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1. Introduction 
As part of an on-going program to acquire high-quality, high-resolution airborne geophysical data across 
the Province of Ontario, the Ontario Ministry of Northern Development and Mines (MNDM) does, from 
time to time, issue Requests For Data (RFD) in order to purchase existing proprietary data held by mining 
companies.  Purchase of existing data complements new surveys commissioned by the MNDM. The 
purchase of data is attractive due to the low cost of acquisition relative to flying new surveys. 

The money used to purchase the data can be reinvested in exploration. The data are assessed for 
quality prior to purchase and are reprocessed to meet the common formats and standards of other Ontario 
geophysical data. Once reprocessed these data are then made public. 

Ranking and valuation of submitted airborne geophysical survey data sets were based on the 
following criteria: 

• date of survey – recent surveys were favoured over older surveys because of improved 
acquisition technology, greater data density and improved final products. 

• survey method – magnetometer surveys, without supplementary radiometric or very low 
frequency (VLF) survey data, were given the lowest rating in this category; airborne 
electromagnetic (AEM) and magnetometer surveys were given the highest; the objective was to 
acquire data that complements what is already available in the public domain, with emphasis on 
exploration rather than mapping. 

• location of area 
• data sets occurring within areas already surveyed or scheduled for survey were only selected if 

they added significantly to the acquired data sets, 
• proximity or coincidence of the survey block with areas having restricted land use designations 

affected the value assigned to that survey, 
• consideration was given to data sets that were collected in remote areas where logistical costs 

are very high. 
• line spacing - detailed surveys were normally accorded a higher rating than reconnaissance 

surveys. 
• quality of data - data quality, processed products, and adherence to correct survey specifications 

had to be up to normal industry standards. 
• survey size - data sets comprising less than 1000 line-kilometres were selected only if they fell 

in very strategic locations. 
• other criteria - factors such as apparent mineral significance, previous exploration activity and 

land availability were also considered in making the final selection. 

2. Survey Locations and Specifications 
2.1. SURVEY LOCATION 
The magnetic and electromagnetic data described in this report were acquired over 8 contiguous blocks 
during the course of 7 separate surveys flown between 2003 and 2005. The surveys, which total 3268 line 
km and cover an area approximately 543 km2, were all flown by Geotech Ltd. of Aurora, Ontario for 
Maple Mineral Corp., East West Resource Corp. and Canadian Golden Dragon Resources Corp.  
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Airborne geophysics is an integral part and core function of the Ontario Geological Survey’s (OGS) 
geoscience activities. This magnetic and electromagnetic survey was carried out as part of the Ontario 
Geological Survey bedrock mapping program. These surveys were acquired to help better define 
geological features, assist bedrock mapping and help to identify targets of potential economic interest. 

The survey area is located approximately 95 km northwest of the city of Thunder Bay and the town 
of Kashabowie is situated in the northeastern part of the survey area. 

 

Figure 1.  Location map.  Survey area shown in black outline 

The layout of the individual surveys, the original survey names and the assigned block numbers are 
shown in Figure 2. 
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Figure 2.  Map of the Burchell Lake area airborne geophysical survey blocks.  

2.2. SURVEY SPECIFICATIONS 
Table 1.  Summary of survey specifications in the Burchell Lake area blocks. 

Block name Block 
No. 

Survey start 
date 

Survey end 
date 

Traverse 
line 

spacing 

Control 
line 

spacing 

Traverse 
line 

direction 

Control 
line 

direction 

Nominal 
aircraft 
 terrain 

clearance 

Line- 
kilometres 

Powell–Hamlin 1 17-Dec-2004 20-Dec-2004 150 m 2000 m N39oW N52.7oE 75 m 270 
Hamlin 431 2 21-Feb-2004 22-Feb-2004 100 m  

200 m 
2200 m E51oS N50oE 65 m 325 

Deaty 3 11-Feb-2003 16-Feb-2003 100m Single 
line 
only 

North-
South 

East-
West 

80 m 136 

Telle 4 20-May-2005 7-Jun-2005 100 m 1500 m N140oE N57oE 85 m 1273 
Burchell 532 5 20-May-2005 7-Jun-2005 200 m 2800 m N140oE N50oE 85 m 404 
Burchell 496 6 17-Dec-2004 20-Dec-2004 150 m 2200 m N35.2oW N55.2oE 75 m 442 
Vanguard A2003 7 11-Feb-2003 12-Feb-2003 150 m  

100 m 
2600 m North-

South 
N85oE 80 m 563 

Vanguard 497 8 10-Dec-2004 18-Dec-2004 100 m 2000 m North-
South 

East-
West 

75 m 215 
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3. Aircraft, Personnel and Equipment 
3.1. SURVEY AIRCRAFT 
Table 2.  Summary of aircrafts used to survey the Burchell Lake area blocks. 

