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1. THE AGSO SEQUENTIAL FILE STRUCTURE








1.1 INTRODUCTION





This appendix describes the general sequential file structure used by AGSO to store airborne geophysical data. For the purpose of this survey nine data chains are involved for each line and tie. They are:





channel  4 edition 1 (processed navigation)


channel  4 edition 2 (processed magnetics)


channel  4 edition 3 (processed spectrometrics)


channel  4 edition 4 (processed digital elevation model)


channel  5 edition 1 (doppler)


channel  6 edition 1 (raw spectrometrics)


channel  8 edition 1 (raw magnetics)


channel 10 edition 1 (multi�channel spectra)


channel 14 edition 1 (pressure,temperature,cosmic data)


channel 16 edition 1 (raw navigation)








1.2 GENERAL FILE STRUCTURE





The information pertaining to each traverse (line or tie) is held on the file as a separate entity called a segment. Segments are separated from each other by industry standard EOF records. The end of the file is indicated by two or more consecutive EOF records. Each segment consists of two types of records. Both types are 5120 characters long.


1.	Segment Directory Record (SDR) : the first record on each segment. It defines the data content of the segment.


2.	Data Records (DAR's) : hold the measured data values. The general structure is shown in Figure 1.








1.3 CHANNELS AND SAMPLES





Data are recorded at regular intervals in time along a traverse. The data recorded at one instant of time are held as any ordered set or sub�set. Each set is held logically distinct and referred to as a channel. The data records in a segment hold all the information for one channel in the form of a data chain, ,then all the data for the next channel and so on for as many channels as the segment holds.





Each channel is uniquely defined by a channel number and an edition number. The measurement(s) taken for a channel at a given time is called a sample. Samples are held within each channel in increasing order of fiducial (time).





In defining channels the channel number can be used to define the sample format and the edition type of the data. For example, within AGSO, samples with format (longitude, latitude, value, value....) have a channel number of 4 with edition 2 for magnetics and edition 3 for radiometrics.








1.4 SEGMENT DIRECTORY RECORD (SDR)





Lines and ties are uniquely identified as follows :





1.	Project number: a unique number to identify the survey.





2.	Group number : a unique number within a survey for each flight made. That is, several lines may be recorded on one flight (group). AGSO convention is for group numbers to lie between 001 and 999 inclusive.





3.	Segment numbers : a unique number within a survey for a line or tie. AGSO convention is for ordinary line numbers to lie bewteen 1000 and 9999 inclusive and tie line numbers between 100 and 999 inclusive.





The segment directory record identifies the data segment at Project, Group and Segment level and defines the data channels, their structure and the location of their data chains in the segment. Each SDR consists of one or more 10 word blocks. The first , the Segment Identification Block (SIB), identifies the segment and gives the number of data channels held in the segment.





For this survey the number of data channels is nine as mentioned in the introduction. Subsequent blocks, one for each data channel, define the data channels and their location wihtin the segment. These are called Channel Identification Blocks (CIB's). A typical SDR is shown in Figure 1 and its extact format given in Table 1. All unused words in the SDR are set to zero.





The last word in the record in the past has been used as check sum and represents the sum of all the other words in the record. The check sum word is no longer used and is set to zero.





The overall record format is 2I9, 509I10, I12.








1.5 DATA RECORD (DAR)





These each contain 512 values. The first two are fiducials giving the fiducial range of the samples contained in the record. The next 508 represent data values, the second last is always zero (to maintain compatability with our random access file format) and the last is a record check sum representing the sum of all other values in the record.





If a record is the last one in a data chain for a given channel all unused values are set to zero, with the next channel commencing at the start of the next data record. The N data records in a segment are numbered from 2 to N+1, the SDR being regarded as record one in a segment, with records for a given channel following each other sequentially. The data record addresses in the channel identification block of the SDR refer to this sequential numbering of the data records. A typical segment is shown in Figure 1 and the exact format of a data record given in Table 2.





The overall format of each data record is : 2I9, 509I10, I12.








1.6 NO DATA VALUE





For a variety of reasons it is sometimes necessary to flag a data value to indicate it is to be ignored. This is achieved by replacing the data word in question by the value 536870912. If a gap exists in a data chain each word of every sample involved must be replaced by 536870912, the so�called missing value. Thus a 1:1 correspondence is maintaind between the fiducials encompassed by a data chain and its samples.








