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SUMMARY

An airborne geophysical survey project was completed over the Dorothy Claims, Meen 
Lake Area in Ontario under contract to Commander Resources Ltd. signed on May 17, 
2004. This project consisted of a Helicopter borne Electromagnetic survey.

Data acquisition was initiated and completed on May 18, 2004. A total of 208.17 line- 
kilometers were flown, covering an area of approximately 22 square kilometers.

Specifically, parts of a contiguous claim block consisting of claims 1248030, 1248031, 
1248032,1248040, 1248041, 128044, 128045, 3001539, 3001540, 3001541, 3001542, 
3001543, 3001544 and 3001545 registered to Commander Resources Ltd. of Vancouver, 
B.C. were covered by the airborne survey.
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1. INTRODUCTION

This report describes helicopter-borne geophysical surveys carried out on May 18, 2004 
on behalf of Commander Resources Ltd. by McPhar Geosurveys Inc. over an area located 
west of Pickle Lake, Ontario.

The purpose of this survey was to acquire electromagnetic and magnetic data to possibly 
map the basement structure.

Mobilization of the aircraft, equipment and personnel to Pickle Lake was completed 
earlier in May for other projects and all production flights were carried out on May 18,
2004.

All field operations were based out of Pickle Lake.

Principal geophysical sensors included a 5 frequency, lightweight, electromagnetic 
system and a high sensitivity cesium vapour magnetometer. Ancillary equipment 
included a OPS navigation system with OPS base station, radar altimeter, and a base 
station magnetometer.

This report describes the survey, data processing, presentation and recommended follow- 
up.
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2. SURVEY AREA

The survey area is shown in figure-1. Topography is flat and the survey area is bounded 
to the south by Dorothy Lake. Pickle Lake, the principal town in the area, is found at 
latitude 51 0 27.75'N and longitude 900 11.5'W east of the survey area (about 79 km east).

The UTM corner co-ordinates of the survey block in WGS84 are as follows:

Corner # Easting(m) Northing(m)

1
2
3
4
5
6

626000
626000
662400
619400
619400
662040

5697200
5692000
5692000
5695600
5697200
5693400

The survey lines were flown in North - South directions at a nominal flight line spacing 
of 100 metres and the tie-lines were flown in East   West directions at a nominal flight 
line spacing of 500 metres.

The areal extent of the survey area is approximately 14 km2 . The total line kilometers 
flown (including tie-lines) were 18.1 km (9.0 km traverse lines plus 9.1 km tie-line).

Specifically, parts pf Claims 1248030, 3001539, 3001542, 3001544 and 3001545 
registered to Comtnander Resources Ltd. of Vancouver, B.C. was covered by the airborne 
survey. A larger survey was completed in the area at the same time but is not included or 
discussed in this report.
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3. Survey Operations

3.1. Operations Base

Town of Pickle Lake (about 79 km east of the survey area) was the base of the operation. 
The GPS base station antenna was positioned on the grounds of the Pickle Lake Lodge, 
where the crew was stationed. The magnetic base station was stationed in the Pickle Lake 
Airport's open field.

3.2. Navigation

Navigation was assisted by a GPS receiver system that reports GPS co-ordinates as 
WGS-84 latitude 8c longitude and directs the pilot over the pre-programmed two- 
dimensional (2-D) survey grid. The x-y position of the aircraft as reported by the GPS 
system is recorded together with the terrain clearance as reported by the radar altimeters.

Vertical navigation along flight lines was established using the radar altimeter. The 
optimum terrain clearance during normal survey flying was 60 m.

The final vertical and horizontal survey positions were differentially corrected post flight, 
computed using the data from the onboard GPS receiver and the GPS base station 
receiver, to a precision of approximately 2.0 metres.

3.3. Survey Statistics and Project Diary

The HEM survey entailed a total of 2 flights of which all were production flights. The 
first production flight was Flt#14 on May 18, 2004, with the last production flight Flt#15 
on the same day. These flights included test and/or calibration lines. Re-flights of 
couple of lines (Flt#15) were performed promptly on the same flight.

Table l: Project Diary

Date____Fit # Hours Flown Line-Km Accept Comments___

2004

18 May 14 A 15 4:25 18.1 Production Flights
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4. AIRCRAFT AND SURVEY INSTRUMENTS

4.1. The Aircraft

An A-Star turbine-engine helicopter   owned and operated by Forest Helicopters of 
Kenora, Ontario was used for the survey. Installation of the geophysical and ancillary 
equipment was carried out by McPhar Geosurveys Inc. at the Pickle Lake's Airport.

The survey aircraft was flown at a nominal terrain clearance of 60 m (200ft). Normal 
helicopter airspeed was approximately 110 km/hr. With a sampling rate of 0.1 point per 
second, magnetometer and altimeter measurements are acquired approximately every 3 
metres along the survey line.

CAUPI Iklfi
SURVEY SPEED SURVEY SPEED SAMPLING INTERVAL TNTWRUAI 

(km/hour) (metres/sec) (0.025 second) (0 1 second)

110 30 75cm 3 metres

4.1.1. Terrain Clearances

Optimum terrain clearances for the helicopter and instrumentation during this survey 
were:

Helicopter
Hummingbird EM sensor *fe Magnetometer

60 metres 
30 metres

4.1.2. Reflights

Reflights were flown in Flight 15 where OPS recorder was not recording the data (see 
Appendix 2 for Flight Logs).
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4.2. Survey Instruments

4.2.1. Survey Instruments on the Bird

4.2.1.1. The Helicopter-borne HUMMINGBIRD5 Digital 
Electromagnetic System

The HUMMINGBIRD5 sensor, which is the heart of this system, can be simply described 
as multi-frequency, multi-coil electromagnetic system, which measures the in-phase and 
quadrature responses from a number of coil-pairs installed in a tubular bird, towed 
beneath a helicopter. HUMMINGBIRD5 features horizontal coplanar and vertical 
coaxial coil sets at frequencies of 880Hz, 980Hz, 6.6kHz, 7kHz and 35kHz.

The system noise of the EM sensor is less than 2 ppm of the transmitted field, under ideal 
conditions. A total of ten EM channels of information are sampled at 0.025-second 
intervals (40 Hz) or approximately every 75 cm meters along the survey line (at a survey 
airspeed of approximately 110 kph), with a time constant of 0.1 second. 
The EM system was calibrated with an external coil at the start and end of each survey 
and with an internal coil approximately three times per hour during survey flights. The 
phasing of the EM system is checked with an external ferrite rod before each survey 
flight.

Sferic activity can be reduced by post-survey processing to less than 2.0 ppm.

The electromagnetic system and ancillary equipment will be operating for a sufficient 
period prior to survey flying to allow for sufficient warm-up of the equipment. Nulling, 
ferrite and external Q-coil calibration for the EM system will only be performed after the 
system has stabilized following the-warm-up period. All of these ground calibrations will 
be completed before commencement of each flight. Internal calibrations will be 
performed frequently throughout the survey flight

The electromagnetic system was a Geotech Hummingbird 5-frequency system. Two 
vertical coaxial coil pair was operated at 980 Hz and 7001 Hz and three horizontal 
coplanar coil pairs at 880 Hz, 6630 Hz and 34133 Hz. In-phase and quadrature signals 
were measured simultaneously for the 5 frequencies with a time constant of 0.1 seconds. 
The HEM bird was towed 30 m below the helicopter.
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Table below lists the arrangement of the coils inside the bird. 

Table 2: HUMMINGBIRD's coil configuration

COIL 
FREQUENCY

880 Hz
980 Hz
6630 Hz
7001 Hz
341 33 Hz

COIL 
ORIENTATION

Coplanar
Coaxial

Coplanar
Coaxial

Coplanar

COIL 
SEPARATION

6.025 meters (21ft)
6.025 meters (21ft)
6.025 meters (21ft)
6.025 meters (21ft)
4.875 meters (21ft)

CHANNELS

,Q
,Q
,Q
,Q
,Q

I = In-phase Q = Quadrature 

4.2.1.2. Airborne Magnetometer

The Scintrex CS-2 cesium split beam total-field magnetometer employed, installed in the 
HUMMINGBIRD5 airfoil. Sampling rate was ten times per second with an in-flight 
sensitivity of 0.01 nT. Aerodynamic magnetometer noise should not exceed 0.25 nT. The 
sensitivity of magnetometer is 0.001 nT at a 0.1 second sampling rate.

4.2.2. Survey Instruments on the Helicopter

The instrumentation installed in the aircraft included:

* Geotech Data Acquisition System
* CSIRadio DGPSMAX 12-channel OPS System
* Terra TRA-3000 radar altimeter
* Setra model 276 Barometric Pressure Altimeter
* An Instrumentation Rack

4.2.2.1. Radar Altimeter

A Terra TRA 3500/TRI 30 radar altimeter was used to record terrain clearance to an 
accuracy of about l ft (30 cm), over a range of 40ft to 2,500ft.The antenna was mounted 
beneath the bubble of the helicopter cockpit. The recorded value of terrain clearance was 
adjusted to give bird height above ground. This was possible given the fixed tow cable 
length of 100ft.
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A Setra model 276 Barometric Pressure altimeter measured the elevation above sea level, 
and will be calibrated in units of height. This altimeter shall have an accuracy of +I- 
Q.02% and a resolution of 0.5 metres.

The altimeters will be interlaced to the data acquisition system with an output repetition 
rate of 0. l second, and will be digitally recorded.

4.2.2.2. GPS Navigation System

A DGPS-Max real-time OMNISTAR GPS navigation system and a navigation computer 
and pilot steering indicator (PSI) will provide in-flight navigation control. This 
navigation system will operate on 12-channels. A pilot steering indicator (PSI) will 
provide steering and cross-track guidance to the pilot. The system will work with a 
predetermined "grid-flight-path" or "record-as-you-go" flight path.

This navigation system, in any event, should yield a real-time positional accuracy of 
better than +S- 2m.

Survey co-ordinates are set-up prior to survey and the information is fed into the airborne 
navigation system. The co-ordinate system employed in the survey design and digital 
recording is WGS-84 latitude and longitude. The GPS positional data is recorded at one- 
second intervals and used with the base station data to calculate differentially corrected 
locations.

4.2.2.3. Digital Acquisition System

A Geotech Hummingbird data acquisition system recorded the digital survey data on an 
internal hard disk drive. Data is displayed on an LCD screen as traces to allow the 
operator to monitor the integrity of the system.

Table 3: Sampling Rates of Digital data

SYSTEM/NO, of CHANNELS SAMPLING RATES/SEC.
Total Field Magnetometer (1 channel)
E.M. - 880 Hz (2 channels) Coplanar
E.M. - 980 Hz (2 channels) Coaxial

E.M. - 6.6kHz (2 channels) Coplanar
E.M. - 7 kHz (2 channels) Coaxial

E.M. - 35 kHz (2 channels) Coplanar
Barometric Altimeter (1 channel)

Radar Altimeter (1 channel)
DGPS Navigation

0.1 sec
0.025 sec
0.025 sec
0.025 sec
0.025 sec
0.025 sec

0.1 sec
0.1 sec
1.0 sec
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4.2.2.4. Color Digital Video Imaging System

A set of digital images of the ground over which the helicopter flew, was taken. The 
video frames are stored on a large capacity hard disk. A naming convention for each 
frame has been developed utilizing GPS time as the reference. The frames are numbered 
in the format SSSSSSS.DDD where SSSSSSS represents the OPS seconds of the day past 
midnight and DDD represents the Julian day of the year. In the interests of maximum 
compatibility with other computer processing systems the frame naming system has been 
kept within the "DOS" naming convention. The system includes a CD-RW writer and 
appropriate software to allow storage of the imagery on CD-ROM media for long-term 
archival purposes

4.2.3. Ancillary Systems

4.2.3.1. Base Station Magnetometer

The Magnetometer Base Station used was comprised a GSM-19 Overhauser to monitor to 
record diurnal variations of the earth's magnetic field. The base station magnetometer 
was set up beside the Elliot Lake's Airport in an open filed. Every effort was made to 
ensure that the magnetometer sensor was placed in a location with a low magnetic 
gradient and sited away from electric transmission lines, and moving ferrous objects, 
such as motor vehicles and aircraft, without compromising safety and airport operations

The base-station magnetometer, with digital recording, was operated continuously 
throughout the airborne data acquisition work with a sensitivity of 0.01 nT. The ground 
and airborne system clocks were synchronised using OPS time, to an accuracy of l 
second or better. The sample rate was once per second. A continuously updated profile 
plot of the base station values was presented on the base station screen. At the end of the 
day, the digital data was transferred from the base station's data-logger to the fieldwork 
station.

