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1.0
INTRODUCTION
On January 13th, 2012 GEO SOLUTIONS DONNEES GDS / GEO DATA SOLUTIONS GDS INC. was awarded contract Number 3000463483 by Natural Resources Canada. The contract required the execution and compilation of digitally-recorded high sensitivity fixed-wing airborne total magnetic field over Mistastin Batholith area, NL/QC consisting of 78,680 l-km (figure 1).
The data were recorded using split-beam cesium vapour magnetometers mounted in each of the tail booms of three Piper Navajo aircrafts (C-FQQB and C-FVTL from GDS and C-GSVM from Oracle Geoscience International). The nominal traverse and control line spacing were respectively, 200 m and 1 200 m, and the aircraft flew at a nominal terrain clearance of 80 m. The survey was flown on a pre-determined flight surface to minimize differences in magnetic values at the intersections of control and traverse lines.  These differences were computer-analysed to obtain a mutually levelled set of flight-line magnetic data.
This report describes the survey procedures and data verification, which were carried out in the field, and data processing, which followed at the office.
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	Figure 1: Mistastin Batholith survey area location


2.0
RECONNAISSANCE OF PROJECT
Unstable weather conditions (snow and freezing rain) were present during the execution of the survey. Daylight periods were between 9 hours a day in February up to 14 hours in April.
In terms of topography, the terrain in the area may be classed as moderate for most of the area (figure 3). GDS used a 3D-Drape navigation software to fly a smooth drape surface with a rate of climb of 5%. Use of this technique minimizes Tie/Traverse high intersection differences at the risk of not achieving optimal ground clearance in some areas of steep topography. The surface was created using SRTM1 (1 arcsec) elevation data along with software from the Geological Survey of Canada (Drape_dtm).
There were no restricted or danger zones within the survey area except that its western boundary was defined by George River protected area. No special operating licence was required.
GDS set up its base of operations in Schefferville, Qc, which is located 140 km South-West of the survey area. As such, the range capability of the three Navajo PA-31 aircrafts (C-FQQB, C-FVTL and C-GSVM) to fly the survey was suitable to collect large volumes of data on each flight.
	[image: image3.emf]



	Figure 2: GPS and magnetic base station locations in Schefferville


A primary magnetic base station (Mag Base 1) was set up at a magnetic noise-free location, away from magnetic objects, vehicles and DC electrical power lines near the airport (figure 2). A second magnetic base station (Mag Base 2) was established at the airport. A GPS base station was installed near the Hotel.
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	Figure 3: Mistastin Batholith survey area topographic relief
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	Figure 4: Mistastin Batholith survey area pictures


The nominal traverse and control line spacing were respectively, 200 m and 1200 m. Traverse lines were oriented East-West with orthogonal control lines. The survey was flown with a nominal terrain clearance of 80 metres. 
The survey block location is shown on figure 3 while table 1 defines its co-ordinates.

	Table 1: Mistastin Batholith survey area coordinates
(NAD83/UTM zone 19N)

	Vertex
	Longitude
	Latitude
	X
	Y

	1
	64° 37' 57" W
	56° 15' 07" N
	398853
	6235319

	2
	64° 35' 25" W
	56° 21' 47" N
	401755
	6247623

	3
	64° 35' 44" W
	56° 26' 28" N
	401630
	6256317

	4
	64° 37' 49" W
	56° 36' 25" N
	399928
	6274823

	5
	64° 41' 23" W
	56° 37' 30" N
	396329
	6276921

	6
	63° 56' 00" W
	56° 37' 30" N
	442734
	6276033

	7
	63° 56' 00" W
	56° 30' 00" N
	442545
	6262121

	8
	63° 30' 00" W
	56° 30' 00" N
	469220
	6261842

	9
	63° 30' 00" W
	56° 15' 00" N
	469018
	6234017

	10
	63° 00' 00" W
	56° 15' 00" N
	500000
	6233904

	11
	63° 00' 00" W
	55° 00' 00" N
	500000
	6094791

	12
	63° 30' 00" W
	55° 00' 00" N
	468016
	6094906

	13
	63° 30' 00" W
	55° 30' 00" N
	468415
	6150547

	14
	65° 00' 00" W
	55° 30' 00" N
	373668
	6152251

	15
	64° 59' 37" W
	55° 37' 40" N
	374480
	6166456

	16
	64° 54' 34" W
	55° 43' 00" N
	380050
	6176198

	17
	64° 36' 35" W
	55° 41' 06" N
	398795
	6172196

	18
	64° 34' 23" W
	55° 52' 21" N
	401574
	6193008

	19
	64° 35' 14" W
	55° 53' 08" N
	400721
	6194481


3.0
TEST AND CALIBRATION
The following is a summary of all the tests performed before or during survey production. Results are presented in appendices A, B and C.
	Table 2: Dates of the aircraft tests

	Aircraft
	Bourget
	Radar/Baro
	Lag
	FOM

	C-FQQB
	2012-01-08
	2012-02-04
	2012-03-20
	2012-02-14

	C-FVTL
	2012-02-26
	2012-04-12
	2012-04-12
	2012-02-28

2012-03-17

	C-GSVM
	2012-01-15
	2012-03-31
	2012-03-19
	2012-02-29


3.1
Magnetometer Tests
The aircrafts proceeded to the Bourget (Ontario) Test Site for the calibration of the magnetometers. This calibration included a measurement of the heading error. Two passes in each of the North, South, East and West directions were flown to obtain sufficient statistical data to complete the standard form. Test results were submitted to the Technical Inspector for approval before demobilization from the survey area.

Also, the effects of aircraft manoeuvres (roll, pitch and yaw) were determined and the results of this test submitted to the Technical Inspector. The test was performed over a magnetically quiet zone, at a high altitude. It consisted of flying ±10o rolls, ±5o pitches and ±5o yaws peak to peak along North, South, East and West headings over periods of 4-5 seconds. A compensation Figure of Merit (FOM) for the aircraft was calculated by summing up the peak-to-peak amplitudes of the 12 magnetic signatures. The FOM did not exceed 1.5 nT.
3.2
Altimeter Tests
Calibrations were performed by flying a range of altitudes representative of the survey area conditions, above and below the designated survey altitude. These altitudes covered the minimum and maximum range at different altitudes. Typically, these levels were determined by the real time GPS-Z and barometric altimeter above the elevation of the base airstrip.
3.3
Lag Tests
Prior to the initial commencement of survey production and with any major survey equipment alteration or replacement on the aircraft, the aircrafts performed a lag test to ascertain the time difference between the magnetometer readings and the positioning devices. The test was carried out by flying in opposite directions at the normal survey height over a distinct anomaly and over a known point to determine any lag in the digitally recorded navigational data. Test results were submitted to the Technical Inspector.
4.0
TIMING
The total number of line-km flown to cover the survey area was 78,680. Three Navajo aircrafts (C-FQQB, C-FVTL and C-GSVM) and field crews mobilized progressively to Schefferville, Qc starting on February 12th, 2012. The first production flight began on February 16th and the last flight ended on April 16th 2012. Two days later, the last aircraft and field crew demobilized from the survey area. Preliminary results were sent to the Technical Inspector progressively during the flying phase while final maps and data were sent in July.
Excluding calibration and test flights, a total of 89 flights were needed to cover the survey area. C-FQQB flew 27,261 km (35%), C-FVTL flew 27,717 km (35%) while C-GSVM flew 23,702 km (30%). Table 3 illustrates the production period of each aircraft while table 4 shows their respective production statistics.
	Table 3: Production summary

	Aircraft
	February
	March
	April
	May

	C-FQQB
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C-FVTL
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	C-GSVM
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Table 4: Aircrafts statistics

	
	C-FQQB
	C-FVTL
	C-GSVM
	Total

	Flight number range
	001-039
	100-133
	200-229
	

	Number of production flights
	31
	31
	27
	89

	Production days
	25
	24
	20
	

	Non-production days (weather, test,..)
	36
	21
	20
	

	
	
	
	
	

	Mobilization date
	2012-02-12
	2011-02-26
	2011-02-29
	

	First production flight date
	2012-02-16
	2012-02-28
	2012-02-29
	

	Last production flight date
	2012-04-16
	2012-04-12
	2012-04-08
	

	Demobilization date
	2011-04-18
	2011-04-13
	2011-04-09
	

	
	
	
	
	

	Production hours
	116:25
	105:50
	91:47
	314:02

	Ferry hours
	41:04
	47:11
	37:14
	125:29

	Total hours
	157:29
	153:01
	129:01
	439:31

	
	
	
	
	

	Traverses flown
	24 052
	23 230
	19 953
	67 235

	Tie lines flown
	3 209
	4 487
	3 749
	11 445

	Total line-km flown
	27 261

(35%)
	27 717

(35%)
	23 702

(30%)
	78 680


5.0
QUALITY CONTROL - FIELD
All work was performed to the satisfaction and subject to the acceptance of the Technical Inspector. A copy of the Technical Specifications was available to GDS’s personnel responsible in the execution of the contract. 

