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INTRODUCTION. 

Between May 18" and June 14", 2006, McPhar Geosurveys Ltd. carried out a heliborne 
magnetic survey for Bradford Mineral Explorations Ltd. over parts of their Trident 
property, located in the Muncho Lake area of northern British Columbia. 

The survey was flown at a nominal terrain clearance of 30 metres for the magnetic bird on 
east-west flight lines spaced 100 metres apart using an AS 350B2 helicopter with north- 
south tie lines at a spacing of 1000 metres. 

The survey was flown in two blocks as shown in the accompanying maps with the block in 
between slated for both magnetic and electromagnetic coverage. 

The results of the survey are presented in contour form on plan maps of the areas that 
accompany this report at a scale of at a scale of 1:25,000. 

Peter E. Walcdt & Associates Limited 
Geophysical Services 
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PROPERTY, LOCATION & ACCESS. 

The property, known ad the Trident property, is located in the Liard Mining Division of 
British Columbia and consists of the following claims: 

Claim Name 
Lana 

Angel 

Meg 

Sox 

Hunter 

Taya 

Sam 

Missy 

KEY1 

KEY2 

KEY3 

KEY X 

KEY Y 

NUCO 1 

KEY 

KEY 1 

KEY 3 

Lucky Lady 

Peak 

Peak South 

Carmen 

Talus 

LR 1 

TR 1 

LR2 

LR3 

Tenure Number 
501 321 

501 41 6 

501 446 

501 462 

501 482 

501 497 

501 523 

501 534 

51 0008 

51 0255 

51 0739 

51 0740 

510741 

51 0808 

51 0809 

51 081 0 

51 9544 

51 9545 

51 9546 

504049 

504060 

504064 

504085 

504054 

51 7875 

51 7876 

51 7877 

51 7878 

Peter E. Walcott & Associates Limited 
Geophysical Services 

Anniversary 
2006/JUL/11 

2006/JUL/11 

2006/JUL/11 

2006/JUIJ11 

2006/JUVl1 

2006/JUL/11 

2006/JUL/11 

2006/JUL/11 

2006/JUL/ll 

2006/JUL/11 

2006/JUL/11 

2006/JUL/ll 

2006/JUL/11 

2006/JUL/ll 

2006/JUL/ll 

2006/JUL/11 

2006/JUL/11 

2006/JU411 

2006/JU411 

2006/JUL/11 

2006/JUL/ll 

2006/JUL/11 

2006/JUIJ11 

2006/JUU11 

2006/JUL/11 

2006/JUL/11 

2006/JUL/ll 

2006/JUL/11 
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LR4 

TR2 

TR3 

LR6 

LR7 

LR8 

LR9 

LRlO 

LRl 1 

LR12 

LR5 

LR13 

LR14 

LR15 

LRl6 

LRl8 

LR19 

LR20 

LR21 

LR22 

LR23 

LR24 

LR25 

LR26 

LR27 

LR28 

LR29 

LR30 

LR31 

LR32 

LR33 

LR34 

LR35 

LR36 

LR37 

LR38 

LR39 
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2006/JUL/11 

2006/JUL/ll 

2006/JU411 

2006/JUL/11 

2006/JUL/11 

2006/JUL/11 

2006/JU411 

2006/JUL/11 

2006/JUL/11 

2006/JUL/11 

2006/JUUl 1 

2006/JU411 

2006/JUL/11 

2006/JUL/11 

2006/JUL/ll 

2006/JU411 

2006/JUL/li 

2006/JUL/11 

2006/JUL/11 

2006/JUL/11 

2006/JUL/11 

2006/JUL/l 1 

2006/JUVll 
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LR43 

R44 

LR45 

LR46 

LR49 

LR47 

LR48 

Goat 

YO1 

Yo2 

YO3 

Yo4 

Yo5 

Yo6 

YO7 

Yo8 

Yo9 

,YlO 

Y11 

Y12 

Y13 

Y14 

Y15 

LR17 

Lana 

Angel 

Meg 

Sox 

Hunter 

Taya 

Sam 

Missy 
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2006/JUlJll 

2006/JU411 

2006/JUL/11 

2006/JUL/11 

2006/JUlJ11 

2006/JUL/11 

2006/JUlJ11 

2006/JUL/11 

2012/SEP 30 

2012/SEP 30 

2012/SEP 30 

2012/SEP 30 

2012/SEP 30 

2012/SEP 30 

2012/SEP 30 

2012/SEP 30 

2012/SEP 30 

2012/SEP 30 
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KEYl 

KEY2 

KEY3 

KEY X 

KEY Y 

NUCO 1 

KEY 

KEYl  

KEY 3 

Lucky Lady 

Peak 

Peak South 

Carmen 

It is situated withn the Muskwa Mountain Ranges some 160 kilometres west southwest of 
the town of Fort Nelson, British Columbia. 

Access is by means of helicopter from either Muncho Lake - mile 462 - or Toad River - 
mile 422 - on the Alaska Highway - Hwy 97 - that runs to the north of the property. 

Peter E. Walcott & Associates Limited 
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PREVIOUS WORK. 

Previous work on the property consisted of prospecting, trenching, drifting, diamond 
dnlling and feasibility studies mostly in the 1960's and 70's. 

For a more detailed description the reader is referred to the 43-10 1 report on the property 
by E.D. Harrington, P.Geo. 

Peter E. Walcott & Associates Limited 
Geophysical Services 
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GEOLOGY. 

The property lies within the eastern edge of the Rocky Mountains in an area of rugged 
topography. Here the Muskwa Assemblage - middle Proterozoic sediments - are cut by 
grabbroic dykes and unconformable overlain by Cambrian - Ata group - and Ordivician - 
Kechika group - rocks. 

The property itself is mostly underlain by the calcerous and dolomitic mudstone, siltstone 
and minor sandstone of the Aida formation overlain by Gataga Formation, and underlain by 
Tuchodi Formation, all of Helikian Age. 

Some outcroppings of early Phanerozoic early Cambrian rocks of the Ata Group - 
conglomerate, sandstone, shale and minor limestone are observed locally. 

Copper mineralization occurs in quartz carbonate veins closely associated with mafic dykes 
both spatially and timewise. 

Fur further detail the reader is referred to the aforementioned report by E.D. Harrington, 
P.Geo. 

Peter E. Walcott & Associates Limited 
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PURPOSE. 

The purpose of the survey was to try to map the mafic dykes associated with the copper 
mineralization - generally striking northeastwards - and to search for larger northwest 
trending structures that could be the plumbing sources for the mineralizing fluids on the 
property. 

Peter E. Walcott & Associates Limited 
Geophysical Servlces 
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SURVEY SPECIFICATIONS. 

The magnetic survey was carried out using an optically pumped cesium vapour 
magnetometer, manufactured by Geornetrics Ltd. of San Jose, California, housed in a 
towed bird. 

The survey was conducted on pre-programmed flight lines flown at an azimuth of 92 
degrees and at a mean terrain bird clearance of 30 metres. 

Navigation and flight path recovery were obtained using a Novatel Milleniurn 24 channel 
dual frequency GPS unit with post processing to a similar GPS unit to ensure accuracies of 
better than 2 metres. 

For a complete description the reader is referred to the McPhar report bound in Appendix 
11. 

