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1. INTRODUCTION

This report details the interpretation of data for a fixed-wing airborne 

Electromagnetic and Magnetic survey, that was flown in August of 1998, for 

Prospectors Alliance Corporation over a large block of ground in the Turnbull- 

Godfrey Townships area, west of Timmins, Ontario. The system used was the 

Geoterrex Multicoil GEOTEM Digital Time Domain EM system.

The interpretation of this airborne data was commissioned by John Harvey of 

Prospectors Alliance Corp. on August 12,1998.

The primary objective of this interpretation is to locate mineralized zones, which can 

be directly or indirectly related to either Kam-Kotia Mines and/or Jameland Mines 

Cu-Zn type VMS mineralized targets. Of importance in the area will be 

volcanogenic massive sulphides within felsic-mafic volcanic and ultramafic (gabbro) 

stratigraphy. Other types of mineralized targets being pursued in the area will also 

be sulphide-bearing deformation zones, such as the former Genex Mine and in the 

Halfmoon Lake area, where potential economic base metal deposits exist.

In reference to the electromagnetic data, the writer will pay particular attention to 

strong EM responses that may reflect moderate or steeply dipping conductors 

associated with VMS zones, but also to poorly mineralized zones that may reflect 

disseminated sulphides with a high sphalerite content. Short, isolated, flanking 

conductors parallel to graphitic horizons will also be of interest.

A total of 973 line kilometres of the recorded data were interpreted.



2. PROJECT LOCATION

The Survey Area is located approximately 10 kilometres west of Timmins, Ontario 

(Figure 1). The survey encompasses the east half of Turnbull Township, most of 

Godfrey Township, the northeastern region of Carscallen Township and the 

northern quarter of Bristol Township. The area is centered at Latitude 48* 28' and 

Longitude 81* 35' (NTS 42A 5,6,11,12)(Figure 2).
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3. SYSTEM PARAMETERS

3.1 Platform
Aircraft: 

Survey speed: 

Flying height:

CASA C-212 STOL twin engine 

120 knots (approximately 62 m/s) 

Nominal terrain clearance of 120 m.

3.2 GEOTEM® system

Base frequency: 

Pulse width: 

Pulse delay: 

Off-time: 

Transmitter:

Receiver

90 Hz.

2040 us

130^3
3414 |^s

vertical axis loop of 232 m2 ,

number of turns: 3,

current of 700 amperes,

dipole moment of 4.87 x 105 Am2

nominal height above ground of 70 metres.

2 horizontal and vertical axis coils, (x, y and z)

final recording rate of 4 samples/sec, for full waveform

recording of 20 channels of x and z coils data, gate centers

the off-time (in milliseconds from the end of the pulse):

m

channel 1 :
channel 2:
channel 3:
channel 4:
channel 5:
channel 6:
channel 7:
channel 8:
channel 9:
channel 10:

-1.909
-1.540
-0.954
-0.369
0.000
0.152
0.239
0.326
0.413
0.500

channel 1 1 :
channel 12:
channel 13:
channel 14:
channel 15:
channel 16:
channel 17:
channel 18:
channel 19:
channel 20:

0.608
0.738
0.890
1.064
1.259
1.498
1.780
2.127
2.539
3.060



3.3 Magnetometer
Type: CS-2 cesium vapour, towed-bird installation 

Sensitivity: 0.01 nT 

Sample rate: continuous 

Height above ground: 75 metres

3.4 Navigation equipment
GPS receiver: Sercel NR103 10-channel receiver, linked to the OMNISTAR

real-time differential network. 

Video camera: Panasonic VMS

3.5 Acquisition system
GEODAS system developed by Geoterrex, DOS 486 based, recording

to disk and transferred to the field processing system via removable hard disk.

Real-time analogue display of multichannel data (software selectable)

on a RMS GR33a-1 heat-sensitive graphic recorder.

3.6 Base station equipment
Magnetometer: Cesium vapour, sampling at 1 sec and 0.01 nT

sensitivity

GPS receiver: Sercel NR103 10-channel receiver 

Digital acquisition: DOS 386 laptop 

Analogue display: ink jet printer



4. SURVEY SPECIFICATIONS

a) Flying Specifications

1. The survey involves flying approximately 973 line kilometres. The flight line 
sketch of the block is shown in Figure 2.

2. The traverse line spacing is 200 metres.
3. The traverse line direction is 075*7225*.
4. Control lines were approximately 2000 metres apart, positioned orthogonal to 

the traverse lines.
5. Minimum line length is 8 kilometres.

b) Re-flights

Data was reflown when any of the following conditions were not met: 

Altitude variation: Not to exceed  10 m from nominal (120 m) for a duration

greater than 25 seconds, unless required for safety or air regulations. 

EM noise level: Not to exceed  20 ppm over a distance greater than 3 km, as

displayed on the late-time analogue traces.

Magnetic noise level: Not to exceed  0.5 nT over a distance greater than 3 km. 

Magnetic diurnal conditions: No departures greater than 10 nT from a chord

of 1 minutes in length. 

Line spacing: Not to exceed 1.5 times the nominal spacing over a distance

greater than 3 km. 

Digital data gaps: Not to exceed 5 seconds per line.



5. DATA PROCESSING

5.1 Flight path recovery
Data used: GPS positions recalculated from the recorded raw range data,

differentially corrected and converted to UTM metres. 

Final positions:

Projection: Transverse Mercator

Central meridian: 790 west

False Easting: 500,000 metres

False Northing: O metres

Scale factor: 0.99960

Spheroid: Clarke 1866

5.2 Altitude data (radar and GPS)
Noise editing: Alfatrim median filter used to eliminate the 2 high and 2 low values 

from the statistical distribution of a 9 point sample window.

Noise filtering: Triangular filters set to remove radar wavelengths less than 6 

seconds and amplitudes below 25 feet; and GPS wavelengths up to 4 

seconds and amplitudes up to 2.5 metres.

5.3 Diurnal magnetics
Noise editing: Alfatrim median filter used to locate and eliminate the 2 high and 2 

low values within the statistical distribution of a 9 point sample window.

Culture editing: Polynomial interpolation via a graphic screen editor.

Noise filtering: Triangular filter set to remove wavelengths of less than 4 

seconds and amplitudes up to 0.5 nT.

Extraction of long wavelength component: Low pass filter set to retain only 

wavelengths of greater than 26 seconds.



5.4 Magnetics
Lag correction: 3.7 seconds

Noise editing: 4th difference editing routine set to remove spikes of greater than 

0.5 nT, followed by an alfatrim median filter eliminating 2 high and 2 low 

values from its calculation over a 9 point window.

Noise filtering: Triangular filter set to remove wavelength of less than 0.5 second, 

and an amplitude of less than 0.25 nT.

Diurnal subtraction: The long wavelength component of the diurnal (greater than 26 

seconds) was removed from the data, prior to the levelling analysis.

Levelling: The first stage of levelling of the magnetic data (correcting for

residual diurnal effects, altitude differences and positioning errors) was done 

on the line data by automatically comparing the values of the total field at 

the intersection of each line and control line. The differences were analyzed 

and a compensation was calculated at each intersection in order to provide 

a pattern of smoothly varying adjustments along each line and control line. 

Erratic differences, implying an error in the intersection location, were 

carefully checked and corrected. The second stage of levelling consisted of 

applying a micro-levelling routine to the gridded data to remove small 

residual errors that are not properly removed by conventional levelling of the 

line data. The difference in the gridded data sets before and after the 

application of the micro-levelling routine were computed and extracted 

along the original survey lines to be stored in the final line data set as the 

final magnetic compensation values.

Gridding: North area 50 m grid interval selected. South area 100 m grid interval 

selected.



5.5 Electromagnetics
Lag correction: 4.5 seconds

Data correction: The x and z-coil data was processed from the 20 raw

channels recorded at 4 samples per second.

The following processing steps were applied to both the x 4 z coil

data:

a) The data from channels 1 to 16 and 20 were corrected for drift in flight 

form (prior to cutting the recorded data back to the correct line limits) 

by passing a low order polynomial function through the baseline 

minimal along each channel, via a graphic screen display.

b) The data were edited for residual sferic spikes by examining the 

decay pattern of each individual EM transient. Bad decays (i.e. not 

fitting a normal exponential function) were deleted and replaced by 

interpolation.

c) The data was then corrected for incoherent, non-decaying low

frequency noise events by analyzing the decay information through 

decay constant calculations, in order to separate the true signal from 

the low-frequency noise.

An adaptive filter was then applied to the data. This filter 

responds to local changes in the gradient in order to select and 

apply an appropriate time domain convolution ranging from very 

narrow to wide, depending on the local character of the 

anomaly.

d) The filtered data from the x and z-coils were then re-sampled to a 

sample rate of 5 samples/sec and combined into a common file for 

archiving.

Decay constant calculation: Off-time decay constants were calculated by fitting the 

channel information to an exponential function. The decay constant 

was calculated using channels 2 to 12 from the x-coil data (mean 

delay times of 499 to 3060 jisec).



Apparent conductivity: The apparent conductivity was calculated using the x-coil 

on-time channel 20 and the off-time channels 1 to 15, fitting the data 

to a homogeneous half-space model. The upper limit of the 

calculation has been set to 5000 mS/m, in accordance to the model 

used. The calculated values are stored in mS/m X1000.

