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SUMMARY

This report describes the logistics and results of an airborne magnetometer survey carried 

out for JML Resources Ltd. over a block located in Gooderham and Flett Twos, in the 

Marten River area, Ontario. The traverse lines accounted for 382.0 line kilometres and the 

tie lines 14.2 kilometres for a total of 396.2 km. The survey was flown from January 31 to 

February 4, 2002.

The purpose of the survey was to record detailed magnetic data over the block to provide 

information that could be used to map the geology and structure of the survey area. This 

was accomplished by using a high sensitivity cesium magnetometer. The information from 

this sensor was processed to produce maps that display the magnetic properties of the 

survey areas. A GPS electronic navigation system, combined with a GPS base station 

and post processing of the positional data, ensured accurate positioning of the 

geophysical data with respect to the base maps.
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1. INTRODUCTION

A magnetic survey was flown for JML Resources Ltd., from January 31 to February 4, 

2002 over claims 1236394, 1246307, 1240605, 1219785, 1241052, 1243840, 1219786, 

1243839, 1241054,1243838, 1235464 located in Flett and Gooderham Twps in the 

Marten River area, Ontario. The survey area can be located on NTS map sheet 31M 

(Figure 1). The land is held by

JML Resources Ltd.
1351E Kelly Lake Road, Unit 8
Sudbury, ON
P3E 5P5

Full survey coverage consisted of 396.2 line-km, including tie lines. Total distance flown 

over the mining lands covered in the claims listed above was 279.7 kilometres. Flight lines 

were flown at an azimuth of O with a traverse line separation of 50 metres. 

The survey area and general flight specifications are as follows:

Traverse Line direction: N00 E
Tie Line Direction: N0900 E
Nominal Traverse Line Spacing: 50 m
Nominal Tie Line Spacing: variable
Nominal Survey Altitude 60 m AGL
Nominal Sensor Altitude 30 m AGL

The extent of the Block 3 was defined by the following coordinates:

MinX Max X Min Y Max Y
609900 613850 5175735 5184150 

Area coordinates (UTM projection, NAD 27 datum, Zone 17)
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FIGURE 1
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The survey employed a magnetometer, radar altimeter, video camera, analog and digital 

recorders, and an electronic navigation system. The instrumentation was installed in an 

AStar 350B3 helicopter, Registration CG ECL provided by Questral Helicopters Ltd. 

The mean terrain clearance adopted for the aircraft and instrumentation during normal 

survey flying was 60 metres. Actual terrain clearance of the aircraft varied, but was 

maintained as near to 60 metres as possible given safety considerations. A line was not 

accepted if height variations  10 metres from the nominal survey altitude persisted for 

distances in excess of 2.0 kilometres, except where dictated by safety considerations.

Aircraft ground speed was maintained at approximately 100 km/h, equivalent to a 

maximum ground speed of 30 metres/second. The data were recorded using a 0.1 

second sample interval, which resulted in geophysical measurements approximately 

every 3 metres along the survey lines. Sampling rates for data in each channel are 

specified in the table below.

SYSTEM

Cesium Vapour 
Magnetometers 
Radar Altimeter 
Laser Altimeter 
GPS Navigation

SAMPLING 
RATES
0.1 sec

0.1 sec 
0.1 sec 
1 .0 sec
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Section 2 provides details on the survey equipment, the data channels, their respective 

sensitivities, and the navigation/flight path recovery procedure.

2. SURVEY EQUIPMENT

This section provides a brief description of the geophysical instruments used to acquire 

the survey data and the calibration procedures employed.

Magnetometer

Model: Fugro AM-102 processor with a Geometrics G-822 sensor 

Type: Optically pumped cesium vapour 

Sensitivity: 0.01 nT 

Sample rate: 10 per second

A cesium magnetometer sensor comprises a miniature atomic absorption unit from 

which a signal proportional to the intensity of the ambient magnetic fields is derived. An 

electronic console converts this signal (called a Larmor signal) into magnetic field 

strength in nanoTeslas (nT) for display and recording by a data acquisition system. The 

constant of proportionality, which relates the Larmor signal to the intensity of the 

magnetic field, is called the "gyromagnetic ratio of electrons". For the Cesium-133 atom, 

this is very accurately known to be 3.49856 Hz/nT. This is about 82 times higher than 

the common proton precession magnetometer, and is the reason that the cesium 

magnetometer has a better sensitivity.
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The three main elements of the cesium sensor are a cesium lamp, an absorption cell 

containing cesium vapour and a photosensitive diode, all mounted in a common optical 

axis. This sensor element is then typically connected by a 3 metre long multi-conductor 

coaxial cable to another cylinder, which contains the electronics for the sensor.

The magnetometer sensor is housed in the bird, 30 m below the helicopter.

Magnetic Base Station

The CF1 Base Station Cesium Magnetometer is a high-sensitivity cesium magnetometer 

designed for base station applications where a high resolution is required. The cesium 

sensor of the CF1 is mounted on a non-magnetic tripod and is connected to a processor 

and PC-Datalogger by a long sensor cable. The CF1 operates from a 24 VDC power 

source.

The CF1 features:
* 0.01 nT resolution over 20,000 nT to 100,000 nT range
* high gradient tolerance
* automatic tuning
* sampling rate of up to 10 times per second
* real-time datalogger for storage onto removable FLASH memory card
* data displayed on LCD screen as Magnetic Field, GPS time, and non 

linear variation over a 1 minute chord
* operates on 24 VDC power

The CF1 Cesium Base Station Magnetometer comprises the following:
* a magnetometer processor card
* a cesium sensor mounted on a nonmagnetic tripod
* a 20m long sensor cable
* a 24 VDC power supply
* removable FLASH memory card for data storage



-2.6-

Primary Base Station Magnetometer:

Model: Fugro CF1 base station 

Sensor type: Scintrex CS2 cesium vapour

Counter specifications: Accuracy:  0.1 nT
Resolution: 0.01 nT
Sample rate 1 Hz

Sensitivity: O.IOnT 

Sample rate: 0.2 per second

Secondary Base Station Magnetometer:

Model: GEM Systems GSM-19 

Sensor type: Overhauser Magnetics

Counter specifications: Accuracy:  0.1 nT
Resolution: 0.01 nT
Sample rate 1 Hz

Sensitivity: O.IOnT 

Sample rate: 3.0 seconds

The primary base station magnetometer was located at latitude 47B 03' 21.667" N, 

longitude 79s 47' 55.836" W at an elevation of 299.1 metres above the WGS84 ellipsoid. 

A digital recorder is operated in conjunction with the base station magnetometer to record 

the diurnal variations of the earth's magnetic field. The clock of the base station is 

synchronized with that of the airborne system through the GPS clock to permit subsequent 

removal of diurnal drift.
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Radar Altimeter

Manufacturer: 

Model: 

Type: 

Sensitivity:

Honeywell/Sperry

RT330

Short pulse modulation, 4.3 GHz

0.3m

The radar altimeter measures the vertical distance between the helicopter and the ground.

Analog Recorder

Manufacturer: RMS Instruments

Type: DGR33 dot-matrix graphics recorder

Resolution: 4x4 dots/mm

Speed: 1.5 mm/sec

The analog profiles are recorded on chart paper in the aircraft during the survey. Table

2-1 lists the geophysical data channels and the vertical scale of each profile.

Table 2-1. The Analog Profiles

Channel 
Name
ALTR
MAGC
MAGF
KPA1
TDC3

Parameter
altimeter (radar)
magnetics, coarse
magnetics, fine
Pressure (kPa)
Temperature (0C)

Scale 
units/mm
10ft

20 nT
2.0 nT

Designation on 
Digital Profile

ALTR
MAGC
MAGF
KPA1
TDC3
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Digital Data Acquisition System

Manufacturer: RMS Instruments

Model: DGR 33

Recorder: Flash Card

The data are stored on a 48Mb flash card and are downloaded to the field workstation PC 

at the survey base for verification, backup and preparation of in-field products.

Video Flight Path Recording System

Type: Panasonic VMS Colour Video Camera (NTSC) and VCR 

Model: Camera: AG-720; VCR:WV-CL322

Fiducial numbers are recorded continuously and are displayed on the margin of each 

image. This procedure ensures accurate correlation of analog and digital data with 

respect to visible features on the ground.