In all some 2633 line kilometers were flown. 

Peter E. Walcott & Associates Limited 
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SUMMARY & RECOMMENDATIONS. 

Between May 18" and June 14', 2006, at the request of Bradford Mineral Explorations 
Ltd., McPhar Geosurveys Ltd. flew a towed bird heliborne magnetic survey over parts of 
the Trident property, located in the Muncho Lake area of northern British Columbia. 

After the data was corrected and processed colour contour plots of the total magnetic field 
intensity were generated. 

These should be appended to the infill block of magnetic and electromagnetic data when 
completed, and studied in conjunction with the known geology to generate possible targets 
for investigation by diamond drilling later this season. 

Respectfully submitted, 

PETER E. WALCOTT & ASSOCIATES LTD. 

Peter E. Walcott, P.Eng. 
Geophysicist / 

Vancouver, B.C. 
October 2006 
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APPENDIX I 
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COST OF SURVEY 

McPhar Geosurveys undertook the contract on a lulometre basis. Mobilization costs were 
extra so that the total cost of services by McPhar was $205,161.00. 

Peter E. Walcott undertook the Q.C. and management of the surveys with a geophysicist 
on site during the flying. Reporting costs were extra so that the cost of services provided 
was $25,775.54. 

Peter E. Walcott & Associates Limited 
Geophysical Services 
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PERSONNEL EMPLOYED ON SURVEY 

Name Occupation Address - Dates 

Peter E. Walcott Geophysicist Peter E. Walcott & Assoc. May 12: 13" 
1529 W. 6" Ave. June 24", Sept. 2-8", 
Vancouver, B.C. Oct lo", 2006 
V6J 1R1 

Alexander Walcott LC LC Oct. 10" - 1 lfi, 06 

J. Kieley C L CC June 10"- l5", 06 

A. Cochrane CC LC June 4" - 12&, 06 

A. Barrett Operator McPhar Geosurveys May 1 8" - June 14", 
Newmarket, Ontario 2006 

D. Anti11 CL CL  June 2nd - 4", 06 

Tonja Boykova Geophysicist LC 

S. Shaw Pilot 

July 24" - 28", 
Sept. 1 0" - 20", 06 

Trans North May 1 8" - June 14", 
Whitehorse, Y .T. 2006 

J. Walcott Report Prep. Peter E. Walcott & Assoc. Oct. 1 I", 2006 

Peter E. Walcott & Associates Limited 
Geophysical Services 
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CERTIFICATION. 

1. I am a Graduate of the University of Toronto in 1%2 with a B.A.Sc. in 
Engineering Physics, Geophysics Option. 

2. I have been practicing my profession for the last forty four years. 

3. I am a member of the Association of Professional Engineers of British Columbia 
and Ontario. 

4. I hold no interest, direct or indirect, in Bradford Mineral Explorations Ltd., nor 
do I expect to receive any. 

Peter E. Walcott, P.Eng. 

Vancouver, B.C. 
October 2006 
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Final Report on a 
Helicopter-borne Magnetic Survey 
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SUMMARY 

An airborne magnetic survey program was completed on the Churchill property, Muncho Lake area, 
r Province of British Columbia situated approximately 50 km south of Muncho Lake, B.C., under 

contract to Bradford Mineral Explorations Ltd., signed February 2006. The program consisted of a 
high-resolution helicopter magnetic survey. 

r--- 

The McPhar crew was mobilised and arrived in the survey area on 18 May 2006. First tests and 
calibration flights were completed on 19 May 2006 with data acquisition initiated on 2 June 2006 and 

- completed on 14 June 2006. A total of 2633 line-kilometres of data were acquired, covering an area of 
approximately 238 square kilometres. The survey area was flown in two blocks with a nominal mean 
terrain clearance of 30 metres for the magnetic bird on traverse lines oriented east-west (92'1272') at a 

- spacing of 100 metres and tie lines oriented north-south at a spacing of 1000 metres. 
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rC 1. INTRODUCTION 

A detailed high-resolution helicopter-borne magnetic survey was carried out during the period of 18 
v-- May 2006 to 14 June 2006 on behalf of Bradford Mineral Explorations Ltd., hereinafter referred to as 
4 

"Bradford", by McPhar Geosurveys Ltd, hereinafter referred to as "McPhar", over the survey area 
approximately 50 kilometres south of Muncho Lake, B.C. 

7 

The purpose of the survey was to acquire high-resolution magnetic data to map the geophysical and 
geological characteristics of the local lithology. 

Churchill 100mx I Mag 1 238 1 1MXlrn 1 2,387 1 246 1 2,633 1 92°/2720 I 

The data acquisition involved the use of precision differential corrected GPS positioning and a high 
sensitivity magnetometer system towed beneath a helicopter. 

Mobilization of the helicopter, equipment and p e r s o ~ e l  was completed on 18 May 2006. Installation 
of the survey equipment into the helicopter and pre-survey test and calibration flights were completed 
on 19 May 2006. The final survey flight was completed on 14 June 2006. 

Rnal Report on a Helicopter-borne Magnetic Survey, Muncho Lake A m ,  B.C. Canada Page 6 



2. SURVEY AREA 

The survey consisted of two adjacent blocks identified by Bradford as the Churchill Mag Project, 
located approximately 50 kilometres to the south of Muncho Lake, B.C. 

The topography of the survey area was extremely rugged, consisting of sharp mountain ridges and 
peaks. The elevation ranged fiom approximately 800 metres to over 2800 metres above sea level. 
Weather conditions during the survey were variable. 

Figure I: View of the survey area topography. 

The high-resolutionmagnetic survey lines were flown in a 92" 1272" direction with night-line spacing 
of 100 metres with tie lines flown perpendicular to the main survey lines at line spacing of 1,000 
metres. 
The Churchill Magnetic Project Area covered a total of approximately 238 k d .  

The survey block comer coordinates were provided by Bradford in WGS84, UTM Zone 10N easting 
and northing. Final maps were required in WGS84, UTM Zone 10N easting and northing. 

The following table contains the survey block comer coordinates. 

FlnalRepoff on a Helieopter-borne Magnetic Survey, Muncho Lake Area, B.C. Canada pap 7 



Table 2: Sumy Area Coonlinates 

Bradtbrd bllneral Exp1oration.s LW. 
1 

Churchill A- Fllght Plan 
Fl@M Lines = 2387 Ilne-km. Tie Unes = 246 line-km. Tow = -3 line-krn. 

Figure 2: Churchill survey area fight plan 
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3. SURVEY OPERATIONS 

3.1 O~erations Base 
IC 

Survey operations were based out of the Northern Rockies Lodge, Muncho Lake; B.C. located 
approximately 50 kilometres north of the survey area. Permission was obtained to operate the - helicopter, park and to locate and operate the GPS and Magnetic base station from the Northern 
Rockies Lodge. 

- Quality Control and preliminary data processing was undertaken remotely by McPhar fiom the 
Newmarket, Ontario, office. 

3.2 Suwev Conditions 

Weather conditions during the survey varied fiom raidfog to clear skies. Generally the temperature 
was 10 to 20' Celsius. 

Sunspot activity, and hence diurnal geomagnetic activity, was quiet during the entire data acquisition 
period. No data were lost due to the geomagnetic activity. 

