanic flows. Primary features such as pillows, pillow breccia, hyaloclastites and
amygdules are well preserved and display no major evidence of structural deformation. The
rocks are weakly to moderately carbonatized and locally silicified. The alteration is mostly
pervasive, however it is usually stronger along pillow selvages, porous clasts and other
similar porous channelways. Mineralization consists of disseminated pyrite most commonly
along pillow selvages, giving the selvages a rusty appearance.

Overlying the Arsenic Lake formation (to the south) is a complex package of fine grained
mafic intrusives, felsic volcanics and mafic volcanics which corresponds to the Link Lake
Formation (Fyon and Crocket, 1986).

The fine grained mafic intrusive rocks are most common near the contact zone between the
two formations. The unit is dark green, feldspar porphyritic (<1mm) and weakly to
moderately carbonatized along fracture planes.

The felsic rocks on the property can be divided into two groups.

The most northerly group forms an irregular band roughly parallel to and located along the
base line. Felsic rocks within this group are mostly quartz-phyric (2-3mm quartz eyes) and
massive. Irregular contact relationships and diking by similar material elsewhere in the
Arsenic Lake formation suggest that this unit may be intrusive.

The southern group of felsic rocks is exposed along and south of the railroad line (Map.1).
The unit consists mostly of felsic fragmental, with rhyolite and pumice clasts (1-5cm). Due
to the proximity of the Link Lake Shear Zone, the unit has developed a strong foliation
associated with moderate silicification and sericitization. Carbonatization is weak to
moderate and fracture controlled. The foliation strikes parallel to the shear zone at 075
to 085 degrees and a flattening ratio between 3:1 and 6:1 can be estimated from clast
elongation. The unit is weakly (usually <1%) mineralized with pyrite. The pyrite occurs
as disseminations and as preferential replacement of clasts within the fragmental unit.

The southern group of felsic rocks mentioned above is overlain by pillowed and fragmental
mafic volcanics. These rocks are moderately to strongly silicified. The best exposure of
silicified pillowed mafics is along the south shore of Link Lake. Amygdules, when present
are generally filled with silica and/or calcite. Disseminated pyrite, up to 1%, occurs in the
more strongly silicified areas.

A northwesterly ternding diabase dike crosscuts the property. The unit is coarse grained,
equigranular, magnetite rich and unaltered. The dike has a hornfelsed halo (not exceeding
50m wide) characterized by the presence of fine biotite and a depletion of the otherwise
almost ubiquitous calcite. The dike is probably part of the Proterozoic Sudburry Dike
swarm.
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APPENDIX 1

SUMMARY OF EXPENDITURES




SUMMARY OF EXPENDITURES

Line-Cutting

893Km @ $22000 /Km .......... ..t $1964.60

Geological Mapping and Sampling

Senior Field Geologist

10Days @ $25000/Day .........c.ciiiiiiininnennnn. $2500.00

Junior Field Assistant

10 Days @ $150.00 /Day. ............c.iiiiiiinninnn $1500.00
TOT AL ...t e e e e e e e e e e e $5964.60
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STATEMENT OF QUALIFICATIONS

I, Jean-Denis Fournier, of Winnipeg , Manitoba hereby certify that:

1.

I graduated from the university of Alberta in 1987 with Bachelor of Science Degree
with Specialization in Geology Degree.

I am employed as Senior Field Geologist with Falconbridge Limited.
Since graduation I have been practising my profession in Canada and overseas.
I have no financial interests in the Manderstrom claim group.

I personally conducted or supervised the work described in this report.

Dated atSuoguAY  this28 ™ day of MAX 1993

{e=t—

Jean-Denis Fournier
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Ontario 90
Ministry of Ministére du ;?g Ramsey Lake Road
Northern Development Développement du Nord 6th Floor
and Mines et des Mines Sudbury, Ontario

P3E 6B5

Telephone: (705) 670-5853
Fax: (705) 670-5863

Oour File: 2.15112
Transaction #: W9370.00043
1 W9370.00045

September 10, 1993

Mining Recorder
Ministry of Northern
Development and Mines
933 Ramsey Lake Road
3rd Floor

Sudbury, Ontario

P3E 6B5

Dear Sir:

RE: APPROVAL OF ASSESSMENT WORK ON MINING CLAIMS 8 398943 ET AL. IN
STRATHY AND CASSELS8 TOWNSHIPS.