Block name Block No. Aircraft type Aircraft Registration 

Powell–Hamlin 1 Aerospatiale AS350B-2 C-FQNS 

Hamlin 431 2 Aerospatiale AS350BA C-GHSM 

Deaty 3 Aerospatiale AS350BA C-GLNE 

Telle 4 Aerospatiale AS350B+ C-GCYE 

Burchell 532 5 Aerospatiale AS350B-2 C-FQNS 

Burchell 496 6 Aerospatiale AS350B-2 C-FQNS 

Vanguard A2003 7 Aerospatiale AS350BA C-GLNE 

Vanguard 497 8 Aerospatiale AS350B-2 C-FQNS 

3.2. PERSONNEL 
Table 3.  Summary of contractor project personnel involved in surveying the Burchell Lake area blocks. 

Block name Block No. Field staff Pilots Aircraft engineers Office staff Project management 

Powell–Hamlin 1 Eugene Druker 
Michel Roy 

Pierre Michaud 
Jude Pelletier 

Andy Duengen 
Simon Tremblay 

Andrei Bagrianski 
Marta Orta 
Roger Barlow 

Edward Morrison 

Hamlin 431 2 Petr Kuzmin 
Valentina Kuzmina 
Daniel McKinnon 

Pierre Michaud 
 

Marco Blais Andrei Bagrianski 
 

Edward Morrison 

Deaty 3 Petr Kuzmin 
Andrei Bagrianski 
Pavel Tishin 

Philippe Leynaert Robert Cote Junior Andrei Bagrianski 
Petr Kuzmin 
 
 

Edward Morrison 

Telle 4 Sean Hayes 
Michel Roy 
 

Don Plattel 
Michel Plourde 

Gerry Gauthier 
Jonathon Fontaine 

Andrei Bagrianski 
Marta Orta 

Edward Morrison 

Burchell 532 5 Sean Hayes 
Michel Roy 
 

Don Plattel 
Michel Plourde 

Gerry Gauthier 
Jonathon Fontaine 

Andrei Bagrianski 
Marta Orta 

Edward Morrison 

Burchell 496 6 Eugene Druker 
Michel Roy 

Pierre Michaud 
Jude Pelletier 

Andy Duengen 
Simon Tremblay 

Andrei Bagrianski 
Marta Orta 
Roger Barlow 

Edward Morrison 

Vanguard A2003 7 Petr Kuzmin 
Andrei Bagrianski 
Pavel Tishin 

Philippe Leynaert Robert Cote Junior Andrei Bagrianski 
Petr Kuzmin 
 
 

Edward Morrison 

Vanguard 497 8 Eugene Druker 
Michel Roy 

Pierre Michaud 
Jude Pelletier 

Andy Duengen 
Simon Tremblay 

Andrei Bagrianski 
Marta Orta 
Roger Barlow 

Edward Morrison 
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3.3. EQUIPMENT 

3.3.1. MAGNETOMETER SYSTEMS 
Table 4.  A summary of the magnetometer system used to survey the Burchell Lake area blocks. 

Block name Block No. Magnetometer type Sensitivity Sampling rate Sensor location below 
aircraft 

Powell–Hamlin 1 Cesium vapour 0.02 nT 10 Hz 10 m 
Hamlin 431 2 Cesium vapour 0.02 nT 10 Hz 15 m 
Deaty 3 Cesium vapour 0.02 nT 10 Hz 15 m 
Telle 4 Cesium vapour 0.02 nT 10 Hz 15 m 
Burchell 532 5 Cesium vapour 0.02 nT 10 Hz 15 m 
Burchell 496 6 Cesium vapour 0.02 nT 10 Hz 10 m 
Vanguard A2003 7 Cesium vapour 0.02 nT 10 Hz 15 m 
Vanguard 497 8 Cesium vapour 0.02 nT 10 Hz 10 m 

3.3.2. ELECTROMAGNETIC SYSTEMS 
Table 5.  A summary of the electromagnetic system used to survey the Burchell Lake area blocks. The following parameters 
were common to all blocks – the current waveform: trapezoid; base frequency: 30 Hz; and sampling rate: 10 Hz for the Z(dB/dt) 
component. 

