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Summary of 2003 Geophysical Program

Grid S-7

The geophysical program on grid S-7 consisted of total field magnetic surveying. 

The total field magnetic field survey, using a GEM GSM-19 magnetometer, totaled 4.4 

kilometers with readings collected approximately every 12.5 meters along all lines. The 

grid lines were established using the GPS guidance system option built in to the GEM 

GSM-19 version 6.0 magnetometers used during this survey. All coordinates and 

guidance for the survey was performed in UTM survey coordinates using the North 

American Dafum 1983 for UTM zone 17. A description of the instrument and survey 

methods can be found in appendix A.

The survey was performed during April, 2003 by Ray Meikle and Mark Steiner; 

employees of J^ig Red Diamond Corporation.

Discussion of Results

The magnetic survey on grid S-7 indicates a relatively quiet magnetic 

background with elevated background magnetic values located in the north central 

portion of the grid area. One small circular magnetic anomaly approximately 130 metres 

in diameter js centered at 344064E/5811067N and has an amplitude of approximately 25 

nT above background magnetic filed values. Measured magnetic values in the grid area 

range between 57792 and 57875 nT. The background magnetic field strength is 57825 

nT.



Survey Theory - Total Field Magnetics

Magnetic Survey 

Theory:

The magnetic method is based on measuring alteration in the shape and magnitude of the 
earth's naturally occurring magnetic field caused by changes in the magnetization of the 
rocks in the earth. These changes in magnetization are due mainly to the presence of the 
magnetic minerals, of which the most common is magnetite, and to a lesser extent 
illuminate, pyrrhotite, and some less common minerals. Magnetic anomalies in the earth's 
filed are caused by changes in two types of magnetization: (1) Induced, caused by the 
magnetic field being altered and enhanced by increases in the magnetic susceptibility of the 
rocks, which is a function of the concentration of the magnetic minerals. (2) Remanent 
magnetism is independent of the earth's magnetic field, and is the permanent magnetization 
of the magnetic particles (magnetite, etc.) in the rocks. This is created when these 
particles orient themselves parallel to the ambient field when cooling. This magnetization 
may not be in the same direction as the present earth's field, due to changes in the 
orientation of the rock or the field. The unit of measurement (variations in intensity) is 
commonly known as the Gamma which is equivalent to the nanotesla (nT).

Method:

The magnetometer, GSM-19 with an Overhauser sensor measures the Total Magnetic 
Field (TFM) perpendicular to the earth's field (horizontal position in the polar region). 
The unit has no moving parts, produces an absolute and relatively high resolution 
measurement of the field and displays the measurement on a digital lighted display and is 
recorded (to memory). Initially, the tuning of the instrument should agree with the 
nominal value of the magnetic field for each particular area. The Overhauser procession 
magnetometer collected the data with a 0.2 nanoTesla accuracy. The operator read each 
and every line at a approximately 12.5 m interval with the sensor attached to the top of 
four (56cm), aluminum tubing sections. The readings were corrected for changes in the 
earth's magnetic field (diurnal drift) with a similar GSM-19 magnetometer, acting as a 
stationary base station which automatically read and stored the readings at every 15 
seconds. The data from both units was then downloaded to PC and base corrected values 
were computed.
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Overhauser (GSM-19) console with sensor and cable. Can also be configured 
with additional sensor for gradiometer(simultaneous) readings.
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The GSM-19 v6.0 Overhauser instrument 
is the total field magnetometer i 
gradiometer of choice in today's earth 
science environment   representing a 
unique blend of physics, data quality, 
operational efficiency, system design and 
options that clearly differentiate it from 
other quantum magnetometers.

With data quality exceeding standard 
proton precession and comparable to 
costlier optically pumped cesium units, the 
GSM-19 is a standard (or emerging 
standard) in many fields, including:

o Mineral exploration (ground and 
airborne base station)

o Environmental and engineering

o Pipeline mapping

o Unexploded Ordnance Detection

o Archeology

o Magnetic observatory measurements

o Volcanology and earthquake prediction

Taking Advantage of the 
ESIsct

Overhauser effect magnetometers are 
essentially proton precession devices - 
except that they produce an order-of-

magnitude greater sensitivity. These 
"supercharged" quantum magnetometers 
also deliver high absolute accuracy, rapid 
cycling (up to 5 readings l second), and 
exceptionally low power consumption.

The Overhauser effect occurs when a 
special liquid (with unpaired electrons) is 
combined with hydrogen atoms and then 
exposed to secondary polarization from a 
radio frequency (RF) magnetic field.

The unpaired electrons transfer their 
stronger polarization to hydrogen atoms, 
thereby generating a strong precession 
signal - that is ideal for very high- 
sensitivity total field measurements.

In comparison with proton precession 
methods, RF signal generation also keeps 
power consumption to an absolute 
minimum and eliminates noise (i.e. 
generating RF frequencies are well out of 
the bandwidth of the precession signal).

In addition, polarization and signal 
measurement can occur simultaneously   
which enables faster, sequential 
measurements. This, in turn, facilitates 
advanced statistical averaging over the 
sampling period and/or increased cycling 
rates (i.e. sampling speeds).

Other advantages are described in the 
section called, "GEM's Commercial 
Overhauser System" that appears later in 
this brochure.



Key System Components

r components that differentiate the 
tiSM-19 from other systems on the 
market include the sensor and data 
acquisition console. Specifications for 
components are provided on the right side 
of this page.

Sensor Technology

GEM's sensors represent a proprietary 
innovation that combines advances in 
electronics design and quantum 
magnetometer chemistry.

Electronically, the detection assembly 
includes dual pick-up coils connected in 
series opposition to suppress far-source 
electrical interference, such as 
atmospheric noise. Chemically, the sensor 
head houses a proprietary hydrogen-rich

About GEM
Advanced

GEM Systems, Inc. delivers the world's 
only magnetometers and gradiometers 
with built-in GPS for accurately- 
positioned ground, airborne and

lionary data acquisition. The company 
- ...ves customers in many fields including 
mineral exploration, hydrocarbon 
exploration, environmental and 
engineering, Unexploded Ordnance 
Detection, archeology, earthquake hazard 
prediction and observatory research.