3.3 Navigation 

The nominal data acquisition speed was approximately 110 kilometres per hour. Scan rates for 
magnetic data acquisition was 0.1 second, and 1.0 second for the GPS navigationlpositioning system. 
Therefore, a magnetic value was recorded approximately every 3.0 meters and a position fix each 30 
meters along the flight track. 

Navigation was assisted by a GPS receiver system that reports GPS co-ordinates as WGS-84 latitude 
and longitude and directs the pilot over the pre-programmed two-dimensional (2-D) survey grid. The 
x-y position of the aircrafi as reported by the GPS system is recorded together with the terrain clearance 
as reported by the radar altimeter. 

Vertical navigation along flight lines was established using the radar altimeter. The optimum terrain 
clearance during normal survey flying was 60 metres for the helicopter, 30 metres for the towed-bird 
magnetometer. However, due to rugged terrain in some areas, and the pilot's judgment of safe flying 
conditions in these areas, these terrain clearances were not possible 100% of the time. 

The final vertical and horizontal survey positions were corrected in real time to a precision of 
approximately +I- 1.5 metre. 

Final Report on a Helhpter-bome Magnetic Survey, Muncho Lake Area, B.C. Canada Page 9 



3.4 Field Processing & OualitV Control 

The survey data was transferred to portable magnetic media on a flight-by-flight basis, and then emailed 
to the McPhar data processing facility in Newmarket, Ontario. Data processing included reduction of 
the data to GEOSOFT GDB database format and inspection of the magnetometer data for adherence to 
contract specifications. Survey lines that exhibited excessive deviation after differential correction, or 
that were considered to be of inferior quality, were marked to be reflown. 

3.5 Survev Statistics and Project Diarv 

The survey entailed a total of 43 production flights. 

0 Totals are inclusive 289 line-kms of reflights 

Rnal Report on a Helicopter-borne Magnetic Survey, Muncho Lake Area, B.C. Canada Page 10 



The following personnel were the crew on the project in Muncho Lake B.C.: 

I Table 4: Field Personnel 

Project ManagerIQC Dallas Antill 19 
Operator & System Engineer Adam Barrett 27 
Helicopter Pilot , Ashley Weatherhead 11 
I Helicopter Pilot I Steve Shaw I 14 I 

McPhar Geosurveys Ltd. of Newmarket, Ontario, 
geophysical matters and the overall coordination 

Canada, was responsible for the field operations, all 
and management of the survey. 
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4. HELICOPTER AND EQUIPMENT 

The survey was flown using an AS-350B2 helicopter, with Canadian registration C-GTNV, provided by 
Trans North Helicopters of Whitehorse, Yukon. This helicopter featured up to 3 hours flight duration 
with the geophysical system and a crew of 1 person onboard. 

The installation of the geophysical and ancillary equipment was canied out by McPHAR personnel in 
Whitehorse, Yukon, with final adjustments and testing completed prior to mobilisation to the survey 
area. 

Aircraft Registration: 
Engine: 
Empty weight: 
Gross weight: 
Max cruise: 
HIGE: 
HOGE: 
Service ceiling: 
Standard fuel: 
Survey duration: 

- Canadian, C-GTNV 
Turbomeca Amel 1B 
2,550 lbs / 1,159 kg 
4,630 lbs / 2,105 kg 
123 knots 1226 kph 
13,450 ft 14,100 m 
11,300 ft / 3,450 m 
18,700 ft 15,700 m 

- 143 gal 1540 litres 
- 3.0 hours 

Figure 3: Helicopter C-GTNV with magnetic bird. 

FinalReport on a Hellcopter-borne Magnetic Sumy, Munoho Lake Area, B.C. Canada Page 12 



4.2 The Survev instrumentation 

4.2.1 Survey System Overview 

The instrumentation installed in the helicopter included: 

A Geornetrics G822-A high-sensitivity magnetometer mounted in a towed-bird airfoil, 0.001 nT 
1 10 Hz resolution . A navigation system, comprising an CSI Wireless DGPS receiver and AGNAV GPS computer 
with pilot steering indicator (PSI) . An AGIS Geophysics Data Acquisition System @AS) 
A Terra TRA-30001TRI-30 Radar Altimeter 

The processing and base stations comprised: 

A Magnetometer / GPS Base Station, comprising a PC-based DAS base station magnetometer and 
GPS system. 

A complement of spare parts and test equipment were maintained at the survey site. 

4.2.2 Airborne Magnetometer 

A Geornetrics 822-A cesium split-beam total-field magnetometer 
was installed in the Kevlar airfoil. Sampling rate was ten (10) times 
per second with an in-flight sensitivity of 0.01 nT. Aerodynamic 
magnetometer noise was 0.25 nT or less. The sensitivity of the 
magnetometer is documented at 0.001 nT when operated at a 
sampling interval of 0.1 second. 

The Geometrics 822-A magnetometer is described in Appendix 2. 

Figure 4: Geometrics G822-A cesium magnetometer 

4.2.3 The Towed-Bird Airfoil and Tow-Cable 

The towed-bird airfoil is essentially a hollow Kevlar tube, 2.0 meters long, with a bulbous nose into 
which the cesium magnetometer sensor is mounted in a 3D hand-aligned gimbal. Fins are used at the 
tail of the airfoil to stabilize the bird in flight. 

The tow cable is constructed of coaxial cables complete with a strain member. The length of the tow 
cable is nominally 30 metres. The tow cable was attached to the helicopter by means of a weak link 
assembly. The on-board section of the tow cable consists of coaxial cable, the length customized to suit 
the helicopter. 
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- 

Figure 5: Geometries G822-A cesium magnetometer mounted in the towed-bird aihil  

4.2.4 The Base Station Magnetometer 

The magnetometer base station used was comprised of a PC-based computer utilizing a GEM GSM - 
19 magnetometer to monitor and record d i d  variations of the Earth's magnetic field. Every effort 
was made to ensure that the magnetometer sensor was placed in a location with a low magnetic gradient 
and sited away &om electric transmission lines, andmoving ferrous objects, such as motor vehicles and 
aircraft, without compromising safety and airport operations. 

The base-station magnetometer, with digital recording, was operated continuously throughout the 
airborne data acquisition work with a sensitivity of 0.01 nT. The ground and airborne system clocks 
were synchronised using GPS time, to an accuracy of 1 second or better. The sample rate was once per 
second. A continuously updatedprofile plot of the base station values was presented on the base station 
screen. At the end of the day, the digital data was transferred fiom the base station's data-logger to the 
fieldwork station. 

4.2.5 Altimeter 

A Terra TRA-3000lTRI-30 radar altimeter was used to record terrain clearance to an accuracy of about 
1 it(30 cm), over arange of 12 metres to 762 metres. The antenna was mounted beneath the bubble of 
the helicopter cockpit. The recorded value of terrain clearance was adjusted to give bird height above 
ground. This was possible given the fixed tow cable length of 30 metres. 
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.I 
Figure 6:Anfenna mounted beneath the helicopter cockpit 

The altimeter was interfaced to the data acquisition system with an output repetition rate of 0.1 
second, and digitally recorded. 

The altimeter specifications are further described in Appendix 2. 