Anomaly selection: Anomalies were selected by fitting the data from the x-

coil channels, 1 to 12, to the vertical plate model in order to extract 

conductance and depth information. Positions of anomaly centers 

were derived from peaks and shoulders on channel 2.

Gridding: The decay constant and the apparent conductivity values data were

gridded with a gridding interval of 50 m, for the 1:20,000 scale maps 

and 100 m for the 1:50,000 scale maps.

Correction for asymmetry: No correction for asymmetry (de-herringboning) was 

applied to the decay constant maps (Tau).

5.6 Final Products
Digital archives: The line data and grids are archived in GEOSOFT ASCII format. 

The line file contains 20 channels of x, y and z-coil data along with 

fiducials, Easting and Northings, magnetic data, altimeter data and 

auxiliary EM data. Grid files consist of total field magnetics, apparent 

conductivity, selected EM channel amplitudes (x-coil channel 2, 6, 

13,16 and z-coil 2) and decay constant of EM x-coil channels 1-12. 

All grids are delivered in two formats, regular and corrected for 

asymmetry. The flight path and EM anomalies are archived as vector 

files in Autocad DXF format. All of these files are delivered in two 

copies on CD-ROM, along with a full archive description.



Profile data: 1 set of multiparameter profiles displaying the following information at 

 a horizontal scale of 1:20,000:

* Radar altimeter

* EM Primary field

* Vertical gradient

* Total field magnetics

* 12 off-time Z-coil channels

* 12 off-time X-coil channels

* 12 off-time Y-coil channels

* Hz monitor

Maps: All maps were produced on a UTM base with latitude/longitude at the 

corners and topography at 1:20,000 scale:

* Total field magnetics (2 colour copies);

* EM channel contour map (2 colour copies):

* EM Anomaly map (X component), with flight path at 1:20,000 scale 

(1 mylar and 4 black and white paper copies);

* Interpretation map (4 black and white copies with report).
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6. GEOTEM INTERPRETATION

There were a number of bedrock conductors intercepted within the large project 

area, many of them displaying moderate to strong EM responses. Because of the 

generally low conductivity and thinness of the overlying Quaternary clay sequences, 

most of the primary electromagnetic field being transmitted from the GEOTEM 

systems will not be lost in any masking clays, thus enhancing somewhat the 

secondary effects from any deeper-seated bedrock conductors, particularly with the 

weaker conductors.

In reference to the Channel 1 EM Contour Map, this presentation, for the most part, 

is an indication of the pseudo-conductivity of the overlying overburden. It will also 

confirm the stronger bedrock conductors and more importantly, this presentation 

may extend the strike length for some of the intercepted bedrock conductors.

The surficial materials within the eastern half of Godfrey Township are highly 

conductive and would seem to indicate the nature of the overlying glaciolacustrine 

deposits of massive to varved silt and clay. They are perhaps thicker towards the 

eastern extremes of the survey block. There is also a region of similar conductivity 

within the north central area of Turnbull Township, where again, the surficial 

materials have been described as being Barlow-Ojibway Formation massive to 

varved silt and clay.

For the most part, the region through the center of the survey area is reasonably 

resistive, although there are a few outliers of what would appear to be thin clay 

layers. Because of the nature of the mineralization within some of the conductors 

(sphalerite), one would expect a rather poor EM response over some of these 

targets. Therefore, it is quite possible that the Channel 1 contour presentation may 

~ be indicating or outlining some of these targets.

The present exercise by this writer was to interpret the X-coil, Y-coil and Z-coil data 

sets, and if possible, to discriminate between the conductive overburden cover and 

the bedrock conductors. Of importance in this area, will be weak, steeply dipping
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conductors that may have been overlooked in other airborne and ground 

geophysical surveys.

This process involved the line-by-line assessment of the data sets, assigning 

conductor axes, direction and amount of dip where possible. The depth to the top of 

the conductors can be found in the Anomaly Listing at the back of this report. 

Assignment of zone numbers begin with the letters TG, representing the Tumbull- 

Godfrey Project.

A conductor axis has been assigned a solid line where the location of the 

interpreted conductor should be found on the ground. A dotted axis is one where 

the exact location of the conductor is unknown, although the conductor is still 

believed to be bedrock related.

The GEOTEM EM system, as with the INPUT EM system, produces characteristic 

EM responses, both for vertical and dipping conductors for the X-coil. For the 

former, two peaks are noted with a ratio between the first and second of 

approximately 1:10. This phenomena will be seen regardless of the flight direction.

With respect to a dipping conductor, the first peak becomes larger compared to the 

second peak, with a flattening of the dip. With a flat-lying conductor, the total EM 

response is related to the first peak, with very little or no second peak.

The Z-coil, on the other hand, also produces its own characteristic profile shapes for 

the various conductor geometries. Examples from model studies showing the 

different geometries are located in Appendix III.

The depth estimates were based on a Vertical 600m x 300m Plate nomogram, 90 

Hz72ms configuration, which was used for this airborne survey. Amplitudes for a 

number of the anomalies were established and then on a best fit basis, a depth was 

estimated. It should be understood that these depth estimates are approximate and 

are probably within 200Xo of the actual depth.
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There would also appear to be a direct relationship between the changes in altitude 

of the aircraft, with the impending effects from the conductive overburden. As the 

aircraft becomes closer to the ground, a stronger secondary field is received in the 

bird. Conversely, the higher the aircraft is from the conductive clays, the more the 

EM traces go back to background. One only has to look at the EM analog charts to 

see the results of this phenomena.

There were a number of short, isolated conductors intercepted, most displaying 

moderate to very strong conductivity. The majority of these conductors do not have 

direct magnetic correlation, which would preclude iron formation as being a source. 

They tend to be either located on the flanks of magnetic features, suggesting the 

relationship with geological contacts or with magnetic lows. In the areas that do 

have direct magnetic correlation, pyrrhotite is the probable source.

The attitudes of most conductors are generally towards the west at a steep to 

almost vertical angle. One area in particular, towards the northeastern region of the 

survey area, the dip of the conductors may be towards the east.

There are cultural effects in the region, including power lines, telephone lines and 

roads. Not all of these effects will produce a response on the 60 Hz. monitor trace. 

Therefore, one must utilize both the topography maps and the VMS video tapes 

from this airborne survey, in order to explain any GEOTEM anomaly.

The following is a table summarizing some of the characteristics for each zone, 

along with a ranking of their geophysical attributes. The latter does not necessarily 

mean a priority ranking, as some of these conductors have been previously drilled. 

This aspect will be discussed in more detail later in the report. Under Geophysics 

Ranking, H is for a high ranking, M is for a medium ranking and L is for a low 

ranking.
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1 very strong B- bedrock D- direct
2 strong S- surficial F- flanking
3 moderate L - low
4 weak
5 very weak

Zone EM Strength Probable Source Magnetics (nT)

TG19 5 S? L
TG20 4 B L
TG25 5 S? 080
TG26 5 S? L
TG27 4 B F
TG28 4 B F
TG31 2-4 B D130
TG32 2-3 B L
TG33 1 B L
TG34 1 B F
TG35 4 B? F
TG36 2-4 B F
TG37 2-4 B F
TG38 1 B L
TG39 1 B F
TG40 2 B L
TG45 3 B D60
TG46 3-4 B F



Discussion of Airbourne Anomalies

In order to facilitate the discussion for all of the zones within this survey 
area, a few comments will be given for each of the outlined conductors, 
relating conductivity, magnetics and geology.

ZoneTG19

The lone intercept exhibits a very weak EM response, in fact, one that 
could be associated with compensation effects (bird swinging). This 
problem tends to be more on the X-coil. The Z-coil data is actually 
indicating conductive surficial materials. No further work is warranted.

Zone TG20

The EM response on both the X-coil and Z-coil traces are rather weak, but 
they are still believed to be bedrock related. There is no magnetic 
association however. In reference to the geological compilation maps, it 
is noted that many diamond drill holes have been put down in this region 
surrounding this anomaly. Chalcopyrite, sphalerite, pyrrhotite and pyrite 
were intercepted in most holes. It is interesting of course, that so many 
drill holes were put down on what is believed to be only a short, single 
conductor. Further work is definitely not warranted for this zone.

Zone TG25

There are four very weak EM responses that are associated with this 
zone. Their proximity to the power lines has also created the problem of



somewhat noisy data. It is quite likely that conductive surficial materials 
are the cause. On this basis, ground follow-up is not warranted.

Zone TG26

All of the anomalies associated with this zone exhibit very weak EM 
responses and generally are associated with a magnetic low. Conductive 
surficial materials are believed to be the cause. No further work is 
warranted.

Zone TG27

Although this lone intercept exhibits a weak EM response, it is still 
believed to be associated with a bedrock source. The long magnetic 
feature to the east of this zone is a diabase dike. It seems that the 
conductor may have been previously tested. In reference to the geology 
map, it is noted that the mafic volcanics, felsic volcanics and 
metasedimentary rock types were intersected. It seems that pyrrhotite 
and pyrite was the mineralization intercepted.

Zone TG28

It would seem that this conductor has also been tested before, with a 
couple of holes put down. Metasedimentary rocks, along with some mafic 
volcanics were intersected, with chalcopyrite, sphalerite, pyrrhotite and 
pyrite being the sulfides. The better EM responses seem to be on the 
north-south tie line, suggesting perhaps a more east-west strike direction. 
In reference to the geology map, it will be noted that several drill holes



have been put down east of this zone, probably enough to explain this 
conductor.

