Talisman SEG-Y rev 1 Pre-Stack 3-D & 2-D Data Format “2006A”

Revised June 1, 2006
Purpose

This SEG-Y header standard has been designed to provide some basic quantities in the headers of our 3-D and 2-D pre-stack land and marine data to facilitate workstation loading and critical analysis of our data.   The standard dictates that some fairly straightforward items such as survey/bin coordinates should be in the headers.  In addition, some quantities such as refraction and residual statics should be in the headers, so we can readily assess any relationship between interpretative data attributes and statics.

This document is to be considered in conjunction with Talisman’s contract for Standard Seismic Processing and Talisman’s GEAR.   Seismic processing services provided to any Talisman representative must only be done after the Talisman representative provides the Contractor with Talisman’s Geophysical Exploration Authorization Release form (GEAR).  The Contractor’s acceptance of the signed GEAR shall constitute confirmation that Talisman has agreed to pay for processing services at the rates defined on the GEAR.  All invoicing by the Contractor must reference the GEAR number and indicate if that invoice is ‘Interim’ or ‘Final’.

Change Log

If this standard changes in a significant way, it will be assigned a new name.  However, minor corrections and clarifications will be made occasionally without renaming.  Such changes are listed below, by date, so those using an earlier version of this document can readily identify changes.

1 Mar 2006

· Redefine as Format 2006A – major revision.  Conform to SEG-Y rev 1 (2002) as closely as possible.  Require primary 3200-byte Textual Header to be encoded in ASCII rather than EBCDIC characters.  Extended to 3-D pre-stack data.  Extended to marine pre-stack data.
· Add requirement for AFE# and GEAR# (Geophysical Expenditure Authorization Release number) and License Clause in Textual Header.

Compliance to Industry Standards

This format complies with almost all aspects of the SEG 2002 SEG-Y rev 1 standard.  SEG-Y rev 1 Data Exchange format Release 1.0, May 2002 is available from www.seg.org/publications/tech-stand.

This format also continues to comply with the syntactic definitions in the original SEG 1975 SEG-Y rev 0 standards, with the exception that the 3200-byte “Textual File Header” (EBCDIC header) is now to be encoded in ASCII.  However, the structure, byte alignments, and remaining data types of the original format are honoured.  Specifically, the 400-byte Binary File Header and 240-byte Trace Header values are to be in “big-endian” ordered two’s complement binary integer format.
In addition, this standard complies with most of the definitions of the “CSEG Geophysical Workstation SEG-Y Standards” (published by Doug Bath in the CSEG Recorder, June 1994); the notable exception is that 4-byte IEEE floating-point format is indicated with a Binary File Header “Data sample Format Code” of 5, not 6!

Although standard syntax is complied with, a few header words are used for purposes quite different than that defined in the SEG standard, mostly to match with Schlumberger GeoFrame IESX specifications.  Several values are duplicated in multiple locations for purposes of backward compatibility and to conform to other companies’ practices.

Note that this standard and document is not considered proprietary by Talisman.  Others are free to use it if they find it suitable for their purposes.

General Remarks and Nomenclature

Note that this format is for pre-stack 3-D and 2-D (land and marine) data only.  Obviously, many “statics” header specifications will not typically apply to marine data and will be specified as 0.

In some cases we have stated that the method of deriving the value of a header field is “unspecified”.  This means that the contractor may use a method of their choice for deriving this value.  We have chosen to leave the method of deriving some quantities as “unspecified” because:

· it is not obvious what would be the correct approach in all circumstances

· in the absence of a clear idea of what is correct, we consider it unreasonable to ask our processing contractors to modify their software to derive the information in a certain way!

Note however, that such fields cannot be left blank:  the data is required, and the contractor should be able to clearly describe how the quantities they supplied were derived, and there should, of course, be sound geophysical logic supporting that derivation.  See the following section for an example of why we leave some items “unspecified”.

 Determining Shot and Station Numbers for 2-D CDP Binned Data
The method of computing CDP numbers for 2-D data from station numbers is “unspecified”.  This reflects the fact that there are a number of different methods in common use, all of which are acceptable to us.  However, the distances between successive CDP's or bins along the line should be nearly constant, and the CDP or bin numbers associated with successive bins should always differ by a constant increment.  There should be no missing CDP's:  if a given CDP or bin has no contributing traces, a dead trace should be inserted to maintain uniform spacing and numbering.

The “CSEG Geophysical Workstation SEG-Y Standards” specifies that the “interpolated station number above this CDP multiplied by 1000” be stored in the Trace Header bytes 17-20.  This information is used to tie the CDP numbered stack data back to a map of field stations, since of course it was stations, not CDP’s that were surveyed on the ground.

Determining the corresponding “surface position” of a CDP trace is easy for straight lines.  For data that have been “crooked line binned” it is not at all straightforward.  For example, where the surface line has bends in it, there might be several surface stations equidistant from the bin center.  For that matter, what is the distance of a surface station from a bin?  Is it distance from the bin center, distance from the centroid of the trace midpoints in the bin, distance from the midpoint of the shortest offset trace in the bin,... ?

It is precisely because of questions like this that we have chosen to leave the method of deriving the “interpolated station number above this CDP” as “unspecified”.