The Assessment Credits for GEOLOGY and GEOPHYSICS, sections 12, and 14
of the Mining Act Regulations, as listed on the above reports of work,
have been approved.

The approval date for W9370.00045 is August 9, 1993 and for
W9370.00043 it is August 30, 1993,

Please indicate this approval on the claim record sheets.

If you have any questions please call Clive Stephenson at
(705) 670-5856.

Yours sincerel
2o &

Ron C. Gashinski

Senior Manager, Mining Lands Section
C>Mining and Land Management Branch

Mines and Minerals Division

CbS/dm L////
cc: Assessment Files Office Resident Geologist
Toronto, Ontario Cobalt, Ontario




{ certify that | have a personal knowledge of the facts set forth in this Work report, having performed the work or witnessed same during and/or after
its completion and annexed report is true.
"IName and Addrees of Person Ceriilying
STEVE [KOAMOS (5 ERAW DELIVERY, 1972 = T8 -H 2 W
No. Date 4 {Signature)
20S-2<5- 031 aern_14/1493 /&QZQ@Q
For Office Use Only
. DlNBGLD’W
MIN .
1D -{okemaions M L 4 |IRECEIVED
v - P :
X s T /55 LAY 1% 1993
% ale for Amendments Semt I Law M

a W7 —

'“”“,,g,,up 7 Report of Work Conducted rmwuon Number
s> Nines m‘; After Recording Clalm L9370, 000 73
Ontario * 2« % Mining Act

Personal information collected on this form is obtained under the authority of the Mining Act. This informat il be used for correspondence. Q
this coflection should be directed to the Provincial Manager, Mining Lands, Ministry of Northern Devel nt and ourlF\oi 15 ar Stroot
instructions: - Please type or print and submit in duplicate.

Sudbury, Ontario, P3E 6AS, telephone (705) 670-7264.
- Refer to the Mining Act and Regulations for requirements of filing assessment work or consult the Mining
Recorder.
- A separate copy of this form must be completed for each Work Group.
- Technical reports and maps must accompany this form in duplicate.
- A sketch, showing the claims the work is assigned to, must accompany this form.

[Recorded Holder(s) Client No.
 FALGALRIDOE  LIMITED. )30 679
Address Telephone No.
N 3 = L"‘\’ l\) g Py -
ﬁjngllfc (200 , 95 (LIELLING o nshIpIASIZ;RbE r_(J). TORONTO Lo jlmsNho S700
SUoRIRY STRATN'? /LASSELS. G-3415/G -34S
Work From: To:
Performed ™ MARCH QIIQ’)\ * AP 2/92
Work Performed (Check One Work Group Only)
Work Group Type
~ GRI0 (UTTINVG
‘/ Geotechnical Survey - GRAUND EL F(TQQMA(..NET:c.fPEnl GEOPRGIICAL.  SURVEY
Physical Work,
Iincluding Drilling ,
Rehabilitation RECEIVED D/ﬁy RECORDED
Other Authorized i 7
Work JUL 9 w1004 _MAY 1 1 1009
b "Ry S I 5 IV r—TITd
ys Be : . T, A/
Assignment from VINING LANDS BRANCH — T
Reserve

Total Assessment Work Claimed on the Attached Statement of Costs  § ’.’3’)\i 17A.99

Note: The Minister may reject for assessment work credit all or part of the assessment-work submitted if the recorded
holder cannot verify expenditures claimed in the statement of costs within 30 days of a request for verification.