Key products include the QuickTracker  
Proton Precession, Overhauser and 
SuperSenser  Optically-Pumped 
Potassium instruments. Each system 
offers unique benefits in terms of 
sensitivity, sampling, and acquisition of 
high-quality data. These core benefits are 
complemented by GPS technologies that 
provide metre to sub-metre positioning.

With customers in more than 50 countries 
globally and more than 20 years of 
continuous technology R&D, GEM is 
known as the only geophysical instrument 
manufacturer that focuses exclusively on 
magnetic technology advancement.

"Our World is Magnetic"

liquid solvent with free electrons (free 
radicals) added to increase the signal 
intensity under RF polarization.

From a physical perspective, the sensor is 
a small size, light-weight assembly that 
houses the Overhauser detection system 
and fluid. A rugged plastic housing 
protects the internal components during 
operation and transport.

Ail sensor components are designed from 
carefully screened non-magnetic materials 
to assist in maximization of signal-to- 
noise. Heading errors are also minimized 
by ensuring that there are no magnetic 
inclusions or other defects that could 
result in variable readings for different 
orientations of the sensor.

Optional omni-directional sensors are 
available for operating in regions where 
the magnetic field is near-horizontal (i.e. 
equatorial regions). These sensors 
maximize signal strength regardless of 
field direction.

Data Acquisition

Console technology comprises an 
external keypad l display interface with 
internal firmware for frequency counting, 
system control and data storage l 
retrieval. For operator convenience, the 
display provides both monochrome text as 
well as real-time profile data with an easy- 
to-use interactive menu for performing all 
survey functions.

The firmware provides the convenience of 
upgrades over the Internet via the 
GEMLinkW software. The benefit is that 
instrumentation can be enhanced with the 
latest technology without returning the 
system to GEM   resulting in both timely 
implementation of updates and reduced 
shipping l servicing costs.

GEM Systems, inc.
52 West Beaver Creek Road, 14

Richmond Hili, ON
Canada L4B1L9

Email: info@gemsys.on.ca
Web: www.gemsys.ca

Represented By:
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Summary of 2003 Geophysical Program

Grid S-2

The geophysical program on grid S-2 consisted of total field magnetic surveying. 

The total field magnetic field survey, using a GEM GSM-19 magnetometer, totaled 7.4 

kilometers with readings collected approximately every 11 meters along all lines. The 

grid lines were established using the GPS guidance system option built in to the GEM 

GSM-19 version 6.0 magnetometers used during this survey. All coordinates and 

guidance for the survey was performed in UTM survey coordinates using the North 

American Datum 1983 for UTM zone 17. A description of the instrument and survey 

methods can be found in appendix A.

The survey was performed during March, 2003 by Ray Meikle and Mark Steiner; 

employees of Big Red Diamond Corporation.

Discussjon of Results

The magnetic survey on grid S-2 indicates a relatively quiet magnetic 

background disrupted by several moderate magnetic highs; striking east west and north 

south located in the central portion and northern portion of the grid area. Several small 

circular magnetic anomalies approximately 75 metres in diameter are centered at 

338996E/5823095N, 338858E/5823134N, and 339022E/5823313N. These anomalies 

display magnetic amplitudes of approximately 35 nT above background. Measured 

magnetic values in the grid area range between 57754 and 57872 nT. The background 

magnetic field strength is 57803 nT.



Survey Theory - Total Field Magnetics

Magnetic Survey 

Theory:

The magnetic method is based on measuring alteration in the shape and magnitude of the 
earth's naturally occurring magnetic field caused by changes in the magnetization of the 
rocks in the earth. These changes in magnetization are due mainly to the presence of the 
magnetic minerals, of which the most common is magnetite, and to a lesser extent 
illuminate, pyrrhotite, and some less common minerals. Magnetic anomalies in the earth's 
filed are caused by changes in two types of magnetization: (1) Induced, caused by the 
magnetic field being altered and enhanced by increases in the magnetic susceptibility of the 
rocks, which is a function of the concentration of the magnetic minerals. (2) Remanent 
magnetism is independent of the earth's magnetic field, and is the permanent magnetization 
of the magnetic particles (magnetite, etc.) in the rocks. This is created when these 
particles orient themselves parallel to the ambient field when cooling. This magnetization 
may not be in the same direction as the present earth's field, due to changes in the 
orientation of the rock or the field. The unit of measurement (variations in intensity) is 
commonly known as the Gramma which is equivalent to the nanotesla (nT).

Method:

The magnetometer, GSM-19 with an Overhauser sensor measures the Total Magnetic 
Field (TFM) perpendicular to the earth's field (horizontal position in the polar region). 
The unit has no moving parts, produces an absolute and relatively high resolution 
measurement of the field and displays the measurement on a digital lighted display and is 
recorded (to memory). Initially, the tuning of the instrument should agree with the 
nominal value of the magnetic field for each particular area. The Overhauser procession 
magnetometer collected the data with a 0.2 nanoTesla accuracy. The operator read each 
and every line at a approximately 12.5 m interval with the sensor attached to the top of 
four (56cm), aluminum tubing sections. The readings were corrected for changes in the 
earth's magnetic field (diurnal drift) with a similar GSM-19 magnetometer, acting as a 
stationary base station which automatically read and stored the readings at every 15 
seconds. The data from both units was then downloaded to PC and base corrected values 
were computed.



Overhauser
Mugnstomettr l Gnadiorn^r 7 VLF (GSM-19 v6.

Overhauser (GSM-19) console with sensor and cable. Can also be configured 
with additional sensor for gradiometer(simultaneous) readings.