Zone TG31

This conductor has seen several drill holes put down on it, the results of 
which are not known to this writer. The four holes were drilled in an 
easterly direction, the same direction as what has been interpreted for 
the dip of the conductor. The latter may be near vertical near surface, but 
could be flatter down-dip. The EM responses range from weak to strong, 
while one portion of the conductor has a magnetic intensify of 130 
nanoTeslas. Whether or not the latter is related to the diabase dike or 
pyrrhotite will have to be determined. It is suggested that any ground EM 
results over this zone be 
re-evaluated for direction of dip.

Zone TG32

One of the best EM responses intercepted on this zone was on a north- 
south tie line. Although the magnetics do not seem to indicate this, the 
strike of the geology may be more NE-SW. In any event, several drill holes 
have been put down already on the conductor, so further work is not 
warranted. Mafic volcanics are believed to be the underlying rocks.

Zone TG33

All of the anomalies along this conductor exhibit very strong EM 
responses and generally are located within a magnetic low. However, the 
latter is somewhat deceiving because of the higher intensity magnetic 
responses from the diabase dikes that are located on either side of the 
conductor. Without the influence from the dikes, there may be a weak



magnetic response directly associated with this conductor. Just to the 
north of this conductor is the former Genex Mine, where chalcopyrite and 
sphalerite was being extracted. Because of the number of drill holes that 
have been put down on this conductor and apparently without any 
success, further work is not warranted.

Zone TG36

Both the north and south ends of the conductor have been previously 
drilled, with the results not known to this writer. The strength of the EM 
responses range from weak to strong, with the better conductivity 
coinciding with the locations of the drill holes. It would seem unlikely that 
any further work should be carried out on the Zone.

Zone TG37

It would appear that this conductor has been drilled as well, possibly with 
three holes. Felsic volcanics are predominate rock types in this area, 
although diabase dikes are in close proximity. Further work is probably 
not warranted.

Zone TG38 A TG39

Both conductors exhibit very strong Em responses and generally 
correlate with a magnetic low. They would be excellent conductors to 
follow-up, unfortunately, both have been drilled. No further work is 
warranted.

Zone TG40



This conductor exhibits a strong EM response and is correlating with a 
magnetic low. Fortunately, it does not seem to have been drilled before. 
Note also the NW striking fault zone. Because of the existence of felsic 
and mafic volcanics in the immediate region, this conductor should be 
followed up with a ground EM survey.

Zone TG45

The short conductor exhibits a moderate EM response and has direct 
magnetic correlation, with an intensity of 60 nanoTeslas. It appears that a 
couple of drill holes have been put down, but interestingly enough 
however, they would appear to have been drilled to the north, parallel to 
the strike of the conductor. This aspect should definitely be confirmed. If 
so, then further work may be warranted.

Zone TG46

A similar scenario exists for this conductor, as it did for Zone TG45. A drill 
hole has been put down parallel to the strike of the conductor. There is no 
question that the EM responses are bedrock related. Since there are 
felsic to intermediate volcanics in the area, this trend will be worthy of 
follow-up.



7. CONCLUSIONS AND RECOMMENDATIONS

On the basis of the results of this airborne survey, ground follow-up work is 

recommended for several of the selected targets, as outlined by the writer on the 

Interpretation Map. It is felt that most of these targets will be of primary interest for 

their VMS Cu-Zn potential, although precious metals and Ni-Cu mineralization may 

be of secondary interest. As mentioned previously, there is generally a thin, 

sometimes thick, layer of overburden material with low to moderate conductivity, 

over most regions of the survey area. As a result, there may be a masking effect 

throughout the entire region. However, it was not considered to be a major obstacle 

to the penetrating ability of the high powered GEOTEM EM system to detect 

bedrock conductors. The Z-coil data also assisted with this interpretation.

It is strongly recommended that a complete and comprehensive evaluation be made 

of the magnetic data and especially the calculated vertical gradient magnetic data. 

All available geological information should be obtained either through government 

and proprietary geological maps, diamond drill holes or through the assessment 

files. Once such information is obtained, a broad scale geological map should be 

compiled and then, in reference to the calculated vertical gradient map, a 

reasonable pseudo-geological map can then be prepared for this portion of the 

Kam-kotia Greenstone Belt.

Structural information should be obtained through a more comprehensive evaluation 

of the magnetic data as well, particularly with the vertical gradient data. 

Crosscutting faults are evident within the survey block. These are extremely 

important with respect to any mineralogical controls for base metals and as such, 

the development of these structural events through interpreting the magnetic data 

will be strongly advised. Strike slip fault zones or deformation zones are also 

extremely important horizons for potential precious metal bearing environments and 

it is these signatures that should be pursued when carrying out a detailed analysis
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on the magnetic data, particularly in the regions of the ultramafic (gabbro) rock 

types.

The association of sulphides within these structural features will assist in the pursuit 

with the means of ground geophysical methods.

It is suggested that this assessment of the magnetics be made before any serious 

follow-up of the electrical conductors is made. This will certainly make things 

easier, once a pseudo-geological map has been established.

As a result of the re-interpretation of the multicoil GEOTEM airborne data, some 

confidence has been gained with respect to distinguishing between bedrock 

conductors, both strong and weak, and conductive overburden. In evaluating the X- 

coil and Z-coil profiles across the project area, unique characteristics were noted in 

the shape of the profiles, that assisted with the selection of bedrock conductors.

There are certain conductor geometries however, that would hinder or make it very 

difficult to distinguish between a bedrock source and conductive overburden based 

on both the X-coil and Z-coil data, one such source being a flat-lying orebody. More 

interpretive assessment would certainly have to be carried out. It is assumed 

however, and there are always exceptions, that most conductors in this area are 

moderately to steeply dipping.

Most, if not all, of the conductors outlined on the Interpretation Map are deemed to 

be bedrock related. Depending on the degree of work that has previously been 

carried out on these zones, ground reconnaissance surveys may be warranted for 

each. Some of the recommended targets are Zones TG3, TG9, TG14, TG17, TG18, 

TG40, TG50 and TG53.

In regards to a ground follow-up geophysical system, a horizontal loop Max-Min EM 

system could be utilized. It would seem that detectability should be easy for most of 

the types of conductors intercepted in this survey area. In areas of poorly
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mineralized conductors, but with high anomalous geochemical results, then an 

induced polarization (IP) survey would be more appropriate. It may also be more 

beneficial, if a deeper penetrating electromagnetic system (TEM) were utilized, 

particularly if the conductors are deep and if semi-massive sulphides are involved. 

Obviously, the cost factors for both systems will have to be considered.

The writer has given brief comments on all selected conductors and it is within 

Section 6 of this report where the client will establish some feeling for the types of 

conductors recommended. It is a matter of using all resources, including 

geophysics, drill hole information and the compilation of a pseudo-geological map. 

Further till or soil sampling over the regions containing the selected targets, may 

render additional information that may lead to an interesting on-going exploration 

program.

Respectfully submitted,

Robert J. de Carle 

Consulting Geophysicist

Novembers, 1998
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APPENDIX II 
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GEOTEM Geometry for modelling
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GEOTEM"1 INTERPRETATION 

l. INTRODUCTION

The basis of the transient electromagnetic (EM) geophysical surveying technique relies 
on the premise that changes in the primary EM field produced in the transmitting loop will result 
in eddy currents being generated in any conductors in the ground. The eddy currents then 
decay to produce a secondary EM field which may be sensed as a voltage in the receiver coil.

GEOTEM (GEOterrex Transient ElectroMagnetic system) is an airborne transient (or 
time-domain) towed-bird EM system incorporating a high-speed digital receiver which records 
the secondary field response with a high degree of accuracy. Most often the total magnetic 
field is recorded concurrently.

Although the approach to GEOTEM interpretation varies from one survey to another 
depending on the type of data presentation, objectives and local conditions, the following 
generalizations may provide the reader with some helpful background information.

The main purpose of the interpretation is to determine the probable origin of the 
conductors detected during the survey and to suggest recommendations for further exploration. 
This is possible through an objective analysis of all characteristics of the different types of 
conductors and associated magnetic anomalies, if any. If possible the airborne results are 
compared to other available data. A certitude is seldom reached, but a high probability is 
achieved in identifying the conductive causes in most cases. One of the most difficult problems 
is usually the differentiation between surface conductors and bedrock conductors.

II. TYPES OF CONDUCTORS 

A. Bedrock Conductors

The different types of bedrock conductors normally encountered are the following:

1. Graphites. Graphitic horizons (including a large variety of carbonaceous 
rocks) occur in sedimentary formations of the Precambrian as well as in 
volcanic tuffs, often concentrated in shear zones. They correspond 
generally to long, multiple conductors lying in parallel bands. They have 
no magnetic expression unless associated with pyrrhotite or magnetite. 
Their conductivity is variable but generally high.

GEOTEM": Registered Trade Mark of Geoterrex Limited.



2. Massive sulphides. Massive sulphide deposits usually manifest 
themselves as short conductors of high conductivity, often with a 
coincident magnetic anomaly. Some massive sulphides, however, are not 
magnetic, others are not very conductive (discontinuous mineralization), 
and some may be located among formational conductors so that one 
must not be too rigid in applying the selection criteria.

In addition, there are syngenetic sulphides whose conductive pattern may 
be similar to that of graphitic horizons but these are generally not as 
prevalent as graphites.