The field processing system consisted of a computer equipped with commercial and custom software including that for GPS processing (WayPoint), profile and flight path plots (Geosoft Montaj), and all processing software necessary to calculate intersections, and to carry out preliminary levelling and gridding. 

Digital data were verified daily with the in-field processing system to ensure the recorded parameters meet the contract specifications. Checks were performed to verify the accuracy of the differentially corrected flight path positions independent of base maps.
5.1
GPS Data

Navigation and positioning were achieved through real time differential GPS. C-GSVM was equipped with a Septentrio PolaRx2e Satellite navigation receiver while C-FQQB and C-FVTL were using a Novatel DL-V3 GPS receiver. After each flight, data including GPS positions were transferred to the field computer systems and merged into the database. Base station data were also amalgamated periodically. GPS data were differentially processed, using Waypoint software. Navigational data were also plotted in XY plan format. Errors were noted and re-flights called where necessary. 

Verification on the positioning included a calculation of a digital elevation model (DEM), using the differentially corrected GPS altitude and Radar data. The DEM was gridded and plotted.
A plot of the flight path was made from the digital electronic flight path data with appropriate latitude and longitude labelled registration markers to permit verification relative to NTS map co-ordinates. GPS receivers generated latitudes and longitudes, and UTM Conformal Northing and Easting, according to the WGS 84 datum.
5.2
Grid Specifications

The survey height was controlled according to a pre-defined smooth drape surface. The nominal terrain clearance was 80 metres except in areas where Transport Canada regulations prevent flying at this eight. In areas where obstacles or topography conflicted with the drape surface, the pilot’s judgement prevailed within reason. Traverse lines and control lines were flown at the same altitude at points of intersection. The altitude tolerance was limited to no more than 15 metres difference between traverse lines and control lines.
GDS verified that the lines flown outside the following positioning tolerances were re-flown at its own cost.
	
	Traverse line
	Control lines

	Bearing
	N90°E
	N00°E

	Spacing
	   200 m
	1 200 m

	Minimum overfly distance*
	1 000 m
	1 000 m

	Allowed min. separation
	   175 m
	-

	Allowed max. separation
	   225 m
	-




* No overfly done on the western survey boundary

Part of traverse lines reflown to complete a traverse line crossed control lines at either end and joined the original traverse line at a low angle at a point where the data conformed to the technical specifications. All segments of a traverse line began and ended by crossing control lines. Conversely, segments of a control line started and ended by crossing a common traverse line. All traverse lines intersected a minimum of two control lines. Outside survey boundaries, all traverse lines started or ended by intersecting a control line. In order to provide valid information beyond the map boundaries, traverse and control lines had to be extended over a minimum distance of 1000 meters. No gaps were accepted in the final products.

For each survey flight, adjacent lines were flown consecutively and in opposite directions. Racetrack flying pattern was not permitted.
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	Figure 5: Ground distance
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	Figure 6: Deviation from the flight surface (Z – Drape)
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	Figure 7: Traverse/Tie Altitude difference


5.3
Diurnal Specifications

Diurnal magnetic variations were monitored and recorded using two base stations. Base station time and aircraft acquisition time were synchronized via GPS time.
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	Base 1
	Base 2

	Figure 8: Magnetic base stations installation


For each base station, a maximum tolerance of 3.0 nT (peak to peak) deviation from a long chord equivalent to a period of one minute was requested. An additional maximum tolerance of 0.50 nT (peak to peak) deviation from a long chord equivalent to a period of 15 seconds for each station was also requested.

The base station magnetometers and GPS were located at the following coordinates (WGS84):

	
	Latitude
	Longitude
	Altitude (msl)

	Magnetic base station  1
	54°48’31.37”   N
	66°47’49.45” W
	507 m

	Magnetic base station  2
	54°48’02.85”   N
	66°48’11.60” W
	510 m

	GPS base station
	54°48’05.724” N
	66°49’12.637 W
	504.244 m


5.4
Maintenance of speed and sampling

The pilots maintained a slower, economic cruising speed for the aircraft, which reduced fuel consumption and the time required for repositioning between survey lines, while increasing the sampling density. The pilots were instructed to fly this survey so as to achieve a ground speed in the range of 250 to 290 kilometres per hour (70 to 80 m/s).
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	Figure 9: Aircrafts Speed statistics


5.5
Magnetic data
All magnetic data recorded in flight were checked for noise by an inspection of the fourth difference trace. 

When enough and adequate data were accumulated, magnetic values for traverse/tie line intersections were calculated and preliminary magnetic levelling carried out. Finally, grids and preliminary magnetic contours were produced, to ensure completeness and veracity of data.
6.0
Data Processing - Office
Essentially the office processing system has all of the capabilities of the field system, plus additional presentation and colour plotting facilities. Since the data had been edited and processed in the field, it was not expected that additional serious problems will be encountered in the office. Nevertheless, with the increased capacity, personnel and time available, editing and compilation procedures were carried out to detect and correct any remaining isolated errors, to refine the positioning, carry out levelling and gridding through to final contours (figure 10 and 11). Processing was monitored closely by the Project Leader. All requirements of the Solicitation were met. Data and preliminary and final products were submitted to the Technical Inspector for checking according to the contract specifications.
6.1
Positioning Data (GPS and altimeters)

The raw GPS data from aircrafts and base station were recovered. Both, Waypoint's GrafNav and the Canadian Spatial Reference System "Precise Point Positioning" programs were used for post-processing the raw GPS data. The latitudes and longitudes were converted from the WGS84 spheroid to the local map projection and datum (NAD83) in UTM coordinates. A point to point speed calculation was then done from the final X, Y, Z coordinates and reviewed as part of the quality control. The flight data was then cut back to the proper survey line limits and a preliminary plot of the actual flight path was done and compared to the planned flight path to verify the navigation.
The positional data, which includes the radar altimeter and the post-processed corrected GPS elevation values were checked and corrected for spikes using a fourth difference editing routine. The raw radar altimeter data was adjusted using the calibrations determined from the altimeter flight test. A small noise filter, such as a non-linear filter (0.3sec) + low-pass (2sec), was then applied to the data. The filtered radar altimeter data were also lagged to account for system parallax.

A digital elevation model (DEM) was then computed by subtracting the radar altimeter values from the differentially corrected GPS elevation values. Following a QC inspection, the DEM channel was adjusted using the SRTM1 Digital Elevation Data.
6.2
Magnetic base station data

The recorded magnetic diurnal base station data are loaded into the flight database based on common GPS time stamps. After initial verification of its integrity, the data was checked and corrected for small DC shifts; and a non-linear noise filter of 2 seconds width and a low-pass filter of 5sec was applied. 

The airborne magnetic data weren’t corrected for diurnal drift. Tests showed that subtraction of ground from airborne magnetometer data didn’t enhance the overall quality.
6.3
Airborne Magnetic Data

The RMS DAARC500 binary raw data (mag, analog and serial inputs) was reformatted and loaded into the Montaj database. After initial verification of the data by statistical analysis, the values were adjusted for system lag.

Neither noise nor spikes were detected in the real-time data. A preliminary grid of the values was then created and verified for obvious problems, such as errors in positioning or bad diurnal. Appropriate corrections were then applied to the data, as required.

The diurnal data wasn’t used in the levelling process. 
Magnetic data was corrected by altitude using the drape surface and Zgps values. The correction was calculated using the grid of the First Vertical Derivative of the pre-levelled magnetic data, then sampled into the database and multiplied by the differences between Zgps and drape surface.
The final levelling process was applied to the data. This consists of calculating the positions of the control points (intersections of lines and tie lines), calculating the magnetic differences at the control points and analyzed to produce a pattern of smooth adjustments to level the data together to reduce the misclosures to zero. In areas of steep magnetic gradient and/or of rugged topographic relief, the intersection adjustments could be deleted or an appropriate adjustment assigned to the traverse line.

