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I. Lb¢wh5¦/¢Lhb 

Prospectair Geosurveys conducted a heliborne magnetic (MAG) and spectrometric (SPEC) 
survey for the mineral exploration company 1844 Resources Inc. on its Vortex-Vallières 
Project, located in the Murdochville Area, Gaspésie Region, Province of Québec (Figure 1).  
The survey was flown on October 13 and 14, 2025. 
 

One survey block was flown for a total of 600 l-km.  A total of 4 production flights were 
performed using ProspectairΩǎ Robinson R66, registration C-GMVE.  The helicopter and 
survey crew operated out of the Sainte-Anne-des-Monts Airport located about 50 km to the 
northwest of the block (Figure 2). 
 

Table 1: Survey block particulars 
 

Block NTS Mapsheet Line-km flown Flight numbers Dates Flown 

Vortex-Vallières 022A13 600 l-km Flt 1 to 4 October 13 and 14 

 

Figure 1: General survey location 
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The Vortex-Vallières block was flown with traverse lines at 50 m spacing and control lines 
spaced every 500 m.  The survey lines were oriented N010.  The control lines were oriented 
perpendicular to traverse lines.  The average height above ground of the helicopter and 
spectrometer was 43 m and the magnetic sensor was at 18 m.  The average survey flying 
speed (calculated equivalent ground speed) was 25.2 m/s.  The survey area is mainly 
covered by forest and the topography is very dynamic, with some challenging mountains, 
such as the McGerrigle Mountains, and many deep depressions.  The elevation is ranging 
from 468 to 958 m above mean sea level (MSL).  The block is approximately located 40 km 
from the north cost of the Gaspésie Peninsula.  With respect to closest communities, the 
block is approximately found 30 km to the West of Murdochville and 50 km to the southeast 
of Sainte-Anne-des-Monts.  From the ground it can be easily accessed via secondary 
forestry roads connecting to the Ceinture des Monts McGerrigle road.  Coordinates 
outlining the survey block are given in Appendix A, with respect to NAD-83 datum, UTM 
projection zone 20N.  The location of the Vortex-Vallières Property claims (in red) and of the 
survey lines is shown on Figure 3. 
 
Figure 2: Survey location and base of operation 
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Figure 3: Survey lines and Vortex-Vallières Property claims 
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II. {¦w±9¸ 9v¦Lta9b¢ 

Prospectair provided the following instrumentation for this survey: 
 
Airborne Magnetometers 
Geometrics G-822A 
The heliborne system used a non-oriented (strap-down) optically-pumped Cesium split-
beam sensor.  These magnetometers have a sensitivity of 0.005 nT and a range of 15,000 to 
100,000 nT with a sensor noise of less than 0.02 nT.  The heliborne sensor was mounted in a 
bird made of non-magnetic material located 25 m below the helicopter when flying.  Total 
magnetic field measurements were recorded at 10 Hz in the aircraft. 
 
Real-Time Differential GPS 
Omnistar DGPS   
Prospectair uses an OmniStar differential GPS navigation system to provide real-time 
guidance for the pilot and to position data to an absolute accuracy of better than 5 m. The 
Omnistar receiver provides real-time differential GPS for the IMPAC on-board navigation 
system. The differential data set was relayed to the helicopter via the Omnistar network 
appropriate geosynchronous satellite for the survey location.  The receiver optimizes the 
corrections for the current location. 
 
Airborne Navigation and Data Acquisition System 
Sanborn IMPAC system 
The Integrated Multi-Parameter Airborne Console (IMPAC) is advanced, software driven 
instrument specifically designed for mobile aerial or ground geophysical survey work. The 
IMPAC instrumentation package includes an advanced navigation system, real-time flight 
path information that is displayed over a map image of the area, and reliable data 
acquisition software. Thanks to simple interfacing, the radar and barometric altimeters and 
the Geometrics magnetometer are easily integrated into the system and digitally recorded. 
Automatic synchronization to the GPS position and time provides very close correlation 
between data and geographical position. The IMPAC is equipped with a software suite 
allowing easy maintenance, upgrades, data QC, and project and survey area layout 
planning.  
 
Magnetic Base Station 
GEM GSM-19 
A GEM GSM-19 Overhauser magnetometer, a computer workstation and a complement of 
spare parts and equipment serve as the base station.  Prospectair establishes the base 
station in a secure location with low magnetic noise. The GSM-19 magnetometer has 
resolution of 0.01 nT, and 0.2 nT accuracy over its operating range of 20,000- to 100,000 nT. 
The ground system was recording magnetic data at 1 Hz. 
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Gamma Ray Spectrometer System 
Radiation Solutions RSX-5 Spectrometer and detector package  
Prospectair mounted a 16 liters (4 crystals) downward-looking crystal and 4 liters (1 crystal) 
upward-looking crystal, and analyze gamma radiation with a Radiation Solutions Inc. RSX-5 
256-channel spectrometer. The RSX-5 is self-calibrating and has automatic gain control, 
which eliminates the use of radioactive sources in the field. The spectrometer records total 
counts, counts for potassium, uranium and thorium, along with the entire 256 channels 
spectra and live-time at a rate of 1 Hz. 
 