3. Magnetite and some serpentinized ultrabasics. These rocks are 
conductive and very magnetic.

4. Manganese oxides. This mineralization may give rise to a weak EM 
response.

B. Surficial Conductors

1. Beds of clay and alluvium, some swamps, and brackish ground water are 
usually poorly conductive to moderately conductive.

2. Lateritic formations, residual soils and the weathered layer of the bedrock 
may cause surface anomalous zones, the conductivity of which is 
generally low to medium but can occasionally be high. Their presence is 
often related to the underlying bedrock.

C. Cultural Conductors (Man-Made)

1. Power lines. These frequently, but not always, produce a conductive type 
of response on the GEOTEM record. In the case of direct radiation of its 
field, a power line is easily recognized by a GEOTEM anomaly which 
exhibits phase changes between different channels. In the case of a 
grounded wire, or steel pylon, the anomaly may look very much like a 
bedrock conductor.

2. Grounded fences or pipelines. These will invariably produce responses 
much like a bedrock conductor. Whenever they cannot be identified 
positively, a ground check is recommended.

3. General culture. Other localized sources such as certain buildings, 
bridges, irrigation systems, tailings ponds etc., may produce GEOTEM 
anomalies. Their instances, however, are rare and often they can be 
identified on the visual path recovery system.



III. ANALYSIS OF THE CONDUCTORS

The apparent conductivity alone is not generally a decisive criterion in the analysis of a 
conductor. In particular, one should note:

- its shape and size,
- all local variations of characteristics within a conductive zone,
- any associated geophysical parameter (e.g. magnetics),
- the geological environment,
- the structural context, and
- the pattern of surrounding conductors.

The first objective of the interpretation is to classify each conductive zone according to 
one of the three categories which best defines its probable origin. The categories are cultural, 
surficial and bedrock. A second objective is to assign to each zone a priority rating as to its 
potential as an economic prospect.

A. Cultural Conductors

The majority of cultural anomalies occur along roads and are accompanied by a 
response on the power line monitor. (This monitor is set to 50 or 60 Hz, depending on 
the local power grid.) Power lines are the most common source of the anomalies and 
many are recognized immediately by virtue of phase reversals or an abnormal rate of 
decay. A certain number yield normal GEOTEM anomalies which could be mistaken for 
bedrock responses. There are also some power lines which have no GEOTEM 
response whatsoever.

The power line monitor, of course, is of great assistance in identifying cultural 
anomalies of this type. It is important to note, however, that geological conductors in 
the vicinity of power lines may exhibit a weak response on the monitor because of 
current induction via the earth.

Fences, pipelines, communication lines, railways and other man-made conductors 
can give rise to GEOTEM responses, the strength of which will depend on the 
grounding of these objects.

Another facet of this analysis is the line-to-line comparison of anomaly character 
along suspected man-made conductors. In general, the amplitude, the rate of decay, 
and the anomaly width should not vary a great deal along any one conductor, except for 
the change in amplitude related to terrain clearance variation. A marked departure from 
the average response character along any given feature gives rise to the possibility of a 
second conductor.



In most cases a visual examination of the site will suffice to verify the presence 
of a man-made conductor. If a second conductor Is suspected the ground check Is 
more difficult to accomplish. The object would be to determine if there is (i) a change in 
the man-made construction, (ii) a difference in the grounding conditions, (iii) a second 
cultural source, or (lv) if there is, indeed, a geological conductor in addition to the known 
man-made source.

B. Surficial Conductors

This term is used for geological conductors in the overburden, either glacial or 
residual in origin, and in the weathered layer of the bedrock. Most surficial conductors 
are probably caused by clay minerals. In some environments the presence of salts will 
contribute to the conductivity. Other possible electrolytic conductors are residual soils, 
swamps, brackish ground water and alluvium such as lake or river-bottom deposits, flood 
plains and estuaries.

Normally, most surficial materials have low to intermediate conductivity so they 
are not easily mistaken for highly conductive bedrock features. Also, many of them are 
wide and their anomaly shapes are typical of broad horizontal sheets.

When surficial conductivity is high it is usually still possible to distinguish 
between a horizontal plate (more likely to be surficial material) and a vertical body (more 
likely to be a bedrock source) thanks to the asymmetry of the GEOTEM responses 
observed at the edges of a broad conductor when flying adjacent lines in opposite 
directions. The configuration of the system is such that the response recorded at the 
leading edge is more pronounced than that registered at the trailing edge. Rgure 1 
illustrates the "edge effect" and the resulting conductive pattern in plan view. In practice 
there are many variations on this very diagnostic phenomenon.

One of the more ambiguous situations as to the true source of the response is 
when surface conductivity is related to bedrock lithology as for example, surface 
alteration of an underlying bedrock unit At times, it is also difficult to distinguish 
between a weak conductor within the bedrock (e.g. near-massive sulphides) and a 
surficial source.

In the search for massive sulphides or other bedrock targets, surficial conductivity 
is generally considered as interference but there are situations where the interpretation 
of surficial-type conductors is the primary goal. When soils, weathered or altered 
products are conductive, and in-situ, the GEOTEM responses are a very useful aid to 
geologic mapping. Shears and faults are often identified by weak, usually narrow, 
anomalies.

Analysis of surficial conductivity can be used in the exploration for such features 
as lignite deposits, kimberlites, paleochannel and ground water. In coastal or arid 
areas, surficial responses may serve to define the limits of fresh, brackish and salty 
water.
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C. Bedrock Conductor?

This category comprises those anomalies which cannot be classified according to 
the criteria established for cultural and surficial responses. It is difficult to assign a 
universal set of values which typify bedrock conductivity because any individual zone or 
anomaly might exhibit some, but not all, of these values and still be a bedrock 
conductor. The following criteria are considered indicative of a bedrock conductor:

1. An Intermediate to high conductivity identified by a response with slow 
decay, with deflections most often present In the later channels.

2. The anomaly should be narrow, relatively symmetrical, with a well-defined 
peak.

3. There should be no serious displacement of anomaly position or change 
in anomaly shape (other than mirror image) with respect to flight direction, 
except in the case of non-vertical dipping bodies. The alternating 
character of the response as a result of line direction can be diagnostic 
of conductor geometry. Figures 2 to 6 illustrate anomalies associated 
with different target models.

4. A small to intermediate amplitude. Large amplitudes are normally 
associated with surficial conductors. The amplitude varies according to 
the depth of the source.

5. A degree of continuity of the EM characteristics across several lines.

6. An associated magnetic response of similar dimensions. One should 
note, however, that those rocks which weather to produce a conductive 
upper layer will possess this magnetic association. In the absence of 
one or more of the characteristics defined in 1, 2, 3 and 4, the related 
magnetic response cannot be considered significant.

Most obvious bedrock conductors occur in long, relatively monotonous, 
sometimes multiple zones following formations! strike. Graphitic material is usually the 
most probable source. Massive syngenetic sulphides extending for many kilometres are 
known in nature but, in general, they are not common. Long formational structures 
associated with a strong magnetic expression may be indicative of banded iron 
formations.

A bedrock conductor reflecting the presence of a massive sulphide would 
normally exhibit the following characteristics:

- a high conductivity,
- a good anomaly shape (narrow and well-defined peak),
- a small to intermediate amplitude,
- an isolated setting,
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- a short strike length (in general, not exceeding one kilometre), and
- preferably, with a localized magnetic anomaly of matching dimensions.

The selection of targets from within extensive (formational) belts is much more 
difficult than in the case of isolated conductors. Local variations in the EM 
characteristics, such as in the amplitude, decay, shape etc., can be used as evidence 
for a relatively localized occurrence. Changes in the character of the EM responses, 
however, may be simply reflecting differences in the conductive formations themselves 
rather than indicating the presence of massive sulphides and, for this reason, the degree 
of confidence is reduced.

Another useful guide for identifying localized variations within formational 
conductors is to examine the magnetic data compiled as isomagnetic contours. Further 
study of the magnetic data can reveal the presence of faults, contacts and other 
features which, in turn, help define areas of potential economic interest

Finally, once ground Investigations begin, it must be remembered that the 
continual comparison of ground knowledge to the airborne information is an essential 
step in maximizing the usefulness of the GEOTEM data.
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Ontario •i* MM*
Schedule for Declaration of 
Assessment Work on Mining Land

Transaction Number (office use)

Mining Claim Number. Or If 
work WM done on ottwf eligible 
mining land, show In this column 
the location number Indicated 
on the claim map.

Fc

Ik

n
ife
n
ao
^1
2.2

2,1

H
IS"

iU

2. i

2fe

it

3e?

3i

3*

3J

3M

^y

5^

37

36

3^

to
'f'

^7-

^^

VM
^s
v^
**7

^f.
^ ?

tO.C^/E-O '

^7( 5^3

SS1 gCit

s afe ^? T 3
4-^ft ^71-

^fc ̂ 71
8^1 ^73-

SS5 703

87/ S'?'?
gSf?00

5^i *7g"}
5-J-l T ^1.

/03? ^83
^to -3-1 S

(p(o53-2.

17*^73

M^fe?-?o

98-T ^73

^^^ m

S-7/S^H
Sr^J 'i'JH

53./8-JO

Sil go^
/o-3S-t*-H

fc- loa^t
^/o "t i. S 
H5/ fc^i
f 9fc SffcH
^8 'r-m
^1ft*?7S

H1fe9lfe)
"S 3^S^O

Sil T^n

5X1 ffc^s
f 0 15 C1S5

Number of Claim 
Unit*. For other
mlnlrtfl land, Hat 
hectares.