4.2.3.2. NovAtel GPS Base Station

A NovAtel 12-channel GPS Base Station with PC-based data logger was set-up at the 
Pickle Lake's Airport to provide post-survey differential corrections for the airborne 
system.

Final Report on an Airborne HEM Survey 14



5. DATA ACQUISITION

5.1. Instrument checks, Tests and Calibrations

5.1.1. HEM Tests and Calibrations

The HUMMINGBIRD5 EM system was:

* calibrated at the start of survey, on the ground, using a ferrite rod and calibration coil
* at the beginning of each flight internal Q-coil calibrations was performed by the 

onboard technician
* at the beginning of each flight, the helicopter climbed to 1500ft AGL to allow the 

onboard technician to perform background and drift checks.

5.1.2. Magnetic Heading Effect

The magnetic heading effect was determined by flying a cloverleaf pattern oriented in the 
same direction as the survey lines and tie lines. At least two passes in each direction was 
flown over a recognizable feature on the ground in order to obtain sufficient statistical 
information to estimate the heading error. The heading error was determined before the
survey.

5.1.3. Lag Tests

Lag tests were performed to ascertain the time difference between the instrument 
readings and the operation of the OPS System and digital video camera. Test flights were 
flown in two directions at survey altitude across distinct anomalies.

These lag tests were carried out before the start of survey production flights.

5.1.4. GPS Tests

In addition to carefully selecting a magnetically suitable area for the positioning of the 
magnetometer base station, care was taken to ensure that the exact position of the base 
station is known. The GPS system itself was used, over a period of time, to calculate the 
coordinates of the base stations. Care was also taken to ensure that the base station GPS 
had a maximum field-of-view to the NAVSTAR satellites.
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5.1.5. Altimeter Calibration Checks

The radar altimeter calibration was undertaken before commencement of the survey. The 
calibration was determined by comparing the radar altitude with a suitable reading from 
the GPS system during a radar "stack" over the runway where the height above sea level 
was accurately known to be 1087 ft ASL.

5.2. Overall Procedure of data acquisition

Navigation was assisted by a OPS receiver and data acquisition system that reports OPS 
co-ordinates as WGS-84 latitude/longitude and directs the pilot over a pre-programmed 
survey grid. The x-y-z position of the aircraft, as reported by the GPS, is recorded along 
with terrain clearance, as reported by the radar altimeter, at one-second intervals.

Calibration lines at the start of each flight were flown outside of ground effects, i.e. above 
1000ft AGL, to record electromagnetic zero levels.

A GPS base station was set up at the Pickle Lake Lodge and magnetic base station at 
Pickle Lake's Airport. The magnetic base station was used to monitor and record the 
diurnal magnetic variation. The GPS base station records static GPS positions for later 
differential correction of the airborne record.

The operator was responsible for ensuring the instrument was property warmed up prior 
to departure. He also maintained a detailed flight log during the survey noting the times 
of the flight as well as any unusual geophysical or topographic feature.

On return of the aircrew to Pickle Lake the survey data was transferred to a portable hard 
drive (PCMCIA).

6. PERSONNEL

The following McPhar Geosurveys Inc. personnel were involved in the project:

Field: Operator: Danny McKinnon 
Assistant: Shawn Reeves 
Pilot: Jesse St. Jermaine 
Geophysicist: Henrik Anderson

Office: Data Processor/Geophysicist: Biljana Milicevic M.Sc., Tonia Bojkova 
Interpretation/Chief Geophysicist: Robert Hearst M.Sc.
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Tim Bodger, General Manager, carried out overall management of the survey from the 
Newmarket offices of McPhar Geosurveys Inc.

7. DATA PROCESSING

7.1. Flight Path

The flight path was derived from differentially corrected GPS positions using the 
airborne and static GPS data. Differential GPS data editing and processing was 
accomplished using the GrafNAV (version 7.0) GPS processing system as developed by 
WayPoint Navigation, Inc. A position was calculated each l .0 second to an accuracy of 
better than +I- 0.5 meter. These position data were merged into magnetic and ancillary 
data in the Geosoft GDB database.

7.2. Base Station Magnetic Data

The base station magnetometer data was edited, and merged into the GDB database. 

7.3 Corrections to the Magnetic Data

The processing of the data involved post flight compensation for the movement and 
orientation of the aircraft in the earth's magnetic field, correcting for diurnal variations by 
using the digitally recorded ground base station magnetic values, and finally network 
adjustment using the flight-line and tie-line information to level the survey data set. The 
Heading test's data was not useful, therefore there was no heading correction done. This 
corrected data set was used for further processing and analysis.

The following grids then were calculated using this leveled Total Magnetic Field grid; 
Analytic Signal, Reduction to the pole, Calculated 1 st and 2nd Vertical Derivatives.

7.4. Electromagnetic Data

A two stage digital filtering process was used to reject major sferic events and to reduce 
system noise.

Local sferic activity can produce sharp, large amplitude events that cannot be removed by 
conventional filtering procedures. Smoothing or stacking will reduce their amplitude but 
leave a broader residual response that can be confused with geological phenomena. To 
avoid this possibility, a computer algorithm searches out and rejects the major sferic 
events. The filter used was a non-linear filter. The signal to noise ratio was further 
improved by the application of a low-pass linear digital filter. This filter has zero phase
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shift that prevents any lag or peak displacement from occurring, and it suppresses only 
variations with a wavelength less than about 11 seconds or 330 metres.

EM channels were filtered with the following specification:

EM CHANNEL
Ipl,Ql
Ip2,Q2
Ip3,Q3
Ip4,Q4
Ip5,Q5

APPLIED FILTERS
Non-linear 4.0 sec
Non-linear 4.0 sec
Non-Linear 3.0 sec
Non-Linear 3.0 sec
Non-Linear 6.0 sec

Low-pass 11.0 sec
Low-pass 1 1 .0 sec
Low-pass 1 1 .0 sec
Low-pass 1 1 .0 sec
Low-pass 11.0 sec

Following the filtering process, a base level correction was made using EM zero levels 
determined during the high altitude calibration sequences. The correction applied is a 
linear function of time that ensures the corrected amplitude of the various in-phase and 
quadrature components is zero when no conductive or permeable source is present. The 
filtered and leveled data were used in the determination of apparent resistivity and 
anomaly picking. Also manually picked zero-levels were used during the intervening 
period between high-level calibrations.

7.5. Gridding

The corrected magnetic line data from each survey was interpolated between survey lines 
using a random point gridding method to yield x-y grid values for a standard grid cell size 
of approximately 0.25 cm at the mapping scale. Generally the Minimum Curvature 
algorithm (MINC) is used to interpolate values onto a regular spaced grid.

7.6 Filter Derivatives

The total field magnetic data were subjected to a variety of filtering techniques to yield 
contour images of the following:

* first vertical derivative
* second vertical derivative
* Analytic Signal
* reduction to the pole

All of these spatial filtering techniques can assist in the recognition magnetic features or 
bodies, particularly in the sedimentary sequence above the crystalline basement
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7.6.1. Reduction to the Pole

To compensate for the shift of the true anomaly position over the causative source, due to 
the magnetic inclination, the magnetic data can be recomputed so that the magnetic map 
will appear as it would at vertical inclination and the magnetic "high" anomalies will be 
located over the bodies that cause them. This computation is referred to as "reduction-to- 
the-pole". The reduction-to-the-pole is computed using a FFT (Fast Fourier Transform) 
operator.

A problem encountered in acquiring magnetic data over a small area is that large, deep 
sources will create a magnetic anomaly whose total signature may not be completely 
covered by the survey boundary. In such a case, only a portion of the lower frequency 
anomalies is sampled. In order to facilitate a reasonable RTF operation, synthetic models 
are run to help extend the magnetic field. The resultant forward calculation of these 
models help to characterize the long wavelength anomalies for extension purposes.

The RTF not only shifts the anomalies to their correct position with respect to the 
causative magnetic bodies, but assist in the direct correlation and comparison of magnetic 
anomalies, trends, structural axis, and discontinuities with mapped geological surface 
expressions.

The Reduction to the pole was calculated using the following parameters for Elliot Lake:

Geomagnetic Inclination: 73.267 
Geomagnetic Declination: -8.645 C

7.6.2. First Vertical Derivative

Vertical derivatives compute the rate of change of the field as it drops off when measured 
vertically over the same point (upward continuation). Potential field data obeys 
Laplace's equation, which allows for the computation, through the FFT package, to take 
advantage of this symmetry and sole for the vertical or "z" component of the field. The 
First Vertical Derivative has the effect of sharpening anomalies, which allows for better 
spatial location of source axes and boundaries.

7.6.3. Second Vertical Derivative

To enhance local anomalies in the map and to help outline the edges of anomalous bodies 
from the data, a second vertical derivative map is routinely computed from the data. A 
second vertical derivative map is a powerful interpretive tool and can be used to assist in 
the delineation of causative bodies and accurate location of changes in the potential
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field's gradients. Better definition of discontinuities and their relation to geology can be 
gained from the use of this tool. A Second Vertical Derivative map will show steep 
gradients over faults and positive closures over the "up thrown" blocks.

7.6.4. Analytic Signal

The analytic signal is the square root of the sum of the squares of the derivatives in the x, 
y, and z directions:

asig = sqrt (dx*dx + dy*dy + dz*dz)

The analytic signal is useful in locating the edges of magnetic source bodies, particularly 
where remanence and/or low magnetic latitude complicates interpretation.

7.6.5. Apparent Resistivity

The apparent resistivity is calculated by assuming a uniform resistive half-space model. 
The computer program determines the resistivity that would be consistent with the 
recorded in-phase and quadrature response amplitudes at the selected frequency. The 
resistivity channel values were calculated in Log (base 10).

7.6.6. EM Anomaly Selection and Analysis

The main purpose of EM anomaly selection is to identify possible near-vertical or 
dipping thin sheet bedrock conductors. If the sources conductance is not large, such 
anomalies may not register on the apparent resistivity maps as a distinctive resistivity 
low.

The response type expected from a vertical thin sheet conductor is a positive anomaly in 
the coaxial EM channels with a coincident low in the coplanar channels of the same 
frequency.

In some cases a negative in-phase anomaly will be accompanied by a positive quadrature 
response that suggests a source that is both conductive and magnetic (or conductors and 
magnetic sources which are very close). In rare instances, the coaxial in-phase trace 
shows a small positive peak superimposed on larger negative responses in both coaxial 
and coplanar channels. Such anomalies are often of special exploration interest.

EM anomalies were automatically picked from the offset profiles using Geosoft HEM 
software. Each anomaly had to have a response in the 980 Hz coaxial channels. The 
coaxial channel is more sensitive to vertical thin conductors typified by sulphide
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mineralization. The anomalies were identified by a letter label and noted with the peak in- 
phase and quadrature amplitudes.

A table of anomaly picks may be found in the Appendix 3.

7.6.7. Line profiles

After leveling the EM channels, they were profiled with the following specifications:

For 980 Hz In-Phase and Quadrature were scaled at Ippm/mm 
For 6630 Hz In-Phase and Quadrature were scaled at 5 ppm/mm

IL_DELIVERABLES PRODUCTS

The survey data are presented as a set of stacked profiles and coloured contour maps on 
paper, produced at a scale of l :20,000. A set of report-sized colour contour images, on 
paper, is also provided as appendices to this report. The basic co-ordinate system used is 
Universal Transverse Mercator, referenced to the longitude ife latitude (NAD 83). All 
digital data are also presented on CD-ROM in ASCII format

8.1. Colour Maps

The maps were produced at a scale of l :25,000. For reference the NAD83 latitude and 
longitude are also noted on the maps. All the maps show the flight path trace with time 
reference fiducials marked at appropriate intervals.