Altimeters 
Free Flight Radar Altimeter  
The Free Flight radar altimeter measures height above ground to a resolution of 0.5 m and 
an accuracy of 5% over a range up to 2,500 ft. The radar altimeter data is recorded and 
sampled at 10 Hz.  
 
Digital Barometric Pressure Sensor  
The barometric pressure sensor measures static pressure to an accuracy of ± 4 m and 
resolution of 2 m over a range up to 30,000 ft above sea level. The barometric altimeter 
data are sampled at 10 Hz. 
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Survey helicopter 
Robinson R66 (registration C-GMVE) 
The survey was flown ǳǎƛƴƎ tǊƻǎǇŜŎǘŀƛǊΩǎ R66 helicopter that handles efficiently the 
equipment load and the required survey range.  Table 2 presents the R66 technical 
specifications and capacity, and the aircraft is shown in Figure 4.   
 
Table 2: Technical specifications of the R66 Robinson helicopter 
  

Item Specification 

Powerplant One 300hp Rolls-Royce RR300 Turbine 

Rate of climb 1,000 ft/min  

Cruise speed 204 km/h ς 110 kts 

Service ceiling 10,000 ft 

Range with no reserve 1019 km 

Empty weight 650 kg 

Maximum takeoff weight 1,225 kg 

 

Figure 4: C-GMVE Robinson R66 
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III. {¦w±9¸ {t9/LCL/!¢Lhb{ 

Data Recording 
 The following parameters were recorded during the course of the survey: 
 
 In the helicopter: 

ü GPS positional data:  time, latitude, longitude, altitude, heading and accuracy 
(PDOP) recorded at intervals of 0.1 s; 

ü Total magnetic field recorded at intervals of 0.1 s; 
ü Pressure as measured by the barometric altimeter at intervals of 0.1 s; 
ü Outside air temperature recorded by the pilot every flight;  
ü Terrain clearance as measured by the radar altimeter at intervals of 0.1 s; 
ü Potassium, Uranium, Thorium and total counts at intervals of 1 s; 
ü 256 channels gamma-ray spectra for downward and upward crystals at 1Hz. 
 
At the base and remote magnetic ground stations: 
ü Total magnetic field recorded at intervals of 1 s; 
ü GPS time recorded every 1s to synchronize with airborne data; 
ü Potassium, Uranium, Thorium and total counts monitored pre and post flights. 

 
Technical Specifications 

The data quality control was performed on a daily basis. The following technical 
specifications were adhered to: 
ü Height ς 50m mean terrain clearance for the survey except in areas where 

Transport Canada regulations prevent flying at this height, or as deemed 
necessary by the pilot to ensure safety.  The altitude tolerances are limited to no 
more than 30 m difference between traverse lines and control lines.   

ü Airborne Magnetometer Data - The noise envelope not to be exceeded 0.5 nT 
more than 500 m line-length without a reflight.  

ü Diurnal Specifications ς A maximum tolerance of 5.0 nT (peak to peak) deviation 
from a long chord of one minute at the base station. 

ü Precipitation Limitations ς Varying ground moisture conditions affect the 
airborne radioactivity measurements.  No survey flying should be undertaken 
during or for 3 hours after measurable precipitation.  In the event of heavy 
precipitation, flying should be suspended for at least 8 hours after end of 
precipitation.   

ü Flying Speed ς The average ground speed for the survey aircraft should be 120 
kph.  The acceptable high limit is 160 kph over flat topography.   

ü Radar Altimeter ς minimal accuracy of 5%, minimum range of 0-2500 m. 
ü Barometer ς Absolute air pressure to 0.1 kPa. 
ü Flight Path Following 

Traverse lines: Azimuth N010, 50 m spacing. 
Control Lines: Azimuth N100, 500 m spacing. 
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IV. {¸{¢9a ¢9{¢{ 

Magnetometer System Calibration 
The survey configuration using a bird towed 25 m below any magnetic piece of the 
helicopter allows the simplification of the magnetic calibration requirement.  Consequently, 
heading error and aircraft movement noise was considered negligible and no correction was 
applied to the data.   
 
Instrumentation Lag 
The data lag is a combination of two factors: 1) the time difference between when a reading 
is sensed, and when that value is recorded by the acquisition system, and 2) the time taken 
for the sensor to arrive at the location of the GPS antenna. The second factor is defined by 
the physical distance between the GPS antenna and any given sensor, and the speed of the 
aircraft.  The total magnetic lag value for the IMPAC acquisition system has been calculated 
to 2.05 s for this survey.  The Spectrometer lag has been calculated to 1.64 s. 
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Stripping Ratios  
The stripping ratios for the gamma-ray spectrometer were determined by the RSX-5 
manufacturer, Radiation Solution Inc, at their Mississauga facility on March 5th, 2025.  Each 
detector was tested separately and the test results were averaged to create stripping ratios 
for this system.  See Table 3 for a list of stripping ratios. 
 