Persons and Survey Company Who Performed the Work (Give Name and Address of Author of Report)
Name Address

- Vox /]2, NVOTRE DANME DU NORD, QUEAES, ﬁnz O

3, MmenBL(Svency) .
= Y = ¥ = = ] L JT

ASSSSIMa T ) _
S. KoRmos [FALGYAINE) = ReeoAT 106E_EXP £ 3

cRENTIE 20AD | RRs #2 CHEwmsR0,0m1 Lo 16O |

{(attach a schedule if necessary)

Centification of Beneficlal Interest * See Note No. 1 on reverse side
| certify that at the time the work was performed, the claims covered in this work

Date Recorded Holder of Agent (Signaiure)
report were recorded in the current holder’s name or held under a beneficial interest

by the current recorded holder. Ma‘)'l,f, 1992 M/M

Certification of Work Report : /




Ministry of
@ m Development
s . ines

N $ro du
Devgioppement du Nord
ot des mines

Statement of Costs
for Assessment Crpdlt

Etat des codts aux fins
du crédit d’évaluation

Transaction No/N*® de transaction

L) 9370. J00Y3

Mining Act/Lol sur les mines

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

ing 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 BAS, telophone (705) 670-7264.

Les renseignements personnels contenus dans la présente formule sont
recueillis en vertu de la Lol sur les mines et serviront 4 tenir & jour un registre
des concessions minidres. Adresser toute quesiton sur la coliece de ces
renseignements au chef provincial des terrains miniers, ministére du
Développement du Nord et des Mines, 159, rue Cedar, 4@ étage, Sudbury
{Ontario) P3E GAS, téléphone (705) 670-7264.

1. Direct Costs/Codlts directs

2. Indirect Costs/Codts Indirects

** Note: When claiming Rehabilitation work Indirect costs are not
Type Description ag‘&:’,‘,‘t Totz?tgllgbal allowable as assessment work.
Pour le remboursement des travaux de réhabilitation, les
Wages Lat?our'( Percar wan, s) #, c90ts indi'rects ne sont pas admissibles en tant que travaux
Salaires Main-d'oeuvre So0 d’évaluation. :
Field Supervision - Amount Totals
Supervision sur le terrain |  — 7 500 Type Description Montant | Total global
Contractor's Tree Transportation Type
;nd Consultant's| ,_, . 1T VG 43550 Transport
o0 7
Droits de - . . o
Centrepreneur | GSOPHYSICS 17,7:2.94
ot de l'expert-
conselt 'LPFQS@C.OM.CQCW) x/j}D 915299
Supplies Used | 'P°
Fournitures
utilisées
Food and 2
lﬁ“?:::’ AL VEEILS — /
ourriture et .
hébergement beornyins CREW 2520 |2510
Mobilizetion and
Type Demobilization
Equipment Mobllisation et
Rental démobillisation
Location de Sub Total of Indirect Costs
Total partiel des coOts indirects |72.620
Amount Allowable (not greater than 20% of Direct Costs)
Montant admissible (n’excédant pas 20 % des colts directs)
Total Direct Costs Total Value of Assessment Credit  Valeur totale du crédit
Total des codts directs I’)ﬂtf;,S'l,! j g:m’m snd Allowable gw&% drects F B2
o1 Indirects somissibies

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 enregisiré sera tenu de vérifier les dépenses demandées dans
le présent état des codts dans les 30 jours suivant une demande & cet
offet. Sila vérification n'est pas sffectuée, le ministre peut rejeter tout
ou une partie des iravaux d'évaluation présentéds.

Filing Discounts

1. Work filed within two years of completion is claimed at 100% of
the above Total Value of Assessment Credit.

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

Remises pour dépdt

1. Les travaux déposés dans les deux ans suivant leur achévement sont
remboursés & 100 % de la valeur totale susmentionnée du crédit d'évaluation.

2. Les travaux déposés trois, quatre ou cinq ans aprds leur achévement
sont remboursés & 50 % de la valeur totale du crédit d’évaluation
susmentionnd. Voir ies calculs ci-dessous.

Total Value of Assessment Credit Total Assessment Claimed

x 0.50 =

Valeur totale du crédit d'évaluation Evaluation totale demandée
x 050 =

Certification Verifying Statement of Costs

1 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.

that as STEVE Knemol Fieip 6-prok’ST) am authorized
{Recorded Holder, Agent, Position in Company)

to make this certification

Attestation de l'éta't des colts

J'atteste par la présente :

que les montants indiqués sont le plus exact possible et que ces
dépenses ont 6té engagées pour effectuer les travaux d'évaluation
sur les terrains indiqués dans la formule de rapport de travalil ci-joint.