Comments about refraction statics, residual statics, and datuming
This standard does not provide a formulaic definition of the terms refraction static, residual static, etc.  Thus, the derivation of these quantities is left unspecified.  We expect that the refraction statics stored in the Trace Header conform to the intent of the quantity “txs” as defined in Sheriff’s Encyclopedic Dictionary of Geophysics, under the entry for “statics”.  That is, refraction statics are quantities that kinematically “replace” the near surface weathering layer with rock of subweathering velocity.

Residual statics are, of course, just those computed by a residual statics program, after refraction statics have been applied.  If multiple passes of residual statics were run, it is the total of the residual statics applied that we wish to have put in the Trace Header.

Our sign convention for all statics is that a negative static correction will move trace samples to earlier arrival times.

To enable the interpreter to assess the dependency of her interpretation on the statics, we wish to have refraction and residual statics, interpolated from the nearest shots or receivers, stored in the CDP stacked data Trace Header.  We leave unspecified the method of determining the interpolation.

It is fairly common practice for a dataset to be corrected to a certain datum that is considerably lower than the ground elevation in an area.  To avoid “chopping off” the shallow data in such cases, the traces are bulk shifted downwards by some constant number of milliseconds.  When this is done, the resulting Time of First Sample (TFS) (ms) should be recorded in Trace Header bytes 105-106 and 109-110, in the ASCII Textual File Header C 3, and in the Binary File Header bytes 3599-3600.  See Table 3 and Appendix I Datuming for more information regarding this and other quantities.

All statics quantities stored in the Trace Header are to be in units of milliseconds and relative to datum representing time 0, but scaled via multiplication by 100, the negative of which is stored in bytes 215-216.  A bulk shift with its associated TFS does not change the values of statics, surface time, or related entries.

Table 1:  Pre-stack Data 3200-byte Textual File Header Specifications

SEG-Y rev 1 allows for Textual File Header in either EBCDIC or ASCII; we require ASCII.  SEG-Y rev 1 allows for an extended (secondary) Textual Header which we disallow.  SEG-Y rev 1 suggests a standard format for the Textual File Header such that specific information is always located in specific rows and columns; we conquer in part, but with a modified template.  We require the first 4 columns of each line be reserved for characters “C”, then a two digit sequence number (1-40, right justified, with a leading blank for numbers 1-9), followed by a blank.  We require that the first 5 and the last 2 rows be essentially fixed format but that the other 33 rows contain as much detailed processing information as possible, in free-form.  The following template defines what we wish to have recorded.  Most of it is free-form, except for the grey highlighted areas.

(The first 2 lines are not part of the template but only to specify columns.)
Line C 5 is a summary description of the survey processing, from the Talisman supplied SEG-P1 file regarding the survey datum, map projection, and ellipsoid.

Line C38 is required only for data which is under license to Talisman, as will be indicated on the GEAR form.

	Col 1-10
	Col 11-20
	Col 21-30
	Col 31-40
	Col 41-50
	Col 51-60
	Col 61-70
	Col 71-80

	1234567890
	1234567890
	1234567890
	1234567890
	1234567890
	1234567890
	1234567890
	1234567890

	

	C 1 CLIENT
	 TALISMAN
	ENERGY
	PROCESSOR
	YOU GUYS I
	NC.
	DATE PROC
	2006-02-02

	C 2 LINE
	ABC-123-45
	678
	AREA
	SPIRIT INT
	HE SKY
	DATE SHOT
	2006-02-01

	C 3 DATUM 
	1000M
	AT TIME 0
	REPL VEL
	3500M/S
	
	TFS
	-100MS

	C 4 PROC
	PSTM TVSW 
	FX FILT GA
	THERS
	
	
	PRESTACK
	 TLM 2006A

	C 5 DATUM  
	NAD83
	
	MAP PROJ   
	UTM ZONE 1
	1
	ELLIPSOID  
	GRS80

	C 6 PROCES
	SING PARMS
	 GO HERE 
	
	
	
	
	

	C 7
	
	
	
	
	
	
	

	C 8
	
	
	
	
	
	
	

	C 9
	
	
	
	
	
	
	

	C10
	
	
	
	
	
	
	

	C11
	
	
	
	
	
	
	

	C12
	
	
	
	
	
	
	

	C13
	
	
	
	
	
	
	

	C14
	
	
	
	
	
	
	

	C15
	
	
	
	
	
	
	

	C16
	
	
	
	
	
	
	

	C17
	
	
	
	
	
	
	

	C18
	
	
	
	
	
	
	

	C19
	
	
	
	
	
	
	

	C20
	
	
	
	
	
	
	

	C21
	
	
	
	
	
	
	

	C22
	
	
	
	
	
	
	

	C23
	
	
	
	
	
	
	

	C24
	
	
	
	
	
	
	

	C25
	
	
	
	
	
	
	

	C26
	
	
	
	
	
	
	

	C27
	
	
	
	
	
	
	

	C28
	
	
	
	
	
	
	

	C29
	
	
	
	
	
	
	

	C30
	
	
	
	
	
	
	

	C31
	
	
	
	
	
	
	

	C32
	
	
	
	
	
	
	

	C33
	
	
	
	
	
	
	

	C34
	
	
	
	
	
	
	

	C35
	
	
	
	
	
	
	

	C36
	
	
	
	
	
	
	

	C37
	
	
	
	
	
	
	

	C38 WARNIN
	G: THIS DA
	TA IS UNDE
	R LICENSE. 
	 DO NOT RE
	PRODUCE WI
	THOUT AUTH
	ORIZATION.