The GSM-19 v6.0 Overhauser instrument 
is the total field magnetometer l 
gradiometer of choice in today's earth 
science environment   representing a 
unique blend of physics, data quality, 
operational efficiency, system design and 
options that clearly differentiate it from 
other quantum magnetometers.

With data quality exceeding standard 
proton precession and comparable to 
costlier optically pumped cesium units, the 
GSM-19 is a standard (or emerging 
standard) in many fields, including:

o Mineral exploration (ground and 
airborne base station)

o Environmental and engineering

o Pipeline mapping

o Unexpioded Ordnance Detection

o Archeology

o Magnetic observatory measurements

o Volcanology and earthquake prediction

TakirKj Advantage of the 
Effect

Overhauser effect magnetometers are 
essentially proton precession devices - 
except that they produce an order-of-

magnitude greater sensitivity. These 
"supercharged" quantum magnetometers 
also deliver high absolute accuracy, rapid 
cycling (up to 5 readings l second), and 
exceptionally low power consumption.

The Overhauser effect occurs when a 
special liquid (with unpaired electrons) is 
combined with hydrogen atoms and then 
exposed to secondary polarization from a 
radio frequency (RF) magnetic field.

The unpaired electrons transfer their 
stronger polarization to hydrogen atoms, 
thereby generating a strong precession 
signal - that is ideal for very high- 
sensitivity total field measurements.

In comparison with proton precession 
methods, RF signal generation also keeps 
power consumption to an absolute 
minimum and eliminates noise (i.e. 
generating RF frequencies are well out of 
the bandwidth of the precession signal).

In addition, polarization and signal 
measurement can occur simultaneously   
which enables faster, sequential 
measurements. This, in turn, facilitates 
advanced statistical averaging over the 
sampling period and/or increased cycling 
rates (i.e. sampling speeds).

Other advantages are described in the 
section called, "GEM's Commercial 
Overhauser System" that appears later in 
this brochure.



Key System Components

y components that differentiate the 
u"SM-19 from other systems on the 
market include the sensor and data 
acquisition console. Specifications for 
components are provided on the right side 
of this page.

Sensor Technology

GEM's sensors represent a proprietary 
innovation that combines advances in 
electronics design and quantum 
magnetometer chemistry.

Electronically, the detection assembly 
includes dual pick-up coils connected in 
series opposition to suppress far-source 
electrical interference, such as 
atmospheric noise. Chemically, the sensor 
head houses a proprietary hydrogen-rich

About 
Advanced Ma

GEM Systems, Inc. delivers the world's 
only magnetometers and gradiometers 
with built-in GPS for accurately- 
positioned ground, airborne and

itionary data acquisition. The company 
-- rves customers in many fields including 
mineral exploration, hydrocarbon 
exploration, environmental and 
engineering, Unexploded Ordnance 
Detection, archeology, earthquake hazard 
prediction and observatory research.

Key products include the QuickTracker  
Proton Precession, Overhauser and 
SuperSenser  Optically-Pumped 
Potassium instruments. Each system 
offers unique benefits in terms of 
sensitivity, sampling, and acquisition of 
high-quality data. These core benefits are 
complemented by GPS technologies that 
provide metre to sub-metre positioning.

With customers in more than 50 countries 
globally and more than 20 years of 
continuous technology R&D, GEM is 
known as the only geophysical instrument 
manufacturer that focuses exclusively on 
magnetic technology advancement.

"Our World is Magnetic"

liquid solvent with free electrons (free 
radicals) added to increase the signal 
intensity under RF polarization.

From a physical perspective, the sensor is 
a small size, light-weight assembly that 
houses the Overhauser detection system 
and fluid. A rugged plastic housing 
protects the internal components during 
operation and transport.

All sensor components are designed from 
carefully screened non-magnetic materials 
to assist in maximization of signal-to- 
noise. Heading errors are also minimized 
by ensuring that there are no magnetic 
inclusions or other defects that could 
result in variable readings for different 
orientations of the sensor.

Optional omni-directionai sensors are 
available for operating in regions where 
the magnetic field is near-horizontal (i.e. 
equatorial regions). These sensors 
maximize signal strength regardless of 
field direction.

Data Acquisslioss 
Cassote Technology

Console technology comprises an 
external keypad l display interface with 
internal firmware for frequency counting, 
system control and data storage l 
retrieval. For operator convenience, the 
display provides both monochrome text as 
well as real-tjme profile data with an easy- 
to-use interactive menu for performing all 
survey functions.

The firmware provides the convenience of 
upgrades over the Internet via the 
GEMLinkW software. The benefit is that 
instrumentation can be enhanced with the 
latest technology without returning the 
system to GEM   resulting in both timely 
implementation of updates and reduced 
shipping l servicing costs.

GEM Systems, Inc.
52 West Beaver Creek Road, 14

Richmond Hill, ON
Canada L4B 1L9

Email: infi5@gemsys.on.ca
Web: www.gemsys.ca

Represented By:
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Summary of 2003 Geophysical Program

Grid S-5

The geophysical program on grid S-5 consisted of total field magnetic surveying. 

The total field magnetic field survey, using a GEM GSM-19 magnetometer, totaled 10.9 

kilometers with readings collected approximately every 11 meters along all lines and 

every 25 metres along all tie lines. The grid lines were established using the GPS 

guidance system option built in to the GEM GSM-19 version 6.0 magnetometers used 

during this survey. All coordinates and guidance for the survey was performed in UTM 

survey coordinates using the North American Datum 1983 for UTM zone 17. A 

description of the instrument and survey methods can be found in appendix A.

The survey was performed during March, 2003 by Ray Meikle and Mark Steiner; 

employees of Big Red Diamond Corporation.