Table 3: Stripping Ratios 

 
Attenuation Coefficients 
The exponential height attenuation coefficients for the spectrometer were calculated using 
the data acquired during a test flight over the GSC test range at Breckenridge, Québec, on 
August 18th, 2025.  The calibration flights were carried out from approximately 50 m to 
260 m mean terrain clearance at 30 m intervals.  A series of background measurements 
were made at the same altitudes over the Ottawa River to determine the background due 
to cosmic radiation, radon decay products in the air and the radioactivity of the aircraft and 
equipment.  Results of this test are given in Table 4. 
 
Table 4: Spectrometer Calibration Test Data 
 

 
  

Stripping Ratios 

Thorium into Uranium (Alpha) 0.286 

Thorium into Potassium (Beta) 0.431 

Uranium into Potassium (Gamma) 0.784 

Uranium into Thorium (A) 0.049 

Potassium into Thorium (B) 0.002 

Potassium into Uranium  (G) 0.010 

Spectrometer Calibration Test Data 

Altitude 
at STP (m) 

Total counts 
(cps) 

Potassium 
(cps) 

Uranium 
(cps) 

Thorium 
(cps) 

     
48.4 1054.5 118.0 8.9 26.8 

72.1 883.6 92.9 7.0 23.4 

99.1 722.8 73.0 5.4 18.6 

128.0 591.4 55.9 5.2 15.7 

156.9 483.1 42.9 3.8 12.7 

183.3 401.5 32.9 3.2 10.6 

215.9 322.6 25.9 2.4 8.9 

238.6 277.0 22.5 1.9 7.6 
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After correction for background and stripping, the variation in count rate with effective 
height was used to determine the attenuation coefficients shown in Table 5.   
 
Table 5: Attenuation Coefficients  
 

Attenuation Coefficients 

Total -0.0071 

Potassium -0.0089 

Uranium -0.0085 

Thorium -0.0068 

 
Spectrometer System Sensitivity    
The same test flight that was carried out over the GSC test range at Breckenridge on August 
18th, 2025, also served to determine system sensitivities through comparison of airborne 
data with data acquired on the ground.  
 
The ground measurements were made with a Radiation Solution RS-125 portable gamma 
ray spectrometer and acquired at 32 different sites along the 10 km length of the calibration 
range. Measurements were also made with the portable spectrometer on the Ottawa River 
to determine background radiation due to cosmic radiation, radon decay products in the air 
and any radioactivity of the equipment.  The background was subtracted from the ground 
measurements and the ground concentrations of potassium, uranium and thorium were 
determined by calibration of the portable spectrometer performed at Radiation Solution 
facilities in Mississauga, Ontario. 
 
The sensitivities of the airborne system to potassium, equivalent uranium, and equivalent 
thorium were calculated by dividing the average count rates corrected to an effective height 
of 45 m above ground by the ground concentrations of the test range.  Results are 
presented in Table 6.  
 
Table 6: System Sensitivities from Breckenridge Test 
 

 
  

System Sensitivities - Breckenridge 

 Average counts at 45 m Ground Concentrations Sensitivities 

Potassium 121.843 cps 2.116 % 57.592 cps/% 

Equivalent Uranium 9.162 cps 1.022 ppm 8.966 cps/ppm 

Equivalent Thorium 27.531 cps 9.463 ppm 2.910 cps/ppm 
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Cosmic and Aircraft Background  
For the R66 helicopter, a cosmic and aircraft background test was performed on August 5th, 
2025, over the St-Lawrence River.  The test flights consisted of flying at heights of 1000 m to 
3000 m above ground level at 300 m intervals, recording data for 8 to 10 minutes at each 
level. Coefficients are determined by linear regression of cosmic counts versus each spectral 
window as described in the IAEA Report 323 (1991). Table 7 lists the computed cosmic and 
aircraft background coefficients. 
 
Table 7: R66 Cosmic Coefficients 
 

Cosmic Coefficients 

 Cosmic Coefficient Aircraft Background 

Total 1.1219 58.269 

Potassium 0.0647 10.902 

Uranium 0.0570 0.860 

Thorium 0.0684 -0.829 

Upward 0.0120 0.743 

 
Radon Corrections and Ground Component Coefficients 
Radon background would normally be monitored through the use of upward looking 
detectors.  However, given the absence of a suitable water body for testing purposes along 
the ferry route to the block, it was not possible to relate the count rate in the uranium 
window from the upward detectors to the count rate in the potassium, uranium, thorium 
and total count windows from the downward facing detectors by using several over-water 
test lines.  As a result, neither radon correction coefficients nor ground component 
coefficients were calculated for this survey. 
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V. CL9[5 ht9w!¢Lhb{ 

The survey operations were conducted out of the Sainte-Anne-des-Monts Airport, on 
October 13 and 14, 2025.  The data acquisition required 4 flights.  At the end each 
production day, the data were sent to 5ȅƴŀƳƛŎ 5ƛǎŎƻǾŜǊȅ DŜƻǎŎƛŜƴŎŜΩǎ office via internet.  
The data were then checked for Quality Control to ensure they fulfilled contractual 
specifications.  The full dataset was inspected prior to provide authorization for the field 
crew to demobilize.  The GEM-19 magnetic base station was set up in a magnetically quiet 
area close to the airport, at latitude 49.1135163°N, longitude 66.5255559°W.  The survey 
pilot was Guillaume Triponney, and the survey system technician was Tristan Bell.   
 