Et qu'a titre de o suis autorisé
tau ‘(u{ulaln onregistré, représentant, poste occupé dans fa ejompcanh)

4 faire cette attestation.

Signature Date

Y Koo

APrn_ L‘-\»!q}_
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Credits you are claiming in this report may be cut back. In order to minimize the adverse effects of such deletions, please indicate from
which claims you wish to priorize the deletion of credits. Please mark (,»~) one of the following:

1. O Credits are to be cut back starting with the claim listed fast, working backwards.
2. [ Credits are to be cut back equally over all claims contained In this report of work.
3. {3 cCredits are to be cut back as priorized on the attached appendix.-

In the event that you have not specified your choice of priority, option one will be implemented. . .- - A e

Note 1: Examples of beneficial Interest are unrecorded transfers, option aﬁmmontl, memorandum of agreements, etc., with respect
C PRI R R |

to the mining claims. e 2 :
. '

Note 2: If work has been performed on patented or leased land, plom: complete the following: - FRE
I . e T . . . [Sionature |Date L
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which claims you wish to priorize the deletion of credits. Please mark (»~) one of the following:
1. O Credits are 1o be cut back starting with the claim listed last, working backwards.

2. [ credits are to be cut back equally over all claims contained in this report of work.

3. [0 credits are to be cut back as priorized on the attached appendix.

In the event that you have not specified your choice of priority, option one will be implemented.

Credits You are claiming in this report may be cut back. In order to minimize the adverse effects of such deletions, please indicate from

Note 1: Examples of beneficial interest are unrecorded transters, option agreements, memorandum of agreements, otc., with respect

to the mining claims.

Note 2: if work has been performed on patented or leased land, please complete the following:

I certify that the recorded holder had a beneficial interest in the patented [smnatun ]D'"

e dnanad band at tha tima tha wnrk wae narinrman
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Credits You are claiming in this report may be cut back. In order to minimize the adverse effects of such deletions, please indicate from
which claims you wish to priorize the deletion of credits. Piease mark (»~) one of the followlng

1. O credits are to be cut back starting with the claim listed last, working backwards.
2. O credits are to be cut back equally over all claims contained in this report of work.
3. [0 Credits are to be cut back as priorized on the attached appendix. - -~

win, vt s

in the event that you have not specified your choice 01 priorlty. option one will be Implomem'd . P

c PRI U

Note 1: Examples of beneficlal interest are unrecorded tnnslm, optlon agmmonh momonndum of lgroomonu, ctc wlth respect
to the mining claims. _ »

Note 2: Iif work has been performed on patented or leased land, plom complete the followlﬁg: L

{ 1 rBrity that tha rarardad holder hard a hanaficial intarect in the oatenteg | Signature |Oate

NN,




Ministry of
! , »Nofthern Development
¥ and Mines

-Ontario
9 «Bre du
eloppement du Nord

ot des mines

Statement of Costs
for Assessment Crpdlt

Etat des codts aux fins
du crédit d’évaluation

Transaction No./N°® de transaction

L/ G370 godK=

Mining Act/Lol sur les mines

Personal information collected on this form is obtained under the authority
of the Mining Act. This information will be used t0 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 6AS5, telephone (705) 670-7264.

Les renseignements personneis contenus dans la présente formule sont
recusillis en vertu de la Lol sur les mines et serviront & tenir & jour un registre
des concessions miniéres. Adresser toute quesiton sur la collece de ces
renseignements au chef provincial des terrains miniers, ministére du
Développement du Nord et des Mines, 159, rue Cedar, 4@ étage, Sudbury
{Ontario) P3E 6AS5, téléphone (705) 670-7264.

1. Direct Costs/Codts directs

2. Indirect Costs/Colts Indirects

** Note: When ciaiming Rehabilitation work Indirect costs are not

Total Direct Costs [ 2!
Total des colts directs ?ﬂ S

Note: The recorded holder will be required to verity 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 pant of the assessment work submitted.

