1. SURVEY AREA AND PARAMETERS





(i) Area Description



The Granites airborne survey covers the The Granites (southern quarter), Higland Rocks, Mount Solitaire (southern quarter and eastern one�third) and Mount Theo 1:250 000 topographic map sheets. The exact survey area is shown in Appendix A.



(ii) Survey Parameters



	Altitude			90 m nominal terrain clearance

	Flight line direction			North�South

	Tie line direction:			East�West

	Survey Line spacing:

		Flight line spacing:			500 m

		Tie line spacing:			5000 m

	Survey distance flown:

		Lines:	101260 km

		Ties:	10450 km

		Total distance:	111710 km

	Sampling interval

		Magnetics:			0.1 seconds (approx 7m)

		Gamma�ray spectrometrics:			1.0 seconds (approx 67m)

		GPS/Doppler/Altimeter/VLF:			1.0 seconds (approx 67m)

		Barometric pressure/Temperature:		10.0 seconds (approx 670m)







2. LOGISTICS





(i) Operating Base and Dates of Flying



(a) Operating Base



Aircraft and crew were based at The Granites Gold Mine in the Northern Territory for the duration of the survey from 23 July to 1 November 1993.



(b) Flying Dates



A compensation flight for the magnetic field of the aircraft was flown on 27 July. Production flying commenced on the same day and continued through to 31 October. Appendix B summarises flying days and distances flown.



�(ii) Survey Aircraft and Field Crew



(a)	Aircraft

		Aero Commander 500 S "Shrike", VH�BGE



(b)	Field Crew

	Party Leaders:	Mario Bacchin		(23 July to 27 September)

		Murray Richardson	(23 July to 26 July)

		Ross Brodie		(24 September to 1 November)

	Manager:	Ken Horsfall		(23 July to 13 August)

	Technicians:	Phillip Doolan		(23 July to 20 August)

			“		“		(30 September to 1 November)

		Trevor Dalziell		(20 August to 27 September)

	Operators:	
Selwyn
 Wilcox		(23 July to 13 August)

			“		“		(30 September to 1 November)

		Lars Rickardsson	(17 August to 15 October)

		Duncan Souter		(17 August to 17 September)

		Frank Simonis		(21 October to 1 November)

	Pilots:	Capt. John Biffin		(Skywest Aviation)

		Capt. Murray Terwey	(     "              "       )





3. SURVEY EQUIPMENT





(i) Major Equipment



	Magnetometer:	Geometrics G833 helium magnetometer



	Compensator:	RMS Instruments Automatic Aeromagnetic Digital Compensator



	Gamma�ray spectrometer:	Geometrics gamma�ray spectrometer consisting of GR900 interface, two DET1024 spectrometer crystal detectors (33.56 l total) and Norland IT�5410 Analog�To�Digital converter



	VLF:	Totem 1A VLF receiver



	Altimeter:	Collins ALT�50 radar altimeter



	Barometer:	AGSO digital�Setra sensor



	Thermometer:	AGSO digital�RS sensor



	Navigation:	Ashtech XII "Ranger" GPS receivers and Ashtech "Ranger" differential processing software



	Doppler:	Racal (Decca) doppler antenna (80561 CAD)

		Sperry C 14 D compass

�	Video:	National colour video camera (WV CL 302E)

		National VCR (NV 180)

		National LCD TV (TCL 3A)

		National Time Date Generator (WJ 810)



	Acquisition hardware:	HP�A400 computer, HP9122 720 Kb 3.5 inch dual floppy disc drive and HP Thinkjet printer

		Compaq Notebook and 120 Mb portable hard disc drive



	Acquisition software:	AGSO�developed HP assembler language program







(ii) Navigation



(a) GPS Navigation System



Aircraft navigation was carried out by an Ashtech XII global positioning system (GPS). A receiver in the aircraft received range data from satellites every second and calculated the current latitude and longitude coordinates 
in 
the World Geodetic System 1984 
(WGS84) of the aircraft. The range data were recorded internally in the GPS receiver every five seconds.



The calculated position of the aircraft was recorded on the aircraft acquisition system every second and was used to provide the pilot with aircraft guidance information on an LCD display.