A new grid of the values was then created and checked for residual errors. Any gross errors detected were corrected in the profile database and the levelling process repeated.

Levelling was done using the following procedures:

	Table 5: Tie line levelling procedure

	Pass
	Filter
	Tie
	Traverse

	1
	Trend(0)
	
	

	2
	Trend(0)
	
	

	3
	Trend(0)
	
	

	4
	Trend(1)
	
	

	5
	Trend(1)
	
	

	6
	Butterworth(50000,6)
	
	

	7
	Butterworth(25000,6)
	
	

	8
	Butterworth(10000,6)
	
	

	9
	Butterworth(5000,4)
	
	

	10
	Butterworth(7000,6)
	
	

	11
	Butterworth(3000,4)
	
	


No microleveling have been applied to the magnetic data.

The International Geomagnetic Reference Field (IGRF) was then calculated from the 2010 model year. A constant date (March 14th, 2012) and constant elevation (616 m msl) were used in the calculation and removed from the levelled values. 
6.4
Gridding of the Residual Magnetic Field and First Vertical Derivative

The grid of the Residual Magnetic Field and its First Vertical Derivative were calculated by a minimum curvature algorithm using only the traverse lines. A tolerance of 0.0001, a Pass Tolerance of 99.9999% and maximum iterations of at least 400 were used as gridding parameters. Minimum curvature gridding provides the smoothest possible grid surface that also honours the profile line data. However, sometimes this can cause narrow linear anomalies cutting across flight lines to appear as a series of isolated spots.
To produce the Residual Magnetic Field grid, the Total Magnetic Field channel was first gridded using the above enhanced tolerances and the resulting grid saved as a database. Once the Latitude and Longitude channels created, the IGRF channel was then calculated using the above constant date and altitude and subtracted to create the Residual Magnetic Field channel. It was then gridded with the same parameters to produce the Residual Magnetic Field grid.
The First Vertical Derivative of the magnetic field is the rate of change of the magnetic field in the vertical direction. Computation of the first vertical derivative removes long-wavelength features of the magnetic field and significantly improves the resolution of closely spaced and superposed anomalies. The grid of the First Vertical Derivative was computed from the gridded Residual Magnetic Field data using a fast Fourier transform, sampled back into the main database and then gridded with the same enhanced parameters. This technique improves the look of the grid between lines.
6.5
Keating Correlation Coefficients
Possible kimberlite targets have been identified from the residual magnetic intensity data, based on the identification of roughly circular anomalies. This procedure was 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 80% were retained.

The results are depicted on the maps as circular symbols, scaled to reflect the correlation value. The most favourable targets are those that exhibit a cluster of high amplitude solutions. 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 cylinder model parameters are as follows:

	Table 6: Keating parameters used

	Cylinder radius
	100 m

	Cylindre length
	Infinite

	Cylindre depth
	Average ground distance (100m)

	Windows Dimension
	21 x 21 cells  (1000 m x 1000 m)

	Depth
	120 m

	Mag field Inclination
	76.0( N

	Mag field declination
	23.0( W

	Minimum Correlation Coeff.
	0.80 (80%)
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	Figure 10: Magnetic data processing flowchart – Flight format
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	Figure 11: Magnetic data processing flowchart – Line format


7.0
FIELD AND OFFICE CREW
The general management of the project was monitored offsite by Mr. Mouhamed Moussaoui. Mr. Mr José Martinez was responsible for the field data processing, consulting with Mr. Régis Dumont, Technical Inspector from the Geological Surveys of Canada, to ensure that the work was carried out according to contractual specifications. Final data evaluation and processing was carried out at the GDS office by Carlos Cortada. Field and office personnel are listed in table 7.
	Table 7: Field and Office Crew

	PRIVATE 
Position
	Name

	Project Manager
	Mr. Mouhamed Moussaoui

	Data Quality Control
	Mr. José Martinez

	Field Manager
	Mr. José Martinez

	Field Instrument Operators
	Mr. Pierre Filion (C-FQQB)

Mr. François Godin (C-FVTL)
Mr. Peter Moore (C-GSVM)

	Professional Pilots
	Mr. Martin Boyer (C-FQQB)
Mr. Simon Bourdeau (C-FVTL)

Mr. Thomas Phillips (C-GSVM)

	Final Processing
	Mr. Carlos Cortada

	CAD Specialist (Drawing Products)
	Mr. Albert Sayegh

	Survey Technical Report
	Mr. Mouhamed Moussaoui
Mr. François Caty


8.0
AIRCRAFT AND EQUIPMENT
8.1
Aircraft
Three Piper Navajo PA-31 twin engine turbocharged aircrafts fully equipped (C-FQQB and C-FVTL from GDS and C-GSVM from Oracle Geoscience) allowed to fly the geophysical survey (figure 12). All aircrafts were Transport Canada approved to carry out this particular type of survey. The main characteristics of the aircrafts are presented below:
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	Figure 12: The Three Piper Navajo PA-31 Twin-engine


	Aircraft Characteristics
	C-FQQB
	C-FVTL
	C-GSVM

	Type
	Piper Navajo PA-31
	Piper Navajo PA-31
	Piper Navajo PA-31

	Power (one engine)
	2 310 hp
	2 310 hp
	2 310 hp

	Empty Weight
	1 710 kg
	1 710 kg
	1 710 kg

	Max charge
	2 950 kg
	2 950 kg
	2 950 kg

	Ceiling
	8 320 m
	8 320 m
	8 320 m

	Rate of climb
	7.1 m/s
	7.1 m/s
	7.1 m/s

	Max Climb Gradient
	12.8%
	12.8%
	12.8%

	Fuel Type
	AVGAS
	AVGAS
	AVGAS

	Fuel consumption (2 engines)
	130 litres/hr
	130 litres/hr
	130 litres/hr

	Oil consumption
	negligible
	negligible
	negligible

	Survey/max  range
	6.5/7.5 hours
	6.5/7.5 hours
	6.5/7.5 hours


8.2
Magnetometer and digital acquisition systems


8.2.1
Airborne magnetometer
The following table describes the airborne magnetometer. The sensor was mounted in a stinger rigidly attached to each aircraft tail.

	Magnetometer
	C- FQQB
	C-FVTL
	C-GSVM

	Manufacturer
	Geometrics
	Geometrics
	Geometrics

	Type and Model
	Cesium G-822A
	Cesium G-822A
	Cesium G-822A

	Serial Number
	75520; C2436
	75464 / C2424
	75427 / C1853

	Ambient Range
	20 000 - 100 000 nT
	20 000 - 100 000 nT
	20 000 - 100 000 nT

	Sensitivity
	± 0.005 nT
	± 0.005 nT
	± 0.005 nT

	Absolute Accuracy
	< 3 nT
	< 3 nT
	< 3 nT

	Noise Envelope
	0.05 nT
	0.05 nT
	0.05 nT

	Sampling Rate
	10 Hz
	10 Hz
	10 Hz

	Sampling Interval
	8m at typical survey speed
	8m at typical survey speed
	8m at typical survey speed

	Heading effect
	<2.0 nT
	<2.0 nT
	<2.0 nT


The cesium CS-3 sensor is a versatile and highly sensitive means of accurately measuring the Earth's total magnetic field intensity. Based upon the principle of optical pumping and monitoring, the cesium sensor is capable of resolving millisecond variations as small as 0.005 nT (gamma) or 1 part of 10,000,000 of the Earth's magnetic field. This unique process involves the interaction of the magnetic moment and angular momentum of the valence electron of cesium with the ambient magnetic field to produce an oscillation whose frequency is dependent on the magnetic field intensity. The sensor, operating on an atomic process, contains no moving parts and is inherently simple, rugged, and accurate.