Navigation (Global Positioning System)

GPS brings a number of important benefits to aerial surveying. First, the coordinates of 

the survey aircraft (horizontal and vertical) are provided on a continuous basis. This not
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only improves the quality of survey navigation and reduces its cost, it also simplifies data 

compilation and presentation by eliminating, to a large degree, the tedious and error- 

prone manual steps of flight path recovery from film or video. Secondly, GPS provides a 

reusable positioning system. Surveys flown at different times in the same area may be 

precisely correlated in position, making it easy to repeat survey lines or to fly gap-filler 

lines, etc.

The Fugro GPS system is based on the Ashtech Z-Surveyor GPS receivers, and 

includes the following:

* The Fugro PNAV-2001 Navigation Interface/Display Computer
* 1 Ashtech GG24 GPS receivers (one antenna mounted on helicopter)
* A differential base station utilising an Ashtech Z-surveyor located at the base at the 

base station site, for post-survey differential corrections.

The Fugro GPS system is configured in the following manner: the GG24 mounted on 

the helicopter passes raw GPS position to the PNAV. The PNAV compares the raw 

data with the planned flight path and updates the flight path information in the operator's 

LCD panel and on the navigation display for the pilot. Finally the PNAV-2001 also 

collects the data from the GPS and forwards it to the PDAS-1000 for storage and later 

use in differential corrections.

An Ashtech Z-Surveyor is located at the base station site. Base station fixes are logged 

to an on-board static memory device. At the end of each flight, the base and remote 

static memory devices are downloaded to a PC for post-flight differential corrections.

Accuracy of the post-survey differentially corrected positions is better than   0.5 metres
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Airborne Receiver

Model: Ashtech GG24

Type: Single frequency, 12 channels, GPS/Glonass capability

Accuracy: Manufacturer's stated accuracy for differential corrected
GPS is ^ metre

The airborne GPS antenna was installed on the tail of the helicopter.

Base Station

Model: Ashtech Z-Surveyor

Type: Dual frequency, 12 channels, full wavelength carrier on L1 and L2

Accuracy: Manufacturer's stated accuracy for differential corrected
GPS is *:1 metre

The Ashtech Z-Surveyor GPS unit is operated as a GPS base station and utilizes time- 

coded signals from at least four of the NAVSTAR satellites. The raw base station data are 

recorded permitting post-survey processing for theoretical accuracy of better than 0.5 

metre. The GPS records data relative to the GRS80 ellipsoid, which is the basis of the 

revised North American Datum (NAD83). The Ashtech Z-Surveyor base was used as the 

primary unit for post processing.

Although the base station receiver is able to calculate its own latitude and longitude, a 

higher degree of accuracy can be obtained if the reference unit is established on a known 

benchmark or triangulation point. For this survey, the base station position was not tied to 

any known reference point. The GPS base station was located at the Highway
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Maintenance Yard on Highway 11 just south of Temagami, Ontario, near the helicopter 

landing pad. The base station location was determined to be at latitude 47a 03' 0.489" N, 

longitude 79s 47' 35.368" W at an elevation of 299.143 metres above the WGS84 

ellipsoid. The base station magnetometer was located in the bush behind the Temagami 

Shores Inn on the south edge of the town of Temagami, Ontario. Its geographic location is 

described above.

Field Workstation

A PC is used at the survey base to verify data quality and completeness. Flight data are 

transferred to the PC hard drive to permit the creation of a database using a proprietary 

software package and Geosoft Oasis Montaj. This process allows the field operators to 

display both the positional (flight path) and geophysical data on a screen or printer. 

The in-field processing consisted of the following steps:

* Post-flight processing of the raw GPS locations (base and remote) to 
create a differentially corrected position file.

* Import of survey data into OASIS montaj  database.
* Flight path generation and validation.
* Inspection of magnetic, GPS and terrain clearance for Quality Control
* Correction of magnetic data for diurnal variation and IGRF

Final data processing, data archiving and reporting was completed at the Fugro 

Airborne Surveys Limited offices in Mississauga, Ontario.
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3. PRODUCTS AND PROCESSING TECHNIQUES

Table 3-1 lists the maps and products that have been provided under the terms of the 

survey agreement. Other products can be prepared from the existing data, if requested. 

Most parameters can be displayed as contours, profiles, or in colour.

Base Maps

Base maps of the survey area have been produced from published topographic maps. 

These provide a relatively accurate, distortion-free base which facilitates correlation of the 

navigation data to the UTM grid. The original topographic maps are scanned to a bitmap 

format and combined with geophysical data for plotting the final maps. All maps are 

created using the following parameters:

Projection Description:

Datum: NAD27 (Manitoba, Ontario)
Ellipsoid: Clarke 1866
Projection: UTM (Zone: 17)
Central Meridian: 81 a W
False Northing: O
False Easting: 500000
Scale Factor: 0.9996
WGS84 to Local Conversion: Molodensky
Datum Shifts: DX: 9 DY: -157 DZ: -184
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Table 3-1 Survey Products

1. Final Paper Maps (+S prints) @ 1:5,000

Total magnetic field contoured at 5,10, 50 and 250 nT 
Calculated Vertical Magnetic Gradient 
Flight Path

2. Additional Products

Digital archive including Geosoft format database, grids and Geosoft MAP files 
Survey report (3 copies) 
Analog chart records 
Flight path videocassettes

Note: Other products can be produced from the survey data, if requested.

Total Magnetic Field

The magnetic data was corrected to produce measured gradients and a final levelled 

total field product by the application of the following sequence of procedures:

Data quality check on the raw magnetic data.
Loading, checking and application of the measured diurnal data.
Lag correction.

The data quality check was accomplished in the field by applying a fourth difference 

filter to the raw magnetic data after it had been loaded into the OASIS montaj  

database. Plotting the raw and filtered data together permitted tracking the performance 

of the magnetometer sensor as well as monitoring the noise levels that were 

superimposed on the data during survey activities. Magnetometer noise levels were 

maintained within stated specifications
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The aeromagnetic data were inspected in both grid and profile format. Spikes were 

removed manually with the aid of a fourth difference calculation and small gaps were 

interpolated using an Akima spline. The diurnal magnetic data had a base of 57308.99 nT 

removed, was inspected and filtered, then subtracted from the total field magnetic data. 

Grids were created and compared to the non-diurnally corrected data to ensure diurnal 

removal resulted in a better quality of data. The diurnally corrected grids were then 

contoured and the lag was determined and applied. Calculated Vertical Magnetic Gradient 

grids were produced to aid in the detection and removal of lag. Once the lag had been 

removed grids were created and examined to determine if additional leveling was required. 

Tie line levelling was only used on lines which had two intersections with tie lines. Manual 

adjustments were applied to any lines that required additional levelling, as indicated by 

shadowed images of the gridded vertical gradient. After the application of tie-line 

levelling, a procedure known as microlevelling can be applied. This technique is 

designed to remove any persistent, low-amplitude component of flight line noise 

remaining after tie-line levelling. A series of directional filters is applied to the magnetic 

grid to produce a decorrugation "noise" grid. This grid is then re-sampled back into the 

database where the resultant "noise" channel is further filtered to remove short 

wavelength responses that could be due to geologic sources. The amplitude of the 

"noise" channel is also limited to restrict the effect that the microlevelling might have on 

strong geologic response. Finally, the "noise" channel is subtracted from the tie-line 

levelled or diurnally corrected channel created earlier in the processing sequence, 

resulting in the final levelled channel.
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Calculated Vertical Magnetic Gradient

Geosoft's Magmap software was used to calculate the first vertical gradient of the levelled 

total magnetic field data. This calculation enhances the response of magnetic bodies in 

the upper 500 metres and attenuates the response of deeper bodies. The resulting 

vertical gradient map provides better definition and resolution of near-surface magnetic 

units. It also identifies weak magnetic features that may not be evident on the total field 

map. However, regional magnetic variations and changes in lithology may be better 

defined on the total magnetic field map.

Contour, Colour and Shadow Map Displays

The geophysical data are interpolated onto a regular grid using a modified Akima spline 

technique. The resulting grid is suitable for generating contour maps of excellent quality. 

The grid cell size is 12.5 metres.