1.7 STANDARD DATA CHANNELS





The standard AGSO data channels are :





channel  4 edition 1 (processed navigation)


channel  4 edition 2 (processed magnetics)


channel  4 edition 3 (processed spectrometrics)


channel  4 edition 4 (processed digital elevation model)


channel  5 edition 1 (doppler)


channel  6 edition 1 (raw spectrometrics)


channel  8 edition 1 (raw magnetics)


channel 10 edition 1 (multi�channel spectra)


channel 14 edition 1 (pressure,temperature,cosmic data)


channel 16 edition 1 (raw navigation)





C4 E1 � Navigation


Channel number = 4


Edition number = 1


Sample size = 2 words


word 1 = Longitude in degrees * 1 000 000


word 2 = Latitude in degrees * 1 000 000


�C4 E2 � Corrected Total Magnetic Intensity


Channel number = 4


Edition number = 2


Sample size = 4 words


word 1 and word 2 as for C4 E1


word 3 = final (non micro�levelled) TMI (nT) * 1000


word 4 = final micro-levelled TMI (nT) *1000





C4 E3 � Corrected Gamma-ray Spectrometer Data


Channel number = 4


Edition number = 3


Sample size = 7 words


word 1 and word 2 as for C4 E1


word 3 = final Total Count (counts/sec) * 1000


word 4 = final Potassium (counts/sec) * 1000


word 5 = final Uranium (counts/sec) * 1000


word 6 = final Thorium (counts/sec) * 1000


word 7 = Altitude in metres above ground level





C4 E4 � Corrected Digital Elevation Model Data


Channel number = 4


Edition number = 2


Sample size = 4 words


word 1 and word 2 as for C4 E1


word 3 = final Aircraft Elevation (metres above sea level) * 1000


	= final Terrain Elevation (metres above sea level) * 1000


	for P599 - The Granites Airborne survey


word 4 = final Terrain Elevation (metres above sea level) * 1000


	= does not exist


	for P599 - The Granites Airborne survey





C5 E1 � Doppler navigation data


Channel number = 5


Edition number = 1


Sample size = 2 words


word 1 = doppler along track (km)


word 2 = doppler across track (m)


�C6 E1 � Raw spectrometer data, Raw VLF data.


Channel number = 6


Edition number = 1


Sample size = 7 words


word 1 = Total count (counts/sec) * 1000


word 2 = Potassium (counts/sec) * 1000


word 3 = Uranium (counts/sec) * 1000


word 4 = Thorium (counts/sec) * 1000


word 5 = Altitude in metres above ground level


word 6 = VLF Total Field (% of primary field)


word 7 = VLF Vertical Quadrature (% of primary field)





C8 E1 � Raw Magnetics


Channel number = 8


Edition number = 1


Sample size = 1 word


word 1 = TMI * 1000C10 E1 � Multi�channel spectra





Channel number = 10


Edition number = 1


Sample size = 290 words


word 1 = start fiducial for spectra


word 2 = integration time for spectra (seconds)


word 3 � 34 = define energy range of spectra, fiducials etc.


	 Some control words yet to be defined.


word 35 = counts in channel 0 (* 1000)


word 36 = counts in channel 1 (* 1000)


word 290 = counts in channel 255 (* 1000)





C14 E1 � Pressure and Temperature


Channel number = 14


Edition number = 1


Sample size = 7 words


word 1 = pressure in millibars * 10


word 2 = temperature in degrees celsius * 10


word 3 � 6 = no longer used


word 7 = cosmic channel (counts) * 1000


�C16 E1 � Raw GPS data


Channel number = 16


Edition number = 1


Sample size = 4 words


word 1 = Longitude in degrees * 1 000 000


word 2 = Latitude in degrees * 1 000 000


word 3 = GPS time in seconds * 1000.


	 GPS time is recorded in seconds from midnight the previous Sunday


word 4 = Lag time. Time difference berween time when a position is calculated and  time until the next fiducial is generated by the data acquisition system. (hundredths of a second)











2. PHYSICAL FORMAT FOR MAGNETIC TAPES








2.1 GENERAL





Each magnetic tape (MT) consists of a sequence of segments each segment consisting of one or more physical records. Segments are to be separated by one EOF markers. The end of all information on a tape must be flagged by two or more consecutive EOF markers. Industry standard EOF records apply. Records are to be fixed length and each block is to contain one record.








2.2 PHYSICAL PARAMETERS OF TAPES





a.	Tapes are 12.7 mm (0.5 inch) wide, 9 track industry standard magnetic tapes.


b.	Each tape has an external label identifying the airborne survey, character code, recording density, date tape written and the reel number in the set.








2.3 TAPE STRUCTURE 





a.	9 track


b.	Written in ASCII


c.	Recording density of 6250 bpi


d.	International Standards Organisation end�of�block markers (EOB) 


e.	International Standards Organisation end�of�file markers (EOF)


f.	No multi�tape files


g.	Multi�file tapes can be expected. Files will not span tapes.


h.	Last file on each tape shall end with at least two EOF's.





�2.4 PHYSICAL RECORDS AND BLOCKS





a.	Fixed length records of 5120 characters


b.	One record per block











3. GRID FILE FORMAT








3.1 HEADER RECORD





The first record on the file defines the content of the grid, including:





a.	Origin in latitude and longitude.


b.	Grid cell size.


c.	Number of rows and columns in the grid.


d.	Storage mode, i.e. whether the data is stored row by row or column by column. In general the data is stored by row.


e.	The exact header record format is in Table 3.