4.2.6 The GPS Satellite Navigation System 

A CSI Wireless DGPS receiver and AGNAV navigation system with pilot steering indicator (PSI) 
provided in-flight real-time navigation control. A pilot steering indicator (PSI) installed on top of the 
cockpit dashboard, in fkont of the pilot provided steering and cross-track guidance to the pilot. The pilot 
was provided with GPS, and altimeter data to aid in the flying of the helicopter. 

This navigation system yielded a real-time positional accuracy of better than * 2 metre. 

Figure 7:Pibt steering indicator (PSI) 
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Survey co-ordinates were set-up prior to commencement of the survey, the information fed into the 
airborne navigation system. The co-ordinate system employed in the survey design and digital 
recording was WGS-84 latitude and longitude. The GPS positional data was recorded at one-second 
intervals and used with the base station data to calculate differentially corrected locations. 

The GPS receiver is Mly described in Appendix 2. 

4.2.7 Data Acquisition/Recording System 

A PC-based AGIS data acquisition system (DAS) was used to record the geophysical and navigation 
survey data on an internal hard disk drive. Data is displayed on an LCD screen as traces to allow the 
operator to monitor the integrity of the system. The DAS provides for the: 

System control and monitoring 
Data acquisition recording 
Real-time data processing 
Navigation processing, and 
Post flight data playback and analysis 

All data collection routines, checking and verification, buffering, and recording are software controlled 
for maximum flexibility both during and afier the survey flight. 

4.2.8 Spares 

A normal compliment of spare parts, tools, back-up software, and necessary test instrumentation was 
available at Northern Rockies Lodge. 
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F 5. INSTRUMENT CHECKS AND CALIBRATIONS 

5.1 Airborne Magnetic Svstem Tests and Calibrations 
F- 

5.1.1 Magnetic Heading Effect 

- The magnetic heading effect was determined by flying a cloverleaf pattern oriented in the same 
direction as the survey lines and tie lines. Two passes in each direction were flown over a recognizable 
feature on the ground in order to obtain sufficient statistical information to estimate the heading error. 
The heading error was determined fiom a test completed on 19 May 2006 and after the survey 
completion on 14 June 2006. 

5.1.2 Lag Tests 

A Lag Test was performed to ascertain the time difference between the magnetometer readings and the 
operation of the GPS System. The test was flown over an identifiable magnetic anomaly by flying the 
same line in opposite directions at survey altitude. The lag test results indicated that a shift lag of 1.4 
seconds was present in the system. 

5.2 Altimeter Calibration Checks 

The radar altimeter was calibrated by comparing the radar altitudes with a suitable reading fiom the 
GPS navigation system during radar "stack" flown over Muncho Lake, B.C. The ellipsoidal height at 
this location on was determined by GPS. The procedure employed involved having the helicopter fly 
for 30 seconds at various altitudes above the ground (200,300,400,500,600 feet) and recording the 
values of the radar altimeter and GPS altimeter, which were then plotted and compared. The altimeter 
calibrations were flown on 20 May 2006 and after the survey completion on 14 June 2006 

5.3 GPS Static Test 

In addition to carefdly selecting a magnetically suitable area for the positioning of the magnetometer 
base station, care was taken to ensure that the exact position of the GPS base station was determined. 
The base GPS system data was averaged over a period of time to calculate the location coordinates. 
The base station GPS had a maximum field-of-view at all times to the NAVSTAR satellites. 
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7 - 

r 6. QC AND DATA PROCESSING 
b 

Daily quality control, initial processing and 
F archiving of the data were completed off-site at 

the base of operations at the Newmarket office 
of McPhar using Geosoft MONTAJ software 

- and a notebook PC computer. All data were 
verified upon receipt, and checked against the 
operator's flight logs. 

The pre-processing or infield processing 
sequence included the following quality control 
measures: 

a) Examination and checking of all 
incoming data to ensure completeness of 
data sets. 

b) The production of preliminary flight path 
maps, speed checks, terrain clearance 
checks. 

c) Full profile quality control of all acquired 
traces for noise levels, data completeness, 
spike editing, and adherence to contract 
specifications. 

The final data processing, map generation and 
report was completed by McPhar at the 
Newmarket, Ontario office. 
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Figure 8: Data Processing Flow Chart 
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6.1 Flight Path Compilation 

The flight path was derived from differentially corrected GPS positions using the real-time airborne 
GPS data. A position was calculated each 1.0 second (approx. each 30 meters along the flight path) to 
an accuracy of better than +I- 1.5 meter. These position data were merged into magnetic and ancillary 
data in the Geosoft GDB database. 

As part of the QAIQC process, the following GPS parameters were checked on a daily basis: 

Number of satellites under observation (average of 6, minimum of 4 allowed) 
PDOP (position dilution of precision; maximum value of 3 allowed) 
Flight path deviation in X, Y and Z (maximum deviation in X and Y of 50% of line spacing 
over a linear distance of 1000 metres) 

If the above specifications were not met, a reflight was necessary. 
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6.2 Base Station Magnetic Data 

The base station magnetometer data was edited, plotted and merged into the GDB database on a daily 
basis. 

The QNQC procedure to determine acceptable magnetic base station data involved: 

Despiking of the base station data resulting fiom cultural activities not associated with the 
performance of the survey. 
Determination of the maximum noise of the observed total magnetic intensity (TMI; 1 nT 
maximum allowable). 
Determination of the average 4" difference noise of the signal (maximum of 0.2 nT allowable) 
Determination of the rate of diumal change (maximum gradient of 25 nT for a 5 minute chord). 

6.3 Corrections to the Mametic Data 

The processing of the data involved the application of the following corrections: 

Correction for diurnal variation using the digitally recorded ground base station magnetic 
values. 
Adjustment of the data for the time lag between the GPS position and the position of the 
magnetic sensor. 
Correction for the heading effect and 
Network adjustment using the flight line and tie line information to level the survey data set. 

The corrected data was then used to generate the Total Magnetic Intensity grid. 

6.3.1 Additional Corrections Applied to Profile Data 

After applying the above corrections to the profile data residual line-direction-related noise was 
removed through application of microlevelling. The microlevelling technique consists of applying 
directional and high pass filters to produce a grid containing noise-only in the line direction. In order to 
differentiate between the two of them, the grid is extracted to the profile database, and an amplitude 
limit and a filter length are determined, so that the final error channel reflects only noise present on the 
grid without removing or changing geological signal. This error channel is then subtracted fiom the 
initial data channel in order to obtain the final microlevelled channel. The resulting grid is fiee of line 
direction noise. 

6.3.2 CompuDrape Method 

The application of CompuDrape involves computation through the use of upward and downward height 
continuation on aeromagnetic profile data to transform it fiom the original magnetic field on an 
arbitrary observation surface to the magnetic field on a new surface of specified height. 

In areas with steep topography such as encountered in some areas of the Project, it was difficult for the 
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survey helicopter to maintain a constant nominal height above the ground. The result was large 
variations in the distance between the magnetic sensor and the ground. 

C 

CompuDrape attempts to correct this variable terrain clearance effect by generating a magnetic grid that 
r "simulates" the result that would have been obtained had the magnetic sensor been maintained a 

constant height above ground. In the case of this Project, a sensor height of 100 metres was used for the 
CompuDrape surface. 

rC 

In this application, the leveled and micro leveled data was processed for multiple continuation surfaces 
using a ID FFT transform to achieve maximum removal of the effects of the variation in terrain 
clearance from line-to-line and at b-averse-tie line intersections. 