To enable differential GPS post flight processing, a second GPS receiver was set up in AGSO's field office caravan as a GPS base station and internally recorded range data every five seconds. The data were post processed using Ashtech 'Ranger' software at the end of each flying day. The error in position of the post processed flight path data is approximately 5�10 metres.



The position of the base station GPS receiver was accurately determined by differential GPS surveying using a permanent survey marker (NFM8), located at The Granites Gold Mine administration offices, as a fixed reference.



The determined base station GPS coordinates (WGS 84) were:

	Longitude	:	130°19"01.62' E

	Latitude	:	20°32"37.12' S

	Ellipsoidal height	:	432.481 m



(b) Doppler Navigation System



Doppler navigation data were used as a secondary navigation system for the aircraft. The doppler data were used as a back�up for the main navigation system (GPS) and to infill gaps (<10 km) in the GPS data.



�(c) Video Flight Path Recording



The aircraft's flight path was recorded on a VHS video system consisting of a National colour video camera with a wide angle lens, a National VCR and a National LCD TV. This system was also used for locating start and end positions for the gamma�ray spectrometer test lines.





(iii) Magnetometer



A Geometrics G833 helium magnetometer, with the sensor mounted in a boom attached to the rear of the aircraft, was used for the survey. The specifications of the magnetometer are summarised in Appendix C.



The recorded total magnetic field data were compensated in real time using an RMS Instruments automatic aeromagnetic digital compensator (AADC). The AADC compensates for the effects of aircraft motion and heading. The specifications of the AADC are summarised in Appendix D. Compensation procedures are described in Chapter 4.



The AADC low pass filters the total magnetic field intensity data using a second order 0.9 Hz recursive Butterworth filter. The filtered compensated total magnetic field intensity data were recorded on the aircraft acquisition system.



(iv) Gamma�ray Spectrometer



A Geometrics gamma�ray spectrometer, incorporating two DET1024 crystal detectors with a total volume of 33.56 litres, was used. The crystal gains and temperatures were controlled by a Geometrics GR900 Detector Interface console. Analog to digital conversion was achieved through a Norland IT�5410 Analog�To�Digital converter. Appendix E summarises the specifications of the gamma�ray spectrometer components.



Five channels of data were recorded once a second using the following window limits:



Total Count			0.40�3.00 MeV

Potassium			1.35�1.57 MeV

Uranium			1.63�1.89 MeV

Thorium			2.42�2.82 MeV

Cosmic				3.00�6.00 MeV



A cumulative 256 channel spectrum between 0.0 MeV and 3.0 MeV was recorded every 100 seconds. Total system dead�time was reduced by electronically suppressing counts in the 0.0 MeV�0.3 MeV energy range before these signals reached the analogue to digital converter. This reduced the system dead�time to 13.95 microseconds/pulse. Gamma�rays in this energy range are not very diagnostic in airborne geophysical surveying.



In addition to the above data, a 256 channel spectrum between 0.0 MeV and 3.0 MeV was also recorded every second. These data were recorded on a portable hard disk via a communications link between the HP�A400 computer acquisition system and a Compaq Notebook computer.



(v) VLF



A Totem 1A electromagnetometer measured the total field and vertical quadrature components of VLF transmissions from the North West Cape (NWC) submarine communication facility. The NWC transmitter transmits at a frequency of 22.3 kHz.



Transmissions were intermittent over the period of the survey. The recorded VLF data are poor quality data and have not been processed.



The recording interval was one second. Output from the receiver is +/- 1 Volt DC for +/- 100% signal change, with one channel each for total field and quadrature.



(vi) Altimeter



A Collins ALT�50 radar altimeter was used to measure ground clearance. The radar altimeter display indicates ground clearance from 0�2000 feet. The manufacturer's specifications claim a +/-2% accuracy for the ALT�50 system.



Prior to commencement of production flying the radar altimeter system was checked. This involved flying the aircraft at 30 metre height intervals, up to a height of 210 metres over The Granites airstrip using the aircraft’s barometric altimeter as the height reference. Radar altimeter and GPS height data were recorded for each height interval flown. A comparison of these data with the aircraft’s barometric altimeter verified that the system was operating satisfactorily.