The following maps, are delivered to Commander Resources Ltd. in two (2) paper copies

1) Total Magnetic Field
2) Total Magnetic Field Reduction to the Pole
3) Total Magnetic Field calculated 1 st Vertical Derivative
4) Total Magnetic Field Analytic Signal
5) Survey area topography* and Flight path

The topographic map was prepared from images 1:250,000 topographic sheet 52O 
importing the image file in Geosoft Oasis/Montaj. The image was assigned the 
appropriate NAD83 projection coordinates and overlaid with Flight Path data.
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The following Profile maps superimposed on Flight path, were also prepared:

1) 980 Hz Coaxial In-phase and Quadrature profiles
2) 6630 Hz Coplanar In-phase and Quadrature profiles

8.2. Digital Data

The raw and processed digital data, recorded in flight and at the base stations, are 
delivered in four copies, in ASCII code, on CD-ROM. The final processed line and grid 
data, in GEOSOFT format, are also delivered in four copies on CD-ROM. Full 
descriptions of the digital data formats are included in this final report (see below) and as 
text files on each CD-ROM. Each CD-ROM has a README.TXT file describing the 
contents and the file formats.

8.3. Final Report

Two (2) copies of a survey report are delivered, complete with final prints of report size 
maps. This report provided information about the acquisition, processing and 
presentation of the survey data.

8.4. Recommended Follow-up Work

It is recommended that a full and detailed interpretation of all acquired geophysical data 
be completed. The interpretation should include complete structural analysis based on 
the magnetic and electromagnetic data collected. Analysis should include modeling of 
the magnetic and electromagnetic datasets.

There is a pronounced and well-defined linear magnetic anomaly with an associated 
electromagnetic anomaly that strikes southeast-northwest Claim 1248030. This feature 
may be an Iron Formation and should be evaluated through geologic mapping and 
additional ground geophysical surveying for base metal and possible gold mineralisation 
potential. Suitable methods for geophysical ground follow-up would include, but are not 
restricted to, magnetic surveys, time domain electromagnetic surveys and/or induced 
polarization surveys.

A similar HEM and magnetic anomaly is observed in Claim 3001539 in that there is a 
coincident magnetic and HEM response. The HEM response is suggestive of a relatively 
deep (75m - 100m depth of burial) flat lying body that requires further ground surveying 
and follow-up.

A ground geologic should accompany any geophysical surveying mapping and sampling 
program.
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McPHAR

Respectfully submitted, 
McPhar Geosurveys Ltd.

Robert Hearst, M.Sc., P.Geoph. (NAPEG) 
Consulting Geophysicist
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Robert Bruce Hearst
19 Beethoven Court.

Toronto, ON, Canada, M2H 1W1
Telephone: 416-492-2271
Facsimile: 416-492-7132

E-mail: geofiz@sympatico.ca

Statement of Qualifications

I, Robert Bruce Hearst, P.Geoph. do hereby certify that:

1. I am currently employed as a Consulting Geophysicist by:

McPhar Geosurveys Ltd. 
1256B Kerrisdale Blvd. 
Newmarket, Ontario 
Canada, L3Y 7V1

2. I graduated with a degree in H.BSc. Geophysics, Geology and Geophysics option 
from the University of Western Ontario in 1983. In addition, I have obtained an 
M. Se. Geology and Geophysics from McMaster University in 1996.

3. I am a member of the CIM (National and Toronto Branches), KEGS (Canadian 
Exploration Geophysical Society, Past President), SEG (Society of Exploration 
Geophysicists), EEGS (Environmental and Engineering Geophysicists Society), 
PDAC (Prospectors and Developers Association of Canada) and a Licensee of 
NAPEGG (Association of Professional Engineers, Geologists and Geophysicists of 
the Northwest Territories).

4. I have worked as a geophysicist for a total of 21 years since my graduation from the 
University of Western Ontario.

5. I have read the definition of "qualified person" set out in National Instrument 43-101 
("NI 43-101") and certify that by reason of my education, affiliation with a 
professional association (as defined by NI 43-101) and past relevant work experience, 
I fulfill the requirements to be a "qualified person" for the purposes of NI 43-101.

6. I am responsible for the preparation of the Report on an Airborne HEM Survey, 
Dorothy Claims, Meen Lake Area, G-2J22. Dated June, 2004 (the "Technical 
Report") relating to the Dorothy Claims of Commander Resources Ltd.. I have not 
visited the property.



7. I am not aware of any material fact or material change with respect to the subject 
matter of the Technical Report that is not reflected in the Technical Report, the 
omission to disclose which makes the Technical Report misleading.

8. I am independent of the issuer applying all of the tests in section 1.5 of National 
Instrument 43-101.

9. I have read National Instrument 43-101 and Form 43-101F1, and the Technical 
Report has been prepared in compliance with that instrument and form.

10.1 consent to the filing of the Technical Report with any stock exchange and other 
regulatory authority and any publication by them, including electronic publication in 
the public company files on their websites accessible by the public, of the Technical 
Report.

Dated this 4th Day of June, 2004

Signature of Qualified Person

Robert Bruce Hearst

Print name of Qualified Person
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UMMINGBIRD
Helicopter-borne Diqital Electromaqnetic Svste

Undoubtedly, helicopter-borne electromagnetics
(EM), combined with total field magnetics and often 
gamma-ray spectrometry, have been one of the 
most productive and useful of airborne system 
developments to date, and have accounted for the 
discovery of billions of dollars worth of mineral 
resources, tapped into numerous ground water 
reservoirs and provided immense volumes of data 
for environmental site evaluations. These systems 
are ideally suited for working in rugged, 
mountainous terrain, or over small claim block- 
sized properties.

Currently, electromagnetics (EM) combined 
with a high-sensitivity magnetometer are the 
techniques of choice for most mining companies 
worldwide, to locate and define diamondiferous 
kimberlite pipes and base and precious metal 
deposits.

McPhar's electromagnetic survey systems are 
.tegrated around the HUMMINGBIRD EM 

sensor, which are available in either 4- or 5- 
frequency configurations.

The HUMMINGBIRD EM sensor, which is the 
heart of this system, can be simply described as a 
multi-frequency, multi-coil electromagnetic system, 
which measures the inphase and quadrature 
responses from a number of coil-pairs installed in a 
tubular bird, towed beneath a helicopter.

All components of the HEM instrumentation 
are digitally controlled. The HUMMINGBIRD is 
currently the only operating HEM system that is 
100 07o digital from front to back. All digital samples 
generated by the instrumentation are supplied as 
inphase and quadrature measurements.

Data is telemetered on a lightweight serial 
cable to the data acquisition console onboard the 
helicopter, where it is displayed on a LCD colour 
screen and recorded on a removable PCMCIA 
hard disk,

Pilot guidance and DGPS navigation systems
are integrated into the package together with a

jjammaray spectrometer (optional)- Other flight
introl instruments include radar or laser altimeters

and a barometric altimeter and a digital colour
video imaging system,

McPHAR

McPhar Geosurveys Ltd.
1256B Kerrisdale Blvd., Newmarket, Ontario, Canada L3Y 7V1

Tel: (905) 830-6880, Fax; (905) 898-0336
E-Mail: info@rngssurveys.com

WebSite: www.mgssurveys.com



The depth in the earth to which a single frequency can penetrate is a function of the frequency and the conductivity of 
the earth. [Skin Depth )) 503 l (frequency x conductivity)1 '2] Lower frequencies penetrate deeper into the earth than 
higher frequencies. The higher frequencies are more sensitive to weakly conductive geology, and to subtle dgriges 
in the conductivity of the ground. ^P

A HUMMINGBIRD system measures the in-phase "l" and quadrature "Q" (sometimes called out-of-phafl 
components of the total EM field. The amplitude of these components are always given as a value that is relative TO 
the transmitted primary. The ratio of in-phase to quadrature (I/Q) depends mostly on the conductivity of the geology 
and the operating frequency; the amplitude depends mostly on the depth of the conductor below the sensor. (While 
this description of the relationship is only an approximation, it is a good start from which to understand changes in l 
and Q measurements.)

Two 5-frequency and a 4-frequency (in yellow)
HUMMINGBIRD sensors undergoing preparations

for the field at McPhar's offices in Newmarket,
Ontario

Operator's screen/keyboard assembly - 
HUMMINGBIRD system

Typical system configuration is:

* 5-frequency HUMMINGBIRD EM sensor, 880 Hz, 
980 Hz, 6.6 kHz, 7 kHz and 34 kHz frequencies

* high-sensitivity cesium magnetometer, 0.001 nT/10 
Hz resolution

* 12-channel real-time differential GPS navigation 
system

* PC-based data acquisition system
* radar (options laser) S barometric altimeters
* colour digital video imaging system
* optional gammaray spectrometer and 16.8/4.2 litres 

sensor

OPS Nav . Pilot 
Sieerlng Indicator

Cockpit displays for the pilot - HUMMINGBIRD system
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880 Hz Coplanar
980 Hz Coaxial
6.6 kHz Coplanar
7 kHz Coaxial

34 kHz Coplanar
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Layoi/f and dimensions of the transmitter and receiver coils in the HUMMINGBIRD

Vertical view of the 5-frequency HUMMINGBIRD sensor

Frequency Range: 
Coil Orientations: 
Output:
Sampling Rate: 
Noise Levels: 
Time Constant: 
Filters:

Data Recording:
Data Acquisition:
Display:
Power Requirements:
Temperature Range:
Bird/Cable Weight:
Bird Length:

SPECIFICATIONS
5 frequencies, 880 Hz, 980 Hz, 6.6 kHz, 7 kHz, 35 kHz
Horizontal coplanar and vertical coaxial coil-sets
Inphase and Quadrature samples (ppm)
10 Hz
2 -4 ppm under ideal conditions
0.1 second
50/60 Hz power line, spheric rejection, 4* order digital,
15Hz 2rfl order analog and 5Hz Low Pass 6'" order digital
On removable PCMCIA hard disk or flash card
Pentium-PC based
Sunlight visible colour TFT back-lit LCD
12-36 VDC, maximum 30 Amps
-400C to *400C
Approx. 180 kg {400 Ib) including tow-cable
7.5 meters (3 joined sections each of approx. 2.5 m)

Specifications may be subject to change without notice



DATA PROCESSING
McPhar is dedicated to 

processing geophysical data in the 
field.

For this purpose all our airborne 
systems are sent to the field with a 
geophysicist and a PC-based data 
processing system to support them. 
The Field Data Verification 
Workstation (FWS), as this system is 
known, can process airborne 
magnetic, radiometric and EM data, 
and produce plots and maps in full- 
color of the survey data, often within 
hours of the survey flight ending.

The FWS software, which is the 
core of this system, permits our field 
geophysicists to differentially correct 
the GPS navigation data; carry out 
flight path recovery; perform 
magnetic compensation and leveling; 
undertake radiometric corrections 
and preliminary processing: 
electromagnetic processing; and 
generally to perform filtering, gridding 
and contouring of data, imaging of 
selected data and plotting to any map 
scale and layout.

INTERPRETATION
The interpretation of geophysical results 

into meaningful geological parameters is the 
prime function of any of our interpreters.

The many highly qualified geophysicists 
and technicians on our staff share a strong 
geological back-ground- The manipulation of 
geophysical data is only a means to an end, 
and the final product of the interpretation is 
the compilation of a series of maps showing 
interpreted geological parameters. The data 
processing routines and mathematical 
operators applied to the data are not the end 
product of the interpretation; they help 
delineate geologic and economic targets to 
be discussed in the final report.

We bring many techniques to bear on an 
interpretation project in order to determine 
depths to causative sources, to delineate 
discontinuities and boundaries, and to draw 
conclusions regarding geological structure 
beneath the survey.

A wide variety of contour and 
interpretation maps, profiles, cross-sections 
and models, and a written report are the 
result of the interpretation.

EM - Resistivity

Magnetics

EM - ResistivityS

Magnetics



SCINTREX
CS-2 High Resolution Cesium Magnetometer

SCINTREX introduces the CS-2 high-resolution magnetometer sensor offering 
characteristics superior to any competitor's magnetometer sensor, supported by years of 
proven reliability and continuous effort for improved results.

Main Features

v Improved electronics
v High sensitivity
v High gradient tolerance
v Narrowest dead zone
v Widest active zone
v Smallest heading error
v Shortest warm-up time

The Scintrex CS-2 is a high resolution, high sensitivity cesium magnetometer that is ideally suited for a 
wide variety of magnetic applications. The CS-2 is the latest cesium magnetometer sensor in a long line of 
cesium magnetometer development by Scintrex. When used with an appropriate processor the magnetic 
data from the CS-2 is unsurpassed in its quality.