J

J

/

1

1

1

1

(

\

1

l

1

1

1

;
i
1

t
l
r
1
1
1
(

i

l
i
t
\

1

Column Totals

Value of work 
performed on this 
claim or other 
mining land.

f^3 S
-7 a
7Z

70L

7X

71

lo ft

77- f
*i* ^

72

7 a.

/oft
7Z
72. .

"72

7 1

72.

/oft

f L

7 i

7 T

7a
/o fe

7 1

7 X

7a
7 2-

7 X

?a
/o -S
7 1.

7 X

7 2.

T 1

l otJ

Valin at work 
applied to (Ms
claim.

y

Value of work 
assigned to other 
mining cUlm*.

-7X

1 'L

TL

7X

TL

i o -a
77.

7T-
7-X

•? x
/ lOfc

^ T**
7-5-

70.
li
71

t Ofc

7X

11.

11

1 X

fo"fc

71.

7X
7 i

-71

It.

\o ft

7X
T*.

Tz

1 X

Bank. Value o( work 
to be distributed 
at a future date.

S S/

f

1 rL

7 ^

— .... .

10?)

Hoqs. 0 ^ 31(
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Ontario w* MI*.
Schedule for Declaration of 
Assessment Work on Mining Land

Transaction Number (office use)

Mining Claim Number. Or If
work was done on other eligible 
mining land, show in this column 
the location number Indicated 
on the claim map.

5o

S i

S2.

S3
S'i

ss
SG

59
S*fc

ST
(fO

fei
62.

4?
fr 4/

let

(tk

(fi

(t*

Ja3-

TQ

7t
li.

73
7H

7S
-7^

-?9

7fc

±L-
?*
81

Si
S3
*^

fc/o (?-7 i "

fofO 11*7

M/o f T- H
f *o Ht.*4

4^^, lie S

S3o 603

53000 ^

S^o oo ^

^3o ook
X o a T -7 J 1-

^ ox*l -7 13

7 o 2*) 7 f V

b/o fefc^,

^ofefe-J

*y ?fe5*re)
fr*fe sr^i

^9B*7fa^

SSS 706'

5" S: S 7o5*

-S'jy (*~lA

5 le, d 0-7
5" S ooo*fc

i OCLC, ^/b ,

105.^1 TI^

6 3^743

^34 7HH

V ?fe 9^^

H9*i ^fc*7 *

H9B 9fc5

595-704

5*^fo ^*IH

5/5-0,33 '

SiSfe3H '
f o-i^} -7i "7

1 o X0i'7l^

Number of Claim 
Units. For other 
mining land, list 
hectares.

}

\

(

1

(

i

f

1

f

1

1

1

r
i
;

\
l
i
i
i
i
i
i
i
i
i
i
f

i
}
;
;
i
i
i

Column Totals

Value of work
MAV^MBBMM^ n*l *^'—

claim or other 
mining land. 

40^

?D
90
7 -z-

7 T-

?a
7 a

/oe
70.
7 "2.

•7 7.

7 i

/Pft
7-3L

/^^

7 a
7 a
7 X
•7 a

/o fc
-7 a
7 t
*7 -2.

7a
f?
7 ^

i 68
7 a
7a
7 a
f?
*l
7 z

-7 X

7 0.

"? X.

Value of wark 
applied to this 
claim.

. ..- -

Value or work 
assigned to other 
mining dalms.

9 o
?o

7?-
-77.

TL
72-

JOft

7 1-

7-L

7Z

10^
7*2.

?x

7^

Ti

10^.
7-L

7 X-

7x

7-2.

vofc
7^
TZ

77.

fS

Sr*

71
7*.

IX
-?1-

Bank. Value of work 
to be distributed 
at a future date.

S33

TL,

11

i (3*b

11
*?^

(o^4e ' ajfc

0290(02*8)

o
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Ontario •nd MM*
Schedule for Declaration of 
Assessment Work on Mining Land

Transaction Number (office use)

Mining Claim Number. Or If 
work was done on other eligible 
mining land, show In this column 
the location number Indicated 
on the claim map.

ss
Sk
87

SB
st
?o
91

*i
3*

?f
?r
?t
97

?fc

?9

1 oo

to l

(01

lO'J,

/04

l*?

(Ob

J 07

toft
109

no
ft*
H2

H3

/'4

MS
ut**
J/7

y,fc

//y

63f 74Qs
634 7 tf s
5\S (*3Z~
*1 S t40
*VS" 63^

5"(S fc3fc '

3"(fc ^3.
S"-i5fc3fc

5tSfo35

1 O 2.^ -7 ao

/OX*t '7/ ^

^3f 7H7

5f S ST5

S i S (p a-*\

2.^033

5lSfc^

^4^/xH
9v^ *X5

^Siass
94*1 /X(*

44*1 /1/7

^v^/^e "
*?4*? r^T ^

fc3H "7V^

fe3*f ^4^

6 34?So

fc 3 *f7Sr

S-^5 0.3-7

S^sx^t,
5^*7^3(0
5GT 6^3

k K 4SM
^4^735

SS^^Sas
9*9 3-SK

Number of CWm
Units. For other 
mining land, list 
hectares.

\

i

t

1

f

1

1

1

i

r

l
(

;
j
j
i
f
(
i
l
(
i
i
l
i
i
t

1

(
i
i
t
i
i
i

Column Totals

Value of work 
performed on thto
claim or other 
mining tand. 

toTs^K

-7-L

toS.
7 a
7 -2.

7 a
•7 X

/Ofc
•72.

7Z

77.

7 2.

7 T,

7 0,

7 2.

7 ^

/O?)

TL
73L

7 X

7 2

/o g

7 Z

7 X
-?a
7 Z

/oft
7 X

72

7 Z
7 i

/OS

7 X

7 X

7 a.
7 -2

Value of work 
applied to thie 
claim.

JGr

H oo

- - - -- -

*^oo

f oo

4 oo

Value of work 
acdgrad to other 
mining ctabna.

7 7-

lo"b

•J 7.

T ^
7 2

72

*0fc

7X-

77-
•)^
7-2.

7i

TX

7X

7i

10^

71.
•7Z

•^

71

tofc

71

7X

7X

72

loft
7X

7 i

7 Z

7x
10?)

7X.

a*L
iBt
-m

Bank. Value of work 
to be distributed 
at a future dale.
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TL

c{Sfc4 Uoc l^oo

0290(02/80)
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Schedule for Declaration of 
Assessment Work on Mining Land

Transaction Number (office use)

Mining Claim Number. Or If 
work was done on other eligible 
mining land, show In this column 
the location number Indicated 
on the claim map.

/?C?
fl(

/2Z

Ul

/2 1/

nr
I2L.

/2?

/2fc

/2?

/30

1^1

m
i33
/3f

'35"

)3U

13^

I3fe

irt

f 4 o

l *f 1

/Vt

H 5

/VH

/*s
/^v

J**?
If?)

m
c S*

-Hi.
152
153

/SM

^ "Mfc WS^ .
^S^ ^50

ggrs a^
g&^^Hfi
S-^^ a^^
(e 34 ?SS

fe3H 75"S -

u?3 4 753- '

63 f -75 T-*

* 8-0 s 0*0

S-7/^95

Sfc-7(*37

56*7 fc-iS
"8- "3. 'S 44 qs

(pts'iH'fco '

W337H -

lo 19 -70. t

S Sr^ -3L V7
SS^? 744

9frT 3LN3 -
^99 1^0
fe.^4 -7S(^
634 -?S-7

63V7Sfc

^3H7S^

.-SH^Ht.1 
^gosi fe
a-?a iu
57X15

^340-3.3

^.±3 15
g-S-^Mfe '

9-^^a.*fS -

%'SI Tma -
&&97-UI "'

Nun*er of Claim 
Units. For other
mining land, list 
hectares.

;
i
i

\
i
i
/
i

r
;
t
\

1
1

i
\
1
f
1

1

1
1
t
1

' t

(
1

t
f-

1
t

(
1

f
1

Column Totals
J~V

Velu* of work 
performed on this
claim or other 
mining land.

^•ssH
*

^D

^0

7 1

7 a
7 T.
7-2.

/o*b

7 7.

7 2

7 2

72.

70

70

7TL

72,

7 a.
^Z

/oft

72.
"7a

7 o.

7 i

/Ofc

7 2.

?i
7 a
7 a
*7 3. .. .

/Oft

7 L

7 2-

r 0^)

7 Z

T X

Value of work 
applied to this 
claim.

t t?oo

400

HOC
'•f'co

Moo
^Hft*. -a
*A*fe*K*v 4**-fc

H 00

HOC

Noo
4 oo

•*"w**W*
^00- -0^

4 00

tfOO-

H Oo

*^00

Hoc
*to0

Value of work 
assigned to other 
mining claims.

^

fe

(0^

7z
TL

72.

7X
fo
*?o

72.
72-

•77.

77-
72.

7 2-

72.

l oS

-7 T-

Bank. Value of work 
to be distributed 
at a future date.