Interpolating the grid cells before plotting produces smoothly varying colour maps. The 

parameter is then incremented with respect to specific amplitude ranges to provide colour 

"contour" maps. On maps where two survey grids are presented the colour histogram has 

been calculated to best show the features on both grids. Colour maps of the total magnetic 

field are particularly useful in defining the lithology of the survey area.
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4. SURVEY RESULTS 

General Discussion

An helicopterborne magnetic survey over the Block 3 in the Marten River area, Ontario 

has been flown on behalf of JML Resources Ltd.. Fugro Airborne Surveys field 

operations in were carried out under the supervision of Darcy McGill, Geophysicist. Data 

processing at the offices of Fugro Airborne Surveys in Mississauga, Ontario was done 

by Darcy McGill and Doug Robinson, Geophysicists, under the supervision of Emily 

Farquhar, Geophysicist and manager for Interpretation and Processing.

A total of 396.2 km including 382.0 km of traverse line and 14.2 km of tie line data has 

been flown. Coverage of the survey area is complete.The data is of good quality, with 

noise levels within contract specifications, and accurately represents the geophysical 

response of the Earth in the survey area.

The survey results are presented on 1 separate map sheet for each parameter at a scale 

of 1:10,000. The Geosoft format grids of the total magnetic intensity and calculated vertical 

gradient data are named with the product type (ex. MAG, CVG) and then the block name.

Respectfully submitted,

FUGRO AIRBORNE SURVEYS CORP.

Emily Farquhar M.Sc. Geophysics 
Geophysicist

R2092-62002



INTERPRETATION

Interpretation Criteria

Structural breaks have been identified on the basis of truncations and offsets in 

magnetic features, taken mostly from the vertical magnetic gradient grid. Magnetic units 

and lineaments - weak magnetic trends that may represent lithological contacts or 

structural breaks were identified independently of the geological data and should not be 

considered definitive.

In the interpretation of magnetic data, the anomaly wavelength is fundamentally related 

to the burial depth of the source. Attenuation caused by thickness of non-magnetic (air, 

water or sediment) is due almost entirely to the increase in distance between the sensor 

and the magnetic source. The rate of this magnetic attenuation depends upon both the 

type of body and the inverse square of the distance from source. Under special 

circumstances (i.e. where remanent magnetism developed during a period of reversed 

polarity and is retained within a large volume of material), magnetic units may actually 

subtract from the total field response. Anomalies generated by this process are thereby 

weaker in intensity or even negative in amplitude.

Marten River Area Target

The geologic target for the Marten River Area magnetic survey are kimberlite diatremes, 

which could appear as small localized magnetic anomalies. Depending on the magnetic



susceptibility of the host rock, the fresh kimberlite can create a magnetic response that 

may be either positive or negative and of varying amplitude. For example, if the diatreme 

was emplaced during a period of magnetic reversal, as compared to the recent ambient 

field, then the magnetic geophysical response would appear to be negative relative to 

the surrounding host rock. Alternatively, if the magnetic susceptibility of the host rock is 

very similar to that of the diatreme then there may be little or no magnetic expression to 

it. For this survey, potential targets have been selected by attempting to identify isolated, 

circular magnetic anomalies that may or may not be coincident with areas of structural 

weakness as identified by magnetic lineaments and offsets of magnetic units.

Block 3

There is a total magnetic variation across the survey block of close to 2000 nT. The total 

magnetic intensity grid is dominated by a complex pattern of intersecting NW, NS and 

near EW lineations plus some high amplitude anomalies from what appear to be folded 

units with high magnetic susceptibilities. A very strong linear magnetic anomaly cross 

cutting the area in a NW-SE direction is probably due to a diabase dike. Isolated 

magnetic anomalies, as detailed in table 1.1 have been identified from the calculated 

vertical magnetic gradient. The diameters and amplitudes of the features listed in this 

table have been estimated from the profile data and are very approximate.



Table 1.1 Locations of Isolated Magnetic Anomalies

Anomaly UTM E____UTM N____Diameter Amplitude

1
2

3

4

5

6

612348

610432

611314

610734

612691

612473

5181676

5178552

5183051

5175910

5181016

5180657

120m

150m

100m

50 m

40 m

180m

65 nT

37 nT

95 nT (ne;

10 nT

12 nT

148 nT

All anomalies are circular magnetic highs relative to the surrounding magnetic field 

except for anomaly number 3 which appears as a definite magnetic low within a strongly 

magnetized folded unit in the northwest part of the survey block. Anomaly number 1 is 

the most isolated of the targets and may be associated with a NNW trending weak 

magnetic low. Anomalies 4 and 5 are small one to two line features with low amplitudes. 

Anomaly number 6 is fairly high amplitude anomaly sitting on the side of the strongly 

magnetized NW trending dike, at the point where a break in the nearby magnetic 

lineaments may be indicative of some ENE faulting.

Recommendations

Aeromagnetic interpretation is an ideal method of differentiating and defining magnetic 

terrains and establishing structural trends and major tectonic elements that contribute to 

an improved understanding of the geological setting within the survey area. Integration 

of existing geological information and further enhancement of the magnetic data through 

methods designed to highlight circular magnetic patterns would ensure the best results



from the ensuing follow-up work. For this area it would be useful to calculate analytic 

signal grids and review the magnetic data with more detail using shadowing and higher 

order derivative techniques. Euler deconvolution and Keating coefficient generation 

would pick out potential circular anomalous patterns that could have been missed or 

hidden in the regional magnetic fabric. The results from these processes should be 

reviewed with closer attention to available regional and local geological, geochemical 

and geotechnical information.

Emily Farquhar MSc
Geophysicist
Fugro Airborne Surveys



APPENDIX A 

LIST OF PERSONNEL

The following personnel were involved in the acquisition, processing, and presentation of 
data, relating to an airborne magnetic survey carried out for JML Resources Ltd., near 
Marten River Area, Ontario.

David Miles Manager, Helicopter Operations
Emily Farquhar Manager, Data Processing and Interpretation
Michael Senko Senior Geophysical Operator
Darcy McGill Field Geophysicist
Terry Thomson Pilot
Doug Robinson Geophysical Dataprocessor
Darcy McGill Geophysical Dataprocessor
Lyn Vanderstarren Drafting Supervisor
Albina Tonello Secretary/Expediter

The survey consisted of 396.2 km of coverage, flown from January 31 to February 4, 
2002.

All personnel are employees of Fugro Airborne Surveys, except for the pilot who is on 
contract to Questral Helicopters



APPENDIX B - BACKGROUND INFORMATION

Magnetics

Total field magnetics provides information on the magnetic properties of the earth 

materials in the survey area. The information can be used to locate magnetic bodies of 

direct interest for exploration, and for structural and lithological mapping.

The total field magnetic response reflects the abundance of magnetic material, in the 

source. Magnetite is the most common magnetic mineral. Other minerals such as 

ilmenite, pyrrhotite, franklinite, chromite, hematite, arsenopyrite, limonite and pyrite are 

also magnetic, but to a lesser extent than magnetite on average.

In some geological environments, an EM anomaly with magnetic correlation has a greater 

likelihood of being produced by sulphides than one that is non-magnetic. However, 

sulphide ore bodies may be non-magnetic (e.g., the Kidd Creek deposit near Timmins, 

Canada) as well as magnetic (e.g., the Mattabi deposit near Sturgeon Lake, Canada).

Iron ore deposits will be anomalously magnetic in comparison to surrounding rock due to 

the concentration of iron minerals such as magnetite, ilmenite and hematite.

Changes in magnetic susceptibility often allow rock units to be differentiated based on the 

total field magnetic response. Geophysical classifications may differ from geological 

classifications if various magnetite levels exist within one general geological classification.



Geometric considerations of the source such as shape, dip and depth, inclination of the 

earth's field and remanent magnetization will complicate such an analysis.

In general, mafic lithologies contain more magnetite and are therefore more magnetic than 

many sediments which tend to be weakly magnetic. Metamorphism and alteration can 

also increase or decrease the magnetization of a rock unit.

Textural differences on a total field magnetic contour, colour or shadow map due to the 

frequency of activity of the magnetic parameter resulting from inhomogeneities in the 

distribution of magnetite within the rock, may define certain lithologies. For example, near 

surface volcanics may display highly complex contour patterns with little line-to-line 

correlation.