(vii) Barometer and Thermometer



Atmospheric temperature and pressure were measured using a digital barometer (Setra sensor) and digital thermometer (RS sensor). Although both of these units were built by the AGSO, the sensors were factory calibrated and no AGSO calibrations were performed.



(viii) Base Station Magnetometer



Daily variations of the Earth's magnetic field were monitored using a Geometrics G866 proton precession base station magnetometer, the specifications of which are given in Appendix F. The base station was set up in an area of shallow magnetic gradient, away from cultural influences and within telemetry range of AGSO's office caravan. Data from the base station were telemetered back to the AGSO's field office caravan for display and recording on a Toshiba T1600 lap�top computer. The telemetry system used AGSO�built modems incorporating Phillips 828 UHF mobile radiotelephone transmit boards at a frequency of 471.8 MHz.



Throughout the survey, base station data were recorded every twenty seconds during production flights.

�(ix) Data Acquisition



The acquisition program and system were run using a HP�A400 computer with data recorded on 3.5 inch floppy discs using a HP9122 720 Kb disc drive. The 1 second multichannel spectra were recorded on a portable hard disk linked to the acquisition system through a Compaq Notebook computer.



The acquisition program was developed in�house at AGSO. The data are displayed in real time in the aircraft in analogue form on a HP Thinkjet printer. A schematic diagram of the aircraft's acquisition system is shown in Appendix G.







4. CALIBRATION





(i) Compensation for the Magnetic Field of the Aircraft



Compensation flights were flown in an area of low magnetic gradient prior to the start of the survey and after each aircraft service if it was judged to be necessary after analysing magnetic data recorded during aircraft test manoeuvres. They were flown at an altitude of 2930 m above sea level, approximately 25 kilometres north�northeast of The Granites Gold Mine over an area between 130°18' to 130°26'E and 20°15' to 20°24'S.



The compensation comprises a series of rolls(+/-10°), pitches(+/-5°) and yaws(+/-5°) in the four cardinal headings to enable the AADC to calculate correction coefficients needed to remove aircraft manoeuvre noise. Each manoeuvre component was of 20 seconds duration.



The compensation manoeuvres were repeated after calculation of the coefficients to check the compensation quality. Peak�to�peak noise during repeat manoeuvres and after the final compensation was 0.30 nT or less. On normal survey flights, noise levels from all sources were generally less than 0.15 nT peak�to�peak.



The AADC calculates basic statistics which reflect the degree of merit of the compensation. These include the standard deviation of the recorded data without corrections applied, the standard deviation with the corrections applied, the improvement ratio (the ratio of the standard deviation of the recorded data without and with the corrections applied) and the vector norm (the degree of difficulty in calculating the corrections). These statistics are given for all compensations in Appendix H.







(ii) Gamma�ray Spectrometer Calibration



Crystal alignment checks were performed (using a small thorium source) on 27 July and after each aircraft service. The resolution of the gamma�ray spectrometer system was measured using the full width at half maximum method (IAEA, 1991). Adjustments were made such that the resolution of the thorium (2.62 MeV) photopeak was 6% or better. Gamma�ray spectrometer channels were positioned such that the thorium photopeak was centred within one channel (+/-12 keV) of channel 223.



Gamma�ray spectrometric test lines were flown at the beginning and end of each production flight. These lines were flown at survey altitude along a dirt road and lasted 150 seconds or approximately 10 kilometres. The location of the test line used for the survey is shown in Appendix I.



Although background corrections for gamma�ray spectrometrics are calculated using a full spectrum method (Minty, 1992) at AGSO, Canberra, background estimation lines were flown as a means of data checking. Background lines, of 300 seconds duration, were flown at 915 metres above ground level at the start and end of each flight.



After each flight, statistics were calculated from data recorded between fixed reference points, observed on video, along the test line and for background lines. These statistics were recorded in spreadsheet form and compared with the preceding flights in order to detect any irregularities. In particular, the difference between the average in the total count channel for the test line and the background line was analysed. This value only rarely varied by greater than 10% for the test line, well inside a 15% variation which would be considered acceptable.