Discussion of Results

The magnetic survey on grid S-5 indicates a relatively quiet magnetic 

background disrupted by several moderate magnetic highs; striking east west located in 

the central portion and northern portion of the grid area. A circular magnetic anomaly 

approximately 175 metres in diameter is centered at 349464E/5793831N. This anomaly 

display's magnetic amplitudes of approximately 65 nT above background. Measured 

magnetic values in the grid area range between 58657 and 58815 nT. The background 

magnetic field strength is 58708 nT.



Survey Theory - Total Field Magnetics

Magnetic Survey 

Theory:

The magnetic method is based on measuring alteration in the shape and magnitude of the 
earth's naturally occurring magnetic field caused by changes in the magnetization of the 
rocks in the earth. These changes in magnetization are due mainly to the presence of the 
magnetic minerals, of which the most common is magnetite, and to a lesser extent 
illuminate, pyrrhotite, and some less common minerals. Magnetic anomalies in the earth's 
filed are caused by changes in two types of magnetization: (1) Induced, caused by the 
magnetic field being altered and enhanced by increases in the magnetic susceptibility of the 
rocks, which is a function of the concentration of the magnetic minerals. (2) Remanent 
magnetism is independent of the earth's magnetic field, and is the permanent magnetization 
of the magnetic particles (magnetite, etc.) in the rocks. This is created when these 
particles orient themselves parallel to the ambient field when cooling. This magnetization 
may not be in the same direction as the present earth's field, due to changes in the 
orientation of the rock or the field. The unit of measurement (variations in intensity) is 
commonly known as the Gramma which is equivalent to the nanotesla (nT).

Method:

The magnetometer, GSM-19 with an Overhauser sensor measures the Total Magnetic 
Field (TFM) perpendicular to the earth's field (horizontal position in the polar region). 
The unit has no moving parts, produces an absolute and relatively high resolution 
measurement of the field and displays the measurement on a digital lighted display and is 
recorded (to memory). Initially, the tuning of the instrument should agree with the 
nominal value of the magnetic field for each particular area. The Overhauser procession 
magnetometer collected the data with a 0.2 nanoTesla accuracy. The operator read each 
and every line at a approximately 12.5 m interval with the sensor attached to the top of 
four (56cm), aluminum tubing sections. The readings were corrected for changes in the 
earth's magnetic field (diurnal drift) with a similar GSM-19 magnetometer, acting as a 
stationary base station which automatically read and stored the readings at every 15 
seconds. The data from both units was then downloaded to PC and base corrected values 
were computed.



Overhauser
VLP (GSM-19 v6,

w lPllll:|lllltll:|ll

llllliJII^

Overhauser (GSM-19) console with sensor and cable. Can also be configured 
with additional sensor for gradiometer(simu!taneous) readings.

The GSM-19 v6.0 Overhauser instrument 
is the total field magnetometer i 
gradiometer of choice in today's earth 
science environment   representing a 
unique blend of physics, data quality, 
operational efficiency, system design and 
options that clearly differentiate it from 
other quantum magnetometers.

With data quality exceeding standard 
proton precession and comparable to 
costlier optically pumped cesium units, the 
GSM-19 is a standard (or emerging 
standard) in many fields, including:

o Mineral exploration (ground and 
airborne base station)

o Environmental and engineering

o Pipeline mapping

o Unexploded Ordnance Detection

o Archeology

o Magnetic observatory measurements

o Volcanology and earthquake prediction

Taking Advantage of the 
Ovet&auser EiTect

Overhauser effect magnetometers are 
essentially proton precession devices   
except that they produce an order-of-

magnitude greater sensitivity. These 
"supercharged" quantum magnetometers 
also deliver high absolute accuracy, rapid 
cycling (up to 5 readings l second), and 
exceptionally low power consumption.

The Overhauser effect occurs when a 
special liquid (with unpaired electrons) is 
combined with hydrogen atoms and then 
exposed to secondary polarization from a 
radio frequency (RF) magnetic field.

The unpaired electrons transfer their 
stronger polarization to hydrogen atoms, 
thereby generating a strong precession 
signal   that is ideal for very high- 
sensitivity total freld measurements.

In comparison with proton precession 
methods, RF signal generation also keeps 
power consumption to an absolute 
minimum and eliminates noise (i.e. 
generating RF frequencies are well out of 
the bandwidth of the precession signal).

In addition, polarization and signal 
measurement can occur simultaneously   
which enables faster, sequential 
measurements. This, in turn, facilitates 
advanced statistical averaging over the 
sampling period and/or increased cycling 
rates (i.e. sampling speeds).

Other advantages are described in the 
section called, "GEM's Commercial 
Overhauser System" that appears later in 
this brochure.



Key System Components

' components that differentiate the 
CsSM-19 from other systems on the 
market include the sensor and data 
acquisition console. Specifications for 
components are provided on the right side 
of this page.

Sensor Technology

GEM's sensors represent a proprietary 
innovation that combines advances in 
electronics design and quantum 
magnetometer chemistry.

Electronically, the detection assembly 
includes dual pick-up coils connected in 
series opposition to suppress far-source 
electrical interference, such as 
atmospheric noise. Chemically, the sensor 
head nouses a proprietary hydrogen-rich

About GEM 
Advanced Magnetometers

GEM Systems, Inc. delivers the world's 
only magnetometers and gradiometers 
with built-in GPS for accurately- 
positioned ground, airborne and

Nonary data acquisition. The company 
--rves customers in many fields including 
mineral exploration, hydrocarbon 
exploration, environmental and 
engineering, Unexploded Ordnance 
Detection, archeology, earthquake hazard 
prediction and observatory research.

Key products include the QuickTracker  
Proton Precession, Overhauser and 
SuperSenser  Optically-Pumped 
Potassium instruments. Each system 
offers unique benefits in terms of 
sensitivity, sampling, and acquisition of 
high-quality data. These core benefits are 
complemented by GPS technologies that 
provide metre to sub-metre positioning.

With customers in more than 50 countries 
globally and more than 20 years of 
continuous technology R&O, GEM is 
known as the only geophysical instrument 
manufacturer that focuses exclusively on 
magnetic technology advancement.