	C39 SEG Y
	REV1
	
	
	PRESTACK
	LAND
	
	TLM 2006A

	C40 END TE
	XTUAL HEAD
	ER
	
	AFE#
	AF12345
	GEAR#
	012345


Table 2:  Pre-Stack Data 400-byte Binary File Header Specifications

In the following table, byte positions are given as per the original SEG-Y definition, i.e. relative to the start of the file.  Subtract 3200 to get positions relative to the start of the 400-byte Binary Header.

Bold values indicate the data value desired.  Highlighted areas indicate changes from TLM 1995B standard to 2006A standard.

	start byte 
	end byte
	Official SEG-Y rev 1

Description, 2002
	Usage in TLM old 1996A standard
	Usage in TLM new 2006A standard
	Relation to SEG standard
	Relation to CSEG standard

	3201
	3204
	Job identification number.
	Not used.
	Not used.
	c
	

	3205
	3208
	Line number.
	Not used.
	Not used.
	o
	

	3209
	3212
	Reel number.
	Not used.
	Not used.
	o
	

	3213
	3214
	Number of data traces per ensemble.
	Must be 1 (acceptable), or maximum number of traces/gather (preferred).
	Number of data traces per ensemble.
	c
	

	3215
	3216
	Number of auxiliary traces per ensemble.
	Must be 1 (acceptable), or maximum number of aux traces/gather (preferred).
	Number of auxiliary traces per ensemble.
	c
	

	3217
	3218
	Sample interval in microseconds.
	Sample rate in microseconds.
	Sample rate in microseconds.
	c
	c

	3219
	3220
	Sample interval in microseconds of original field recording.
	Not used.
	Not used.
	o
	

	3221
	3222
	Number of samples per data trace.
	Number of trace samples per trace.
	Number of trace samples per trace.
	c
	c

	3223
	3224
	Number of samples per data trace for original field recording.
	Not used.
	Not used.
	o
	

	3225
	3226
	Data sample format code:
1 = 4-byte IBM floating-point.
2 = 4-byte, two’s complement integer.
3 = 2-byte, two’s complement integer.
4 =  fixed-point with gain (obsolete).
5 = 4-byte IEEE floating-point.
6 = Not currently used.

7 = Not currently used.
8 = 1-byte, two’s complement integer.
	Data sample format code:
1=32 bit IBM float.
2=32 bit  signed integer.
3=16 bit signed integer.
4=32 bit fixed point with gain code.
5=36 bit floating point.
6=32 bit IEEE float.


8=8 bit integer.
	Data sample format code:
1 = 4-byte IBM floating-point.
2 = 4-byte, two’s complement integer.
3 = 2-byte, two’s complement integer.
4 = fixed-point with gain (obsolete).
5 = 4-byte IEEE floating-point.
6 = Not currently used.

7 = Not currently used.
8 = 1-byte, two’s complement integer.
	e
	v (6 vs. 5)

	3227
	3228
	Ensemble fold – the expected number of data traces per trace ensemble.
	Not used.
	Ensemble fold.  Usually duplicates bytes 3213-3214.
	e
	

	3229
	3230
	Trace sorting code (i.e. type of ensemble):

-1 = Other (explained in Textual header)

1 = As recorded (no sorting).

2 = CDP ensemble.

3 = Single fold continuous profile.

4 = Horizontally stacked.

5 = Common source point.

6 = Common receiver point.

7 = Common offset point.

8 = Common mid-point.

9 = Common conversion point.
	Trace sorting code (i.e. type of ensemble):

0 = Other (explained in Textual header)

1 = As recorded (no sorting).

2 = CDP ensemble.

3 = Single fold continuous profile.

4 = Horizontally stacked.

5 = Shot gathers.

6 = Receiver gathers.

7 = CDPs in common offset plains.

8 = Supergathers stacked in offset bins (COFFS, Ostranders).

9 = Common conversion point.
	Trace sorting code (i.e. type of ensemble):

-1 = Other (explained in Textual header)

1 = As recorded (no sorting).

2 = CDP ensemble.

3 = Single fold continuous (shot) profile.

4 = Horizontally stacked.

5 = Common source point gathers.

6 = Common receiver point gathers.

7 = Common offset plain CDPs.

8 = Supergathers stacked in offset bins (COFFS, Ostranders).

9 = Common conversion point.
	e
	

	3231
	3232
	Vertical sum code.

