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1.0 Introduction

For several years now there has been talk of ted for a new revision of the SEG-D standard fosre& field data. The
last major revision of the standard, Rev 2.0, wasdiphed in 1996 with an incremental update Revir22006. This new
Revision 3.0 recognizes the significant developm@ntacquisition and computer technologies andgsrthe standard
into line with current, and many envisioned futunelustry techniques and practices. It also resolgngstanding
ambiguities and corrects both typographic and &aturors that have been reported against theimxiSEG-D
standards. (It does not, we admit, contain thegoiietion for RODE encapsulation promised in the R® introduction.
It has been decided to keep the mapping of seidatecto RODE separate from the SEG-D format.) &vhdt fully
100% backwards compatible to prior revisions, thiy significant changes required to existing sofevéhat creates
SEG-D output is the generation of a third Genemsadier block, and updating the channelset descsiptd®6 bytes. Most
other additions are optional.

Among the major upgrades that can be encoded irheeder and trailer blocks are microsecond acctiméstamps,
detailed source and sensor (multicomponent includesicription, extended recording modes that aftmwearly 9 years
of continuous recording by permanent emplacemetdstromagnetic survey support, post-acquisitidtsgdoordinate
reference system datum and projection, microsesantple rates, and negative start times.

At the SEG convention in Houston in 2005, the SEGHhical Standards Committee decided to revivé&SE@-D
Format Subcommittee, with Stewart A. Levin of Halliton Energy Services, whose passions includeter@ance and
improvement of SEG-D input software packages, valenng to chair the subcommittee and provide geessary
energy to drive it forward. Since then there hesrbconsiderable activity to ascertain what shbaldontained in the
new revision, with email discussion lists, subcoitteei activities, progress reports in The LeadingeEaind First Break,
and meetings of interested parties at the EAGESE@ annual meetings. This updated standard etkpliccorporates
items and codes from the industry standards greug@s as Energistics and the International Assaciaif Oil and Gas
Producers (OGP).

The following individuals have been active partasips in this effort:

Jill Lewis Troika International Technical Stands Chair
Stewart A. Levin Halliburton SEG-D Subcommitteeair
Rune Hagelund Roxar Technical Standards VitaC
Barry D. Barrs ExxonMobil

Roger Lott Consultant

Tore Nilsen Schlumberger WesternGeco

Francois Daube Schlumberger WesternGeco

Paul Maton Sillimanite Consultants

Nils Aatland Fugro Seismic Imaging

Jacques Hamon Sercel

Angus Stott Petroleum Geo-Services

Peter Green Saudi Aramco

Joseph Cignoli Saudi Aramco

Bob Firth Troika International

Numerous other people have also participated &wstimes.
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1.1 Controlling Organization

The SEG-D rev 3.0 is administered by the SEG Teehi8tandards Committee. Any questions, correstin
problems encountered in the format should be adddet®:

Society of Exploration Geophysicists
P.O. Box 702740
Tulsa, Ok 74170-2740

Attention: SEG Technical Standards Committee
Phone: (918) 497-5500

Fax: (918) 497-5557

Internet site: www.seg.org

SEG-D Rev 3.0 6 May 2011



2.0 Changes Introduced in Revision 3.0

Revision 3.0 introduces format changes to bettadlesthe requirements from modern seismic acqarsiind processing
systems. Revision 3.0 attempts to be an improved&bfor information exchange between the dataiaitogpn and
processing system by including important metadkéadquipment positions and trace edits.

The following list is a summary of the specific algas made in Revision 3.0 compared to 2.1:

1. Revision number changed from 2.1 to 3.0, see
a. Chapter 4,1 (Storage Unit Label, field number 8 a
b. Chapter 8.2 (General Header #2, byte 11 and 12).

2. The following headers are left mostly unchangedltmv e.g. pattern matching, i.e. searching foogeizable
patterns in a stream of data. The minor changes ar
a. Tape Label (updated the SEG-D version number),
b. General Header #1 (allow RFas value of byte 23, to support different base stirvals), and
c. Demux Trace Header (allow FFRfs value in bytes 5 and 6, to support extendee mmamber).

3. Rev 3.0 no longer requires a channel set to beptaemaking it possible to store a SEG-D recordheuit any
data. This supports creating a SEG-D record witls beader data, e.g. only External, Extended, ar@émeral
Trailer, which is useful for transferring metadb&tween systems.

4. Rev. 3.0 allows traces of zero length (no samplds} is done by setting start and end time tosdree value,
and setting number of samples to 0 (Byte 13-16hain@el Set Descriptor). This supports transferrat@
Header meta data between systems without any ttatied.

5. Rev 3.0 s still a shot domain format; however gasate mode, Extended Recording Mode, has beenl &dde
partially support non-shot domain data.

6. A high-resolution timestamp is introduced to actelgadetermine the time in SEG-D. The time of fsample in
record is entered in General Header #3 (Bytes R@jition measurements, orientation measurements;es
events, etc. all have a timestamp attached, wHictvamultiple measurements of the same type tstbieed
within the same record and trace header. This gheesnanufacturer a much more fine grained cowutvet, for
example, the movement of equipment during the tead allows the use of modern, more powerfiériitig
techniques to be applied to the data traces.

7. A SEG-D positioning format has been defined, ansitm blocks may be inserted into Trace Headens. T
datum and projection information is inserted as phthe General Header. A single SEG-D record khounly
contain one datum/projection, though a second ggtiger coordinate system (with same datum) mayzéso
used. Multiple datums/projections may exist fonaeg storage unit (tape), however it is recommertdambt
vary the coordinate system definitions as thiseéases the likelihood of errors in usage of the.data

8. Rev 3.0 has an extended indexing structure, allpwinore advanced logical addressing of traces, attdrb
grouping of information. The following indexes a@pported for sources and receivers: Line, PomihtAndex,
Depth, Group and Re-shoot index.

9. An orientation header has been defined to propenbport multi-component data. The format suppatiztion to
a global reference system as part of acquisitiotn be applied later in processing. The rotatjpecsfied in the
orientation header may or may not be applied asgbacquisition. The Trace type and Line, Poird &roup
indexes are used to determine which traces she@utdthted together.

SEG-D Rev 3.0 7 May 2011



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Rev 3.0 supports an increased range of sampliegvis, record lengths, number of channels, fikksolution,
etc. compared to Rev 2.x, to be able to handleatyeirements of modern acquisition systems. Intaudi
negative times for start of trace are now supported

The size of header, data, record etc. are nowattplstated in General Header to facilitate quieita access and
facilitate error recovery.

All header blocks have an enumerated type attafihyd 32 of all blocks), both to increase flexityilof the
format to and simplify decoding. This also allovilsr@ormation to be optional, simplifies error ery and
increases the robustness of the format. In additi@iows information to be inserted in the heaaled order
deemed most useful by the recorder.

The Channel Set Header has been extended to 9%tbysepport extended sampling intervals, tracgthes etc.
All values are now explicitly stated, no compleiccdation is required to determine, e.g., samplirigrval or
descale multiplier. In addition derived values,tsas the number of samples per channel, are apdicidy

stated to avoid ambiguities of prior versions & 8EG-D standard. A recorder-defined textual detson has
been added to the channel set descriptor to inetbasflexibility of the storage format and increaise efficiency
of information transfer between acquisition andcessing.

The number of channels per channel set has beended to 16,777,215.

General Header blocks for common acquisition inftion like Client, Job, Survey Area, Vessel/Crew &ime
information have been defined. The informationhese General Header blocks is intended to be & $éxtual
description of the specific item, not a completetailed description. To give a complete definitainthe survey
area, or store the complete client contract, thergal or Extended header may be used. The Gadesealer
blocks #4-8 are basically defined to simplify det@nagement and information identification.

The size of all recorder-defined headers (ExtenB&tbrnal and General Trailer) has been incredies.
maximum size of an External/Extended header is 5ib®vMB and a General Trailer may contain up to G238

The maximum Trace Header size has been increagdBMbytes to allow multiple positions or other
measurements to be inserted in each trace. The spag also be used by the recorder to store aedaed
amount of recorder-defined blocks.

The source information is far more comprehensiaea th Rev 2.x. A different General Header blocketygxists
to describe each source type (Vibrator, Airgun,)eteplacing the General Header Block N of Rev Zhe
information contained in the source descriptiorckéobasically aligns the information in SEG-D w8RS.

An additional source information block has beernrdaf to allow specification of the actual firinge of the
source (with microsecond accuracy), and the stttise source.

Compound sources can be created, i.e. sourcedriogtather sources, allowing SEG-D to store infation
about, e.g., single airguns and the combined saursigle vibrator trucks and the combined vibrag@up.

Aukxiliary trace reference blocks may be attachetth¢éosource information, listing which auxiliarnates contain
relevant information for the specified source.

The source information may be inserted into thedearHeader or Trace Header depending on what & mo
useful. For records with multiple source eventee(klip-sweep acquisition), storing the sourcermigtion in the
source related auxiliary traces (e.g. source rafersignal), is recommended.

Allow recording data in 64 bit IEEE

SEG-D Rev 3.0 8 May 2011



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Additional Valid Format Code for bytes 3 & 4 ottfseneral Header #1 is:
8080 64 bit IEEE float demultiplexed

To support acquisition systems where sensors gleydsl for longer periods of time without externbick
synchronization, a special Time drift header blbake been added. This allows storing informatioouab
drifting clocks (for quality control and more adeaal clock corrections post acquisition). It mushbeed that
even though SEGD supports logging of the inforrmt®EGD does not support storing data from multiple
drifting time reference systems. Traces must bekotvift corrected prior to record creation if détam multiple
sensors are stored in one record.

Support for Electromagnetic surveys has been adadeldgding Electromagnetic source description and
Electromagnetic receiver description.

Sensor calibration information may now be addedsBEupports an individual scaling factor, as pathe
sensor sensitivity value, and a more complex caiitn function in frequency or time domain. Thedtion can
either be specified as part of the trace headeq#ncy domain), or as a separate calibrationétréone
domain).

A set of standard measurements may now be addedgecial Measurement header block, which may be
inserted into a trace header. Multiple measurerletcks may be used in any trace. Supported measutsrare
depth, temperature, pressure, wind speed, altiyglegle time, etc. Note: The format of the Measumeinblock
is still not finalized, discussions still ongoingtvEnergistics regarding the contents.

The General Trailer format has been completely gbdrirom that of Rev 2.x. The new General Traitenfat
consists of a number of blocks of data, each aiphelof 32 bytes, and starting with a 32 byte dgsion header.
Any binary or ASCII block data may be stored unnfiedi as part of the General Trailer, as long asthek is
padded with zeros (0x00 — for binary data) or sp40820 — for ASCII data) until it is a multiple 82 bytes
long.

An edit format has been defined as part of the @rgailer, to simplify addition of post acquisiti edit records
(e.g. by quality control or processing systems}ktémdardize transfer of edit information betweegquésition and
processing. The format is based on3##5 ADS Trace Edit form@Norris et. al. 1999).

Storing positioning files like P1 and P2 as parthef General Trailer (for backup purposes), has bee
standardized.

Some other simple Trailer blocks, like Observer bBod Text Comments have also been defined.
Several examples have been added to Appendix E.
Revision 2.x Appendix D “Header Descriptors” hasteemoved.

Appendix F, which previously listed specific tapevds and corresponding maximum block sizes, has be
removed. SEG-D revision 3.0 supports data on amdfblock, variable block and byte stream devictuiting
tapes, disks, DVDs, and network connections witlore sizes up to any specific device, operatingesysfile
system, or network limits. The plan is to keep infation regarding specific devices, their bloclesiand
recommended usage in the Technical Standards padetp://www.seg.orgThis will allow keeping the
information up to date without modifying the stardtadocument.
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2.1 Changes Introduced in Revision 2.1

The following list discusses each of the specifiartiges made in Revision 2.1 compared to Revisian 2.
1. Revision number changed from 2.0 to 2.1, see
- Chapter 4, field number 2
- Chapter 8.2 (General Header # 2, byte 11 and 12).
2. Since Rev 2.1 is intended to handle ultra high itetepes, acceptable media is expanded to include:
STK 9940B, IBM 3592 (Jaguar-1) and IBM TS1128didar-2).
For further details, see Appendix F.

3. More than one production line per tape is allovadlong as a unique combinatiorfiefd file number and a new
line sequence numbeire used per storage unit.

The sequence number was added to General Headéyte21-22. Range is 1-65535 (Set to O if natyal
4. Appendix A is updated (Manufacturers of Seismidd-Recorders).

5. Appendix C is updated (APl Producer Organizationl&). Organization codes are now assigned by PAsehw
maintains the current list of codes (API in predeavision).

6. Producer organization code is no longer a reqdietd.

SEG-D Rev 3.0 10 May 2011



2.2 Changes Introduced in Rev 2.0

The following list discusses each of the specifiarges made in RevisionO2compared to Revision 1.0. Also
mentioned are changes which were discussed astjpbtelmanges to be included in Rev 2.0, but wereimduded in
Rev 20.

1. Since Rev D is intended to handle higher density tapes, dab#pmedia is expanded to include: 3490/3490E,
3590, D2, and D3.

2. It is not anticipated that the higher densitivels will be used to record multiplexed data. Rel @oes not
support multiplexed data.

3. No specific changes will be made to SEG-D todt@finon-shot domain” data. Either a new commitbeuld
be formed, or the charter of this committee shduddextended to develop a new format for this appbao. It
does not appear practical to extend SEG-D toifstapplication.

4, No special arrangements will be made to progideandard method of recording SPS in the SEG-Odredhe
relevant portions of SPS can be put into existiegder extensions in user defined positions.

5. The MP factor description will be modified tcadfy the meaning for fixed bit data (see MP disios in
section 7).

6. The description of byte 12 in the General Heasldyeing clarified to clearly state that the bytfines the

number of additional blocks. Figure 4 in the SEGRBv 1 document will be changed from # BLKS IN GEN
HDR to “# Additional blks in Gen Hdr". Another cagtion will be made to correctly state, for byteflthe
General Header, “File number of four digits (0-9086t to FFFF (Hex) when the file number is gre#tan
9999.

7. The RECEIVER LINE NUMBER (bytes 1-3) and RECER'EFPOINT NUMBER (Bytes 4-6) in the Trace
Header Extension have been modified to includeaetitnal component. An all one’s pattern (FFFEFR
either of these fields, will serve as a flag toidade that the complete five byte value will bedts in newly
defined locations in the Trace Header Extensior.Bace Header Extension table below.

8. The maximum number of Trace Header Extensionswslimited to 15.

9. Channels within the same Channel Set must now tiee same number of Trace Header Extensionse @ilhc
traces within a Channel Set will now contain thensanumber of Trace Header Extensions, the number of
Trace Header Extensions will be indicated in thar@iel Set Descriptor. The previously unused nibbByte
29 in the Channel Set Descriptor will now be ddlite be a 4 bit binary parameter that defines tiaber of
Trace Header Extensions for that Channel Set. Btef the Channel Set descriptor will now be:

0 1 2 3 4 5 6 7

EFHy [EFH, [EFH [EFHy [THE3 [THE> [THE; [THEQ

As a result of this limitation the Trace Header dbdion field in Byte 10 of the Trace Header wikalbe
redefined as a 4 bit value limited to a maximuni®fTrace Header Extensions.

10. The length of each trace within a Channel Setow restricted to be the same value. This linotagnd the
restricting the number of Trace Header Extensiorthé same number within a Channel Set will reisuitach
trace within a Channel Set being recorded withsdmae number of bytes.

11. A tape label will be required on each tape. détails of this label format are described inisec4.
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12. Data may be recorded in large logical blocksneximize the transfer rates with high density tapstems. 3
types of device structures are supported:

A) Variable block length devices.

Every shot record must be aligned on a block baonéi.e. each block will contain data from onlyeoshot
record). Multiple channel sets may be includedach block. When the data to be recorded in a liiookains
less than the maximum number of bytes in the bltwse will be no padding characters to fill thedi.

Storage Unit Structure in field 3 in Storage Urbel must contain the text “RECORD”
B) Byte stream devices

There is no concept of a block, even though tieeehidden underlying physical block structurethivi each
file, one or more shot records are written conseelytwithout any gap.

Storage Unit Structure in field 3 in Storage Urbel must contain the text “RECORD”
C) Fixed block length devices

Every shot record must be aligned on a block baonéi.e. each block will contain data from onlyeoshot
record). Multiple channel sets may be includecddth block. Typically the last block in a shot mecwill
contain less data than the block size, the remgipart of this block will be padded with characteithout any
information.

Storage Unit Structure in field 3 in Storage Urabel must contain the text “FIXREC” and the blaike is
found in field 5 in Storage Unit Label.

Note: Structure A can be mapped to a file digebtit one can not re-generate the same interblapk gnd
File Marks from data stored on a file. Structuraril C can be mapped to a file directly and thecgira can be
re-generated apart from the original position ef Hile Marks.

13. An appendix will be added to indicate the maximallowable block size for accepted types of meligs
expected that this table will need to be updatenagpmately once per year.

14. Byte 12 of the Trace Header will have an adddl option, TR= 03 Trace has been edited. Thiarpater will
indicate the acquisition system has modified onenore samples of this trace. During data acquisitiba
telemetry error occurs, a sample may be corru@ethe radio acquisition systems fill in this missdaga with
a copy of the previous sample, or interpolate ltarfithe missing sample. Trace edit can also oedoen a
noise edit process is applied by the acquisitistesy. The TR=03 flag should be set for those tradgsh
have been maodified by the acquisition system.

15. The SEG-D, Rev.Q format treats data going to tape as a byte strédenMarks are not required to separate
shot records, however File Marks may be includetétween shot records where appropriate to ease err
recovery and/or to provide logical partitioning tbe data. If used, File Marks may only be recordedhot
record boundaries. For field tapes, File Marksusdhdve written as frequently as possible, prefgréd every
shot. If data is staged on disk, many shots castdred in each file. When SEG-D, Re0 8ata is recorded on
tape, an EOD mark must be recorded after the &lit kecord and prior to the end of tape

16. The time standard referenced by byte 14 of3eeral Header has been changed from GMT to UTC.

17. Partitioning of a tape or other type media wwdlis now allowed. Each partition, or each tapwifpartitioned,
constitutes one storage unit. The storage undllalmall consist of the first 128 bytes of thetfiiser-writable
tape record in the first user-writable physicalddl@nd may, optionally, be followed by a File Marklo File
Mark shall be written before the storage unit label
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18. Added a field in the Trace Header extensidndaate the type of sensor used for that tracegByt).

2.3 Changes Introduced in Rev 1

In 1994, several changes were introduced to SEGibcrease flexibility. These changes are listddwe

1. To allow for additional defined fields in SEGHeaders, additional blocks are allowed for the Gdrdeader and
Demux Trace Header.

2. Added provision for an optional set of Genenail€r blocks. This type header allows provisiémsrecording
auxiliary seismic system and real-time navigatielated data in the trailer. The trailer is optlogad typically
follows all other recorded data.

The addition of the trailer will allow the accuratibn of system faults, data QC information, réakt navigation
position, and timing information on the same tageg contiguous with, the shotpoint that it reldies By

recording this data after all of the other dataljtaahal time is provided for collecting the datadaransferring it to
the recording system.

The Trailer blocks take the same general formhasGhannel Set Descriptor. Byte 11 uses the "Gharype
Identification" set to 1100 to indicate a Traildodk. Bytes 1 and 2 indicate the number of the gBanTrailer
block, with the first block numbered as 1.

All other information in the trailer is optionah@ may be formatted as desired by the manufaabgeat/
The number of General Trailer blocks is indicatedytes 13 and 14 of General Header Block #2.

3. Provide provision to include the revision of SBGormat. Added to Bytes 11 and 12 of General lde@lock #2
contain the SEG-D Revision Number. The revisiomber is a 16 bit unsigned binary number. The Ravis
number is 1 for the proposed version.

In addition, in the General Header Block #1, rebblof byte 12 contains the number of additionatks in the
general header. Nibble 1, byte 12 is an unsignehypnumber. This number will be 1 or greater$&G D Rev
1.

4. Added provision to include the source and recelgeations for each source and receiver locatiorour&
locations are included in the General Header Blo&dsck #3 contains the position for Source Set Atiditional
General Header Blocks may be included to allovaftiitional Source Sets.

Source positions are defined by a Source Line Murfthree bytes integer and two bytes fractior§parce Point
Number (three bytes integer and two bytes fractiandl a Source Point Index (one byte). This iradienvs several
locations for the source in the grid, the origivelle is 1 and that value is incremented by 1 etieny the source is
moved, even when it is moved back to a previoustiog).

Receiver locations are included in Trace Headderisions to be used with Demux Trace Headers. iWece
positions are defined by a Receiver Line Numbete@hnteger bytes and two fraction bytes), a Recdroint
Number (three bytes integer and two bytes fractiandl a Receiver Point Index (one byte). Thisxralews for
defining the receiver group in the grid, the orggimalue is 1 and that value is incremented by dretime the
receiver is moved, even when it is moved backeqitievious location.

5. Provide for the use of File Numbers greater $280. Bytes 1, 2, and 3 in General Header Bldtklbw for a

three byte, binary file number. When the file nemlIs greater than 9999, bytes 1 and 2 in the @Ehkrader
Block #1 must be set to FFFF.
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10.

11.

Provide for Extended Channel Sets/Scan Ty@eseral Header Block #2 allows for a two byte, iyimaumber of
Channel Sets/Scan Types in bytes 4 and 5. Whag tie Extended Channel Sets/Scan Types, byte Gerdral
Header #1 must be set to FF.

Provide for additional Extended and Externaldégdlocks. General Header Block #2 bytes 6 affidr Extended
Header blocks) and Bytes 8 and 9 (for External dehtibcks) allow the use of a two byte, binary nantb allow
more than 99 blocks. When using these capabjli@esneral Header Block #1 byte 31 (for extended)layte 32
(for external) must be set to FF.

Provide a mechanism for recording additionabrimiation about vibrator sources. Byte 15 of thed€sal Header
Block #N indicates the signal used to control itirgphase. Byte 16 indicates the type of vibréRyr Shear,
Marine). Bytes 28 and 29 contain the phase argjleden the pilot and the phase feedback signal.

The additional vibrator information may be re@mdfior multiple sets of sources by using additioBaheral
Header blocks.

Provide for larger number of samples per tra¢ging bytes 8, 9, and 10 of the Trace Header Bxian
Provide provisions for using 1/2" square tegotridges. (ANSI X3.180 1989).

Allow recording data in IEEE and other new fats
Additional Valid Format Codes for bytes 3 & 4 bétGeneral Header are:

0036 24 bit 2's compliment integer multiplexed
0038 32 bit 2's compliment integer multiplexed
0058 32 bit IEEE multiplexed

8036 24 bit 2's compliment integer demultiptéxe
8038 32 bit 2's compliment integer demultiptéxe
8058 32 bit IEEE demultiplexed

The IEEE format is fully documented in the EE&tandard,
"ANSI/IEEE Std 754 - 1985", available from thieEE.

The IEEE format is summarized as follows:

Bit 0 1 2 3 4 5 6 7

Byte 1 S G Gs G Cy G G G

Byte 2 G Q1 Q-2 Q3 Qs Qs Qs Q-7

Byte 3 Qs Qo Qo Qu Qi Qi3 Qi Qs

Byte 4 Qs Q17 Qis Qo Q2 Qau Q2 Qus(seeNotel)

The value (v) of a floating-point number represdrtethis format is determined as follows:

if e =255 & f£0..v=NaN Not-a-Number (see Note 2)
ife=255&f=0..v=(-Lx» Overflow

ifO<e<255. ... v=(-1fx 2% x (1.f) Normalized
fe=0&f£0...v=(-19x 2% (0.f) Denormalized
ife=0&f=0..v=(-1Fx0 + zero

where e = binary value of all C's (exponent)

f = binary value of all Q's (fraction)

NOTES: 1. Bit 7 of byte 4 must be zero to gus@runiqueness of the start of scan in the Mukgale
format (0058). It may be non zero in the demuwdeld format (8058).
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12.

13.

14.

15.

16.

17.

18.

2. A Not-a-Number (NaN) is interpreted asiraralid number. All other numbers are valid and
interpreted as described above.

Allow for the use of blocked records. Allow thed demultiplexed data (integral number of traness block).

Headers will not be blocked. All records in a Bledgll be the same size. Not all blocks will be tame size.
Byte 20 in the general header (B1 = 1) will indichtocked data. Blocks will be limited to 128 kijoes. All

traces in a block are in the same Channel Set.

Added the effective stack order (unsigned Pinam byte 30 in the Channel Set descriptor. t&&€t if the trace
data was intentionally set to real 0. Set to Ioiktack. Set to the effective stack order if tha dgthe result of
stacked data (with or without processing).

Improved definition of undefined fields. Alhdefined fields will be specified as: "This fielsl indefined by
this format".

Added provisions for a Trace Edit byte (byte 1@efmux Trace Header) to indicate traces zeroedfbon or
roll-off and to indicate deliberately zeroed traces

TR=0 No edit of this trace
TR=1 Trace part of dead channels for roll-on drailspread; trace intentionally zeroed.
TR=2 Trace intentionally zeroed.