"Our WoHd is Magnetic"

liquid solvent with free electrons (free 
radicals) added to increase the signal 
intensity under RF polarization.

From a physical perspective, the sensor is 
a smalt size, light-weight assembly that 
houses the Overhauser detection system 
and fluid. A rugged plastic housing 
protects the internal components during 
operation and transport.

AH sensor components are designed from 
carefully screened non-magnetic materials 
to assist in maximization of signal-to- 
noise. Heading errors are also minimized 
by ensuring that there are no magnetic 
inclusions or other defects that could 
result in variable readings for different 
orientations of the sensor.

Optional omni-directional sensors are 
available for operating in regions where 
the magnetic field is near-horizontal (i.e. 
equatorial regions). These sensors 
maximize signal strength regardless of 
field direction.

Data Acquisition

Console technology comprises an 
external keypad l display interface with 
internal firmware for frequency counting, 
system control and data storage l 
retrieval. For operator convenience, the 
display provides both monochrome text as 
well as real-time profile data with an easy- 
to-use interactive menu for performing all 
survey functions.

The firmware provides the convenience of 
upgrades over the Internet via the 
GEMLinkW software. The benefit is that 
instrumentation can be enhanced with the 
latest technology without returning the 
system to GEM - resulting in both timely 
implementation of updates and reduced 
shipping l servicing costs.

GEM Systems, Inc.
52 West Beaver Creek Road, 14

Richmond Hill, ON
Canada L4B 1L9

Email: infrxgtgemsys.on.ca
Web: www.gemsys.ca

Represented By:
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Summary of 2003 Geophysical Program

Grid S-4

The geophysical program on grid S-4 consisted of total field magnetic surveying. 

The total field magnetic field survey, using a GEM GSM-19 magnetometer, totaled 9.0 

kilometers with readings collected approximately every 12.5 meters along all lines. The 

grid lines were established using the OPS guidance system option built in to the GEM 

GSM-19 version 6.0 magnetometers used during this survey. All coordinates and 

guidance for the survey was performed in UTM survey coordinates using the North 

American Datum 1983 for UTM zone 17. A description of the instrument and survey 

methods can be found in appendix A.

The survey was performed during March and April, 2003 by Ray Meikle and 

Mark Steiner; employees of Big Red Diamond Corporation.

Discussion pf Results

The magnetic survey on grid S-4 indicates a relatively quiet magnetic 

background disrupted by one very weak magnetic high striking east west, located in the 

northern portion of the grid area. No other significant magnetic anomalies are apparent 

within the grid area. Measured magnetic values in the grid area range between 57744 and 

57979 nT. The bapkground magnetic field strength is 57849 nT.



Survey Theory - Total Field Magnetics

Magnetic Survey 

Theory:

The magnetic method is based on measuring alteration in the shape and magnitude of the 
earth's naturally occurring magnetic field caused by changes in the magnetization of the 
rocks in the earth. These changes in magnetization are due mainly to the presence of the 
magnetic minerals, of which the most common is magnetite, and to a lesser extent 
illuminate, pyrrhotite, and some less common minerals. Magnetic anomalies in the earth's 
filed are caused by changes in two types of magnetization: (1) Induced, caused by the 
magnetic field being altered and enhanced by increases in the magnetic susceptibility of the 
rocks, which is a function of the concentration of the magnetic minerals. (2) Remanent 
magnetism is independent of the earth's magnetic field, and is the permanent magnetization 
of the magnetic particles (magnetite, etc.) in the rocks. This is created when these 
particles orient themselves parallel to the ambient field when cooling. This magnetization 
may not be in the same direction as the present earth's field, due to changes in the 
orientation of the rock or the field. The unit of measurement (variations in intensity) is 
commonly known as the Gramma which is equivalent to the nanotesla (nT).

Method:

The magnetometer, GSM-19 with an Overhauser sensor measures the Total Magnetic 
Field (TFM) perpendicular to the earth's field (horizontal position in the polar region). 
The unit has no moving parts, produces an absolute and relatively high resolution 
measurement of the field and displays the measurement on a digital lighted display and is 
recorded (to memory). Initially, the tuning of the instrument should agree with the 
nominal value of the magnetic field for each particular area. The Overhauser procession 
magnetometer collected the data with a 0.2 nanoTesla accuracy. The operator read each 
and every line at a approximately 12.5 m interval with the sensor attached to the top of 
four (56cm), aluminum tubing sections. The readings were corrected for changes in the 
earth's magnetic field (diurnal drift) with a similar GSM-19 magnetometer, acting as a 
stationary base station which automatically read and stored the readings at every 15 
seconds. The data from both units was then downloaded to PC and base corrected values 
were computed.



Overhauser
VLF

jj|ff
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Overhauser (GSM-19) console with sensor and cable. Can also be configured 
with additional sensor for gradiometer(simultaneous) readings.

The GSM-19 v6.0 Overhauser instrument 
is the total field magnetometer t 
gradiometer of choice in today's earth 
science environment — representing a 
unique blend of physics, data quality, 
operational efficiency, system design and 
options that clearly differentiate it from 
other quantum magnetometers.

With data quality exceeding standard 
proton precession and comparable to 
costlier optically pumped cesium units, the 
GSM-19 is a standard (or emerging 
standard) in many fields, including:

o Mineral exploration (ground and 
airborne base station)

o Environmental and engineering 

o Pipeline mapping 

o Unexploded Ordnance Detection 

o Archeology

o Magnetic observatory measurements 

o Volcanology and earthquake prediction 

Taking Advantage of the

Overhauser effect magnetometers are 
essentially proton precession devices - 
except that they produce an order-of-

magnitude greater sensitivity. These 
"supercharged" quantum magnetometers 
also deliver high absolute accuracy, rapid 
cycling (up to 5 readings t second), and 
exceptionally low power consumption.