The CompuDrape process was designed to perform a loose drape transformation. The elevation 
channel is the magnetic sensor elevation above sea level. The Topography channel is the topography 
(i.e., sensor terrain clearance above ground subtracted fiom sensor elevation above sea level). The new 
observation height value is the desired constant drape height above ground. The end result is for a more 
acceptable merging of the different data sets to produce a relatively contiguous TMI image for the 
entire area covered by the two surveys. Microlevelling was performed again to get rid of line direction 
noise. 

6.3.4 IGRF Removal 

The International Geomagnetic Reference Field (IGRF) is a long-wavelength regional magnetic field 
calculated fiom permanent magnetic observatory data collected around the world. The IGRF is updated 
and determined by an international committee of geophysicists every 5 years. Secular variations in the 
Earth's magnetic field are incorporated into the determination of the IGRF. 

Through the removal of the IGRF fiom the observed Total Magnetic Intensity (TMI), the resulting 
residual magnetic intensity allows for more valid modelling of individual near surface anomalies. 
Additionally, the data can be more easily incorporated into databases of magnetic data acquired in the 
past or to be acquired in the hture. 

6.3.4 Gridding 

The corrected magnetic line data was interpolated between survey lines using a random point minimum 
curvature gridding algorithm to yield x-y grid values for a standard grid cell size of 115'~ of the line 
spacing. 

0 

0 

0 

0 

Final Report on a Helicopter-borne Magnetic Survey, Muncho Lake Area, B.C. Canada Page 20 



APPENDIX 2 

Equipment Documentations 

Eurocopter AS-350B2 A-Star Helicopter 
Geometries G822A Cesium Magnetometer 
NovAtel Millennium dual-frequency GPS receiver 
CSI-Wireless DGPS Max positioning system 
Terra TRA-3000 radar altimeter 
GEM GSM-19 magnetomete 
Geosofi Montaj Processing S o w  
FWS Field Workstation 



McPhar Geosunreys Ltd. 
12568 Kerrisdale Blvd., Newmarket 

Ontario, Canada L3Y 8Z9 
Tel: (905) 830-6880, Fax: (905) 898-0336 

E-Mail: info@mgssurveys.com 
WebSite: www.mgssurveys.com 
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McPhar Geosurveys LM. 
12568 Kenisdale Bhrd., Newmarket 

Ontario, Canada L3Y 87.9 
Tel: (905) 830-6880, Fax: (905) 898-0326 

E-Mall: lnfo@ngw~eyacom 
Website: W.ll?gSSUNeyS.WRl 

TERRA TRA-3000 I TRI-30 Radar Altimeter 
The Terra TRA-3000 Radar Altimeter unit provides AGL 
(Above Ground Level) altitude information from 40 feet 
(12.3 m) up t o  2,500 feet (769 m). The system consists of 
a single TRA.3000 receiverltransmitterlantanna unit and a 
TRI-30 indicator. 

SPECIFICATIONS 
TRA-3000 Unit 
Type: 
Altitude Range: 
System Accuracy: 

40tolOOft . 100 to 500 ft 
500 to 2,500 ft 

Frequency Range: 
lnput Voltage: 
lnput Current: 
Altitude Output: 
Self-Test: 
TransmitterlReceiverIAntenna: 
Physical: 
Environment: 
Unlock display: 

TRI-30 Indicator 
Power Supply: 
Environment: 
Physical: 
Mounting: 
Altitude range: 
Analog display: 

Decision height: 
Display update rate: 
Analog output: 
Display disable: 
Altitude accuracy: 

40 to 100R 
100 to 500 ft 
500 to 2,500 ft 

Aural Decision Height alert: 
Self-test: 
Visual alert: 

Single antenna, FMCW 
40 to 2,500 R 

4-5R 
4- 5% 
4-  7% 
100 MHzsweep within 4,200 to 4,400 GHz range 
Approx. 20 VDC from indicator 
600 ma 
Digital 
Ground or flight, initiated at indicator 
All solid-state, microstrip antenna, 
Size- 1" H x 5" Wx7.625" L, Weight- 1.5 lb. 
-4~Cto+700C 
Altitude - 45,000 ft 

lnput voltage - 27.5 VDC +I- 20% 
Power - 16 watts nominal (includes power to TIRIA unit 
Size- 3.25" H x3.25" Wx Q L, Weight- 1 lb. 
Front panel mounting; requiresa FATI mounting space 
40 R to 2,500 R (linear); 40- 500 ft (enlarged linear) 
Servo; pointer and diaitype 

. 

Needle will go off scale on the high-end 
Bug, continuous setting from 40 to 2,500 R. 
continuous 
2.5mvh, 100mv= 40R 
One strut switch input, ground to enable 

+/- 5 n 
4- 5% 
4- 7% 
1 KHz tone for 2 sec. (500 ohms) adjustable audio level 
Indicates 40 R., DH operates normally 
Amber lamp with automatic adjustable intensity; internal LED 
standard; external lamp operation available. 







DGPS MAX 
Feature-packed sub-meter GPS positioning 

. Rav measurement data for post-pmessing 
applications 

COAST" technology allows use of corrections 
for up to 40 minutes without significant 
performance loss 

Easy conQuntion using the Setup Wmrd 

. Userrlefined profiles save receiver wnfiguntions 
for later use 

DGPS MAX 
1 

Receives GPS, SBAS, OmniSTAR and beacon signals 

Automatic dual channel SBAS tracking for more 
reliable reception 

Submeter positioning at tam of up m 5 Hz 

csi wireless. 



sub-meter GPS positioning 

Power 
lnput Volt e Range: 
Reverse pzarity 
Protection: 
Rnwer Consumption: 
Current Consumption: 
Load Dump Protection: 
Antenna Voltage 0 
Antenna Short Ci=%* 
Protection: 

GPS Sensor Specifications 
Receiver Type: L I, CIA code, with carrier phase 

smoothing 
Channels: 12-channel, parallel trackin 

( IO-channel when tracking&v~~s) 
WAAS Tracking: 2-channel, parallel tracking 
Update Rate: I Hz default, 5 Hz max 
Horizontal Accuracy: < I m 95% confidence DGPS*) 

<5 m 95% confidence 
autonomous, no SA) 

5 
Cold Start: \ min typical 
Antenna Input Impedance: 50 51 

Yes 
< 4.8 W 

<400mA Up to 86V 
5VDC 

Yes 

Mechanical 
Enclosure: 
Dimensions: 

Powder-coated aluminum 
203mnLx125mnWx51 m n H  
8.0" L x 4.9" W x 2.0" H) L kg(,l.76 lb) 

2-line x 6-character LCD 
3-button 
Push-button 
2- in miniature 
~g9-socket 
TNC-socket 

L-band Sensor Specifications 
Frequency Range: I525 to  1559 MHz 
Sensitiviv. - I 20 dBm for < 10-3 BER 
Tuning Mode: Manual or automatic 
Ad cent Channel 
Relction: 50 kHz spacing >25 dB, 

I MHz spacing >60 dB 

Wei ht: 
~ i s ~ L ~ :  
Keypad: 
Power Switch: 
Power Connector: 
Data Connector: 
Antenna Connector: Beacon Sensor Specifications 