The unique design of the CS-2 and its high tolerance of adverse operating conditions while still providing 
quality data, make the CS-2 the magnetic sensor of choice for users worldwide.

The CS-2 has become the magnetic sensor of choice for many airborne geophysical systems and is also 
used extensively in vehicle borne (cars, trucks, ATV's and snowmobiles) ground based and marine high- 
resolution magnetic systems. Applications for its use include, mineral exploration, oil 4 gas exploration, 
magnetic base station monitoring, engineering and geotechnical usage, archaeology as well UXO 
(unexploded ordnance) detection.
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The AGIS-100 Airborne Geophysical Information System is advanced, 
software driven instrumentation specifically designed for mobile aerial or 
ground geophysical survey work. The AGIS is a fully integrated survey system 
incorporating the state of the art MMS4 Magnetometer, the GRS410 
Gammaray Spectrometer, advanced GPS navigation, real-time flight path 
overlain onto a map image of the area, and reliable data acquisition. Other 
sensors may be easily integrated into the system.

Automatic synchronization to the GPS provides excellent correlation 
between data and geographical position. Some information may be sent via 
wireless connection to the operating base.

The AGIS system is equipped with sophisticated software allowing easy 
maintenance and upgrades.

The AGIS system utilizes geographical databases - maps. There are 
two basic coordinate systems used with AGIS, either UTM or ADRG. In the 
UTM system all distances and calculations are measured in meters or feet. In 
the ADRG system the calculations are based on a unit called "au" (angular unit 
representing 0.025 seconds of angular measurement). This unit is closely 
related to 1 meter in normally flown areas.

AGIS-100 Data Acquisition System

REAL TIME DATA PRESENTATION
The AGIS-100 displays flight path and data as it is recorded, ensuring 
data quality control and real-time navigation guidance. User selected 
'^ta may be displayed as a colour flight path over the displayed 
jographical map.

DATA ACQUISITION
The AGIS program provides a multi-function system that controls data 

acquisition, display and flight control. A Special Pilot Guidance Unit is used to 
provide the pilot with steering information. Further, it secures collected data 
storage. Positional information, timing and data are stored in up to three different 
data files.

Flight-path-data is recorded at all times and cannot be turned off by the 
operator. It contains position, timing, used altitude and it may still contain some 
of the selected data.

Data file contains all of the above data, plus all enabled data. The 
operator controls when data is recorded.

Raw-data file, when enabled it contains all the data necessary for post- 
flight position correction.

The AGIS data acquisition software performs numerous complex 
mathematical calculations, however, data collection and recording has the 
highest priority in the system.

DATA RETRIEVAL
Recorded data is retrieved from the AGIS storage media (hard or flash 

disk) via PCMCIA port using supplied or equivalent data storage media such as 
flash disk, hard disk, etc.

Standard copying procedures from the operating system are used. 
Retrieved data should be safely stored and than the original data in the Main 
Console should be removed.

Retrieved data conversion into ASCII or Geosoft GBN files is provided.

INTEGRATED NAVIGATION
AGIS-100 features an integrated navigation system. Any standard GPS 

system may be interfaced to the system, which provides pilot steering 
information to aircraft's crew to enable them to fly the survey. The navigation 
package will permit grid flying, waypoint navigation and more.

BASIC SPECIFICATIONS
* LCD TFT Color Display Module (Main Console) with sun-readable screen, 

10.4 in, 640 x 480 pixel resolution, and touch screen controls
* Integrated Navigation Software
* Pilot Guidance Unit monochrome high intensity graphics display
* CPU Pentium based, with serial b. parallel com. Links
* 4 x serial ports (expandable to 12)
* 8-channels analog input
* 190 Megabyte internal Flash with minimum six day recording capacity
* PCMIA ports for data storage data retrieval and transfer via removable 

memory cards or HD drives
* 80 Megabyte Flash Memory module for data transfer with USB and 

PCMCIA support
* Software for Data Acquisition and Survey program
* Software for playback and verification of recorded data
* Software to convert data to Geosoft OASIS / MONTAJ formats
* internal 11 -30 VDC power supplies, less than 100W



MMS4 INTELLIGENT MULTISENSOR MAGNETOMETER
The MMS4 (Multiple Magnetometer Sensor processor) 

is an intelligent high sensitivity magnetometer processor able to 
process the signal from continuously measuring magnetometer 
sensors.

The MMS-4 has been designed to work with AGIS-100 
but it can operate with any data acquisition system or a 
computer communicating on a serial protocol RS232. It contains 
synchronization input for the OPS - pulse per second (pps) to 
assure precise signal sampling without quantizing errors.

The MMS4 is a high resolution, high sampling rate 
magnetometer processor unit based on many years of 
experience. It is implemented in the rugged and reliable PC104 
technology.

The MMS4 can service up to four magnetometer sensor 
inputs in a normal mode.

Technical Parameters:
* Input: up to four sensors without compensation or 

post flight compensation
* Resolution: 0.0002nT (Gamma) = 0.2picoTesla
* Sampling rates of 100,50,25,20 and 10 samples per 

second.
* Dynamic range: 15,000 to 1OO.OOOnT
* Magnetometer signal level measurement in 07o
* Software Turn-On control for sequential power-on
* Optional G PS receiver
* Optional eight/sixteen differential bit analog inputs.
* Optional compensator with a Flux-gate magnetometer 

sampled and processed as the magnetometer channel
* Output: serial data - one second burst
* Communication: Rs232 up to 57kBaud
* Synchronization: GPS -pps 
Power requirements:
Processor: 10 to 30 V DC 7 to 15 Watt 
Sensor: approx 30VDC 70Watt per sensor - 

startup, 25 Watt per sensor - operating

MMS4 and internal PC 104 boards



DGPS Max
Feature-packed sub-meter GPS positioning

Provides reception of GPS, SBAS, 
OmniSTAR, and beacon

Automatic dual channel 
SBAS tracking provides more 
reliable reception

Delivers sub-meter positioning at 
rates of up to 5 Hz

1 Raw measurement data for 
post-processing applications

i COAST™ technology allows use of 
corrections for up to 40 minutes 
without significant performance loss

i Easy configuration using the 
Setup Wizard

i User-defined profiles save receiver 
configurations for later use

DGPS - Maximized
The DGPS MAX ensures that you have the 
features you need when you need them. It 
delivers accurate differential GPS positioning 
using corrections from three different 
differential services: SBAS, OmniSTAR, and 
DGPS beacon stations. In the event that 
neither of these correction sources are 
available, external RTCM SC-104 corrections 
are also supported as well as raw measurement 
data output for post processing applications.

SBAS
The US Federal Aviation Administration's 
Wide Area Augmentation System (WAAS) is 
now undergoing rigorous final testing for its 
Initial Operation. Other WAAS-compatible 
augmentation Space Based Augmentation 
Systems (SBAS) are also under development 
elsewhere such as the European 
Geostationary Navigation Overlay System 
(EGNOS) and the Japanese MTSAT Satellite- 
based Augmentation System (MSAS), among 
others. The DGPS MAX provides 
compatibility for each of these free services.

OmniSTAR
The DGPS MAX is also capable of applying 
high-quality correction data from the 
OmniSTAR Worldwide DGPS Service. 
Drawing on information from its global 
network of reference stations, OmniSTAR 
uses Virtual Base Station algorithms to ensure 
that positioning accuracy is independent of 
distance from a base station. OmniSTAR offers 
competitive service rates to their 
subscription-based service.

Beacon
Navigation authorities around the world have 
invested in differential radiobeacon networks 
to supplement GPS positioning. Each station 
transmits industry-standard RTCM SC-104 
correction data over a medium-frequency 
signal. Access to each of these high-quality 
networks is available to the public free of 
charge as a navigation service.

The DGPS MAX is fully compatible with 
these radionavigation networks and 
surpasses the performance requirements 
mandated by the governing authorities.

Easy Configuration
The DGPS MAX features a Setup Wizard 
that walks you through the configuration 
step-by-step. This easy process may take as 
few as three steps, depending on the 
parameters that you wish to configure. 
Additionally, the DGPS MAX features user- 
defined configurations. Selecting a profile is 
simple and allows you to change the full 
configuration quickly for one application 
versus another, eliminating guess-work.

COAST™ Technology
COAST™ technology allows the DGPS 
MAX to use old correction data for up to 
40 minutes or more without seriously 
affecting the quality of your positioning. 
Using COAST TM, the DGPS MAX is less 
vulnerable to differential signal outages, 
weak signal conditions, or interference. No 
other product offers this flexibility.

www.csi-wi reless.com csi wireless



G PS Sensor Specifications
Receiver Type:

Channels:

WAAS Tracking: 
Update Rate: 
Horizontal Accuracy:

Cold Start:
Antenna Input Impedance:

L l, C/A code, with carrier phase
smoothing
12-channel, parallel tracking
(10-channel when tracking WAAS)
2-channel, parallel tracking
l Hz default, 5 Hz max
•el m 95?S confidence (DGPS )
^ m 95?6 confidence**
(autonomous, no SA)
l min typical
son

L-band Sensor Specifications
Frequency Range: 1525 to 1559 MHz 
Sensitivity: -120 dBm for < l Q-3 BER 
Tuning Mode: Manual or automatic 
Adjacent Channel
Rejection: 50 kHz spacing ^5 dB,

l MHz spacing ^0 dB

Beacon Sensor Specifications
Channels: 
Frequency Range: 
Channel Spacing: 
MSK Bit Rates: 
Operating Modes:

Cold Start Time: 
Reacquisition Time: 
Demodulation: 
Sensitivity: 
Dynamic Range: 
Frequency Offset: 
Adjacent Channel 
Rejection:

Communications
Serial ports:
Interface Level:
Baud Rates:
CAN Bus:
Correction Input / Output
Protocol:
Data Input l Output
Protocol:
Raw Measurement Data:

Timing Output: 

Event Marker Input:

Environmental
Operating Temperature: 
Storage Temperature: 
Humidity: 
EMC:

2-channel, parallel tracking 
283.5 to 325 kHz 
500 Hz
50, 100, and 200bps 
Manual, automatic, semi 
automatic 
< l minute typical 
< 2 seconds typical 
Minimum shift keying (MSK) 
2.5 uV/m for 6 dB SNR @ 200 bps 
lOOdB 
± 8 Hz (~ 27 ppm)

61 dB± l dB@f0 ±400Hz

l full duplex, l RTCM input 
RS-232C
4800,9600,19200 
CAN 2.0B

RTCM SC-104

NMEAOI83
Proprietary binary (RINEX utility
available)
l PPS (HCMOS, active high, rising
edge sync, lOkiJ, 10 pF load)
HCMOS, active low, falling edge
sync, l O Idi, lOpF load

-32"C to +74X
-40"C to *850C
9554 non-condensing
FCC Part 15, Subpart B, Class B
CISPR 22

CSI Wireless Dealer

•rf label tfOS260 (li:

Power
Input Voltage Range: 
Reverse Polarity 
Protection: 
Power Consumption: 
Current Consumption: 
Load Dump Protection: 
Antenna Voltage Output: 
Antenna Short Circuit 
Protection:

Mechanical
Enclosure: 
Dimensions:

Weight:
Display:
Keypad:
Power Switch:
Power Connector:
Data Connector:
Antenna Connector:

Pin-out
Main Port

Pin 2 
Pin 3 
Pin 5

RTCM Input Port

Pin 2 
Pin 3 
Pin 5 
Pin 6 
Pin 9

C DA-2 Antenna
G PS Freq. Range: 
GPS LNA Gain: 
L-band Freq. Range: 
L-band LNA Gain: 
Beacon Freq. Range: 
Beacon LNA Gain:

Dimensions:

Weight:
Antenna Connector:
Enclosure:

Mounting Thread: 
Input Voltage: 
Input Current:

Operating Temp.: 
Storage Temp.: 
Relative Humidity:

9.2 to 48VDC

Yes
<6.S'W
^50mA@ I2VDC 
Up to 86VDC 
5VDC

Yes

Powder-coated aluminum 
203mmLx l25mmWx5l mm H 
(8.0" L x 4.9" W x 2.0" H) 
0.80 kg (l.76 Ib)
2-line x 16-character LCD
3-button 
Push-button 
2-pin miniature 
DB9-socket 
TNC-socket

Transmit data (TXD) 
Receive data (RXD) 
Signal ground

Transmit data (TXD) 
Receive data (RXD) 
Signal ground 
Event marker input 
l PPS

LI (1575 MHz ± 10 MHz)
28 dB
1525 to 1560MHz
28 dB
283.5 to 325 kHz
34 dB

129 mm dia x 98 mm H
(5.08" dia 3.85" H)
0.456 kg (l.O Ib)
TNC-socket
Powder-coated aluminum base,
polycarbonate dome
I-I4-UNS-2B
4.85 to I5.0VDC
50 to 60 mA

-40"C to *85"C
-40"C to *85"C 
I00% condensing

a t ion, short base l md lowSVs > 5. HDOP < 2. RTCM SC-104 correction data from a dual frequency referenc 
mukipath environment

* * Dependent upon ionospheric activity and multipart
© Copyright September 2002. CSI Wireless Ire:. All rights reserved. Specifications subject to change without notice 
CSI Wireless, the CSI Wireless 1ogo,and COAST™ are trademarks of CSI Wireless Inc. OmniSTAR™ K a registered 
product and service owned and operated by the Fugro group of companies. Made m Canada. 
Warranty; Each CSI Wireless product is covered by a limited one-year warranty on parts and labor

csi wireless
41 10-9th Street SE Calgary AB Canada T2G 3C4 

Phone (403) 259-3311 Fax (403) 259-8866
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TERRA TRA-3000 i TRI-30 Radar Altimeter
The Terra TRA-3000 Radar Altimeter unit provides AGL 
(Above Ground Level) altitude information from 40 feet 
(12.3 m) up to 2,500 feet (769 m). The system consists of 
a single TRA-3000 receiver/transmitter/antenna unit and a 
TRI-30 indicator.