3.2 DATA RECORDS





Each data record contains 320 values in E16.10 format. No location data is held in the data records - the location of a grid point is determined by its sequence within the file. The data for the grid may be sequenced in row or column order (i.e. row by row or column by column respectively). Each row or column is written on consecutive records and begins at the start of a new record. If the rows/columns do not contain a multiple of 320 values the last record for each row/column is padded with zeros. Any point in the grid which is undefined is set to -9999.0.





In ROW mode , rows are sequenced from north to south and within each row values are ordered from west to east.





In COLUMN mode, columns are sequenced from west to east and within each column values are ordered from north to south.





�
TABLE 1





SEGMENT DIRECTORY RECORD FORMAT








1. SEGMENT IDENTIFICATION BLOCK





WORD	CONTENT AND USE	FORMAT





	1	PROJECT IDENTIFICATION	I9


	2	GROUP IDENTIFIACTION	I9


	3	SEGMENT IDENTIFICATION	I10


	4	NUMBER OF CHANNELS ON SEGMENT	I10


	5	DATE CODE � YYMMDD	I10


	6	FIDUCIAL FACTOR � (fiducial size in seconds)	I10


	7	TIME OF DAY AT FIDUCIAL ZERO IN SECONDS	I10


	8	BEARING IN DEGREES (0�359) MEASURED EAST OF NORTH	I10


	9	ALTITUDE IN METRES ABOVE SEA LEVEL	I10


	10	GROUND CLEARANCE IN METRES	I10











2. CHANNEL IDENTIFICATION BLOCK (for the Nth channel)





WORD	CONTENT AND USE	FORMAT





	1	CHANNEL CODE	I10


	2	EDITION NUMBERS	I10


	3	FIDUCIAL INTERVAL BETWEEN SAMPLES	I10


	4	NUMBER OF DATA VALUES (WORDS) PER SAMPLE	I10


	5	ADDRESS OF FIRST DATA RECORD FOR CHANNEL	I10


	6	ADDRESS OF LAST SAMPLE IN DATA CHAIN	I10


	7	FIDUCIAL OF FIRST SAMPLE IN DATA CHAIN	I10


	8	FIDUCIAL OF LAST SAMPLE IN DATA CHAIN	I10


	9	UNUSED � SET TO ZERO	I10


	10	UNUSED � SET TO ZERO	I10





�






TABLE 2











DATA RECORD FORMAT








WORD	CONTENT AND USE	FORMAT





	1	FIDUCIAL AT FIRST DATA SAMPLE IN RECORD	I9


	2	FIDUCIAL AT LAST DATA SAMPLE IN RECORD	I9


	3	FIRST WORD OF FIRST SAMPLE	I10


	4	SECOND WORD OF FIRST SAMPLE	I10




















		FIRST WORD OF SECOND SAMPLE 	I10





		SECOND WORD OF SECOND SAMPLE	I10








		ETC


	511	ALWAYS UNUSED � SET TO ZERO	I10


	512	ALWAYS UNUSED - SET TO ZERO	I12








NOTE:	1.	A data sample can be of any length greater than zero.





2.	Each record contains an integral number of samples. This may lead to several unused words at the end of the record which are set to zero.





i.e.  If a sample is 7 words long 72 samples will fit


in a data record and words 507�510 will be set to zero.�TABLE 3











GRID HEADER RECORD FORMAT








	CHARACTER	FIELD	FORTRAN	CONTENT


	POSITION	LENGTH	FORMAT


	1-60	60	6A10	Grid Identification


	61-170	10	 11A10	Facts defining data acquisition/processing


	171-180	10	 A10	x,y units defining grid, Usually degrees.


	181-192	12	 E12.6	x origin of surface. Bottom left hand corner.


	193-204	12	 E12.6	y origin of surface. Bottom left hand corner.


	205-214	10	 A10	Type of z data in grid (e.g. TMI).


	215-216	 2	  A2	Blanks.


	217-228	12	 I12	Number of data records per column or row.


	229-240	12	 E12.6	Grid increment in the x direction


	241-252	12	E12.6	Grid increment in the y direction


	253-262	10	A10	Time when original surface created (hh.mm.ss).


	263-286	24	2A10,A4	Filter used on original z data.


	287-310	12	2E12.6	x,y co-ordinate of the bottom left hand corner of the grid. Same as x,y origin.


	311-320	10	 A10	Date of creation of surface (dd/mm/yy).


	321-344	24	2A10,A4	Blanks.


	345-368	12	2E12.6	x,y co-ordinate of top right hand corner of grid. NOTE: these values are too large by one grid increment for tapes created prior to 01/06/85.


	369-373	 4	  I5	Number of rows in the grid.


	374-378	 5	  I5	Number of columns in the grid.


	379-382	 4	  A4	Blanks.


	383-388	 6	  A6	Defines if the grid is stored in 	column mode (COLUMN) or row mode (ROW).


	389-5120			Blank filled.
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