Figure 5: Magnetic base station setup near the Sainte-Anne-des-Monts Airport 
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VI. 5LDL¢![ 5!¢! /hatL[!¢Lhb  

Data compilation including editing and filtering, quality control, and final data processing 
was performed by Joël Dubé, P.Eng.  Processing was performed on high performance 
desktop computers optimized for quick daily QC and processing tasks.  Geosoft software 
Oasis Montaj version 2025.1 was used. 
 
Magnetometer Data 
General 
The airborne magnetometer data, recorded at 10 Hz, were plotted and checked for spikes 
and noise on a flight basis.  An average of 2.05 second lag correction was applied to the data 
to correct for the time delay between detection and recording of the airborne data. 
 
Ground magnetometer data were recorded at 1 sample per second and interpolated by a 
spline function to 10 Hz to match airborne data. Data were inspected for cultural 
interference and edited where necessary.  Low-pass filtering was deemed necessary on the 
ground station magnetometer data to remove minor high frequency noise.  The diurnal 
variations were removed by subtracting the ground magnetometer data from the airborne 
data and then adding back the average magnetic field value of the ground magnetometer. 
 
The levelling corrections were applied in several steps.  First, a correction for altitude was 
applied by multiplying the First Vertical Derivative (FVD) of the Total Magnetic Intensity 
(TMI) by the difference between the actual survey altitude and the average survey altitude.  
Standard levelling corrections were then performed using intersection statistics from 
traverse and tie lines.  After statistical levelling was considered satisfactory, decorrugation 
was applied on the data to remove any remaining subtle non-geological features oriented in 
the direction of the traverse lines. 
 
Once the Total Magnetic Intensity (TMI) was gridded, its First Vertical Derivative (FVD) and 
Second Vertical Derivative (SVD) were calculated to enhance narrow and shallow geological 
ŦŜŀǘǳǊŜǎΦ  CƛƴŀƭƭȅΣ ǘƘŜ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ ƴƻǊƳŀƭ 9ŀǊǘƘΩǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘΣ ŘŜǎŎǊƛōŜŘ ōȅ ǘƘŜ 
International Geomagnetic Reference Field (IGRF), has been removed from the TMI to yield 
the residual TMI.   
 
Tilt Angle Derivative 
In order to enhance the subtle magnetic features some more, the Tilt Angle Derivative (TILT) 
was also computed for this project. 
 
It has been shown that it is possible to use the Tilt Angle Derivative to estimate both the 
location and depth of magnetic sources (Salem et al., 2007). 
 
When two bodies of different magnetic susceptibility are in contact, the vertical and 
horizontal gradients along a horizontal line perpendicular to the vertical contact are 
governed by the following equations: 
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ʵaκʵƘҐнYCŎόȊc/(h2+zc

2)) 
ʵaκʵȊҐнYCŎόƘκόƘ2+zc

2)) 
 
where 
K = susceptibility contrast 
C Ґ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘΩǎ ǎǘǊŜƴƎǘƘ 
c = 1-cos2(field Inclination)sin2(field Declination) 
h = location along an horizontal axis perpendicular to the contact 
zc = contact depth 
ʵaκʵƘ Ґ ǎǉǊǘόόʵaκʵȄύ2+( ɻ aκʵȅύ2) 
 
The Tilt Angle (̒) is defined as 
 ̒= tan-1[( Mɻ/ zɻ)/( ɻ M/ hɻ] 

 
By substitution of the gradients we get 
 ̒= tan-1 [h/zc] 

 
This has two main implications for any given anomaly: 

1- The 0° angle line is located directly above the contact between a magnetic source 
and the surrounding rock.  This allows for accurate estimation of source location. 

2- The distance between the 0° and the +45° contour lines as well as the distance 
between the -45° and the 0° contour lines are equal to the depth of the source at 
the contact.  This allows for a direct estimation of the depth of the source of the 
anomaly.  The depth estimated with this method is actually the distance between 
the magnetic sensor and the top of the source.  Knowing that the sensor was 18 m 
above the ground in average enables direct depth estimates. 

 
In practice, the signal originating from multiple sources at different depth within a same 
area will cause juxtaposition of the Tilt Angle values, and complicate location and depth 
estimation.  Nevertheless, the method remains an excellent tool for rapid assessment of 
sources characteristics, without the need for complex assumptions to be made or heavy 
computer requirements, as is the case with 3D Euler deconvolution or 3D data inversions.   
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Radar Altimeter Data 
The terrain clearance measured by the radar altimeter in metres was recorded at 10 Hz.  
The data were filtered to remove high frequency noise using a 1 sec low pass filter.  The 
final data were plotted and inspected for quality.   
 