8.2.2
Magnetic Compensator and Data Acquisition system 
The magnetic field generated by the aircrafts was compensated using a DAARC500, an Automatic Aeromagnetic Digital Compensator system manufactured by RMS Instruments. The DAARC500 incorporates a sophisticated and flexible data acquisition system.
The DAARC500 is an instrument used to compensate or correct in real time for the magnetic interference caused by the aircraft itself and aircraft maneuvering in the Earth's magnetic field, when using inboard-mounted high sensitivity magnetometers. The compensation accounts for the effects of permanent magnetism, induced magnetism, Eddy currents and also removes the heading errors caused by the sensors themselves. It provides a frequency bandwidth of DC to 0.9 Hz, the frequencies of most interest to the geophysicist. Other bandwidths are optionally available. The signal(s) from the magnetometer(s) are digitized faithfully without aliasing or phase distortion.
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	Figure 13: The RMS DAARC500 unit and its Graphical User Interface


	Data acquisition system
	C- FQQB
	C-FVTL
	C-GSVM

	Manufacturer
	RMS Instruments
	RMS Instruments
	RMS Instruments

	Model
	DAARC500
	DAARC500
	DAARC500

	Serial number
	0707981
	0710989
	0606966

	GPS synchronization
	PPS signal
	PPS signal
	PPS signal

	Magnetic compensator
	integrated
	integrated
	integrated


The DAARC500 is based on many years of research and development on automatic aeromagnetic compensation by the National Aeronautical Establishment (NAE), a division of the National Research Council of Canada. Following the transfer of technology, RMS Instruments continued with the development resulting in an instrument which is extremely reliable, capable of accepting the Larmor frequencies of up to four high sensitivity magnetometers, and is based on a sophisticated compensation algorithm which is extremely robust.

Geophysical instruments and sensors may be directly connected to the DAARC500, via 8 Outputs and Inputs high speed RS232 digital ports and 16 analogic Inputs ports as well as an ethernet port. Incoming data are real time processed via serial ports. All acquired data are synchronized through a GPS receiver pulse-per-second (PPS).
8.3
Ground base station magnetometer
The following table describes the base station magnetometers:

	Mag base station
	Magnetic Base A
	Magnetic Base B

	Manufacturer
	GEM System inc
	GEM System inc

	Type
	Overhauser
	Overhauser

	Model
	GSM-19  w/ GPS
	GSM-19  w/ GPS

	Serial Number
	7104522
	7052348

	Dynamic Range
	20 000 - 120 000 nT
	20 000 - 120 000 nT

	Sensitivity
	± 0.01 nT
	± 0.01 nT

	Sampling Rate
	1 Hz
	1 Hz

	Noise Level
	0.10 nT
	0.10 nT


Two GEM System inc. Overhauser type ground magnetometers with combined GPS system operated continuously throughout the survey production. They provided synchronized GPS time and recorded the total intensity of the earth's magnetic field with a resolution of 0.01 nT.
The primary magnetic base station was set up at a magnetic noise-free location, away from magnetic objects, vehicles and DC electrical power lines outside the village (figure 2). A second magnetic base station was established close to the airport. Both magnetometers sampled at a rate of one per second. Records, including GPS time, were dumped digitally on a computer, merged with airborne data and plotted daily.
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	Figure 14: The base station magnetometer and console


8.4
Positioning Cameras, Navigation and Flight Path Systems



8.4.1
Video system
The vertically-mounted, continuous-recording video camera, with a wide angle lens to maximize ground coverage at survey altitude, operated at all times while aircraft was surveying. Data, which were displayed alphanumerically in the top portion of each frame, included time in tenths of seconds after midnight, and GPS generated lat/lon co-ordinates. The video system also displayed an image-centre crosshair. Data and video were available for review immediately after each flight with no further processing.

The following table describes the video system installed in the aircrafts:
	Video camera
	C-FQQB
	C-FVTL
	C-GSVM

	Manufacturer
	Samsung
	Samsung
	Panasonic

	Model
	SDC-415
	SDC-415
	WV-CP484

	Mounting
	Vertical
	Vertical
	Vertical

	Video Format
	NTSC Color
	NTSC Color
	NTSC Color

	Angle of view
	62º x 69º
	62º x 69º
	62º x 69º

	Typical image size
	48m x 55 m
	48m x 55 m
	48m x 55 m

	Iris Exposure
	Automatic
	Automatic
	Automatic


	Video recorder
	C-FQQB
	C-FVTL
	C-GSVM

	Manufacturer
	Archos
	Archos
	-

	Model
	Internet tablet 5
	Internet tablet 5
	S-VHS

	Serial number
	jk4z-20mf-4ye6-pm
	jgbz-j94t-h08j-h7
	-

	Format
	NTSC Couleur
	NTSC Couleur
	NTSC Couleur
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	Figure 15: Samsung and Panasonic video cameras and numerical recorder




8.4.2
Differential GPS and Navigation System

A dual frequency GPS antenna was mounted on each aircraft over the cockpit. The following table describes the airborne GPS system, which obtained a complete coverage and provided both real-time navigation and flight-path recovery:

	GPS receiver
	C-FQQB
	C-FVTL
	C-GSVM

	Manufacturer
	Novatel
	Novatel
	Septentrio

	Model
	DL-V3  L1/L2
	DL-V3  L1/L2
	PolaRx2e  L1/L2

	Serial Number
	NBV07240010
	NBV07400024
	4064

	Number of Channels
	12
	12
	12

	Sampling Interval
	5 Hz
	5 Hz
	5 Hz

	Differential System
	OmniStar Real Time
	OmniStar Real Time
	OmniStar Real Time


	Navigation system
	C-FQQB
	C-FVTL
	C-GSVM

	Manufacturer
	AGNAV
	AGNAV
	AGNAV

	Model
	Guia (LiNav)
	Guia (LiNav)
	Guia (LiNav)

	Serial Number
	15160705
	15190706
	15170211


A dual frequency Novatel DL-V3 GPS Receiver sampling once every second was also used at the base station for post-flight differential correction of aircraft's raw GPS data of all flights.
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	Figure 16: Novatel (left) and Septentrio (center) GPS receivers
and AGNAV Navigation System




8.4.3
Radar altimeter 

Frequency-modulated radio altimeters were used for measuring accurately the distance between aircraft and ground. Whole survey data were covered using these kinds of radar. The following table presents its technical characteristics:

	Radar altimeter
	C- FQQB
	C-FVTL
	C-GSVM

	Manufacturer
	Rockwell Collins
	Rockwell Collins
	Honeywell

	Model
	ALT-55B
	ALT-55B
	HG-7580

	Serial number
	3476
	3488
	J0093

	Distance Range
	0 à 930 metres
	0 to 930 metres
	0 à 1980 metres

	Accuracy
	2%
	2%
	2%

	Resolution
	0.03 metre
	0.03 metre
	0.03 metre

	Sampling rate
	5 Hz
	5 Hz
	5 Hz

	Temperature range
	-54(  to  +71(C
	-54(  to  +71(C
	-40(  to  +70(C




8.4.4
Barometric altimeter
The following table describes the barometric altimeter with digital output, which was installed in each aircraft:
	Barometric altimeter
	C-FQQB
	C-GPVN
	C-GSVM

	Manufacturer
	Honeywell
	Honeywell
	Setra

	Model
	PPT0020AWN2VA-C
	PPT0020AWN2VA-C
	270

	Serial Number
	45909
	38761
	3157267

	Pressure Ranges  
	0 to 500 psi
	0 to 500 psi
	600 à 1100 mb

	Accuracy
	0.10 %
	0.10 %
	0.05 %

	Sensitivity
	3 mV/m
	3 mV/m
	0.3m

	Recording Interval
	10 Hz
	10 Hz
	10 Hz


9.0
FINAL PRODUCTS
9.1
Compilation Specifics

Map Scale and projection:
1:50 000 NAD83 UTM Zone 20
Grid cell size:


50 meters
9.2
Final Products

Processed parameters

The following parameters were processed:

· Total Field Magnetic data

· Residual Total Magnetic Field data

· First Vertical Derivative of the Magnetic Field data

· Second Vertical Derivative of the Magnetic Field data

· Digital Elevation Model data

Maps

One (1) final paper copies of the following maps have been delivered. All final map products were also delivered in both Geosoft MAP and Adobe PDF/X formats at resolution suitable to accurately reproduce the plotted products.


-
Shaded Residual Magnetic Total Field (colour and contour interval)


-
Shaded Magnetic Second Vertical Derivative (colour interval) 

Archives 

-
Archive media: DVD

-
One Geosoft format digital archive of the final line data.
-
One Geosoft format grid file for each of the processed parameters for the entire survey in NAD83, UTM Zone 20 projection.
-
Raw GPS acquisition data in Rinex2 format by flight
Final Report

· Final technical report (3 paper copies) accompanied by one digital file in MS Word format.