Block name Block 
No. 

Electromagnetic 
system 

Peak dipole 
moment (Am2) 

Pulse 
width 
(µSec) 

Off-time 
(µSec) 

Sensor location 
below aircraft 

Powell–Hamlin 1 VTEM 250 000 7400 18 533 45 m 
Hamlin 431 2 VTEM 230 000 7600 18 133 35 m 
Deaty 3 Dreamcatcher 147 800 8333 16 667 45 m 
Telle 4 VTEM 424 800 7600 18 133 45 m 
Burchell 532 5 VTEM 424 800 7600 18 133 45 m 
Burchell 496 6 VTEM 250 000 7400 18 533 45 m 
Vanguard A2003 7 Dreamcatcher 147 800 8333 16 667 45 m 
Vanguard 497 8 VTEM 250 000 7400 18 533 45 m 

3.3.3. NAVIGATION AND ANCILLARY SYSTEMS 
Table 6.  A summary of the navigation and ancillary systems used to survey the Burchell Lake area blocks. The following 
equipment and parameters were common to all blocks. 

Navigation System  Base Station  
GPS Receiver Novatel® OEM-G2-3151W Magnetometer type Geometrics® cesium vapour 

GPS Sample rate 5 Hz Magnetometer sampling rate 1 Hz 
Radar altimeter Terra 3000/TRI-40 GPS sampling rate 1 Hz 

Radar sample rate 5 Hz  
Guidance system Geotech 

Digital acquisition system Geotech 
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4. Contractor Data Processing 
The descriptions of the survey parameters in the following sections were extracted from the survey 
contractor reports by Bagrianski (2003a, 2003b, 2004) and Orta (2005a, 2005b, 2005c) that were acquired 
with the digital data. 

4.1. FLIGHT PATH 
The flight path, recorded by the acquisition program as WGS84 latitude/longitude, was converted into the 
UTM co-ordinate system in Geosoft® Oasis montaj™.   

The flight path was drawn using linear interpolation between x,y positions from the navigation 
system. Positions are updated every second and expressed as UTM Easting (x) and UTM Northing (y). 

4.2. ELECTROMAGNETIC DATA 
A three-stage digital filtering process was used to reject major sferic events and to reduce system noise. 
Local sferic activity can produce sharp, large amplitude events that cannot be removed by conventional 
filtering procedures. Smoothing or stacking will reduce their amplitude but leave a broader residual 
response that can be confused with geological phenomena. To avoid this possibility, a computer algorithm 
searches out and rejects the major sferic events. The filter used was a 16 point nonlinear filter. 

The signal to noise ratio was further improved by the application of a low pass linear digital filter. 
This filter has zero phase shift which prevents any lag or peak displacement from occurring, and it 
suppresses only variations with a wavelength less than about 1 second or 20 metres. This filter is a 
symmetrical 1 second linear filter. 

4.3. MAGNETIC DATA 
The processing of the magnetic data involved the correction for diurnal variations by using the digitally 
recorded ground base station magnetic values. The base station magnetometer data was edited and 
merged into the Geosoft® .gdb database on a daily basis. The aeromagnetic data was corrected for diurnal 
variations by subtracting the observed magnetic base station deviations. The corrected magnetic line data 
from the survey was interpolated between survey lines using a random point gridding method to yield x-y 
grid values for a standard grid cell size of approximately 0.2 cm at the mapping scale. The Minimum 
Curvature algorithm was used to interpolate values onto a rectangular regular spaced grid. 

5. Final Data Compilation And Processing 
The Burchell Lake area data sets were reprocessed and reformatted in order to conform with other 
airborne data sets, held by the MNDM, prior to making them available to the public. MNDM retained 
CGI Controlled Geophysics Inc. of Thornhill, Ontario for reprocessing and creation of publication-ready 
products. The steps carried out and the products generated are described below. 

5.1. BASE MAPS 
Base maps of the survey area were supplied by MNDM. 
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Projection Description 

Datum: NAD83 (Canada)  
Ellipsoid: GRS80 
Projection: UTM Zone 15N (CM=93° W) 
False Northing: 0 m 
False Easting: 500 000 m 
Scale factor: 0.9996 

5.2. FLIGHT PATH, TERRAIN CLEARANCE AND MAGNETIC DATA 
REVIEW 
Upon receipt of the data from MNDM, the Geosoft® database navigation and geophysics data channels 
were inspected on a line-by-line basis, the flight path plotted at 1:50 000 scale, and the Total Magnetic 
Intensity (TMI) gridded at the required 30 m resolution to ensure completeness of the archive and to 
reveal any impediments to advancing the processing.  