Type Description a?rﬁ:r:t To(.:?tgai'gbai allowable as assessment work.
Pour le remboursement des travaux de réhabilitation, les
Wages Labour ( RePcr IRTING) _’ O?Ots_ indirects ne sont pas admissibles en tant que travaux
Salaires Main-d'oeuvre SO0 d'évaluation.
Field Supervision , T - Amount Totals
Supervision sur le terrain |  — 5opo ype Description Montant | Total global

Contractor's Type F4 Transportation | P°
and Consultent's| . , = . 17.,.J¢ 4350 Transport
Fees 7
Drolts de R 7 .
Pentrepreneur |GCOPHISICS 17,7,2.94
ot de I'expert- » Lo ae
consel peas (oeom.cecw) 1 (120 [2R1SAQ)]
Supplies Used |'"°
Fournitures
utilisées | cm—

Food and

k“?l.'}" ] wEEIAS — /

ourriture et =
hébergement GEOPRYSIS CREW QS.ZD
ion

Equipment Type Mobilisation et
Rental démobiiisation
Location de
matériel Sub Total of indirect Costs

Total partiel des codts indirects

Amount Aliowable (not greater than 20% of Direct Costs) .
Montant admissible (n'excédant pas 20 % des colts directs)] =" -~

Jotal Value of Assessment Credit Vlloulr totale du crédit

(Total of Direct and Allowable d'évalu
Indirect costs) ({Totsl des colta directs
ot indirects admissibles

Note : Le titulaire enregistré sera tenu de vérifier les dépenses demandées dans
le présent état des colts dans les 30 jours suivant une demande & cet
effet. Si la vérification n’est pas effectuée, ie ministre peut rejeter tout
ou une partie des travaux d'évaluation présentés.

Filing Discounts

1. Work filed within two years of completion is claimed at 100% of
the above Total Value of Assessment Credit.

- 2. Work tiled three, four or five years after completion is claimed at
50% of the above Total Value of Assessment Credit. See
calculations beiow:

Remises pour dépdt

1. Les travaux déposés dans les deux ans suivant leur achévement sont
remboursés & 100 % de la valeur totale susmentionnée du crédit d'évaluation.

2. Les travaux déposés trois, quatre ou cinq ans aprés leur achévement
sont remboursés & 50 % de la valeur totale du crédit d'évaluation
susmentionné. Voir les calculs ci-dessous.

Total Value of Assessment Credit Total Assessment Claimed

x 0.50 =

Valeur totale du crédit d'évaluation Evaluation totale demandée

x 0,50 =

Certification Verifying Statement of Costs

i 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.

CTovE Rrol  fr£1p HrbLobisT) am authorized
{Recorded Holder, Agent, Position in Company)

that as

1o make this certification

Attestation de 'état des colts

J'atteste par ia présente :

que les montants indiqués sont le plus exact possible st que ces
dépenses ont 6té engagées pour effectuer les travaux d'évaluation
sur les terrains indiqués dans la formule de rapport de travail ci-joint.

Et qu’'a titre de je suis autorisé
(titulaire enregisiré, représentant, poste occupé dans la compagnie)

& faire cette attestation.

0212 {04/91)

Signature Date

Arrn % /93

Nota : Dans cette toféule. lorsqu'il désigne des personnes, le masculin est utilisé au sens neutre.




Nxrthern Development

‘ahd Mines After Recording Claim % 73 70.00¢ ‘/ 5
Ontario @ - Mining Act

PonomllnMmemthumhmmmmaMdNMInmm ‘I’hltlnlomuuonﬂbomodbreormm Questions about

this collection should be directed 1o the Provincial Manager, Mining Lands, Ministry of Northern Dovolopmmt and Mines , 159 Cedar Street,
Sudbury, Ontario, P3E 6AS, telephone (705) 670-7264. 2 1 i %

@ Ministry of Report of Work Conducted Traneaction Number — +

Instructions: - Please type or print and submit in duplicate.
- Refer to the Mining Act and Regulations for requirements of filing assessment work or consuit the Mining
Recorder.
- A separate copy of this form must be completed for each Work Group.
- Technical reports and maps must accompany this form in duplicate.
- A sketch, showing the claims the work is assigned to, must accompany this form.