Profile Data

Magnetic line archive profiles are provided in Geosoft Montaj binary database (GDB) sampled at 10Hz. The content of the database is summarized as follows:

	Table 8: Magnetic Line archive channel description

	Channel
	Unit
	Description

	UTC
	Second
	UTC Time in second after midnight

	Line
	
	Line number

	Flt
	
	Flight number

	Date
	yyyy/mm/dd
	Flight date

	Lonrt
	degrees
	Raw Realtime Longitude NAD83

	Latrt
	degrees
	Raw Realtime Latitude NAD83

	Zrt
	meters
	Raw Realtime GPS elevation

	Lon
	degrees
	Longitude NAD83

	Lat
	degrees
	Latitude NAD83

	X
	meters
	Easting UTM, NAD83  Zone 20

	Y
	meters
	Northing UTM, NAD83  Zone 20

	Z
	meters
	GPS elevation – Final orthometric MSL

	Drape
	meters
	Drape surface used for height navigation

	Raltlc
	meters
	Corrected Radar altimeter

	DTMc
	meters
	DEM final – levelled digital elevation model

	BaseA
	nanoteslas
	Filtered base mag

	BaseB
	nanoteslas
	Filtered base mag

	mfluxX
	nanoteslas
	Fluxgate X component

	mfluxY
	nanoteslas
	Fluxgate Y component

	mfluxZ
	nanoteslas
	Fluxgate Z component

	MBu
	nanoteslas
	Raw Tail uncompensated mag

	MBul
	nanoteslas
	Lagged Tail uncompensated mag

	MBc
	nanoteslas
	Raw Tail compensated mag

	MBclc
	nanoteslas
	Tail Compensated mag (edited, lagged and de-spiked)

	Coralt
	nanoteslas
	Altitude correction

	Magalt
	nanoteslas
	Magnetic field, corrected by altitude

	Corlvl
	nanoteslas
	Tie line mag levelling adjustment

	Maglvl
	nanoteslas
	Levelled mag

	IGRF
	nanoteslas
	IGRF

	Magres
	nanoteslas
	Levelled mag – IGRF corrected


The Keating kimberlite pipe correlation coefficient data are provided in Geosoft Montaj binary database (GDB). The content of the database is summarized as follows:

	Table 9: Keating coefficient archive channel description

	Channel
	Unit
	Description

	X
	meters
	Easting UTM, NAD83  Zone 20

	Y
	meters
	Northing UTM, NAD83  Zone 20

	Corr_Coeff
	percent
	correlation coefficient

	Pos_Coeff
	percent
	positive correlation coefficient

	Neg_Coeff
	percent
	negative correlation coefficient

	Norm_Eerror
	percent
	standard error normalized to amplitude

	Amplitude
	nanoteslas
	peak-to-peak anomaly amplitude within window


All other final products, video, logs, levelling documents, raw GPS acquisition data in Rinex2.
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	Figure 17: Final Map index


10.0
CONCLUSION

Flown from February 16th to April 16th 2012, the aeromagnetic survey was completed inside the time frame allowed by the contract.
All airborne and ground‑based records were of excellent quality. The noise level for the measured Total Magnetic Field was well within the accepted limits, determined from the fourth difference of the lagged, edited airborne magnetic data. 

GPS results proved to be of high quality. The flight path was surveyed accurately according to the digital elevation model available. The speed checks showed no abnormal jumps in the data.
It is hoped that the information presented in this report, and on the accompanying products, will be useful both in planning subsequent exploration efforts and in the interpretation of related exploration data.
Respectfully Submitted,

Mouhamed Moussaoui, ing.
Géo Data Solutions GDS inc.
APPENDIX A
CALIBRATION AND TESTS
PIPER NAVAJO PA-31
C-FQQB
[image: image31.emf]
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The radar altimeter was calibrated by acquiring altitude data from several passes over a point of known altitude. The radar data show two linear relationships with the GPS height having an intercept point at 5.23 Volt. A regression is calculated on both sides of that intercept point to determine the linear equation that calibrates the radar altitude in meters above terrain.
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APPENDIX B
CALIBRATION AND TESTS

PIPER NAVAJO PA-31
C-FVTL
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APPENDIX C
CALIBRATION AND TESTS

PIPER NAVAJO PA-31

C-GSVM
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APPENDIX D
DAILY REPORT
[image: image44.emf]Proj. Name.:Mistastin Batholith Proj. No.:P12001

Area:Schefferville

Survey Type:Fix-wing Airborne Magnetic Start:8-Feb-12

Client:Geological Survey of Canada End:16-Apr-12
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C-FQQB 157:28 116:24 27 260.8

C-FVTL 153:00 105:49 27 717.3

C-GSVM 129:00 91:47 23 701.4
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Date Total Survey Ferry

Flown Accepted Rejected WX Diurnal AC

Comments

08-Feb-12 José y Pierre arrived at Schefferville @ 11AM

09-Feb-12

Trails for  base mag stations were made. Truck arrived to 

Schefferville @ 11pm

10-Feb-12

Wx day. Posponed installation of bases due low temp: -47 

degrees

11-Feb-12

Wx. Day  -38 in the morning. A bit warmer in the afternoon.  

Mag base A installed @: (54.8087957,-66.7968552)

12-Feb-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Wx day.  -52 degrees in the morning

13-Feb-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Zero visibility & light snow

14-Feb-12 00:51 00:00 00:51 0.0 0.0 0.0 -1.0

001

Morning. Zero visibility and cross winds  gusting 60nts. 

QQB performed FOM test=0.97. Base mag 2 at: (54.8008124  -

66.8032132) 

15-Feb-12 00:58 00:00 00:58 0.0 0.0 0.0 -1.0

-1.0 002

Active mag in the morning. Flight aborted in the afternoon 

due to bad weather on south & north part of the block

16-Feb-12 06:29 04:10 02:18 796.9 786.9 10.0 -1.0

## 003 004 Bad wx on the north. Lines attempted on the south. GPS 

base at: (54 48 05.72400; -66 49 12.63720; 504.2440)

17-Feb-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Wx day: Zero visibility and ceiling & light snow

18-Feb-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Wx day: Zero visibility and ceiling & light snow

19-Feb-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Patches, 1/2 SM visibility. Zero ceiling & light snow

20-Feb-12 05:16 03:51 01:24 1 001.6 1 001.6 0.0

005

Production flight. Some lines flagged because diurnal

21-Feb-12 07:55 05:29 02:25 1 368.0 1 350.0 18.0

006 007

Good production day. Small portions of lines were affected 

by micropulsation and diurnal

22-Feb-12 05:46 04:19 01:26 1 089.6 887.0 202.6 -1.0

008

Low temps in the morning.Some lines were affected by  

dirunal

23-Feb-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0

Zero ceiling an visibility in Schefferville light snow on the 

block

24-Feb-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Patches, 1/2 SM visibility. Zero ceiling & light snow

25-Feb-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0

Snowing all day long. Zero visibility both in Schefferville 

and the block

26-Feb-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0

Snowing all day long. Zero visibility both in Schefferville 

and the block

27-Feb-12 04:51 03:22 01:28 843.1 843.1 0.0 -1.0 -1.0

009

Three lines rejected due active diurnal. QQB left for 

inspection in Sat Iles

28-Feb-12 05:42 03:13 02:29 827.0 827.0 0.0 100 101 3

29-Feb-12 09:16 05:37 03:39 1 418.0 1 372.0 46.0 102 200 201 SVM onsite. FOM=0.94

01-Mar-12 11:05 08:02 03:03 2 182.6 1 809.2 373.4 -1.0

103 202 010 Very cold morning (-40 degrees. Afternoon flight. Diurnal 

activity at times. QQB onsite. Flight aborted

02-Mar-12 16:51 10:04 06:46 2 672.4 2 532.0 140.4 203 104 105 011 Good production day

03-Mar-12 15:51 10:04 05:46 3 074.4 2 948.4 126.0 -1.0 012 106 204 Bad wx in the morning. All afternoon flights

04-Mar-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Temperatures below -30 degrees all day long

05-Mar-12 16:35 11:12 05:22 3 336.3 3 031.4 304.9 -1.0 205 107 013 Afternoon flights. Low temps in the morning

06-Mar-12 16:02 11:31 04:30 3 100.2 3 100.2 0.0

206 108 014

Good production day. Second biggest Solar activity from 

the Sun cycle. Two flares of  were ejected with high Solar 

winds (1300 & 1100 miles per seconds) : 

http://1.usa.gov/x3Fxlz

07-Mar-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 -1.0

Solar winds start reaching the Thermosphere. Diurnal 

passed to active levels. VTL left to SatIles for the 100hr 

inspection.  Snow storn in the afternoon.