Rock units may be differentiated based on the plan shapes of their total field magnetic 

responses. Mafic intrusive plugs can appear as isolated "bulls-eye" anomalies. Granitic 

intrusives appear as sub-circular zones, and may have contrasting rings due to contact 

metamorphism. Generally, granitic terrain will lack a pronounced strike direction, although 

granite gneiss may display strike.

Linear north-south units are theoretically not well-defined on total field magnetic maps in 

equatorial regions due to the low inclination of the earth's magnetic field. However, most 

stratigraphic units will have variations in composition along strike, which will cause the 

units to appear as a series of alternating magnetic highs and lows.



Faults and shear zones may be characterized by alteration, which causes destruction of 

magnetite (e.g., weathering) which produces a contrast with surrounding rock. Structural 

breaks may be filled by magnetite-rich, fracture filling material as is the case with diabase 

dikes, or by non-magnetic felsic material.

Faulting can also be identified by patterns in the magnetic total field contours or colours. 

Faults and dikes tend to appear as lineaments and often have strike lengths of several 

kilometres. Offsets in narrow, magnetic, stratigraphic trends also delineate structure. 

Sharp contrasts in magnetic lithologies may arise due to large displacements along strike- 

slip or dip-slip faults.



APPENDIX C

The coordinate system for all grids and XYZ files is projected as follows

Datum NAD27
Local Transformation Manitoba/Ontario
Spheroid Clarke 1866
Projection UTM
Central meridian 81 West
False easting O
False northing 500000
Scale factor 0.9996
Northern parallel N/A
Base parallel N/A 
WGS84 to local conversion method Molodensky
Delta X shift +9
Delta Y shift -157
Delta Z shift -184

If you have any problems with this archive please contact

Processing Manager
FUGRO AIRBORNE SURVEYS LTD.

2270 Argentia Road
Mississauga, Ontario
Canada L5N 6A6
Tel (905) 812-0212
Fax (905) 812-1504

E-mail toronto@fugroairborne.com
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SUMMARY

This report describes the logistics and results of an airborne magnetometer survey carried 

out for JML Resources Ltd. over a small block located in Joan Twp. In the Marten River 

area, Ontario. The traverse lines accounted for 22.0 line kilometres and the tie lines 1.6 

kilometres for a total of 23.6 km. The survey was flown from January 31 to February 4, 

2002.

The purpose of the survey was to record detailed magnetic data over the block to provide 

information that could be used to map the geology and structure of the survey area. This 

was accomplished by using a high sensitivity cesium magnetometer. The information from 

this sensor was processed to produce maps that display the magnetic properties of the 

survey areas. A GPS electronic navigation system, combined with a GPS base station 

and post processing of the positional data, ensured accurate positioning of the 

geophysical data with respect to the base maps.
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1. INTRODUCTION

A magnetic survey was flown for JML Resources Ltd., from January 31 to February 4, 

2002 over claim 1219784 located in Joan Twp. in the Marten River area, Ontario. The 

survey area can be located on NTS map sheet 41P (Figure 1). The land is held by

JML Resources Ltd.
1351E Kelly Lake Road, Unit 8
Sudbury, ON
P3E 5P5

Full survey coverage consisted of 23.6 line-km, including tie lines. Total distance flown 

over the mining lands covered in claim 1219784 was 8.8 kilometres. Flight lines were flown 

at an azimuth of O with a traverse line separation of 75 metres. 

The survey area and general flight specifications are as follows:

Traverse Line direction: N00 E
Tie Line Direction: N0900 E
Nominal Traverse Line Spacing: 75 m
Nominal Tie Line Spacing: 2 lines per block
Nominal Survey Altitude 60 m AGL
Nominal Sensor Altitude 30 m AGL

The extent of the Block 6 was defined by the following coordinates:

MinX Max X Min Y Max Y
571575 572350 5209575 5211630 

Area coordinates (UTM projection, NAD 27 datum, Zone 17N)
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The survey employed a magnetometer, radar altimeter, video camera, analog and digital 

recorders, and an electronic navigation system. The instrumentation was installed in an 

AStar 350B3 helicopter, Registration CG ECL provided by Questral Helicopters Ltd. 

The mean terrain clearance adopted for the aircraft and instrumentation during normal 

survey flying was 60 metres. Actual terrain clearance of the aircraft varied, but was 

maintained as near to 60 metres as possible given safety considerations. A line was not 

accepted if height variations  10 metres from the nominal survey altitude persisted for 

distances in excess of 2.0 kilometres, except where dictated by safety considerations.

Aircraft ground speed was maintained at approximately 100 km/h, equivalent to a 

maximum ground speed of 30 metres/second. The data were recorded using a 0.1 

second sample interval, which resulted in geophysical measurements approximately 

every 3 metres along the survey lines. Sampling rates for data in each channel are 

specified in the table below.

SYSTEM

Cesium Vapour 
Magnetometers 
Radar Altimeter 
Laser Altimeter 
GPS Navigation

SAMPLING

0.1 sec

0.1 sec 
0.1 sec 
1 .0 sec

Section 2 provides details on the survey equipment, the data channels, their respective 

sensitivities, and the navigation/flight path recovery procedure.
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2. SURVEY EQUIPMENT

This section provides a brief description of the geophysical instruments used to acquire 

the survey data and the calibration procedures employed.

Magnetometer

Model: Fugro AM-102 processor with a Geometrics G-822 sensor

Type: Optically pumped cesium vapour

Sensitivity: 0.01 nT

Sample rate: 10 per second

A cesium magnetometer sensor comprises a miniature atomic absorption unit from

which a signal proportional to the intensity of the ambient magnetic fields is derived. An

electronic console converts this signal (called a Larmor signal) into magnetic field

strength in nanoTeslas (nT) for display and recording by a data acquisition system. The

constant of proportionality, which relates the Larmor signal to the intensity of the

magnetic field, is called the "gyromagnetic ratio of electrons". For the Cesium-133 atom,

this is very accurately known to be 3.49856 Hz/nT. This is about 82 times higher than

the common proton precession magnetometer, and is the reason that the cesium

magnetometer has a better sensitivity.

The three main elements of the cesium sensor are a cesium lamp, an absorption cell

containing cesium vapour and a photosensitive diode, all mounted in a common optical
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axis. This sensor element is then typically connected by a 3 metre long multi-conductor 

coaxial cable to another cylinder, which contains the electronics for the sensor.

The magnetometer sensor is housed in the bird, 30 m below the helicopter.

Magnetic Base Station

The CF1 Base Station Cesium Magnetometer is a high-sensitivity cesium magnetometer 

designed for base station applications where a high resolution is required. The cesium 

sensor of the CF1 is mounted on a non-magnetic tripod and is connected to a processor 

and PC-Datalogger by a long sensor cable. The CF1 operates from a 24 VDC power 

source.

The CF1 features:
* 0.01 nT resolution over 20,000 nT to 100,000 nT range
* high gradient tolerance
* automatic tuning
* sampling rate of up to 10 times per second
* real-time datalogger for storage onto removable FLASH memory card
* data displayed on LCD screen as Magnetic Field, GPS time, and non 

linear variation over a 1 minute chord
* operates on 24 VDC power

The CF1 Cesium Base Station Magnetometer comprises the following:
* a magnetometer processor card
* a cesium sensor mounted on a nonmagnetic tripod
* a 20m long sensor cable
* a 24 VDC power supply
* removable FLASH memory card for data storage

Primary Base Station Magnetometer:

Model: Fugro CF1 base station 

Sensor type: Scintrex CS2 cesium vapour



-2.6-

Counter specifications: Accuracy:  0.1 nT
Resolution: 0.01 nT
Sample rate 1 Hz

Sensitivity: O.IOnT 

Sample rate: 0.2 per second

Secondary Base Station Magnetometer:

Model: GEM Systems GSM-19 

Sensor type: Overhauser Magnetics

Counter specifications: Accuracy:  0.1 nT
Resolution: 0.01 nT
Sample rate 1 Hz

Sensitivity: O.IOnT 

Sample rate: 3.0 seconds

The primary base station magnetometer was located at latitude 47a 03' 21.667" N, 

longitude 79s 47' 55.836" W at an elevation of 299.1 metres above the WGS84 ellipsoid. 