1 = no sum, 2 = two sum, …
	Not used.
	Nominal fold of traces within in this trace sorting type.
	e
	

	3233
	3234
	Sweep frequency at start (Hz).
	Not used.
	Not used.
	o
	

	3235
	3236
	Sweep frequency at end (Hz).
	Not used.
	Not used.
	o
	

	3237
	3238
	Sweep length (ms).
	Not used.
	Not used.
	o
	

	3239
	3240
	Sweep type code:
	Not used.
	Not used.
	o
	

	3241
	3242
	Trace number of sweep channel.
	Not used.
	Not used.
	o
	

	3243
	3244
	Sweep trace taper length in ms at start.
	Not used.
	Not used.
	o
	

	3245
	3246
	Sweep trace taper length in ms at end.
	Not used.
	Not used.
	o
	

	3247
	3248
	Tape type:
	Not used.
	Not used.
	o
	

	3249
	3250
	Correlated data traces:
	Not used.
	Not used.
	o
	

	3251
	3252
	Binary gain recovered:
	Not used.
	Not used.
	o
	

	3253
	3254
	Amplitude recovery method:
	Not used.
	Not used.
	o
	

	3255
	3256
	Measurement system:

1 = Meters.

2 = Feet.
	Measurement system:

1 for meters.
	Measurement system:

1 = Meters.

2 = Feet.
	c
	c

	3257
	3258
	Impulse signal polarity:

1 = Increase in pressure or upward geophone case movement gives negative number on tape.

2 = Increase in pressure or upward geophone case movement gives positive number on tape.
	Not used.
	Impulse signal polarity for processed data:

1 = Increase in acoustic impedance is represented by positive numbers.

2 = Increase in acoustic impedance is represented by negative numbers.
	c
	

	3259
	3260
	Vibratory polarity code:
	Not used.
	Not used.
	o
	

	3261
	3500
	Unassigned.
	Bytes 3261-3600 unassigned.
	Unassigned.
	o
	

	3501
	3502
	SEG-Y Format Revision Number (unsigned value with Q-point between 1st and 2nd byte).
	“
	SEG-Y Format Revision Number  = 0100.
	e
	

	3503
	3504
	Fixed length trace flag.
	“
	Fixed length trace flag = 1.
	e
	

	3505
	3506
	Number of 3200-byte Extended Textual File Header records following the Binary Header.
	“
	Number of Extended Textual File Headers = 0.
	e
	

	3507
	3598
	Unassigned.
	“
	Unassigned.
	c
	

	3599
	3600
	Unassigned.
	“
	Time to first sample in ms.

Note Trace Header bytes 105-110.
	e
	c


In the table above, describing the contents of header fields, we have marked each field with the following codes, to make clear how this standard relates to the official SEG-Y rev 1 and the CSEG standards:

c = conforms.

e = elaborates (more detailed definition than in the original standard).

o = not used; we do not read the field; the field is ignored.

v = our usage violates the intent of the SEG or CSEG standard.

IESX = mappable in IESX.

Table 3:  Pre-Stack Data 240-byteTrace Header Specifications

All quantities, except those labeled “Not used”, are to be filled in for every trace.
Bold values indicate the data value desired.  Highlighted areas indicate changes from TLM 1995B standard to TLM 2006A standard.

Values in bytes 73-76, 77-80, 81-84, 85-88, 181-184, 185-188 marked with Coord are generally to have been scaled via multiplication by 100, and -100 is to entered in bytes 71-72.

Values in bytes 41-44, 45-48, 49-52, 53-56, 57-60 (and 61-64, 65-68 for marine only) marked with Elev are generally to have been scaled via multiplication by 100, and -100 is to be entered in bytes 69-70.

Values in bytes 99-100, 101-102, 103-104, 233-236, and 237-240 marked with Stat are generally to have been scaled via multiplication by 100, and -100 is to be entered in bytes 215-216.

For 3-D, shot and receiver static values are to be the actual trace statics, not CDP bin interpolated values from shot and receiver maps as for stacked data.

Please pay particular attention to the following subset of headers which replace Stacked Data headers:

Shot Seq/ID number (unique)

bytes 17-20
* replaces In-line (3-D) and Shotpoint Station (2-D) from stacked data.
CDP number



bytes 21-24
* same (2-D) but replaces Cross-line (3-D) from stacked data.
Trace number within ensemble
bytes 25-28
* replaces “Not used” from stacked data.

Source line (3-D)


bytes 221-224
* replaces In-Line (3-D) from stacked data.
Receiver line (3-D)


bytes 225-228
* replaces “Not used” from stacked data.
Source station



bytes 197-200
* replaces “duplicate of bytes 17-20” from stacked data.
Receiver station


bytes 207-210
* replaces “Not used” from stacked data.
In-line




bytes 189-192
* same (3-D) but replaces 0 (2-D) from stacked data
Cross-line



bytes 192-196
* same (3-D) but replaces 0 (2-D) from stacked data
	start byte 
	end byte
	Official SEG-Y rev 1

Description, 2002
	Usage in TLM old 1996A standard
	Usage in TLM new 2006A standard
	Relation to SEG standard
	Relation to CSEG standard

	1
	4
	Trace sequence number within line.
	Should start at 1 and increment by 1.
	Should start at 1 and increment by 1.
	c
	c

	5
	8
	Trace sequence number within

SEG-Y file.
	Duplicates bytes 1-4.


	Duplicates bytes 1-4.
	c
	c

	9
	12
	Original field record number.
	
	Original field record number.
	c
	

	13
	16
	Trace number within the original field record.
	