'Recorded Holder(s) ient No.
'DGe  Lim. TeD 130 639
‘_KAL(ANMLD f e NG
VI TE 1200, 95 (wettirmfrem~ STRAEET W TNRONTOD Y6 - 75'6 5700
ining Division i Yownship/Area M or G Plan No
éU’DBuﬂ‘( STRATHX G345/
Work From:  may .05 - (793 Too mA -+F- 1143

Work Performed (Check One Work Group Only)

Work Group Type
- GA'D cuTTI VS
v’] Geotechnical Survey - Ce Py I

Physical Work,
including Drilling

e mna D
Rehabilitation REGEIVED RECORDE
Other Authorized
Work £ 00 o 10aa 9.8 1993

:ae JutT z,'r 1397 M’H
Assays
yav. J7i

Assignment from MINING LANDS BRANCH Reeetpt —ZHE——

Total Assessment Work Claimed on the Attached Statement of Costs $ S59e4.60

Note: The Minister may reject for assessment work credit all or part of the assessment work submitted if the recorded
holder cannot verify expenditures claimed in the statement of costs within 30 days of a request for verification.

Persons and Survey Company Who Performed the Work (Give Name and Address of Author of Report)

Name Address
Noam McBripe 'sk;ofuff‘*'q' RBox 112 , rpoTAE DPAME Du xoAD, 2.7 o 30
Abﬁﬁ
M“‘J rWQWGQ(f g8e)- AT ~MBROGELim T LAAT s » LIYGRY

1933 M hevece Road ARE2 (HELnSFedDd ot fom ILO

{attach a schedule it necessary)

Certification of Beneficlal Interest * See Note No. 1 on reverse side
{ certify that at the time the work was performed, the claims covered in this work Oate Holder or Agent {Signature)

recorded in the current holder’ heid under a beneficial interest
by the ourrent recorded holder s ’ %72%.‘9?3 Mﬁ%%

Certification of Work Report

1 oertify that | have a personal knowiedge of the facts set forth in this Work report, having performed the work or witnessed same during and/or after
ks completion and annexed report is true.
and Address of Person Cerlitying
#A—a-%em's]:m&m‘e« Dﬁeuem\. OcLivehX (1373 ~2vE RS #2 CHELmSRARD gpr P ILO
. 0 y
Fog- 855 -0311  [MAK-28- 1973 NIAN =
‘ -
For Office Use Only A suoa RY
ikl ki N E.'NEGI VED
] o - i b
_m% ag, 1993 —1 |
, 14Y 2 8 1993
%L//ﬁc’c | %3{9“%%!]“? .
ate or / leOHOHmZHIZBW]s

1 o) 4\“““‘




i‘ ¢ P
® .
it
1
n [ & N |
L2 |
™y 5)5%3 %503“3%‘“ 78
< ls |l = O z |
Fi .‘_\ o 1 L AN §c|
s%'
- L/ 4 g L‘ :
A B P ,
r4
ol i e e bl 21
|
2|5 - 5
g \L\A:\' C’ A N ‘\:: s
< s e IR ~ 285
o 1S : gse
§£ VTt X A Nk\ e
H e £
S« s
|3 Sl B K |®
2 |1 |6 o
i&o . 8 88 <
ilo e lo o |o | §g§§
i!‘g 0 O o 0 8

: Wl g MR
TERN w o | BHNE | 2o
8 A bl B < Ny gigg
[l B ¥ B |5

Credits You are claiming in this report may be cut back. in order to minimize the adverse effects of such deletions, please indicate from
which claims you wish to priorize the deletion of credits. Please mark (,~) one of the foliowing:

1. [ Credits are 1o be cut back starting with the claim listed last, working backwards.
2. B/Credits are 1o be cut back equally over all claims contained in this report of work.
3. [ credits are to be cut back as priorized on the attached appendix.

in the event that you have not specified your choice of priority, option one will be implemented.

Note 1: Examples of beneficial interest are unrecorded transfers, option agreements, memorandum of agreements, etc., with respect
to the mining claims.