5. DATA PROCESSING





Flight path recovery, data checking and editing, and preliminary gridding and imaging were performed at the survey base. Final magnetic, gamma�ray spectrometric and digital elevation model data processing were carried out in Canberra using the Geophysical Mapping Section's airborne data processing system, ARGUS.



The data processing was divided into the following three tasks:

(a)	Data located on The Granites and Highland Rocks 1:250 000 sheet areas were processed as one block.

(b)	Data located on the Mount Solitaire and Mount Theo 1:250 000 sheet areas were processed as one block.

(c)	The gridded data for the Mount Solitaire and Mount Theo block were adjusted via low order polynomial (degree three or less) warping such that they were levelled to the gridded data for The Granites and Highland Rocks block. The point�located data for the Mount Solitaire and Mount Theo block were then adjusted via low order polynomial corrections such that they were  consistent  with the adjusted gridded data for these sheets. Thus the point�located data for both blocks were levelled.



(i) Data Checking and Editing



Data recorded on the aircraft acquisition system were transferred on a flight by flight basis to a hard disk in a Compaq SLT386s/20 laptop computer. This computer was networked to a Sun Sparcstation IPX and all aircraft data were transferred to the Sun hard drive to be edited, using AGSO�developed software, for missing values, noise, spikes or steps. All the recorded data were displayed for each survey line and any errors were interactively corrected. Anomalies arising from cultural influences, such as sheds, houses and fences, were usually not edited out. They were only edited out if they caused severe noise or caused the magnetometer to lose lock. 



(ii) Flight Path Recovery



Range data which were recorded internally every five seconds on both GPS receivers were post�processed daily in the field using "Ranger"�an Ashtech proprietary program. "Ranger" calculates the corrected flight path (longitude, latitude and height) relative to the WGS84 reference ellipsoid. 



At the end of each flying day the corrected longitude and latitude data calculated at five second intervals by "Ranger" were used to correct the GPS data which were recorded every one second on the aircraft acquisition system. As well as the standard "Ranger" corrections, other acquisition system specific corrections were applied. Position data were converted from the WGS84  coordinate system to the Australian Geodetic Datum 1984 (AGD84) coordinate system which is defined in Appendix J. The full correction procedure is described in Appendix K and is outlined below.



(a)	Position calculation delay correction.



(b)	Fiducial synchronisation correction.



(c)	"Ranger" corrections.



(d)	Low pass filter.



(e)	Coordinate system conversion.



(f)	Reference navigation data to position of magnetometer sensor.



(g)	Doppler infill of gaps.





The fully corrected flight path was plotted each day to check the position of survey lines and their spacing. Navigation reflies were determined by the following criteria:





	Line Spacing	Across Track Deviation	Distance along line



	500 m	100 m	greater than 5 km





When both the across track deviation and along line distance were exceeded that portion of the survey line was reflown. This occured on two survey lines.





(iii) Magnetic Data Processing



Raw magnetic data were merged with the navigation data, and diurnal variation corrections were removed. The IGRF 1990 geomagnetic reference field, updated to 1993.75 and for an altitude of 560 m above sea level, which was estimated to be the mean survey altitude, was then subtracted from the data. The IGRF was calculated from the coefficients defined by the IAGA (1991). All magnetic values were adjusted by a constant so that the average residual magnetic field value was approximately 5000 nT.



The data were levelled using standard tie line levelling procedures. The steps involved in the tie line levelling were as follows.



The Granites and Highland Rocks block:



(a)	Tie line 391 was chosen as a reference tie.



(b)	All other ties were levelled to tie line 391 using degree six polynomial adjustments.



(c)	Lines were adjusted on a flight by flight basis to minimise the differences at line/tie crossover points, using degree four polynomial adjustments.



(d)	Ties were then adjusted to minimise crossover differences, using degree six polynomial adjustments.



(e)	Finally the lines were adjusted individually to minimise crossover differences, using degree four polynomial adjustments.





Mount Solitaire and Mount Theo block:



(a)	Tie line 430 was chosen as a reference tie.



(b)	All other ties were levelled to tie line 430 using degree three polynomial adjustments.



(c)	Lines were adjusted on a flight by flight basis to minimise the differences at line/tie crossover points, using degree three polynomial adjustments.