08-Mar-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 -1.0

Very active diurnal. Low pressure system bringing snow in 

both block and Schefferville

09-Mar-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 -1.0

Diurnal passed from  active to stormy levels. Bad weather 

continues

10-Mar-12 14:46 11:40 03:05 3 018.1 3 018.1 0.0

015 109 207

VTL back from the inspection plus production flgiht.  QQB 

& SVM took off after temperature warms. Good production 

day

11-Mar-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0  Patches, 1/2 SM visibility. Zero ceiling & light snow. Wins gusting 50nts in the afternoon.

12-Mar-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 -1.0

Cross wings 40nts. Diurnal exceeding 10nT/min. New radar 

for SVM

13-Mar-12 16:01 12:27 03:34 3 219.0 3 219.0 0.0 208 209 016 017 110 Bad wx in the morning. Data within spec.

14-Mar-12 21:32 16:25 05:06 4 306.2 4 306.2 0.0 111 018 210 211 Excellent production day! Regis arrived Schefferville

15-Mar-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 -1.0 Wins gusting 60nts + active diurnal

16-Mar-12 15:36 12:04 03:31 3 131.0 3 030.6 100.4 -1.0 -1.0

212 019 112

Active mag in the morning and continues at times. Regis 

visit concluded

17-Mar-12 10:06 05:15 04:51 1 427.9 1 427.9 0.0 -1.0

113 213 214 020

FLT020 aborted due to active diurnal. Two productions for 

SVM in the afternoon. VTL changed the alternator. 

FOM=1.364.QQB left for inspection in the morning. Diurnal 

hit at times

Mobilization

Flights



Daily Report                                            

Flight Time Production (km) No Production


[image: image46.emf]18-Mar-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Zero visibility, light snow & freezing rain in the afternoon

19-Mar-12 21:09 16:21 04:47 4 463.0 4 360.9 102.1 215 114 115 216 Good production day. Flights within specs

20-Mar-12 14:27 10:05 04:21 2 658.9 2 658.9 0.0

116 217 218 021

Good production day. Flights within specs.QQB did the lag 

test equal 0.7

21-Mar-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Freezing rain all day long

22-Mar-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Freezing rain all day long

23-Mar-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Wins gusting 45nts 

24-Mar-12 08:27 06:18 02:08 1 498.7 1 339.1 159.6 -1.0

022 117

Very windy day. Winds gusting 45nts in the afternoon

25-Mar-12 17:05 12:45 04:19 3 415.9 3 415.9 0.0

118 119 023 024

Survey param within specs. VTL started the inspection

26-Mar-12 05:16 05:15 00:00 994.9 994.9 0.0

025

Icing & strong winds in the morning. Afternoon flight. VTL 

onsite once again at night time

27-Mar-12 20:43 14:27 06:15 3 664.1 3 438.1 226.0 -1.0

026 027 120 121 219

Good production day. Some lines were affected by diurnal 

at the end of the day

28-Mar-12 02:01 18:09 07:51 4 727.4 4 727.4 0.0 -1.0

220 221 122 123 028 029 Good production day. First flights diurnal went from settle 

to active values. Some lines were affected

29-Mar-12 17:04 13:17 03:46 3 313.8 2 967.5 346.3Mistastin flight path done in black. Blue lines correspond to last RE-flights124 030 222 Morning flights. Bad weather in the afternoon

30-Mar-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 1SM -SHSN VV010 TEMPO 3014/3015 3SM -SHSN OVC020 

31-Mar-12 06:55 04:05 02:50 1 128.8 1 128.8 0.0 -1.0

125 223

Bad weather in the morning.QQB left for inspection. Two 

afternoon flights on Tie lines

01-Apr-12 21:00 15:37 05:23 4 098.2 3 857.7 240.5 224 126 225 127 Good weather+mag=good production day 

02-Apr-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Zero visibility & light snow. Freezen drizel in the block

03-Apr-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Zero visibility & light snow. Freezen drizel in the block

04-Apr-12 00:23 00:00 00:23 1 049.6 795.2 254.4 -1.0

031 226

Flights aborted. Bad weather. Low visibility (1.5 SM), light 

snow, feezen drizel in the block

05-Apr-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 -1.0 Zero visibility & light snow. Freezen drizel in the block

06-Apr-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Zero visibility & light snow. Freezen drizel in the block

07-Apr-12 16:45 12:14 04:30 2 282.9 1 774.1 508.8 -1.0

032 128 227

VTL onsite after inspection. Foggy in the morning. All 

afternoon flights. Entire day on tie lines. Flights within 

spec.

08-Apr-12 05:26 21:46 07:39 5 742.5 5 545.3 197.2

033 129 228 229 130 034

The biggest production of the survey. Survey param within 

spec

09-Apr-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0

Periods of light snow. Snow mixed with freezing drizzle 

this morning. Wind east 20 km/h gusting to 40. SVM left 

site without radar test.

10-Apr-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0

Snow and freezing drizzle continues in both Schefferville & 

block for the entire day. 

11-Apr-12 11:03 09:04 01:58 2 388.2 2 354.6 33.6

035 131

Afternoon flights. Snow and zero visibility in the morning

12-Apr-12 12:26 08:13 04:12 2 038.9 2 038.9 0.0 -1.0

036 132 133 037

Last two flights of the survey. Micropulses at times the rest 

of survey parameter were within specifications. T50261 

was affected by active diurnal and thus rejected.

13-Apr-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Bad weather & active mag

14-Apr-12 00:00 00:00 00:00 0.0 0.0 0.0 -1.0 Bad weather & active mag

15-Apr-12 05:03 03:49 01:13 923.1 923.1 0.0 -1.0 038 Bad weather in the afternoon

16-Apr-12 04:46 03:40 01:05 868.5 868.5 0.0

039

Last flight of the survey. Bad weather in the afternoon


[image: image47.emf]Total Flights:39 Hours Flown:157:28

Lines Flown:434 Ave. Survey Time:03:37

Kms Flown:27 260.8 Ave. Ferry Time:01:08

Productivity (km/h):234.2 Next inspection in:7.9

Total Survey Ferry Full Partial Flown AcceptedRejected

001 14-Feb-12 00:51 00:00 00:51 0(0L,0T) 0 0 0.0 0.0 0.0FOM test =0.97

002 15-Feb-12 00:58 00:00 00:58 0(0L,0T) 0 0 0.0 0.0 0.0Flight aborted due to bad wx

003 16-Feb-12 01:08 00:00 01:08 0(0L,0T) 0 0 0.0 0.0 0.0Wrong drape on Board. Flight aborted after 30min

004 16-Feb-12 05:21 04:10 01:10 8(7L,1T) 8 0 796.9 786.9 10.0First production flight for QQB

005 20-Feb-12 05:16 03:51 01:24 10(10L,0T) 10 0 1 001.6 1 001.6 0.0

Some lines affected by diurnal at times. Pending on Client 

approval

006 21-Feb-12 05:08 03:59 01:08 10(8L,2T) 7 3 964.4 946.4 18.0

Lines broken due to bad visibility: L16930 (-25) EB;L16940(-32) 

WB; L16729(-51) WB & T50230(-18) SB

007 21-Feb-12 02:47 01:29 01:17 4(4L,0T) 4 0 403.6 403.6 0.0Second flight of the day. Good production

008 22-Feb-12 05:46 04:19 01:26 15(15L,0T) 12 3 1 089.6 887.0 202.6

Lines compromised with diurnal L16950;L16941;L16930; 

&L16960-90

009 27-Feb-12 04:51 03:22 01:28 12(12L,0T) 12 0 843.1 843.1 0.0Lines L17170;L17180 rejected due to active diurnal

011 2-Mar-12 02:45 01:04 01:40 4(4L,0T) 4 0 280.8 140.4 140.4Flight aborted due to sensor problem

010 1-Mar-12 00:00 00:00 00:00 0(0L,0T) 0 0 0.0 0.0 0.0Flight aborted after 15min. Fuel leaking

012 3-Mar-12 06:14 04:30 01:44 10(10L,0T) 10 0 1 259.7 1 133.7 126.0Bad wx on the north. Flight on the south area

013 5-Mar-12 05:08 03:40 01:27 10(10L,0T) 10 0 1 013.0 1 013.0 0.0Good production

014 6-Mar-12 05:19 03:40 01:38 10(10L,0T) 9 1 963.6 963.6 0.0Good production flight

015 10-Mar-12 04:51 04:27 00:23 24(24L,0T) 24 0 999.0 999.0 0.0Good production

016 13-Mar-12 00:00 00:00 00:00 0(0L,0T) 0 0 0.0 0.0 0.0Morning flight. Aborted due to bad wx.