SPECIFICATIONS
TRA-3000 Unit 
type:
Altitude Range: 
System Accuracy:
- 40 to 100 ft
- 100 to 500 ft
- 500 to 2,500 ft
Frequency Range:
Input Voltage:
Input Current:
Altitude Output:
Self-Test:
Transmitter/Receiver/Antenna:
Physical:
Environment:
Unlock display:

Single antenna, FMCW 
40 to 2,500 ft

+/-5H
+I- 50Xo
t/-?0/.,
100 MHz sweep within 4,200 to 4,400 GHz range
Approx. 20 VDC from indicator
600 ma
Digital
Ground or flight, initiated at indicator
All solid-state, microstrip antenna,
Size -1" H x 5" W x 7.625' L, Weight -1.5 Ib.
40" C to * 70" C
Altitude-45,000 ft

TRI-30 Indicator 
Power Supply: 
Environment: 
Physical: 
Mounting: 
Altitude range: 
Analog display:

Decision height: 
Display update rate: 
Analog output: 
Display disable: 
Altitude accuracy:
- 40 to 100 ft
- 100 to 500 ft
- 500 to 2,500 ft
Aural Decision Height alert:
Self-test:
Visual alert:

Input voltage- 27.5 VDC +I- 20"Xo
Power- 16 watts nominal (includes power to T/R/A unit
Size - 3.25" H x 3.25" W x 4" L, Weight- 1 1b.
Front panel mounting; requires a 3" ATI mounting space
40 ft. to 2,500 ft (linear); 40-500 ft (enlarged linear)
Servo; pointer and dial type
Needle will go off scale on the high-end
Bug, continuous setting from 40 to 2,500 ft.
continuous
2.5 mv/ft., 100 1-^ = 40 ft.
One strut switch input, ground to enable

1 KHz tone for 2 sec. (500 ohms) adjustable audio level 
Indicates 40 ft., DH operates normally 
Amber lamp with automatic adjustable intensity; internal 
standard; external lamp operation available.

LED
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S e fra Model 276
Pressure Transducer

Specifications
Pressure Media:

Accuracy:
accuracy1 
nonlinearity 
hysteresis 
non-repeatability 
thermal zero shift2 
thermal span shift2 
altitude resolution 
stability, 24 hours 
stability, 30 days 
stability, 1 year

Output:

Physical:
pressure fitting
pressure port
height
width
depth
weight

Power:

Clean dry non-conductive, non-corrosive gas

+I- Q.02% full scale at 70^F (21 "C)
+I- 0.0120Xo full scale (end point)
Q.010% full scale
+I- 0.01 QO/O full scale
+I- Q.002% FS/ 0F (+I- Q.004% FS/"C)
+1- Q.001% FS/'F (+I- G.002% FS/oC)
1 ft (30.5cm) - 4 ft (1.23 m) for 100 psi range
+I- Q.005% full scale
+I-Q.02% full scale
+I- D.05% full scale

Bidirectional RS-232 interface

1/8*1 barbed male fitting 
10-32 internal thread 
4 in (10 cm) 
3.5 in (8.9 cm) 
5.25 in (13.3 cm) 
2.4 Ib (1.09 kg)

5 VDC t/1%, 70 mA; 17 mA w/200 
Microampere sleep mode option

Notes:
1. Accuracy as RSS of non-Linearity, hysteresis and non-repeatability.
2. Unit calibrated at 70 0F. Maximum thermal error is computed from this datum.
3. Specifications are subject to change without notice.
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Geo-iMAGe Lite Colour Digital Imaging System

The airborne geophysical survey industry has traditionally acquired flight path imagery to document the position of 
the aircraft and sensor array with respect to the ground. The technology has progressedfrom 35 mm continuous-strip 
or frame film camera to videotape and VCR's, usually in the VMS - NTSC format. Current technology overlays the 
acquired video imagery with GPS position data as well as information from the geophysical data acquisition system, 
permitting correlation of the video imagery to the ground surface.

This technology has not progressed much since the early 1970's, and although digital camera systems have been 
available for some time, the industry has not utilized them for many reasons, mainly the inability to store the large 
volumes of video data in real time. Due to advances in the computer technology industry, this limitation has been 
overcome. Now that more versatile computer systems are available for use in the aircraft and the capacity to store 
large volumes of data quickly has become readily and affordably available, digital video has taken on a far more 
attractive role in airborne geophysics.

The older videotape systems generated imagery that was usually of poor quality, and there was no wayto quickly 
find any given ground location on the tape without playing the entire tape. The video data was good for little more 
than proving that the aircraft had passed over a given point on a flight line. Certainly it was not of any use in creating 
any kind of map or photo-mosaic.

Today, however, we can acquire and record high-resolution video images in a format that can be read on any 
standard PC type computer. These images, combined with suitable information (GPS position, time, height above 
ground, height above sea level, pitch and roll axis tilt) will now permit the generation of digital 3D terrain models that 
can be integrated into the geophysical data set.

Most of the areas currently being explored for minerals or hydrocarbons have, at best, very poor topographical 
information. In many areas no useable information is available at all. Satellite imagery while available, is very costly 
and usually takes many months to acquire and process, and yields imagery with typically ten meters (orworse) pixel 
resolution.

Our goal is to provide simultaneously, with the acquisition of the geophysical data, medium to high resolution digital 
video frames (sub 3-meter pixels) with sufficient horizontal and vertical overlap to allow generation of video stereo 
pairs, and with the addition of the GPS and altimeter information to create a 3D terrain model.

Figure 1: Sony Digital Colour Camera



DEV-TECH Geo-iMAGe Lite Colour Digital Imaging System

The basic Geo-iMAGe Lite module comprises a stand-alone rack-mountable console that contains a powerful micro 
computer, hard disk drive

comprises the following:

* Stand alone, 1 "D" high, rack mountable computer system, c/w Pentium III 1.0 GHz clock speed (or faster) 
processor 256 MB RAM memory, 20 GB HDD, 2 RS-232 serial ports, 2 IEEE 1394 firewire ports, 2 LAN ports, 
and CD-RW drive

* Windows 2000 Professional Operating System software
* Proprietary video image and GPS data acquisition software to enable acquisition of JPEG, TIP, BMP or PNG 

format video frames with a resolutionof 640 x 480,320 x 240 or 160 x 120 pixel resolutions, user selectable.
* User selectable video frame and GPS data acquisition rate -from 1 frame per second to 1 frame every 10 

seconds - synchronized with GPS time
* Sony digital video camera with 1/3 inch CCD video element
* 5.64 to 64,8 mm focal length lens with wide angle adapter (0.6 X increase in view angle)

Optional modules for use with Geo-iMAGe Lite include: 

Geo-iMAGe GPS module

* Comprises a NovAtel OEM-4 GPSCard receiver, 12-channel,L1 code, imbedded in the Geo-iMAGe console.
* Novatel 511 aircraft certified active GPS antenna or Novatel 521 land vehicle active antenna, and cabling

Geo-iMAGe Screen/Keyboard module

Comprises a 19", 1 "D" high, rack-mount drawer containing a folding 15" LCD TFT (1024 x 768 pixel resolution) 
screen, keyboard and touchpad "mouse" p ointing device. Permits as up to 5 different PC devices to be attached to 
the screen and keyboard, eliminating the need for multiple screens and keyboards in the system.

up to 5 PC* 
connection f

Figures 2 i 3: Geo-iMAGe Screen/Keyboard module comprising a f S", 1 "U"high, rack-mount drawer 
containing a folding 15"LCD TFT(1024x 768pixel resolution) screen, keyboard andtouchpad "mouse' 
pointing device.

-2-



DEV-TECH Geo-iMAGe Lite Colour Digital Imaging System

BASIC SYSTEM OVERVIEW

Typical video frame acquisition rate is in the order of 1 frame per second but may be user selected from a range of 1 
frame/second to 1 frame every 10 seconds, in increments of 1.0 second. This will allow for variations in flight height 
above ground, aircraft ground speed and the viewing angle of the camera. Cameras typically used have470 to960 
angle-of-view.

The system will import a serial data string from a GPS receiver (NEMA format GPGGA string). Rather than overlay 
the data string on the border of each image frame, a separate GPS data f ile is created with the same file name as 
the video frame but with the file extension GEO. The GPS data is available at rates of up to 10 HZ. The GPS receiver 
has several RS-232 serial ports available to transmit data strings to other equipment should the user so desire.

The video frames are stored on a large capacity hard disk. A naming convention for each frame has been 
developed utilizing GPS time as the reference. The frames are numbered in the format 
YYYYMMDDHHMMSSS.XXX where YYYY represents the year, MM the month, OD the day, HH the hour, MM, the 
minutes, SSS the seconds and decimal seconds of GPS time when the frame was captured. The system includes a 
CD-RW writer and appropriate software to allow storage of the imagery on CD media for long -term archival purposes.

The primary focus of this product is to replace the traditional "VCR" with a digital picture recording mechanism. Any 
standard image display software may be used to view the frame or frames of choice on a computer.

Figures667: Digital images acquired over 
farmland//* South America

Figures 8 S, 9: Digital images acquired over 
desert village in North Africa

r\
-3-



DEV-TECH Geo-iMAGe Lite Colour Digital Imaging System

System Specifications:
OPERATING SYSTEM A DEDICATED SOFTWARE
Operating System: Microsoft Windows 2000 PRO or ME 
Video Acquisition Software: GEOIMAGE LITE

POWER REQUIREMENTS:

GEO-iMAGeLfTE:
Frame capture rate: 
Video format: 
GPS data:

File naming: 
Video file:

GPS data:

Digital Camera:
Model:
Interface Format: 
Data format:

Image Device:
White Balance:
Hue:
Saturation:
Lens focal length:
Wide angle adapter:
Zoom:
Focus:
CCD Iris:
Shutter Speed:
Gain:
Power:
Power Consumption:
Operating Temp:
Dimensions:
Mass:

LCD display and keyboard

24 -32 Volts DC at 50 watts power consumption 
12 VDC or 115 1 230 VAC optionally avalabte

frame l second to 1 frame every 60 seconds, software selectable
JPG, TIF, BMP, PNG, user selectable (JPG recommended)
internal dedicated GPS receiver, Novatel OEM-4,12 channel L1 - NMEA 0183 GPGGA
data string
GPS data collected at same rate as video frame data
User selectable baud rate for GPS data

YYYYMMDDHHMMSSS.XXX, where: 
YVf^ Year 
MM= Month 
DD= Day 
HH^ Hour 
M^ Minute
SSS= seconds.tenths of seconds 
XXX= video extension, JPG, BMP, PNG etc (automatic) 

same as above except file extension automatically selected as GEO

Sony DFWV500 or equivalent
IEEE 1394
640x480 YUV (4.2.2)
640x480 YUV(4.1.1)
320x240 YUV(4.2.2)
160x120 YUV(4.4.4)
all formats user selectable
CCD
Automatic or Manual
variable
variable
5.64 to 64.8 mm, F:1.18
VCL-0637H (0.6 X increase in view angle)
12X range, manual, user selectable
manual, user selectable
ON/OFF selectable
1/30 to 1/100000 sec
Automatic or manual
8-30 VDC (supplied through 1394 cable)
4 watts
-20to*50DEGC
60x61x118mm(wWd)
335 grams

Full keyboard function 
SynapticsTouchpad
Microsoft Mouse compatible with PS/2 mouse interface 
15.1" high brightness TFT LCD display 

-4.