Examinations included differences between the supplied raw and final TMI channels, sensor terrain 
clearance consistency, and detection of flight path gaps, back-tracks, or other inconsistencies. Sample 
images of these initial products were generated and forwarded to MNDM as part of the progress 
reporting. A single line, short wavelength magnetic anomaly was observed in the Telle survey data 
(Block 4) on line 44760 between fiducials 822910.9 and 822920.7. After examination, it was concluded 
that the source was probably cultural rather than survey-related and the feature was left in the data set. 

5.3. MICROLEVELLING OF MAGNETIC DATA 
Levelling errors are a major source of noise in aeromagnetic data sets and can be recognized by visual 
inspection of coloured or shadowed images of the total magnetic field or through similar inspection of 
computed first and second vertical derivatives of the magnetic field. 

Aside from possible processing errors, the main sources of TMI levelling errors are inadequate 
characterization and removal of diurnal variations and/or insufficient or poor quality tie line intersections 
and/or inconsistent terrain clearance between adjacent lines. Standard TMI levelling minimizes all of 
these problems, but cannot completely eliminate them. For this reason, the microlevelling method was 
developed (Minty 1991). 

The method entailed preparation of a high quality grid of the TMI using minimum curvature 
gridding. Next, using a 2-D FFT transform, the TMI grid was operated on using a filter designed to 
extract signal oriented only parallel to the nominal flight path, and only of a wavelength range consistent 
with levelling differences between adjacent lines. The resulting grid contained only the levelling errors 
plus a variable amount of geological signal that happened to align with the flight path (common in 
Archean terrains).  

The 2-D FFT algorithm requires a filled, regular-shaped grid and a piecewise continuous surface 
from one edge to its opposite. Therefore, the process included grid extrapolation and trend removal. The 
Geosoft® defaults are not always optimal, therefore the error grid was inspected to ensure that no artefacts 
were created during the FFT, and parameters altered if necessary. The final error grid was retained for 
QA/QC purposes. 
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The error grid was next read into a new channel in the database from which the TMI was created and 
inspected for every survey line. The tie lines were not included in the process. In order to avoid removal 
of genuine geological signal, the error channel was amplitude-limited and filtered to extract only long 
wavelength features. Normally, if the data have been properly levelled, a single universal amplitude limit 
is applicable. However, individual lines can be treated separately if warranted, especially if a localized 
linear geological feature is present which must be retained.  

The approved GSC levelled channel (MAG_gsclevel) was gridded using high accuracy settings to 
produce an uncompressed Geosoft® grid in both binary .grd format and ASCII .gxf format. 

5.4. GRID LINKING CALCULATION OF MAGNETIC SECOND 
VERTICAL DERIVATIVE GRID 
After the multiple blocks of magnetic data were individually microlevelled, they were then levelled to the 
Ontario Master grid. These levelled grids were linked into a seamless single grid for presentation and 
archiving. Contiguous and overlapping grids were joined together using the Geosoft® Gridstch routine. 
This grid-joining tool defines a suture line, that bisects any area of overlap between 2 grids and unneeded 
‘cut-off’ sections of each grid are discarded. Any mismatches in gridded values, along the suture line, 
were adjusted and the corrections applied were smoothly transitioned into the corrected grid to provide a 
seamless join. In spite of the corrections applied during the linking of the grids, some residual mismatches 
remain such as between the north end of the Deaty block (Block 3) and the Telle block (Block 4). 

The second vertical derivative of the total magnetic field (2VD) was computed to enhance small and 
weak near-surface anomalies and as an aid to delineate the contacts of the lithologies having contrasting 
susceptibilities. The location of contacts or boundaries is usually traced by the zero contour of the 2VD map. 

Using a 2-D FFT transform, the total residual magnetic field grids were operated on using a filter 
designed to calculate the second vertical derivative while minimizing grid aliasing effects in the total 
residual field, which are emphasized by the second vertical derivative. To reduce this high frequency 
noise, filter operators were applied the individual grids. The filters used were specific to the individual 
survey blocks. 

The 2-D FFT algorithm requires a filled, regularly shaped grid and a piecewise continuous surface 
from one edge to its opposite. As a result, the process included grid extrapolation and trend removal. The 
Geosoft® defaults are not always optimal, therefore the 2VD grids were inspected to ensure that no 
artefacts were created during the FFT, and parameters altered if necessary.  