The Overhauser effect occurs when a 
special liquid (with unpaired electrons) is 
combined with hydrogen atoms and then 
exposed to secondary polarization from a 
radio frequency (RF) magnetic field.

The unpaired electrons transfer their 
stronger polarization to hydrogen atoms, 
thereby generating a strong precession 
signal - that is ideal for very high- 
sensitivity total field measurements.

In comparison with proton precession 
methods, RF signal generation also keeps 
power consumption to an absolute 
minimum and eliminates noise (i.e. 
generating RF frequencies are well out of 
the bandwidth of the precession signal).

In addition, polarization and signal 
measurement can occur simultaneously — 
which enables taster, sequential 
measurements. This, in turn, facilitates 
advanced statistical averaging over the 
sampling period and/or increased cycling 
rates (i.e. sampling speeds).

Other advantages are described in the 
section called, "GEM's Commercial 
Overhauser System" that appears later in 
this brochure.



Key System Components

y components that differentiate the 
GSM-19 from other systems on the 
market include the sensor and data 
acquisition console. Specifications for 
components are provided on the right side 
of this page.

Sensof Technology

OEM's sensors represent a proprietary 
innovation that combines advances in 
electronics design and quantum 
magnetometer chemistry.

Electronically, the detection assembly 
includes dual pick-up coils connected in 
series opposition to suppress far-source 
electrical interference, such as 
atmospheric noise. Chemically, the sensor 
head houses a proprietary hydrogen-rich

About GEM 
Advanced

GEM Systems, Inc. delivers the world's 
only magnetometers and gradiometer? 
with built-in GPS for accurately- 
positioned ground, airborne and

tionary data acquisition. The company 
dives customers in many fields including 

mineral exploration, hydrocarbon 
exploration, environmental and 
engineering, Unexploded Ordnance 
Detection, archeology, earthquake hazard 
prediction and observatory research.

Key products include the QuickTracker™ 
Proton Precession. Overhauser and 
SuperSenser™ Optically-Pumped 
Potassium instruments. Each system 
offers unique benefits in terms of 
sensitivity, sampling, and acquisition of 
high-quality data. These core benefits are 
complemented by GPS technologies that 
provide metre to sub-metre positioning.

With customers in more than 50 countries 
globally and more than 20 years of 
continuous technology R&D, GEM is 
known as the only geophysical instrument 
manufacturer that focuses exclusively on i 
magnetic technology advancement. j

"Our World is Magnetic"

liquid solvent with free electrons (free 
radicals) added to increase the signal 
intensity under RF polarization.

From a physical perspective, the sensor is 
a small size, light-weight assembly that 
houses the Overhauser detection system 
and fluid. A rugged plastic housing 
protects the internal components during 
operation and transport.

All sensor components are designed from 
carefully screened non-magnetic materials 
to assist in maximization of signal-to- 
noise. Heading errors are also minimized 
by ensuring that there are no magnetic 
inclusions or other defects that could 
result in variable readings for different 
orientations of the sensor.

Optional omni-directional sensors are 
available for operating in regions where 
the magnetic field is near-horizontal (i.e. 
equatorial regions). These sensors 
maximize signal strength regardless of 
field direction.

Data
Technaio-gy

Console technology comprises an 
external keypad l display interface with 
internal firmware for frequency counting, 
system control and data storage l 
retrieval. For operator convenience, the 
display provides both monochrome text as 
well as real-time profile data with an easy- 
to-use interactive menu for performing all 
survey functions.

The firmware provides the convenience of 
upgrades over the Internet via the 
GEMLinkW software. The benefit is that 
instrumentation can be enhanced with the 
latest technology without returning the 
system to GEM — resulting in both timely 
implementation of updates and reduced 
shipping l servicing costs.

GEM Systems, inc.
52 West Beaver Creek Road, 14

Richmond Hill, ON
Canada L4B 1L9

Email: info@gemsys.on.ca
Web: www.gemsys.ca

Represented By:
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SURVEYED BY: BIG RED DIAMOND CORPORATION



ONTARIO MINISTRY OF NORTHERN DEVELOPMENT AND MINES

Transaction No: W0560.00290

Recording Date: 2005-FEB-18

Approval Date: 2005-FEB-23

Work Report Summary

Status: APPROVED

Work Done from: 2003-MAR-20

to: 2003-MAR-22

Client(s):

304011

400089

Survey Type(s):

BIG RED DIAMOND CORPORATION/CORPORATON BIG RED DIAMOND 

KEL-EX DEVELOPMENT LTD.

MAG

Work Report Details:

Claim*
Perform AppliedPertorm Applied Assign Reserve

Perform Approve Applied Approve Assign Approve Reserve Approve

P 1218854 34,110 S4,110 ~~"~ ~''" "

Due Date

34,110

34,110 34,110 34,110

34,110

34,110

30

30

O 

SO

30

30

SO 2007-FEB-18 

SO

External Credits: 

Reserve:

SO

SO Reserve of Work Report*: W0560.00290

30 Total Remaining

Status of claim is based on information currently on record.

43B11SE2001 2.29315 BMA 525 831 900

2005-Mar-11 09:43 ARMSTRONGI Page 1 of 1



OKTMIO MINISTRY OF NORTHERN DEVELOPMENT AND MINES

Work Report Summary

Transaction No: W0560.00291 Status: APPROVED

Recording Date: 2005-FEB-18 Work Done from: 2003-APR-07

Approval Date: 2005-FEB-23 to: 2003-APR-09

Client(s):

304011 BIG RED DIAMOND CORPORATION/CORPORATON BIG RED DIAMOND 

400089 KEL-EX DEVELOPMENT LTD.

Survey Type(s):

MAG

WorkfiepQrt Details:

Claim* Perform

P 1213751 33,660

S3, 660

External Credits:

Reserve:

Perform 
Approve

S3.660

S3, 660

SO

Applied

53,660

S3.660

SO Reserve of Work

Applied Assign 
Approve Assign Approve

S3.660 SO 0

53,660 SO SO

Report*: W0560.00291

Reserve 
Reserve Approve Due Date

SO SO 2007-FEB-18

so so

SO Total Remaining

Status of claim is based on information currently on record.