Note 2: if work has been performed on patented or leased land, pleases complete the following:

I certity that the recorded hoider had a beneficial interest in the patented | SKnature Date
or leased Jand ai the time the work was performed.
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Ministry of
Nonhern Development
yand Mines

ment du Nord

ot des mines

Statement of Costs
for Assessment Credit

Etat des colts aux fins
du crédit d'évaluation

Transaction No./N°® de transaction

Lo4376. 000MdS

Mining Act/Lol sur les mines

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 1o the Provincial Manager, Minings Lands, Ministry of Northern
Development and Mines, 4th Fioor, 159 Cedar Street, Sudbury, Ontario
P3E GAS, telephone (705) 670-7264.

Les renseignements personnels contenus dans la présente formule sont
recueillis en vertu de la Lol sur les mines et serviront & tenir & jour un registre
des concessions miniéres. Adresser toute quesiton sur la coltece de ces
renseignements au chef provincial des terrains miniers, ministére du
Développement du Nord et des Mines, 159, rue Cedar, 4@ étage, Sudbury
(Ontario) P3E 6AS5, téléphone (705) 670-7264.

1. Direct Costs/Colts directs

2. Indirect Costs/Codts Indirects

** Note: When claiming Rehabilitation work Indirect costs are not

Type Description ag‘r?t::tt Tot.;?;allgbal allowable as assessment work.
Pour le remboursement des travaux de réhabilitation. les
Wages Labour couts indirects ne sont pas admissibles en tant que travaux
Salalres Main-d'oeuvre Hooo.00 d'évaluation.
Field Supervision . Amount Totals |
Supervision sur le terrain Y000.00 Type Description Montant | Total global :
Contractor's Type Yransportation Type i
:nd Consultant's|/ , Lz CurTivl [96Y.60 Transport E
Droits de '
"entrepreneur '
ot de 'expert- [ :
consell 196440
Supplies Used | "™
Foumitures
utilisées
Food and
Lodging
Nourriture et
hébergement
g'oblllgla'uon and
T mobllization
Equipment pe Mobilisation et
Rental démobllisstion
Location de Sub Total of Indirect Costs
Total partie! des coOts indirects
Amount Allowable (not greater than 20% of Direct Costs)
Montant admissible {n'excédant pas 20 % des colts directs)
Tota!l Direct Costs Y Total Value of Assessment Credit  Valeur totale du crédit
Total des codts directs 5 764.60 (Total of OA i and Allowable “’Tm'::mu arects
o indirects admissibles

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 enregistré sera tenu de vérifier les dépenses demandées dans
le présent état des colts dans les 30 jours suivant une demande & cet
effet. Si la vérification n'est pas effectuée, te ministre peut rejeter tout
ou une partie des travaux d'évaluation présentés.

Filing Discounts

1. Work filed within two years of compietion is claimed at 100% of

the above Total Value of Assessment Credit.

2. Work filed three, four or five years after completion is claimed at
5090 of the above Total Value of Assessment Credit. See

calculations below:

Remises pour dépdt

1. Les travaux déposés dans les deux ans suivant ieur achdvement sont
remboursés & 100 % de la valeur totale susmentionnéde du crédit d"évaluation.

2. Les travaux déposés trois, quatre ou cinq ans aprés leur achévement
sont remboursés & 50 % de la valeur totale du crédit d'évaluation
susmentionné. Voir les calculs ci-dessous.

Total Value of Assessment Credit Total Assessment Claimed

x 0.50 =

Valeur totale du crédit d'évaluation Evaluation totale demandée

x 0,50 =

Certification Verifying Statement of Costs

| hereby certify:
that the amounts shown are as accurate as possible and these costs
were incurred while conducting assessment work on the lands sliown

on the accompanying Report of Work form.

that as é £~io A Frerd GeoteaiST | am authorized
ded Holder, Agent, Position in Company)

to make this certification

Attestatl_on de I'état des colts

J'atteste par la présente :

que les montants indiqués sont le plus exact possible et que ces
dépenses ont ét6 engagées pour effectuer les travaux d’évaluation
sur les terrains indiqués dans la formule de rapport de travail ci-joint.

Et qu’a titre de je suis autorisé
{thtulaire on compagnie)

registré, représentant, poste occupé dans la

A faire cette attestation.

0212 10491)

Date

MAY-218- 73

Signatu A

p——

T~

<

Nota : Dans cette formuie, lorsqu’il usignowporsonms. ie masculin est utllisé au sens neutre.
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