A digital recorder is operated in conjunction with the base station magnetometer to record 

the diurnal variations of the earth's magnetic field. The clock of the base station is 

synchronized with that of the airborne system through the GPS clock to permit subsequent 

removal of diurnal drift.
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Radar Altimeter

Manufacturer: 

Model: 

Type: 

Sensitivity:

Honeywell/Sperry

RT330

Short pulse modulation, 4.3 GHz

0.3m

The radar altimeter measures the vertical distance between the helicopter and the ground.

Analog Recorder

Manufacturer: 

Type: 

Resolution: 

Speed:

RMS Instruments

DGR33 dot-matrix graphics recorder

4x4 dots/mm

1.5 mm/sec

The analog profiles are recorded on chart paper in the aircraft during the survey. Table 

2-1 lists the geophysical data channels and the vertical scale of each profile.

Table 2-1. The Analog Profiles

Channel 
Name
ALTR
MAGC
MAGF
KPA1
TDC3

Parameter
altimeter (radar)
magnetics, coarse
magnetics, fine
Pressure (kPa)
Temperature (0C)

Scale 
units/mm
10ft

20 nT
2.0 nT

Designation on 
Digital Profile

ALTR
MAGC
MAGF
KPA1
TDC3
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Digital Data Acquisition System

Manufacturer: RMS Instruments

Model: DGR 33

Recorder: Flash Card

The data are stored on a 48Mb flash card and are downloaded to the field workstation PC 

at the survey base for verification, backup and preparation of in-field products.

Video Flight Path Recording System

Type: Panasonic VMS Colour Video Camera (NTSC) and VCR 

Model: Camera: AG-720; VCR: WV-CL322

Fiducial numbers are recorded continuously and are displayed on the margin of each 

image. This procedure ensures accurate correlation of analog and digital data with 

respect to visible features on the ground.

Navigation (Global Positioning System)

GPS brings a number of important benefits to aerial surveying. First, the coordinates of 

the survey aircraft (horizontal and vertical) are provided on a continuous basis. This not
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only improves the quality of survey navigation and reduces its cost, it also simplifies data 

compilation and presentation by eliminating, to a large degree, the tedious and error- 

prone manual steps of flight path recovery from film or video. Secondly, GPS provides a 

reusable positioning system. Surveys flown at different times in the same area may be 

precisely correlated in position, making it easy to repeat survey lines or to fly gap-filler 

lines, etc.

The Fugro GPS system is based on the Ashtech Z-Surveyor GPS receivers, and 

includes the following:

* The Fugro PNAV-2001 Navigation Interface/Display Computer
* 1 Ashtech GG24 GPS receivers (one antenna mounted on helicopter)
* A differential base station utilising an Ashtech Z-surveyor located at the base at the 

base station site, for post-survey differential corrections.

The Fugro GPS system is configured in the following manner: the GG24 mounted on 

the helicopter passes raw GPS position to the PNAV. The PNAV compares the raw 

data with the planned flight path and updates the flight path information in the operator's 

LCD panel and on the navigation display for the pilot. Finally the PNAV-2001 also 

collects the data from the GPS and forwards it to the PDAS-1000 for storage and later 

use in differential corrections.

An Ashtech Z-Surveyor is located at the base station site. Base station fixes are logged 

to an on-board static memory device. At the end of each flight, the base and remote 

static memory devices are downloaded to a PC for post-flight differential corrections.

Accuracy of the post-survey differentially corrected positions is better than   0.5 metres
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Airborne Receiver

Model: Ashtech GG24

Type: Single frequency, 12 channels, GPS/Glonass capability

Accuracy: Manufacturer's stated accuracy for differential corrected
G PS is ^ metre

The airborne GPS antenna was installed on the tail of the helicopter.

Base Station

Model: Ashtech Z-Surveyor

Type: Dual frequency, 12 channels, full wavelength carrier on L1 and L2

Accuracy: Manufacturer's stated accuracy for differential corrected
GPS is ^ metre

The Ashtech Z-Surveyor GPS unit is operated as a GPS base station and utilizes time- 

coded signals from at least four of the NAVSTAR satellites. The raw base station data are 

recorded permitting post-survey processing for theoretical accuracy of better than 0.5 

metre. The GPS records data relative to the GRS80 ellipsoid, which is the basis of the 

revised North American Datum (NAD83). The Ashtech Z-Surveyor base was used as the 

primary unit for post processing.

Although the base station receiver is able to calculate its own latitude and longitude, a 

higher degree of accuracy can be obtained if the reference unit is established on a known 

benchmark or triangulation point. For this survey, the base station position was not tied to 

any known reference point. The GPS base station was located at the Highway
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Maintenance Yard on Highway 11 just south of Temagami, Ontario, near the helicopter 

landing pad. The base station location was determined to be at latitude 47a 03' 0.489" N, 

longitude 79e 47' 35.368" W at an elevation of 299.143 metres above the WGS84 

ellipsoid. The base station magnetometer was located in the bush behind the Temagami 

Shores Inn on the south edge of the town of Temagami, Ontario. Its geographic location is 

described above.

Field Workstation

A PC is used at the survey base to verify data quality and completeness. Flight data are 

transferred to the PC hard drive to permit the creation of a database using a proprietary 

software package and Geosoft Oasis Montaj. This process allows the field operators to 

display both the positional (flight path) and geophysical data on a screen or printer. 

The in-field processing consisted of the following steps:

* Post-flight processing of the raw GPS locations (base and remote) to 
create a differentially corrected position file.

* Import of survey data into OASIS montaj  database.
* Flight path generation and validation.
* Inspection of magnetic, GPS and terrain clearance for Quality Control
* Correction of magnetic data for diurnal variation and IGRF

Final data processing, data archiving and reporting was completed at the Fugro 

Airborne Surveys Limited offices in Mississauga, Ontario.
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3. PRODUCTS AND PROCESSING TECHNIQUES

Table 3-1 lists the maps and products that have been provided under the terms of the 

survey agreement. Other products can be prepared from the existing data, if requested. 

Most parameters can be displayed as contours, profiles, or in colour.

Base Maps

Base maps of the survey area have been produced from published topographic maps. 

These provide a relatively accurate, distortion-free base which facilitates correlation of the 

navigation data to the UTM grid. The original topographic maps are scanned to a bitmap 

format and combined with geophysical data for plotting the final maps. All maps are 

created using the following parameters:

Projection Description:

Datum: NAD27 (Manitoba, Ontario)
Ellipsoid: Clarke 1866
Projection: UTM (Zone: 17)
Central Meridian: 81 s W
False Northing: O
False Easting: 500000
Scale Factor: 0.9996
WGS84 to Local Conversion: Molodensky
Datum Shifts: DX: 9 DY: -157 DZ: -184
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Table 3-1 Survey Products

1. Final Paper Maps (+S prints) @ 1:5,000

Total magnetic field
Calculated Vertical Magnetic Gradient
Flight Path

2. Additional Products

Digital archive including Geosoft format database, grids and Geosoft MAP files 
Survey report (3 copies) 
Analog chart records 
Flight path videocassettes

Note: Other products can be produced from the survey data, if requested.

Total Magnetic Field

The magnetic data was corrected to produce measured gradients and a final levelled 

total field product by the application of the following sequence of procedures:

Data quality check on the raw magnetic data.
Loading, checking and application of the measured diurnal data.
Lag correction.

The data quality check was accomplished in the field by applying a fourth difference 

filter to the raw magnetic data after it had been loaded into the OASIS montaj  

database. Plotting the raw and filtered data together permitted tracking the performance 

of the magnetometer sensor as well as monitoring the noise levels that were 

superimposed on the data during survey activities. Magnetometer noise levels were 

maintained within stated specifications
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The aeromagnetic data were inspected in both grid and profile format. Spikes were 

removed manually with the aid of a fourth difference calculation and small gaps were 

interpolated using an Akima spline. The diurnal magnetic data had a base of 57308.99 nT 

removed, was inspected and filtered, then subtracted from the total field magnetic data. 

Grids were created and compared to the non-diurnally corrected data to ensure diurnal 

removal resulted in a better quality of data. The diurnally corrected grids were then 

contoured and the lag was determined and applied. Calculated Vertical Magnetic Gradient 

grids were produced to aid in the detection and removal of lag. Once the lag had been 

removed grids were created and examined to determine if additional leveling was required. 