017 13-Mar-12 05:24 04:25 00:58 24(24L,0T) 24 0 997.8 997.8 0.0Afternoon flight. Good production. Flight within spec.

018 14-Mar-12 05:34 04:33 01:00 26(26L,0T) 26 0 1 065.6 1 065.6 0.0

Good production flight. All survey parameters were within 

specs.

019 16-Mar-12 05:36 04:35 01:00 26(26L,0T) 26 0 1 065.0 1 065.0 0.0Lines affected by diurnal at times

020 17-Mar-12 01:17 00:00 01:17 0(0L,0T) 0 0 0.0 0.0 0.0Flight aborted. Active diurnal & Bad weather

021 20-Mar-12 00:20 00:00 00:20 0(0L,0T) 0 0 0.0 0.0 0.0Radar test back in Sat-Iles

022 24-Mar-12 05:28 04:27 01:00 24(24L,0T) 24 0 995.6 961.8 33.8Very turbulent day. Data was within specifications

023 25-Mar-12 05:37 03:53 01:43 26(26L,0T) 26 0 1 063.4 1 063.4 0.0First flight of the day.All survey param within specs.

024 25-Mar-12 03:27 02:29 00:57 12(12L,0T) 12 0 590.2 590.2 0.0

Second flight of the day. All survey param within 

specifications

025 26-Mar-12 05:16 05:15 00:00 24(24L,0T) 24 0 994.9 994.9 0.0Windy day. Suervey param within specs

026 27-Mar-12 05:47 04:46 01:00 28(28L,0T) 28 0 1 128.4 1 128.4 0.0First flight. Survey param within specs

027 27-Mar-12 02:44 01:47 00:56 4(4L,0T) 4 0 504.4 378.3 126.1Second flight. L13030 & L103040 rejected due to active diurnal

028 28-Mar-12 06:08 05:08 00:59 30(30L,0T) 30 0 1 195.8 1 195.8 0.0

First flight.L12020, 12100,12160-90,12200-30 were affected by 

active diurnal

029 28-Mar-12 02:44 01:45 00:58 4(4L,0T) 4 0 504.6 504.6 0.0Second flight. Survey param within specs

030 29-Mar-12 06:04 05:07 00:56 30(30L,0T) 30 0 1 194.4 1 034.5 159.9Survey param were within specifications

031 4-Apr-12 00:23 00:00 00:23 11(0L,11T) 11 0 1 049.6 795.2 254.4Flight aborted. Bad weather.

032 7-Apr-12 05:20 04:12 01:07 0(0L,0T) 0 0 0.0 0.0 0.0Tie lines on the west boundary. Flight param within spec.

033 8-Apr-12 05:14 03:36 01:37 9(0L,9T) 8 1 989.4 989.4 0.0Turbulence on the block.

034 8-Apr-12 05:22 03:54 01:27 17(16L,1T) 16 1 1 085.9 1 015.9 70.0

Traverse lines on the north part of the block. Survey param 

within specs

035 11-Apr-12 05:33 04:35 00:57 28(28L,0T) 28 0 1 126.2 1 092.6 33.6

Afternoon flight. Low visibility. Turbulence. Survey param 

within spec.

036 12-Apr-12 03:05 02:06 00:58 6(6L,0T) 6 0 572.1 572.1 0.0

Four long lines+2short on the south. QQB ended its flights. 

Macropulsations at times

037 12-Apr-12 04:52 03:37 01:14 9(8L,1T) 9 0 905.4 905.4 0.0First re-flights. Get hit by diurnal. T50261 rejected.

038 15-Apr-12 05:03 03:49 01:13 8(2L,6T) 8 0 923.1 923.1 0.0Second re-flights of control lines suggested by Regis

039 16-Apr-12 04:46 03:40 01:05 9(8L,1T) 9 0 868.5 868.5 0.0Last flight of the survey. Survey param within specifications

Mistastin flight path done in black. Blue lines correspond to last RE-flights

4402 Louis-B Mayer

Laval, QC H7P 0G1

Tel.: (450) 934-7194



C-FQQB - Flight Report

FLT Date

Hours Lines Flown Kms Flown

Comments Total



C-FQQB
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[image: image48.emf]Total Flights:34 Hours Flown:153:00

Lines Flown:333 Ave. Survey Time:03:24

Kms Flown:27 717.3 Ave. Ferry Time:01:26

Productivity (km/h):261.9 Next inspection in:21.1

Total Survey Ferry Full Partial Flown AcceptedRejected

100 28-Feb-12 00:54 00:00 00:54 0(0L,0T) 0 0 0.0 0.0 0.0FOM test=1.2

101 28-Feb-12 04:48 03:13 01:35 12(12L,0T) 12 0 827.0 827.0 0.0First production flight for VTL on the north

102 29-Feb-12 04:46 03:22 01:24 11(11L,0T) 9 2 809.5 763.5 46.0

North: no horizon and low visibility. Flight 

aborted to get lines on the south

103 1-Mar-12 05:15 03:38 01:37 14(14L,0T) 14 0 964.6 895.7 68.9Lines L17880,-90,& 900 flagged. Diurnal out spec

104 2-Mar-12 05:39 03:41 01:58 14(14L,0T) 14 0 963.6 963.6 0.0

First flight of the day.All survey param within 

specs.

105 2-Mar-12 03:07 01:33 01:34 6(6L,0T) 6 0 412.8 412.8 0.0Second flight of the day. Good production

106 3-Mar-12 05:17 03:37 01:39 10(10L,0T) 10 0 1 001.9 1 001.9 0.0Bad wx on the north. Flight on the south area

107 5-Mar-12 05:44 03:08 02:36 16(16L,0T) 16 0 1 104.0 1 104.0 0.0L17580 flagged due to active diurnal

108 6-Mar-12 05:42 04:11 01:31 16(16L,0T) 16 0 1 119.6 1 119.6 0.0Lines over Fugro block. Good production

109 10-Mar-12 04:51 03:35 01:16 10(10L,0T) 10 0 1 002.0 1 002.0 0.0Inspection ended. Good production flight

110 13-Mar-12 05:33 04:21 01:12 12(12L,0T) 12 0 1 203.2 1 203.2 0.0

Afternoon flight. Good production. Flight within 

spec.

111 14-Mar-12 05:39 04:22 01:17 12(12L,0T) 12 0 1 203.6 1 203.6 0.0

Good production flight. All survey parameters 

were within specs.

112 16-Mar-12 05:00 03:49 01:11 10(10L,0T) 10 0 1 047.0 946.6 100.4Lines affected by diurnal at times

113 17-Mar-12 00:54 00:00 00:54 0(0L,0T) 0 0 0.0 0.0 0.0Alternator was changed. FOM 1.364

114 19-Mar-12 05:30 04:25 01:05 10(10L,0T) 10 0 1 227.5 1 227.5 0.0

First flight of the day.All survey param within 

specs.

115 19-Mar-12 04:43 03:36 01:07 8(8L,0T) 8 0 991.2 991.2 0.0Second flight of the day. Good production day!

116 20-Mar-12 05:35 04:32 01:03 10(10L,0T) 10 0 1 250.3 1 250.3 0.0Good production. Param within specs

117 24-Mar-12 02:59 01:51 01:08 4(4L,0T) 4 0 503.1 377.3 125.8

Very turbulent day. Data was within 

specifications

118 25-Mar-12 05:26 04:35 00:50 10(10L,0T) 10 0 1 258.7 1 258.7 0.0

First flight of the day.All survey param within 

specs.