	Trace number within the original field record.
	c
	

	17
	20
	Energy source point number – used when more than one record occurs at the same effective surface location.  It is recommended that the new entry defined in Trace Header bytes 197-202 be used for shotpoint number.
	Specified according to CSEG standard.  Interpolated nearest shotpoint/receiver number, multiplied by 1000.  The method of determining this value is unspecified.  Note that if the data is from a perfectly spaced straight line shot on the half stake, then the values in this field will always end in 250 or 750.
	Shot sequence or shot ID number.  This is a unique number for each shot.
	e
	v

	21
	24
	Ensemble number (i.e. CDP, CMP, CRP, etc.).
	CDP number.  Should increase by a regular increment between each trace on the line.  Fill in blank traces (with all headers set), if necessary, to maintain regular increments.  This field should contain the bin number for crooked-line processed data.
	CDP ensemble number.
	c
	c

	25
	28
	Trace number within the ensemble.
	Not used.
	Trace number within the ensemble.
	c
	

	29
	30
	Trace identification code:

-1 = Other.

0 = Unknown.

1 = Seismic data.

2 = Dead.

3 = Dummy.

15 = Rotated multicomponent seismic sensor – Vertical component.

16 =Transverse component.

17 = Radial component.
	Should be 1 for good traces.  Blank traces should be 2 or 3.  Other values are unacceptable.
	Trace identification code:

-1 = Other.

1 = Seismic data.

2 = Dead.

3 = Dummy.

15 = Rotated multicomponent seismic data – Vertical component.

16 =Transverse component.

17 = Radial component.
	e

IESX??
	e

	31
	32
	Number of vertically summed traces yielding this trace.
	Not used.
	Normally 1, but could indicate the number of CDP bins summed or mixed.  A typical 2D supergather might be 8 for shots every 4th station.
	e
	

	33
	34
	Number of horizontally stacked traces yielding this trace.
	Not used.
	Stack multiplicity (fold) for this trace.  A typical 2D supergather might be 2 fold.
	v

IESX
	

	35
	36
	Data use:

1 = Production.

2 = Test.
	
	Data use:

1 = Production.

2 = Test.
	c
	

	37
	40
	Distance from center of the source point to the center of the receiver group.
	
	Signed distance from center of the source point to the center of the receiver group (3D:   unsigned).
	c
	

	41

Elev
	44
	Receiver group elevation.
	Receiver group elevation.
	Receiver group elevation.

Positive for values above sea level.
	c

IESX
	

	45

Elev
	48
	Surface elevation at source.
	Ground surface elevation at source point.
	Surface elevation at source.
	c
	

	49

Elev
	52
	Source depth below surface (positive).
	Depth of top of charge.
	Depth at top of charge (positive).
	c
	

	53

Elev
	56
	Datum elevation at receiver group.
	Datum elevation at trace, viz. the datum to which this stacked trace was corrected.  Note that a bulk shift may have been applied after correcting to this datum.; the bulk shift should be recorded in bytes 105-106, but the datum stored here should not be changed.

Positive for values above sea level.
	Datum elevation at CDP trace, viz. the datum to which this pre-stack trace was corrected.  Note that a bulk shift may have been applied after correcting to this datum; the bulk shift should be recorded in bytes 105-106, but the datum stored here should not be changed.

Positive for values above sea level.
	e

IESX-fix
	

	57

Elev
	60
	Datum elevation at source.
	Duplicates bytes 53-56.
	Duplicates bytes 53-56.
	e
	

	61

Elev
	64
	Water depth at source.
	
	Marine:  Water depth at source.
	c
	

	65

Elev – marine only
	68
	Water depth at group.
	
	Land:     Weathering velocity V0.

Marine:  Water depth at group.
	v

c

IESX
	

	69

ElevS
	70
	Scalar to be applied to all elevations and depths specified in bytes 41-68 to give the real value.

If positive, scalar is used as a multiplier; if negative, scalar is used as a divisor.
	Scalar to be applied to all elevations and depths.
	Scalar to be applied to all elevations and depths specified in bytes 41-68.

Example:  real datum value is 1234;

  bytes 53-56 specified as 123400; 

  scalar is to be specified as -100.
	e
	

	71

CoordS
	72
	Scalar to be applied to all coordinates specified in bytes 73-88 and 181-188 to give the real value.

If positive, scalar is used as a multiplier; if negative, scalar is used as a divisor.
	Scalar to be applied to all coordinates.
	Scalar to be applied to all coordinates specified in bytes 73-88 and 181-188.

Example:  real X value is 123.4;

  bytes 73-76 specified as 12340;

  scalar is to be specified as -100.
	e
	e

	73

Coord
	76
	Source coordinate – X.
	
	Source coordinate - X (UTM easting).
	c
	c

	77

Coord
	80
	Source coordinate – Y.
	
	Source coordinate - Y (UTM northing).
	c
	c

	81

Coord
	84
	Group coordinate – X.
	
	Group coordinate - X (UTM easting).
	c
	c

	85

Coord
	88
	Group coordinate – Y.
	
	Group coordinate - Y (UTM northing).
	c
	c

	89
	90
	Coordinate units:

1 = Length (meters or feet).
	Because bytes 73-76 are UTM meters/feet, according to the SEG-Y standard bytes 89-90 must contain 1.
	Coordinate units:

1 = Length (meters or feet).