(d)	Ties were then adjusted to minimise crossover differences, using degree three polynomial adjustments.



(e)	Finally the lines were adjusted individually to minimise crossover differences, using degree three polynomial adjustments.





The data were micro�levelled using the technique described by Minty (1991). Identical filter characteristics were used for both blocks and these are described below



(a)	Low pass filter in the flight line direction with a cut�off wavelength of 5000 metres.



(b)	High pass filter in the tie line direction with a cut�off wavelength of 1800 metres.



(c)	Correction strings were low pass filtered with a cut�off wavelength of 1000 metres before being applied to the line data.



The micro�levelled data were gridded using the minimum curvature technique described by Briggs (1974), employing a 105 m (3.5") grid cell size.



(iv) Gamma�ray Spectrometer Data Processing.



The 1 second multichannel spectrometer data were first corrected for a system deadtime of 13.95 microseconds/pulse and then energy calibrated. The energy calibration technique used involves nominating a standard spectrum to which all other spectra are matched by iteratively adjusting the zero level and gain using a double quadratic minimisation technique ( Minty and others, 1990).



Four�channel data were created by summing adjacent channels from the deadtime corrected and energy calibrated multichannel data over the conventional 4 windows (as given in Chapter 3 � Section (iv) ). Background estimates for each of the four recording windows were removed. These estimates were determined as follows.





(a)	Aircraft and Cosmic Background

Minty and Richardson (1989) derived aircraft and cosmic spectra for the AGSO aircraft from high altitude calibration flights.



(b)	Atmospheric Radon Background

Full spectrum analysis (Minty, 1992) was used to calculate the radon contribution to the background in the uranium window.



(c)	Total Background

The total background in the uranium window is the sum of the aircraft, cosmic and radon background. The total count and potassium window backgrounds were estimated directly from the uranium background since they are linearly dependent (Grasty, 1975). The thorium window was considered to be unaffected by atmospheric radon, so total thorium background was estimated from the aircraft and cosmic backgrounds.



The data were corrected for height attenuation and reduced to a nominal flying height of 90 m. Where the aircraft attained a height of 300 m or higher above the ground gamma�ray spectrometric data have been set to undefined. Height attenuation corrections were made using the following formula 

�

	Ncorrected	=	Nuncorrected e-u(H-h)

where

	Ncorrected	=	corrected counts

	Nuncorrected	=	uncorrected counts

	H	=	nominal flying height

	h	=	measured flying height

	u	=	attenuation coefficient

Attenuation coefficients for each channel are given below



	utotal count	=	0.00656

	upotassium	=	0.00755

	uuranium	=	0.00557

	uthorium	=	0.00557



Channel interaction corrections (stripping) to correct for Compton scattering were then applied to the data. Stripping ratios for the AGSO system were determined by Minty and others (1990) using portable calibration sources. The corrections were applied as follows



	NTH(corrected)	=	NTH

	NU(corrected)	=	NU - A x NTH(corrected)

	NK(corrected)	=	NK - B x NTH - C x  NU(corrected)

where

	NTH	=	counts in the thorium channel

	NU	=	counts in the uranium

	NK	=	counts in the potassium channel

	A	=	0.502

	B	=	0.513

	C	=	0.893





Gamma�ray spectrometric data were levelled in much the same way as the magnetic data. However, prior to sampling the crossover points, a 15 point convolution filter with a cut�off wavelength of 1000 m was passed over the data. Note that these filtered data were only used for the crossover analysis and the final point located data have not been filtered.

�The Granites and Highland Rocks block:



The Potassium, Uranium and Thorium channels were levelled in exactly the same way as the Total Count data, except that higher lower order polynomial adjustments were made to the Total Count data. The steps involved in tie line levelling were as follows.



(a)	Tie line 391 was chosen as a reference tie.



(b)	All other ties were levelled to tie line 391 using degree three (degree six for Total Count) polynomial adjustments.



(c)	Lines were adjusted on a flight by flight basis to minimise the differences at line/tie crossover points, using degree three (degree four for Total Count) polynomial adjustments.



(d)	Ties were then adjusted to minimise crossover differences, using degree three (degree six for Total Count) polynomial adjustments.