Positional Data 
Real time DGPS correction provided by Omnistar was applied to the recorded GPS positional 
data. 
 
Positional data were originally recorded at 10 Hz sampling rate in geographic longitude and 
latitude with respect to the WGS-84 datum. The delivered data locations are provided in X 
and Y using the UTM projection zone 20 North, with respect to the NAD-83 datum. Altitude 
data were initially recorded relative to the GRS-80 ellipsoid, but are delivered as 
orthometric heights (MSL elevation). 
 
Terrain Data 
Terrain elevation data (also referred to as digital elevation model, or DEM) are computed 
from the altitude of the helicopter, given by DGPS recordings, and the radar altimeter data. 
 
Radiometric Data 
The IMPAC acquisition system is sampling the RSI spectrometer every 0.1 sec to make a 
constant 10 Hz recording synchronized with magnetic data and other survey equipment.   

 
Standard Corrections  
Spectrometer data were corrected as documented in the Geological Survey of Canada Open 
CƛƭŜ bƻΦ млф ŀƴŘ ǘƘŜ L!9! ǊŜǇƻǊǘ ά!ƛǊōƻǊƴŜ ƎŀƳƳŀ-ray spectrometer surveying; Technical 
Report Series No. 323 (International Atomic Energy Agency, Vienna)έ. 
 
The gamma-ray spectrometry processing parameters are summarized in Table 8. 
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Table 8: Spectrometer Data Processing Parameters 
 

 
  

Spectrometer Processing Parameters 

Window Cosmic Stripping (B) Background (A) 

Total 
Potassium 
Uranium 
Thorium 
Upward 

1.1219 
0.0647 
0.0570 
0.0684 
0.0120 

58.269 
10.902 
0.860 
-0.829 
0.743 

Radon Component A B 

Total (Ir) 
Potassium (Kr) 
Thorium  (Tr) 

UP (ur) 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

Ground Component A1 A2 

UP (ug) N/A N/A 

Stripping Ratios 
Increase in Height 

(per metre) 

alpha 
beta 

gamma 
a 
b 
g 

0.286 
0.431 
0.784 
0.049 
0.002 
0.010 

0.00049 
0.00065 
0.00069 

 
 
 

Attenuation Coefficients 

Total 
Potassium 
Uranium 
Thorium 

-0.0071 
-0.0089 
-0.0085 
-0.0068 

 

Sensitivities 

Potassium 
Uranium 
Thorium 

57.592 cps/% 
8.966 cps/ppm 
2.910 cps/ppm 
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Before gridding, the following corrections are applied to the spectrometer data in the order 
shown: 
 
1) Dead time correction 

The system live time is recorded by the spectrometer and represents the time that the 
system was available to accept incoming gamma radiation pulses. Live time is reduced, 
and dead time increased, as count rates increase and the time taken by the spectrometer 
to process measured pulses increases. The recorded live time per second in the RSX-5 
spectrometer corresponds to a constant value of 0.999sec.  The dead time is considered 
marginal compared to older spectrometer due to new circuitry and technology in the RSI 
package.  The dead-time correction is applied to each window in both the upward and 
downward looking detector data using the following equation:  N = n / t  
 
where: N = the corrected count rate in each channel 
   n = the raw count recorded in each second 
   t = the recorded live time (fraction of a second). 

 
2) Calculation of effective height above ground level (AGL) 

A 1 sec low pass filter is applied to 10Hz radar altimeter data, and a 5 sec low pass filter is 
applied to 10Hz barometric pressure. The barometric data are then used with the 
manually recorded temperature to convert the radar altimeter data to effective height at 
standard pressure and temperature (STP) as follows: 
 

       
 
where: he = the effective height 
   h  = the observed radar altitude in metres 
   T  = the observed air temperature in degrees Centigrade, and 
   P  = the observed barometric pressure in millibars. 

 
3) Height adaptive filter 

By convention, data collected at a terrain clearance greater than 200 m are considered 
less reliable due to the low count rates received by 4 downward crystals and consequent 
low signal to noise ratio.  Height adaptive filtering, which consists in increasing filtering 
as a function of clearance, can then be applied to further reduce the noise at these 
heights.  The maximum terrain clearance for this project was of 63 m based on the 
calculated effective height.  Consequently, no height adaptive filtering was required. 
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4) Removal of cosmic radiation and aircraft background radiation 
A low pass filter with a limit of 10 sec wavelength is applied to 10Hz Cosmic data to 
reduce statistical noise. Cosmic radiation and aircraft background radiation are removed 
from each spectral window using the cosmic coefficients and aircraft background values 
determined from test flight data using the following equation:  
 
  N = a + bC 
 
where: N = the combined cosmic and aircraft background in each spectral window, 
   a  = the aircraft background in the window, 
   b  = the cosmic stripping factor for the window, and 
   C = the cosmic channel count. 