Note Binary Header bytes 3255-3256.
	c
	c

	91
	92
	Weathering velocity.
	Not used.
	Subweathering velocity V1, interpolated.

(This is not the weathering velocity V0 which is often constant, close to 800m/s, is in bytes 65-68, and should also be declared in the Textual File Header).
	e

IESX
	

	93
	94
	Subweathering velocity.
	Replacement velocity m/sec.
	Replacement velocity.
	e
	

	95
	96
	Uphole time at source.
	Uphole time at shot that generated this trace (ms).
	Uphole time at source that generated this trace (ms).
	c
	

	97
	98
	Uphole time at group.
	Not used.
	Uphole time at group that generated this trace.
	c
	

	99

Stat
	100
	Source static correction in milliseconds.
	2-D:  Refraction static at the nearest shot.  The station number of the shot that this static pertains to is recorded in bytes 193-196.
	Refraction static correction of the shot, in ms.
	e
	

	101

Stat
	102
	Group static correction in milliseconds.
	2-D:  Refraction static at nearest receiver group.  The receiver station that this static pertains to is recorded in bytes 197-200.
	Refraction static correction of the receiver, in ms.
	e
	

	103

Stat
	104
	Total static applied in milliseconds.  (Zero only if no static has been applied).
	Total statics that have been applied to this trace.
	Total static applied to this trace, in ms.
	c
	

	105
	106
	Lag time A.
	
	Time to first sample in ms (TFS).

If a bulk shift was applied to the data after being corrected to the datum (bytes 53-56), the amount of that bulk shift should be recorded here.  If the shift moved trace samples downwards, i.e. so that the first trace sample is now in negative time, the value stored here should be negative.  Note Binary Header bytes 3599-3600.  See also Appendix I.
	v
	

	107
	108
	Lag time B.
	Not used.
	Not used.
	o
	

	109
	110
	Delay recording time:  time in milliseconds between initiation time of energy source and the time when recording of data samples begins.  In SEG-Y rev 0 this entry was intended for deep-water work if data recording does not start at zero time.  This entry can be negative to accommodate negative start times (i.e. data recorded before time zero, presumably as a result of static application to the data trace).
	Not used.
	Time to first sample in ms (TFS).

If a bulk shift was applied to the data after being corrected to the datum (bytes 53-56), the amount of that bulk shift should be recorded here.  If the shift moved trace samples downwards, i.e. so that the first trace sample is now in negative time, the value stored here should be negative.  Note Binary Header bytes 3599-3600.  See also Appendix I.  Duplicates bytes 105-106.
	c

IESX
	

	111
	112
	Mute time – Start time in milliseconds.
	Not used.
	Mute time – Start time in milliseconds.
	c
	

	113
	114
	Mute time – End time in milliseconds.
	Time in ms of the end of the initial mute for this trace.
	Mute time – End time in milliseconds.
	c
	

	115
	116
	Number of samples in this trace.
	Number of samples in this trace.
	Number of samples in this trace.
	c
	c

	117
	118
	Sample interval in microseconds for this trace.
	Sample interval in microseconds for this trace.
	Sample interval in microseconds for this trace.
	c
	c

	119
	120
	Gain type of field instruments:
	Not used.
	Not used.
	o
	

	121
	122
	Instrument gain constant (dB).
	Not used.
	Not used.
	o
	

	123
	124
	Instrument early or initial gain (dB).
	Not used.
	Not used.
	o
	

	125
	126
	Correlated:
	Not used.
	Not used.
	o
	

	127
	128
	Sweep frequency at start (Hz).
	Not used.
	Not used.
	o
	

	129
	130
	Sweep frequency at end (Hz.)
	Not used.
	Not used.
	o
	

	131
	132
	Sweep length in milliseconds.
	Not used.
	Not used.
	o
	

	133
	134
	Sweep type:
	Not used.
	Not used.
	o
	

	135
	136
	Sweep trace taper length at start.
	Not used.
	Not used.
	o
	

	137
	138
	Sweep trace taper length at end.
	Not used.
	Not used.
	o
	

	139
	140
	Taper type:
	Not used.
	Not used.
	o
	

	141
	142
	Alias filter frequency (Hz), if used.
	Not used.
	Not used.
	o
	

	143
	144
	Alias filter slope (dB/octave).
	Not used.
	Not used.
	o
	

	145
	146
	Notch filter frequency (Hz), if used.
	Not used.
	Not used.
	o
	

	147
	148
	Notch filter slope (dB/octave).
	Not used.
	Not used.
	o
	

	149
	150
	Low-cut frequency (Hz), if used.
	Not used.
	Not used.
	o
	

	151
	152
	High-cut frequency (Hz), if used.
	Not used.
	Not used.
	o
	

	153
	154
	Low-cut slope (dB/octave).
	Not used.
	Not used.
	o
	

	155
	156
	High-cut slope (dB/octave).
	Not used.
	Not used.
	o
	

	157
	158
	Year data recorded.
	Not used.
	Not used.
	o
	

	159
	160
	Day of year.
	Not used.
	Not used.
	o
	

	161
	162
	Hour of day.
	Not used.
	Not used.
	o
	

	163
	164
	Minute of hour.
	Not used.
	Not used.
	o
	

	165
	166
	Second of minute.
	Not used.
	Not used.
	o
	

	167
	168
	Time basis code:
	Not used.
	Not used.
	o
	

	169
	170
	Trace weighting factor.
	Not used.
	Picked first arrival time in ms.  Set to zero for traces not picked.
	v
	