2005-Mar-11 09:55 ARMSTRONG! Page 1 of 1



ONTM.IO MINISTRY OF NORTHERN DEVELOPMENT AND MINES

Work Report Summary

Transaction No: W0560.00292 Status: APPROVED

Recording Date: 2005-FEB-18 Work Done from: 2003-MAR-13

Approval Date: 2005-FEB-23 to: 2003-MAR-15

Client(s):
304011 BIG RED DIAMOND CORPORATION/CORPORATON BIG RED DIAMOND 
400089 KEL-EX DEVELOPMENT LTD.

Survey Type(s):
MAG

Work Report Details:
Perform Applied Assign Reserve 

Claimtf Perform Approve Applied Approve Assign Approve Reserve Approve Due Date

P 1238473 S4.635 S4.635 54,635 34,635 SO O SO SO 2007-FEB-18 

S4,635 S4.635 54,635 S4.635 SO SO SO SO

External Credits: SO 

Reserve:
SO Reserve of Work Report*: W0560.00292

SO Total Remaining

Status of claim is based on information currently on record.

2005-Mar-11 09:47 ARMSTRONGI Page 1 of 1



ONTARIO MINISTRY OF NORTHERN DEVELOPMENT AND MINES

Work Report Summary

Transaction No: W0560.00293 Status: APPROVED

Recording Date: 2005-FEB-18 Work Done from: 2003-MAR-30

Approval Date: 2005-FEB-23 to: 2003-APR-02

Client(s):

304011 BIG RED DIAMOND CORPORATION/CORPORATON BIG RED DIAMOND 

400089 KEL-EX DEVELOPMENT LTD.

Survey Type(s):
MAG

Work Report Details:

Perform Applied Assign Reserve 
Claim# Perform Approve Applied Approve Assign Approve Reserve Approve Due Date

P 1218853 S4.350 54,350 $4,350 54,350 SO O SO SO 2007-FEB-18 

54,350 54,350 54,350 S4.350 SO SO SO SO

External Credits: SO 

Reserve:
SO Reserve of Work Report*: W0560.00293

SO Total Remaining

Status of claim is based on information currently on record.

2005-Mar-11 09:50 ARMSTRONGI Page 1 of 1



Ministry of
Northern Development
and Mines

Date: 2005-FEB-25

Ministere du
D&veloppement du Nord 
et des Mines Ontario

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

KEL-EX DEVELOPMENT LTD. 
1677 POWICK ROAD 
KELOWNA, BRITISH COLUMBIA 
V1X4L1 CANADA

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

Dear Sir or Madam

Submission Number: 2.29315 
Transaction Number(s): W0560.00290

W0560.00291 
W0560.00292 
W0560.00293

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.

If you have any question regarding this correspondence, please contact STEVEN BENETEAU by email at 
steve.beneteau@ndm.gov.on.ea or by phone at (705) 670-5855.

Yours Sincerely,

/P,
Ron Gashinski
Senior Manager, Mining Lands Section

Gc: Resident Geologist

Brian Kenneth Polk 
(Agent)

Kel-Ex Development Ltd. 
(Claim Holder)

Assessment File Library

Big Red Diamond Corporation/Corporaton Big 
Red Diamond 
(Claim Holder)

Kel-Ex Development Ltd. 
(Assessment Office)

Visit our website at http://www.gov.on.ca/MNDM/LANDS/mlsmnpge.htm Page: 1 Correspondence 10:20386



ONTARIO
CANADA

HimSTHY Of NORTMERN 
DCVELOPMENT AND WINES

RECOBDCR'S OFFICE

Mining Land Tenure 
Map

UTM Zone 17

Those wishing to stake mining claims should consult with the Provincial Mining Recorders' Office of the Ministry of Northern Development and Mines for additional General Information and Limitations This map may not show unregistered land tenure and interests In
intbrma11 — — "— ~*-'-— ~'*^~i*"i^n BH™** hftff^nn Thiam^n isnnl intftnrterf for navigational, survev r*- 'h,^ 'it'p dctor^ir. f ' ,.i purposes as the information Contact Information: Toll Free Map Datum: NAD 83 land including certain patents, leases, easements, right of ways,
shown viits- lay also be obtained through the Provincial Mining Recorders'Office Tel: 1 (888) 415-9845 ext 57Wbjection: UTM (6 degree) flooding rights, licences, or other forma of disposition of rights and
local l .......__................_.......... M .. ................... ........ ................. Willet Green Miller Centre 933 Ramsey Laka Road Fax: 1 (877)670-1444 Topographic Data Source: Land Information Ontan'o interest from the Crown. Also certain land tenure and land usea

Sudbury ON P3E 6B5 Mining Land Tenure Source: Provincial Mining Recorders' Office t"3' restrict or prohibit (ree entry to stake mining daims may not be
lloading from the Ministry of Northern Home paBe: wwv/.mndm.gov.on.caWNDMnMINES/LANDS/mlsmnpge.htm illustrated.