Increased precision of MP factor, using bytd fhe Channel Set descriptor.

Since modern seismic vessels record more tharstoeamer at a time, a standard convention is redjuo
identify which streamer recorded each channel t.dehe Channel Set Descriptors are updated toldndmid
task. The definition of a channel set is expandeiticlude the following rules. A channel set igraup of
channels that:

a) Use identical recording parameters. This thedtthe same record length and sampling interval.

b) Use identical processing parameters, incluttiegsame filter selection and array forming paranset
A field has been added to Channel Set Descriptisr B8 to describe any array forming applied to data
in that channel set.

C) Originates from the same streamer cable fommatata. The streamer cable number for each ehann
set has been added to Channel Set Descriptor byte 3
d) Consists of channels with the same group sgadtor example, if one steamer has short grougirgpa

close to the boat and longer groups spacing at tifsgts, the data from that streamer would be
recorded as two channel sets.

In addition, the first channel in each channelgistart with Trace number one.
Correct the MP factor calculation (refer to Apgdix E7 in the SEG-D recording format descripion.

MP CALCULATION

The calculation oMP for a data recording method is given by one ofdllewing equations:

(@8] MP = FS—PA — Cmax; for binary exponents,

2 MP = FS— PA — 2 x Cmax; for quaternary exponents,

3 MP = FS— PA — 4 x Cmax; for hexadecimal exponents (except the 4 byte excess 64 method),
4) MP = FS—PA — 4 x (Cmax — 64); for excess 64 hexadecimal exponents,

) MP = FS—PA — (Cmax — 127); for 32 bit IEEE exponents,

where
25 = Converter full scale (millivolts),
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2™ = Minimum system gain,

and
Cmax = maximum value of the data exponent,
Cmax = 15 for binary exponents,
7 for quaternary exponents,
3 for hexadecimal exponents except excéss 6
127 for excess 64 exponents, and
255 for 32 bit IEEE exponents.

19. Added the option for using record lengths iliseicond increments (rather than the previous 9@éond
increments). The Extended Record Length is therddength, in unsigned binary milliseconds, anad&rded
in bytes 15-17 in General Header Block #2. If tpsion is used, Record Length (R), in the Gendedder
Block #1, bytes 26, 27 must be set to FFF.
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3.0 Format Overview

A SEG-D record consists of three different parntsesl consecutively on a storage media.

Record Header Trace Data Record Trailer
(Mandatory) (Optional) (Optional)
Start or record End or record

On blocked devices like tapes, each of these parts start on a block boundary.

The SEG-D, Rev 3.format treats data going to physical storage devasa byte stream which may be conveniently
divided, if needed, into records and blotkBigure 1 illustrates a typical record structure.

Each SEG-D Rev 3.0 dataset must begin with a stouagf label, as detailed in section 4. Followihg tabel, each
SEG-D record is recorded in demultiplexed form&GSD, Rev 3.0 does not support multiplexed datands

A tape or other media to be used for SEG-D, Regcdnding may be partitioned. Each partition, ahetape if not
partitioned, constitutes one storage unit. A dilekis a partition of a disk, and hence constiuestorage unit. If SEG-
D data are stored on a raw disk device (no filesysi.e. a byte stream device), the entire deviag be considered a
storage unit. Transferring SEG-D data across ndtsvisrallowed. Each network port (e.g. TCP or UDEkst) is then
considered a storage unit. A network port may bedus transfer an unlimited sequence of SEG-D frelcbrds.
However each time the transfer is closed and (ejeg@, the data must be prepended with a storagdabei. Using
other types of media for storing or transferringGSE data is allowed. Some examples are USB mentarkss flash
devices, solid state disks, DVDs, serial ports, etvernet transfer. The same rule applies heréhefdevice is
partitioned, e.g. placing each field file into gamte disk file, each partition is consideredaaiagie unit. However if
SEG-D data are read/written to the entire devicengsunit, the entire device is considered a seotait.

The storage unit label (tape label) shall congighe first 128 bytes of the first user-writablg@éarecord in the first
user-writable physical block and may, optionallg,fbllowed by a File Mark. No File Mark shall beiiten before the
storage unit label. For field tapes we recommeedstbrage unit label be followed by a File Mark.

When blocked data are being recorded, all of ttaalées may be included in the same block with thi@ithannel set.
If the header spans multiple blocks, the remairpag of the header may be stored in the same ldscthe initial
channel set. Each channel set may be split actosk boundaries. A trace may be split across sévwdoaks, and a
trace does not have to start on at a block boundéug trace header may also be split across blocks.

Data may be recorded in large blocks to maximizettansfer rates with high density tape systembred types of
device structures are supported:

A) Variable block length devices.

Every shot record must be aligned on a block baonéi.e. each block will contain data from onlyeoshot
record). Multiple channel sets may be includeddnh block. Blocks should not be padded to makie ldregth
up to the maximum block size specified in the Sjerdinit Label.

Storage Unit Structure in field 3 in Storage Urdbel must contain the text “RECORD”

! Each new field file must begin at a record boupdar
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B) Byte stream devices

There is no concept of a block, even though tieeeehidden underlying physical block structurethivi each
file, one or more shot records are written conseelytwithout any gap.

Storage Unit Structure in field 3 in Storage Urabel must contain the text “RECORD”, and Maximumhodk
Size should be set to 1.

C) Fixed block length devices

Every shot record must be aligned on a block baon¢i.e. each block will contain data from onlyeoshot
record). Multiple channel sets may be includecach block. Typically the last block in a shot mecwill
contain less data than the block size, the remgipart of this block will be padded with characteithout any
information.

Storage Unit Structure in Field 3 in Storage Wm@Ebel must contain the text “FIXREC” and the blagke is
found in Field 5 in Storage Unit Label.

Note: Structure A can be mapped to a file diyebtit one can not re-generate the same inter-tjagls (if
present) and File Marks from data stored on a 8teucture B and C can be mapped to a file direatigt the
structure can be re-generated apart from the aligiosition of the File Marks.

The SEG-D, Rev 3.0 format treats data going to &pea byte stream. File Marks are not requiresefzarate shot
records, however File Marks may be included betwsit records where appropriate to ease error eeg@and/or to

provide logical partitioning of the data. If usédle Marks may only be recorded at shot recordnblanies. For field

tapes, File Marks should be written as frequerdlpassible, preferably for every shot. If datasiaged on disk, many
shots can be stored in each file. When SEG-D,R@wata are recorded on tape, an EOD mark musidoeded after

that last valid record and prior to the end of tape

If the tape media supports multiple partitions, SB@ata may be written to any of the partitionstlod tape, each
beginning with a Storage Unit Label. Data from qguagtition cannot “run-over” into a subsequent itiart, each
partition must be capable of being decoded in igwia

On one tape, it is allowable to mix partitions @ning SEG-D data with partitions containing nonGsE formatted
information.

The headers of SEG-D Rev 3.0 can be very large amdpto previous versions of the format. The maxmiar each
of the main header types are shown below:

* General Header: 2,097,120 bytes ~ 2 MB
e Skew headers: 2,097,120 bytes ~2 MB
» Scan type header/Channel Set descriptors: 6,29by368 ~ 6 MB per scan type (up to 99 scan types)
* Extended Header: 536,870,880 byte$12 MB
» External Header: 536,870,880 bytes512 MB
* General Trailer: 137,438,953,440 bytes ~ 128 GB
* Trace Header: 8,180 bytes ~ 8 kB
In addition, the maximum trace size is
» Trace: 8,180 (header) + 34,359,738,360 (datasbyt®2 GB

Note: The headers and traces may therefore spatipteulape blocks
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SEGD Rev 3.0 disconnects tape blocks from datakbloompletely, the start of a header block/stattaafe may be
anywhere in a tape block. A header may also belsgtiveen two tape blocks, e.g. a trace headeharag just one
byte in one tape block, and the rest continuindpénext block.

The maximum block size used on the storage medistésl in the Tape Label, bytes 20-29. The maxinmioek size is
limited to about 4 GB in SEG-D Rev 3.0. If the sige device supports less than 4GB blocks, the maxitviock size
is determined by the manufacturer of the device fofiowing values should be used as the maximuwukbtize in the
media Tape Label:

For fixed block size media, this will be the blogke of the media.

For variable block media, this will be the maximbiack size used on the tape. The size is deternbgdte
data recorder, and may be less than the maximune wdtermined by the device manufacturer. Thes$inald
be selected to allow efficient reading and writiteda to/from the media.

For byte stream media, e.g. tape devices like BR, #SB memory sticks, network transfer, etc., the
maximum block size is always set to 1.

SEG-D data is streamed to/from the storage ded@esdream of bytes, split into blocks as defingthle device
manufacturer and the maximum block size in the Tagieel, with the following modifications:

The Tape Label must be located at the beginningeomedia, with no preceding data.
It is strongly recommended to write an end-of-filark after the Tape Label.

The General Header Block #1 (start of record) filse Trace Header (start of data) and the fBenheral
Trailer block (start of trailer) will alwaybke located at the beginning of a device block.fied block size
media, this means the previous block may have foableed with zeros, and for variable block sizeimete
previous block may be smaller than the maximumloBize indicated in the Tape Label.
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Information layout

128 bytes 32 bytes 32 bytes 32 bytes Nx32 bytes Nx32 bytes Nx32 bytes 96 bytes 96 bytes
B E | General | General | General : CRS : Channel | Channel Channel | Sample Channel | Sample | Extended External General E | Next Last E TOC E|E
o Li'i?rlzg; O | header header header G&"T{:;;T;o definition S((;urt:::nlanlgo set 1 set2 setn skew setn skew header header Data trailer O| SEGD SEGD | O File Oo| O
T F #1 #2 #3 P (optional) P! Header Header Header | Header Header | Header | (optional) (optional) (optional) | F | record record | F | (optional) | F | F
<4—Additional General Header blocks—Jp»4¢————————Scantype ———————————p» --- —/L/qs»t,scamype‘;‘/// - -g
T IS
< SEGD channel description header " » g T
< — —-==""SEGD record header > i e
H H H H H H H H H H
D Data D Data D Data D Data D Data D Data D Data D Data D Data D Data
R R R R R R R R R R
o . %f;ééé‘T;htTrace —p 4—Trace n—p4—Trace 1—Pp 4—Trace n—p 4—Trace —Pp 4—Trace ni—Pp
4 Chamnelsétt—————— P4 Channelset2————» <4——Channelset——p
e < e — type 1 » < type 2———p  4—Last scantype—p-
20 bytes = o VP
- . . User defined
Demux Sensor Source Position Orientation
trace Tr::ti ::izﬂer information information information information ":ife:zsier
header (optional) (optional) (optional) (optional) (optional)
« Trace header (up to 8180 bytes) »

SEG-

Figure 1. Record Format
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<4——Increasing Physical Block Number

Device specific file mark (optional)

Record Header (partial)

Record Header (partial)

Trace Header
Chset 1Trace 1

Data Chset 1/ Trace 1(partial)

Data Chs 1/Tr 1
(partial)

Trace Header
Chset 1 Trace 2

Data Chset 1/ Trace 2

Data Chset 1/ Trace 2 (partial)

Trace Header
Chset 1Trace 3

Data Chset 1/ Trace 3 (partial)

(partial)

~—
— ~ d
" I~ Data Chset 2 ~ Data Chset2 '«
Data Chset 1/ T rtial >
ata Chse race n (partial) ¥ Trace 1 g Trace2 |3
I I I
~
Data Channelset n/Trace n,
General Trailer, block 1
—

General Trailer, block Nyajier

¢—————————————Maximum Block Size (Tape Label, Field 5)
[¢—————————————Maximum Physical Block Length of Device

Device specific file mark (optional)

Figure 2. Variable Block Length Format Example
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Tape Label requirements:
Field 3: Record

Field 5: Largest block size
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4—— Increasing Physical Block Number

Device specific file mark (optional)

Record Header (partial)

Record Header (partial) Pad (0x0)

Trace Header

Chset 1Trace 1 Data Chset 1/ Trace 1(partial)

Data Chs 1/Tr 1 ! Trace Header Data Chset 1/ Trace 2
(partial) Chset 1 Trace 2

" Trace Header :
Data Chset 1/ Trace 2 (partial) Chset 1 Trace 3 Data Chset 1/ Trace 3 (partial)
—
= N ©
: I~ Data Chset 2 R Data Chset2 < [E
/ | >
Data Chset 1 / Trace n; (partial) g Trace 1 z Trace 2 zk
.y I I
~—
Data Channelset n/Trace n, Pad (0x0)
General Trailer, block 1
—
General Trailer, block Nyaier Pad (0x0) Tape Label requirements:
Field 3: FixRec
Field 5: Block size of device
< Maximum Physical Block Length of Device >

Device specific file mark (optional)

Figure 3. Fixed Block Length Format Example
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Device specific file mark

Record
Header

Data (Traces)

Shot Record #1

Record

Data (Traces) Header Data (Traces)

Shot Record #1

A4
A

Shot Record #2

Data (Traces)

General
Trailer

One Field Fle————————»

Shot Record #2

Record
Header

Data (Traces)

\/\k/\\/\\/\

Shot Record #3

A 4
A

General
Data (Traces) Trailer

A4

Shot Record #3

Tape Label requirements:
Field 3: Record

Field 5: Largest Block Size set to 1
Field 10: Max shots/file set to
number of records between file
marks (in this example 3)

Device specific file mark

Figure 4. Byte Stream Device Example (3 records with and without General Trailer)
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One Field Fle——mm

Start of disk file

Tape Record
Label Header Data (Traces)
e Shot Record #1
Record
Data (T!
ata (Traces) Header Data (Traces)

Shot Record #1

Shot Record #2

Data (Traces)

General
Trailer

Shot Record #2

Record
Header

Data (Traces)

)
)
)
)

Yy
A

Shot Record #3

N

Data (Traces)

General
Trailer

Shot Record #3

h 4

End of disk file

Figure 5. Disk File Example (3 records with and without General Trailer)
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Disk file

Format is similar to Byte Stream
device, however each disk file is a
storage unit starting with a Tape
Label, and may contain any
number of SEG-D records.

Network transfer (e.g. Ethernet
Similar format is used when
transferring SEG-D records
across networks. Every time a
network port is opened/transfer
initiated, it is viewed as starting a
new storage unit, hence a Tape
Label must be sent prior to any
SEG-D records. If number of
records to be sent is unknown at
the initiation of transfer, Field 10
of the Tape Label is set to 0.

Tape Label requirements:
Field 3: Record

Field 5: Largest Block Size set to 1
Field 10: Max shots/file set to
number of records in file (in this
example 3). If unknown at the time
of Tape Label creation, set to 0
(undefined/unknown)
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3.1 SEG-Dtimestamp

SEG-D Rev 3.0 supports a more accurate time stéap provided by the earlier versions. (Rev. 2.x baty a
timestamp accurate to one second stored in GeHerder Block #1.) There is need to be able to gaeh sample an
accurate timestamp, to be able to tie seismic ttaexternal events, externally acquired data, wilai. Previously
every manufacturer had their own proprietary tiroemiat, e.g. by storing a timestamp as part of theeritled or
External Header. As of SEG-D Rev 3.0, a timestamptored in General Header Block #3, bytes 1 tt & still
permissible to store timestamps as part of therBateor Extended Header, however the official tioighe SEG-D
record is now found in General Header Block #3.

Definition

A SEG-D Rev 3.0 timestamp is an 8 byte, signeekrmigan integer counting the number of microsecanase
6 Jan 1980 00:00:00 (GPS epoch). The timestamgualéo GPS time converted to microseconds.

This 8 byte timestamp is heretofore referred ta 8EG-D timestamp
The number range an 8 byte microsecond count stgpisaspproximately 9223372036854 seconds or 2924a(s.

Dates before 6 Jan 1980 00:00:00 will have negdiimestamps. The earliest timestamp allowed inrpewisions of
SEG-D was 1 Jan 1970 00:00:00 (SEG-D epoch). Seevlder more details regarding conversion betwesmrestamp
and UTC.

There are several reasons why GPS time has bemateskhs basis of SEG-D timestamp:
- Most seismic acquisition systems use GPS for poditg, and hence have GPS time easily available

- GPS time does not contain leap seconds, which woalde a problem for processing of any record itrgss
leap second boundaries (remember, in Rev 3.0 merasuts at several different times during the recoag
exist). For this reason, UTC was not chosen as lhaistimestamp.

- There are other time formats without leap secosdsh as International Atomic Time (TAIl) which track
proper time on the Earth’s geoid; however GPS issnsommonly used in seismic acquisition systems.

- There are proposals for redefinition of UTC (tomgéhiate leap seconds). This would cause problems for
handling historical data (i.e. tapes), as therelevbe a difference in definition before and aftez thange.

- Leap seconds are unpredictable (the Earth rotapeed changes at an unpredictable rate), so d@tipassible
to create a mathematical formula to calculate s=qond.

Relative Time Mode record

For recording systems without absolute time, tireedtamp in General Header Block #3 (bytes 1 to@tre set to 0,
and the Relative Time Mode in General Header BlggKbyte 30) set to 1. All timestamps in the recast then be
relative to start of record (time zero). If refecerto absolute time is required for such a rectivel,manufacturer is
responsible for providing the required informatssparately.

The time stamp in General Header Block #1 can ilatRe Time Mode either be set to 1 Jan 1970, grayimate
value of the actual time, or a relative time comgpato other records in the survey, whatever the ufaaturer
determines would best help interpretation of thia.da
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SEG-D timestamp and UTC conversion

There are a few problems with choosing GPS timdoasdation for a SEG-D timestamp, mainly relatedthe
timestamp in General Header Block #1, which is UTGordinated Universal Time) or GMT (Greenwich M&me).
This has not been changed in Rev. 3.0 for backeamntpatibility. However, when reading and writing&-D Rev 3.0
records, it is important to handle the differendes,by adding the proper number of leap seconds.

GPS was aligned with UTC on 6 Jan 1980, but dubdovariation in Earth’s rotation, the definitioh seconds, etc.,
leap seconds have to be added to UTC. As of APAB2UTC time is 15 seconds behind GPS time

The sequence of dates of the UTC second markeirsgdeap second are:

31 December 2005, 23h 59m 59s
31 December 2005, 23h 59m 60s
01 January 2006, Oh Om Os

Note: The interpretation of UTC timestamps needs to aBOvas a value of seconds! This was previouslhaoobunted
for in the Rev 2.x standard.

As GPS time is not defined prior to 6 Jan 198(p econds are added to UTC as defined by Intemadttomic Time

(TAI) such that the SEG-D timestamp equals TAI tiptes 19 seconds at the TAI epoch (1 Jan 1972 G@OPO(The

reason for the 19 seconds difference is the TAlashto start off with an initial difference to UT& 10 seconds (TAI
was synchronized with UTC at the start of 1958, laasl drifted ever since), then 9 leap seconds added during the
1970s. As GPS time was synchronized to UTC 6 J&0,18PS time is now running at a fixed 19 secoffigérdince to

TALl)

Prior to 1970 no official leap seconds existedS&65-D defines for the purpose of timestamp/UTC eosions that no
leap seconds exist for 1970 and 1971 (this shcaNe kery few practical consequences).

UTC to SEG-D timestamp difference:
01 MAR 2008: UTC 14 seconds behind timestamp
06 JAN 1980: UTC equal to timestamp
01 JAN 1970: UTC 9 seconds ahead of timestamp
See Appendix E for examples of conversions betwEEd and SEG-D timestamp.

The table below shows leap seconds added to UTE€ ginte 1970. Note the values for 1970 and 197itdfies) are
not according to international standards; theyjastvalues used to allow conversion of dates badkJan 1970 (SEG-
D epoch):

Year 30 June 31 Dec
1970 none none
1971 none none
1972 +1 second +1 second
1973 none +1 second
thru each year
1979

1980 none none
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1981 +1 second none
1982 +1 second none
1983 +1 second none
1984 none none
1985 +1 second none
1986 none none
1987 none +1 second
1988 none none
1989 none +1 second
1990 none +1 second
1991 none none
1992 +1 second none
1993 +1 second none
1994 +1 second none
1995 none +1 second
1996 none none
1997 +1 second none
1998 none +1 second
1999 none none
thru

2004

2005 none +1 second
2006 none none
2007 none none
2008 none +1 second
2009 none none
2010 none none

3.2  Multi-component data

Rev 2.x had limited support for multi-componentajaiut with several deficiencies. Rev 3.0 introduseveral new

sensor types, and Position/Orientation header blaxketter cope with multi-component acquisition.
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Multi-component data should be recorded with eamiponent in separate channel sets, i.e. the X coeman one
channel set, the Y component in another, etc. Dngponent type must be clearly indicated in the @khSet Header
and Trace Header Extension #1. The indices in THesder Extension #1 (i.e. receiver line/point/pamdex/group
index/depth index/reshoot index) will indicate whiitaces have to be processed together as a gnifperotation. The
group index will indicate the component number. Bkasor type will indicate which type of data etrelse contains.
Component numbering must be made such that

Cnorth Ril R12 RlS C1

Ceast |=|Rn Rn Ry ™G

Cvertical R31 R32 R33 CS

C is a component as indicated, R is the rotatiotrirndescribed by the values found in the OrientatHeader. ¢ C,,
C;indicates the component numbers (group index) rithagt be used in the trace extension headgfin, Ceasi Crertical
are components in the indicated direction afteation. Please refer to the drawing in the Orieatatieader section for
a better description of the different components.

3.3 Extended recording mode

To be able to support different types of advanemrding systems requiring very long record tin®&sG-D supports
anExtended Recording Mode.

Extended Recording Mode is turned on by settinggkiended Recording Mode flag of General HeadecIB#3 to 1
(byte 29). The trace will then start at the timdicated by the Timestamp Block in the Trace Heawdlet as calculated
by using the Start Time (byte 5-8) of the Channel Beader. As a consequence of this, the tracextenBed
Recording mode can utilize the ent#294,967,295 samplésce length.

As a Timestamp block is used to determine the tifrfast sample in each Channel Set (e.g. eachldatk), Extended
Recording mode also allows recording non-continudats. By adjusting the number of samples in than@il Set
header (bytes 13-16), and the start time in theeStamp header (bytes 1-8), the data may conta@shhlote that the
number of samples in each channelset is not radjtoree the same. Please refer to Appendix E.1d Eah0) for some
examples of how Extended Recording Mode may bzexi!

3.4 Permanent recording systems

SEG-D Rev 3.0 is also designed to support permasysteém recording, though its primary usage isnenéicquisition
of land/marine/seabed/transition zone surveys.

A permanent system consists of units with typicalyew sensors, and recording can last for daysven weeks.
SEG-D 3.0 supports traces of up to 2147 secontEngith. To record data for longer than this, midtiphannel sets
must be used, i.e. the same traces continue ietmélt channel set. Séxtended Recording Modebove. Multiple
traces from the same sensor are not allowed irchaenel set, but it is not necessary to make asoaw type for the
next channel set. This allows recording of upt@294,967,295 sampler trace * 65535 (max number of channel
sets) = 281,470,681 seconds or approximately 3288 avith highest sample rate (1 microsecond). Fancae
commonly used sample rate of 2 millisecs, the marmimnecord length is increased to more than 178%@sydf longer
recording is required, multiple SEG-D records mustcreated. (Note: The example above assumes arlglmannel
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type is recorded. If multiple channel types aredegle multiple channel sets must be created, anchthémum record
length will be reduced accordingly.)

The sizes of headers have been extended to suppoeixtended amount of meta information requiredormanent

surveys. Metadata recording incidents occurringughout the record may appear as part of the EatemExtended

Headers, inserted into the Trace Header Extensioappended to the General Trailer. For devicel livitited amount

of memory and CPU, the General Trailer option mightpreferable. All metadata should be tagged thi¢hSEG-D

timestamp (if time related), and/or scantype#/ceaspt#/trace# (if trace related, and informatioh necorded as part
of the Trace Header).

3.5 Time drift

Some acquisition systems deploy single sensorfomibng periods of time without synchronizatiorthvother parts of
the acquisition system or an external clock refeege.g. GPS). Time drift (i.e. the clock runningdaster or slower rate
than GPS) is then a problem. SEGD supports reapttim time drift for each individual trace in thene Drift Header
block by storing the time of deployment and retaiesf the sensor, and the corresponding time affset

The data can then be time drift corrected usingaghalues directly (linear time correction). If aneadvanced time drift
correction is desired, the manufacturer is freéd®o. The manufacturer must then provide the tirifecorrection
information in manufacturer specific header blookpossibly other external data.

Trace data from a sensor unit may be recorded @C56rmat using a drifting clock, both in normaldeextended
recording mode. However all channels within theordanust have the same time drift (i.e. use theesimme reference
system).

Note:

Trace datanust be time drift corrected before merging trace diattan multiple drifting sensor units into one single
SEGD record, i.e. start of trace must be alignad,sample rate must be corrected. SEGD does npbsupegular
(drifting) sample intervals or time skew betweearmtels other than specified in the skew blocksteaa® sample skew
values.