The individually created 2VD magnetic grids were stitched together, using the Gridstch tool 
described above, and the final approved 2VD grid was delivered as an uncompressed Geosoft® grid in 
both binary .grd format and ASCII .gxf format. 

For the published maps, the 2VD grid was shadowed using artificial sun illumination of 45° 
inclination and 315°declination. 

5.5. KEATING CORRELATION COEFFICIENTS 
Possible kimberlite targets are identified from the residual magnetic intensity data, based on the 
identification of roughly circular anomalies. This procedure is automated by using a known pattern 
recognition technique (Keating 1995), which consists of computing, over a moving window, a first order 
regression between a vertical cylinder model anomaly and the gridded magnetic data. Only the results 
where the absolute value of the correlation coefficient is above a threshold of 75% were retained. On the 
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magnetic maps, the results are depicted as circular symbols, scaled to reflect the correlation value. The 
most favourable targets are those that exhibit a cluster of high amplitude solutions. Correlation 
coefficients with a negative value correspond to reversely magnetised sources. 

First, an artificial kimberlite anomaly grid was prepared using parameters provided by MNDM. The 
cylinder model parameters are as follows: 

Cylinder diameter: 200 m 
Cylinder length: infinite 
Overburden thickness: 3.8 m (average) 
Magnetic inclination: 75.01° N 
Magnetic declination: 1.50° W 
Window size: 10 x 10 cells (300 m x 300 m) 
Magnetization scale factor: 100 
Model window grid cell size: 30 m 

The model’s magnetic response is shown in Figure 3. 

 

Figure 3.  Vertical cylinder model anomaly used for Keating correlation on the Burchell Lake area. Grid cell size is 30 m and 
contour interval is 5 nT. Top of cylinder outlined in blue. 

The model was cross-correlated with the final microlevelled grid and a database of coefficients 
created. These were plotted in a symbol format and reviewed for correctness. The databases have been 
provided in Geosoft® .gdb format (uncompressed) and comma delimited ASCII .csv format. The database 
fields are described in the Appendices. 

It is important to be aware that other magnetic sources may correlate well with the vertical cylinder 
model, whereas some kimberlite pipes of irregular geometry may not. The user should study the magnetic 
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anomaly that corresponds with the Keating symbols, to determine whether it does resemble a kimberlite 
pipe signature, reflects some other type of source or even noise in the data e.g., boudinage (beading) 
effect of the minimum curvature gridding. All available geological information should be incorporated in 
kimberlite pipe target selection. 

5.6. CALCULATION OF APPARENT DECAY CONSTANT  
The VTEM system used for the Burchell Lake area surveys is based on a concentric loop design, 
whereby, the receiver is positioned at the centre of a large transmitter loop. Details of the dipole moment 
and transmitter waveforms are summarized in “3.3.2 Electromagnetic Systems”. 

During turn-on and turn-off, a time varying field was produced (dB/dt) and an electromotive force 
(emf) created as a finite impulse response. A current ring around the transmitter loop moves outward and 
downward as time progresses. When conductive rocks and mineralization are encountered, a secondary 
field is created by mutual induction and measured by the receiver at the centre of the transmitter loop. 
Measurements were made during the off-time, when only the secondary field (representing the conductive 
targets encountered in the ground) was present. The decay of the measured signal captured by the off-time 
channels can be approximated by an exponential decay of time constant Tau which is roughly 
proportional to the conductivity of the terrain below the aircraft, and which is mostly independent of 
flying height and conductor geometry. 

The surveys recorded the Z-component off-time channels. The basic formulation for the apparent 
(i.e., single dominant) decay constant (or Tau) using two channels is 

Tau12 = -1 * ( (lnA2-lnA1)/(t2-t1) )-1 

Where A represents the channel amplitudes and t represents the channel delay times measured after 
the end of the transmitter pulse. The resulting Tau values are subject to bias if one or both channels are 
not levelled and/or noisy. 

By expanding the input data to a larger suite of channel amplitudes at a range of off-times, a single 
dominant decay constant can be determined for each data record – and also a set of Tau Eigen values 
determined which, when weighted and summed together, fully define the transient. 

A software package called EM Flow, released by pbEncom™, was designed to produce 
conductivity-depth sections for TDEM data by deconstructing each transient into a set of weighted Tau 
Eigen values. The range of Tau values are chosen by the user across a range that best matches the timing 
of the waveform of the EM system in question. The number of Tau values is user selectable. The EM 
Flow software offers more robust results by fitting each recorded transient using multiple methods (least 
squares, L1-norm, etc.) simultaneously and selects the best fit. It also records the error of fit parameter to 
permit rejection of any low quality fits. 