Date l Time of Issue: Tue Mar 15 08:36:58 EST 2005

TOWNSHIP i AREA PLAN 
BMA 524 832 AREA G-5030

ADMINISTRATIVE DISTRICTS l DIVISIONS

Mining Division
Land Titles/Registry Division
Ministry of Natural Resources District

Porcupine
KENORA/PATRICIA
COCHRANE

TOPOGRAPHIC

i Administrative Boundaries

: Township

Concession, Lot 

SIP Provincial Parti 

[~ "l Indian Reserve 

i"": Cliff, PiUPHa

Land Tenure 

Freehold Patent

Surface And Mining Rfchts

Surface Rights Only

Mining Rights Only

Leasehold Patent

ri 

A

Contour

Mine Shafts

Mine Hoadframe

Railway

Road

Trail

Nitunl Gas Pipeline

Ulilitiet

Tower

Licence of Occupation

Surface And Mining Rigntt 

Surface Rights Only 

Mining Rfthts Only

12J4S67 

/i234oW

Usee Not Sewifiod 

Surface And Mining Rights 

Surface Rights Only 

Mining Righto Only

Land Use Permit

Order In Council (Not open for staking) 

Water Power Lease Agreement 

Mining Claim

Filed Only Mining Claims

LAND TENURE WITHDRAWALS

12W i Areas Withdrawn from Disposition
Mining Acts Withdrawal Types 

Wsm Surface Ano Mining Rlanw vvioxtrewn 
We Surfnca Right* Orly Withdrawn 
Wm Mining Hiohta Only Withdrawn

Order In Council Withdrawal Types 
W'sm Surface And Mining. RlohtH Withdrawn 
W* s Surface Rights Only Withdrawn 
Wa m Mining RIoM* Only Withdrawn

IMPORTANT NOTICES

Belle V40B01

43B11SE2001 2.29315 BMA 525 831 200



MINISTRY OF NORTHERN Mining Land Tenure
RECORDM* OFFICE
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nloading from the Ministry of Northern Home Page: www.mndm.gov.on.ca/MNDM/MINES/LANDS/mlsmnpge.htm Illustrated.

Date l Time of Issue: Tue Mar 15 08:43:07 EST 2005

TOWNSHIP l AREA PLAN 
BMA 523 831 AREA G-5021

ADMINISTRATIVE DISTRICTS l DIVISIONS

Mining Division
Land Titles/Registry Division
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^,,T,M,^T Railway

____ Road

......... Trail
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*,..., Utilitiea
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Freehold Patent

f'^"| Surface And Mining Rights 
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j"^"i Mining Rifllvts Only
i,,,,_l

leasehold Patent
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f 'fi'- Surface Rights Only 

l e '\ Mining Rights Only 

Licence of Occupatign

fTl tJse* No* Dpecified 
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Land Use Permit

Order In Council (Net open for slaking) 

Water Powar Lease Agreement 

Mining Claim
12M567 

12341567
Filed Only Mining Claims
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l" .' ' 5
j 1234 | Areas Withdrawn ffom Disposition

Winino Acts Withdrawal Types
Wfiiti Surface And Mining Rtghls Withdrawi 
W9 SurfRCfl Rights Oly Withdrawn
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W'a Sur^ce Rights Only WiWrnwn 
W'm Mnirifl R
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Scale 1:40000
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MINISTRY OF NORTHERN Mining Land Tenure
RSCOROER-S OFFICE
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Those wishing to stake mining claims should consult with the Provincial Mining Recorders' Office of the Ministry of Northern Development and Mines for additional General information and Limitations This map may not show unregistered land tenure and interests in
information on the status of the lands shown hereon. This map is not intended for navigationai, survey, or land title determination purposes as the information Contact Information: Toll Free Map Datum: NAD 83 'ant* including certain patents, leases, easements, right of ways,
shown on this map is compiled from various sources. Completeness and accuracy are not guaranteed, Additional Information may also be obtained through the Provincial Mining Recorders' Office Tel: 1 (888) 415-9845 ext 57*fc|eotion: UTM (6 degree) flooding rights, licences, or other forms of disposition of rights and
local willet Green Miller Centre 933 RamseyLake Road Fax: 1 (877) 670-1444 Topographic Data Source: Land Information Ontario Interest from the Crown. Also certain land tenure and land uses

Sudbury ON P3E 6B5 Mining Land Tenure Source: Provincial Mining Recorders' Office thal restrict or prohibit free entry to stake mining claims may not be
*nloadinS fronl the Ministry of Northern Home Page: www.mndm.gov.on.ca/MNDM/MINES/LANDS/mlsmnpge.htm Illustrated.

Date l Time of Issue: Tue Mar 15 08:30:16 EST 2005

TOWNSHIP l AREA PLAN 
BMA 525 832 AREA G-5038

ADMINISTRATIVE DISTRICTS l DIVISIONS

Mining Division
Land Titles/Registry Division
Ministry of Natural Resources District

Porcupine
KENORA/PATRICIA
COCHRANE

l

TOPOGRAPHIC

i l Administrative Boundaries 

: ' Township

Concession, Lot 

|(ilil Provincial Park

Indian Reserve

Cliff, Pit a Pila

Contour

Mine Shafts

Mine Hoadframe

Railway

Road

Trait

Natural Gas Pipeline

Utilities

Tcwar

Land Tenure

Freehold Patent

. Surface And Mining Rights 

, Surface Rfchte Only 

f J l Mining Rfchts Only

Leasehold Patent

( Surfac* And Mining Rights

Surface RightB Only

| B i Mining Rights Only 

Licence ol Occupation

ry"j USM Not SOTCH**!

i A 'l Surface And Mining Rights
i......j

ffi Surfica Righte Only 

[ ^ j Mining Rifihta Only

Land Use Permit

Order In Council (Not open lor staking) 

Water Power Lease Agreement 

Mining Claim
12S4S67 

1234667
Fited Only Mining Claims

LAND TENURE WITHDRAWALS
s . " " "'""" '"]

l 1234 j Areas Withdraw from Disposition

Mining Acts Withdrawal Types
Wsm Surfaca Anfl Mlrunj) Rtflhts WiDxlrawp 
VVd Surface Righto Only WiOKtrawn 
Wm Mining RighB Oily \Mtidrawn

Order In Coundl Withdrawal Types
yy's/n Surfece And Mining fights 
W't, Surges Rights Orfy Wilhc*-8wn 
W'm Wnmfl Nfghtn Onty

IMPORTANT NOTICES

Sc*le 1:4080*

43B11SE2001 2.29315 BMA 525 831 230