Tie line levelling was only used on lines which had two intersections with tie lines. Manual 

adjustments were applied to any lines that required additional levelling, as indicated by 

shadowed images of the gridded vertical gradient. After the application of tie-line 

levelling, a procedure known as microlevelling can be applied. This technique is 

designed to remove any persistent, low-amplitude component of flight line noise 

remaining after tie-line levelling. A series of directional filters is applied to the magnetic 

grid to produce a decorrugation "noise" grid. This grid is then re-sampled back into the 

database where the resultant "noise" channel is further filtered to remove short 

wavelength responses that could be due to geologic sources. The amplitude of the 

"noise" channel is also limited to restrict the effect that the microlevelling might have on 

strong geologic response. Finally, the "noise" channel is subtracted from the tie-line 

levelled or diurnally corrected channel created earlier in the processing sequence, 

resulting in the final levelled channel.
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Calculated Vertical Magnetic Gradient

Geosoft's Magmap software was used to calculate the first vertical gradient of the levelled 

total magnetic field data. This calculation enhances the response of magnetic bodies in 

the upper 500 metres and attenuates the response of deeper bodies. The resulting 

vertical gradient map provides better definition and resolution of near-surface magnetic 

units. It also identifies weak magnetic features that may not be evident on the total field 

map. However, regional magnetic variations and changes in lithology may be better 

defined on the total magnetic field map.

Contour, Colour and Shadow Map Displays

The geophysical data are interpolated onto a regular grid using a modified Akima spline 

technique. The resulting grid is suitable for generating contour maps of excellent quality. 

The grid cell size is 15 metres.

Interpolating the grid cells before plotting produces smoothly varying colour maps. The 

parameter is then incremented with respect to specific amplitude ranges to provide colour 

"contour" maps. On maps where two survey grids are presented the colour histogram has 

been calculated to best show the features on both grids. Colour maps of the total magnetic 

field are particularly useful in defining the lithology of the survey area.
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4. SURVEY RESULTS 

General Discussion

An helicopterborne magnetic survey over the Block 6 in the Marten River area, Ontario 

has been flown on behalf of JML Resources Ltd.. Fugro Airborne Surveys field 

operations in were carried out under the supervision of Darcy McGill, Geophysicist. Data 

processing at the offices of Fugro Airborne Surveys in Mississauga, Ontario was done 

by Darcy McGill and Doug Robinson, Geophysicists, under the supervision of Emily 

Farquhar, Geophysicist and manager for Interpretation and Processing.

A total of 23.6 km including 22.0 km of traverse line and 1.6 km of tie line data has been 

flown. Coverage of the survey area is complete.The data is of good quality, with noise 

levels within contract specifications, and accurately represents the geophysical 

response of the Earth in the survey area.

The survey results are presented on 1 separate map sheet for each parameter at a scale 

of 1:5,000. The Geosoft format grids of the total magnetic intensity and calculated vertical 

gradient data are named with the product type (ex. MAG, CVG) and then the block name.

Respectfully submitted,

FUGRO AIRBORNE SURVEYS CORP.

Emily Farquhar M.Sc. Geophysics 
Geophysicist

R2092-62002



INTERPRETATION 

Interpretation Criteria

Structural breaks have been identified on the basis of truncations and offsets in 

magnetic features, taken mostly from the vertical magnetic gradient grid. Magnetic units 

and lineaments   weak magnetic trends that may represent lithological contacts or 

structural breaks were identified independently of the geological data and should not be 

considered definitive.

In the interpretation of magnetic data, the anomaly wavelength is fundamentally related 

to the burial depth of the source. Attenuation caused by thickness of non-magnetic (air, 

water or sediment) is due almost entirely to the increase in distance between the sensor 

and the magnetic source. The rate of this magnetic attenuation depends upon both the 

type of body and the inverse square of the distance from source. Under special 

circumstances (i.e. where remanent magnetism developed during a period of reversed 

polarity and is retained within a large volume of material), magnetic units may actually 

subtract from the total field response. Anomalies generated by this process are thereby 

weaker in intensity or even negative in amplitude.

Marten River Area Target

The geologic target for the Marten River Area magnetic survey are kimberlite diatremes, 

which could appear as small localized magnetic anomalies. Depending on the magnetic



susceptibility of the host rock, the fresh kimberlite can create a magnetic response that 

may be either positive or negative and of varying amplitude. For example, if the diatreme 

was emplaced during a period of magnetic reversal, as compared to the recent ambient 

field, then the magnetic geophysical response would appear to be negative relative to 

the surrounding host rock. Alternatively, if the magnetic susceptibility of the host rock is 

very similar to that of the diatreme then there may be little or no magnetic expression to 

it. For this survey, potential targets have been selected by attempting to identify isolated, 

circular magnetic anomalies that may or may not be coincident with areas of structural 

weakness as identified by magnetic lineaments and offsets of magnetic units.

Block 6

There is a total magnetic variation across the survey block of just over 500 nT. The small 

block is dominated by a NW-SE trending magnetic low which could be related to some 

faulting. A strongly magnetic WNW feature is seen running across the top of the block. 

The relationship of these magnetic anomalies to the geology would be aided by 

comparison of these results to some regional geological or geophysical maps. There are 

no obvious isolated magnetic anomalies within this block.

Recommendations

Aeromagnetic interpretation is an ideal method of differentiating and defining magnetic 

terrains and establishing structural trends and major tectonic elements that contribute to



an improved understanding of the geological setting within the survey area. Integration 

of existing geological information and further enhancement of the magnetic data through 

methods designed to highlight circular magnetic patterns would ensure the best results 

from the ensuing follow-up work. It might be useful to calculate analytic signal grids and 

review the magnetic data with more detail using shadowing and higher order derivative 

techniques. Euler deconvolution and Keating coefficient generation would pick out 

potential circular anomalous patterns that could have been missed or hidden in the 

regional magnetic fabric. The results from these processes should be reviewed with 

closer attention to available regional and local geological, geochemical and geotechnical 

information.

Emily Farquhar MSc
Geophysicist
Fugro Airborne Surveys



APPENDIX A 

LIST OF PERSONNEL

The following personnel were involved in the acquisition, processing, and presentation of 
data, relating to an airborne magnetic survey carried out for JML Resources Ltd., near 
Marten River Area, Ontario.

David Miles Manager, Helicopter Operations
Emily Farquhar Manager, Data Processing and Interpretation
Michael Senko Senior Geophysical Operator
Darcy McGill Field Geophysicist
Terry Thomson Pilot
Doug Robinson Geophysical Dataprocessor
Darcy McGill Geophysical Dataprocessor
Lyn Vanderstarren Drafting Supervisor
Albina Tonello Secretary/Expediter

The survey consisted of 23.6 km of coverage, flown from January 31 to February 4, 2002.

All personnel are employees of Fugro Airborne Surveys, except for the pilot who is on 
contract to Questral Helicopters



APPENDIX B - BACKGROUND INFORMATION

Magnetics

Total field magnetics provides information on the magnetic properties of the earth 

materials in the survey area. The information can be used to locate magnetic bodies of 

direct interest for exploration, and for structural and lithological mapping.

The total field magnetic response reflects the abundance of magnetic material, in the 

source. Magnetite is the most common magnetic mineral. Other minerals such as 

ilmenite, pyrrhotite, franklinite, chromite, hematite, arsenopyrite, limonite and pyrite are 

also magnetic, but to a lesser extent than magnetite on average.

In some geological environments, an EM anomaly with magnetic correlation has a greater 

likelihood of being produced by sulphides than one that is non-magnetic. However, 

sulphide ore bodies may be non-magnetic (e.g., the Kidd Creek deposit near Timmins, 

Canada) as well as magnetic (e.g., the Mattabi deposit near Sturgeon Lake, Canada).

Iron ore deposits will be anomalously magnetic in comparison to surrounding rock due to 

the concentration of iron minerals such as magnetite, ilmenite and hematite.

Changes in magnetic susceptibility often allow rock units to be differentiated based on the 

total field magnetic response. Geophysical classifications may differ from geological 

classifications if various magnetite levels exist within one general geological classification.



Geometric considerations of the source such as shape, dip and depth, inclination of the 

earth's field and remanent magnetization will complicate such an analysis.