DEV-TECH Geo-IMAGe Lite Colour Digital Imaging System

Resolution : 1024 x 768 (36-bit colors)
Brightness:
LCD MTBF :
On Screen Display:
Power Supply:
Operating Temp:
Up to five VGA; Keyboard l Mouse l Audio inputs (5 PCs)
Built-in Manual or Auto Scan function

50,000 hrs
built-in OSO for user adjustment, including HA/ position, Color, size, etc.
Built-in universal AC input adapter (LKM-926x 1 9265x) -48VDC (LKM-926xT; 9265xT)

CPU Processor and Peripherals:
CPU:
System Memory: 
System Chipset: 
Video Controller :

Super I/O:

USB Ports : 
Digital I/O: 
Ethernet:

SSD: 
IDE: 
Power: 
Operating temp:

CD-WRITER: 

MEDIA:

NovAtel OEM-4 GPSCard:
position accuracy - single point

SAoffi
SAon:
DGPS: 

measurement precision
L.1 C/A code:
L.1 carrier phase: 

data rates
measurements:
position:

time to first fix- cold start: 
signal re-acquisition: 
time accuracy:

SAoff:
SAon: 

Size: 
Weight 
Input Voltage: 
Power Consumption:

Socket-370 base support CeleronTM l Pentium® III up to 1.33GHz FSB
One 168-pin DIMM socket up to 512MB SDRAM; VCM
SiS 630
up to 1600 x 1200,16 bits colors, resolution 1394: Fully supports provisions of IEEE
1394-1995 standard for high performance serial bus and the P1394a supplement.
Two P1394a fully compliant cable ports at 100/200/400 Mbps
3 x RS-232 and one RS-232/422/485 (auto-direction RS-485)
One parallel port
Floppy Disk Controller
Two ports meets USB ver.1 standard by pin header
4 DI and 4 DO
Dual 10/IOOMbps LANS with one integrated in
Support ATX function
PC/104 expansion by LPC to ISA controller
Support one PCI slot
Support CompactFlash Type II socket
ATA66 interface by one 40-pin connector
6.5A/5V, 170mA712V (PIII-933MHz and 256MB SDRAM)
O ~ 60^ (CPU needs cooler)

HP 8200 CD-RW

20 GB, 2.5 INCH DRIVE
Optional 250 MB IOMEGA ZIP DRIVE

11 m CEP 3 
48 m CEP 4 
(L1,C;A)50.45mCEP

6 cm RMS
0.75 mm RMS (differential channel)

10 Hz
10 Hz
60 seconds (typical)
0.5 s (typical)

102ns RMS 3
173ns RMS
85 mm x 125 mm x 16 mm
120 g
6.0-18.0 VDC
2.7 W typical, 3.2 W max
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GSM-19 Overhauser Magnetometer
Features of the magnetometer

ft Sensitivity s 0.02 nT
* Absolute Accuracy s 0.2 nT
s Sample Rates up to 5 Hz
* Low Power Consumption

•oene-rai
"Overhauser" Once you experience it, you'll never go back to proton. 
Overhauser technology brings you sensitivities one to two orders of 
magnitude better than proton, yet in a light weight package. This is 
because the Overhauser magnetometer consumes an order of 
magnitude less power than proton magnetometer, allowing a lighter 
weight for batteries.

What is the Overhauser technique? The Overhauser sensor contains 
the electrons' fluid that has been added to a hydrogen rich in the form 
of "free radial". The resulting mixture yields a sensor with 5000 times 
gain in proton polarization. Since the Overhauser polarization effect 
does not require static magnetic fields, but uses radio frequency 
selds transparent to protons, measurement can be done concurrently 
/ith polarization. The result is a sensor with much greater sensitivity, 

that can be sampled much more rapidly than the standard proton 
sensor.

Overhauser magnetometer systems therefore maximize resolution 
while minimizing power consumption. Even with Walking 
Gradiometer systems, sampling at rates of once per second or 
betterare posible; Even in cold temperatures of minus 40 zero 
degrees Celsius and greater, the internal rechargeable battery can 
still be relied on for a 10 hour day, or longer.

The GSM-19 Overhauser magnetometer is thus truly a State-of-the- 
Art Magnetometer l VLF system. The GSM-19 offers the data quality, 
reliability, and extensive list of capabilities, and options, that allow it 
to meet a very wide spectrum of applications.

Standard Features of the magnetometer
The GSM-19 magnetometer console features a real time graphic 
display of the current profile. In addition digital display of the current 
reading, current position, and warning messages are provided. The 
console design, with internal rechargeable battery pack, allows the 
unit to be completely sealed against the elements. With the built in 
heater for the display the GSM-19 magnetometer is ready to go 
wherever your surveys may take you.

Tuning is automatic worldwide, with provision for manual override. In 
high gradient conditions the GSM-19 magnetometer monitors the 
signal decay rate and displays a warning message when the gradient 
becomes too great. Filters for rejection of 50 or 60 Hz noise are 
provided.

Diurnal corrections may be done in traditional fashion with one 
magnetometer unit as a base station and a second unit used as the 
mobile field unit. At the end of the survey the two units are connected 
and the field unit creates a corrected data file (which still includes the 
raw data file) based on the temporal drift recorded by the base 
station.

As a standard feature GSM-19 magnetometer also offer the 
capability of making tie point measurements for automatic diurnal 
corrections. To use this feature the operator records a base value 
and then loops back to this point periodically during the survey to 
record another measurement, and thus build a file of the drift. In this 
way a single instrument may be used to make diurnal corrections.

The RS-232 port on the GSM-19 magnetometer will output data as it 
is collected. This allows interface to GPS loggers that will accept 
RS232 data. The standard GSM-19 magnetometer may be operated 
in a remote mode via computer. Memory storage is 512 K in the 
standard unit, and may be upgraded to 2 MB.

Grid coordinates are stored with either numeric or compass 
designations. A seven digit number may be used to designate lines 
and positions. Line and position spacing is entered so that with every 
reading the position may be automatically updated. An End of Line 
feature allows the next line to be quickly selected, plus changes the 
sign on the position spacing. If the previous line had been adding 
positions as the operator moved, then on the next line, positions will 
be subtracted as the operator moves. The operator may also easily 
manually enter his grid position for cases where gaps in the line are 
necessary.



Look into NovAtel's 
Performance Series
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' 12 channel "al in view" parallel tracking
- Li -G/A coae and earner measurements
- Narrow Correlator technology
- Multipath Elimination Technology (MFT;; )
- Sub meter rcai-time DGPS accuracy 
1 Hicp data output rates
- Low data latency
- High dynamics
' Ease of use
' OEM PC Card or standalone configurations
- Flexible integration 
' Upgradable



Specifications' PowerPak 3100 Series

Performance 
Series

.NuvAU'lS t't Performance 3900 Series 
features a 2/3 length personal computer 
card designed for installation in PC 
compatible computers. This series otters a 
choice of two full DCiPS Card models - 
the \2 L'hantiel J911R, providing core 
functionality common to all GPSCard'" 
models, and (he full data model 39S1R.

NovArel's OhM Perforinanct 3100 Series 
features a Eurocard form factor designed 
fur standalone and embedded 
applications. This series offers a selection 
y f GPSCard models ranging from the 
i2 channel JI11R, providing con- 
functionality, to the advanced full data 
model J151R. All OEM Performance 
Series receivers are DGPS capable and 
are rated for use at -40'C !o -t-85 a C 
temperatures. Available as a software 
option is NovAtel's Multipath Elimination 
Technology (MET) which reduces 
pseudorange inultipath error by a I'miliei 
250o lo 500t) over NovAtel's existing 
mulripatli resistant Narrow Correlator.

NovAtel's PuwerPafc"' Perfomiance 
3100 Series provides OPS integrators with 
an effective, self-contained system. Each 
PowerPak includes an 0!: M Performance 
Series GPSCard and a power supply.

NovAtel ProPak* Performance 3100 Series 
provides a rugged water, shock and 
vibration resistant housing for outdoor 
applications which provides all the same 
functionality of PowerPak.

Features————-——————
1 0 75 "leter real-time differential accuracy 
p L'-C-'A ;cde an j came! tracking 
11 2 cmnnei "all in v w" r.ataile: tracing 
' Fas: rsacju'Sition
• O atgn'ed Nerron Correlator technology
• Optional Multipath Elimination Technology i Mtl;
•10 Hz position output rate
• 23 HZ raw cala output rate
•i PPScutput 
1 Fvent marker
 R~CMSCl04v2 '.li
•RTCASC'sS
•RifiEXv20
•NMEAC183.20
1 GPSoiution™ - WinoQv.s' compatible graphical user interlace

' position accuracy
standalone

SAoff
SAon

differentia!
- post -processed (315IRE..39E1R mode

• time lo fust f x
cold start

- reacquisition
warm start

' data rates
raw measurements
coinpulec position

1 time ac:cracv
SA of '
SAor

- velocity accuracy
standalone
differential

* ireasuremen! precision
C/A code phase
carrier phase

single channel
differential channel

* dynamics (OEM Card Series only i
accelerator

i

,: , .' , ..-..- v..... ..... .'.'-- .. j --. ........-
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40 m CEP

075 m CEP
is onlvj- i5mm t2ppm

lornni *tppm (ho'izontali
±1C-rrrr -Ipptr ivertcal)

73s;typ.cab

1 5 .typcali

20 Hz
1C Hz

1 ptiyacal
si* 2C.8 c
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communications
baud rate
strobe I/O

* connector type
communicdtions
strobes I-'C
antenna
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li9

-40 S C :c-
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95S non- condensing

RS232/RS422.NMEA
330 to 11 5.200 fcps
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50 ns RMS
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PC Card 3900 Series
1 ptiysi:ai

size
.veigln

1 temperature
operating
storage

- interface
PC SAous
dna: RS232 ports

connecters
baud rates

ML Strobes M
Rf input

1 power consumption

OEM Card 3100
•physical lEarocaid

size
weigh! 

1 temperature
operating 
storage

1 tiiimiditv 
1 interface

types
baud ~aies
strobe i-C

- cunnedm lype

aiileiiiia
•inpul voltage
' pose' consumption

21 6 cm x 107 err 1 1. 9 cm
220 g

O'C to t?0'C
-JO'C to t85'C

8 bits MHz

DB-9 inde
3COtc1ij.2CObps

DB-9 female
SMA lemjie

6 vvatts

Series

167 cm x 10 0 cir 1 1 5 cm
175 g

•4Q'C to t85'C 
•^O'C to t85 s C

95 J . non-condensing

R5232flSJ22,-NMEA
3COtcH5,2GObps

111 level

5^ pin 01 DIN 4161 2 type B
8MB nale

5VDC. ±12VDC
D wits

- liipd! voltage range
1 power consump'ic-n
1 accessories include

PS232 "Y" type lull rrodem cable
automotive power csb c

' opucnai accessories
11 0/220 Volt AC adaptor

ProPak 3100 Series
- physical

10-36VDC
S watts

size 24 5 cm * 130 en x 62 cm
we gil!

