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Introduction 

Calder Property is held by C. Villeneuve Construction Co. Ltd. 

UAV Timmins was hired on a contract basis to carry-out a magnetometer survey 

across the property.
 

In August 2017, Calder Property was surveyed using a state-of-the-art drone
 
magnetometer system. Prior to the magnetic survey, drone was used to
 
generate a 3D model of the terrain. Air photos collected across the property 

were further used to generate a detailed air photo mosaic. 


-	 The 3D terrain model was used for designing the drone magnetometer 
grid and as an aid for interpreting magnetic data. 

-	 The air photo mosaic was used as an aid for interpreting magnetic data, 
general planning and to identify cultural features within the survey. 

Property Description 

Claim Number 4273996 is a 2-unit claim located in Calder Township, Porcupine 
Mining Division, approximately 80km driving distance from Timmins. 

Refer to Figure 1 (Location and Access map) for more detailed claim location. 

Access 

The property was accessed from Timmins by travelling north on Hwy655 to the 
intersection with Hwy 11, then East on Hwy11 to the property, as shown on 
Figure 1 (Location and Access map). 

Nearby Deposits 

Calder property sits 42km NNW of the Bradshaw Gold Deposit 
(MDI42A11NE00007) and 46km North of Kidd Creek Mine 
(MDI42A11NW00002). 

The location of Bradshaw Deposit and Kidd Creek Mine are included on 
Figure 1 (Location and Access map). 





 
 

 

 
 

 

 

 

 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 
 
 
 
 
 

Work Program - Overview 

The work program is summarized in 8 steps below; 

1) Survey the property using drone to generate a 3D digital surface 
model (DSM) and high-resolution air photo mosaic. Ground control 
points (GCPs) were installed on the ground prior to survey. 

2) Survey GCP locations to centimeter accuracy using Ashtec GPS. 
3) Process the drone survey to generate DSM and air photo mosaic. 
4) Use DSM to identify obstacles to avoid during mag survey. 
5) Use air photo mosaic to identify a suitable take-off / landing spot for 

drone mag survey. 
6) Drone magnetometer grid was designed and flown at an altitude of 

32 metres above take off (ATO), in order to clear tallest trees. 
7) Process magnetic data and generate colourized contour map. 
8) Use the high-resolution air photo mosaic to identify cultural features 

that could affect mag readings. 

Work Program - Details 

Drone Survey (Step 1 above) 

Calder Property was flown on August 21, 2017 using a DJI Matrice 600 
Pro hexacopter drone. A total of 141 digital air photos were taken in a grid 
pattern across the property. 

Air photo images were processed using Pix4D software to generate a 
digital surface model (DSM) and high-resolution air photo mosaic. 

Ground control points (GCPs) were installed on the ground prior to survey. 
GCPs are 8” spikes marked by a 1m X 1m florescent target. They are used 
as precise control points during processing by Pix4D. 

Specifications for the M600 drone are found in Appendix 1. 
A list of 141 air photo images is provided in Appendix 2. 



 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Survey GCP locations (Step 2 above) 

GCP locations were surveyed on August 23, 2017 using Ashtec survey-
grade GPS receivers. 

Data collected on GCP1 was processed using CSRS (Canadian Spatial 
Reference System) online PPP utility. GCP2 and GCP3 were post-
processed to sub-centimetre accuracy using Ashtec software. 

Resulting GCP coordinates are provided below. 
Coordinates are NAD83, UTM, Zone 17. 
Elevations are in datum CGVD2013. 

GCP1 
N5439754.87 E475044.67  El. 285.68 

GCP2 
N5440022.82 E475304.86  El. 290.17 

GCP3 
N5439844.94 E475348.86  El. 295.85 


Specifications for Ashtec Promark 2 receivers are found in Appendix 3. 


Process drone survey (Step 3 above) 

Pix4D software was used to generate the DSM and air photo mosaic. 
Surveyed GCP locations were used to accurately position the DSM and air 
photo mosaic. 

Elevations derived from the DSM, along with the air photo mosaic are 
shown in Figure 2. 

http:E475348.86
http:N5439844.94
http:E475304.86
http:N5440022.82
http:E475044.67
http:N5439754.87
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DSM used to identify obstacles (Step 4 above) 

Elevation data from the DSM was contoured using Quicksurf software.
 
Within the extents of Calder Property, terrain elevations vary between
 
278.89m and 313.26m (Elevations expressed in CGVD2013 datum).
 

Seven of the tallest trees are plotted on Figure 2. 

The small (magenta) blips within tree markers are DSM contour lines 

generated by Quicksurf. Contouring was constrained to highlight features 

between elevations 313.26m and 310.0m.
 

Take-off / Landing spot (Step 5 above) 

The air photo mosaic was used to identify a suitable take-off / landing spot, 
to be used for drone magnetometer survey. 