 
5) Radon background corrections 

A 30 sec non-linear filter is applied to 10 Hz downward uranium, downward thorium and 
upward uranium count data for the purposes of the radon correction only. The upward 
uranium count channel is then filtered with a 5 sec low pass filter to smooth it further 
before the radon correction. The radon component in the uranium window is calculated 
using the radon coefficients determined from the survey data using the following 
equation: 
 

  
 
where: Ur = the radon background measured in the downward uranium window, 
   u  = the filtered observed count in the upward uranium window, 
   U = the filtered observed count in the downward uranium window, 
   T = the filtered observed count in the downward thorium window, 
   a1 and a2 =  the ground coefficients, 
   au and bu =  the radon coefficients for uranium, 
   aT and bT =  the radon coefficients for thorium. 
 
The radon counts in the total count, potassium and thorium downward windows are 
then calculated from Ur using the following equations: 
 
   ur  =  au Ur + bu 
   Kr =  aK Ur + bK 
   Tr  =  aT Ur + bT 
   Ir   =  aI Ur + bI 
 
Where Ur is the radon component in the upward uranium window, Kr, Ur, Tr and Ir are 
the radon components in the various windows of the downward detectors, and a and b 
are the radon calibration coefficients. 
 

Tu

uT
r

aaaa

bbaTaUau
U

21

221

--

-+--
=



23 HELIBORNE MAGNETIC AND SPECTROMETRIC SURVEY, VORTEX-VALLIÈRES PROJECT, QUÉBEC, 2025 

 

PROSPECTAIR ς DYNAMIC DISCOVERY GEOSCIENCE 

 

Note ǘƘŀǘ ǘƘŜ ǊŀŘƻƴ ŎƻǊǊŜŎǘƛƻƴ ǿŀǎƴΩǘ ŀǇǇƭƛŜŘ ƻƴ ǘƘŜ Ŧƛƴŀƭ ŘŀǘŀΦ  Lǘ ǿŀǎ ŘŜŜƳŜŘ 
unnecessary considering the very low influence of radon on survey lines and the low 
counts in the upward crystal related to radon gas.  The application of radon correction 
determined by the upward detector methodology described above was inducing 
undesirable noise without adding any benefit to the data quality. 

 
6) Stripping 

The stripping ratios for the spectrometer system are determined experimentally. The 
stripped count rates for the potassium, uranium and thorium downward windows are 
calculated using the following equations: 
 

 
 where A has the value:  

   
and where  
 nK, nU and nTh  = the unstripped potassium, uranium and thorium downward 

windows counts,   
 NK, NU and NTh  = the stripped potassium, uranium and thorium downward windows 

counts,  

 a, b, and g  = the forward stripping ratios, and  
 a, b and g    = the reverse stripping ratios. 
 

a, b, and g are adjusted for effective height (as calculated above) by standard factors 
given in Table 8. 
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7) Altitude attenuation correction 
This correction normalizes the data to a constant terrain clearance of 45m above ground 
level (AGL) at standard temperature and pressure (STP). Attenuation coefficients for each 
of the downward windows were determined from test flights. The measured count rate 
is related to the actual count rate at the nominal survey altitude by the equation: 
 

   
where: Ns = the count rate normalized to the nominal survey altitude, ho, 
   N  = the background corrected, stripped count rate at effective height h, 

   m  = the attenuation coefficient for that window, 
   ho = the nominal survey altitude, and 
   h  = the effective height. 
The effective height was determined in step 2. 

 
8) Conversion to radio element concentration 

Sensitivities are determined experimentally from the test flight data. The units of the 
Ŏƻǳƴǘ ǊŀǘŜǎ ƛƴ ŜŀŎƘ ǎǇŜŎǘǊŀƭ ǿƛƴŘƻǿ ŀǊŜ ŎƻƴǾŜǊǘŜŘ ǘƻ ά!ǇǇŀǊŜƴǘ wŀŘƛƻ 9ƭŜƳŜƴǘ 
/ƻƴŎŜƴǘǊŀǘƛƻƴǎέ ǳǎƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŜǉǳŀǘƛƻƴΥ 
 
   C  =  N / S 
where: C = the concentration of the element(s) 
   N = the window counts after dead time, background, stripping and  
         attenuation correction 
   S = the broad source sensitivity for the window. 
 
Potassium concentration is expressed as a percentage and equivalent uranium and 
thorium as parts per million of the accepted standards.  Uranium and thorium are 
ŘŜǎŎǊƛōŜŘ ŀǎ άŜǉǳƛǾŀƭŜƴǘέ ǎƛƴŎŜ ǘƘŜƛǊ ǇǊŜǎŜƴŎŜ ƛǎ ƛƴŦŜǊǊŜŘ ŦǊƻƳ ƎŀƳƳŀ-ray radiation from 
daughter elements (214Bi for Uranium, 208Tl for Thorium). 

 
Gridding 
The magnetic and radiometric data were interpolated onto regular grids using minimum 
curvature and bi-directional gridding algorithms to create two-dimensional grids equally 
incremented in x and y directions.  
 