2-channel, arallel tracking 
283.5 to 345 kHz 
500 Hz 
50,100, and 200 bps 
Manual, automatic, semi- 
automatic 
< I minute typical 
< 2 seconds 
Minimum s h i k y k  MSK) 
2.5 pVlm for 6 d Skk @ 200 bps 
100 dB * 8 Hz (- 27 ppm) 

Channels: 

Z Z : X p Z n r  
MSK Bit Rates: 
Operating Modes: 

Pin-out 
Main Port 

Pin 2 
Pin 3 
Pin 5 

Transmit data 
Receive data (g;) 
Signal ground Cold Start Time: 

Reacquisition Time: 
Demodulation: 
Sensitivity: 
Dynamic Ran e: 
Frequency d e t :  
Ad cent Channel 
Rejtction: 

RTCM Input Port 

Transmit data 
Receive data (g;) 
Signal ground 
Event marker input 
I PPS 

Pin 2 
Pin 3 
Pin 5 
Pin 6 
Pin 9 

Communications 
Serial ports: 
Interface Level: 
Baud Rates: 
CAN Bus: 
Correction lnput I Output 
Protocol: 
Data lnput I Output 
Protocol: 
Raw Measurement Data 

CDA-3 Antenna 
GPS F Range: 
GPS ~a Gain: 
L-band F y  Range: 
L-band LN Gain: 

;~".ixEr 

I full du lex, I RTCM input 
RS-2328 
4800,9600,19200 
CAN 2.08 

LI  (1575 MHz * 20 
27 dB 
1525 to  1585 MHz 
28 dB 
283.5 to 325 kHz 
34 dB 

MHz) 

RTCM SC- 104 

NMEA 0 I83 
Pro rietary binary (RIND< utility 
avaikble) 
I PPS (HCMOS, active high, rising 
ed e s nc, 10 m 1 0  pF load) 
H&M& active low, falling edge 
sync, I0  kL2,IO pF load 

Dimensions: 141 mm dia x 127 mm H 
5.57" dia 5.00" H) 

b.478 kgt.l lb) 
TNC-soc et  
polycarbonate 
I - 14-UNS-2B 
5.0 to  I 5.OVDC 
50 to 60 mA 

Timing Output: Weight: 
Antenna Connector: 
Enclosure: 
Mounting Thread: 
Input Voltage: 
lnput Current: 

Event Marker Input: 

Environmental 
Operatin Temperature: 
storage $cmperature: 
Humidity: 
EMC: 

-32°C to  +74"C 
-40°C to  +85"C 
95% nontondensing 
FCC Part 15, Subpart 
ClSPR 22 

-40°C to +85"C 
-40°C to +85"C 
100% condensing 

Operatin Temp.: 
storage amp.: 
Relative Humido*: B, Class B 

41 I0 - 9th Street SE Cal ry AB Canada T2G 3C4 
Phone w3) %9*)311 Fax (403) 2594866 

Pmted in Canada. 



Proton Precession 

Integrated GPS option 
(the only system with 
fully built-in GPS) 

25% increase in 
sensitivity over GEM's 
v5.0 system 

Enhanced memory 
(increased by 8 times to 
4 Mbytes standard and 
expandable to 32 Mbytes) 

Programmable base 
station (for scheduling 
base stations in one of 
three modes) 

Optional DGPS real-time 
and post-time processing 
(for metre to sub-metre 
positioning accuracy) 

Rapid data transfer 
(using the advanced 
GEMLinkW software) 

Internet-based upgrades 
(from the office or field) 

all of these 
hnologies come 
nplete with the most 
ractive prices and 
rranty in the business! 

QuickTracker (GSM-19T) console with sensor and cable. Can also be 
configured with additional sensor for gradiometer(simultaneous) readings 

For geophysical survey groups who 
require a complete solution for end-to-end 
magnetic data acquisition ai an affordable 
price, the QuickTrackerTM (GSM-19T) 
proton precession family is the proven 
choice -for even the most challenging 
environments. 

From robust field units to efficient survey 
modes to fast data downloading, 
QuicltTra&er is carefully designed to 
deliver the maximum value in a proton 
precession system. 

The GSM-19T also provides numerous 
technologies thai differentiate it fmm other 
systems. For example, it is the only 
proton precession system with integrated 
GPS (optional) for high-sensitivity, 
accurately-positioned ground surveys. 

W h  other v8.0 upgrades, QuickTmcker 
also leads in sensitivity, memory, base 
station technology, and other key areas. 

Designed From the Ground Up 

Leading the list of advances is GEM's 
rover unit which features a 25% increase 
in sensitibdty- reflecting new processing 
algorithms and implementation of the 
latest RlSC micropmcessors. 

In addition, 6 .0  standardmemory is 4 
Mbytes (expandable in 4 Mybie 
increments) which translates into 209,715 
readings of line I station data or more than 
800.000 readings for base station units. 

The new memory capacity sets an 
industry standard, but more importantly, it 
means that operators can now handle 
even the largest surveys wiVl ease. 

Another impoitant innovation is GEM'S 
unique pmgrammaMe base statlon 
which you can enable via eiiher a field 
unit or a Personal Computer as follows: 

Daily scheduling (define working hours 
and minutes each day). This mode 
provides economy of memory and 
battery usage on a daily basis. 

Flexible scheduling (up to 30 on /off 
periods). Simply define a series of 
intervals and the base station will turn 
itself on as you need. This mode 
provides the greatest flexibility for longer 
surveys where leaving your base station 
~ n n i n g  increases efficiency. 

Immediate start. This mode is the 
traditional mode of starting a base 
station unit and leaving it until the 
operator can return to turn off the unit. 

Suwey Planning and Emclency 

One of the tradiiional challenges in ground 
magnetometer I gradiimeter surveys is 
ensuring that surveys are designed and 
implemented as effectively as possible. 

Wth the v8.O proton precession system. 
GEM addresses this challenge through 



standard GEM capabilities, such as the 
Walking Mag option that enables the 
operator to sample while walking. Though 
there is some increase in noise, many 
users find this is balanced by improved 
feld produdvity. Having neariy wntinous 
data on survey lines also helps increase 
the accuracy of interpretations. 

Another innovation is GPS way polntpre- 
programming. Now you can define a 
wmplete survey in the office on your 
Personal Computer and download this 
information directly to a rover unit via RS- 
232. Then, the operator simply performs 
the survey using the points as their survey 
guae - with a resulting decrease in errors 
and more rapid suweywmpleiion. 

Survey Operations 

QuidtTmker also helps the operator on a 
daily basis while performing surveys. A 
key feature is the easy-to-read LCD data 
display in graphical (or teid) format along 
with a signal quality indicator to determine 
when readings need to be repeated. 

And, anhough GEM'S proton precession 
unit is vew tolerant to aradienis. it also 
provides warning indicstor so that the 
operator can monitor data quality 
wniinuously. Giher features operators 
appreciate include easy-to-use line and 
station incrementing -- as well as end-of- 
line indicators. 

Fast Data Transfer 

AnOther traditional area in which time is 
lost in surveys is in data transfer. In vB.0, 
GEM addressed this in several ways: 

Data download is tripled to 115 KBaud 
(fastest rate possible with RS-232). 

PC-based data reduction is now 
possible using an upgraded version of 
GEMLinkW, GEM'S proprietary data 
transfer soflware. 