(e)	Finally the lines were adjusted individually to minimise crossover differences, using degree one (degree four for Total Count) polynomial adjustments.



Mount Solitaire and Mount Theo block:



The Total Count, Potassium, and Thorium channels were levelled in exactly the same way as the Uranium data, except that degree zero polynomial adjustments were made to the Uranium data. Also a different reference tie was chosen for levelling of the Uranium data. The steps involved in tie line levelling were as follows.



(a)	Tie line 430 (tie line 320 for Uranium) was chosen as a reference tie.



(b)	All other ties were levelled to the reference tie line using degree three (degree zero for Uranium) polynomial adjustments.



(c)	Lines were adjusted on a flight by flight basis to minimise the differences at line/tie crossover points, using degree three (degree zero for Uranium) polynomial adjustments.



(d)	Ties were then adjusted to minimise crossover differences, using degree three (degree zero for Uranium) polynomial adjustments.



(e)	Finally the lines were adjusted individually to minimise crossover differences, using first degree (degree zero for Uranium) polynomial adjustments.



The data were micro�levelled using the technique described by Minty (1991). Filter characteristics were

�The Granites and Highland Rocks block:



(a)	Low pass filter in the flight line direction with a cut�off wavelength of 7500 metres.



(b)	High pass filter in the tie line direction with a cut�off wavelength of 3000 metres for Total Count data and 4000 metres for Potassium, Uranium and Thorium data.



(c)	Correction strings were low pass filtered with a cut�off wavelength of 1000 metres before being applied to the line data.



Mount Solitaire and Mount Theo block:



(a)	Low pass filter in the flight line direction with a cut�off wavelength of 15000 metres.



(b)	High pass filter in the tie line direction with a cut�off wavelength of 6000 metres.



(c)	Correction strings were low pass filtered with a cut�off wavelength of 2000 metres before being applied to the line data.



All channels were gridded to a 105 m (3.5") cell size using Brigg's minimum curvature technique. Prior to sampling data for gridding, the data were filtered with a five point low pass convolution filter with a cut�off wavelength of 300 m. As in the case of filtering prior to crossover sampling, the data were only filtered for the purpose of gridding and the final data were not filtered.



(v) Digital Elevation Model Data Processing.



As described in Chapter 5 � Section (ii), range data recorded internally every five seconds on both GPS receivers were post�processed on a daily basis using "Ranger"�an Ashtech proprietary program. "Ranger" calculates the position of aircraft GPS receiver's antenna, including longitude, latitude and height relative to the WGS84 reference ellipsoid for each set of range data (every five seconds).



As in the case of the longitude and latitude data, the following acquisition system specific corrections, which are described in Appendix K, are applied to the height data:



(a)	Position calculation delay correction.



(b)	Fiducial synchronisation correction.



(c)	Coordinate system conversion.



The corrected height data, which are relative to the AGD84 reference ellipsoid, are then linearly interpolated to one second samples (70 metres) and are merged with the longitude and latitude data.



A radar altimeter provided the aircraft’s ground clearance, the altimeter data being sampled every one second. 



The raw ground elevation data were then calculated as the difference between the height of the aircraft above the ellipsoid and the height of the aircraft above the ground. These raw elevation data calculated every one second (70 metres) are relative to the AGD84 reference ellipsoid  �  the ellipsoid being a horizontal datum.



The next step is to convert the heights relative to the AGD84 ellipsoid to heights relative to the geoid. The geoid, which is defined as "the equipotential surface of the gravity field which best approximates mean sea level", is usually chosen as the datum to which heights plotted on maps are referred. The height of the geoid above the AGD84 ellipsoid is called the geoid�ellipsoid separation or N value.



Geoid�ellipsoid separation information for the area covered by The Granites Airborne Survey were supplied by the Australian Surveying and Land Information Group (AUSLIG) in February 1994. The set of N values were supplied as a 10 minute of arc (approximately 18 km) grid. AUSLIG also provides a program "DINTER" which uses bilinear interpolation to calculate N values on a one second of arc (approximately 1800 metres) grid. These values were then regridded using the GIPSI software package to a cell size of 3.5 seconds of arc (approximately 105 metres). This grid of N values was then used to calculate correction strings to be subtracted from the elevation data. The correction strings were low pass filtered with a cut�off wavelength of 1000 metres before being applied to the point�located elevation data.