The final grids of the magnetic data are supplied with a 10 m grid cell size.  Traverse lines 
were used in the gridding process. 
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VII. w9{¦[¢{ !b5 5L{/¦{{Lhb 

Magnetic data  
The Residual Total Magnetic Intensity (TMI) of the Vortex-Vallières block, presented in 
Figure 6, is relatively settled and varies over a range of 3,079 nT, with an average of 375 nT 
and a standard deviation of 122 nT.   
 

The magnetic textures and low amplitude signal variations seen over most of the block are 
typical of sedimentary rocks.  Weak magnetic anomalies, occurring either in compact or 
linear shapes, are likely related to small size stocks or dykes of felsic to intermediate 
composition, or to sedimentary horizons with marginal concentrations of pyrrhotite or 
magnetite.  Stronger magnetic anomalies are organized as curvy-linear features, mostly 
found in the western half of the block and along its northern and northwestern edges, and 
possibly relate to intrusive rocks of intermediate to mafic compositions.  The strongest 
anomaly of the survey is associated to the Sullipek mineralized occurrence and most likely 
originate from anomalous concentrations of magnetite.  Stronger anomalies are best seen 
on Figure 7 which shows the residual TMI data with a linear color distribution.  A gradual 
regional gradient is also observed in the block, with values increasing towards the west and 
northwest, indicating that a deep mafic intrusion is probably located at depth further away 
in those directions. 
 

Magnetic lineaments are generally trending NW-SE in the western half of the block, mostly 
varying from NNW-SSE to E-W, and are gradually changing to ENE-²{² ǘǊŜƴŘΩǎ ƻǊƛŜƴǘŀǘƛƻƴ 
near the east end of the block.  Several lineaments are locally curved, attesting that the 
area underwent strong deformation events in the past and indicating that shearing has 
possibly occurred.  In general terms, magnetic lineaments are related to rock formations 
that are enriched in magnetic minerals (magnetite and/or pyrrhotite). 
 

In many areas, it is possible to detect structural features offsetting observed magnetic 
lineaments and causing abrupt interruption or changes of the magnetic response.  These 
features are typically caused by faults, fractures and shear zones.  If they are thought to be 
favorable structures in the exploration context of the Vortex-Vallières project, they should 
be paid particular attention and should be the object of a comprehensive structural 
interpretation, which is beyond the scope of this report. 
 

Shorter wavelength anomalies are greatly enhanced on the FVD (Figure 8) and on the TILT 
(Figure 9) products.  Since the FVD attenuates longer wavelength anomalies, and the TILT 
enhances very weak amplitude anomalies, they are the preferred products for structural 
interpretation. 
 

Regarding cultural interference, human infrastructures, such as small buildings, bridges, 
metallic culverts or metallic junk, as well as vehicles are likely found in some parts of the 
surveyed block and are known to be possible sources of non-geological noise in the 
magnetic data.  As a consequence, high frequency anomalies, especially those located near 
and along roads, could actually originate from cultural sources and should be treated with 
caution when planning ground investigations of magnetic anomalies.  
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Figure 6: Residual TMI data with equal area color distribution 
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Figure 7: Residual TMI data with linear color distribution 
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Figure 8: First Vertical Derivative of TMI 
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Figure 9: Tilt Angle Derivative 
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Spectrometric data  
Since gamma-rays are quickly absorbed by matter, the response measured by the airborne 
system only comes from the first few centimeters of the ground.  This has implication when 
interpreting spectrometric results and the radiometric method is therefore treated as a 
surficial exploration tool, with no penetration. 
 
Water accumulation in topographic lows attenuates most of the signal, and the response is 
therefore partly controlled by non-geological elements.  Nonetheless, it is a very useful 
method for discriminating different rock types on the basis of their radio-elements content, 
and can thus be used in support to geological mapping efforts.  It is also an effective 
method at detecting specific rock alteration patterns. 
 
The gamma-ray total count, which sums up gamma-ray counts regardless of their radio-
element source, is the least affected by noise and therefore highlights geological trends 
particularly well (Figure 10).  Areas with strong total count anomalies have some potential 
to indicate hydrothermal events, since many radio-elements are often concentrated by 
these events or alteration phenomena related to them.  Carbonatite intrusions also have 
strong radio-elements signatures. 
 
Since potassium alteration is known to be in relation with some gold deposits, such as in the 
case of the Hemlo deposit, or base metal occurrences, as is the case with porphyry copper 
or IOCG (Iron Oxide Copper-Gold) mineralization types, the potassium concentration data, 
shown in Figure 11, are considered as an important exploration tool in general.  
Concentrations of equivalent Uranium (Figure 12) and equivalent Thorium (Figure 13) are 
also considered of interest in IOCG exploration contexts as well as for rare earth minerals 
exploration.   
 