See Appendix E, EM survey, for more details regagdhe time drift correction.

3.6 Positions in SEG-D

SEG-D allows for multiple coordinate tuples for dagation. A coordinate tuple is an ordered setaufrdinates
describing a position. For redundancy, two cooritaples can be given in different coordinatenazfee types for any
position, e.g. geographic and projected. Coordireference system types are:

Coordinate Tuple
CRS lype Coord 1 Coord 2 Coord 3
projected easting or northing| northing or easting
(see note 1) (see note 2) (see note 2)
geographic2D latitude longitude
geographic3D latitude longitude ellipsoidal height
vertical gravity-related height
or depth(see note 3)
geocentric geocentric X geocentric Y geocentric Z
compound latitude longitude gravity-related height
geographic+vertical or depth(see note 3) T
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compound easting or northing| northing or easting| gravity-related height
projected+vertical (see note 2) (see note 2) or depth(see note 3)

Notes:

1) Sometimes called "map grid".

2) There is significant variation worldwide in thenvention used for projected CRS axis order atlesfation. In
some cases the easting will be given before thimimgrand in other cases the order will be northoetpre
easting. In both of these scenarios the axagbe labeled X and Y; in such instances the firstrdimate will be
labeled X regardless of whether easting or northimg the second coordinate labeled Y.

3) Whether vertical coordinates are heights (paesitip) or depths (positive down) will be definedhe CRS
definition.

These three fields need to hold the following vaiue

Coord 1 Coord 2 Coord 3
min max min max min max
Value range: | -9,999,999| 60,800,000 -9,999,999 60,800,000 -60400] 6,400,000
Resolution: 10 significant figures 10 significant figures 9migcant figures
All coordinate fields are to be capable of beirgnsd.

Every coordinate tuple must be time-stamped, aligumultiple coordinate tuples to be given for aayrse or receiver
location in the record. Coordinates for each lazatnay be given for various phases of a projedanrpng, execution,
etc.

Coordinates only define location unambiguously wtrenCoordinate Reference System (CRS) to which éhe
referenced has been identified. This is done thrdhg Location Data and/or Location Data EPSG Refax extended
textual stanza. That Location Data stanza may pplemented with a Location Data Transformation rectésl textual
stanza. These stanzas are defined in Appendix Bt@aneld in the General Header in multiple Coordiriéeference
System Identification blocks.

All coordinates in a SEG-D file should preferabdyerence the same coordinate reference systemCB8edefinition
and Location Data stanza then applies to all looati Should there be a requirement to store coatekrin one of a
number of CRSs, then each CRS requires identifiodtirough separate Location Data and/or Locatiata[EPSG
Reference extended textual stanzas. Each coordietitaust be related to the relevant CRS througifieaence to the
relevant Location Data Stanza ID value, a singieger number between 1 and 65535.
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4.0 SEG-D, Rev 3.0 Structure

4.1 Rev 3.0 Storage Unit Label (Tape Label)

The first 128 bytes of data on a Rev 3.0 tape moissist of ASCII characters and will constitutetar&ge Unit Label.
This label is very similar to the RP-66 storaget latiel. The Storage Unit Label is also often neférto as the “Tape
Label” for historical reasons. The label formasisnmarized in the table below.

If the tape media supports multiple partitions, SE@Gata may be written to any of the partitionstioé tape, each
beginning with a Storage Unit Label. Data from guagtition can not “run over” into a subsequenttifan, each
partition must be capable of being decoded in igoia

On one tape, it is allowed to mix partitions contag SEG-D data with partitions containing non SEGermatted
information.

Table 1: Label

Field Description Bytes Start — end byte
1 Storage unit sequence number 4 1-4
2 SEG-D Revision 5 5-9
3 Storage unit structure (fixed or variable) 6 —1105
4 Binding edition 4 16 -19
5 Maximum block size 10 20-29
6 API Producer organization code 10 30-39
7 Creation date 11 40 - 50
8 Serial number 12 51 -62
9 Reserved 6 63 — 68
10 Storage set identifier 60
11 External Label Name 12 69 — 80
12 Recording Entity Name 24 81-104
13 User defined 14 105 -118
14 Max shot records per field record 10 1198 12

Field 1  TheStorage Unit Sequence Numbers an integer in the range 1 to 9999 that ind#te order in which
the current storage unit occurs in the storageT$et.first storage unit of a storage set has sesuramber
1, the second 2, and so on. This number is reprdesing the characters 0 to 9, right justifiethiéading
blanks if needed to fill out the field (No leadingros). The rightmost character is in byte 4 ofitiieel. This
field is optional If not used, it must be blank (filled with blankaracters). This implies that this is the only
storage unit within the storage set. Separatea§éoBets should be used for different data types.
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Field 2

Field 3

Field 4

Field 5

Field 6

Field 7

TheSEG-D Revisionfield indicates which revision of SEG-D was usedrécord the data on this tape.
SD3.0 indicates that the data was recorded usirig-BERevision 3.0 (SD2.1 in previous revisien)his
field is required.

Storage Unit Structure is a name indicating the record structure of ttegage unit. This name is left
justified with trailing blanks if needed to fill othe field. The leftmost character is in byte XQhe label.
For SEG-D, Rev 3 tapes, this field must contain (RERD” or “FIXREC”. This field is required

“RECORD” — Records may be of variable length, iaggup to the Blocksize length specified in the
maximum Block size field of the storage unit lapehot zero). If the maximum Block size specifisczero,
then records may be of any length.

“FIXREC” — All records in the storage unit haveetsame length, namely that specified in the maximum
Block size field of the storage unit label. Altlgbuall storage units in the same storage set mast A
FIXREC structure, the maximum record length maydiféerent in different storage units. When the
FIXREC option is used, then the maximum record tleffigld shall not be 0 (zero).

Binding edition is the character B in byte 16 of the label folloMi®y a positive integer in the range 1 to 999
(no leading zeros), left justified with trailing drks if needed to fill out the field. The integealue
corresponds to the edition of the Part 3 of the, A/R66 standard used to describe the physical rignofi
the logical format to the storage uriitis field is requiredT he field should be set to ‘B2 ' for SEG-D Rev
3.0.

Maximum Block Size is an integer in the range of 0 to 4,294,967,285-(), indicating the maximum
block length for the storage unit, or O (zero)ntdeclared. This number is represented using thexctaas 0
to 9, right justified, with leading blanks if nesesy to fill out the field (no leading zeros). Ttightmost
character is byte 29 of the label. A valid valu®drzero) must be recorded. A value of 1 means $tygam
device (e.g. disk)lt is highly recommended to indicate the maximuatlkllength where possible, as this
will determine the size buffer needed to read ta,dand will enable reading the data at a moreiropt
speed (using multi-block read).

Producer organization codeis an integer in the range of 0 to 4,294,967,28%-() indicating the
organization code of the storage unit producers Thimber is represented using the characters Qrigh®
justified, with leading blanks if necessary to 6llit the field (NO leading zeros). The rightmosaretter is
byte 39 of the labelThis field may be empty, i.e. may contain all b&arik which case no storage unit
producer is specified (i.e. same as RP-66 V2).

Organization codes are assigned by Energisticeidy the Petrotechnical Open Standards Consortium
(POSC), which maintains the current list of codelease refer to Appendix C for a list of the cutlsen
assigned codes. To request a new organization codgct:

Energistics

24 E. Greenway Plaza

Suite 1315

Houston, TX 77046-2414 USA
+1 713 784-1880 telephone

+1 713 784-9219 fax
info@enerqistics.org

Creation dateis the earliest date that any current informati@s recorded on the storage unit. The date is
represented in the form dd-MMM-yyyy, where yyyytige year (e.g. 1996), MMM is one of (JAN, FEB,
MAR, APR, MAY, JUN, JUL, AUG, SEP, OCT, NOV, DEGnd dd is the day of the month in the range 1
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Field 8

Field 9

to 31. Days 1 to 9 may have one leading blank. Séyearator is a hyphen (codeifp This field is
required.

Serial number is an ID used to distinguish the storage unit frotiner storage units in an archive of an
enterprise. The specification and management odlseambers is delegated to organizations using thi
standard. If an external label is used the namedeumust be a subset of the serial number or therkad
Label Name in Field 10, and must occupy the riglsimoinaracters in the serial number (or ExternaleLab
Name). This field is required.

This field is reserved and should be reedras all blanks (code 3g).

Field 10-12 TheStorage set identifieris a descriptive name for the storage set. Eviamage unit in the same storage

set shall have the same value for tiser defined portion of the storage set identifier in its storage unit
label. Included in thé&torage Set Identifieris theExternal Label Name The characters in this field are
right justified with leading blank characters aquieed. If the tape does not have a physical labeh this
field must be blank. A physical label is optionalt if it exists, then this field is required ornifythe external
label is different from the lower 6 characters lod Serial Number in Field 8. The next field in Birage
set identifier is theRecording Entity Name This must contain the crew number or name, oresother
unique identifier which will differentiate the rerling entity which recorded this data from any othe
recording entity within the organization (as inaddin field 6). The 24 bytes may by any alphanumeri
characters. If multiple recording systems are use@ vessel or crew, then data recorded on eatbnsys
must be clearly distinguished. For example, an AB€bphysical crew (party 13), on the M/V Gopher,
recording data on two Zip 6000 recording systenmghirinave a Recording Entity Name on tapes recording
on the first recording system of:

ABC, Gopher, P13, Zip#1
On the second system, the Recording Entity Nanghtnhie:
ABC, Gopher, P13, Zip#2

The Recording Entity Name field is required.

Field 13 USER DEFINED

The next 14 bytes in this field may contain anyeotuser input information. The only restrictiorthiat the data
must be in ASCII.

Field 14 Max Number of shot records per field record Field Records are data between File Marks (18)y

4.2

It is not acceptable to use an ANSI label (or atheplabel or data) prior to the Storage Unit Label

An external, physical label is not required.

Rev 3.0 Table of Contents (TOC) File (optional)

The SEG-D TOC FILE is a table of contents for acffietape/file/storage unit. The TOC file consisfsa 448 byte
header defining general survey information, follovioy a list containing one 64 byte entry for eaBGSD record on
tape. The purpose of this list is to provide fasgkion of data, and give an overview of the stenagdia without
scanning through the entire e.g. tape.

The TOC file is optional, however for tapes andeotlarge media it is highly recommended to creal©g file.
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Note: The recorder is responsible for allocating encsjggice at the end of the storage media to allovaggoof the TOC
file. The size of the TOC file is not large, pleaster to the end of this section for an exampl& O file size

calculation.

The SEG-D TOC file may be stored on disk to proxddeoverview of, and fast access to, the data@migdia. It is
critical that the Serial Number in the Tape Labekl the SEG-D TOC Header matches to facilitateftimistionality. The
naming convention of these files should include$keal Number, Storage Unit Sequence Number em the Tape
Label, to ease the matching of TOC file to tape imed

On tape the TOC file must be separated from therathta with a File Mark before and after. The Tiis most
commonly stored at the end of tape (after last $E@eord, before any double File Mark or end of ragdhough it may

also be stored at the beginning, directly followihg Tape Label.

On disk (and similar devices), where no File Maekists, the TOC file will not be separated from test of the data,
hence the reader will need to recognize the TO€ HdadeT OC identifier'SEGD TOC FILE".

The TOC file consists of a header, followed by ®@C entry for each SEG-D record on the storage anedi

4.2.1 TOC Header

11%

Field Description Datatypg Start—end byt
1 TOC identifier. ASCII text 1-13
2 SEG-D Revision ASCII text 14-19
3 Serial number ASCII text 20-31
4 Client Identification ASCII text 32-63
5 Vessel/Crew Identification ASCII text 64 — 95
6 Country ASCII text 96 — 127
7 Region ASCII text 128 — 159
8 Block ASCII text 160 — 191
9 Survey Area Name ASCII text 192 - 223
10 Contract Number ASCII text 224 — 255
11 License ID ASCII text 256 — 287
12 | Survey Type ASCII text 288 — 307
13 Acquisition Contractor ASCII text 308 — 339
14 Acquisition Dates (from-to) ASCII text 340 — 364
15 Job Identification ASCII text 365 — 396
16 Media Sequence Within Record Set ASCII text 3902
17 Data Type Identifier ASCII text 403 - 434
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18 Undefined, fill with spaces (ASCII code g2 ASCII text 435 -438

19 Number Of Entries In TOC File ASCII text 439434

The ASCII text fields are left justified, spacé,(ASCIl 32,5 padded, unless otherwise specified. ASCI! fietds be
left blank, i.e. contain only space (* , ASCII 32 if they are not relevant.

If data from multiple surveys are present on theess&EG-D media, most fields of the header may fvélenk. If some
fields are common to all data, they may be filledNote: Storing data from e.g. multiple surveytocthe same tape is
not recommended.

Field 1 TOC identifier . Text indicating this is a TOC file. The field shd be set t6SEGD TOC FILE",
This field is required

Field 2 SEG-D Revision.Indicates which SEG-D revision data is stored @nrttedia. The field should be set to
SD3.0 to indicate SEG-D Revision 3.0. Must be ighto the SEG-D Revision (Field 2) of the Tape
Label of this storage unit (i.e. tape/disk fil&is field is required

Field 3 Serial number. Must be identical to the Serial Number (Field 8}rad Tape Label of this storage unit
(i.e. tape/disk file)This field is required

Field 4 Client Identification . The name of the client. Must match General He#@asf the SEG-D records (if
present).

Field 5 Vessel/Crew Identification The name of the vessel or crew acquiring the. détest match General

Header #4 of the SEG-D records (if present).

Field 6 Country. The name of the country the data was acquireld inultiple countries are involved, they
should all be listed here.

Field 7 Region The region of the country the data was acquined i
Field 8 Block. The block name of the survey area. If multipleckk are involved, they should all be listed.
Field 9 Survey Area Name The name of the survey area. Must match Genearatier #5 of the SEG-D records

(if present).

Field 10 Contract Number. The number/name of the survey contract.

Field 11 License ID. The license identification of the survey area.

Field 12 Survey Type The type of survey, the presently recommended are
“TOWED MARINE SEISMIC*
“LAND SEISMIC “

“TRANSITION ZONE  “
“SEABED SEISMIC  “
“VERTICAL SEISMIC “
“ELECTROMAGNETIC “
“COMBINATION “
“OTHER “
The COMBINATION survey is any combination of thengey types, e.g. combined TOWED MARINE
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and ELECTROMAGNETIC. Other strings may be usedhig increases the usability of the TOC file,
however it is recommended to use the standardiziegs whenever possible.

Field 13 Acquisition Contractor. The (legal) name of the acquisition contractouskuniquely identify the
acquisition contractor.

Field 14 Acquisition Dates (To-From). The range of dates of the data on this medidatth from only one day is
stored, to and from date is set to same date. dineat is “DD-MMM-YYYY — DD-MMM-YYYY”, e.g.
“03-JAN-2009 — 04-JAN-2009”

Field 15 Job Identification. The acquisition contractor job name/number/ideatiion for the survey. Must match
General Header #7 of the SEG-D records (if present)

Field 16 Media Sequence Within Record SefThe sequence of this storage media within tlaeneset. The
sequence starts counting at 1, and is increaseédlwiar each storage media (e.g. tape) for therdeset
(e.g. sequence or swath). For storage media withfdam multiple record sets, this field is set1d.

Field 17 Data Type Identifier. The data type identifier states which type obdatpresent on this storage media.
The acquisition system can freely define the cdstdexample: “RAW SEISMIC ORIGINAL
DATASET 17, “ROT/FILT DATASET COPY 2"

Field 19 Number Of Entries In TOC File. The number of TOC entries following this headiéeld format is
right justified, space (‘ *, ASCII 3g3) padded integer valu&his field is required

4.2.2 TOC Record Entry

Field Description Data type Start — end byte
1 Media File Number ASCII text 1-8
2 Record Within File ASCII text 9-15
3 Time of shot ASCII text 16 - 35
4 SEG-D File Number ASCII text 36 — 45
5 Record ID ASCII text 46 - 50
6 Record Set Number ASCII text 61-70
7 Line identification (name/number) ASCII text 7D4
8 User defined. ASCII text 95-128

The ASCII text fields are right justified, space,(ASCII 32,0 padded, unless otherwise specified. ASCII figtdg be
left blank, i.e. contain only space (' ‘, ASCII 32 if they are not relevant.

Field 1 Media File Number. This field is the media file number containing tREG-D record. Field format:
Unsigned integer. The number starts counting fromhk Tape Label has Media File Number 1, the first
SEG-D record is usually contained in Media File N@m2. This field is required
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Field 2

Field 3

Field 4

Field 5

Field 6

Field 7

Field 8

4.2.3

Record Within File. Multiple SEG-D records may be stored within omglke media file (though this is
not recommended for field tapes). Record Withim Bilarts counting from 1, i.e. the first SEG-D ielco
has Record Within File = 1 (and starts at byte thefmedia file). Field format: Unsigned integéhis
field is required

Time Of Shot This field is identical to the Time Zero of theG-D record (General Header Block #3,

bytes 1-8), and matches the timestamp in Gene@déteBlock #1 (bytes 11-16). Field format: Signed

integer.This field is required

SEG-D File Number. The SEG-D file number as listed in the Generadée of the SEG-D record
(bytes 1-2 of General Header Block #1, or bytesdf-@Beneral Header Block #2). Field format:
Unsigned integerThis field is required

Record ID. The record ID identifies the record within theosl set. Field format: Signed floating point

value, some examples: “4” “4.0” “4.000” “-4.0512rhis may be the shot point or source point numiber i

available, but can be any number that identify taord within the record set.

Record set number The record set this SEG-D record belongs to. Mashe same as bytes 21-22 of
General Header #2. Field format: Unsigned integer.

Line identification (name/number). The line number or name of the line the recoldrigs to. For
surveys where both receiver and source line nuniésss, it is recommended to set this field to the
source line number whenever possible. Set to efafitgpaces, ASCII 33 if not valid. Must match
General Header #8 Line Identification field of tREG-D record (if present). Field is left justifisdace (*
‘, ASCII 32,4) padded ASCII string.

User defined 34 bytes of user defined ASCII text. The fielah e freely utilized by the recorder, but the

contents must be ASCII text. Record as emptyWiith space (* ‘, ASCIl 32) if not used).

TOC file size calculation example:

Size of shot:
5000 channels, 10 seismic seconds (i.e. 10240setkinds) record length, SEG-D 8036 format (3 bgte p
sample) and 2 millisecond sampling rate. All tracerded for the full record time, each tracefhas32 byte
Trace Header Extension blocks. (For simplicity yeore the SEG-D record header, it is assumed soriadi
compared to the data).

5000 * (10240/2*3 + 5 * 32 + 20) = 77700000dw/t= 74.1 MB

Size of tape:
300 000 MB (or ~300 GB)

Size of table of contents file:
448 + 300000/74.1 * 128 = 507 KBpproximately)

The recorder of this dataset will need to leave kdbytes of space at the end of a 300 GB tapstianing the
TOC file.

Using the TOC with SEG-D on disk
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The Table of Contents is designed to aid in rapiess to data stored on tape and other sequert@broriented media
where random access to arbitrary byte locationthemedia is unavailable. For SEG-D datasets aest®ne huge
contiguous byte stream disk file, the TOC wouldrbgal and of quite modest utility, with just astiof TOC Record
entries showing the SEG-D File Numbers in that filet providing no way of locating those recordsrsbof reading
through the disk file until the desired recordie@untered (note that the reading is quite simpdeigh as GeneralHeader
#3 contains size of record allowing fast jump tatrrecord). For this reason, as well as to litné toss of data should a
disk file be corrupted, we recommend that SEG-[2 ¢hat createdirectly on disk in the following manner:

- The SEG-D Storage Unit Label and each Recordldhmuwritten to a separate disk file.

- The naming convention of these files should idelthe numeric Media File Number from the TOC Redemtry field.
We also recommend the disk file name include theoREeSet Number from that same TOC Record Entrytaadedia
Sequence Within Record Set from the TOC Headergmegd before the Media File Number.

For SEG-D records copidd disk from tape, the existing TOC is copied sk file of its own. In order for this copied
TOC to be immediately valid for the disk copy, veeammend the data be copied to disk in the follgwianner:

- Each individual tape file (which may include nipli SEG-D File Numbers) should be copied to a sepaisk file. A
dummy SEG-D Storage Unit Label must be prependedidta. It is recommended that the dummy labehset on the
tape Storage Unit Label, but modifications donehdihat it will not be confused with the real tajzga. It is however
strongly recommended to include a reference totiggnal tape media in the dummy label, e.g. biizitig the “User
defined” portion of the Storage Unit Label.

- The naming convention of these files should idelthe numeric Record Set Number, the Media Seguéfiithin
Record Set and Media File Number from the exisTiQxC.

For ease of listing and sorting, the numeric fiedd®edded in the file names should each be ofa fiength, with
leading zeros padded instead of blanks, so astmranodate the largest possible value for that fi€ld, for example, if
we use the template  FILE_[rsn]_[mseq]_[mfn].SADr file names, the Record Set Number (rsn) shbel5 digits
long, the Media Sequence Within File (mseq) shbel® digits long, and the Media File Number 8tdigpng. This
results in a file name of 29 characters, quite rgaahle on all modern computer systems.

Note: There are a lot of other ways of storing SE@ata on disk, for example storing each individizgde file as a disk
file in a filesystem directory. This is perfectgal, and may be very useful for internal dataager, but it is not
considered proper SEG-D data as each disk file doé¢start with a Storage Unit Label and the data oot be treated
as a stream of bytes (each disk file must be repdrately).
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5.0 Header blocks

The headers are blocks of data prior to the seidatia which contain auxiliary information about gesmic data, the
acquisition parameters, acquisition geometry, aser-defined information. The header block includéeseast three
General Header Blocks, zero or more Scan Type headed optional Extended and External headerseTireaders
are included in conjunction with each seismic ditae. Sections 7 and 8 detail the content of eguhheader.

In addition to header blocks which are recordedrpio the seismic data traces, an optional Gerlgsiler is allowed
following the seismic data. This allows recordirthey auxiliary information which is not availablethe beginning of
the record. Sections 7 and 8 include detailed g®sur of the allowed fields of the General Trailer

5.1 General Headers (General Header Block #1, #2 and #3 are required)

General Header Block #1 is 32 bytes long and costeiformation similar to SEG A, B, C, and the ored SEG-D
headers. Abbreviations are as close as possiltf®se used in previous formats.

SEG-D, Rev 3.0 requires the use of General HealbmkBt1, General Header Block #2 (as was also redun SEG-

D, Rev 2.x), and General Header #3 (new with SE®R&y 3.0). The General Headers define basic paesmdr the
record such as file number, time of record, nuntbehannel sets, sizes of meta and auxiliary dd#ta,General Header
Block #2 allows extended values exceeding the dimftGeneral Header Block #1; the values of Gendealder Block

#1 are then set to Fto indicate the actual value will be found elsergh@&lote that the Rev 2.1 Sequence Number has
been renamed Record Set Number to be applicableofotowed marine operations. For towed marine atjmrs, the
sequence number should be entered in that fieldef@é Header Block #3 contains an accurate timgstim the
record in addition to size information for the regtto allow quick searching through the record.

Bytes 1-3 in General Header Block #2 allow for se¢hbyte, binary file number. To use this extenfiednumber,
bytes 1 and 2 in General Header Block #1 must b de-Fhs.

General Header Block #2 also allows for a two bgteary number of Channel Sets/Scan Type in byt@sd5. When
using the Extended Channel Sets/Scan Type, byté i@ General Header Block #1 must be set t@. FF

Additional blocks may be added as needed by thaufaaturer or user.

Rev 3.0 has a much more flexible information suitetin the General Header than Rev 2.x. All Gendeslder blocks
except General Header Blocks #1-3 are optional, camdappear in any order, and a lot more informatan be
entered. (Rev. 3.0 allows up to 65535 General Hdaldeks, compared to the 15 allowed in Rev. 2Ix)achieve this,
byte 32 of all header blocks have been assigneD depending on its contents. The following arerently defined:

ID Contents (Block Name) Additional Scan Trace General
(Byte 32) General Type Headers Trailer
Headers Headers
024¢ General Header 2 *
0346 General Header 3 (Timestamp and sjze *
header)
104 Vessel/Crew identification * *
11 Survey Area Name * *
124 Client Name * *
134 Job identification * *
14 Line Identification * *
15 Vibrator Source Information * *
164 Explosive source information * *
174 Airgun source information * *
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18 Watergun source information * *
19 Electromagnetic source * *
1F Other source type information * *
204 Additional source information * *
2156 Source Auxiliary Channel Reference * *
304 Channel set description block 1 *
314 Channel set description block 2 *
324 Channel set description block 3 *
404 Demux Trace header extension 1 *
414¢ Sensor Info header extension block * *
424¢ Time Stamp Header block *
43¢ Sensor calibration block * *
44, Time drift block * *
45¢ Electromagnetic Src/Recv desc bloch * *
504 Position block 1 * *
51 Position block 2 * *
52:¢ Position block 3 * *
556 Coordinate Reference System * *
Identification block
564¢ Relative position block * *
60 Orientation Header block * *
61:¢ Measurement block * *
705 General Trailer Description Block *
B0y — FRg | User defined header block * *

Table 2 Header block types defined in SEG-D Rev 3.0

Note the table contains all standard defined heigghess, including those used in trace headers.iFhisne to allow the
same information to be inserted into a General Head a Trace Header, depending on what is modulugéde *
marks which blocks can be inserted in which pairth® SEG-D structure. Please note:

- The Scan Type Header/Channel Set Descriptors Iewimlg the General Header blocks, and should only
contain Channel Set Description block 1-3. No otfleck types should be inserted in the Scan Typadee

- The ordering of blocks is used to indicate what itifermation in the block refers to, e.g. a PositBlock
(50,6-526) following a Vibrator Source Information block (Epdescribes the position of the specified vibrator.