1 ^00

71,

1^2.^3 ssoo m-7-i
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Schedule for Declaration of 
Assessment Work on Mining Land

Transaction Number (office use)

Mining Claim Number. Or If 
work VMS done on other eligible 
mining land, show In this column 
the location number Indicated 
on the dawn map.

l*}

ISL*

'57

/Sfc

IS f

J(fO

/tof

llfi-

/fr3
ItH

IbS

/to(*
S6-7

tbk

ttf

no
|7(

{12

li*

m

/?r
m
m
^iftf 'v

ni
(8-0
Jv/
/s*
/s*
is^
/SS

)S(o

ir?
igfr

/5^

634 "7 to 3

fc^H^toX

63M"?(*1
fc^H^tjO
•8-33^1*

1~?(e 77
J*?2L 9^

I^3L^O

333 *?H3
1X3 -3^

ia\q H-^4
634 7(e-7

(e3H 7^U,

6 "i H TCpS

4*31 -74,M

^^(5^^

S-71 S 4?!

^so.sx
9L8aS^j

^3* 73ft

83-iX(o^

u?^,H-7^*fc

(pBH^to^

fc3M TOO

6 34 7-7 f

S-3331^
a^/ s-^%
fcS^TfcQ,

9aU)^^o
*8-33^tJ

^S'iof^

fc 3 H 715

fc3HT)M '
G5^-?13

(* 3 M ~) O X

Number of Claim 
Units. For other
mining land, list 
hectares.

t

t

1

1

i

(

1

1

1

1

H

;
/
i
i
i
i
i
i
i
i
r

t

i

,

c

l

1

1

(

l

l

i

1

J

Column Totals

Value of work 
performed on this
claim or other 
mining land.

t3-T-R3
*

7 au
73.

7a '
|C5 fe^ *

*7X '

7a 4
•7 -X *

7^

t os *
7^ '

(8-0 -
71

7a
7 X

/oe

7Z

77^

7 a
70,

*oe,
7X

7Z

7Z

7 a.
/ftft
7a
7Z

7a
-7 x

7 ^

to*

^2
7a
7 3,

91

Value of work 
applied to thkt 
claim.

S-SOO

too
H oo
*f OO

^oo

foo
*foo

ty oo

,*foo

Value of work 
assigned to other 
mining claims.

7 7-
7-2-

77.

7Z
10?)

7 Z

43**

71

T2.

7 7.

7 Z

/o^

7Z

77-

7X

72-

lofe
7^
T2-

72

7Z

72-

1 O*b

72.
7Z

77-

11

Bank. Value of work 
to be distributed 
at a future date.

( W7 1

t?o

)5t-fe(| /looo H*Ji
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Ontario •nd MM.
Schedule for Declaration of 
Assessment Work on Mining Land

Transaction Number (office us*)

o*

Mining Claim Number. Or K 
work was done on other eligible 
mining land, show In this column 
the location number Indicated 
on the claim map.

/f O

i?'

[^
MH
tt r
IK
m
(99

tt9
2.00

^o,

2Lo2.

2o3

2oH

2.0 S

50^
lo"?

2o^

3-0*\

&L- 1 ^

e^ i-1

ill

3-1^

211

til

i)7
2/9
2/1

2X*?
-?1|

, ? ^

?iH

e*3v 7SV
fc3M 7*5

4,3^ 7*7

^33 ^^1-

fc 3*5 70-7..

^3(0 *} 03

4?3^ 77G

u?3^ 777

63M-?7^

4? 3 H 7") ^

^ -3 tj 7 ^f ^

034-7 *?o

^347-e.c,

^ *H ci ^}Q. CL|0 UT r Ip ̂ O

75fe oss

7 XS H S r

/ O "31*1 "7 o 1

J02.C, ^0-3,

dp3H7sr
^?*^7feO

63H 7^1

631793
(03 4 7*} *-f

/O7-T 7oo

75^os-5

77-5 9oS

f o 0.9 to i

7SSTS/

75e-7sa
u?3^78^

6-3f 7*-3v
S3^57 e}'

?3Hr7^'

(c 3V 79 5^

Number of cwm 
Units. For other
mining land, list

/

f

f

1

(

J

1

l

1

f

f

1

l

\

f

1

(

(

l

1

(

(

l

1

1

1

1

J

;
t
i
j
f
;

f
Column Totals

Value of work 
performed on thle 
claim or otner 
mining tand., . 

(5 J-fe^

* ;
70,

7^
7-2.

7 7-

; o "^
7 "X

72.

7^,
"7 X

/O fc

7 ^

7 T.

•7 -3,

-J -L

to*
7 ^

"7 a.

•7 2.

7 a

/o^,
70.

72

7 2.

7 -2.

81

fi
72

70.

7 2.

7Z

7 -2

/Oft

f 2

712.

Value of work 
applied to this 
claim.

l 2. ooO

Voo
VOO

*f oo

^00

Value of work 
assigned to other 
mining claims.

#(

7 2.

72.

72.

72-
(0*

7 i.
72.

Ti-

72.

f^Xfc

72

7Z

72

72.,

/o t)

71

7 "Z.

/Ofc

77.
7-2-

?^

TZ
72.

10?)

72-

72-

Bank. Value of work 
to bs distributed 
at a future date.

f X

7Z

T Z

72

tf^*W I3to^^ '^ 40
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AR 2 6 1:::

GEOSCIENCE ASSESSM'N 
OffICE



Ontario •nd Mn*.
Schedule for Declaration of 
Assessment Work on Mining Land

Transaction Number (office use)

Mining Claim Number. Or If 
work was done on other eligible 
mining land, show In this column 
the location number Indicated

^25"

^2-G

2-27

2-as
2-2.^

23o

2 3 f
a.iz
2.?3

i3H

2.35"

2^U
2>-7

2J9

23?

;z*o
5-M 1

av2
2-**3

2VH

24^

2-HU

as?
2H6

2-11

250 
?Si

^s^
as 3
15 M
*ff

2SU
Z59

2-^^.

2hll

/oa*? 6.9")
7S^ T*f r

"7S* 7(cT

72 S 90H

i 1-21. ^ OLt*

1 l/ f 58-7

7Sfe*?S 3

3:3^ S~7(^

•?3VS77

Co 3^ T1U

/OT-*? fe 9*fo

7 S B 1 4 0'

75fe-?fcfc

75fe 7^3
758 7*?^

75ft *l to s

^^fe^tfc-

75ft *fla-

7 S fe 9 ̂  T
93M5-7S 7
S"J4 J-7*4 7

fc3f 79^ X

/oa^ 6,^-7
iaaa.ef-2-S v
7SS?fo^*'

7s*b9to1^ 
"156*15-

-75* ^*?*J '

jai3^i
^414.3^

*?f1 ^37

^H^(*^(*
*}c^^^35-

HS-03'7 v

M 5s o^ov

Number of Claim 
Units. For other
mining land, test 
hectares.

1

1

1

1

1

1

1

1

;
(
i
i

;
;

i
t
l
t
i

i*

\
i
i
i
1
l

i
;
;

1
1

1

l
i

1
Column Totals

Value of work
performed on thlsva 
claimorother ^ 
mining tand. 104

n^aaa
70.

•7 ^-
•7 a
/0^3

-r a

7a
7 a

^**
f?
? x
7 a
7a
72

/ofe
7-2.

7 a

7 "2,
7 "i

( 0 fc

7 a.
/0&

72.
7 1.

7 2.
•7 2

7 2

7 2.

72,

7 a

/f^
7-i.

7 3-

/S

3fe
7 X

Valin of work 
'applied to thfc 

claim.

13(^00

t+oo

Voo

YCC?

YOO

voo
^foo

Voo
*^0o

^00

^oo

^00 -

^00

400
*f oo

Value of work 
aulgned to other 
mining claims.

f Ofc

8 (

f 4

*) i.

T 1.

7 7.

fafc
"77.

72.

l HH.

li-

TT-

V*

3*0

1 1.

Bank. Value of work 
to be distributed 
at a future date.

; 9 so
VI,

70.

7a

7X

•7 0,
7-3L

a0B56^v. nxco a-37i
0290(02*6)
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Ontario •rat MT*.
Schedule for Declaration of 
Assessment Work on Mining Land

Transaction Number (office use)

Mining Claim Number. Or If 
work was done on other eligible 
mining land, show In this column 
the location number Indicated 
on the claim map.

3-fco

an
2.U2.

2(p}

204

**s
^(e

2(,7

^•a
3LG,*?

5-70

^.7f

2712

•*73

2.74
i?5
?-?(*

Z77

27 S

2-7^

5-^0

V7f 5^3

Uo'7 -7r((5

/^/e^,45
'f/'b 2L? T.

^/^, yzs
*y/^ HI. M
4 Cb S0.5

f^f 5-3 3 v

45^ ^9*7 '

t/S/5^ ^

; ^. o y -3 1 ^ ^
^-2-S^(p5 i

3^3^^^^

36.3 t4 Z '

n?oS7f 7

9 3- y 7S"7 \

q s/ s 1/ -2.
^Sf 5" W
'V S"/ 5"V7/

f 3^/657 7V

/0-03 99*! "

Number of Claim 
Units. For other
mining land, list 
hectares.

^^ l
1

1

1

1

1

(

/

\

1

1

1

1
f-

V

1

]

i

1

8

/4*

Column Totals

Value of work 
performed on thkt^. 
claim or other . f* 
mining land, /f*'^o^a

/Oft

/o^
7 X

77.

vz.
/ofe

V2-
•7-2.