In general, mafic lithologies contain more magnetite and are therefore more magnetic than 

many sediments which tend to be weakly magnetic. Metamorphism and alteration can 

also increase or decrease the magnetization of a rock unit.

Textural differences on a total field magnetic contour, colour or shadow map due to the 

frequency of activity of the magnetic parameter resulting from inhomogeneities in the 

distribution of magnetite within the rock, may define certain lithologies. For example, near 

surface volcanics may display highly complex contour patterns with little line-to-line 

correlation.

Rock units may be differentiated based on the plan shapes of their total field magnetic 

responses. Mafic intrusive plugs can appear as isolated "bulls-eye" anomalies. Granitic 

intrusives appear as sub-circular zones, and may have contrasting rings due to contact 

metamorphism. Generally, granitic terrain will lack a pronounced strike direction, although 

granite gneiss may display strike.

Linear north-south units are theoretically not well-defined on total field magnetic maps in 

equatorial regions due to the low inclination of the earth's magnetic field. However, most 

stratigraphic units will have variations in composition along strike, which will cause the 

units to appear as a series of alternating magnetic highs and lows.



Faults and shear zones may be characterized by alteration, which causes destruction of 

magnetite (e.g., weathering) which produces a contrast with surrounding rock. Structural 

breaks may be filled by magnetite-rich, fracture filling material as is the case with diabase 

dikes, or by non-magnetic felsic material.

Faulting can also be identified by patterns in the magnetic total field contours or colours. 

Faults and dikes tend to appear as lineaments and often have strike lengths of several 

kilometres. Offsets in narrow, magnetic, stratigraphic trends also delineate structure. 

Sharp contrasts in magnetic lithologies may arise due to large displacements along strike- 

slip or dip-slip faults.



APPENDIX C

The coordinate system for all grids and XYZ files is projected as follows

Datum NAD27 
Local Transformation Manitoba/Ontario
Spheroid Clarke 1866
Projection UTM
Central meridian 81 West
False easting O
False northing 500000
Scale factor 0.9996
Northern parallel N/A
Base parallel N/A 
WGS84 to local conversion method Molodensky
Delta X shift +9
Delta Y shift -157
Delta Z shift -184

If you have any problems with this archive please contact

Processing Manager
FUGRO AIRBORNE SURVEYS LTD.

2270 Argentia Road
Mississauga, Ontario
Canada L5N 6A6
Tel (905) 812-0212
Fax (905) 812-1504

E-mail toronto@fugroairborne.com
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Applied

31,600

33,600

36,400

S1.600

SO

SO

31,600

30

SO

SO

SO

SO

SO

314,800

Applied 
Approve

31,600

53,600

S6.400

S1.600

30

SO

51,600

SO

SO

50

50

SO

SO

514,800

Assign

SO

50

SO

50

SO

51,600

SO

31,500

SO

SO

5300

51,000
5800

55,200

Assign 
Approve

0

0

0

0

0

1,600

0

1,500

0

0

300

1,000

800

35,200

Reserve

31,759

50

50

SO

S3, 137

50

50

SO

S2.100

51,000

32,875

50

50

510,871

Reserve 
Approve

51,759

SO

SO

SO

53,137

50

SO

SO

52,100

51,000

S2.875

50

50

S10.871

Due Date

2003-FEB-17

2003-FEB-17

2003-FEB-17

2003-FEB-17

2002-APR-05

2002-APR-05

2003-MAY-31

2002-OCT-16

2002-OCT-16

2003-JAN-23

2003-JAN-23

2003-JAN-23

2002-OCT-16

Reserve:
510,871

310,871

Reserve of Work 

Total Remaining

Report*: W0270.00287

Status of claim is based on information currently on record.

31M04SE2010 2.22992 ELDRIDGE 900

2002-May-27 10:51 Armstrong-d Page 1 of 1



Ministry of
Northern Development
and Mines

Date:2002-MAY-16

Ministers du 
Developpement du Nord 
et des Mines

JML RESOURCES LTD. 
1351E KELLEY LK. RD., UNIT 8 
SUDBURY, ONTARIO 
P3E 5P5 CANADA

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

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

Dear Sir or Madam

Submission Number: 2.22992 
Transaction Number(s): W0270.00287

Subject: Deemed Approval of Assessment Work

We have approved your Assessment Work Submission with the above noted Transaction Number(s) as per
6(7) of the Assessment Work Regulation. Only eligible assessment work is deemed approved for assessment work
credit. The attached Work Report Summary indicates the results of the approval.

NOTE: The report has not been reviewed for technical deficiencies and reported expenses were not evaluated 
based on the Industry Standard.

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 LUCILLE JEROME by email at 
lucille.jerome@ndm.gov.on.ca or by phone at (705) 670-5858.

Yours Sincerely,

Ron Gashinski
Senior Manager, Mining Lands Section

Gc: Resident Geologist

Ken J. Lapierre 
(Agent)

Assessment File Library

Mustang Minerals Corp. 
(Claim Holder)

Jml Resources Ltd. 
(Claim Holder)

Jml Resources Ltd. 
(Assessment Office)

Visit our website at http://www.gov.on.ca/MNDM/LANDS/mlsmnpge.htm Page: 1 Correspondence 10:17057
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609000 E
610000 E

611000 E
612000 E

613000 E
614000 E

79-34-W
79*33TN

79-32-W
79-31-W

s

79-34-W

609000 E 610000 E 611000 E 613000 E 614000 E

TECHNICAL SUMMARY

Magnetometer / Sensitivity 
Data Sampling Interval

Mag. Base Station t Sensitivity

Mag. Base Station Location
Diurnal Specification
Average Terrain Clearance
Video Recorder
Radar Altimeter
Chart Recorder
Data Acquisition System
Data Storage
Navigation
GPS Base Station
GPS Base Station Location

Map Datum
WGS84 to NAD27 Conversion
DeltaX/Y/Z
Total Line km Block 3
Date Flown
Helicopter
Helicopter Speed
Pilot
Operations Base

Geometrics G-822 1 0.01 nT
Magnetometer 0.1 s
GPS 0.2 s
Fugro CF1 1 0.01 nT
GEMGSM-19yO,2nT
47" 3.3665751 N, 79' 47.9256125' W (WGS84)
10 nT non-linear deviation over 60 s
Helicopter 60 m, Magnetometer 30 m
Panasonic AG 720 1 WV-CL322
Sperry RT330
RMS DGR33
RMS DGR33

Compact Flash Card
Ashtech GG24, ^ m accuracy
Ashtech Z-Surveyor
47' y 0.489" N, 79' 471 35.368" W,
Elevation 299.143 m (WGS84)
NAD27
Molodensky Technique
9,-157,-184
396,8 km
Jan 31 - Feb 4, 2002
AS350B3, Reg. C-GECL
35nVs
Terry Thomson
Temagami

DATA PRESENTATION

Magnetic data were gridded from diurnally corrected,
automatically and manually leveled data.

Grid interval 12.5 m, using Akima splines
Line l Tie line separation 50 m 1 1400 m
Line l Tie line direction N-S l E-W

Magnetic Inclination: 
Magnetic Declination:

73.6" 

11.9-W

FLIGHT LINES

Flight number 
Flight direction

Flight line number 
11020

t——— Reflight Number
——— Line Number
——— Area Number

Fiducials identified on profiles

60C 

5200000

46" 
45'M
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600
N

(000 LOCATION MAP 6300(
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a
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B

[L D 
n

a

f 
BLOCK J

Pplz

T — T clairr, blocks

+

DO 

5200000

|
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|4b'N
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lyWtt 79 0JO'W 79"20V/

000 630000
""^ UTM ZONL' 17 
TS: 311/11.12,13,14 NA D27 (ON&MAN) SCALt 1:.550 000

D.D 0.2 0.4 0.6 0.8 1.0 Km

0.0 0.2 04 
Scale 1 :10000

0.6 Ml

JML RESOURCES LTD. 
MARTEN RIVER AREA, NORTHERN ONTARIO

FLIGHT PATH 

BLOCK 3

MAGNETIC SURVEY

DATE: FEBRUARY 2002

REF: NAD27 (ON&MAN)