GPS and Other Software 

GEM Systems recently became the only 
manufacturer to provide a fully 
integrated GPS optbn for its line of 
pmton precession pmduds. Along wRh 
metre to submetre positioning options, 
the new processing functionality enables 
users to take advantage of the benef& of 
GPS. 

Some of the capabililies include: 

Pre-programming of way points 

Post-processing of GPS data. GEM'S 
DGPS option enables transfer of GPS 
data for postprocessing and merging 
via 3rd party soflware. 

Precise time synchronization of fieid 
and base station units. This capability is 
particularly important for working in 
noisy magnetic wnditions and provides 
the highest accuracy possible. 

In addiaion to its own soflware, GEM is 
also pleased to offer a variety of data 
analysis and processing soflware from 3rd 
party developers. 

Ongoing Maintenance and Support 

AS a potential user of a GSM-19T system 
- the industry's end-tc-end magnetometer 
I gradiometer solution - you should also 
know that we stand by our technologies, 
products and sewioes. 

Wlth e 22-year record of success and new 
innovations - plus Internet-based 
upgrades that keep your system up-to- 
date and our ongoing support - we 
believe that you will find that GEM offers 
the best solution in proton precession 
units today. 

Manual Coordinates time date a 
readmg stored automatically at minimum 
3 second interval 

Base Statlon Tme date and reading 
stored at 3 to 60 second mtervals 

Remote Control Optional remote control 
using RS-232 Interface 

input I Output RS-232 or analog 

I 
(opt~onal) output using 6-pin weatherproof 
connector I 

GSM-1YT console 6tMLinkW 
batteries harness chargei SE 

cable RS-232 cable staff ins.,,,.,,n 
lmanual and shipping case 

Frequ iariye Up to 3 stations 
between 15 to 30 0 kHz 

Parameters Veiiical in-phase and o 
phase components as % of total field 2 
relatwe components of the horizontal field 

Resolution 0 1% of toal field 

GEM Systems, Inc. 
52 West Beaver Creek Road, 14 

Richmond Hill, ON 
Canada L4B iL9 

Email: infq@gemsys.on.ca 
Web: www.gemsys.ca 









r Basic Grid Utiiities 

The foUcnslng FunWons can be performed 
,with the basic gd utilities: 

grid as a cerrnafy Image 
@ids irs MIO. three or four @d 

1.ypn tile or d m  rhe edges on the 

- . Sample a @d (sample a [pld at 
specifled X.Y locarlorn and create a 
new channel that contains the 

@d to database (Import @d 
into new or ecbtlng databases) 

Advanced Grid Utitities 

reRk,m1 b'ends and gradients 
(move a q b n a i  trend or gradient 

- from a ipiti) 
. h t e @ d p e n h  

W mkmg OM placeholder 
values based on a polygonal area you 
sped& In a tile) 

. Grid expansion aml filling 

. Grid volume (calculate the volume of 
span! defined by a &d d a c e .  above 
snd below a bafe or intference) 

. Grfd peak (find peaks in a @I file) 

. Apply a 3 X 3 convolution Rlter such 
as hannlng, laplace, horizontal 
dmivedve (X dlrecdon). horimlal 
derivative (Y dirertlon). horirontal 
derivative (45 d e p  direction) 

Apply a 5x5 symmeblc convolution 
mter 
Apply a Weal dnivathe comlutkm 
fllrcr 
Created  appIy user deRned f i I te~  

Holrmntal gradient (calntlate the grld 
gradient amplitude in a spedRed 
dimdon) 
AGC (apply ammClC gsln cocnpensa- 
aon to a @dl 
Use Boolean opmm to merge 
mlapping grids or dhplay the parts 
of @Is which overlap 
Expmions: mathematical operations 
such as remm base, multiply by 
factor, add @Is, subtrnct grids, 
multiply grftls ratio grids and general 
~wprer?lons 

Basic 7D Fiiters 

Baslc one dhnensimsl BlWs are commonly 
used to smooth data, with or without non- 
Unm mterlng. The following are desaip- 
tlons of the different 1D Rltm: 

Hlgh-pass filter applies a Mgh-pss 
(sharpenhg) Mter to a channel. 
Low-pass Blter applies a low-pass 
(smootMnRf Alter to a channel. 
Band- filter applles a RIter that 
removes features longer than the long 
wawlength cutoff and shorter than 
the short wavelength cutoft 

Comlutlon ater applles space 
domain mraglng fflrer to a channel. 
The filter can be defined in a Rlter Rle 
or in a comma dellrnltrd sMng. 
Mfference mter calculates diReit?nm 
betwcen wlucs in a channel. The 
common fourth diflewnce can be 
calntlated hy specifying four differ- 
encps, which Is usefill for Identifying 
noise. 
PoiynontM filter falcal;ltes n'th 
(maxllnum nlne) order bred  of a data 
channel by (least square) best& 
polynomial. The trend i s  then evalu- 
ated and placed in a new channel. An 
opcional resldual channel (input Umd) 
may also be created. 
B-Spllne Ntet calculates 8 B s p k  
Interpolation of data in a channel. A B- 
spline allows you to contml the 
smwtlmes of the spilne and the 
tension applied to the ends of the 
soline. 
Unear Regressfon Rlter Btp a h t -  
square linear rqgefsfon U, a set of 
marked data In a channel and reports 
the s lop  and intercept. 

7D Non-Linear Ntters 

The 1 D Non-Mear Pnter 19 ideal for 
removing very short Havden~th. but Mgh 
amplitude r e a m  horn data. It h often 
thought of as a nolse splke-rejection Nter. 
but it can also be cffecdve for removing 
short wavelength gedogkal features, such 
88 signal fmm surflcial feams. 

TllelDNon-thrmFlltererisusedtolocate 
and rnmwe data that k recognized as 
nolse. The algorlchm Is 'non- lhear' because 
It looh at each data point and dcdties If 
that data k nokc or a vslld signal. If the 

- ~n~ on nen page 



aced by an estbnate based on sw 
unding data polnts. Psrts of the date that 

not considered noke am not modifled 

Levelling 

t lal levdlfng c o r n  for intenectlan 
rs (mbs ties) that follow a spedflc 

ttem or trend. The algoclthm calculates a 
t-qualm trend line through an enur 

hannel m deriw a trend error nwe, whlch 
is then added m the channel to be levelled. 

The oble*lve ofh! llne levelllm Is to - 
adjust the stmy Unes so that all Unes - match the t d e d  tie Hnesclactly at each 

-.intersectton that has been InchdeO In the 
pmcw. - 
The llne hUIng system - IdentUIeJ potential e m  in data sets 

lnchdlng magnetic base statlon, ing 
and heading corrections and select 
line dirccdon 
Perfoms c-d levelling udng 
slmple [tie line and full leveU111g) and 
cawful levplling methods 

Line Intersections 

wtpllt tntenectlon table flle tabulates 
lntersectlon betaeen tie linea and 
survey Uner. It  hhrdes the m e t  

locatlon of the inteRecnon palnc, 
he tie he and surwy llne numbem, the 

onfed d u e  on each llne. and the 
orlmntal gradlent of the data at that 

location. The Hne intersection system ran 
nd and edlt intesection between any Unw 
a data set Pries can either be regular 

,survey llnes or tie lines). 