/^

72.
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12) Ontario Ministry of
Northern Development
and Mines

Statement of Costs 
for Assessment Credit

Transaction Number (office USA)

Personal information collected on this form is obtained under the authority of subsection 6(1) of the Assessment Work Regulation 0/96. Under 
section 8 of the Mining Act. the information is a public record. This information will be used to review the assessment work and correspond with 
the mining land holder. Questions about this collection should be directed lo the Chief Mining Recorder. Ministry of Northern Development and 
Mines, 6th Floor. 933 Ramsey Lake Road, Sudbury. Ontario, P3E 685.

Work Type
Units of Work

Depending on the type of work, list the number 
of hours/days worked, metres of drilling, kilo 
metres of grid line, number of samples, etc.

Cost Per Unit 
of work

Total Cost

/?4r 70. 8 782
.1 973

p*, l Ci r -*- ;*-ri v (f
"ioo d*t 3*1

Associated Costs (e.g. supplies, mobilization and demobilization).

Transportation Costs

Food and Lodging Costs

fi* s
Total Value of Assessment Work

l xlt.iilMlliiiiM K| l Hilly lMu)-tiilHlK

1 Work filed within two years of performance is claimed at "lOO^c of the above Total Value ot Assessment Work. 
2. If work is filed after two years and up to live years after performance, it can only be claimed at 500xb of the Total 

^..ilii^ ut Aiuu--iuiiiil Work If thiii aituuiion cjpplius to your cljirns u:jo the calculution bolow

TOTAL VALUE OF ASSESSMENT WORK x 0.50 Total S value of worked claimed.

Note:
- Work older than 5 years is not eligible for credit.
- A recorded holder may be required to verify expenditures claimed in this statement of costs within 45 days of a 
request for verification and/or correction/clarification. If verification and/or correction/clarification is not made, the 
Minister may reject all or part of the assessment work submitted.

Certification verifying costs:
"O 1 O A /t O 6. , J O 'i *~L

, do hereby certify, that the amounts shown are as accurate as may 

reasonably be determined and the costs were incurred while conducting assessment work on the lands indicated on

the accompanyin

to make this certification.

l am authorized
(recorded nouJer. a ' or stale company position wuh siflrwng autnomy)

MAR 24 1999 c
A

Date



Ministry of Ministers du
Northern Development Developpement du Nord
and Mines et des Mines Ontario

Geoscience Assessment Office 
933 Ramsey Lake Road

August 12, 1999 6th Floor
Sudbury, Ontario

FALCONBRIDGE LIMITED P3E 6B5
SUITE 1200, 95 WELLINGTON STREET WEST
TORONTO, ONTARIO Telephone: (888) 415-9846
M5J-2V4 Fax: (877)670-1555

Visit our website at: 
www.gov.on.ca/MNDM/MINES/LANDS/mlsmnpge.htm

Dear Sir or Madam: Submission Number: 2.19440

Status 
Subject: Transaction Number(s): W9960.00128 Approval After Notice

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

If the status for a transaction is a 45 Day Notice, the summary will outline the reasons for the notice, and any 
steps you can take to remedy deficiencies. The 90-day deemed approval provision, subsection 6(7) of the 
Assessment Work Regulation, will no longer be in effect for assessment work which has received a 45 Day 
Notice. Allowable changes to your credit distribution can be made by contacting the Geoscience Assessment 
Office within this 45 Day period, otherwise assessment credit will be cut back and distributed as outlined in 
Section #6 of the Declaration of Assessment work form.

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

If you have any questions regarding this correspondence, please contact Bruce Gates by e-mail at 
bruce.gates@ndm.gov.on.ea or by telephone at (705) 670-5856.

Yours sincerely,

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

Correspondence ID: 14059 

Copy for: Assessment Library



Work Report Assessment Results

Submission Number: 2.19440

Date Correspondence Sent: August 12, 1999 Assessor: Bruce Gates

Transaction 
Number
W9960.00128

First Claim 
Number
537009

Township(s) l Area(s)
BRISTOL

Status
Approval After Notice

Approval Date

August 06, 1999

Section:
15 Airborne Geophy AMAG 
15 Airborne Geophy AEM

The revisions outlined in the Notice dated June 22, 1999, have been corrected. Accordingly, assessment work credit has been approved as outlined on the 
Declaration of Assessment Work Form accompanying this submission.

Correspondence to:
Resident Geologist 
South Porcupine, ON

Assessment Files Library 
Sudbury, ON

Recorded Holder(s) and/or Agent(s):
Lionel Bonhomme
TIMMINS, ONTARIO, CANADA

FALCONBRIDGE LIMITED 
TORONTO, ONTARIO

PROSPECTORS ALLIANCE LIMITED 
TORONTO, ONTARIO

JEAN-CLAUDE BONHOMME 
TORONTO, ONTARIO

WAYNE NELSON PEARSON 
TIMMINS, Ontario

RALPH E. ALLERSTON 
TIMMINS, ONTARIO

Page: 1
Correspondence ID: 14059
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LANDS ACT RSO 1*70. CHAP 3*O, SEC S3, SUBSEC 1
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r^WrMfV- f-•*-- -K--
10 O tO JO M 40 M M

Chain* - --HKI . ...

- 3. ft.O, UNDER APPLICATION FOR 
AGRICULTURAL PURPOSES

SCALE 1:2O OOO
GRID ZONE i 17
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l \ J J
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\~~~-~^:~~ —"7 x
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THE INFORMATION THAT 
ON THIS WAP 

HAS SEEN COMPILED 
FROM VARIOUS SOURCES, 
AND /ACCURACY IS NOT 
GUARANTEED. THOSE 
VISHING TO STAKE MIN 
ING CLAIMS SHOULD CON 
SULT WITH THE MINING 
RECORDER, MINISTRY OF 
NORTHERN OC.fcLOP 
WENT AND MINES. FOR AD 
DITIONAL INFORMATION 
ON TPE STATUS OF THE 
LANDS SHOWN HEREON

' (4 UNIT!)

Ministry of
Natural M*n*Q*meni 

Resources Branch

f BRISTOL TWP

G-3991

42A12SE2008 2.19440 GODFREY 200



MAP SYM80LOGY

C a b l* w o ir

r'lfl H i

ll l. f

HJf . t-Dft c t ** 'an

* 9 f 1 1. 1 1 md l *

Cliff,

l |)l K o 1 1 B 1 1

tt t ' l l * ' u l

(Oil in* Hi 

Vtrticl i

CnlviM 

Fuili

\Lofnlru c l iprt Mtikurlll, l l
(Til

ed land 

Lock
Mdrth or Swamp -s- -l 1 ' 

Moir ft 

Min* Htad Fram* B 
Outcrop ••.'.--"•'-'j

road
li H l* T 't l l 

JiiblH* frit l 

AkBfllQi*4 -f -4- -~

T* 4

•Id
(l jI'filtAt t- f I

T :

*(t* MHinpi* iffHt

RIM r vo i r ^*T 

r, Srrtom, Canal

t* or, t

s p Df
EH.* 

f nw t r B 

Lin*

t -

utthty Pot** 
Wharf , Dock P.*r 

Ar*a

AREAS WITHDRAWN FROM DISPOSITION

M.R.O,-MINING RIGHTS ONLY

8.R.O, -SURF ACF RIGHTS ONLY

M.t t. - MINING AND SURFACE RIGHTS

Pi*po*t(Oo F H* 

5.R.O, I64S84

NltfN Ti
,- **l .i: OR

FHtfM

MINING AND SURFACf RIGHTS RF-OPFWFP TD 
PROSPECTING, STAKING OUT. SALf OR LIE ASE 
LJNPfR Sff:T|oN :*n Of Thfc" MIMING ACT R,S,0, 
1990 ORDER NO, 0-P-22J9P NFR 
DATED 92-ALJ&-OI
(CLAIM NO.' S P-49I54I TO P-43549 IftCU,. 
f* -4(13399. p-^*i^DOO. P-47Q5D5 TD P-479906 

K-4d03l5 TO P-4a03l7 INC!., j

MHIMfl *Hft lynFiM on. ifl OF T, K MIHINO ACT, mo IMP
-IOjJc QATFO 8S-M*Y-gh

*UflFAC(c* LM*|i**na^-
•'(00 AM M.T.

TO**f-Tiw

. Td r eenta
WBHT* Bt-OPlN^P

. MMH aR LSA^JW*!* ACTION 3B Of
*CT, (Uo, s*i"o *5Tft NO o-p
ti-jWV-e* AT 7rljU Aftf-SJ, 
MO* P-4B*W TO P-^lSlfl1!* IMQ J

ThF- INFORMATION 
APPEARS ON l H 16 MAP 
HAfi SEEN COMPILED
FROM VARIOUS SOURCES, 
AND ACCURACY 16 NOT
GUARANTEED THOSE 
WISHING TD STAKE MIN 
ING CLAIMS SHOULD CON 
SULT WfTH THE MINING 
RECORDED, MINISTRY OF 
NORTHERN OEVELOP

TC pfwa
out, WUICR

ACT , 
OBPP-R ^O, 0-f 10 Ml HM

6t MOV Q* AT "H10 AX.

F 4
w.* T Q

DiTIQNAL INFORMATION 
ON THE STATUS Of 

SHOWN

KEY PLAN 
For O.B.M. Map

17

aa IT

4600 84

4500 til

ROD

i: ^::-:

; : : :^:::.;'-:

iao

to i

; ;-; |:;';.;i^:|

vi' : : : ; :.v:v

to 1

r 4

T 4

• ••00

03*00

not to * c ti i *

GODFBEV TWP.