* temperature
operating
storage

- interface
communications
baud rates
strobes I'C

* connector type
communications
strobes I-'C
antenna
power

1 input voltage laiiyt
1 power conswr-pricn
- accessories nclude

PS232 njll rncdein and siraignj cable
strobe I/O ;ablc
automoliv'e power cable

' coticnal accesscnes
11 0/220 Volt AC adaptor
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For detailed product technical
spec) Heat ions, please call:

1-800-NovAlel
in U.S. or Canada or t 1 403
email: sales®, no val el. ea
internet: www.novatel.ca

NovAtel Inc.
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Calqary, Alberta, Canada, 1''
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IfcPha-Ge leysLM
1256B Kemsdate BM., Newmarket

Ontsio, Canada L3Y7V1
Tet (905) 8306880, Fax: (905) 89&0336

E-Mail: inlb@mgssiuveys.oom
WebSite: www.mqssurvevs.com

RESUME
Name: Timothy R. Bodger

Profession: Manager, Administrator, Sales and Marketing

RELEVANT EMPLOYMENT HISTORY;

2003 -present

1998-2002

1996-2002

1995 - 1996

1994- 1995:

1992- 1994:

1989 - 1991:

McPhar Geosurveys Ltd., Newmarket, Ontario, Canada-General Manager
- responsible for the day-to-day administration, operations and sales and marketing 
activities of the company.

EDCON Aero Surveys, Inc., Denver, USA - Vice President, Sales A 
Marketing - a joint venture company between Aero Surveys Inc. and EDCON Inc., 
responsible for sales and marketing activities of the company.

Aero Surveys Inc., Uxbridge, Canada - Vice President, Sales & Marketing-
In August 1996, Aero Surveys was acquired by GeoeXperT Geosciences 

C.A., and at that time, Bodger became the Vice President responsible for sales and 
marketing activities of the company. In 1997, was instrumental in introducing Aero 
Surveys to Airborne Gravity surveys, and assisted in the creation of the EDCON Aero 
Surveys joint venture to undertake Airborne Gravity Surveys.

Aero Surveys Inc., Richmond Hill, Canada - Founder, Director and Vice- 
President - Joined the newly formed company as President, responsible for the day- 
to-day management of the company, determining the company's future business plans, 
sales and marketing of its services and products, supervising a staff of 12 plus 
employees, and maintaining budgets and cash-flow.

Scintrex Limited, Toronto, Canada - Promoted to General Manager, 
Systems A Surveys Division, a new dvision of Scintrex created to provide 
contract airborne and ground geophysical surveys. Responsible for budgets, sales and 
marketing of the division, project costs and profits, supervising staff of 30 persons, 
including a Joint Venture Company in Cuba (Scintrex-Caribe).

Scintrex Limited, Toronto, Canada - Promoted to Director of Sales,
responsible for the sales and marketing of all Scintrex Products and Services, including 
contract airborne and ground geophysical surveys. Supervised a staff of 16 persons, 
and a network of 74 agents and representatives, worldwide.

Scintrex Limited, Toronto, Canada - Promoted to General Sales Manager, 
Earth Science Products, responsible for the sales and marketing of all products and 
services of the Earth Science Division. Supervised sales and marketing staff of 9 
persons.



1985-1989: Scintrex Limited, Toronto, Canada - Airborne Instrumentation Sales 
Manager, responsible for the sales and marketing of Scintrex' airborne geophysical 
instrumentation and services.

1982-1985: Questor Surveys Ltd., Mississauga - Projects Manager of 210,000 km 
aeromagnetic survey of the Philippines from 1982 to 1984, and various small projects 
around Canada/USA in 1984/85.

1981 - 1982: Geosurvey International, Kenya - Assistant Project Manager, assisted in 
managing a large nation-wide regional survey in Guinea, West Africa, responsible for 
the operations of 3 aircraft and a crew of 25 persons.

1977 - 1980: Questor Surveys Ltd., Mississauga, Canada - Data Compilation Manager,
responsible for supervising Datamen in field on INPUT (TDEM) surveys, as well as for 
the compilation of all INPUT survey data into maps and other products. Worked 
primarily in Canada, USA and South Africa.

1974 - 1977: Northway Survey Ltd., Toronto, Canada- Dataman and Crew Chief on various 
airborne projects in Canada, Niger, Nigeria, Venezuela, Dominican Republic, Lesotho, 
South Africa, Senegal and USA.

1973 - 1974: Geometrics Inc., California, USA-Dataman on various airborne projects in USA,
Alaska, Zambia and Australia.

1971 - 1973: Aero Service Corporation, Philadelphia, USA - Dataman on large airborne 
regional survey of Algeria.

PROFESSIONAL AFFILIATIONS:

* Past President, Currently Member, Canadian Exploration Geophysical Society (KEGS)
* Member, Society of Exploration Geophysicists (SEG)
* Member, Prospectors A Developers Association of Canada (PDAC)

TECHNICAL PAPERS/PUBLICATIONS;

Between 1994 and 1998, has written and/or published eight technical papers on airborne geophysical 
surveying topics.

LANGUAGES:

English and French
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McPhar Geosurveys Ltd.
1256B Kenrisdale Blvd., Newmarket

Ontario, Canada L3Y 7V1
Tel: (905) 830-6880, Fax: (905) 898-0336

E-Mail: info@mgssurveys.com
WebSite: www.mgssurveys.com

RESUME
NAME: Robert Hearst 

PROFESSION: Geophysicist

EDUCATION:

1996 M.Sc., Geophysics and Geology, McMaster University
1983 B.Se. (Honours), Geophysics and Geology, University of Western Ontario

WORK EXPERIENCE:

2004 - McPhar Geosurveys Ltd., Senior Geophysicist/Data Processing Manager -
Responsible for supervising McPhar's Data Processing Dept, responsible for processing 
data acquired by ground and airborne (installed in either rotary- or fixed-wing aircraft) 
electromagnetic, magnetic, radiometric, or other geophysical survey systems at the 
company's Data Processing Centre in Newmarket, using OASIS, MONTAJ, INTREPID 
and other software; quality control (QC) of acquired geophysical data; geophysical 
interpretations; operational logistics

2002 - 2004 Consulting Geophysicist, Toronto - servicing various international and local clients. 
Quality Control l Quality Assurance for Saudi Aramco on the World's largest multiple 
gradient airborne magnetic survey (approx. 1.7 million line-kms of data acquisition). 
Supervision and field quality control of data acquired by multiple aircraft on a daily basis 
including the acceptability and necessary re-flights l modifications required to meet 
contract specifications. Evaluation and specification of all final deliverable products 
including acceptability of final products and processing steps. Design, Quality Control l 
Quality Assurance and Interpretation of several smaller airborne and ground geophysical 
surveys completed in Canada and Venezuela for several Junior Mining Companies.

1997 - 2002 Stratagex Ltd., Geophysical Consulting, Toronto, Senior Geophysicist - Survey 
design, management, interpretation and client liaison for numerous mining companies 
involved in geophysical exploration for diamonds, gold and base metals in Canada, 
Central America, South America and Africa. Including the selection of contractor(s), 
writing of survey specifications, review of contracts, quality control (QC)7quality 
assurance (QA) activities for ground and airborne data sets and interaction with 
project geologists.

1995 - 1997 Guaniamo Mining Company Limited, C/O Toco Mining Company Limited, Fort 
Lauderdale, Florida, USA, Chief Geophysicist and Project Manager - Design and 
management of an integrated geological and geophysical grassroots exploration 
program for hard rock and alluvial gold and diamonds in the Guyana Shield of 
Venezuela. Responsibilities included the assembly of a balanced geological and 
geophysical exploration team; selection of contractors and consultants (international 
and local); planning and execution of ground follow-up areas for geological,



Robert Hearst, Page 2

geochemical and geophysical surveying; analysis of results; selection of drill sites, 
selection of bulk sampling sites; selection of possible alluvial plant sites; preparation 
of exploration budgets. Selection of appropriate geological and geophysical 
methodologies for the follow-up of high resolution aeromagnetic and radiometric 
surveys on the concessions. Analysis of country-wide and concession-scale 
aeromagnetic, radiometric, and satellite databases with selection of prospective 
areas for gold and diamond potential.

1983 - 1995 Paterson, Grant & Watson Limited, Consulting Geophysicists, Toronto - Senior 
Staff Geophysicist (1987-1995) Staff Geophysicist (1983-1987) - Development of 
new client base; responsible for the design, implementation, acquisition, compilation, 
processing, interpretation and presentation of geophysical and geological exploration 
and development surveys for precious metals, diamonds, base metals and petroleum. 
Management of government contracts. Assembly and coordination of field work 
crews (worldwide) and data processing teams. Geophysical data processing and 
interpretation; organization, supervision, coordination and participation in geophysical 
data processing projects conducted by teams of three to four individuals. Responsible 
for scheduling assigned projects, team selection, quality control of the product and 
presentation and delivery of final products to the clients.

ACADEMIC AWARDS:

* McMaster University Department of Geology Graduate Scholarship 1991 - 1992, 1992 - 1993.
* Canadian Society of Exploration Geophysicists Trust Fund Scholarship, donated by Chevron 

Standard Limited, 1982.

PROFESSIONAL AFFILIATIONS:

* Society of Exploration Geophysicists (SEG).
* Past President, Canadian Exploration Geophysicists Society (KEGS).
* Environmental and Engineering Geophysicists Society (EEGS)
* Canadian Institute of Mining and Metallurgy (CIM) (National and Toronto Branch).
* Prospectors and Developers Association of Canada (PDAC).
* Registered Professional Geophysicist, NAPEGG.

PROFESSIONAL EXPERIENCE:

* 22 years of continuous experience in the geophysical survey industry
* Good management skills
* Extensive international experience
* Extensive experience processing and interpreting airborne magnetic and/or magnetics/ radiometric 

data
* Excellent computer skills, experienced programmer

TECHNICAL PUBLICATIONS:

More than 15 technical publications between 1983 and 2003, list available on request. 

LANGUAGES: English, working knowledge of French and Spanish



McPtar Grauneys LkL
1256B Kerrisdale Blvd., Newmarket 

Ontario, Canada L3Y 7V1
Tel: (416)410-5811, E-Fax: (801)459-2786

E-Mail: tbodger@mgssurveys.oom

RESUME

NAME: HENRIK TOFT ANDERSEN

PROFESSION: Geophysicist

EDUCATION:

1987 Ph.D. Geophysics, Colorado School of Mines, Golden, Colorado. 
1978 M.S. Geophysics, Colorado School of Mines, Golden, Colorado. 
1973 B.S.(hons) Geophysics, Bernard Price Inst. for Geoph. Research,

University of the Witwatersrand, Johannesburg, South Africa. 
1968 B.S. Geology, University of Pretoria, Pretoria, South Africa.

WORK EXPERIENCE:

2002 - McPhar Geosurveys LttL, Newmarket, Ontario, Canada - Chief
Geophys icist - supervising all geophysical activities of the company, including 
data processing, interpretation and reporting.

1996 - 2002 Aero Surveys Inc., President and Chief Geophysicist - responsible forthe 
day-to-day management of the company; determining the company's nature 
business plans; strategic planning; supervising a staff of 12 plus employees; 
maintaining budgets and cash- flow; supervising all geophysical activities of the 
company, including data processing, interpretation and reporting.

1993 - 1996 GeoeXperT C.A. and Digitus International, Ltd., Vice President
Research Project: Imaging and Pattern recognition in the interpretation of 
Transient Electromagnetic data for Idaho National Engineering Labs. 
Consultant to GeoeXperT, Venezuela, on mineral exploration in tropical 
terranes, Consultant to: (a) TerraSoft, Sunnyvale, California, on 
interpretation of Electromagnetic Offset Logging, (b) Sandia National Labs., 
Albuquerque, New Mexico, on application of electrical methods to map and 
characterize the disturbed rock zone around underground excavations and its 
associated fluid redistributioa

1990 -1993 Department of Geophysics, Colorado School of Mines, Assist. 
Research Professor. Research Projects: (a) Imaging and Pattern recognition 
in the interpretation of Transient Electromagnetic data for Idaho National



Engineering Labs, (b) Mapping of fluid redistribution in the Disturbed Rock 
Zone around underground excavations for Sandia National Lab. Vice 
President and consultant to GeoeXperT, Venezuela, on precious- and base 
metal exploration in tropical terranes.

1988 - 1990 Department of Geophysics, Colorado School of Mines, Professional 
Research Assistant. Research Projects: (a) Characterization of the 
Disturbed rock Zone around underground excavations for Sandia National 
Labs., test of exploration methods for oil and gas beneath the pre-Cambrian 
overthrust in upstate New York, (c) application of electrical exploration 
methods for oil and gas exploration in Venezuela. Consultant to MINDECO 
and The Nuclear Fuels and Reactor Corp. of Japan.