Prior to the calculation of the apparent decay constant, all the EM channels were inspected line-by-
line in stacked profile format to determine noise levels and the reliability of the earliest and latest time 
channels. The range of channels deemed acceptable for processing were Channels 5 through 24, 
representing a time range of 220 to 5780 usec after the pulse shut-off.  

Once processed, the Em Flow data file containing the decay constants was imported into a working 
Geosoft® database and reviewed line-by-line in comparison to the source Z-channel profiles. The 
dominant Tau was computed from a weighted combination of the Tau Eigen values from 60 to 7050 usec, 
then thresholded to eliminate all fits with high errors, and low-pass filtered. It is normal for resistive areas 
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to not yield valid decay constant fits due to low signal amplitudes. In those areas, the Tau was assigned a 
background value of 0.1 usec.  

Finally, the approved Tau channel was gridded using high accuracy settings to produce an 
uncompressed Geosoft® grid in both binary .grd and ASCII .gxf formats. 

5.7. EM ANOMALY PICKING AND ARCHIVING  
EM conductor locations were manually picked from the profile data noting the latest Z-component 
channel which retains reasonable signal amplitude above noise levels. The EM anomaly picking 
procedure took into account the Z-channels, the decay constant, the power line response, and the total 
field and 2VD magnetic responses. Next, the VTEM EM anomalies were plotted on a base map to check 
cultural correlation and line-to-line continuity, and manually edited by an experienced geophysicist while 
viewing all available geophysical parameters. Single anomalies were picked and plotted even when the 
VTEM system/conductor geometry yielded a double peaked EM response, yielding a single anomaly 
positioned over the top of the conducting body. Finally, the EM anomalies were each assigned a unique 
ID designation (A, B, etc.) and classified for thickness and culture.  

All work was carried out within the master profile database, and then the required channels exported 
into a separate EM anomaly database, including the electromagnetic channel data (em_z_final) in multi-
element array channels in the .gdb file, and as individual channels in the .csv file. 

The final anomalies were plotted as annotated symbols on the specified map products and exported 
into a final subset database. The database is provided in Geosoft® .gdb format (uncompressed) and 
comma delimited .csv format. The EM anomaly archive is described in Appendix B in this report. 

5.8. REFORMATTING OF EM AND MAGNETIC LINE ARCHIVE 
DATABASE 
The supplied line archive data, plus the newly created channels, were reformatted to the MNDM 
specifications in Geosoft® .gdb format (uncompressed) and ASCII .XYZ format. The electromagnetic 
channel data have been provided in multi-element array channels in the .gdb file, and as individual 
channels in the .csv file. 

Most of the original survey databases contained repeated or skipped fiducial numbers. As a result, 
new fiducial numbers, with regular increments, were generated. The new fiducial numbers were kept as 
close to the original numbers as possible. A master profile database was created by combining the 
reformatted profile databases from each block. New line numbers identifying the survey block were 
created by adding x0000 to the original lines number where “x” is an integer unique to the block. The 
table below shows how the lines were identified. The original line numbers were preserved in the profile 
database. 

Block name Block No. Line number range 
Powell–Hamlin 1 10 000 to 19 990 
Hamlin 431 2 20 000 to 29 990 
Deaty 3 30 000 to 39 990 
Telle 4 40 000 to 49 990 
Burchell 532 5 50 000 to 59 990 
Burchell 496 6 60 000 to 69 990 
Vanguard A2003 7 80 000 to 89 990 
Vanguard 497 8 70 000 to 79 990 
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Note that no raw magnetic or EM data are available for the Deaty and Vanguard A2003 blocks (Block 3 
and Block 7). Also, magnetic_levelled data were not available for the Hamlin block (Block 2). Where this 
is the case, the affected channels are filled with dummy values. The line data (profile) archive is described 
in Appendix A in this report. 

5.9. FINAL MAP PRODUCTS 
The following 12 digital maps (in Geosoft® packed map format) were used to produce the 12 maps for the 
Burchell Lake area: 

1) 1:20 000 scale colour-filled contours of the residual magnetic field with flightlines and MNDM 
supplied planimetric base and map surround in 4 map sheets (60 401 to 60 404); 

2) 1:20 000 scale shaded colour image of the second vertical derivative of the residual magnetic field 
with flight lines and Keating (1995) kimberlite pipe correlation coefficients, and MNDM supplied 
planimetric base and map surround in 4 map sheets (60 405 to 60 408); 

3) 1:20 000 scale colour-filled contours of Z-component decay constant with EM anomalies, flightlines 
and MNDM supplied planimetric base and map surround, in 4 map sheets (60 409 to 60 412). 