- 

Lag, Heading and Base 
Station Corrections 

Lagcomxkmmachanneiofdataby 
shifting the start fldullal by a specified 
lap, amount 
Heading cwmtton to data for a 
systematic shift (in the data) that is a 
function of the direction of m1 for a 
survey llne 
Magnetk base statlon correction m a  
magnetic channel 

IGRF 

The Intemntlonal Geomagnetic Reference 
PleM IGRD or the Deflnltlve htemadonal 
Geomagnetic Reference Field DGW 
correctfon (fleld strengb, inclination and 
declination) can be calculated fmm a 
geopphk wmflnate channel or a single 
geographic polnt. 

Picbdas import 

Pirodas & an alrbcine tnJbZrment data 
acquisition system that reconls aultl- 
parameter alrborne survey data. The system 
pr04uce-s a set of Wes for each survqr 
fllgfiL The Rles Include an ASCfl header & 
and a number of binary data Bles that 
contain the data for each survey flbht The 
ASCU header Me fully documents the 
Contents of the binary data Ales and 
indudes a list of the Mnary Rles for that 
llight. 

C3Nav software correm emns esused by 

the diff- betwen reearded GPS 
location and the m e  ground loaction. 

C3Nav matches the ground GPS aml 
moving GPS readings at the m e  tbne. and 
uses the data oniy from the cumnmn set of 
satelUtes that bath are o M n g  at that 
time. CSNav pmluces a Iistlng fle that 
cumins the GPS time (wonds fmm the 
start of the week), and the differentially 
corrected location of the Dovlns CPS 
receiver. 

PrMle Plots 

The prof% p f o ~  capblWy features rhe 
abMy m d m  pmflh of charmel vahres for 
all selected lines in a database. 

Posting Plots 

Pwting plots means the user can part the 
data values fop a channel on a map. 

Symbol Plots 

The symbol plomng lunction ran draw, 

syrabols on a map at aU dam pohts akmg 
all selected llnes In a database. S p b d  
plotting methods Include adding: 

Symbds 
Roportla~~sealed symbok 
Inned colored symbols (symbols can 
be a fkd slze, or sized in pmportbn 
to data values) 
Range classlfled symbols 

Contouring 

Conmurlng ls the capability to draw 
contours on a map using a spedfled grM. 



Une W(ddlng Is the capbiltty to mate a 
r newgrid tlk KRD) using the bi-dtrealonal 
I grlddlng method (BIGRID). 

r The BIGRID method user a fwo step 
process: 

ntersn'tlon of each tfquirwl 
c with the observed value. 

n the ems-Hne 

GRID GX has the follmin~ capaMli- 

UnBmlted Une based data 

Data presort optlm 
med trended gildding 

Minimum Curvature 

dmum CUMI~~IV grlddtng uses a 
nimum E U M L ~  Mddlng algorithm 
ANGRU)) tu mate  a new grld fne 

e RANGRID method flts a adnlmum 
ture surface to the dafa points. A 

dmum m t t m  surface rS the 
hest possible surface that WU8t the 
data values and wfflngs. 

RANCRID CX &o ha9 the capb8lty 

Access unblted number of Input 
obsmtlon points 
Adjust Internal tension 

* Applyde-aH&ng Alter 

Apply lfnm and togarlthmk. grlddlng 
Blank un-sampled areas 
Output lgMs up to any sht, 

The 'Rlangular lnegular N m &  
method, utllhes the Sweepline algwlthm 
Implemented by S m n  Patune of Bell 
laboiatories. The SlweepUne algwlthm 
calculate theX,Y (Z-optional) values to 
create a binary ('.TIN) file. 

When Z values sre induded In the C;.W 
file, a TIN grid can be created udng the 

I llNGRlD GX. The TINGRID CX applies the 1 Natural Neighbouralgorithm (Sambridge. 
I Bnmn & McQueen 1995) to the Z values 
1 
j in the ('.TIN) flle to create a grld. 
t 

/ survey Line plots 
I 
1 The nwqr Hne path plots and labels swrey 
/ Iinebtionr. 

Quality Contml (Airborne) 

Atrbome Quaury Contml lncfude9 three 
maln funcrionc 

1 1 Them&RthPbrmfae\rrhkh 
mates a Q h t  Une plan tailored to the 
shape and sire of the srrrwy area. 
Boundary mnps of the scnvey area can 
be imporcpd fmm an AutoCAD DXF 
file or digitized as polygon files. 

Planning contmls specify the 
dlrection, starring reference polnt. 

l 
and dirtance between flight lines lot 
the airborne survcy area. 
me software plotr both regular 
flight lines and t h  lines. The flight 
planning utilfty produces a database 
and a map of the flight llnes that 
can be vit-wed, printed or exported. 

2 Datrbtrs Statlntler extends the 
statistical reporting took Included In 
the hasic OASIS moatsf" systrm. 
* The QC statistical mi geneiates 

and prints a stati.rtical report for 
speclilc channels or an entire 
database. The smtistical rcpott 
pmvidn the n u m i m  otdummleh 
minlmum, manmum, mean and total 
dictlnce flown for each rhannel and 
for the whole datahaw. 
The sumy line disance foal 
d i s p ~ ~  the total dkmncp norm for 
a spt'riflc Mght line. 

3 Alrborne Quality Coatrol Sot 
identifies line sections that donot 
mert survey specifications. bmples 
Include evaluating the diurnal 
varlatlnn,altih~rir devfatlon, nlght path 
deviation, flight line separation of each 
point along the Right llnes to ensure 
t h e  arc within speeiflcation. Points 
that do not meet specincatlons are 
identified bye calourrd ymbol using 
a colour that cnrrprpnndv to the 
of enor. Thee recdt.i are plotted to a 
map so that the user can visuaii~ the 
sections ol the survry that must be re- 
flown. 

Trend Gridding 
(GeoStrikew) 

liend Grlddhg (CeoSMkeT alh lass the 
aliasing pmblem that results when there are 
more samples 'along the Um" than aauss 
Unes - a badltlonal problem in gddding 
geophysical data. TI& pmblcm leadg to 
undeshble effects Including elBpwlds w 
elllpsoldal "beadr" behreen l i m  in gddded 
data. The 'Ifend Gridding (GeoStrIkem) 
almthm is designed to pmvlde a solution 
that prrser~es the character of lacal vends 
whk eliminating aliasing effects. 



new Pick anomalies option. located I 
he X-Utillty menu. enables the 

ers to plck nnomalles from one a 
ltiple channels based on the 
nsel(s) values anti the amplitude of 
troughs on elther side of the 

a h  In the rhmnel(si profile. The 1 
rget resulrr wlll he stored in a new j 

targets" llne using thc actual values of I 
he input chanrlel or with alphabetical 

or nlimeii~al nemherlng. I 
e Sclert, target option. located on 

i 
e profile window popup menu, 

tly from t l ~ c  profile window. The 
enables Individual taqets  to he pldred i 

tPd targetsue appended to the 
mcts' UIK and. ~[JIIoMIIY. can be 

ploned slrnultaneousiy to the current 
map using iwr-deilnd symbols. 

\ 

r- rawt Picking i 
%a new target-plcklq capbnities have 
been added to the Geophysics appHeation. 

i 