1987 - 1988: Department of Geophysics, Colorado School of Mines, Post Doctoral 
Fellow. Research Projects: (a) Application of Electrical methods to Oil and 
Gas exploration in Venezuela, (b) Geothermal exploration in Iceland, and (c) 
Site characterization of the Waste Isolation Pilot Plant in SE New Mexico. 
Consultant to GeoPacific Resources for MINDECO on geothermal 
exploration in Japan.

1981 - 1987 Department of Geophysics, Colorado School of Mines, Teaching and 
Research Assistant, (a) Teaching assistant for Electrical Exploration 
Methods during Summer Field Camp, (b) Research assist, on Electromagnetic 
and Gravity project over pre- Cambrian overthrust in New York, (b) Research 
assist, on the development of multi-component electromagnetic application and 
interpretation systems, and (c) Project Manager on Transient Electromagnetic 
studies of deep structural features below volcanic cover in the states of 
Washington and Colorado. Consultant to Newmont Overseas Exploration in 
Spain and Peru.

1970- 1981 Tsumeb Corporation Ltd. (Newmont Mining), Senior Exploration 
Geophysicist for base metals in Namibia and Namaqualand. Commonly used 
methods on integrated surveys included ground- and airborne magnetics, 
radiometrics, IP/resistivity, frequency and transient electromagnetics and 
gravimetry.

1969 -1970 Falconbridge Exploration (South Africa); Field Geologist/ Geophysicist
on base metal exploration in Namibia and Zimbabwe.

1968 - 1969 Kennecott Exploration (South Africa); Field Geologist on base metal 
exploration in Namibia.
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1963 - 1968 Geological Survey of South Africa; Geophysical Field Technicianon
gravity surveying and electrical logging of shallow wells. 

1962 - 1963 Federal Vanadium Corp. (South Africa); Laboratory Technician in
chemical production control laboratory.

PUBLICATIONS:

Authored/co-Authored and published more than 20 technical papers. List available on request. 

PROFESSIONAL EXPERIENCE:

More than thirty years professional experience in the collection, processing and interpretation of ground
and airborne geophysical data for a wide range of applications, including: oil and gas exploration;
mineral exploration; ground water exploration; and environmental studies.
Considerable management experience, supervising staff of up to 20 persons, as well as extensive
experience as an in-field Project Manager and/or consultant.
Extensive computer skills, experienced with AutoCAD, GEOSOFT OASIS/MPS/MONTAJ data
processing software, and FORTRAN, C, and other programming languages.
Experienced in the planning and design of geological and geophysical exploration programs for both oil
and gas and minerals exploration.
Extensive experience in teaching and training personnel to do data processing and in the application of
geophysical surveying techniques.
Considerable experience in designing and managing Research and Development programs.

PROFESSIONAL SOCIETIES:

American Geophysical Union 
Geological Society of America 
Venezuelan Geophysical Society 
Sigma Xi 
Aircraft Owners and Pilots Association

LANGUAGES:

English, Danish, Afrikaans, some Spanish
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McPhar Geosurveys Ltd.
1256B Kemsdale Blvd., Newmarket

Ontario, Canada L3Y 7V1
Tel: (905) 830-6880, Fax: (905) 8984336

E-Mail: info@mgssurveys.com
WebSite: www.mgssurveys.com

RESUME

NAME: Biljana Milicevic 

PROFESSION: Geophysicist 

EDUCATION:

* All Ph.D. exams completed, thesis started, Faculty of mining and Geology, Belgrade.
* M.Sc. Geophysics (three years), Faculty of mining and Geology, Belgrade.
* Bachelor's degree (five years), Geophysics, Faculty of Mining and Geology, Belgrade.
* Specialization (3 months) at Schlumberger Coip., Milano, Italy: Study of the processing and 

interpretation of geophysical well-logging data.
* Specialization (6 months) at the United Nations University in Iceland in Geothermal Energy 

research.
* Elementary and high school attendance in French with a French Baccalaureate.

WORK EXPERIENCE:

2004 - McPhar Geosurveys Ltd., Senior Geophysicist/Data Processor, responsible for 
processing of airborne geophysical data; quality control (QC) of acquired geophysical 
data; geophysical interpretations; operational logistics and client liaison report 
writing.

1996 - 2003 Paterson, Grant A Watson Limited, Toronto, Ontario, Geophysicist, Processing, 
analysing, modeling, presentation and interpretation of geophysical data, quality 
control of data acquisition, processing, final product and interpretation of airborne 
and ground geophysical data (magnetic, radiometric, electromagnetic, gravity. 
Reports written in English and/or French.

Training Missions - Training in application of geophysical software to data 
processing and interpretation (in French) in Mauritania (four weeks. Ministry of 
Mines), Burkina Faso (two weeks, Ministry of Mines), Morocco (six weeks, 
Geological Survey), Tunisia (one week, Ministry of Mines) and Suriname (English, 
Staatsolie - State controlled Oil company, one week)

1996 Controlled Geophysics Inc., Thornhill, Ontario, Geophysicist; Quality control of 
airborne geophysical data - magnetic, electromagnetic (time-domain and frequency- 
domain), for the Ontario Geological Survey.

1995 - 1996 MPH Consulting Limited, Toronto, Ontario, Geophysicist; In-field supervision, 
data quality control, presentation and interpretation of airborne geophysical data.

1979 - 1994 Senior Geophysicist at the Faculty of Mining and Geology, Dept. of Geophysics, 
Belgrade, Yugoslavia, Teaching Assistant; Managed or participated in complex 
projects related to the application of geophysical methods in environmental 
geophysics, geothermal, hydrogeological, coal and oil and gas investigations, mining, 
lecturing in geophysical methods
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PROFESSIONAL EXPERIENCE:

* 10 years of continuous experience in the geophysical survey industry
* 15 years experience as an academic geophysicist
* Extensive experience processing and interpreting airborne magnetic and/or 

magnetics/radiometric programs
* Extensive participation as an expert in various in-house geophysical training programs 

and provision of instructional seminars for government l private industry delegations
* Excellent computer skills, experienced programmer

PUBLICATIONS:

Fourteen technical papers published between 1982 and 2003, list available on request.

LANGUAGES:

Serbo-Croatian, English, French (fluently read, written, spoken) 
German, Russian, Italian (working knowledge) 
Spanish (spoken)



McPhar Geosurveys Ltd.
1256B Kerrisdate Blvd., Newmarket

Ontario, Canada L3Y7V1
Tel: (905) 830-6880, Fax: (905) 898-0336

E-Mail: info@mgssurveys.com
WebSite: www.mgssurveys.com

RESUME
NAME: Tonia Bojkova 

PROFESSION: Geophysicist 

EDUCATION:

2001 Geosoft Data Processing and Analysis Software, Guildford, United Kingdom
1998 GeoPak Data Processing Software, HSG Ltd., Toronto, Canada
1978   1980 M.Se., Applied Mathematics, Technical University, Sofia, Bulgaria
1973 - 1978 M.Sc., Geophysics, University of Mining and Geology, Sofia, Bulgaria

WORK EXPERIENCE:

2004- McPhar Geosurveys Ltd., Geophysicist/Data Processor - responsible for 
processing of airborne geophysical data; quality control (QC) of acquired geophysical 
data; geophysical interpretations; operational logistics

2000 - 2002 Fugro Airborne Survey (FAS), United Kingdom - Office in Sofia, Bulgaria,
Geophysicist - Processed and analyzed radiometric and magnetic data, and produced 
corresponding maps in Bulgaria and in the UK (Guildford). Prepared final reports.

1992 - 2000 Airborne Geophysical Survey (AGS) Ltd., Bulgaria (a Joint Venture between the 
Government of Bulgaria and High-Sense Geophysics Ltd., Toronto, Canada), 
Geophysicist - Planned and managed airborne surveys; collected, processed, and 
analyzed airborne radiometric and magnetic data, produced the corresponding maps 
and prepared final reports; reprocessed archive data from Namibia, performed 
environment projects - gamma-ray monitoring of the Bulgarian NPP, Kozloduy using 
2048-channel gamma-ray spectrum analyzer

1980 - 1992 Airborne Geophysical Department of the Enterprise for Geophysical
Explorations and Geological Mapping, Sofia, Bulgaria, Geophysicist - collected, 
processed, and analyzed airborne radiometric and magnetic data; produced the 
corresponding maps and prepared final reports; performed gamma-ray monitoring of 
Bulgaria after Chernobyl NPP fallout

INTERNATIONAL EXPERIENCE:

Canada, Bulgaria, Macedonia, Congo, Zimbabwe, Zambia, Botswana 

PROFESSIONAL EXPERIENCE:

* 24 years of continuous experience in the geophysical survey industry
* Extensive international experience
* Extensive experience processing and interpreting airborne magnetic and/or magnetics/ radiometric 

data
* Excellent computer skills, experienced programmer

LANGUAGES: Bulgarian, English
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-ONTARIO MINISTRY OF NORTHERN DEVELOPMENT AND MINES

Transaction No: W0430.01138
Recording Date: 2004-JUL-19
Approval Date: 2004-JUL-29

Work Report Summary

Status: APPROVED

Work Done from: 2004-MAY-18
to: 2004-MAY-18

Client(s):
163613

Survey Type(s):

COMMANDER RESOURCES LTD.

AEM AVLF

Work Report Details: 

Claim*

External Credits: 

Reserve:

Perform Applied Assign
Perform Approve Applied Approve Assign Approve Reserve Approve Due Date

34,250 34,250 33,600 33,600 SO 0 S650 3650 2005-JUN-10

34,250 34,250 33,600 33,600 30 SO S650 3650

SO

3650 Reserve of Work Report*: W0430.01138

3650 Total Remaining

Status of claim is based on information currently on record.

52O06NE2001 2.28126 DOBIE LAKE 900

2004-Aug-12 12:43 armstrong-d Page 1 of 1



Ministry of
Northern Development
and Mines

Date: 2004-JUL-30

Ministere du 
Developpement du Nord 
et des Mines Ontario

GEOSCIENCE ASSESSMENT OFFICE 
933 RAMSEY LAKE ROAD, 6th FLOOR 
SUDBURY, ONTARIO 
P3E 6B5

COMMANDER RESOURCES LTD. 
510-510 BURRARD STREET 
VANCOUVER, BRITISH COLUMBIA 
V6C 3A8 CANADA

Tel: (888) 415-9845 
Fax:(877)670-1555

Dear Sir or Madam

Submission Number: 2.28126 
Transaction Number(s): W0430.01138

Subject: Approval of Assessment Work

We have approved your Assessment Work Submission with the above noted Transaction Number(s). The attached 
Work Report Summary indicates the results of the approval.

At the discretion of the Ministry, the assessment work performed on the mining lands noted in this work 
report may be subject to inspection and/or investigation at any time.

NOTE: This submission contains the absolute minimum amount of information that can possibly be considered 
sufficient to receive assessment work credit, with respect to an airborne geophysical survey.

NOTE: Assessment work credit must be reported on the claims on which the work was performed (five claims in 
this instance). The credit can then be assigned to contiguous claims.

If you have any question regarding this correspondence, please contact BRUCE GATES by email at 
bruce.gates@ndm.gov.on.ea or by phone at (705) 670-5856.

Yours Sincerely,

Ron.C. Gashinski
Senior Manager, Mining Lands Section

Cc: Resident Geologist

Commander Resources Ltd. 
(Claim Holder)

Assessment File Library

Commander Resources Ltd. 
(Assessment Office)

Robert Hearst 
(Agent)

Visit our website at http://www.gov.on.ca/MNDM/LANDS/mlsmnpge.htm Page: 1 Correspondence 10:19696
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McPhar Geosurveys Ltd.
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Commander Resources Ltd.
980 Hz CoAxial HEM Stacked Profiles (Raw)

Survey completed by McPhar Geophysics using the 
Hummingbird Electromagnetic and Magnetic survey system 
Nominal Line Spacing 100m. Mean Terrain Clearance 30m

McPhar Geosurveys Ltd.
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Survey completed by McPhar Geophysics using the 
Hummingbird Electromagnetic and Magnetic survey system 
Nominal Line Spacing- 100m. Mean Terrain Clearance: 30m

McPhar Geosurveys Ltd.
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Commander Resources Ltd.
Calculated First Vertical Derivative of the RTP TMI

Survey completed by McPhar Geophysics using the 
Hummingbird Electromagnetic and Magnetic survey system 
Nominal Line Spacing: 100m. Mean Terrain Clearance: 30m
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