The DSM was used to obtain accurate elevation of the landing spot 
(291.20m), as shown on Figure 2. 

Drone Magnetometer grid (Step 6 above) 

The drone magnetometer grid was designed and flown at 32m above take 
off (ATO). 

313.26m Elevation – Tallest tree 
291.20m Elevation – Take-off / Landing spot 

22.06m - difference
 

A safety margin of 10m altitude was added. 

Altitude for the magnetometer grid was set at 32m ATO.
 

Figure 2 presents above elevations on 1 map. 


Establishing the lowest-possible grid altitude using DSM and air photo 

mosaic provides highest-possible resolution for the drone magnetic survey. 

This degree of planning would not be possible using resources such as 

Google Earth or publicly-available elevation models. 




 
 

 
  

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 

 
 

  
 

 

Mag Data (Step 7 above) 

The magnetometer survey was flown on August 25th and 26th, 2017.
 
A Geometrics G856AX proton procession magnetometer was operated as 

a base station throughout the survey to provide diurnal correction.
 

The drone magnetometer system operated by UAV Timmins, consists of a 

lightweight Geometrics MFAM (Micro Fabricated Atomic Magnetometer) 

adapted to fly on DJI M600 drone.
 

Figure 3 presents a colourized, total field contour map.
 
Figure 4 presents the flight path (grid). 

Figure 5 presents posted mag readings.
 

Figures 3, 4 and 5 are presented in sequence on the next 3 pages of 
this report 

Specifications for MFAM are found in Appendix 4. 
Specifications for M600 drone are found in Appendix 1. 
Specifications for G856AX are found in Appendix 5. 
System components are summarized in Appendix 6. 

Cultural features identified from air photo mosaic (Step 8 above) 

Figure 6 identifies four (4) cultural features that could affect magnetometer 
readings. Features were identified from the high-resolution air photo 
mosaic. The 4 features are addressed in Results / Interpretation section 
below. 

Work Dates and Supervision 

08-21-17 – Installed ground targets (GCPs) 
08-21-17 – Drone air photo mapping 
08-23-17 – Surveyed ground targets using Ashtec Promark 2 GPS 
08-24-17 – Process drone mapping / computer work 
08-25-17 – Magnetometer survey (tie lines) 
08-26-17 – Magnetometer survey (grid lines at 25m spacing) 
08-28-17 – Data processing. Process mag data 
08-29-17 to 09-22-17– Report writing and prepare figures 

All field work and report preparation was handled by Kevin Cool. Author 
qualifications are included in Appendix 7. 









 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 
 
 
 
 

Grid Information 

The final magnetometer survey consists of 20 north-south grid lines (length 
615m) at 25m spacing and 7 east-west tie lines (length 480m) at 79m 
spacing. The total distance flown over the entire survey was 15,660m 
(15.7km). 

Results / Interpretation 

An obvious magnetic-high sits at N5439650 / E475075.
 
Weighing-in the DSM (elevated topography at same location) this magnetic
 
feature likely indicates elevated bedrock, or at least thinner overburden.
 

Supporting this interpretation, is a weaker / broad magnetic-high that 

appears to coincide with the stripped and cleared area in NE corner of the 

property.
 

The culvert at N5439569 / E474871 did not have any effect on mag data.
 

The culvert at N5439938 / E475242 sits within the broad magnetic-high on
 
NE corner of property. 


The 2 parked vehicles (shown on Figure 6) also sit within the same, broad 

magnetic high on NE corner of property.
 

Magnetic-low areas (Southern edge of property and NW area) likely
 
indicate bedrock depressions and / or thicker overburden.
 

Figure 7 presents above features on 1 interpretive map. 


Recommendations 

Future exploration should focus on the obvious magnetic-high feature that 
appears to coincide with elevated topography. 

Exposed bedrock and / or thinner overburden conditions would allow better 
access for sampling and geological mapping. 



























 

 

 

 

 

 

   

 

   

   

 

 

APPENDIX 5
 

Magnetometer Specifications
 

Geometrics G‐856AX
 



Reset Switch 

Figure 23. Internal reset switch. 

Specifications 

•	 Displays - Six digit display of magnetic field to resolution of 0.1 gamma or time 
to nearest second. Additional three-digit display of station, day of year, and line 
number. 

•	 Resolution - Typically 0.1 gamma in average conditions. May degrade to lower 
resolution in weak fields, noisy conditions or high gradients. 

•	 Absolute accuracy - One gamma, limited by remnant magnetism in sensor and 
crystal oscillator accuracy. 

•	 Clock - Julian clock with stability of 5 seconds per month at room temperature 
and 5 seconds per day over the temperature range of -20 to +50 degrees Celsius. 

•	 Tuning - Push button tuning from keyboard with current value displayed on 
request. Tuning range 20 to 90 µT. 