119 25-Mar-12 02:35 01:47 00:47 4(4L,0T) 4 0 503.6 503.6 0.0

Second flight of the day. All survey param 

within specifications

120 27-Mar-12 02:42 01:26 01:16 9(9L,0T) 9 0 322.7 322.7 0.0First flight. No drape for T5010-5210 on board.

121 27-Mar-12 05:48 04:16 01:32 16(16L,0T) 16 0 1 109.2 1 109.2 0.0Second flight.L18160,70,90,200 unsettled diurnal

122 28-Mar-12 04:32 02:44 01:48 16(16L,0T) 16 0 695.6 695.6 0.0

First flight. Lines:18690;L18700-10 were affected 

by active dirunal

123 28-Mar-12 03:42 02:04 01:38 12(12L,0T) 12 0 531.6 531.6 0.0Second flight. Survey param within specs

124 29-Mar-12 05:29 03:51 01:38 20(20L,0T) 20 0 918.9 832.5 86.4Survey param were within specifications

125 31-Mar-12 03:46 02:15 01:31 4(0L,4T) 4 0 620.0 620.0 0.0Survey param were within specifications

126 1-Apr-12 05:31 03:55 01:36 8(0L,8T) 8 0 1 128.8 1 128.8 0.0

First flight of the day.All survey param within 

specs.

127 1-Apr-12 04:41 03:01 01:40 6(0L,6T) 6 0 846.6 846.6 0.0

Second flight of the day. All survey param 

within specifications

128 7-Apr-12 05:43 04:04 01:39 8(0L,8T) 8 0 1 128.8 846.6 282.2Easter tie lines. Flight within specifications

129 8-Apr-12 05:32 04:01 01:30 8(0L,8T) 8 0 1 045.4 918.2 127.2

Turbulence. Survey param. Within 

specifications

130 8-Apr-12 05:38 03:56 01:42 22(22L,0T) 22 0 990.0 990.0 0.0

Traverse lines on the north part of the block. 

Survey param within specs

131 11-Apr-12 05:30 04:29 01:01 10(10L,0T) 10 0 1 262.0 1 262.0 0.0Survey param were within specifications

132 12-Apr-12 03:46 02:29 01:17 7(6L,1T) 6 1 561.4 561.4 0.0

Lines on the north and middle of the block to 

complete VTL flights. Survey param within spec

133 12-Apr-12 00:43 00:00 00:43 0(0L,0T) 0 0 0.0 0.0 0.0

Radar test and Lag test done

Mistastin flight path done in black. Blue lines correspond to last RE-flights

C-FVTL - Flight Report

FLT Date

Hours Lines Flown Kms Flown



C-FVTL

4402 Louis-B Mayer

Laval, QC H7P 0G1

Tel.: (450) 934-7194
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[image: image49.emf]Total Flights:30 Hours Flown:129:00

Lines Flown:257 Ave. Survey Time:03:23

Kms Flown:23 701.4 Ave. Ferry Time:01:22

Productivity (km/h):258.2 Next inspection in:71.0

Total Survey Ferry Full Partial Flown AcceptedRejected

200 29-Feb-12 00:00 00:00 00:00 0(0L,0T) 0 0 0.0 0.0 0.0FOM of SVM yields 0.94

201 29-Feb-12 04:30 02:15 02:15 6(6L,0T) 6 0 608.5 608.5 0.0First production flight for SVM.

202 1-Mar-12 05:50 04:24 01:26 12(12L,0T) 12 0 1 218.0 913.5 304.5

Lines L16530-60 flagged. Diurnal out of spec. 

Few of those lines were rejected

203 2-Mar-12 05:20 03:46 01:34 10(10L,0T) 10 0 1 015.2 1 015.2 0.0

Good production flight. All survey parameters 

were within specs.

204 3-Mar-12 04:19 01:56 02:23 8(8L,0T) 8 0 812.8 812.8 0.0Afternoon flight. Bad wx in the morning

205 5-Mar-12 05:43 04:24 01:19 12(12L,0T) 12 0 1 219.3 914.4 304.9

L16190,16200 &16210 flagged due to active 

diurnal. Few lines rejected by active diurnal

206 6-Mar-12 05:01 03:39 01:21 10(10L,0T) 10 0 1 017.0 1 017.0 0.0

Good production flight. Radar malfunctioning in 

some lines

207 10-Mar-12 05:04 03:38 01:26 10(10L,0T) 10 0 1 017.1 1 017.1 0.0Good production

208 13-Mar-12 00:00 00:00 00:00 0(0L,0T) 0 0 0.0 0.0 0.0

Morning flight. Aborted due to bad wx. Radar 

stack. Rejected.

209 13-Mar-12 05:04 03:40 01:23 10(10L,0T) 10 0 1 018.0 1 018.0 0.0Afternoon flight. Bad wx in the morning

210 14-Mar-12 05:10 03:48 01:22 10(10L,0T) 10 0 1 018.0 1 018.0 0.0Morning flight. Data within spec.

211 14-Mar-12 05:09 03:42 01:27 10(10L,0T) 10 0 1 019.0 1 019.0 0.0

Afternoon flight. Data within spec. Good 

production day

212 16-Mar-12 05:00 03:39 01:20 10(10L,0T) 10 0 1 019.0 1 019.0 0.0Lines affected by diurnal at times

213 17-Mar-12 05:07 03:45 01:22 10(10L,0T) 10 0 1 019.9 1 019.9 0.0Lines affected by diurnal at times

214 17-Mar-12 02:48 01:30 01:18 4(4L,0T) 4 0 408.0 408.0 0.0

Lines affected by diurnal at times. One line 

rejected for active dirunal

215 19-Mar-12 05:43 04:28 01:14 12(12L,0T) 12 0 1 224.5 1 224.5 0.0

First flight of the day.All survey param within 

specs.

216 19-Mar-12 05:13 03:52 01:21 10(10L,0T) 10 0 1 019.8 917.7 102.1

Second flight of the day.L15290 flown twice. 

Good production day!

217 20-Mar-12 05:04 03:45 01:18 10(10L,0T) 10 0 1 009.0 1 009.0 0.0

First flight of the day.All survey param within 

specs.

218 20-Mar-12 03:28 01:48 01:40 4(4L,0T) 4 0 399.6 399.6 0.0Second flight of the date. Param. Within specs

219 27-Mar-12 03:42 02:12 01:30 6(6L,0T) 6 0 599.4 499.5 99.9

First flight after the inspection. L14840-70 

unsettle diurnal. L14820 flagged by diurnal. Few 

lines rejected by diurnal

220 28-Mar-12 05:34 04:19 01:15 12(12L,0T) 12 0 1 199.8 1 199.8 0.0

First flight. Lines: 14700-50;80 were affected by 

active diurnal

221 28-Mar-12 03:21 02:08 01:13 6(6L,0T) 6 0 600.0 600.0 0.0Second flight. Survey param within specs

222 29-Mar-12 05:31 04:19 01:11 12(12L,0T) 12 0 1 200.5 1 100.5 100.0Survey param were within specifications

223 31-Mar-12 03:09 01:50 01:19 4(0L,4T) 4 0 508.8 508.8 0.0Survey param were within specifications

224 1-Apr-12 05:39 04:17 01:22 10(0L,10T) 10 0 1 216.4 1 089.2 127.2

First flight of the day.All survey param within 

specs.

225 1-Apr-12 05:09 04:24 00:45 8(0L,8T) 8 0 906.4 793.1 113.3

GPS failed for the first 83 km of L50610. Rest of 

the flight within specs.

226 4-Apr-12 00:00 00:00 00:00 0(0L,0T) 0 0 0.0 0.0 0.0Flight aborted after 30min. Bad weather

227 7-Apr-12 05:42 03:58 01:44 11(0L,11T) 11 0 1 154.1 927.5 226.6Two lines rejected by active diurnal

228 8-Apr-12 02:00 01:57 00:02 20(0L,20T) 20 0 430.6 430.6 0.0

Tie lines on the west boundary. Survey param 

within spec.

229 8-Apr-12 05:39 04:20 01:19 12(12L,0T) 12 0 1 201.2 1 201.2 0.0

Good production. Param within specs. SVM 

finish adquisition.

Mistastin flight path done in black. Blue lines correspond to last RE-flights

C-GSVM - Flight Report

FLT Date

Hours Lines Flown Kms Flown
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