The elevation data were then corrected to account for the vertical separation between the antenna of the aircraft's GPS receiver, on the roof of the aircraft, and radar altimeter on the belly of the aircraft. This antenna separation distance of 1.675 metres was also subtracted from the elevation data. 



Elevation data were levelled in much the same way as the magnetic data. Identical levelling techniques, except for the choice of reference tie, were adopted for both blocks and these are described below.



(a)	Tie line 391 was chosen as a reference tie for The Granites and Highland Rocks block. Tie line 320 was chosen as a reference tie for the Mount Solitaire and Mount Theo.



(b)	All other ties were levelled to the reference tie line using degree three polynomial adjustments.



(c)	Lines were adjusted on a flight by flight basis to minimise the differences at line/tie crossover points, using degree three polynomial adjustments.



(d)	Ties were then adjusted to minimise crossover differences, using degree three polynomial adjustments.



(e)	Finally the lines were adjusted individually to minimise crossover differences, using first degree polynomial adjustments.



The data were micro�levelled using the technique described by Minty (1991). Filter characteristics are described below.



The Granites and Highland Rocks block:



(a)	Low pass filter in the flight line direction with a cut�off wavelength of 12000 metres.



(b)	High pass filter in the tie line direction with a cut�off wavelength of 5500 metres.



(c)	Correction strings were low pass filtered with a cut�off wavelength of 1000 metres before being applied to the line data.



Mount Solitaire and Mount Theo block:



Two passes of the micro�levelling technique were applied to elevation data in this block.



Pass 1:

(a)	Low pass filter in the flight line direction with a cut�off wavelength of 15000 metres.



(b)	High pass filter in the tie line direction with a cut�off wavelength of 6000 metres.



(c)	Correction strings were low pass filtered with a cut�off wavelength of 2000 metres before being applied to the line data.



Pass 2:

(a)	Low pass filter in the flight line direction with a cut�off wavelength of 5000 metres.



(b)	High pass filter in the tie line direction with a cut�off wavelength of 3000 metres.



(c)	Correction strings were low pass filtered with a cut�off wavelength of 5000 metres before being applied to the line data.



The micro�levelled data were gridded using Brigg's minimum curvature technique, employing a 105 m (3.5") grid cell size.





(vi) Final Products



(a) Standard AGSO geophysical maps



An AGSO standard set of geophysical maps have been produced at scales of 1:250 000 and 1:100 000 for the entire survey area. Profiles and flight path maps were produced using ARGUS programs. Contour maps were produced using the GIPSI processing system. The standard set of maps produced are shown in Appendix L.



(b) Digital Data



Final processed point�located data and grids were archived in the standard AGSO ARGUS format, on exabyte magnetic tape cartridges and magneto�optical discs, in ASCII format (Appendix M).



(c) Pixel Image Maps



Additional to the standard AGSO geophysical maps listed in Appendix L, pixel image maps have been compiled using the method described by Milligan and others (1992). The Northern Territory Geological Survey (NTGS) has provided AGSO with airborne geophysical data covering the Tanami (eastern two�thirds), Highland Rocks (northern three�quarters) and Mount Solitaire (western two�thirds and northern three�quarters) 1:250 000 map sheets. Gridded magnetic data from these areas have been merged with the AGSO data described in this report. The following pixel image maps have been released.



(1)	Greyscale 1:500 000 scale north�south gradient image of total magnetic intensity covering the Tanami (eastern two�thirds), Highland Rocks, The Granites, Mount Solitaire and Mount Theo 1:250 000 map sheets.



(2)	Colour 1:500 000 scale image of total magnetic intensity with illumination from the north covering the Tanami (eastern two�thirds), Highland Rocks, The Granites, Mount Solitaire and Mount Theo 1:250 000 map sheets.



(3)	Colour 1:250 000 scale image of the digital elevation model with illumination from the north covering the Mount Theo 1:250 000 map sheet.



It is anticipated that 1:250 000 scale images will also be released for each 1:250 000 map sheet area covered by this survey.
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