- The General Trailer consists of manufacturer sptiblocks separated by General Trailer Descriptiocks,
which means any other information, including theder blocks above, may be stored in the Generdefra

- The table above gives a guide to where the bloakshbe stored, however each manufacturer must determ

what is most useful in each case. For examplengtd@urvey Area Name (14 may not make much sense in
most cases.

And note:

Though there is support for user-defined block sypee recommend using only standard header blockse General
Header, and placing user-defined information into EBxtended or External header. These have much ma@#able
space available and allow a more flexible formasetidefined blocks are really intended to be usethe Trace
Header.

The General Header is a sequence of 32 byte blotkkfferent types, identified by the ID in byte ,3@escribing
general information about the entire record.

Information blocks commonly inserted into a Genétaader are Vessel/Crew Identification ()0 Survey Area Name
(111¢), Client Name (1%), Job Identification (1), and Line Identification (114).
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If the record is related to a single source evehot), we recommend inserting information regardimg source (IDs

1516—19 6 or 1R¢ depending on source type) into a General Headenulfiple source events occur in the record, e.g.
in land slip-sweep operations, storing the sounéarmation in the relevant auxiliary source traeadters can be done.

To be able to associate information to the corsearce (in General Header or Trace Header), théenddocks should
be ordered such that all information regarding soerce is grouped together, followed by informatietated to the
next source etc. This is crucial when dealing \Bittcks not containing the Source ID like the PositBlock. This can
schematically be summarized like this:

Source
0.1 Description
Additional
0.1 Source Info
o.r o.n Source Aux
" Channel Reference
0..q
o.m Position
" | Block
0 Any other blocks
P related to the source

5.2 Scan Type Headers

The Scan Type Header is used to describe the iatoym about the recorded channels (filters, sargpiimervals,

sample skew, etc.). The Scan Type Header is cordpoS@ne or more channel set descriptors followgdskew

information. The channel set descriptors must appeshe same order as their respective channel wilt appear

within a base scan interval. A channel set, whicpdrt of a scan type, is defined as a group ofirebia all recorded
with identical recording parameters. One or moranckel sets can be recorded concurrently within smas type. In
addition, there can be multiple scan types to pedymamic scan type changes during the record, (82gchannels at
1/2 ms switched at about 1 second to 48 channélsnad). Where there are dynamic changes, Scan Higpeer #1
describes the first part of the record, Scan Typader #2 the second part, etc. Within the Scan Hegmder, each
channel set descriptor is composed of a 96 bytd, fand up to 65535 channel set descriptors maprbeent. In

addition, up to 99 scan type headers may be wlilize record.

Following the channel set descriptors of a scae e a number of 32 byte fields (SK, specifietyte 30 of General

Header #1) that specify sample skew. Sample sk&)i€Srecorded in a single byte for each sampkach subscan of
each channel set, in the same order as the saamglescorded in the scan. Each byte represenétiofmal part of the

base scan interval (Byte 23 of General Header#ig.resolution is 1/256 of this interval. For ingte, if the base scan
interval is 2 msec, the least significant bit ie Bample skew byte is 1/256 of 2 msec or 7.812%oseconds.
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A channel set is a group of channels that:

a) Use identical recording parameters. This indutie same record length and sampling interval.

b) Use identical processing parameters, includiegsame filter selection and array forming pararsete

c) Originates from the same streamer cable for meadata. The streamer cable number for each chaehas
included in the channel set descriptor byte 31.

d) Consists of channels with the same group spaciogeample, if one streamer has short group spadosg to
the boat and longer group spacing at long offghtsdata from the streamer would be recorded aschaonel
sets. The first channel in each channel set teitt svith trace number one.

The following is a list of ground rules for the sdgpe header:

1. The order in which channel sets are describgtiarheader will be the same as the order in wthiehdata are
recorded for each channel set.

2. In a Scan Type Header containing multiple chbseedescriptors with different sampling interyadach channel
set descriptor will appear only once in each sgpe teader. Within the data block, however, shaéenpling
interval data are recorded more frequently.

3. In the case of multiple scan type records, siscthe dynamically switched sampling interval caseh scan type
will contain the same number of channel sets. Amysed channel sets needed in a scan type mustiheicatied
by setting bytes 21 to 23 (channels per channgt@eero in the channel set descriptor.

4. In multiple scan type records, the number oébyier base scan interval must remain a constaatl fscan types
recorded.

5. Channels within the same Channel Set must nawe tiee same number of Trace Header Extensionse Sithc
traces within a Channel Set will contain the samelmer of Trace Header Extensions, the nhumber ofelra
Header Extensions will be indicated in the Charfdet Descriptor. Byte 28 of the Channel Set Desaript
contains the number of Trace Extension Headerkarchannel set. This must match the byte 10 oDém@aux
Trace Header of traces in the channel set. Eade fi hence limited to a maximum of 255 Trace Heade
Extension blocks.

6. The length of each trace within a Channel Sedsgicted to be the same value. This limitatind the restriction
of the number of Trace Header Extensions to theesanmber within a Channel Set will result in eacté
within a Channel Set being recorded with the saomber of bytes.

5.3 Demux Trace Header (required)

The Demux Trace Header length is 20 bytes and idemtifier that precedes each channel’'s data.tfdee header and
the trace data are recorded as one block of datiaca is restricted to one channel of data from dmannel set of one
scan type. Some of the information in the tracedbaeds taken directly from the general header d®ddcan type
header.

Bytes 7, 8, and 9 comprise the timing word that Mocaccompany the first sample if these data werigtesr in
multiplex format. To obtain the exact sample tirtieg actual sample skew time (Byte 11 multipliedthy base scan
interval) must be added to the time recorded ireByt, 8, and 9.

The timing word is in milliseconds and has thedwaling bit weight assignments:

Timing word
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Bit 0 1 2 3 4 5 6 7

Byte 7 25 214 213 212 211 210 29 28
Byte 8 2 2° 2° 2 2° 2 2! 2
Byte 9 2t 22 2% v 2 2t 27 28

The timing word LSB (2) is equal to 1/256 msec, and the MSB’X2s equal to 32,768 msec. The timing word for
each scan is equal to the elapsed time from zew ti the start of that scan. Timing words frono 5535.9961 msec
can be encoded. For longer recordings the timioglwnay overflow to zero and then continue.

The first scan of data has typically started withing word zero. However, this is not a requireménta sampling
system, it is not always practical to resynchromiesystem even though most seismic data acquisfistems have to
date. Possible reasons for not wanting to resymire could be digital filtering, communication trésions, etc.

Whether the system is resynchronized or not, thantj word will contain the time from the energy emievent to the
start of scan of interest. For example, assumesdihapling interval is 2 msec, the system does rsytn@ronize, and
the energy source event occurs 1 + 9/256 msecédfernext normal start of scan. The timing wordies would be:

First timing word 0+ 1+ 9/256 msec
Second 2+ 1+ 9/256 msec
Third 4 + 1 + 9/256 msec

Fourth 6 + 1 + 9/256 msec

6ne-thousandth timing word '”1998 + 1+ 9/256 msec

Byte 11 contains sample skew of the first sampléhisftrace. This is identical to the first bytesaimple skew for this
channel in the Scan Type Header.

Bytes 13, 14, 15 are included as an integrity cleckime break. They comprise the timing word @& #tan in which

Time Break Window Indicator (TWI) changed to a ombus, it represents the time from the time breathe end of

the time break window. Random variations in thisetiindicate a problem in the fire control systefine presence of a
value less than the base scan interval indicatddithe break was not detected and recording coroetkat the end of
the time break window.

The definition of the timing word is kept the sabetween Rev 2.1 and Rev 3.0, even though the pessinple rates
have decreased to 1 microsec. The reason is thiaigtiwwords are needed for historical reasons, andienm acquisition
systems supporting high sample rate data are asistimese synchronization techniques not requitireguse of timing
word.

A Trace Header Extension may be added to includedhbeiver location for that trace. Receiver lanaiare defined
by a receiver line number (three integer bytestamdfraction bytes), a receiver point number (thogtes integer and
two bytes fraction) and a receiver point index (byte). This index allows one to define the rece®up in the grid,
the original value being 1 and that value is in@atad by 1 every time the receiver is moved, evhanit is moved
back to the previous location. The reshoot indeoukh be used to indicate a reacquisition of a pnasly acquired
trace, counting from 0, an increasing with 1 euv@ne the trace is re-acquired. The group indexseduo indicate that
the trace is part of a group that must be proceasetlunit, e.g. rotation for multi-component ddtae depth index is
used to support sensors in different vertical pmsst Please refer to appendix E.6 for examplassefof indexes. The
Sensor Type (vertical geophone, hydrophone, etay) lme indicated in Byte 21.

Additional trace header blocks (e.g. source infdagroma positions, orientation blocks, or manufactuttefined blocks)
may be added as needed by the manufacturer ordsmaximum number of Trace Header Extensionsniseld to
255.

A larger number of samples per trace may be redanding bytes 25-28 of the first Trace Header Eitan
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5.4 Extended Header (optional)

The Extended Header provides additional areas tesbd by equipment manufacturers to interface dyreath their
equipment. Since the nature of this data will depegavily on the equipment and processes beingeap will be the
responsibility of the equipment manufacturer tabksh a format and document this area. Byte 3Gearieral Header
Block #1 contains the number of 32 byte fieldshie Extended Header. If more than 99 Extended Hedadeks are
used, then General Header Block #1, byte 31 itodeFi¢ and bytes 6 to 8 in the General Header Block ditate the
number of Extended Header Blocks.

5.5 External Header (optional)

The External Header provides a means of recordiagial user-desired information in the header blddkis data
format will be defined and documented by the ener.u$he means of putting this information into theader has
usually been provided by the equipment manufactidyte 32 of General Header Block #1 contains thelmer of 32
byte fields in the external header. If more tharEQ&rnal Header blocks are used, then Generaléfdzldck #1, Byte

32 is set to Fi and Bytes 28 to 30 of General Header Block #2cigis the number of External Header blocks.

5.6 General Trailer (optional)

Following the seismic data, a General Trailer mayrécorded. This provides for recording auxiliaggtem and

navigation related data. The addition of the traildl allow the accumulation of system faults, @#&pC information,

real-time navigation position, and timing infornmation the same record and contiguous with the simitpo which it

relates. By recording this data after all of théeotdata, additional time is provided for collegtithe data and
transferring it to the recording system. The Gen@&railer consists of a set of blocks consistingaoghort header
followed by a number of data blocks. All information the General Trailer is optional, and each blatay be

formatted as desired by the manufacturer or udex.number of General Trailer blocks is indicatetytes 13 to 16 of
General Header Block #2.

To aid with the transfer of information between @isgion and processing, a few types of trailerckk have been
defined:

1. Edits

2. Navigation data backup
3. Text comments

4. Observer log

We recommended using these standard formats whertiimg this type of information in the trailer.

Note: All types of trailer records are optional.

5.6.1 Edit (SEG-D Trace Edit v1.0)

Block Type (byte 1) is set to @1 ASClII/binary (byte 2) set to @2and Description (byte 9-24) set to
"TRACE EDITVv1.0 "

The edits trailer allows the recorder to modify tteee information provided by the trace headeh@record. This is
typically used to indicate problems with certaisces. Edits trailer blocks are typically generatest acquisition, during
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the QC and processing stages. SEG-D Rev 3 allovitipialEdit trailer blocks to be defined. The infieation in later
Edit blocks overrides information in earlier blocks

The format presented here is similar to the onerdesd in[SEG ADS Trace Edit, Norris, Hares, Faichney, 208EG-
UKOOA Ancillary Data Standard - ADS Trace Edit: @agsics, 66, no. 06, 2040-205#pugh some
modifications/simplifications have been done. TIESSADS Trace Edit format is very flexible, and soataptation
must be done to make it fit the SEG-D record stmectin addition, the format of some fields hadbéomore strictly
defined to enable automatic parsing of the format.

It is recommended that the recording system créadésecords to indicate which traces are badnekeugh this is also
indicated in the trace headers. This will give &lwverview of the shot without the need for sdagrthrough all the
data, and will simplify importing of data into pessing/QC systems.

Multiple Edit records may exist. The latter will@vide prior definitions.

The edit format is ASCII, to ease human readability

The format consists of multiple lines, each lineri@ated with a newline terminator consisting dfiae Feed (\n', O4)
or Carriage Return/LineFeed ("\r\n", ODQA

From here on, <LF> is used to indicate newline assp to indicate the space characteggf20
Each line (record) consists of a record descripttter followed by space (2, then some ASCII text, and terminated
by linefeed.

<Record function><space>ASCII text><LF>

The Edit block is padded with <space> until a npldtiof 32 byte is reached.

Class Record Function Description
Character
Header \% SEG-D Trace Edit version (required)
Header C Comment
Header S Timestamp, UTC (required)
Header W System/person to generate this edit
(required)
Header A Attribute definition and range (at leas¢ g

A record is required)

Header P Parameters for attribute, if one lineots n
enough to describe the attribute (optional)

Header H Header, description of a test (required)

Header R Range of traces tested. A test may not|be
applicable to all traces. If not present, al
traces are tested. (optional)

Header Y Severity of exclusion. If not presentcéral
is to be removed (not to be processed)
(Optional)

Primary Key Record| X Exclude these trace rangey. Masevera
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Class Record Function Description
Character

for each header.

Primary Key Record | | Include these trace ranges. Maseveral
for each header. | records may be used ffo
override X record settings (though this is
considered bad practice).

Terminator E End of Header/Primary Key record fair
least one E record is required)

Terminator T End of SEG-D Trace Edit dataset (am
no more than one T record is required)

U

An edit record will consist of a header (V/S/W/Cagls), then for each test H/A/P/Y/R/X/I/EIC andiopally S/W if the
test was performed in another system/at another. tim

The format of all fields are defined by the recordxcept V/S/Y/R/X/I. However there are three riegments:
0 System recognitiorAll systems must be able to determine which sdweve been edited, when, by who, and how
serious the edit is.
0 System regeneratioifhe system creating the edit must be capableudimg the edit, and recreate the test based
on the information in the edit records. No othdoimation must be required.
0 Human readability The edits should be human readable. Use C reddius system generated text is not
enough.

Format of fields

SEG-D Trace Edit version
Format:
V<space>SEGD Trace Edit v<major>.<minor><LF>

This version of trace edit is 1.0.

Example:
V SEGD Trace Edit v1.0

Time stamp
This is the time of the edit Timestamp in UTC, aecy 1 second.

Format:
S<space><hour>:<minute>:<second> <monthday>-<month three letter
abbreviation>-<year 4 digits><LF>

Example:
S 13:35:00 23-MAR-2007

Severity of exclusion
What to do with the trace failing the test desatibethe A record.
Y<space><severity><LF>
The following severities exist:
0 EXCLUDE - The traces listed in X record should Beleded from further processing (default)
0 WARNING - The traces listed in X records are suispis, and further investigation is recommended.
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Example:
Y WARNING
Y EXCLUDE

Trace range definition
Used to define ranges of traces to test (R), irel{iidor exclude (X).

Format:
<record letter><space><scanset NUMBER LIST;<channel set NUMBER LIST>;<trace
NUMBER LIST><LF>

NUMBER LIST is a comma separated list of numbersaages. For example 1,4,10-14 means numbers 1, 4,
and 10 through 14.

Example:

R 1-1,5-14,1-558

X1-1,5-14,1-5

1-1,8-11,5-5

The ranges checked are traces 1-558 in channdl-sbtg(e.g. the seismic channel sets for a 10reeaessel).
X record states traces 1-5 on all streamers fadlddst (e.g. due to noise), but | record overrided indicates
channel 5 in channel set 8-11 passed.

See Appendix E.7 for a complete example of a TEatiev1.0 block.

5.6.2 Navigation data backup
Trailer block used as a backup of navigation rel@érmation. The contents is defined by the failog table

Contents Block type ASCII/ Description

binary
P1 processed navigation data 2056 02:¢ (ASCII) | “P1 FILE FORMAT ”
P2 Raw marine positioning data 2156 02:¢ (ASCII) | “P2 FILE FORMAT ”
P3 Land survey field data 2216 02 (ASCII) | “P3 File Format "
P5 Pipeline positioning data 2356 02,¢ (ASCII) | “P5 FILE FORMAT ”
P6 3D seismic binning grids 2446 02,¢ (ASCII) | “P6 FILE FORMAT ”
P7 Well deviation data 2546 02¢ (ASCII) | “P7 FILE FORMAT ”
SPS Shell Processing Support data 2646 02¢ (ASCII) | “SPS FILE FORMAT ”
SEG-Y Extended Textual Stanza 2756 02 (ASCII) | “SEGY TEXT STANZA”

A whole file is added in a trailer block as desedtabove. If multiple files need backing up, seveedler blocks may be
added.

5.6.3 Text Comment

Block Type (byte 1) is set to ) ASCIl/binary (byte 2) set to @2and Description (bytes 9—24) set to
"TEXT COMMENT "

This trailer block contains any user defined, teaktomment belonging to the SEG-D record. May béipie lines, each
line terminated with Line Feed (\n', @\ or optionally Carriage Return/LineFeed ("\NAD0A).

Multiple text comments may exist.
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Text comments are padded with spacegs{20itil a multiple of 32 bytes is reached.

5.6.4 Observer log

Block Type (byte 1) is set to 3L ASClI/binary (byte 2) set to @2and Description (bytes 9—24) set to
"OBSERVER LOG "

This is the observer log entry for this record. Térenat is textual.

Observer logs are padded with spacesgg(20til a multiple of 32 bytes is reached.

5.6.5 User defined

The contents of the user defined block is compldadt to the recording system, however the sizetbe a multiple of
32 bytes. The format is textual or binary as defibg the ASClI/binary flag in the description blo@yte 1 should be set
to a value between Afand FFkg
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6.0 Data Body

Data is recorded as a byte stream in demultipléswadat. Preceding each trace of data is a tracdenea trace header
extension #1 and optional trace header extenstemsh trace is a sequential set of samples fromcbaanel in one
channel set.

6.1 Data Recording Method

To accommodate diverse recording needs, the dedadiag allows sample representations of 8, 1622032, and 64
bits.

The data word is a numeric representation of tge and magnitude of the instantaneous voltage pteddo the
system. It is not an indication of how the hardwwgain system functions. The output of stepped ggstems may be
represented as a binary mantissa and a binary erpof base 2, 4, or 16 (binary, quaternary, omdegimal system)
or a simple integer value. Depending upon theqaar recording method, the mantissa or integey brarepresented
as a sign-magnitude, one’s complement, or two'sptement binary value. In a sign-magnitude reprisgiem, the
initial bit is set to 1 if the value is the negatiof the number represented by the remaining bitsGaotherwise. A
one’s complement binary value is the same as siagritude for nonnegative numbers but all the bits fapped
(XOR’ed with 1's) to represent negative values.ndnnegative value in two’s complement represemtasaalso the
same as sign-magnitude, but negative numbers presented by first flipping all the bits and theldiag 1. If a two’s
complement number hasbits, then its value can be determined by firstimgl 2", taking the result modulo’2and
finally subtracting 2.

Following are descriptions of each of the data mréiog methods permitted. The same number systeémbs used on
all samples in a record, including auxiliary and @her types of channels. All recording methods w®alid for
demultiplexed records; as of Rev 1 SEG-D no losggports multiplexed data.

1 byte quaternary exponent data recording method

The following illustrates the 8 bit word and theresponding bit weights:
Bit 0 1 2 3 4 5 6 7
Byte 1 S G G Co Q: Q2 Qs Qu

S=sign bit—(One = negative number).

C=quaternary exponent-This is a three bit positive binary exponent ofvdtten as 4“© where CCC can assume
values from 0-7.

Q-1.4fraction—This is a 4 bit one’s complement binary fractidrhe radix point is to the left of the most sigo#int bit
(Q-1) with the MSB being defined as'2 The fraction can have values from -1%® 1-2*.

Input signal= S.QQQQ x 4°© x DSM millivolts where DSM is the value requireal descale the data sample to the
recording system input level. DSM is defined ind»17-20 of each channel set descriptor in the type header.

2 byte quaternary exponent data recording method
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The following illustrates the 16-bit word and therresponding bit weights:

Bit 0 1 2 3 4 5 6 7
Byte 1 S G C Co Qi Q2 Qi3 Q4
Byte 2 Qs Qs Q- Qs Qo Qo Qu Qo

S=sign bit—(One = negative number).

C=quaternary exponent-This is a three bit positive binary exponent ofvdtten as 4“© where CCC can assume
values from 0-7.

Q-1.12fraction—This is a 12 bit one’s complement binary fractiorhe radix point is to the left of the most sigraht
bit (Q_,) with the MSB being defined as'2 The fraction can have values from -1 #20 1 - 2%

Input signal = S.QQQQ,QQQQ,QQQQ ¥4 x DSM millivolts where DSM is the value requireddescale the data
sample to the recording system input level. DSMagined in Bytes 17—20 of each channel set ddscrip the scan
type header.

2% byte binary exponent data recording method—demtiplexed

The following illustrates the 20 bit word and threresponding bit weights:

Bit 0 1 2 3 4 5 6 7

Byte 1 G C C G G C C G Exponents for
Byte 2 G C C Co Cs C C Co samples 1 thru'4
Byte 3 S Q Q- Q- Q4 Qs Qs Q- Sample 1

Byte 4 Qs 9 Qo Qu Qi Qi Qu Qs

Byte 5 S Q Q- Qs Q4 Qs Qs Q-; Sample 2

Byte 6 Qs Qo Qi Qu Qi Qi Qu Qs

Byte 7 S Q Q- Qs Q4 Qs Qs Q-; Sample 3

Byte 8 Qs Qo Qi Qu Qi Qi Qu Qs

Byte 9 S Q Q: Qs Qs Qs Qs Q7 Sample4

Byte 10 Qs Qo Qo Qu Qi Qi3 Qu Qs

"Bytes 1 and 2 contain the exponents for the folmwiour samples of the channel. The sample nunmdrerselative
and are only to denote position in the four sangpbeip.

S=sign bit—(One = negative number).

C=binary exponent-This is a 4 bit positive binary exponent of 2 wait as 2°“° where CCCC can assume values of
0-15. The four exponents are in sample ordemhi®ifdur samples starting with the first sampleita -3 of Byte 1.

Q-1.1sfraction—This is a 15 bit one’s complement binary fractiorhe radix point is to the left of the most sigeait
bit (Q_,) with the MSB being defined as'2 The sign and fraction can assume values fron21>to0 -1 + 2%,

Input signal=S.QQQ,QQQQ,QQQQ,QQQQ ¥% x DSM millivolts where DSM is the value requirasidescale the
data word to the recording system input level. DiSMefined in Bytes 17—20 of each of the corredpunchannel set
descriptors in the scan type header.

SEG-D Rev 3.0 50 May 2011



Note that in utilizing this data recording methttte number of samples per channel must be exaeilyitde by 4 in
order to preserve the data grouping of this method.

1 byte hexadecimal exponent data - recording method

The following illustrates the 8-bit word and them@sponding bit weights:
Bit 0 1 2 3 4 ) 6 7
Byte 1 S G Co Qi1 Q2 Qs Q4 Qs

S=sign bit—(One = negative number).

C=hexadecimal exponestThis is a two positive binary exponent of 16 verittas 18° where CC can assume values
from 0-3.

Q-1sfraction—This is a 5 bit positive binary fraction. The ibagoint is to the left of the most significant 6@-;) with
the MSB being defined a2 The sign and fraction can have any value from 2° to 1 — 2°.

Input signat (-1)°x 0.Q,QQQQ x 18" x DSM millivolts where DSM is the value requireddescale the data sample
to the recording system input level. DSM is dedine Bytes 17-20 of each channel set descriptahénscan type
header.

2 byte hexadecimal exponent data - recording method

The following illustrates the 16-bit word and th@mresponding bit weights:

Bit 0 1 2 3 4 5 6 7
Byte 1 S o G Qi Q2 Q3 Q4 Qs
Byte 2 Qs Q- Qs Qo Qo Qu Qi Qs

S=sign bit—(One = negative number).
C=hexadecimal exponentThis is a two bit positive binary exponent of $évhere CC can assume values from 0-3.