•	 Gradient - Tolerates gradients to 1800 gammas/meter. When high Tolerance 
gradients truncate count interval, maintains partial reading to an accuracy 
consistent with data. 

•	 Cycle Time - Complete field measurement in three seconds in normal operation. 
Internal switch selection for faster cycle (1.5 seconds) at reduced resolution or 
longer cycles for increased resolution. 

•	 Manual Read - Takes reading on command. Will store data in memory on 
command. 

•	 Memory - Stores more than 5700 readings in survey mode, keeping track of 

Geometrics, Inc. G-856AX Operation Manual 50 



time, station number, line number day and magnetic field reading. In base station 
operation, computes for retrieval but does not store time of recording designated 
by sample interval, allowing storage of up to 12,000 readings. 

•	 Output - Plays data out in standard RS-232 format at selectable baud rates. Also 
outputs data in real time byte parallel, character serial BCD for use with digital 
recorders. 

•	 Inputs - Will accept an external sample command. 

•	 Special - An internal switch allows: 
o	 adjustment of Functions polarization time and count time to improve 
performance in marginal areas or to improve resolution or speed operation 

o	 three count averaging 
o	 choice of lighted displays in auto mode. 

•	 Physical ­
o	 Instrument  console:  7  x  10  ½  x 3 ½  inches  (18  x  27  x 9 cm),  6 LB  (2.7 kg)  
o	 Sensor: 3 1/2 x 5 inches (9 x 13 cm), 4 LB (1.8 kg) 
o	 Staff:  1 inch x  8 feet (3cm  x  2.5m),  2  LB  (1kg)  

•	 Environmental: Meets specifications from 1 to 40°C. Operates satisfactorily from 
-20 to 50°C. 

•	 Power - Depending on version, operates from internal rechargeable Gel-cells or 
9 D-cell flashlight batteries . May be operated from external power ranging from 
12 to 18 volts external power. Power failure or replacement of batteries will not 
cause loss of data stored in memory. 

•	 Standard system (P/N 16600-02) components: 
o	 Sensor (P/N 16076-01) and sensor cable (P/N 16134-01) 
o	 Console (P/N 16601-01) 
o	 Staff, one top section (P/N 16535-01), two middle sections (P/N 16536-01) 
and 1 bottom section (P/N 16537-01) 

o	 Carry harness (P/N 16002-02) 
o	 Two sets of rechargeable batteries (P/N 16697-01) and battery charger (P/N 
16699-01) 

o	 Carrying case (P/N 16003-01) 
o	 Download cable (P/N 16492-01) 
o	 Hardcopy operation manual (P/N 18101-02) 
o	 Magnetometer CD (P/N 26648-01) 

•	 Optional accessories: 
o	 Tripod kit for base-station operation (P/N 16708-02) 
o	 Gradiometer kit (P/N 166651-01) 
o	 Gradiometer carry/storage case (16003-01) 

Geometrics, Inc. G-856AX Operation Manual 51 



   
 
 
 
 

   
   

 

APPENDIX 6
 

Drone Magnetometer
 
System Components
 





 
 

   
 
 

 
 

 
 

 
 

    
 

  
 

  
 
 

   
 

   
  

 
   

 
     

   
  

 
    

 
 

 

 
 

  
   

  
 
 
 
 
 
 
 
 
 
 
 

Appendix 7 

Author: Kevin Cool Revised June, 2014 *Date corrected from previous version: Rev1Dec28/2008 

Qualifications and Experience 

1982  Graduated from Timmins High and Vocational School 

1983  Studied photography at Humber College, Toronto, Ontario 

1984 to 1988 Worked for family owned transportation business in Moosonee, Ontario  

1988 to 1990* Studied Survey at Northern College, South Porcupine, Ontario 

1990* Graduated with Survey Engineering Technician Diploma 

1990* to 2001 

Owned and operated General Surveys and Exploration based in Timmins, Ontario.
 
The company provided contract survey, computer and information management services
 
to the exploration and mining industry. Software includes Acad, Gemcom and Surpac, 

with specialization in using computers for the mining and exploration industry. 


Work included volumetric survey of land areas to be used as tailing basins, where
 
computerized 3D models were utilized. Diamond drillhole, underground engineering and
 
mechanical design/construction surveys were common contracts for mining and
 
exploration companies. Significant accomplishments include the design and construction
 
of the 110km winter road from Attawapiskat to the Victor Project.
 

Clients included;
 

DeBeers Canada Exploration (Monopros), Southernera Resources, Dome Exploration, 

Placer Dome Detour Lake, Musselwhite and Dome Mines, Exall Glimmer Mine, Claude 

Rundle Gold Mine, TVX Mines’ projects in Northern Greece, Moneta Porcupine Mines,
 
Black Pearl Minerals, St. Andrew Goldfields, Battle Mountain Gold, Pentland Firth,
 
Kinross Gold, Band-Ore Resources, McKinnon Prospecting and many other companies
 
and individual prospectors.
 