	171
	172
	Geophone group at roll switch position 1.
	Not used.
	Not used.
	o
	

	173
	174
	Geophone group number of trace number one within original field record.
	Not used.
	Not used.
	o
	

	175
	176
	Geophone group number of last trace within original field record.
	Not used.
	Not used.
	o
	

	177
	178
	Gap size.
	Not used.
	Replacement Velocity in unit/s.
	v
	

	179
	180
	Over travel associated with taper at beginning of end of line:
	Not used.
	Time of Surface (2-way) in ms, relative to datum representing time 0.

See Appendix I.
	v
	

	181

Coord
	184
	X coordinate of ensemble (CDP) position of this trace.  The coordinate reference system should be identified.
	Residual static correction of the shot nearest this CDP bin, in ms.  The actual shot that this static pertains to is recorded in bytes 193-196.
	X coordinate of CDP bin position of this trace.  The coordinate reference system should be identified in line 5 of the Textual File Header.
	e
	

	185

Coord
	188
	Y coordinate of ensemble (CDP) position of this trace.  The coordinate reference system should be identified.
	Residual static correction of the receiver group nearest this CDP bin, in ms.  The actual receiver station that this static pertains to is recorded in bytes 197-200.
	Y coordinate of CDP bin position of this trace.  The coordinate reference system should be identified in line 5 of the Textual File Header.
	e
	

	189
	192
	For 3-D poststack data, this field should be used for the in-line number.
	Datum static at this CDP bin, ms one-way time.  Should be equal to the contents of bytes 53-56 minus the contents of bytes 41-44, divided by the contents of bytes 93-94, expressed in ms.
	3-D:  In-line.
2-D:  0.
	e

e
	

	193
	196
	For 3-D poststack data, this field should be used for the cross-line number.  This will typically be the same value as the ensemble (CDP) number in bytes 21-24.
	Station number of the shot whose statics are entered in bytes 99-100, and 181-184 of this trace.  The method of determining which station this is unspecified.
	3-D:  Cross-line.
2-D:  0.
	e

e
	

	197
	200
	Shotpoint number.  This is probably only applicable to 2-D poststack data.  Note that it is assumed that the shotpoint number refers to the source location nearest to the ensemble (CDP) location for a particular trace.
	Station number of the receiver group whose statics are entered in bytes 65-68, 91-92, 101-102, and 185-188 of this trace. The method of determining which station this is unspecified.
	Source station number.  Field source station number that produced this trace.
	e
	

	201
	202
	Scalar to be applied to the shotpoint number in bytes 17-20 and 197-200 to give the real value.  If positive, scalar is used as a multiplier; if negative as a divisor; if zero the shotpoint number is not scaled.
	If this dataset is a constant velocity stack or migration, record the stacking or migration velocity here (bytes 201-204).
	If this dataset is a constant velocity stack or migration, record the stacking or migration velocity here.

2-D:  -1000
	e

c
	

	203
	204
	Trace value measurement unit:
	
	Not used.
	o
	

	205
	210
	Transduction Constant.
	Bytes 205-240 unassigned.
	See next… bytes 205-206 = 0.
	v
	

	207
	210
	“
	“
	Receiver station number.  Field receiver station number that produced this trace.
	v
	

	211
	212
	Transduction Units.
	“
	Not used.
	o
	

	213
	214
	Device/Trace Identifier.
	“
	Not used.  Should be 0.
	e
	

	215

StatS
	216
	Scalar to be applied to times in bytes 95-114 to give the true time value in milliseconds.

If positive, scalar is used as a multiplier; if negative, scalar is used as a divisor.
	“
	Scalar to be applied to times in bytes 99-104 and 233-240 to give the true time value in milliseconds.

Example:  real total static value is 12.34;

  bytes 103-104 specified as 1234; 

  scalar is to be specified as -100.
	e
	

	217
	218
	Source Type/Orientation.
	“
	Not used.
	o
	

	219
	224
	Source Energy Direction.
	“
	See next… bytes 219-220 = 0.
	v
	

	221
	224
	“
	“
	Source line number.  Field source line number that produced this trace.
	v
	

	225
	230
	Source Measurement.
	“
	See next… bytes 225-226 = 0.
	v
	

	227
	230
	“
	“
	Receiver line number.  Field receiver line number that produced this trace.
	v
	

	231
	232
	Source Measurement Unit.
	“
	Not used.
	o
	

	233

Stat
	236
	Bytes 233-240 unassigned.
	“
	Residual static correction of the shot, in ms.
	e
	

	237

Stat
	240
	“
	“
	Residual static correction of the receiver, in ms.
	e
	


In the table above, describing the contents of header fields, we have marked each field with the following codes, to make clear how this standard relates to the official SEG-Y rev 1 and the CSEG standards:

c = conforms.

e = elaborates (more detailed definition than in the original standard).

o = not used; we do not read the field; the field is ignored.

v = our usage violates the intent of the SEG or CSEG standard.