Q-1.13 fraction—This is a 13 bit positive binary fraction. Thelpapoint is to the left of the most significant 6Q-,)
with the MSB being defined as'2 The sign and fraction can have any value from 21"to 1 — 22

Input signal= (-1)° x 0.Q,QQQQ,QQQQ,QQQQ x 16x DSM millivolts where DSM is the value requiredldescale
the data sample to the recording system input lef23M is defined in Bytes 17-20 of each channebsscriptor in
the scan type header.

4 byte hexadecimal exponent data - recording method

The following illustrates the 32-bit word and therresponding bit weights:

Bit 0 1 2 3 4 5 6 7
Byte 1 S e G o G C C Co
Byte 2 Q1 > Qs - s Qs 7 g
Byte 3 Q Qo Qu Qn Qi Qu Qi Qe
Byte 4 Q7 Qs Qi Qa2 Qa Q2 Q25 Qu
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S=sign bit—(One = negative number).

C=excess 64 hexadecimal exponesfithis is a binary exponent of 16. It has beendudsy 64 such that it represents
16(CCCCCCCe\yhere CCCCCCC can assume values from 0 to 127.

Q-1..4 magnitude fraction—This is a 24 bit positive binary fraction (i.ehetnumber system is sign and magnitude).
The radix point is to the left of the most sigrdiitt bit (Q,) with the MSB being defined as'2 The sign and fraction
can assume values from (1 %20 —1 + 2%%. It must always be written as a hexadecimaljleftified number. If this
fraction is zero, the sign and exponent must aésedro (i.e., the entire word is zero.)

Input signal= (-1)° x 0.QQQQ,QQQQ,QQ0QQ,Q00QQ,Q00Q0Q,QQQQ ¥IE)x DSM millivolts where DSM is

the value required to descale the data sampleetoeitording system input level. DSM is definedBiytes 17-20 of
each channel set descriptor in the scan type hea@leis data recording method has more than safficrange to
handle the dynamic range of a typical seismic syst&hus, DSM may not be needed to account forsgajing and
may be recorded as 1.0.

4 byte IEEE floating point data - recording method

The IEEE (Institute of Electrical and Electroniasgiieers) format is fully documented in the IEE&hsiard,
"ANSI/IEEE Std 754 - 1985", available from the |IERktp://ieeexplore.ieee.org/serviet/opac?punumbessR3

The IEEE format is summarized as follows:

Bit 0 1 2 3 4 5 6 7
Byte 1 S 6 G &G GG G G G
Byte 2 G Q@ Q Qi Q. Qs Q¢ Qg
Byte 3 Q Qo Qu Qu Qr Qun Qi Qi
Byte 4 Qs Qu Qi Qu Qw Qu Qz Qn

The value (v) of a floating-point number represéritethis format is determined as follows:

if e=255 & f£0..v=NaN Not-a-Number (see Note 1)
ife=255&f=0..v=(-Exow Overflow
if0<e<255....v=(-1)x Z¥x (L) Normalized
ife=0&f£0....v=(-19x Z'%x (0.f) Denormalized
ife=0&f=0....v=(-Dx0 + zero

where e = binary value of all C's (exponent)
f=binary value of all Q's (fraction)

NOTE 1. A Not-a-Number (NaN) is interpreted asiavalid number. All other numbers are valid and
interpreted as described above.

Input signal= v x DSM millivolts where DSM is the value reqedrto descale the data sample to the recordingrayst
input level. DSM is defined in Bytes 17—-20 of eatlannel set descriptor in the scan type headkis data recording
method has more than sufficient range to handlelyhemic range of a typical seismic system. TRV may not be
needed to account for any scaling and may be redad 1.0.
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8 byte IEEE floating point data — recording method

The IEEE (Institute of Electrical and Electroniasgiheers) format is fully documented in the IEE&nsiard,
"ANSI/IEEE Std 754 - 1985", available from the IEEEtp://ieeexplore.ieee.org/serviet/opac?punumbessR3

The IEEE format is summarized as follows:

Bit 0 1 2 3 4 5 6 7
Byte 1 S @& G & G & G G
Byte 2 G G & & Q Q Qs Q
Byte 3 B Qs Q; Qs Qs Qu Qu Qu
Byte 4 Q: Qu Qi Qi Qu Qi Qi Qu
Byte 5 Q: Qz Qx Qu Qs Qx Qr Qu
Byte 6 Qs Qu Qu Qz Qu Qu Qn Qu
Byte 7 Qv Qu Qu Quw Qa Qe Qu Qu
Byte 8 Qs Qu Qun Qu Quw Qw Qu Qs

The value (v) of a floating-point number rered in this format is determined as follows:

if e =2047 & f£0. .v=NaN Not-a-Number (see Note 1)
ife=2047&f=0. .v=(-Exw Overflow (infinity)
if0<e<2047...v=(-1F x Z7%%x (1.f) Normalized
fe=0&f£0..... v = (-Dx 279%%x (0.f) Denormalized
fe=0&f=0..... v=(-Ex0 + Zero

where e = binary value of all C's (exponent)
f = binary value of all Q's (fraction)

NOTE 1. A Not-a-Number (NaN) is interpreted asiraralid number. All other numbers are valid antbipreted as
described above.

Input signal= v x DSM millivolts where DSM is the value reqedrto descale the data sample to the recordingrayst
input level. DSM is defined in Bytes 17-20 of eattannel set descriptor in the scan type headdtis data
recording method has more than sufficient rangbatadle the dynamic range of a typical seismic systdhus,
DSM may not be needed to account for any scalinignaay be recorded as 1.0.

Integer formats:
24 bit two’s complement format:

Bit 0 1 2 3 4 5 6 7

Byte 1 bs 22 I21 I20 l1o l1g l17 l16
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Byte 2 hs 14 l13 12 l11 l10 lo g
Byte 3 k lg Is I4 I3 I I lo

Input signal= { (NLINLILITILILINTE + 2 2% mod 24— 22} x DSM millivolts where DSM is the value required
descale the data sample to the recording systemot iepel. DSM is defined in Bytes 17-20 of eactaruiel set
descriptor in the scan type header.

32 bit two’s complement format:

Bit 0 1 2 3 4 5 6 7
Byte 1 by l30 I log lo7 log los lo4
Byte 2 |23 I22 I21 I20 I19 I18 I17 I16
Byte 3 bs l14 l1s 1 1y l10 lo lg
Byte 4 b lg ls Iy I3 l, Iy lo
Input signal = { (NLINLILIILINGINGINE LI+ 2%) mod 22 — 21} x DSM miillivolts where DSM is the value

required to descale the data sample to the re@syistem input level. DSM is defined in Bytes 10-62 each channel
set descriptor in the scan type header.

6.2 DSM Factor calculation and physical unit

The Descale multiplier (DSM) parameter is providedallow the dimensionless numbers recorded on tapke
“descaled” back to the instantaneous sample vatugsllivolts at the system inputs As of Rev 3, DSM is stored in
bytes 17-20 of the Channel Set Descriptor in thenSype Header as a 4 byte IEEE floating point rermiPrior to
that it was computed from an MP exponent stordayte 8 of the Channel Set Descriptor.

In general, recording systems scale the input signal in order to match the useful range of inf@yels to the gain-
ranging amplifier. DSM must account for all scglim the acquisition system. However, in some higsolution
formats like the 4 byte hexadecimal, or 4 or 8 DEEE floating point cases, the data recording wetmay have
sufficient range, and the DSM may be set to 1.0.

*) In several instances “sample values in millivattsystem inputs” may be unclear. Modern acquisisystems offten
perform several stages of digital processing befine data samples are stored, and in many case®ciggly for
auxillary data, millivolt samples may not even lpplacable at all. In these situations the recordould follow the
general advice above, and just make sure the dyneange of the sample values matches the usefgerahthe input
levels. In addition it is also highly recommendedtore sensor sensitivity (in a Sensor Info Headeension block as
part of the Trace Header), to ensure the samplaevahn be converted to a physical unit.

Physical unit conversion

To be able to relate the seismic traces to extavemts it may be needed to convert the millivalues in the traces to
the physical unit. The physical unit of the traceédisted in byte 62 of the Channel Set Descripldnis is repeated in
byte 31 of Trace Header Extension block. The sessositivity (Sensor Info Header Extension bytes29-4 byte IEEE
float) is multiplied with the millivolt sample vaéuto calculate the physical unit number.
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The following equation converts a trace sample eatua physical unit sample value
V,=V,*DSM * SS
Vp - Physical sample value
Vi - Trace sample value
DSM - Multiplication factor to convert to millivolalue
SS - Sensor sensitivity

The type of the physical unit are listed in thdedbund Chapter 8, Trace Header Extension, bytde3ihition. Typical
types are millibar (e.g. hydrophone data), millieretsecond (e.g. geophone data) or meters (e.th degasurement).

DSM may be written
DSM = 2"
The calculation of MP for a data recording methodiven by one of the following equations:

For floating point data:

1. MP = FS — PA — G« For binary exponents.
2. MP = FS — PA — 2 X £ For quaternary exponents.
3.MP =FS — PA -4 x For hexadecimal exponents (except for the fote bycess 64
method).
4. MP = FS — PA — 4 x (fax— 64) For excess 64 hexadecimal exponents.
5. MP = FS — PA — (Gux— 127) For 32 bit IEEE exponents.
6. MP = FS — PA — (Gx— 1023) For 64 bit IEEE exponents.
Where:

25 = Converter full scale (millivolts),
2°% = Minimum system gain,
Cmax= maximum value of the data exponent;
Crnax =
15 for binary exponents
7 for quaternary exponents,
3 for hexadecimal exponents, except exgéss
127 for excess 64 exponents and the outptliteofinalog-to-digital converter is
written as the fractional portion of the datduee.
255 for 32 bit IEEE exponents and the outpuhe analog-to-digital converter is
written as the fractional portion of the datdue.
2047 for 64 bit IEEE exponents and the outpuhefanalog-to-digital converter is
written as the fractional portion of the datduee.

For integer data:

1. MP = FS-PA - IS;
Where:
275 = Converter full scale (millivolts),
2°A = Minimum system gain,
2"°-1 = Integer number system positive full scale, and

the output of the analog-to-digital converter istt®n as an integer.
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The term “minimum system gain” includes preamptifgain and the minimum floating point amplifier gai For
example, one system may use a preamplifier gaid56f and a minimum floating point amplifier gain afie. The
minimum system gain is 256 x 1 £ 30 PA = 8. Another system may use a preamplifién of 320 and a minimum
floating point amplifier gain of 0.8. In this cagke minimum system gain is 320 x 0.8 = 256 %r/&gain PA = 8.

PA may also account for any amplification neededdoommodate an analog to digital converter witlilescale value
that is not a power of 2 in millivolts. For exaraph 10 V (10,000 mV) converter may be precedearbgmplifier with

a gain of 1.221 (10,000/8,192). This gain may deanted for in PA. Alternatively, it could be citered part of the
converter, making it appear to have a binary fcalle.

Justifications for the Equations

The output of the analog-to-digital converter isti®n as the fractional portion of the data valdeis is equivalent to
dividing the value by the full scale of the coneert In order to compensate for this, the dataesakcorded on tape
must be multiplied by the full scale value of theneerter (29. Thus FS appears in equations (1)—(4) with atipes

sign.

The input signal was multiplied by the minimum systgain (2*) which, as mentioned, includes any preamplifienga
minimum floating point amplifier gain, or analog-digital converter adjustment gain. The data réedron tape must
be divided by this minimum system gain; thus, PAegrs in the equations with a negative sign.

Large input signals converted at minimum floatirgnp amplifier gain are written on tape with theximaum exponent
for the data recording method used. Likewise, bisighals converted at full gain are written withetmaximum
exponent. The data as written have been multifdedhe exponent base raised tg.dminus 64, 127, or 1023 as
appropriate to the number format.) Thug,@&ppears in the equations with a negative sign. isvilPpower of 2 so the
quaternary and hexadecimal&values are multiplied by 2 and 4, respectiveR2* and 16 = 2').

Data processing done prior to data storage.

In modern recording systems significant data preiogsis commonly done prior to storing the dataape. The DSM
factor may have to be adapted to make sure the eunalsolution is maintained in the trace data,the.processing
scaling parameters must be incorporated in the Degibr.

6.3 Sensor calibration

Trace Header frequency domain calibration

SEGD supports storing individual sensor calibratialues in Trace Header Extension blocks (see $&wibration
Header)". Each 32 byte Sensor Calibration Headmkbtontains two frequency/amplitude/phase groapd,multiple
blocks may be used to define the complete frequdoayain calibration function for the sensor. SerGalibration
Header block allows a maximum of about 500 freqiesnper trace, assuming no other meta-informatkst e the trace
header

The calibration corrected sensor value is achidyecbnverting the time series trace value to fragyelomain, and
multiplying with the calibration function

Vcalibrated= Fc ' Vtrace

Where
V calibrated = Calibration corrected trace signal (in frequedomain)
F. = Sensor calibration transfer function as desdritpethe values in the sensor calibration header.
Vwace = The uncorrected trace value (in frequency domain)
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The sensor calibration values in addition to thvidual Sensor Sensitivity values can be usedtoect for most sensor
variations needed to achieve a high fidelity sigre#ded in modern seismic acquisition systems.

Calibration Channel — time domain

A Calibration Channel Set can be used if time ser#édibration is preferred. The Calibration Charthet also allows a
more high fidelity calibration compared to the Tedateader Extension blocks. The frequency and leafite calibration
channel may be adjusted to achieve the accuracyreely Calibration Channel Sets has Channel typ®dedin
ChanneBet Descriptor byte 4. The Calibration Channeltisng series signal that can be correlated withridee value

to achieve a calibrated trace signal. By convettiath the trace and calibration trace time seddseguency domain, the
formula shown above can be used. The indices ifithee Header Extension block determine which ttheecalibration
trace applies to.
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7.0 Header Tables

Note:

Several blocks contain undefined fields, indicdigX in the tables. These values are undefinetidjormat, and may
be used by the manufacturer to store manufactueéned information. However, be aware that thedieihay be used in
future versions of the formaind the manufacturer use these fields at own tis& recommended to record ‘0’ in fields

indicated by X, and store all manufacturer defimgdrmation in user defined header blocks (ExtemraExtended
header, General Trailer blocks, or General Headesite Header blocks with ID B§ through Fhg). These will more

likely to be compliant with future versions of fhemat.

7.1 GENERAL HEADER BLOCK #1

Bit No. 0 1 2 3 4 5 6 7
BCD Value MSD 8 4 2 1 8 4 2 1 LS
Binary Value MSB 128 64 32 16 8 4 2 1 LS
File Number E Fl Fl Fl F2 F2 F2 F2 1

F; F; F; F; F, F, F, F, 2
Format Code Y Y, Y, Y, Y, Y, Y, Y, 3

Y3 Y3 Y3 Y3 Y, Y, Y, Y, 4
General Constants K K1 K1 K1 K, K, K, K, 5

Ks Ks Ks Ks Ka Ka K Ka 6

Ks Ks Ks Ks Ks Ks Ks Ks 7

K- K- K- K- Kg Kg Kg Kg 8

Kg Kg Kg Kg Kic Kic Kic Kio 9

K1 K1 K1 K1 Ky Ky Kz Kz 10
Year YR YR, YR, YR, YR, YR, YR, YR, 11
# Additional Blks in GH3 GHZ GH]_ GHO DY DY DY DY 12
Gen Hdr
Day (DY) DY, DY, DY, DY, DY, DY, DY, DY, 13
Hour H, H, H, H, H, H, H, H, 14
Minute Ml Ml Ml Ml Ml Ml Ml Ml 15
Second SE SE SE SE SE SE SE SE 16
Manufacture’s Code M M, M, M, M M M M 17

M, M, M, M, My My My My 18

Ms Ms Ms Ms Mg Mg Mg Mg 19

0 0 0 0 0 0 0 0 20

0 0 0 0 0 0 0 0 21

0 0 0 0 0 0 0 0 22
Base Scan Interval 3l Iy Iy lo -4 I, I_5 I_4 23
Polarity (P) P P P P 0 0 0 0 24

0 0 0 0 0 0 0 0 25
Record Type (2) Z Z Z Z R R, R, R, 26
Record Length (R) R R, R, R, Rs; Rs; Rs; Rs; 27
Scan Types/Record STYR| ST/R | ST/R | ST/R |ST/R | ST/R | ST/R | ST/IR || 28
Chan Sets/Scan Type cS | CS CS CS CS CS CS CS 29
Skew Blocks SK SK; SK; SK; SK; SK; SK, SK, 30
Extended Header Blk EC | EC EC EC EG EG EG EG 31
External Header Blk EX EX; EX; EX; EX, EX, EX, EX, 32
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7.2 GENERAL HEADER BLOCK #2

Bit No. 0 1 2 3 4 5 6 7

BCD Value MSD 8 4 2 1 8 4 2 1 LSO
Binary Value MSB 128 64 32 16 8 4 2 1 LS
Expanded File EF; EF» ER: EFx EF EFs EF; EF 1
Number

EFi: EF4 EFi: EF; EF EFic ER ER

2
EFR ERs ER EF, ER EFR EF ER 3
Extended Channel SetsEN;s ENy4 EN;; ENp, ENy; ENyg ENo ENs 4
Scan Type

EN; ENs ENs EN, EN; EN, EN; ENg

ECXis | ECXys | ECXi3 | ECXy; | ECXyy | ECXyg | ECXg | ECXg
ECX; | ECXs | ECXs | ECXs | ECXs [ ECX;, | ECX; | ECXg

5
Extended Header BIks EQQ( ECX22 ECX21 ECXZ(] ECX]_g ECX]_a ECX]_7 ECX]_G 6
7
8

Extended Skew blks ESK | ESKis | ESKys | ESKy; | ESKy; | ESKyg | ESKy [ ESKg |19
ESK; | ESKs | ESKs | ESK, | ESKs | ESK, | ESK, | ESK;, | 10

SEG-D Revision No. RMJ |RM% |RMF |RMJ |RMEL [RMJL |RMJ |RMY |11
“major” and “minor” RMN; | RMNg [ RMNs | RMN; [ RMN; | RMN, | RMN; | RMN, | 12

General Trailer, GTs, GTxe GTyg GTog GTyy GTo GTys GTyy 13
Number of Blks GTas GT,, GT,x GTy GTig GTie GTy GTyg 14

GTi: GTy, GTis GTy; GTu GTyc GTy GTs 15
GT; GTs GTs GT, GT; GT, GT; GTy 16

Extended Record ERL3; ERLsc ERLyqg ERL,g ERL,; ERLy ERLy:s ERLyy 17
Length ERL,: | ERLy» | ERLy; | ERLy | ERLis | ERLs | ERL;; | ERLy | 18
ERL;s | ERLy | ERLi: | ERLy; | ERLy; | ERLy | ERLg ERLg 19
ERL, ERLg ERLs ERL, ERL; ERL, ERL, ERLy 20

Record Set Number SN SNua SNi; SN, SNi1 SNig SNy SN; 21
SN, SNs SNs SN, SN; SN, SN, SNy 22

Extended # Additional|| EGH;s | EGH,, | EGH;; | EGHy; | EGHy; | EGH | EGHy, | EGHs || 23

Blks in Gen Hdr EGH, | EGH, | EGH |EGH, |EGH; | EGH, | EGH | EGH, | 24
Dominant Sampllng BSl,; BSlh; BSl;, BSlyq BSlg BSlg BSl, BSlg 25
Interval BS|15 BS|14 BS|13 BS|12 BS|11 BSI]_(] BSIg BSIg 26

BSk BSls BSls BSl, BSk BSh BSl BSl 27

External Header Blks EH EH,, EH,, EH,q EH,g EHs EH,; EHis 28
EHys EHy4 EHi EHy, EHy, EHy EH, EHg 29
EH; EHg EHs EH, EH; EH, EH; EH, 30

Header Block Type 0 0 0 0 0 0 1 0 32
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7.3 GENERAL HEADER BLOCK #3 (Timestamp and size header)

Bit No. 0 1 2 3 4 5 6 7

BCD Value MSD 8 4 2 1 8 4 2 1 LSO
Binary Value MSB | 128 64 32 16 8 4 2 1 LSB
Time Zero TZ3 TZs; TZs TZs0 TZsg TZsg TZs; TZs6

VZss | TZsy | TZsz | TZsp | TZsy | TZso | TZag | Tlss
T2y | TZag | TZas | TZag | TZaz | TZsp | TZy | Ty
TZ5 TZ3g TZ5; TZ3 TZ3s TZ34 TZ33 TZ3;
TZ5 TZ3 TZy TZ TZy TZ% TZys TZ4
TZ,; TZy TZx TZy TZ;g TZ;8 TZ4; TZ46
TZ5 TZ;4 TZ,3 TZy; TZ44 TZy0 TZg TZg

TZ, TZ TZs TZ, TZ, TZ, TZ, TZ,

OO(N|O|OIA|W[IN|F-

Record Size RS RS RS RS RS, RS RS, RS
RS:s RS, RS:s RS, RS RS0 RS RS 10
RSy RS RS RSy RS RS, RSy RSy 11
RS RS RSy RS RS RS, RS RS, 12
RS RS0 RS RS RS, RS RSs RSy 13
RS RS, RS RS0 RS RS RS RS 14
RSis RS, RS RS. RSu RS RS RS 15
RS RS RS RS RS RS RS RS 16

Data Size D&g DSGQ DSGl DSGO DSsg DSsg DS_;7 DS_;G 17
DS: |DSs |DSs |DS; |DS: [DSe |[DSg | DS | 18
DS;y |DSk |DSs |DSu |DSiz [DSp; |DSy |[DSe |19
DSy |DSs |DS7 |DSe [DSs | DS [ DS [ DS || 20
DS; |DSyw |DSy |DSs |DSy [DSe |[DSys | DSy |21
DS;; |DSy; |DSy |DSp |DSe [DSs |DS; | DS | 22
DSis |DSs |DSs |DS, |DSy [DSe | DS DS 23
DS, DS DS DS, DS DS, DS DS 24

Header Size H§ H%o HSzg HSzg HSz7 HSZG HSz5 HSz4 25
HS: |HS, |HS: |HSe |HSe [HSs |HS7; |HSe |26
HSs |HSs |HSs |HS, |[|HSy [HSe |HS HS 27
HS, |HS [HS [|HS, |HS [HS |HS |HS |28

Extd Rec Mode ERM | ERMs | ERMs | ERM, | ERM; | ERM, | ERM; | ERM, | 29
Rel Time Mode RTM | RTMg | RTMs [ RTM; | RTM; | RTM, | RTM; [ RTM; | 30

X X X X X X X X 31
Header Block Type| O 0 0 0 0 0 1 1 32

7.4 GENERAL HEADER BLOCK #4 (Vessel/Crew ldentification) (optional)

Bit No. 0 1 2 3 4 5 6 7

BCD Value MSD 8 4 2 1 8 4 2 1 LSO
Binary Value MSB | 128 64 32 16 8 4 2 1 LSB
Abbr Vessel or VCA |VCA |VCA |VCA |VCA |VCA |[VCA |VCA

Crew Name VCA |VCA |VCA |[VCA |VCA |[VCA |VCA |VCA

Vessel or Crew VC VC VC VC VC VC VC VC
Name VC VC VC VC VC VC VC VC

1

2

VCA VCA VCA VCA VCA VCA VCA VCA 3
4
5
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VC VC VC VC VC VC VC VC 6
VC VC VC VC VC VC VC VC 7
VC VC VC VC VC VC VC VC 8
VC VC VC VC VC VC VC VC 9
VC VC VC VC VC VC VC VC 10
VC VC VC VC VC VC VC VC 11
VC VC VC VC VC VC VC VC 12
VC VC VC VC VC VC VC VC 13
VC VC VC VC VC VC VC VC 14
VC VC VC VC VC VC VC VC 15
VC VC VC VC VC VC VC VC 16
VC VC VC VC VC VC VC VC 17
VC VC VC VC VC VC VC VC 18
VC VC VC VC VC VC VC VC 19
VC VC VC VC VC VC VC VC 20
VC VC VC VC VC VC VC VC 21
VC VC VC VC VC VC VC VC 22
VC VC VC VC VC VC VC VC 23
VC VC VC VC VC VC VC VC 24
VC VC VC VC VC VC VC VC 25
VC VC VC VC VC VC VC VC 26
VC VC VC VC VC VC VC VC 27
VC VC VC VC VC VC VC VC 28
VC VC VC VC VC VC VC VC 29
VC VC VC VC VC VC VC VC 30
VC VC VC VC VC VC VC VC 31