  
 

  
 

  
    

 
 

   
  
  

 
    

 

  
  

 
   

    
   
 

 
  

  
  

 
               

 
  

 
  

  
 

  
 

 
 
  

 
   

  
    

 
 

   
     

    
      

 
 

2002 

2000 to 2005 

Began collaborative work with Brian K. Polk (Polk Geological Services) and established 
a private exploration company called Big Red Diamond Company. This small company 
began to stake property near Attawapiskat and Coral Rapids. Eventually the survey 
business was put aside to focus full time on diamond exploration. 

Big Red Diamond Company entered into a Joint Venture with a private company owned 
by Dr. Charles Fipke of Kelowona, B.C. on a group of properties near DeBeers’ Victor 
Project in the Attawapiskat region. Dr. Fipke is the renowned geologist who found 
Canada’s first diamond mine, the Ekati Mine in Northwest Territories. 

Since 2001 the author has been exposed to all aspects of diamond exploration including; 

Claim staking, field work, camp construction, airborne and ground magnetometer survey, 
planning and management of large scale geophysical programs, planning, management 
and interpretation of regional and property scale sampling programs. 

Exposure to the industry includes training and field work under the discretion of Dr. 
Fipke. Introduction to kimberlite mineral identification from Dr. Fipke was expanded by 
personal research and study, which continues to current and lead to the establishment of 
True North Mineral Laboratories in Timmins, Ontario. 

Advanced analysis, beyond the stage of heavy mineral separation, or observation using 
binocular microscope, is handled by other certified analytical laboratories, such as CF 
Minerals, of Kelowona, B.C. 

Big Red Diamond Company became a publicly traded corporation. 

The author is one of the co-founders of Big Red Diamond Corporation, which trades on 
the TSX Venture Exchange under the symbol DIA. 

The author continues to actively stake mining claims and process sample material for 
private and public companies. 

2005 to 2009 

Established True North Mineral Laboratories, at 475 Railway Street, Timmins, Ontario 
and added Actlabs-Timmins in early 2006. Lab processes, equipment setup and 
procedures are now supervised by Actlabs, based in Ancaster, Ontario. 

The management and employees of True North Mineral Laboratories / Actlabs-Timmins, 
receive ongoing support and training directly from Actlabs - Ancaster. The laboratory 
processes fall under Actlabs certification, providing analysis is carried out by the main 
facility in Ancaster.  In this capacity, True North Mineral Laboratories acts as a 
preparation facility for Actlabs and is qualified to handle material preparation prior to 
direct analysis by Actlabs. 



  
 

      
   

     
 

  
  

   
 
 
 

 
 

   
 

    
 

 
 
 
 
 
 
 
 

2009 to 2011 

Sold prep facility to Cattarello Assayers Inc., who now operate a gold fire assay facility at 
475 Railway Street, Timmins. True North Mineral Laboratories opened a small, private 
facility at 68 Bruce Avenue, South Porcupine in early 2011. 

True North Mineral Laboratories utilizes the services of Actlabs and CF Mineral 
Research, for projects where an accredited laboratory is required. True North Mineral 
Laboratories continues to offer a wide range of field services to the exploration Industry. 

2011 to Current 

True North Mineral Laboratories Inc. changed names to UAV Timmins in June, 2014. 

UAV Timmins provides aerial mapping services to mining and exploration companies, 
along with geochem sampling and other services. 



 

 

 

 

 

     
 

             
 

Report Completion Date
 

Report was completed on September 25, 2017.
 


	Calder PropertyDrone Magnetometer Survey
	Table of Contents
	Introduction 
	Property Description 
	Access 
	Nearby Deposits 
	Work Program - Overview 
	Work Program - Details 
	Drone Survey (Step 1 above) 
	Survey GCP locations (Step 2 above) 
	Process drone survey (Step 3 above) 
	DSM used to identify obstacles (Step 4 above) 
	Take-off / Landing spot (Step 5 above) 
	Drone Magnetometer grid (Step 6 above) 
	Mag Data (Step 7 above) 
	Cultural features identified from air photo mosaic (Step 8 above) 
	Work Dates and Supervision 
	Grid Information 
	Results / Interpretation 
	Recommendations 
	Appendix 1: DJI Matrice 600 Pro Specifications
	Appendix 2: List of 141 air photo images used to prepare air photo mosaic
	Appendix 3: Ashtec Promark2 Specifications
	Appendix 4: MFAM Specifications
	Appendix 5: Magnetometer Specifications Geometrics G‐856AX
	Appendix 6: Drone Magnetometer System Components
	Appendix 7: Qualifications and Experience