IESX = mappable in IESX.

Questions or concerns may be addressed to:

David D’Amico  ddamico@talisman-energy.com
Gary Billings  gbillings@talisman-energy.com
Appendix I

Datuming

and associated Plotting, Side-Labels, SEG-Y Archival, and Headers

Revised May 1, 2006
Purpose

This document specifies the required method for indicating the datuming of the final section displays and archival datasets.  It should be read in conjunction with Talisman SEG-Y rev 1 Stacked 3-D & 2-D Data Format “2006A”.

Seismic processing requests (GEAR form)

The Geophysical Expenditure Authorization Release (GEAR) form has a field for the final datum and replacement velocity.  There are two cases or a combination thereof:

a) The interpreter shall normally specify the final datum and replacement velocity.

b) The interpreter may instead indicate that the final datum be above the highest elevation on the set of lines being processed and that the replacement velocity be determined from the refraction statics calculation.

Plotting final sections

Assuming negative times are supported, the processor shall plot the data with sufficient negative times such that no data is “chopped off”.  Time-zero shall be the final datum.  No bulk shift shall be applied for plotting.

An elevation plot shall indicate the surface elevation and the final datum.  A tick or line on the plotted stacked traces shall indicate the surface time relative to the datum at time 0ms.  The stacked data shall have been inside-mute preserved such that there are live samples near the surface time.

Side-label information

The side-label shall clearly indicate the final “Datum at time 0:” and the “Replacement Velocity:”.  The side-label shall also indicate the processing (intermediate) datum and processing replacement velocity, if these are different from the finals.

There shall be no bulk shift indicated because no bulk shift has been applied.

SEG-Y archival datasets

The archival SEG-Y shall provide the seismic data such that none is “chopped off”.

This will sometimes entail a positive bulk shift of the data into greater times.

This shall be referred to solely as a negative Time of First Sample (TFS) (ms).

If a tick or spike is included to mark the surface time on each stacked trace, this shall be allowed only on filtered datasets; please do not tick unfiltered traces.

The archival data shall conform to Talisman SEG-Y rev 1 Stacked 3-D & 2-D Data Format “2006A”.
Textual File Header and Trace Header information

The SEG-Y rev 1 ASCII Textual File Header shall clearly indicate the information in the above sections as related to the seismic data on Tape, CD, or DVD.

The ASCII header information shall state in line C 3 the datum referenced to time 0ms, the replacement velocity, and the negative TFS.

The Binary Header information shall include this TFS in the following headers referenced by bytes:


3599-3600
Unassigned (SEG); Time to first sample in ms (TLM).

The Trace Header of each trace shall include this TFS in the following headers referenced by bytes:

105-106
Lag Time A (SEG); Time of first sample (TLM)

109-110
Delay recording Time (SEG); Time of first sample (TLM).

The archival data shall conform to Talisman SEG-Y rev 1 Stacked 3-D & 2-D Data Format “2006A”. 

An example will demonstrate these specifications.  Assume the following:

Highest elevation on line:  
1140m ASL

Datum elevation:  

1000m

Replacement velocity:  
3500m/s

Because the highest elevation is above the datum, negative times may occur.

Ignoring refraction and other statics, non-zero data samples and surface-time ticks may occur as high as

2 * (1000m-1140m) / (3500m/s) = -0.080ms 

To avoid chopping off data, the final section will be plotted from, say, –100 to 4000ms.

The side-label will state:

Datum at time 0:  
1000m at time 0ms

Repl. Vel:  

3500m/s

The data samples on Tape will be as shifted +100ms, relative to the original first sample time.

The ASCII Textual File Header will state in line C 3:

DATUM
  
1000M AT TIME 0

REPL VEL  

3500M/S

TFS  


-100MS

The Binary File Header will state in bytes:


3599-3600
Time of first sample:
-100 ms

The Trace Header will state in bytes:


41-44

Elevation at CDP:
114000 (at highest point) (having been scaled via multiplication by 100; scalar -100 in bytes 69-70)


53-56

Datum elev at CDP:
100000 (having been scaled via multiplication by 100; scalar -100 in bytes 69-70)


57-60

Datum elev at CDP:
100000 (having been scaled via multiplication by 100; scalar -100 in bytes 69-70) (duplicates bytes 53-56)


105-106
Time of first sample:
-100 ms

109-110
Time of first sample:
-100 ms (duplicates bytes 105-106)

177-178
Replacement Vel:
3500 m/s

179-180
Time of surface:
-80 ms

The archival data shall conform to Talisman SEG-Y rev 1 Stacked 3-D & 2-D Data Format “2006A”.

Note that the Time of surface can also be calculated from Textual File Header C 3 (or bytes 177-178) and Trace Header bytes 41-44, 53-56, and 69-70.


Time of Surface relative to datum representing time 0 (ms) =  [2 * 1000ms/s * ((100000 – 114000) / 3500m/s) / 100] = -80ms

Questions or concerns may be addressed to:

David D’Amico  ddamico@talisman-energy.com
Gary Billings  gbillings@talisman-energy.com