Header Block Type|| 0 0 0 1 0 0 0 0 32

7.5 GENERAL HEADER BLOCK #5 (Survey Area Name) (optional)

Bit No. 0 1 2 3 4 5 6 7

BCD Value MSD 8 4 2 1 8 4 2 1 LSO

Binary Value MSB | 128 64 32 16 8 4 2 1 LSB

Survey Area Name| SAN SAN SAN SAN SAN SAN SAN SAN 1
SAN SAN SAN SAN SAN SAN SAN SAN 2
SAN SAN SAN SAN SAN SAN SAN SAN 3
SAN SAN SAN SAN SAN SAN SAN SAN 4
SAN SAN SAN SAN SAN SAN SAN SAN 5
SAN SAN SAN SAN SAN SAN SAN SAN 6
SAN SAN SAN SAN SAN SAN SAN SAN 7
SAN SAN SAN SAN SAN SAN SAN SAN 8
SAN SAN SAN SAN SAN SAN SAN SAN 9
SAN SAN SAN SAN SAN SAN SAN SAN 10
SAN SAN SAN SAN SAN SAN SAN SAN 11
SAN SAN SAN SAN SAN SAN SAN SAN 12
SAN SAN SAN SAN SAN SAN SAN SAN 13
SAN SAN SAN SAN SAN SAN SAN SAN 14
SAN SAN SAN SAN SAN SAN SAN SAN 15
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SAN SAN SAN SAN SAN SAN SAN SAN 16
SAN SAN SAN SAN SAN SAN SAN SAN 17
SAN SAN SAN SAN SAN SAN SAN SAN 18
SAN SAN SAN SAN SAN SAN SAN SAN 19
SAN SAN SAN SAN SAN SAN SAN SAN 20
SAN SAN SAN SAN SAN SAN SAN SAN 21
SAN SAN SAN SAN SAN SAN SAN SAN 22
SAN SAN SAN SAN SAN SAN SAN SAN 23
SAN SAN SAN SAN SAN SAN SAN SAN 24
SAN SAN SAN SAN SAN SAN SAN SAN 25
SAN SAN SAN SAN SAN SAN SAN SAN 26
SAN SAN SAN SAN SAN SAN SAN SAN 27
SAN SAN SAN SAN SAN SAN SAN SAN 28
SAN SAN SAN SAN SAN SAN SAN SAN 29
SAN SAN SAN SAN SAN SAN SAN SAN 30
SAN SAN SAN SAN SAN SAN SAN SAN 31

Header Block Type| 0 0 0 1 0 0 0 1 32

7.6 GENERAL HEADER BLOCK #6 (Client Identification) (optional)

Bit No. 0 1 2 3 4 5 6 7

BCD Value MSD | 8 4 2 1 8 4 2 1 LSO

Binary Value MSB | 128 64 32 16 8 4 2 1 LSIB

Client Identification| CI Cl Cl Cl Cl Cl Cl Cl 1
Cl Cl Cl Cl Cl Cl Cl Cl 2
Cl Cl Cl Cl Cl Cl Cl Cl 3
Cl Cl Cl Cl Cl Cl Cl Cl 4
Cl Cl Cl Cl Cl Cl Cl Cl 5
Cl Cl Cl Cl Cl Cl Cl Cl 6
Cl Cl Cl Cl Cl Cl Cl Cl 7
Cl Cl Cl Cl Cl Cl Cl Cl 8
Cl Cl Cl Cl Cl Cl Cl Cl 9
Cl Cl Cl Cl Cl Cl Cl Cl 10
Cl Cl Cl Cl Cl Cl Cl Cl 11
Cl Cl Cl Cl Cl Cl Cl Cl 12
Cl Cl Cl Cl Cl Cl Cl Cl 13
Cl Cl Cl Cl Cl Cl Cl Cl 14
Cl Cl Cl Cl Cl Cl Cl Cl 15
Cl Cl Cl Cl Cl Cl Cl Cl 16
Cl Cl Cl Cl Cl Cl Cl Cl 17
Cl Cl Cl Cl Cl Cl Cl Cl 18
Cl Cl Cl Cl Cl Cl Cl Cl 19
Cl Cl Cl Cl Cl ClI Cl Cl 20
Cl Cl Cl Cl Cl ClI Cl Cl 21
Cl Cl Cl Cl Cl Cl Cl Cl 22
Cl Cl Cl Cl Cl Cl Cl Cl 23
Cl Cl Cl Cl Cl Cl Cl Cl 24
Cl Cl Cl Cl Cl Cl Cl Cl 25
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Cl Cl Cl Cl Cl Cl Cl Cl 26
Cl Cl Cl Cl Cl Cl Cl Cl 27
Cl Cl Cl Cl Cl Cl Cl Cl 28
Cl Cl Cl Cl Cl Cl Cl Cl 29
Cl Cl Cl Cl Cl Cl Cl Cl 30
Cl Cl Cl Cl Cl Cl Cl Cl 31
Header Block Type| O 0 0 1 0 0 1 0 32
7.7 GENERAL HEADER BLOCK #7 (Job identification) (optional)
Bit No. 0 1 2 3 4 5 6 7
BCD Value MSD 8 4 2 1 8 4 2 1 LSE
Binary Value MSB | 128 64 32 16 8 4 2 1 LSB
Abbr Job JIA JIA JIA JIA JIA JIA JIA JIA 1
Identification JIA JIA JIA JIA JIA JIA JIA JIA 2
JIA JIA JIA JIA JIA JIA JIA JIA 3
JIA JIA JIA JIA JIA JIA JIA JIA 4
JIA JIA JIA JIA JIA JIA JIA JIA 5
Job Identification | JI JI JI JI JI Ji Ji JI 6
JI JI JI JI JI Ji JI JI 7
Ji Ji JI JI JI JI Ji Ji 8
JI JI JI JI JI Ji Ji JI 9
Ji Ji JI JI JI JI Ji Ji 10
JI JI JI Ji JI JI JI JI 11
Ji JI JI JI Ji JI JI JI 12
JI JI JI JI JI Ji Ji JI 13
Ji Ji JI JI JI JI Ji Ji 14
JI JI JI JI JI Ji JI JI 15
Ji Ji JI JI JI JI Ji Ji 16
JI JI JI Ji JI JI JI JI 17
Ji Ji JI JI Ji JI JI JI 18
JI JI JI JI JI Ji Ji JI 19
Ji Ji JI JI JI JI Ji Ji 20
JI JI JI JI JI Ji JI JI 21
JI JI JI JI Ji JI JI JI 22
JI JI JI Ji JI JI JI JI 23
JI Ji JI JI Ji JI JI JI 24
JI JI JI JI JI Ji Ji JI 25
Ji Ji JI JI JI JI Ji Ji 26
JI JI JI JI JI Ji JI JI 27
JI JI JI JI Ji JI JI JI 28
JI JI JI JI JI Ji Ji JI 29
Ji Ji JI JI Ji JI JI JI 30
JI JI JI JI JI Ji Ji JI 31
Header Block Type|| O 0 0 1 0 0 1 1 32
SEG-D Rev 3.0 63 May 2011



7.8 GENERAL HEADER BLOCK #8 (Line identification) (optional)

Bit No. 0 1 2 3 4 5 6 7

BCD Value MSD 8 4 2 1 8 4 2 1 LSI

Binary Value MSB | 128 64 32 16 8 4 2 1 LSB

Line Abbreviation LA LA LA LA LA LA LA LA 1
LA LA LA LA LA LA LA LA p
LA LA LA LA LA LA LA LA B
LA LA LA LA LA LA LA LA i
LA LA LA LA LA LA LA LA b
LA LA LA LA LA LA LA LA b
LA LA LA LA LA LA LA LA /

Line Identification | LI LI LI LI LI LI LI LI B
LI LI LI LI LI LI LI LI D
LI LI LI LI LI LI LI LI 10
LI LI LI LI LI LI LI LI 11
LI LI LI LI LI LI LI LI 12
LI LI LI LI LI LI LI LI 13
LI LI LI LI LI LI LI LI 14
LI LI LI LI LI LI LI LI 15
LI LI LI LI LI LI LI LI 16
LI LI LI LI LI LI LI LI 17
LI LI LI LI LI LI LI LI 18
LI LI LI LI LI LI LI LI 19
LI LI LI LI LI LI LI LI PO
LI LI LI LI LI LI LI LI P1
LI LI LI LI LI LI LI LI p2
LI LI LI LI LI LI LI LI P3
LI LI LI LI LI LI LI LI P4
LI LI LI LI LI LI LI LI P5
LI LI LI LI LI LI LI LI P6
LI LI LI LI LI LI LI LI p7
LI LI LI LI LI LI LI LI P8
LI LI LI LI LI LI LI LI P9
LI LI LI LI LI LI LI LI B0
LI LI LI LI LI LI LI LI B1

Header Block Type| 0 0 0 1 0 1 0 0 32

7.9 SOURCE DESCRIPTION BLOCK (optional)
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7.9.1 VIBRATOR

Bit No. 0 1 2 3 4 5 6 7
BCD Value MSD 8 4 2 1 8 4 2 1 LS[
Binary Value MSB | 128 64 32 16 8 4 2 1 LSIB
EXpanded File No. EF ER; EFR; EFRx EF EF EF EF 1
EF: EFy EF EF EF, EF ER ER 2
EF ER ER EFR, ER ER EFR ER 3
Source Line No. SLN SLN22 SLN21 SLNZO SLng SLng SLN17 SLN]_G 4
(INTEGER) SLNs | SLNys | SLNiz | SLNi; | SLNy; | SLNyg | SLNg SLNg 5
SLN; SLNs SLNs SLN, SLN; SLN, SLN; SLNp 6
Source Line No. SLN | SLN, | SLN3 | SLN,4 | SLNg | SLNg | SLN; | SLNg || 7
(FRACTION) SLNg | SLN g [ SLN4; | SLNg; | SLN g3 | SLN34 | SLN 35 | SLN 46 || 8
Source Point No. SBN | SPNy; | SPN; | SPNg | SPNg | SPNg | SPN; | SPNg || 9
(INTEGER) SPNs | SPN,s | SPN; | SPN; | SPN; | SPNy | SPN SPN 10
SPN SPN, SPN SPN SPN SPN SPN SPN 11
Source Point No. SPN | SPN, | SPN3; | SPN, | SPNs | SPNeg | SPN; | SPNg | 12
(FRACTION) SPNg | SPNyc | SPNy; | SPN-; | SPN—3| SPNyy | SPNys | SPNyg || 13
Source Point Index| SPI | SPE SPL SP, SPk SP) SPL SP}, 14
Phase Control PC PG PG PG PG PG PG PG 15
Type Vibrator \V Ve Vs V4 V3 Vs V1 \A 16
Phase Angle PA PA, PA¢; PA PA; PAq PA; PAg 17
PA; PAs PAs PA, PAs PA, PA PA 18
Source Id Sl Sl Sk Sl Sk Sh Sh Sh 19
Source Set No. SS SS SS SS SS SS SS S 20
Re-shoot Index RI Rls Rls Rl, Rl; RI, Rl; Rl, 21
Group Index G;I Gle G|5 G|4 G|3 Glz Gl]_ Glo 22
Depth Index Dl Dlg Dls Dl, Dl; DI, Dl4 DIy 23
Offset Cross-line (@) OXy4 OXi3 OX1z OXyq OXqc OXg OXsg 24
OX; OXe OXs OX4 OX3 OX, OX; OXq 25
Offset In-line Ols Oly4 Oly3 Oly, Oly; Olyq Olqy Olg 26
Ol; Ol Ols Ol, Ol; Ol Ol Oly 27
Size SZ5 SZ]_4 SZ]_3 Sle SZ]_] SZ]_(] SZQ SZg 28
SZ; SZ; SZ; SZ, SZ; Sz SZ SZ, 29
Offset Depth Oy ODy4 ODq3 ODy5 ODy4 ODqg ODy ODg 30
0D, ODg ODs 0D, 0OD; oD, 0D, 0Dy 31
Header Block Type| O 0 0 1 0 1 0 1 32
7.9.2 EXPLOSIVE
Bit No. 0 1 2 3 4 5 6 I
BCD Value MSD | 8 4 2 1 8 4 2 1 LSO
Binary Value MSB | 128 64 32 16 8 4 2 1 LSB
EXpanded File No. = o EFR; ER: EFR EFg EF; EF; EF 1
EF:: EFy EF; EF; EF, EF ER ER 2
EF ER; ER EF, ER EFR EFR ER 3
Source Line No. SLN SLN,, SLN,,; SLNyg SLNg SLNg SLN, SLNg 4
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(INTEGER) SLNs | SLNyy | SLNiz | SLNi; | SLNy; | SLNyg | SLNg SLNg 5
SLN, SLNg SLNs SLN;, SLN; SLN, SLN; SLN, 6
Source Line No. SLN | SLN, | SLN3; | SLN, | SLNs | SLNg | SLN; | SLNg | 7
(FRACTION) SLNg | SLNg | SLNg; | SLN1p | SLN gz [ SLNgs | SLN s | SLN 46 || 8
Source Point No. SPN | SPN; | SPN; | SPNg | SPNg | SPNg | SPN; | SPNg || 9
(INTEGER) SPN; | SPNs | SPN: | SPN, | SPN; | SPNy | SPN SPN 10
SPN SPN SPN SPN, SPN SPN SPN SPN 11
Source Point No. SPN | SPN, | SPN; | SPN, | SPNs | SPNg | SPN; | SPNg || 12
(FRACTION) SPNg | SPNig | SPNy; | SPNy,; | SPNis | SPNys | SPNis | SPNyg || 13
Source Point Index| SPI | SP§ SP§ SP}, SP§ SP}, SP} SP}, 14
Depth DEs DEi4 DE;; DE;s DEy4 DEq DEgy DEg 15
DE; DEg DEs DE, DE; DE; DE; DE,y 16
Charge Length CL ClLg Cls CLy ClLs CL, CL, ClLg 17
Soil Type S-l; STG ST5 ST4 ST3 STZ STl STO 18
Source Id 3' Sls S|5 S|4 Slg S|2 Sll Slo 19
Source Set No. SS SS SS S SS SS SS S 20
Re-shoot Index RI Rls Rls Rl, Rl; RI, Rl; Rl, 21
Group Index Gl Glg Gl Gl Gl; Gl, Gl; Gly 22
Depth Index D] Dlg Dls Dly Dlj DI, DI, Dlgy 23
Offset Cross-line OZ@ OX14 Oxlg OX12 OX11 Och OXQ OXg 24
OX7 OXe OXs 0OX,4 0OX3 0OX, 0OX; 0OXp 25
Offset In-line 015 O|14 O|13 O|12 O|11 Ol]_(] Olg Olg 26
Ol, Ol Ols Ol Ol; Ol, Ol Ol 27
Size SZ5 8214 Szlg Sle 8211 SZ]_(] SZg SZg 28
SZ; SZ; SZ SZ, Sz SZ SZ SZ, 29
Offset Depth OD5 OD]_4 OD]_3 OD]_2 OD]_1 OD]_(] ODg ODg 30
oD, ODs ODs 0D, 0OD; (0]D)} oD, 0D, 31
Header Block Type|| 0 0 0 1 0 1 1 0 32
7.9.3 AIRGUN
Bit No. 0 1 2 3 4 5 6 7
BCD Value MSD | 8 4 2 1 8 4 2 1 LS
Binary Value MSB | 128 64 32 16 8 4 2 1 LSIB
EXpanded File No. EF ER; EFR; EFRx EF EF EF EF 1
EF: EFy EF EF; EF, EF ER ER 2
EF EFR ER EFR, ER ER EFR ER 3
Source Line No. SLN SLN22 SLN21 SLN20 SLng SLng SLN17 SLN]_G 4
(INTEGER) SLNs | SLNis | SLNiz | SLNi; | SLNy; | SLNgg | SLNg SLNg 5
SLN, SLNg SLNs SLN;, SLN; SLN, SLN; SLN, 6
Source Line No. SLN | SLN, | SLN3 | SLN,4 | SLNg | SLNg | SLN; | SLNg || 7
(FRACTION) SLNg | SLN g [ SLN4; | SLNg; | SLN g3 | SLN34 | SLN 35 | SLN 46 || 8
Source Point No. SBN | SPNy | SPNy; | SPNg | SPNg | SPNg | SPN; | SPNg || 9
(INTEGER) SPNs | SPN,s | SPN; | SPN; | SPN; | SPNy | SPN SPN 10
SPN SPN, SPN SPN SPN SPN SPN SPN 11
Source Point No. SPN | SPN, | SPN3; | SPN, | SPNs | SPNeg | SPN; | SPNg | 12
(FRACTION) SPNy | SPNyg | SPNi; | SPNi, | SPNis | SPNys | SPNis | SPNyg || 13
Source Point Index| SPI | SPE SPL SP, SPk SP) SPL SP}, 14
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Depth DEs DE4 DE;; DE;s DEy4 DEq DEgy DEg 15
DE; DEg DEs DE, DE; DE; DE; DE, 16
Air Pressure AR AP, AP;3 AP, AP14 AP APq APg 17
AP, APs APs AP, AP; AP, AP, AP, 18
Source Id Sl Slg Sk Sl Sk Sh Sh Sh 19
Source Set No. SS SS SS SS SS SS SS S 20
Re-shoot Index RI Rls Rls Rl Rl; RI, Rl; Rly 21
Group Index G;I Gle G|5 G|4 G|3 Glz Gl]_ Glo 22
Depth Index Dl Dlg Dls Dl, Dl; DI, Dl4 DIy 23
Offset Cross-line OZ% OX14 Oxlg OX12 OX11 Oxlo OXQ OXg 24
OX5 OXe OXs OX4 OX3 OX, OX; OXq 25
Offset In-line Ols Oly4 Oly3 Oly, Oly; Olyq Olqy Olg 26
Ol, Ol Ols Ol Ol; Ol, Ol Ol 27
Size SZ5 SZ]_4 SZ]_3 Sle SZ]_] SZ]_(] SZQ SZg 28
SZ; SZ; SZ; SZ, SZ; Sz SZ SZ, 29
Offset Depth ODJ' OD]_4 OD]_3 OD]_2 OD]_1 OD]_(] ODg ODg 30
0Dy, ODg ODs 0D, OD; oD, 0D, 0Dy 31
Header Block Type| 0 0 0 1 0 1 1 1 32
7.9.4 WATERGUN
Bit No. 0 1 2 3 4 5 6 I
BCD Value MSD | 8 4 2 1 8 4 2 1 LSO
Binary Value MSB | 128 64 32 16 8 4 2 1 LSB
EXpanded File No. EF ER; EFR EFRx EF EF EF EF 1
EF:: EFy EF; EF; EFy, EF ER ER 2
EF ER; ER EF, ER EFR EFR ER 3
Source Line No. SLN SLN22 SLN21 SLNZO SLng SLng SLN17 SLN]_G 4
(INTEGER) SLNs | SLNys | SLNiz | SLNi; | SLNy; | SLNyg | SLNg SLNg 5
SLN, SLNg SLNs SLN;, SLN; SLN, SLN; SLN, 6
Source Line No. SLN | SLN, | SLN3 | SLN, | SLNg | SLNg | SLN; | SLNg || 7
(FRACTION) SLNg | SLNg | SLNg; | SLNp | SLN gz | SLNgs | SLN3s | SLN4¢ || 8
Source Point No. SBN | SPNy, | SPNy; | SPNg | SPNg | SPNg | SPN; | SPNg || 9
(INTEGER) SPNs | SPN, | SPN; | SPN; | SPN; | SPNy | SPN SPN 10
SPN SPN SPN SPN, SPN SPN SPN SPN 11
Source Point No. SPN | SPN, | SPN3; | SPN, | SPNs | SPNeg | SPN; | SPNg | 12
(FRACTION) SPNy | SPNyg | SPNi; | SPNy, | SPNis | SPNys | SPNis | SPNyg || 13
Source Point Index| SPI | SP§ SP§ SP}, SP§ SP}, SP} SP}, 14
Depth DEs DE;4 DE;; DE;, DE;; DE;q DEg DEg 15
DE; DEg DEs DE, DE; DE; DE; DE,y 16
Air Pressure AR APy APy3 APy, APy APyq APq APg 17
AP, APs APs AP, AP; AP, AP; AP, 18
Source Id 3' Sls S|5 S|4 Slg S|2 Sll Slo 19
Source Set No. SS S$ SS S SS SS SS S 20
Re-shoot Index RI Rls Rls Rl, Rl; RI, Rl; Rlg 21
Group Index Gl Glg Gl Gl Gl; Gl, Gl; Gly 22
Depth Index D] Dlg Dls Dly Dl3 Dl, Dl Dlgy 23
Offset Cross-line Ox OXy4 OXi3 OX12 OXyq OXqc OXg OXsg 24
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OX5 OXe OXs OX4 OX3 OX, OXy OXq 25
Offset In-line Ols Ol Oly3 Oly, Oly; Olyq Olq Olg 26
Ol, Ol Ols Ol Ol; Ol, Ol Ol 27
Size SZ5 SZ]_4 SZ]_3 Sle SZ]_] SZ]_(] SZQ SZg 28
SZ; SZ; SZ; SZ, SZ; Sz, S7; SZ, 29
Offset Depth ODJ' OD]_4 OD]_3 OD]_2 OD]_1 OD]_(] ODg ODg 30
oD, ODg ODs OD, OD; oD, 0D, 0Dy 31
Header Block Type| O 0 0 1 1 0 0 0 32
7.9.5 ELECTROMAGNETIC SOURCE
Bit No. 0 1 2 3 4 5 6 I
BCD Value MSD | 8 4 2 1 8 4 2 1 LSO
Binary Value MSB | 128 64 32 16 8 4 2 1 LSB
EXpanded File No. EF ER; EFR; EFRy EF EF EF EF 1
EF:: EFy EF; EF; EFy, EF ER ER 2
EF ER; ER EF, ER ER EFR ER 3
Source Line No. SLN SLN22 SLN21 SLNZO SLng SLng SLN17 SLN]_G 4
(INTEGER) SLNs | SLNy; | SLNy;z | SLN;; | SENj; | SLNgg | SLNg SLNsg 5
SLN; SLNs SLNs SLN, SLN; SLN, SLN; SLNp 6
Source Line No. SLN | SLN, [ SLN3; | SLN, | SLNs | SLNg | SLN; [ SLNg || 7
(FRACTION) SLNg | SLNg | SLNg; | SLN1p | SLNgz | SLNgs | SLN3s | SLN4¢ || 8
Source Point No. SBN | SPNy; | SPNy; | SPNg | SPNg | SPNg | SPN; | SPNg || 9
(INTEGER) SPNs | SPN, | SPN; | SPN, | SPN; | SPNy | SPN SPN 10
SPN SPN SPN SPN SPN SPN SPN SPN 11
Source Point No. SPN | SPN, | SPN; | SPN, | SPNs | SPNg | SPN; | SPNg | 12
(FRACTION) SPNg | SPNig | SPNy; | SPNy; | SPNis | SPNys | SPNis | SPNyg || 13
Source Point Index| SPI | SP§ SP§ SP}, SP§ SP}, SP} SP}, 14
Source Type ST ST ST; ST, ST; ST, ST, ST, 15
Moment MQs4 MO, MO,,; MOy MOq MO5 MO, MO6 16
MOgs MOy4 MO,3 MO,, MOy, MOy, MOgq MOgq 17
MO, MOgq MOs MO, MO, MO, MO, MO, 18
Source Id 3' Sls S|5 S|4 Slg S|2 Sll Slo 19
Source Set No. SS SS SS SS SS SS SS S 20
Re-shoot Index RI Rls Rls Rl, Rl; RI, Rl; Rlg 21
Group Index Gl Glg Gl Gl Gl; Gl Gl; Gly 22
Depth Index D] Dlg Dls Dly Dlj Dl, DI, Dlgy 23
Offset Cross-line Ox OXy4 OXi3 OX12 OXyq OXqe OXg OXsg 24
OX; OXs OXs OX4 OX;3 OX, OX 0OX, 25
Offset In-line 015 O|14 O|13 O|12 O|11 Ol]_(] Olg Olg 26
Ol; Olg Ols Ol, Ol3 Ol, Ol Oly 27
CurrentNOItage CV: CVy CVi3 CVy, CVy CVy CVq CVg 28
CV, CVsg CVs CV, CV; CV, CV, CVq 29
Offset Depth O} ODy4 ODy3 ODy5 ODy4 ODqg ODy ODg 30
OoDy, ODs ODs 0D, ODs (0] DY oD, 0Dy 31
Header Block Type| 0 0 0 1 1 0 0 1 32
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7.9.6 OTHER SOURCE

Bit No. 0 1 2 3 4 5 6 I
BCD Value MSD 8 4 2 1 8 4 2 1 LS[
Binary Value MSB | 128 64 32 16 8 4 2 1 LSB
EXpanded File No. EF ER; EFR; EFRx EF EF EF EF 1

EF:: EFy EF; EF; EFy, EF ER ER 2

EF ER; ER EF, ER EFR EFR ER 3
Source Line No. SLN SLN22 SLN21 SLN20 SLng SLng SLN17 SLN]_G 4
(INTEGER) SLNs | SLNyy | SLNiz | SLNi; | SLNy; | SLNyg | SLNg SLNg 5

SLN, SLNg SLNs SLN;, SLN; SLN, SLN; SLN, 6
Source Line No. SLN | SLN, | SLN3 | SLN, | SLNg | SLNg | SLN; | SLNg || 7
(FRACTION) SLNg | SLNg | SLNg; | SLN1p | SLN gz | SLNgs | SLN3s | SLN4¢ || 8
Source Point No. SEN | SPN; | SPN; | SPNg | SPNg | SPNg | SPN; | SPNgs | 9
(INTEGER) SPNs | SPN, | SPN; | SPN; | SPN; | SPNy | SPN SPN 10