These digital maps were supplied to the MNDM for the creation of hard copy and .pdf map products and 
are not part of the geophysical data set. 

5.10. CREATION OF GEOREFERENCED GEOTIFF IMAGES 
Seamless 100 dpi resolution georeferenced geotiff images of the 3 map themes described above were 
prepared. The geotiffs show all the map elements except for the map surround information, co-ordinate 
graticule and co-ordinate annotations and are available in Geophysical Data Set GDS 1241. 

5.11. CREATION OF LINEWORK (VECTOR) ARCHIVES 
Seamless AutoCad® .dxf format files of the flightlines, EM anomalies, Keating coefficient symbols, 
contours of residual total magnetic field, and EM Decay Constant have been prepared.  
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APPENDIX  A PROFILE  ARCHIVE  DEFINITION 
Data File Layout 

The files for the Geophysical Data Set 1241 are archived on a single DVD.  The content of the ASCII and 
Geosoft® binary file types are identical. They are provided in both forms to suit the user’s available 
software. The survey data are divided as follows: 

- ASCII (.gxf) grids 
- total (residual) field magnetics 
- second vertical derivative of the total field magnetics 
- decay constant 

- EM anomaly databases  (ASCII .csv format) 
- Keating correlation (kimberlite) database  (ASCII .csv format) 
- DXF files: 

- flight path 
- EM anomalies 
- Keating correlation (kimberlite) anomalies 
- total field magnetic contours 
- decay constant contours 

- GEOTIFF images (100 dpi) 
- colour total field magnetics with base map 
- colour shaded relief of second vertical derivative with base map 
- colour decay constant with base map 

- Geosoft® Binary (.grd) grids 
- total (residual) field magnetics 
- second vertical derivative of the total field magnetics 
- decay constant 

- EM anomaly databases (Geosoft® .gdb format) 
- Keating correlation (kimberlite) databases (Geosoft® .gdb format) 
- ASCII Profile data 

- Profile database of electromagnetic and magnetic data (10 Hz sampling) in ASCII (.xyz) 
format  

- Binary Profile data 
- Profile database of electromagnetic and magnetic data (10 Hz sampling) in Geosoft® .gdb 

format 
- Survey report (.pdf format)  
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Co-ordinate Systems 

The profile, electromagnetic anomaly and Keating coefficient data are provided in 2 co-ordinate systems: 

- Universal Transverse Mercator (UTM) projection, Zone 15N, NAD83 datum, Canada local 
datum 

- Latitude/longitude co-ordinates, NAD83 datum, Canada local datum 

The gridded data are provided in one UTM co-ordinate system: 

- Universal Transverse Mercator (UTM) projection, Zone 15N, NAD83 datum, Canada local 
datum 

Profile Data 

The profile data are provided in 2 formats, one ASCII and one binary: 

ASCII 

- ASCII files of electromagnetic and magnetic data, sampled at 10 Hz 

Binary 

- Geosoft® Oasis montaj™ binary database file (no compression) of electromagnetic and 
magnetic data, sampled at 10 Hz  
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The contents of the profile database .xyz/.gdb are summarized as follows: 

Channel Name Description Units 

x_nad83 easting in UTM co-ordinates using NAD83 datum metres 
y_nad83 northing in UTM co-ordinates using NAD83 datum metres 
lon_nad83 longitude using NAD83 datum decimal degrees 
lat_nad83 latitude using NAD83 datum decimal degrees 
gps_z differentially corrected GPS Z (NAD83 datum) metres above sea level 
radar_final corrected radar altimeter metres above terrain 
dem digital elevation model metres above sea level 
fid fiducial 
flight flight number 
line flightline number 
line_orig original flightline number 
time_local GPS time seconds 
date date yyyy/mm/dd 
mag_base_final corrected magnetic base station data nanoteslas 
mag_raw raw magnetic field nanoteslas 
mag_diurn diurnally corrected magnetic field nanoteslas 
mag_IGRF IGRF and diurnally corrected magnetic field nanoteslas 
mag_lev levelled magnetic field nanoteslas 
mag_final microlevelled magnetic field nanoteslas 
mag_gsclevel GSC levelled magnetic field nanoteslas 
em_z_raw raw off-time dB/dt profile response pV/A/m4 
em_z_final processed off-time dB/dt profile response pV/A/m4 
power 60 Hz power line monitor microvolts 
tau_z decay constant (tau) for Z-component microseconds 
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APPENDIX  B EM ANOMALY  ARCHIVE  DEFINITION 
Electromagnetic Anomaly Data 