JOB: 2092

GEOPHYSICIST: E FARQUHAR

SHEET: 1

Fugro Airborne Surveys

31M04SE2010 2.22992 ELDRIDGE 230
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609000 E 610000 E 611000 E

79-32-W 

612000 E

79*31'W

613000 E 614000 E

TECHNICAL SUMMARY

Magnetometer i Sensitivity 
Data Sampling Interval

Mag. Base Station l Sensitivity

Mag. Base Station Location
Diurnal Specification
Average Terrain Clearance
Video Recorder
Radar Altimeter
Chart Recorder
Data Acquisition System
Data Storage
Navigation
GPS Base Station
GPS Base Station Location

Map Datum
WGS84 to NAD27 Conversion
Delta X y Y y Z
Total Line km Block 3
Date Flown
Helicopter
Helicopter Speed
Pilot
Operations Base

Geometrics G-822 1 0.01 nT
Magnetometer 0.1 s
GPS 0.2 s
Fugro CF1 1 0.01 nT
GEM GSM-19/0.2 nT
47' 3.366575' N, 79" 47.9256125' W (WGS84)

10 nT non-linear deviation over 60 s
Helicopter 60 m, Magnetometer 30 m
Panasonic AG 720 1 WV-CL322
Sperry RT330
RMS DGR33
RMS DGR33

Compact Flash Card
Ashtecti GG24, ^ m accuracy
Ashtech Z-Surveyor
47" 3' 0.489" N, 79" 47' 35.368" W,
Elevation 299.143 m (WGS84)
NAD27
Molodensky Technique
9,-157,-184
396.8 km
Jan 31 - Fee 4, 2002
AS350B3, Reg. C-GECL
SSm/s
Terry Thomson
Temagami

DATA PRESENTATION

Magnetic data were gridded from diurnally corrected, 
automatically and manually leveled data.

Grid interval
Line / Tie line separation
Line/Tie line direction

Magnetic Inclination: 
Magnetic Declination:

12.5 m, using Akima splines 
50 m 1 1400 m 
N-S 7 E-W

73.6* 

11.9" W

CONTOUR INTERVALS

5nT 

10 nT 

50 nT 

250 nT

Magnetic Low

S

FLIGHT LINES

Flight number 
Flight direction

Flight line number 
11020

'——— Reflight Number
——— Line Number
——— Area Number

Fiducials identified on profiles

600000 LOCATION MAP 63QO
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0.0 0.2 04
Scale 1:10000

0.6 Mi

JML RESOURCES LTD. 
MARTEN RIVER AREA, NORTHERN ONTARIO

TOTAL MAGNETIC FIELD 

BLOCK 3

MAGNETIC SURVEY

DATE: FEBRUARY 2002

REF: NAD27 (ON&MAN)

JOB: 2092

GEOPHYSICIST: E FARQUHAR

SHEET: 1

Fugro Airborne Surveys

31M04SE2010 2.22992 ELDRIDGE 240
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TECHNICAL SUMMARY

Magnetometer / Sensitivity 
Data Sampling Interval

Mag. Base Station l Sensitivity

Mag. Base Station Location
Diurnal Specification
Average Terrain Clearance
Video Recorder
Radar Altimeter
Chart Recorder
Data Acquisition System
Data Storage
Navigation
G PS Base Station
GPS Base Station Location

Map Datum
WGS84 to NAD27 Conversion
DeltaX/Y/Z
Total Line km Block 3
Date Flown
Helicopter
Helicopter Speed
Pilot
Operations Base

Geometrics G-822 1 0.01 nT
Magnetometer 0.1 s
GPS 0.2 s
FugroCFI/O.OInT
GEMGSM-1970.2nT
47' 3.366575' N, 79" 47.9256125' W (WGS64)
10 nT non-linear deviation over 60 s
Helicopter 60 m. Magnetometer 30 m
Panasonic AG 720 ; WV-CL322
Sperry RT330
RMS DGR33
RMS DGR33
Compact Flash Card
Ashtech GG24, ^ m accuracy
Ashtech Z-Surveyor
47" 3' 0.489" N, 79" 47 35.368" W,
Elevation 299.143 m (WGS84)
NAD27

Molodensky Technique
9,-157,-184

23.6km
Jan 31 - Feb 4,2002
AS350B3, Reg. C-GECL
35nVs
Terry Thomson
Temagami

DATA PRESENTATION
Magnetic data were gridded from diurnally corrected, 
automatically and manually leveled data.

Grid interval
Line l Tie line separation
Line t Tie line direction

Magnetic Inclination: 
Magnetic Declination:

12.5 m, using Akima splines 
75 m/1500m 
N-S / E-W

73.5- 

11.9" W

FLIGHT LINES

Flight number 
Flight direction

Flight line number 
11020

Reflight Number 
Line Number 
Area Number

Fiducials identified on profiles

LOCATION MAP
560 

5220000

4 r
OO'IM

5200000 - 

560

000 580000
SOWW

BLOCK 6

\ 1 _ . claim boundary

^ ;

f

so-oow
1000 SRflT

5220000

4 / ! - 
'CO'N

5200000 

nn
UTM ZONE: 17

NTS: 41P/01 NAD27 (ON&MAN) SCALE 1:250 000

0.1 0.2 0.5 Km

0.0 0.1 0.2 
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JML RESOURCES LTD. 
MARTEN RIVER AREA, NORTHERN ONTARIO

FLIGHT PATH 

BLOCK 6

MAGNETIC SURVEY

DATE: FEBRUARY 2002

REF: NAO27 (ON&MAN)

JOB: 2092

GEOPHYSICIST: E FARQUHAR

SHEET: 1

Fugro Airborne Surveys

31H04SE2010 2.22992 ELDRIDGE 250



570000 E 570500 E 671000 E

80"04'30"W 80004'00"W

671600 E 

80*03'30"W

672000 E 572500 E 573000 E

80*03'00"W BO*02'30"W

80*04'30"W 80*04'00"W

670000 E 570500 E 571000 E 671600 E 672000 E 572500 E 573000 E

TECHNICAL SUMMARY
Magnetometer l Sensitivity 
Data Sampling Interval

Mag. Base Station /' Sensitivity

Mag. Base Station Location
Diurnal Specification
Average Terrain Clearance
Video Recorder
Radar Altimeter
Chart Recorder
Data Acquisition System
Data Storage
Navigation
G PS Base Station
G PS Base Station Location

Map Datum
WGS84 to NAD27 Conversion
DeltaX/Y/Z
Total Line km Block 3
Date Flown
Helicopter
Helicopter Speed
Pitot
Operations Base

Geometrics G-822 1 0.01 nT
Magnetometer 0.1 s
GPS 0.2 s
Fugro CF1 1 0.01 nT
GEMGSM-19;0.2nT
47" 3.3665751 N, 79" 47.9256125' W (WGS84)
10 nT non-linear deviation over 60 s
Helicopter 60 m, Magnetometer 30 m
Panasonic AG 720 1 WV-CL322
Sperry RT330
RMS DGR33
RMS DGR33
Compact Flash Card
Ashtech GG24, -*5 m accuracy
Ashtech Z-Surveyor
47" 3' 0.489" N, 79" 47 35.368" W,
Elevation 299.143 m (WGS84)
NAD27
Molodensky Technique
9,-157,-184
23.6km
Jan 31 - Feb 4, 2002
AS350B3, Reg. C-GECL
35nVs
Terry Thomson
Temagami

DATA PRESENTATION
Magnetic data were gridded from diurnally corrected, 
automatically and manually leveled data.

Grid interval
Line / Tie line separation
Line l Tie line direction

Magnetic Inclination: 
Magnetic Declination:

12.5 m, using AkJma splines 
75 m i 1500 m 
N-S l E-W

73.5" 
11.9"W

CONTOUR INTERVALS
5nT 

10 nT 

50 nT 

250 nT 

Magnetic Low

FLIGHT LINES

Flight number 
Flight direction

Flight line number 
1 1020

———— Reflight Number
——— Line Number
——— Area Number

Fiducials identified on profiles
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TOTAL MAGNETIC FIELD 

BLOCK 6

MAGNETIC SURVEY

DATE: FEBRUARY 2002

REF: NAO27 (ON&MAN)

JOB: 2092

GEOPHYSICIST: E FARQUHAR

SHEET: 1

Fugro Airborne Surveys
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