SPN SPN SPN SPN SPN SPN SPN SPN 11
Source Point No. | SPN; | SPN, [ SPN; | SPN4 | SPNs | SPNg | SPN; [ SPNg | 12
(FRACTION)

SPNg | SPNyp | SPNi; | SPNy, | SPNi3 | SPNyy | SPNys | SPNyg || 13
Source Point Index| SPI | SP§ SP§ SP}, SP§ SP}, SP} SP}, 14

X X X X X X X X 15

X X X X X X X X 16

X X X X X X X X 17

X X X X X X X X 18
Source Id Syl Sls S|5 S|4 Slg S|2 Sll Slo 19
Source Set No. SS SS SS S SS SS SS S 20
Re-shoot Index RI Rls Rls Rl, Rl; RI, Rl; Rly 21
Group Index Gl Glg Gl Gl Gl; Gl, Gly Gly 22
Depth Index D] Dlg Dls Dly Dl3 DI, DI, Dlgy 23
Offset Cross-line OZ@ OX14 Oxlg OX12 OX11 Och OXQ OXg 24

OX7 OXe OXs 0OX4 0OX3 0OX, 0OX; 0OXp 25
Offset In-line Ols Oly4 Oly3 Oly, Oly; Olyq Olqy Olg 26

Ol, Ol Ols Ol Ol; Ol, Ol Ol 27

X X X X X X X X 28

X X X X X X X X 29
Offset Depth OD5 OD]_4 OD]_3 OD]_2 OD]_1 OD]_(] ODg ODg 30

oD, ODs ODs 0D, 0OD; (0]D)} oD, 0D, 31
Header Block Type| O 0 0 1 1 1 1 1 32
7.10 ADDITIONAL SOURCE INFO (optional)
Follows the Source Description Block
Bit No. 0 1 2 3 4 5 6 7
BCD Value MSD | 8 4 2 1 8 4 2 1 LSO
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Binary Value MSB | 128 64 32 16 8 4 2 1 LS

Time Tez T Te1 Tec Tse Tse Ts; Tse 1
Tse Tsy Tsz Ts; Tsa Tsc Tae Tae 2
T4 Tae Tys T4s T4z T4 T4 Tac 3
Tae Tae Ta T Tas Tas Taz Ts 4
Ta Tac Toe Toe Ty Toe Tos Tos 5
Tz Ty To Toc Tie Tig Ty Tie 6
Tis T4 Tz T T Tic Ty Tg 7
T, Ts Ts T4 T, T, T To 8
Source Status SST | SST SST; SST, SST; SST, SST, SST 9
Source Id 3' Sls S|5 S|4 Slg S|2 Sll Slo 10
Source Moving MV MV g MV MV 4 MV MV, MV 4 MV, 11

Error description ED ED ED ED ED ED ED ED 12
ED ED ED ED ED ED ED ED 13

ED ED ED ED ED ED ED ED 15
ED ED ED ED ED ED ED ED 16
ED ED ED ED ED ED ED ED 17
ED ED ED ED ED ED ED ED 18
ED ED ED ED ED ED ED ED 19
ED ED ED ED ED ED ED ED 20
ED ED ED ED ED ED ED ED 21
ED ED ED ED ED ED ED ED 22
ED ED ED ED ED ED ED ED 23
ED ED ED ED ED ED ED ED 24
ED ED ED ED ED ED ED ED 25
ED ED ED ED ED ED ED ED 26
ED ED ED ED ED ED ED ED 27
ED ED ED ED ED ED ED ED 28
ED ED ED ED ED ED ED ED 29
ED ED ED ED ED ED ED ED 30
ED ED ED ED ED ED ED ED 31

Header Block Type| O 0 0 1 1 0 1 0 32

7.11 SOURCE AUXILIARY CHANNEL REFERENCE (optional)
Follows the Source Description Block

Bit No. 0 1 2 3 4 5 6 7
BCD Value MSD 8 4 2 1 8 4 2 1 LSO
Binary Value MSB 128 64 32 16 8 4 2 1 LS
Source Id Sl Slg Sl Sl Sk Sh Sl Sh

Scan Type Number 1 ST1 | STY STL STL STL STL STL STL

Channel Set Number] C&1|CS1, | CSl; | CSl, | CS1; | CS1, | CSL CS%
CS% CS% CS% CSi, CS% CS% CSy CS%

Trace Number 1 TN TN1,, TN, TN,y TN1, TN TN1, TN
TN1;s | TNy, | TNz | TN, | TN1; | TN1 | TN TN1g
TN1, TN1, TN1g TN1, TN1; TN1, TN TN1,

~N| OO~ WIN|F-
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Scan Type Number 2 ST2 | ST2 ST2 ST2 ST2 ST2 ST2 ST2 8

Channel Set Number 3 C82 | CS2, [CS2; [CS2, |CS2,; |CS3, |CS2 CSz 9
CS2 CS2% CS2 CS2 CS2 CS2 CS2 CS2 10

Trace Number 2 Tl\bz TN222 TN221 TN22C TN219 TN21g TN217 TN215 11
TN2;s | TN2ys | TN23z | TN2;; | TN2;; | TN2 | TNZg TN1g 12
TN2, TN2Zg TN2; TN2, TN2; TN2, TN2; TN2Z, 13

Scan Type Number 3 ST13 | ST3 ST3 ST3 ST3 ST3 ST3 ST3 14

Channel Set Number 3 C®3 | CS3, | CS3; | CS3, | CS3; | CS3; | CS3 CS3 15
CS3 CS3 CS3 CS3 CS3 CS3 CS3 CS3 16

Trace Number 3 Tl\@ TN322 TN321 TN32c TNSlg TNSlg TN317 TNS]_G 17
TN3ie | TN3ys | TN3iz | TN3;z | TN3y; | TN3e | TN3g TN3g 18
TN3; TN3; TN3s TN3, TN3; TN3, TN3; TN3, 19

Scan Type Number 4 ST4 | ST4 ST4 ST4 ST4 ST4 ST4 ST4 20

Channel Set Number4 C34 | CS4, | CS4; | CS4, | CS4; | CS4, | CS4 CS4 21
CS4 CS4 CS4 CS4 CS4 CS4 CS4 CS4 22

Trace Number 4 TNA | TN4,, | TN4y, | TN4Ax | TN4 | TN4ye | TN4y; | TN4, || 23
TN4ie | TNAy, | TN | TN4, | TNAy; | TNy | TN4g | TN4g | 24
TN4;, | TN4s | TN4s | TN4, | TN4; | TN4, | TN4 | TN4, | 25

Scan Type Number 5 ST5 | ST STS STS STS STS STS STS 26

Channel Set Numbery C&5|CSh5, | CSh5; | CSh5, | CSH; | CShH, | CSh CSh 27
CS5 CS5 CS5 CS5 CS5 CS5 CShs CS5 28

Trace Number 5 TNB TN5,, TN5,,; TN5,¢ TN5;¢ TNb5;6 TN5¢ TN56 29
TN5;s | TNS5y | TN5;z | TNS;; | TNS;; | TNS, | TN5Sg TN5g 30
TN5, TN5g TN55 TN5,4 TN5; TN5, TN5, TN5q 31

Header Block Type 0 0 1 0 0 0 0 1 32
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7.12 COORDINATE REFERENCE SYSTEM IDENTIFICATION (conditional)
This header block is mandatory if a position bleckcluded in the record.

Bit No. 0 1 2 3 4 5 6 7

Coordinate CRID CRID CRID CRID CRID CRID CRID CRID 1

Reference CRID CRID CRID CRID CRID CRID CRID CRID 2

System (CRS) | CRID CRID CRID CRID CRID CRID CRID CRID 3

identification CRID CRID CRID CRID CRID CRID CRID CRID 4
CRID CRID CRID CRID CRID CRID CRID CRID 5
CRID CRID CRID CRID CRID CRID CRID CRID 6
CRID CRID CRID CRID CRID CRID CRID CRID 7
CRID CRID CRID CRID CRID CRID CRID CRID 8
CRID CRID CRID CRID CRID CRID CRID CRID 9
CRID CRID CRID CRID CRID CRID CRID CRID 10
CRID CRID CRID CRID CRID CRID CRID CRID 11
CRID CRID CRID CRID CRID CRID CRID CRID 12
CRID CRID CRID CRID CRID CRID CRID CRID 13
CRID CRID CRID CRID CRID CRID CRID CRID 14
CRID CRID CRID CRID CRID CRID CRID CRID 15
CRID CRID CRID CRID CRID CRID CRID CRID 16
CRID CRID CRID CRID CRID CRID CRID CRID 17
CRID CRID CRID CRID CRID CRID CRID CRID 18
CRID CRID CRID CRID CRID CRID CRID CRID 19
CRID CRID CRID CRID CRID CRID CRID CRID 20
CRID CRID CRID CRID CRID CRID CRID CRID 21
CRID CRID CRID CRID CRID CRID CRID CRID 22
CRID CRID CRID CRID CRID CRID CRID CRID 23
CRID CRID CRID CRID CRID CRID CRID CRID 24
CRID CRID CRID CRID CRID CRID CRID CRID 25
CRID CRID CRID CRID CRID CRID CRID CRID 26
CRID CRID CRID CRID CRID CRID CRID CRID 27
CRID CRID CRID CRID CRID CRID CRID CRID 28
CRID CRID CRID CRID CRID CRID CRID CRID 29
CRID CRID CRID CRID CRID CRID CRID CRID 30
CRID CRID CRID CRID CRID CRID CRID CRID 31

Header Blk Typg 0 1 0 1 0 1 0 1 32

7.13 POSITION BLOCKS (optional)

Bit No. 0 1 2 3 4 5 6 7

Time of pOSition TE: TPGZ TP61 TP6c TP59 TP55 TP57 TP55 1
TPSE TP54 TPSE TP52 TPS] TPSC TP4Q TP4E 2
TP47 TP4E TP4E TP44 TP43 TP42 TP4] TP4C 3
TPsc TPse TP, TPse TP;: TP, TPs- TP, 4
TP TPy TP TPy TP, TPy TP TP, 5
TP, TP, TPy TPy TP TP TP, TP 6
TP TP, TP TP, TP, TPy TP, TP; 7
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TP, TPs TP; TP, TP, TP, TP, TR, 8
Time of TCe: TG TG TCec TCsc TCse TGy TCse 9
measurement/ | TCs: TCsy TCs: TCs; TCs; TCsc TCye TCye 10
calculation TCu TCue TCyue TCu TCy: TCyu TCu TCuc 11
TCse TCse TCy TCse TCse TCsy TCs: TCs; 12
TCs TCsc TCye TChe TCy TChe TCye TCyy 13
TCy: TCy; TCy TCyx TCyc TCye TCy TCye 14
TCie TCu TCiz TCy, TCu TCic TG, TGCs 15
TG, TGCs TCs TC, TG, TG, TC, TC, 16
Vertical VEgz VE3¢ VE, VE,s VE,; VE VE,: VE»4 17
error VE,: VE,; VE,; VEoc VEis¢ VEi¢ VE; VEic 18
VE;: VEi4 VEis VEi; VE1; VEic VE, VEs 19
VE, VEs VE:; VE, VE; VE, VE, VE, 20
Horizontal error | HEAs; | HEAs; | HEA, | HEA,; | HEA,, |HEAx | HEA,x |HEA, |21
ellipse HEA,; | HEA,, |HEA,; |HEAyx |HEA,s |HEA;; |HEA; |HEAe |22
semi-major HEA;: | HEAw |HEA;; |HEA;, |HEA; |HEA, |HEA, HEAg 23
dimension HEA, HEAG HEAs HEA, HEA; HEA, HEA, HEA, 24
Horizontal error | HEBs;; HEB5q HEB,q HEB,g HEB,, HEBg HEB,s HEB,4 25
ellipse HEB,; | HEB,, |HEB, |HEB, |HEB;; |HEB,;s |HEB;; |HEB;, |26
semi-minor HEB,s | HEBy, |HEB,; |HEB,, |HEB; |HEB,, |HEB;, HEBs 27
dimension HEB, HEB HEB; HEB, HEB; HEB, HEB, HEB, 28
Horizontal error | HEOys HEO4 HEO,4 HEO,, HEO, HEOq HEGQy HEG; 29
ellipse orientationHEO, HEG; HEG; HEOQ, HEG;, HEG, HEO, HEG, 30
Position Type PT PTs PT: PT, PT; PT, PT, PT, 31
Header Blk Typg 0 1 0 1 0 0 0 0 32
Bit No. 0 1 2 3 4 5 6 7
Coordtuplel |T1Cl: |T1Cl; |T1Cl, | T1Cle | T1ClL | T1Clk | T1Cl; | T1Clk |33
Coord 1 T1Cl: |T1Cl, | TiCxk: |T1ClL, | T1Cl; | T1Cle | T1CLe | T1CL: | 34
T1CL; |T1Cle | TiCL: |T1Cl, | T1CL: |TiCL; |T1Cl; | TiCL. |35
T1Cly | T1ClLe | T1CL; |T1Clhe |T1CL:e |T1CL, |T1CL:. |TiCkL, |36
T1Cl; |T1Cl, | TiCLe |T1Cle |T1CL, |T1CLe | T1CLe |TiCL, |37
TiCL: |T1ClL, |TiCL; |Ti1Cl |TiCLc |TiCl. | T1CL, |[TiCLe |38
T1CL: |Ti1CL, |TiCL: |TiCL, |TiCL; |TiCL. |[TiCL |[TiClk |39
TiCl, |[TiClk |TiCck |Ticy |TiCL |TiCcL, | TiCL |[TiClk |40
Coord 2 T1C2: |T1C2, |TiC2. |Ti1C2, |TiC2, |TiCa. |TiC2e |TiC2: |42
T1C2; |T1C2 |TiC2: |T1C2, |TiC2: |T1C2, |T1C2;, |TiC2 |43
T1C2. | T1C2: |T1C2; |T1C2 |TiC2: |T1C2, |T1C2: |[TiC2; |44
T1C2; |T1C2. | TiC2¢ |T1C2: |T1C2, |T1C2 |T1C2: |T1C2, |45
T1C2: |T1C2, |TiC2; |T1C2. |T1C2c |T1C2: |T1C2, |T1C2. |46
T1C2: |T1C2, |TiC2. |T1C2, |TiC2; |TiC2. |TiC2 |TiC2 |47
TiC2 |[T1Cc2 |Ticz |T1cz |[Ticz |[T1c2 [Ticz |[Ticz |48
Coordtuplel |[T1C3: |T1C3; |T1C3, |T1C3. |T1C3. |T1C3: |T1C3; | T1C3: |49
Coord 3 T1C3:. |T1C3, |TiC3: |T1C3, |TiC3; |T1C3. |T1C3c |T1C3: |50
T1C3; |T1C3¢ | TiC3: |T1C3, |T1C3: |T1C3; |T1C3; |T1iC3. |51
T1C3: | T1C3: | T1C3; | T1C3e | T1C3: | T1C3, | T1C3: | T1C3; |52
T1C3; | T1C3 | T1C3c | T1C3: | T1C3,; | T1C3¢ | T1C3: | T1C3, |53
T1C3: |T1C3, |TiC3; |T1C3c | TiC3. |T1C3: |[T1C3; |[T1C3c |54
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T1C3: | T1C3, | T1C3:. |T1C3; |T1C3; |T1C3, | T1C3 T1C3 55
T1C3 T1C3 T1C3 T1C3, T1C3 T1C3 T1C3 T1C3 56
Stanza ID 1 ID1s 1D114 D145 D15 D114 ID14g ID1g ID1g 57
ID1, ID1s ID1s ID1, ID1; ID1, ID1, ID1, 58
Position 1 valid | PV1 PV, PVig PV1, PV1, PV1, PV1, PV1, 59
Position 1 quality PQL, | PO, | PQL | PQL | PQOL | PQL | PQL | PQL |60
Undefined X X X X X X X X
X X X X X X X X 62
X X X X X X X X 63
Header Blk Typg 0 1 0 1 0 0 0 1
Bit No. 0 1 2 3 4 5 6 I
Coord tuple 2 T2Cl;: | T2CL; | T2Cly | T2Clye | T2CLe | T2Clye | T2CL; | T2Cle | 65
Coord 1 T2CLke | T2Cly | T2Ck: | T2CLk,; | T2Ck; | T2CLk | T2Cl, | T2CLe | 66
T2Cl; | T2Cle | T2CL: | T2Cl, | T2CL: |[T2Cl,; | T2Cl, |T2CL. |67
T2Cle | T2CLe | T2CL; | T2CLe | T2CL: [ T2CLy, | T2CL: | T2Cl; | 68
T2Cl;; | T2CLe | T2CL | T2CLg | T2Cly; | T2CLe | T2CLe | T2Cly, | 69
T2Cl,; | T2CL; | T2CL,; | T2CL, | T2Cl | T2Cle | T2CL; | T2CLe | 70
T2C1: | T2CL, | T2CL:. | T2CL;, | T2Cl,; | T2Cl, | T2Cl T2Clg 71
T2CYL, T2Cl T2Clk T2CJ, T2CL T2C%L T2CL T2Cl 72
Coord tuple 2 T2CZ%: | T2C2; |T2CZ%; | T2C2%. | T2C2Z. |[T2CZ%e | T2C2%; | T2CZ%: | 73
Coord 2 T2C2%: | T2CZ%, | T2C2: | T2C%; | T2CZ%; | T2C2 | T2C2 | T2C2¢ |74
T2C2; | T2C2¢ | T2C2: | T2C2y | T2C2: | T2C2; | T2C2y; |T2C2¢ | 75
T2C2%. | T2C%¢ | T2C2%; | T2C%e | T2C2%: [ T2C2, | T2C%: | T2C%; | 76
T2CZ%; | T2C2c | T2C2¢ | T2C2¢ | T2C2; |[T2C2¢ | T2C2: | T2C24 | 77
T2C2; | T2C2; |T2C2; | T2C2 | T2C2. |[T2C2¢ | T2C2; |T2C2, | 78
T2C2: | T2C2, |T2C2: | T2C2; |T2C2; |[T2C2, | T2C2 T2C2% 79
T2C2% T2C2% T2C2% T2C2% T2C2 T2C2 T2C2 T2C2 80
Coord tuple 2 T2C3%: | T2C%; | T2C3%; | T2C3; | T2C3¢ |[T2C3e | T2C3; | T2C3¢ | 81
Coord 3 T2C3: | T2C3, | T2C3: | T2C3F;, | T2C3; [ T2C3 | T2C3¢ | T2C3¢ | 82
T2C3; | T2C3¢ | T2C3: | T2C3, | T2C3;:; |[T2C3; | T2C3,; |T2C3¢ | 83
T2C3e | T2C3: | T2C3; | T2C3 | T2C3: | T2C3, | T2C3:; | T2C3; | 84
T2C3; | T2C3. | T2C3c | T2C3e | T2C3; [ T2C3e | T2C3: | T2C34 | 85
T2C3: | T2C3; | T2C3; | T2C3 | T2C3¢ |[T2C3e | T2C3; | T2C3¢ | 86
T2C3: | T2C3, | T2C3: | T2C3; | T2C3; |T2C3, | T2C3 T2C3 87
T2C3 T2C3 T2C3 T2C3 T2C3 T2C3 T2C3 T2C3 88
Stanza ID 2 ID?E |D214 |D213 |D212 |D211 |D210 |D29 |D28 89
ID2, ID2¢ ID25 ID2, ID2; ID2, ID2,; ID2, 90
Position 2 valid | PV2 PV2; PVZ; PV2, PVZ PV2, PV2, PVZ, 91
Position 2 quality PQ2 | PQ2 | PQ2 | PQ2 | PQ2 | PQ2 | PQ2 |PQ2 |92
Undefined X X X X X X X X 93
X X X X X X X X 94
X X X X X X X X 95
Header Blk Typg 0 1 0 1 0 0 1 0
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7.14 RELATIVE POSITION BLOCK (optional)

Bit No. 0 1 2 3 4 5 6 7

Offset easting Oﬁ OE30 OEzg OEza OE27 OEZG OE25 OE24 1
OE;; OE,; OE, OE, OEyg OEg OEy, OEs6 2
OE]_5 OE14 OE13 OE12 OE11 OE]_(] OEQ OEg 3
OF; OE; OEs Ok, Ok Ok OF Ok 4

Offset northing ol ONgg ONyyg ONbg ONy ONyg ONps ONy4 5
ONb3 ONys ONy4 ONyg ONyg ONig ONqy7 ONg6 6
ON15 ON14 ON13 ON12 ON11 ON]_(] ONg ONg 7
ON;, ONg ONs ON, ON; ON, ON, ONy 8

Offset vertical OQ] OD30 Ong ODza OD27 ODZG OD25 OD24 9
ODy3 ODys ODy ODyq ODqg ODqg ODy; ODq6 10
ODqs ODy4 ODq3 ODy5 ODy4 ODqg ODy ODg 11
oD, ODsg ODg OD, OD; oD, oD, ODy 12

Description DE DE DE DE DE DE DE DE 13
DE DE DE DE DE DE DE DE 14
DE DE DE DE DE DE DE DE 15
DE DE DE DE DE DE DE DE 16
DE DE DE DE DE DE DE DE 17
DE DE DE DE DE DE DE DE 18
DE DE DE DE DE DE DE DE 19
DE DE DE DE DE DE DE DE 20
DE DE DE DE DE DE DE DE 21
DE DE DE DE DE DE DE DE 22
DE DE DE DE DE DE DE DE 23
DE DE DE DE DE DE DE DE 24
DE DE DE DE DE DE DE DE 25
DE DE DE DE DE DE DE DE 26
DE DE DE DE DE DE DE DE 27
DE DE DE DE DE DE DE DE 28
DE DE DE DE DE DE DE DE 29
DE DE DE DE DE DE DE DE 30
DE DE DE DE DE DE DE DE 31

Header Blk Typg 0 1 0 1 0 1 1 0 32

7.15 SCAN TYPE HEADER (Channel Set Descriptor)

Bit No. 0 1 2 3 4 5 6 7

BCD Value MSD 8 4 2 1 8 4 2 1

Binary Value MSB 128 64 32 16 8 4 2 1

Scan Type No. ST |ST ST, ST, ST, ST, ST, ST, 1|
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Channel Set No. GS CSy CS; CSy, CS,y CSp CS CS 2
CS CS CS CS CS CS CS CS 3
Channel Type c GCs G C, G C C G 4
Channel Set TF3; TFs¢ TFx TF TR, TF TFx TRy 5
Start Time TF,: TF,; TR, TFyc TFy¢ TFye TFy; TFye 6
TFy: TFy, TFy: TFy; TFy, TFyc Th TR 7
TR TR TFs TF, TF; TR, TF TR 8
Channel Set TEs TEsc TEyq TEos TE, TE TE: TEy 9
End Time TE;; TE; TEx TE,¢ TE;¢ TE;s TE;; TE;s¢ 10

TE;: TE4 TE;: TEy, TE;, TEc TEs TEg 11
TE; TEs TEs TE, TE; TE, TE TE, 12

Number of Samples NS NSsq NSy NSy NS> NS NS5 NS, 13
NS NS, NS NS, NS NS NS, NSe |14
NS;s NSy NS NS NSy NSy NS NS 15
NS, NSs NS NS, NS NS, NS, NS 16

Descale Multlpller DSM'] DSMgc DSMQQ DSMgg DSM27 DSMZG DSM25 DSM24 17
DSM,; | DSM,; | DSM,; | DSM, | DSM;g | DSM;¢ | DSM;; | DSMq¢ || 18
DSM;: | DSM,4, | DSM;; | DSM;; | DSM;; | DSM,; | DSMy | DSM; | 19
DSM; | DSMe | DSMs | DSM, | DSM; | DSM, | DSM; | DSM, | 20

No. of Channels C/§ C/SQz C/SQ] C/SQ(] C/Slg C/Sla C/SU C/Sle 21
C/S;s C/Si C/Sis C/S;, C/S; C/S, C/S ClS 22
CIS, ClS C/S C/S ClS C/S C/S ClS 23

Sampling Interval SR SRy SRy SRy SRy SR SR SR 24
SRis SRy SR SR, SRy SR Sk Sk 25
SR, SR SR, SR, SR, SR SR SR 26

Array Forming ARY, | ARYs | ARYs | ARY, | ARY; | ARY, | ARY; | ARY, || 27
Trace Header Extensi( THE; THEs THEs THE, THE; THE, THE; THE, 28
Extended Header EFH; EFH, EFH, EFH, | J J J J 29
Flag/Channel Gain

Vertical Stack VS VSq VS; VS, VS; VS, VS, VS, 30
Streamer No. CAB | CABs; | CABs | CAB, | CAB; | CAB, | CAB; | CAB, |31
Header Block Type 0 0 1 1 0 0 0 0 32
Bit No. 0 1 2 3 4 5 6 7