The electromagnetic anomaly data are provided in 2 formats, one ASCII and one binary: 

ASCII 

BLANOMALY.CSV  

Geosoft® Binary 

BLANOMALY.GDB 

Both file types contain the same set of data channels, summarized as follows: 

Channel Name Description Units 

x_nad83 easting in UTM co-ordinates using NAD83 datum metres 
y_nad83 northing in UTM co-ordinates using NAD83 datum metres 
lat_nad83 latitude using NAD83 datum decimal degrees 
lon_nad83 longitude using NAD83 datum decimal degrees 
gps_z differentially corrected GPS Z (NAD83 datum) metres above sea level 
radar_final corrected radar altimeter metres above terrain 
dem digital elevation model metres above sea level 
fid fiducial 
survey_no survey number 
line flightline number 
line_orig original flightline number 
time_gps GPS time seconds 
flight flight number 
em_z_final final dB/dT, Z-component, off-time pV/A/m4 
tau_z decay constant (tau) for Z-component microseconds 
anomaly_letter alpha anomaly along the survey line 
anomaly_no nth anomaly along the survey line 
anomaly_id unique anomaly identifier  
mag_gsclevel GSC levelled magnetic field nanoteslas 

The unique anomaly identifier (anomaly_id) is an 8 digit integer in the format LLLLLAAA where 
'LLLLLL' holds the line number (and leading zeroes pad short line numbers to six digits). The 'AAA' 
represents the numeric anomaly identifier (anomaly_no).  When combined with the survey number 
(survey_no), the anomaly identifier provides an electromagnetic anomaly number unique to all surveys 
archived by the Ontario Geological Survey. 
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APPENDIX  C KEATING CORRELATION  ARCHIVE 
DEFINITION 
Kimberlite Pipe Correlation Coefficients 

The Keating kimberlite pipe correlation coefficient data are provided for each UTM zone in 2 formats; 
ASCII and binary. 

Both file types contain the same set of data channels, summarized as follows: 

Channel Name Description Units 

x_nad83 easting in UTM co-ordinates using NAD83 datum metres 
y_nad83 northing in UTM co-ordinates using NAD83 datum metres 
lon_nad83 longitude using NAD83 datum decimal degrees 
lat_nad83 latitude using NAD83 datum decimal degrees 
corr_coeff correlation coefficient percent x 10 
pos_coeff positive correlation coefficient percent 
neg_coeff negative correlation coefficient percent 
norm_error standard error normalized to amplitude percent 
amplitude  peak-to-peak anomaly amplitude within window nanoteslas 
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APPENDIX  D GRID ARCHIVE DEFINITION 
Gridded Data 

The gridded data are provided in two formats, one ASCII (gxf) and one binary (grd) 

The grids are summarized as follows: 

• All grids are NAD83 UTM Zone 15N, with a grid cell size of 30 m x 30 m. 

BLMAG83_a.grd/.gxf – GSC Levelled Residual Magnetic Intensity 

BL2VD83_a.grd/.gxf – Second Vertical Derivative of Residual Magnetic Intensity 

BLDCZ83_a.grd/.gxf – Decay Constant 
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APPENDIX  E GEOTIFF AND VECTOR ARCHIVE 
DEFINITION 
GeoTIFF Images 

Geographically referenced colour images, incorporating a base map, are provided in GeoTIFF format for 
use in GIS applications: 

BLMAG83.TIF – GSC Levelled Residual Magnetic Intensity 

BL2VD83.TIF – Second Vertical Derivative of GSC Levelled Residual Magnetic Intensity 

BLDCZ83.TIF – Decay Constant 

Vector Archives 

Vector line work from the maps is provided in DXF ASCII format using the following naming 
convention: 

UTM Zone 15N 

BLPATH83.DXF – flight path of the survey area 

BLANOM83.DXF – electromagnetic anomalies 

BLKC83.DXF – Keating correlation targets 

BLMAG83.DXF – contours of the residual magnetic intensity in nanoteslas 

BLDCZ83.DXF – contours of the Decay Constant (microseconds) 
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