Regarding exploration for pegmatite dykes, since they are usually more resistant to erosion 
and thus often sub-outcropping, detection of sub-outcropping areas with the spectrometric 
data can work well in this context.  In essence, the spectrometric method helps finding 
where felsic intrusive rocks are close to surface or where they are if they are hosted within 
an outcropping area dominated by sedimentary or intermediate/mafic rocks.  In other 
words, even if Li-bearing pegmatites are usually poorer in potassium than barren 
pegmatites, they contain more potassium/uranium/thorium than most host rocks and 
usually more than overburden.  However, spodumene, petalite, tantalum and other 
economic minerals of interest cannot be discriminated with geophysics, and ground follow-
up and sampling of all pegmatite exploration targets generated by such survey will be 
required to confirm the Li-bearing potential of pegmatites eventually found.   
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Figure 10: Gamma-ray total count 
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Figure 11: Potassium concentration 
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Figure 12: Equivalent Uranium concentration 
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Figure 13: Equivalent Thorium concentration 
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As expected, the radiometric response is generally weaker along topographic depressions.  
In order to compensate for this undesirable effect, the calculated radio-elements ratios are 
also supplied.  In theory, interpretation based on ratios of the three main radio-elements, 
Potassium (K), equivalent Uranium (eU) and equivalent Thorium (eTh), has advantages over 
the use of direct element concentration because natural variations from the level of rock 
exposition are adjusted for.  Variable overburden thickness and extents, vegetation, 
topography and surface water content strongly control the intensity of gamma-rays 
response for all three elements.  However, since all three elements are affected in the same 
manner by these variables, the ratios enable mitigation of these effects and enhance the 
response from the geology.  Note that in the ratios data maps some areas do not have any 
data.  This is done on purpose when the signal for one of the radio-elements is simply too 
low to yield a reliable ratio value. 
 
The eTh/K ratio data is presented on Figure 14.  Note that the ratios involving equivalent 
Uranium are however considered less reliable.  This is because Uranium counts are 
generally very low, implying noisier data by nature, which usually results in very noisy 
calculated ratios.  For this reason, ratios involving Uranium are not presented here in the 
report, but are delivered in the various grid formats nevertheless. 
 
The general response found in the block is variable for the three radio-elements analyzed.  
The spectrometric ternary image (Figure 15) is especially useful at identifying areas with 
radio-elements enrichment, and their associations/dissociations.  The ternary image shows 
strong potassium, uranium and thorium concentration in pink, light blue and yellow, 
respectively.  Uranium-thorium, thorium-potassium and potassium-uranium associations 
appear in green, red and dark blue, respectively.  Areas with stronger concentrations in all 
elements are shaded darker and areas with weaker concentrations are shown in lighter 
colors, almost white in some places, such as over lakes.   
 
Since overburden thickness can be important in some parts of the surveyed area, the 
radiometric results partly reflect the nature of surficial overburden, and thus must be 
treated the same way as general geochemical data.  Glacial dispersion patterns must be 
considered when using the results.  Knowledge of local glacier flows for the area are 
essential to track possible sources of radiometric anomalies occurring where overburden is 
present. 
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Figure 14: eThorium/Potassium ratio 
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Figure 15: Spectrometric ternary image 
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VIII. CLb![ twh5¦/¢{ 

Maps 
All maps are referenced to NAD-83 datum in the UTM projection Zone 20 North, with 
coordinates in metres.  Maps are at a 1:10,000 scale.  Maps are provided in PDF, PNG, 
Geotiff and Geosoft MAP formats for the products found in Table 9.  
 
Table 9: Maps delivered 
 

No. Name Description 

1 DEM+FlightPath+Claims Digital Elevation Model with flight path 

2 TMI Residual Total Magnetic Intensity 

3 FVD First Vertical Derivative of the TMI 

4 TILT Tilt Angle Derivative 

5 Total_Count Gamma-ray total count 

6 Potassium Potassium concentration 

7 eUranium Equivalent Uranium concentration 

8 eThorium Equivalent Thorium concentration 

9 Ternary_Spectro Spectrometric ternary image 

10 Ratio_eTh-K Equivalent Thorium/Potassium ratio 

 
Grids 
All grids are referenced to NAD-83 in the UTM projection Zone 20 North, with coordinates 
in metres.  Grids are provided in Geosoft GRD format, with a 10m grid cell size, as well as in 
the Geotiff format for the products listed in Table 10. 
 
Table 10: Grids delivered 
 

No. Name Description Units 

1 Terrain Calculated Digital Elevation Model m 

2 TMI Total Magnetic Intensity nT 

3 FVD First Vertical Derivative of TMI nT/m 

4 SVD Second Vertical Derivative of TMI nT/m2 

5 TMIres Residual TMI (IGRF removed) nT 

6 TILT Tilt Angle Derivative Degree 

7 TOTcps Gamma-ray total count cps 

8 K Potassium concentration % 

9 eU Equivalent Uranium concentration ppm 

10 eTh Equivalent Thorium concentration ppm 

11 UTHRATIO Equivalent Uranium/Equivalent Thorium ratio  

12 UKRATIO Equivalent Uranium/Potassium ratio  

13 THKRATIO Equivalent Thorium/Potassium ratio  

  