I226 ̂ 72
{2 UNITS)1204464

(2 UN ITS) I22(f'640

I22B339
f2 UNITS:.

I226469
i 1326467

1^6486

, (10 UNITS) 226643 !
(16 UN/IS)

.—-~ F——-t-r~—~~i?S:: '" .' .-"'' V/h' '^ - " !i,v W: v
. - -V , ' 'f l /.' 385614 l 965615w^L/X\ _ , !//"",

227^69 j 1235353 r

r1190579

M0301?f) 'l
l 985529- '

^| ' \ y 1030169\ ——-— ^(- 1 ; ^ 

"^ 1--1 '" - \ *X [ ' - ' 'v r -.1 ' .' -Y t - ' .. 'r. l M.. ; ,. \ -' l

12067^2

,__——'^~r^1
479715 l!,' \ 11 F-—j

(985640 \12265^8
...J l- -- t - -.--.-L-^_--__————*-

L } 9B74

; ; ,[" t ---y J1 , v 1 '!} ,- \f•\^, r \ i 1
f t 3S745B -

1227781 ' l-

1227779 J4afe7777 f

r----. J^'^
93574S-""' l ^"

^5736^35741.

(e UNITS;
\ ' \P - 'P 

''j l ;'K^ia' j

(30673

H93477
59638, J 1153636

ID

THORNELOE TWP.

LEGEND
HICiHWAY AND ROLJTF N*i 

O THF R flOAClS

(RAILS 

SLJKVtVtfJ l INfS
TOWNSHIPS, BASF UNES. t TC
LOTS, MlMMCi LL AIMS, PARCELS, E 1C

l NT l
PARt.f L
MINING CI AIMS FI L 

H Alt WAY AND RIGHT OF WAY 
UTILITY LINIS 
NON PtHlMNIAL STREAM 
FLOOD IN H OR F mOfi IN (i RIGHTS 

SUBDIVISION Ofl COMPOSITE 
HESfpVATIONS 
ORIGINAL SHORFLINF 
MARSH OR MLJSKTG

DISPOSITION OF CROWN LANDS

SYMBOL

0 
ft

TVfE OF DOCUMENT
PATENT, SURFACF a MINING RIGHTS 

. SURF ACt RK,HT5 ONLY .... 
, MINING MIGHTS ONLY .

ACF 8. MINING RIGHTS 
SURf ACi HIGHTSONi Y ... 
MiNING RlfiHTSOfvrr

OF
OPOE fi IN COUNCIL 

REBFflVATION .. 
CANCFLLEO .......
SAND AGftAVfL , . . ......^LAM6 DSC PERMIT———— ——— -— —

: MIHIHfi niflHTS IN PAflCt US **T|iNTED f PtCin TQ MAV t
EETtD ^ ClHIfilNAI P*TEMt(: *v TMt PUffl. !C
Acv nso tu;c CHAP JIQ SEC 43 &UMSEC 1

OC

.....
. .,.,. (*) 
——-LW*.

500 1040

10 t 10 H W 40 1Q 10 /D
Chalni

S iD D joan 31100

SCALE 1:20 000
ZONE i 17

APPLICATION UNPIB THE PUN-IC UANPI ACT

C4KHW LAHP UWIK THf fUpLIC UAMM ACTw-iKrH 
TUT tom wffl-pwfl iraiwf rc~,

V*JECT TO LAND USf PERMIT *MTQ 40087

INTO FQRE5T 
AflSAl 3EWflNATEP EXACTLY Aa BY MN* TIMMINS,

TOWNSHIP

BRISTOL
M N fl ADMINISTRATIVE DISTRICT

TIMMINS
MINING DIVISION

PORCUPINE
UNO THUS/ REGISTRY DIVISION

COCHRANE
Minjstryof
Natural
Resources

COMPILATION
JULY ialtaE BY ox 

u.w
G-3998

42A12SE2008 2-19440 GODFREY 210



5377000mN

o
CM 
(N

h 
Q

5377000mN

JAMIESON

P 1 189508 p 849489

P 498971 i P 889672

P 10297141 \530004 ' p 530005

OF G 3DFREOWNS H530007 l P 530008' 585705 p 5 , 5628

\ l P 1029717 
P . 515633 ' p l 515634

L
P 585704 l P 516894

' 51563S l p 5IG8S3

P 1219434
(4 Unit!)

P 833643 J p 22326

P 634792 J p 634793 P 758053 i P 758731

P 11145871P ^58953
p 834579 p 84578

P 758140 l P 758766 P 758992 l ^ 758993
P 758965 P 758966P 1029698 A-

P 758995 | p 7589^4

P 1218877
(8

P 1203999
(16 Units)

P /1 190579 .\1___
P 9217561

P 363448 J s^(

\ P" 479504 

P 480315N \ 

^ -4 — ~" ~~~\\ --^ l IP 451548 1 P 451542
P 363447

^--t---^-~- 

L — v P 451545 l
^ \ IP 921758

P 479507 P 47950

P 1154745
P 479508 P 479506

TOWNSHIP OF BRISTOL

THORNELOE

5356000mN
5356000mN

INDEX MAP
O 10 20 30
^J

KILOMETRES

ASTRONOMIC

is
M 
m

SHEET ORIENTED UTM NORTH 
AZIMUTH 359" 3B'

PROSPECTORS ALLIANCE Corp,

Exploration Timmins ONTARIO

BRISTOL 8c GODFREY TOWNSHIPS

PROPERTY 
LOCATION MAP

TRACED; DATE:

DRAWN: del DRAFTING DATE: 19/03/99

SUPERVISED: R Calhoun DATE: 191/03/99

REVISED: DATE;

NTS: 42-A/05 ft 12 PROJECT:

MAP No: FILE: BRIGOD

SCALE 1:20 000 (metres)

O 200 400 600 800



T ~1

o 
ro

Q
S

W en

456 458 46O 462 464 466

8I 0 26'OI"W

48'33'09"N

5376

5374

5372

5370

5368

5366

5364

LEGEND 

IOO nT..._._. 

25 nT...__.......

5 nT.................

MAGNETIC INTENSITY LOW 

CONTOUR INTERVAL 5 nT

SURVEY PARAMETERS'

LINE SPACING..................200 M
L l HE D l RECTl ON................E-W
TIE-LINE SPACING..............2000 M
TIE-LINE DIRECTION............N-S
FLYING ELEVATION.. ............l 20 M MEAN TERRAIN CLEARANCE
AVERAGE AIRCRAFT SPEED........62 M/SEC

NAVIGATION....................DIFFERENTIAL GPS
GPS RECEIVER..................SERCEL NR 103. 10 CHANNELS
VIDEO CAMERA..................HITACHI VK-C370

MAGNETICS'

MAGNETOMETER. . ... . ............SClNTREX CS-2 CESlUM VAPOUR
lNSTALLAT l ON.......... . . .. . . . .TOWED B lRD
SYSTEM SENSITIVITY ...........0.01 nT
SAMPLING........ . . ............10 HZ

CORRECTION FOR l.G.R.F. FIELD'
DATE.. . ................... ....1998.65
HE lGHT........................BASED ON TRUE DEVATl ON PROVICED

BY THE GPS

ELECTROMAGNETICS'

TVPE.,................ . . . . . . . .GEOTEM III, MULT l CO l L . 80 CHANNELS
INSTALLATION..................TRANSMITTER LOOP MOUNTED ON THE

AIRCRAFT
RECEIVER COILS IN A TOWED BIRD 

COIL ORIENTATION. . ............X. Y AND Z
FREQUENCY........ . .... ........90 HZ
PULSE WIDTH.. . .. . ..... ........2 MSEC
GEOMETRY.......-..-.... ...... .Tx-Rx HORIZONTAL SEPARATION OF !25m

Tx-Rx VERTICAL SEPARATION OF 50m 
SAMPLING..... . ....... . ...... . .4 HZ

GEODETIC INFORMATION-

MAP PROJECTION................UTM
SPHERO10......................CLARKE t886
CENTRAL MERIDIAN. .............81 DEGREES WEST
FALSE EAST ING.................500000 METRES
FALSE NORTHING. . . . ............0 METRES
SCALE FACTOR..... . ............0.99960

\

500

SCALE 1=20000

500 1000 1500
M

2000 2000 40OO 6000

2000 Metres

8000 Feet

M M M

82-W 
48M5'N,——

MAP SHEET 
LAYOUT

8 IMS'*

48"I5'N 48"I5'N
82"W INDEX

M
Vv

•b1
S

SURVEYED. COMPILED BY

ni@iimn
FOR

PROSPECTORS ALLIANCE 

CORPORATION

AIRBORNE GEOTEM/MAGNETIC SURVEY

TIMMINS 

ONTARIO

SHEET

SCALE

OF POSITIONAL CONTROL . . , . . BASED ON

l: 20000 OIFFERENTIALLY CORRECTED GPS

TOTAL MAGNETIC INTENSITY 
CONTOUR MAP 

(I.G.R.F. REMOVED)
SURVEY ALTITUDE 120 M

DATE' AUGUST 1998

tfOQI.mrg

GEOTERREX PROJECT NO. 501

J

lo

flC o
LLJ 
CJ5