BCD Value MSD 8 4 2 1 8 4 2 1

Binary Value MSB 128 64 32 16 8 4 2 1

Alias Filter Frequency Al AF3g AFog AFog AF; AF¢ AFos AF,, 33
AF,;3 AF,; AF,, AF AFg AFg AF,; AF6 34
AFs5 AF, AF3 AF,; AFy, AFg AFqy AFg 35
AF, AFg AFs AF, AF; AF, AF, AF, 36

Low Cut Filter LG, LCx LCyq LCoe LC, LCo LCys LCy 37
LCo LC,; LC,, LCy LCye LCse LCyy LCe 38
LCy: LCuy LCis LCy LCyy LCy LC, LCs 39
LC, LCe LCs LC, LC; LC, LC, LCo 40

Alias Filter Slope AS ASzg AS,g ASy AS,; ASy AS,s AS,, 41
ASps [|ASy |ASy |ASx |ASis [ASie |ASi; | ASie || 42
ASs ASyy AS;3 AS; ASy, ASg ASy ASg 43
AS; ASg ASs AS, AS; AS, AS; ASy 44
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Low Cut Filter Slope LS LSy LS, LS, LS, LSy LS,: LS, 45
LSe: LS, LSz LSy LSic LSie LSy LSie | 46
LS5 LS4 LS:: LS, LS4 LSic LS, LSs 47
LS, LSs LSs LS, LS; LS, LS, LS, 48

First Notch Filter NT3, | NT1s | NT1e | NT1e | NT1,; | NT1l | NT1z | NT1,, | 49
NT1,; | NT1; | NT1,; | NT1 | NTle [ NT1;e | NT1; | NT1,e || 50
NT1;s | NTly, [ NT1;3 | NT1;; | NT1; [ NT1,o | NTI NT1ls |51
NT1; NT1e NT1s NT1, NT1; NT1, NT1, NT1, | 52

Second Notch Filter NT£ NT23C NT229 NT228 NT227 NT225 NT225 NT224 53
NT2,: | NT2, | NT2; | NT2¢ | NT2 | NT2¢ | NT2;; | NT2¢ || 54
NT2:5 [ NT2y4 [ NT2;2 [ NT2; | NT2;; | NT2¢ | NTZg NT2g 55
NT2; NT2 NT2s NT2, NT2; NT2, NT2, NT2, 56

Third Notch Filter NT3: | NT3sc | NT3y | NT3 | NT3p; | NT3% | NT3 [ NT3y, || 57
NT3p: | NT3; | NT3p [ NT3 | NT3e | NT3is | NT3; | NT3e || 58
NT3;s | NT31s | NT3iz [ NT3;; | NT31 | NT3¢ | NT3 NT3 [ 59
NT3; NT3s NT3s NT3, NT3; NT3, NT3; NT3, | 60

Filter Phase FPH | FPH |FPH | FPH, |FPH |FPH |FPH | FPH |61
Physical Unit PHY |PHU; |PHW | PHU, |PHU; | PHU, |PHU, |PHUY, |62

X X X X X X X X 63
Header Block Type 0 0 1 1 0 0 0 1 64
Bit No. 0 1 2 3 4 5 6 7
BCD Value MSD 8 4 2 1 8 4 2 1
Binary Value MSB 128 64 32 16 8 4 2 1
Filter delay FDls; FDLsq FDLyg FDLog FDLy, FDLog FDLos FDLy, 65

FDL,; | FDL,, | FDL,; | FDLyy | FDLyg | FDL,g | FDLy; | FDLys || 66
FDL;s | FDLy4 | FDL;3 | FDL;, | FDLy; | FDLyy | FDLg | FDLg | 67
FDL; |FDLs |FDLs |FDL, |FDL; |FDL, |FDL, |FDL, | 68

Description DSC DSC DSC DSC DSC DSC DS( DS 64
DSC DSC DSC DSC DSC DSC DSC DS( 70
DSC DSC DSC DSC DSC DSC DSC DS( 71
DSC DSC DSC DSC DSC DSC DSC DS( 72
DSC DSC DSC DSC DSC DSC DSC DS( 73
DSC DSC DSC DSC DSC DSC DSC DS( 74
DSC DSC DSC DSC DSC DSC DSC DS( 75
DSC DSC DSC DSC DSC DSC DSC DS( 76
DSC DSC DSC DSC DSC DSC DSC DS( 77
DSC DSC DSC DSC DSC DSC DSC DS( 78
DSC DSC DSC DSC DSC DSC DSC DS( 79
DSC DSC DSC DSC DSC DSC DSC DS( 80
DSC DSC DSC DSC DSC DSC DSC DS( 81
DSC DSC DSC DSC DSC DSC DSC DS( 82
DSC DSC DSC DSC DSC DSC DSC DS( 83
DSC DSC DSC DSC DSC DSC DSC DS( 84
DSC DSC DSC DSC DSC DSC DSC DS( 85
DSC DSC DSC DSC DSC DSC DSC DS( 86
DSC DSC DSC DSC DSC DSC DSC DS( 87
DSC DSC DSC DSC DSC DSC DSC DSQ 88
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DSC DSC DSC DSC DSC DSC DSC DS( 89
DSC DSC DSC DSC DSC DSC DSC DS( 90
DSC DSC DSC DSC DSC DSC DSC DS( 91
DSC DSC DSC DSC DSC DSC DSC DS( 92
DSC DSC DSC DSC DSC DSC DSC DS( 93
DSC DSC DSC DSC DSC DSC DSC DS( 94
DSC DSC DSC DSC DSC DSC DSC DS( 95

Header Block Type 0 0 1 1 0 0 1 0 96
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7.16 DEMUX TRACE HEADER

Bit No. 0 1 2 3 4 5 6 I
File Number k =1 =1 =1 F F F F 1
Fs Fs Fs Fs Fs F4 Fa Fs 2
Scan Type Number| ST ST, ST, ST, ST, ST, ST, ST, 3
Channel Set CN, CN; CN; CN; CN, CN, CN, CN, 4
Number
Trace Number TN TNy TNy TNy TN, TN, TN, TN, 5
TN3 TN3 TN3 TN3 TNy TNy TNy TNy 6
First Tlmlng Word Ts T14 T T1s T11 Tic Tg Tsg 7
T, Te Ts T, LE T, T, Tq 8
T4 T, T, T4 Ts T T, Tg 9
Trace Header THE; | THEs | THEs | THE, | THEs | THE, | THE; | THE, | 10
Extension
Sample Skew SSK | SSK, | SSK; | SSK, [ SSKs | SSKz | SSK; | SSKg || 11
Trace Edit TR TR TRs TRy TRs TR, TR, TR, 12
Time Break TW s TW 14 TWy3 TW o, TWy, TWyg TWq TWs 13
Window
TW, TWs TWs TW, TW; TW, TW, TWq 14
TW_; TW., TW_ ;3 TW._4 TW 5 TW ¢ TW._; TW. g 15
Extended Channel | ENys ENy4 ENi3 EN;» EN;; ENiq ENg ENg 16
Set Number
EN, ENg ENs EN, EN; EN, EN; EN, 17
Extended File EFNx; | EFN; | EFNb; | EFNyg | EFN | EFNig | EFNyi; | EFNgg || 18
Number
EFNis | EFNyy | EFNis | EFN, | EFNy; | EFNyg | EFNg EFNg 19
EFN, EFN; EFNs EFN, EFN; EFN, EFN, EFN, 20
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7.17 TRACE HEADER EXTENSION #1

Bit No. 0 1 2 3 4 5 6 I
Receiver Line RLN>3 RLN,, RLN»; RLNyg RLN1g RLN1g RLN;~ RLN1g 1
Number RLNs5 RLN314 RLN;3 RLN;; RLNy, RLN;q RLNgy RLNg 2
RLN- RLNg RLNs RLN,4 RLN3 RLN, RLN, RLNg 3
Receiver Point | RPNy RPN, RPNy RPNy RPN RPN RPN, RPN 4
Number RPNig RPN RPN3 RPN, RPN RPN, RPN, RPN; 5
RPN, RPN; RPN RPN, RPN; RPN, RPN RPN, 6
Receiver Point | RPkL RPk RPE RPL RPL RPL RPL RPb 7
Index
Reshoot Index RI Rlg Rl R, Rl; RI, RI; Rly 8
Group Index Gl Glg Gls Gly Glz Gl, Gl Gly 9
Depth Index D] Dlg Dlg Dl, Dl3 DI, DI, Dlgy 10
Extended ERLNys ERLN,, ERLN,; ERLNg ERLN;g ERLN;g ERLN;- ERLN;¢ 11
Receiver Line ERLN;s | ERLN;, | ERLN;3; | ERLN;; | ERLN;; | ERLNg | ERLNg | ERLNg | 12
Number ERLN; | ERLNs | ERLNs | ERLN,; | ERLN; | ERLN, | ERLN; |ERLN, | 13
ERLN; | ERLN, [ ERLN; | ERLN, | ERLNs | ERLNs | ERLN; | ERLNg | 14
ERLNg | ERLN ;o [ ERLN 33 | ERLN ;; | ERLN 33 | ERLN 34 | ERLN ;5 | ERLN 44 | 15
Extended ERPN; | ERPN, | ERPN; | ERPNg | ERPNg | ERPNg | ERPN; | ERPNg | 16
Receiver Point #f ERPNs | ERPN, | ERPN: | ERPN, | ERPN; | ERPN; | ERPN ERPN 17
ERPN ERPN ERPN ERPN, ERPN ERPN ERPN ERPN 18
ERPN; | ERPN, | ERPN; | ERPN, | ERPNs | ERPNg | ERPN; | ERPNg | 19
ERPNg | ERPN;g [ ERPN;; | ERPN;, | ERPNy; | ERPN,, | ERPN;s | ERPNyg | 20
Sensor Type SEN SEN; SEN SEN, SEN SEN SEN SEN 21
Extended Trace | ETN,; ETN,, ETN,,; ETN, ETNi¢ ETNie ETN;; ETNqe 22
Number ETNgs ETNyy ETNyz ETN;; ETNy; ETN;¢ ETNg ETNg 23
ETN; ETNg ETNs ETN, ETN; ETN, ETN; ETN, 24
# of Samples per NSg] N%o NSzg NSzg NSz7 NSZG NSz5 NSz4 25
Trace NSz, NS, NS NSy NS NS NS, NS;e 26
NS;s NS, NS5 NS, NSy NS0 NS NS 27
NS, NS NS NS, NS; NS, NS, NS 28
Sensor Moving MV MV g MV 5 MV 4 MV 4 MV, MV, MV, 29
Undefined X X X X X X X X 30
Physical Unit PHY PHU; PHU; PHU, PHU, PHU, PHU, PHU, 31
Header Blk Typg 0 1 0 0 0 0 0 0 32
7.18 SENSOR INFO HEADER EXTENSION (optional)
Bit No. 0 1 2 3 4 5 6 I
Instrument Test | ITTga ITTe, ITTe1 ITTec ITTse ITTse ITTs, ITTse 1
Time ITT s ITTs, ITTsz ITTs; ITTs, ITTs ITT 4 ITT 4 2
ITT 47 ITT 4 ITT 4z ITT 44 ITT 43 ITT ITT 4 ITT 4 3
ITT 3¢ ITT 3¢ ITT3; ITT 3¢ ITT 3 ITT 3, ITT 33 ITT3; 4
ITT 3 ITT 3 ITT 5 ITT 5 ITT,; ITT 5 ITT 5 ITT,, 5
ITT 25 ITT,; ITT,, ITT 5 ITT e ITT ¢ ITT ITT ¢ 6
ITT 15 ITT 14 ITT 3 ITT; ITTy, ITT ¢ ITT, ITTg 7
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ITT, ITT, ITTs ITT, ITT; ITT, ITT, ITT, 8
Sensor STYy, STVYy STY, STYy STY,, STYy STY,s STYy, 9
Sensitivity STY,; STY,; STY,, STY STYg STYg STY; STV 10
STYs STYy, STYi3 STYy, STYy STYq STY, STYs 11
STY, STY, STYs STY, STY; STY, STY; STY, 12
Instr Test Resultf| TR ITRg ITRs ITR, ITR3 ITR, ITR; ITR,y 13
Serial Number SN SN SN SN SN SN SN SN 1
SN SN SN SN SN SN SN SN 15
SN SN SN SN SN SN SN SN 16
SN SN SN SN SN SN SN SN 17
SN SN SN SN SN SN SN SN 18
SN SN SN SN SN SN SN SN 19
SN SN SN SN SN SN SN SN 2(Q
SN SN SN SN SN SN SN SN 21
SN SN SN SN SN SN SN SN 22
SN SN SN SN SN SN SN SN 23
SN SN SN SN SN SN SN SN 24
SN SN SN SN SN SN SN SN 25
SN SN SN SN SN SN SN SN 26
SN SN SN SN SN SN SN SN 21
SN SN SN SN SN SN SN SN 28
SN SN SN SN SN SN SN SN 29
SN SN SN SN SN SN SN SN 30
SN SN SN SN SN SN SN SN 31
Header Blk Typg 0 1 0 0 0 0 0 1 32
7.19 TIMESTAMP HEADER (optional)
Bit No. 0 1 2 3 4 5 6 7
Time Zero of TZDg3 TZDsg, TZDg1 TZDgq TZDsg TZDsg TZDs; TZDsg 1
Data TZDss TZDs, TZDs; TZDs; TZDs, TZDsg TZDyg TZDyg 2
TZD,; TZDye TZDys TZDy4 TZDy3 TZDy; TZDy, TZDyq 3
TZD3 TZD3g TZD3; TZD3¢ TZD3s TZD3, TZD3; TZD3; 4
TZD3, TZD3g TZDyg TZDyg TZDy; TZDyg TZDys TZD,, 5
TZDy; TZD,, TZD,, TZDy TZDyq TZDg TZDy; TZDy 6
TZD;s TZD,y4 TZD;3 TZD;, TZD,, TZDyq TZDg TZDg I
TZD, TZDg TZDs TZD, TZD; TZD, TZD, TZD, 8
Undefined X X X X X X X X 9
X X X X X X X X 10
X X X X X X X X 11
X X X X X X X X 12
X X X X X X X X 13
X X X X X X X X 14
X X X X X X X X 15
X X X X X X X X 16
X X X X X X X X 17
X X X X X X X X 18
X X X X X X X X 19
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X X X X X X X X 20
X X X X X X X X 21
X X X X X X X X 22
X X X X X X X X 23
X X X X X X X X 24
X X X X X X X X 25
X X X X X X X X 26
X X X X X X X X 27
X X X X X X X X 28
X X X X X X X X 29
X X X X X X X X 30
X X X X X X X X 31
Header Blk Typg 0 1 0 0 0 0 1 0 32
7.20 SENSOR CALIBRATION HEADER (optional)
Bit No. 0 1 2 3 4 5 6 7
Frequency 1 FR1 FR1;, FR1,q FR14 FR1,, FR1 FR1s FR1,, 1
FR1,; FR1,, FR1,, FR1, FR1q FR14 FR1, FR1¢ 2
FR1;5 FR1, FR1 4 FR1, FR1, FR1, FR1 FR1g 3
FR1; FR1s FR1; FR1, FR1; FR1, FR1 FR1, 4
AmplltUde 1 AM1, AM15, AM1,, AM1 5 AM1,, AM1 54 AM1 ;5 AM1,, 5
AM1,; AM1,, AM1,, AM1,, AM1,q AM1,q AM1,, AM1¢ 6
AM1 5 AM1,, AM1,; AM1,, AM1, AM1,q AM1q AM1g 7
AM1, AM1g AM1g AM1, AM1, AM1, AM1, AM1, 8
Phase 1 PH1 PHI1 PHI1,c PH PHI,, PH,¢ PH: PHI,, 9
PH1,, PHI,, PH,, PHI1,¢ PHI1 PH1, PH1; PH1, 10
PHL: PH1, PH1; PH1, PH1, PH1, PHL PH1g 11
PH1, PH PHI PH1, PHL PHL PHL PH 12
Frequency 2 FR2;, FR2 FR2,q FR2; FR2; FR2 FR2: FR2, 13
FR2; FR2, FR2, FR2 FR2 FR2 FR2, FR2, 14
FR2: FR2, FR2; FR2, FR2, FR2, FRZ% FRZ 15
FR2 FRZ FRZ FR2, FRZ FR2 FR2 FRZ 16
AmplltUde 2 AMZ; AM24q AM?2,g AM2,4 AM25; AM25¢ AM255 AM25, 17
AM2,; AM2,, AM2;, AM2,, AM24 AM2 4 AM2,, AM2 ¢ 18
AM2 5 AM2,, AM2,; AM2,, AM2, AM2,q AM24 AM24 19
AM2, AM2; AM2; AM2, AM2; AM2, AM2, AM2, 20
Phase 2 P"bz PH%C PH229 PH228 PH227 PH225 PH225 PH224 21
PH2:; PH2; PH2;, PH2, PH2 PH2¢ PH2;, PH2 22
PH2: PH2, PH2; PH2, PH2 PH2 PHZ PHZ 23
PH2 | PH2 |PH% |PH2 |PH2 |PH2 |PH2 _|PHa |24
Calibration appli{ CA; CAs CAs CA, CA; CA; CA; CA 25
Undefined X X X X X X X X 26
X X X X X X X X 27
X X X X X X X X 28
X X X X X X X X 29
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X X X X X X X X 30
X X X X X X X X 31
Header Blk Typg 0 1 0 0 0 0 1 1 32
7.21 TIME DRIFT HEADER (optional)
Bit No. 0 1 2 3 4 5 6 I
Time of TDg3 TDs; TDg1 TDg¢ TDsg TDsg TDsy TDsg 1
deployment TDs: TDs4 TDs: TDs; TDs; TDsc TDag TDae 2
TDy; TDge TDys TDy4 TDgs TDy; TDgy; TDyc 3
TDa3g TD3g TDs; TD3¢ TD3c TD3y4 TD3; TDs; 4
TDg3, TD3¢ TDye TDog TD,; TDo¢ TDye TD,y 5
TDy; TD,; TD;; TDy¢ TDs¢ TDsg TDy; TDse 6
TD: TDyy TDss TDy; TD1y TD¢ TDyg TDg I
TD; TDg TDs TD, TD; TD, TD, TDy 8
Time of TRs: TRe; TRe: TRec TRs. TRse TRs; TRse 9
retrieval TR TRs, TRs: TRs; TRs, TRy TRy TRy 10
TRy TRue TRse TRus TRs: TRy, TR TRuc 11
TR TRse TRy; TR TRs: TR, TRs: TRs; 12
TRs; TRsc TR TR TRy, TR TR,: TR, 13
TR,z TRy, TRy, TR TRy TRy TRy, TRy 14
TRie TRy TRy: TRy TRy, TRy TRy TRy 15
TR, TRg TRs TR, TR; TR, TR, TR, 16
Timer Offset OD3; 0Dy ODyg ODyg 0D, ODyg ODys ODy4 17
Deployment OD»; 0OD,, 0D, 0Dy ODyq ODyg ODy; ODy¢ 18
ODys ODy4 ODq3 ODy, ODy, ODyq ODy ODg 19
ODy ODs ODs OD, ODs (0] DY oD, ODy 20
Time Offset ORs; ORyg ORyq ORxg ORy, ORx ORys ORy4 21
Retrieval ORx3 ORy ORy, ORyg ORyg ORyg ORy, ORyg 22
ORys ORy ORy3 ORy; ORy, ORyg ORy ORg 23
OR; OR; OR; OR, OR; OR, OR, OR, 24
Timedrift corrected TDC, TDGCs TDGs TDC, TDGC, TDC, TDC, TDGC, 25
Correction method CM-, CMg CMs CM, CM; CM, CM; CMq 26
Undefined X X X X X X X X 27
X X X X X X X X 28
X X X X X X X X 29
X X X X X X X X 30
X X X X X X X X 31
Header Blk Type | O 1 0 0 0 1 0 0 32
7.22 ORIENTATION HEADER (optional)
Bit No. 0 1 2 3 4 5 6 7
Rotation X axis RX RX3q RX5g RX>g RX5; RX56 RX5s RX54 1
RX53 RX5; RX51 RX5¢ RX1¢ RX1g RX17 RX16 2
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RXs RX14 RX13 RX1, RX11 RX10 RXg RXg 3
RX; RXs RXs RX4 RX; RX; RX RX, 4
Rotation Y axis RY: RY3g RY g RY g RY; RY 5 RY s RY>, 5
RY 3 RY>, RY>; RY>q RY g RY g RY ., RY 6 6
RY 15 RY14 RY13 RY1, RY1; RY10 RY, RYs I
RY; RYs RYs RY, RY; RY, RY; RY, 8
Rotation Z axis R4 RZ5 RZ5 RZ5 RZ,, RZ5 RZ,s RZ,,4 9
RZ,5 RZ,, RZ,, RZ, RZq RZ;q RZ;, RZ;¢ 10
RZ;s RZ4 RZ;; RZ;, RZ;, RZq RZy RZg 11
RZ, RZ; RZs RZ, RZ; RZ, RZ; RZ, 12
Reference RQ] RQQ ROZQ ROZg ROZ7 ROZG ROZ5 ROM 13
Orientation RO,; RO,, RO,; RO, ROy RO RO, RO 14
RO:s RO RO RO ROu RO RO RGs 15
RO, RG; RGOy RO, RO, RGO, RO, RG, 16
Time Stamp TS TS TS TSsc TS TS TS, TS 17
TS TS, TS TS TS TS« TSk TSk 18
TSy TS TS TS TS TSy TSu TS 19
TSse TS TS TS5 TS TS, TSs: TS 20
TS TSy TS TS TSy TS TS: TSy 21
TS: TS TS TS TSk TSk TSy TSk 22
TS TS TS TS TS, TSic TS TS 23
TS TS TS TS TS TS TS TS 24
Orientation Typeg OT, OTs OT;s oT, OT; OT, oTy OTy 25
Ref Orient Valid| ROY ROV4 ROVs ROV, ROV; ROV, ROV, ROV, 26
Rotation Applied RA, RAs RAs RA, RA; RA; RA; RA, 27
Rot North Applie| RNA; RNAs RNAs RNA, RNA; RNA, RNA; RNA, 28
X X X X X X X X 29
X X X X X X X X 30
X X X X X X X X 31
Header Blk Typg 0 1 1 0 0 0 0 0
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7.24 ELECTROMAGNETIC SRC/RECV DESC BLOCK (optional)

Bit No. 0 1 2 3 4 5 6 7
EQUipment LX 53 LX 5, LX 5 LX 5 LX g LX g LX 5 LX ¢ 1
Dimension X LX 15 LX 14 LX 13 LX 15 LX 14 LX ¢ LXg LXg 2
LX; LXg LX5 LX4 LX3 LX, LX; LXq 3
EqUipment LYs LY 5 LY 5 LY o LY g LY 5 LY 47 LY 46 4
Dimension Y LVYis LY 14 LY 15 LY 1, LY 11 LY 16 LY, LY 5
LY, LY ¢ LYs LY, LY 3 LY, LY, LYo 6
EqUipment LZ 3 LZ,, LZ5; LZ 5 LZ1g LZs LZ4; LZ 6 7
Dimension Z LZ 15 LZ14 LZ15 LZq, LZ11 LZ1g LZg LZg 8
LZ, LZg LZs LZ, LZ3 LZ, LZ,; LZ, 9
Positive terminal] P PTe PTs PT, PT; PT, PT, PTo 10
EQUipment O)ég OX22 OXZ] OXQC Oxlg Oxlg OX17 Oxle 11
Offset X OX15 OX14 Oxlg OX12 OX11 Och OXQ OXg 12
OX7 OXe OXs OX4 OX3 OX, OXy OXq 13
EqUipment 0OY; OYas OYy OYq OYg OYig OY4; OY6 14
Offset Y OYis OY4 OYi3 OY1s OYy4 OYqg OYy OYs 15
oY, OYs OYs v, OY; QY, oY, QY, 16
EQUipment OZg 0222 0221 OZZ(] Ozlg Ozla OZ]_7 OZ]_G 17
Offset Z OZ_L5 OZ]_4 0213 OZ]_2 OZ]_] OZ]_(] OZQ OZg 18
0z, 0Z; 0OZs 0z, 0Z; 0z, 0z, 0z, 19
Undefined X X X X X X X X 20
X X X X X X X X 21
X X X X X X X X 22
X X X X X X X X 23
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X X X X X X X X 24
X X X X X X X X 25
X X X X X X X X 26
X X X X X X X X 27
X X X X X X X X 28
X X X X X X X X 29
X X X X X X X X 30
X X X X X X X X 31
Header Blk Typg 0 1 0 0 0 1 0 1 32
7.25 GENERAL TRAILER DESCRIPTION BLOCK (optional)
Bit No. 0 1 2 3 4 5 6 7
BCD Value MSD 8 4 2 1 8 4 2 1 LS
Binary Value MSB 128 64 32 16 8 4 2 1 LSB
Block Type BT, [BT¢ |BTs |BT, [BT; |BT, [BT; |BT, |1
ASCII or binary AB | ABs |ABs |AB, |AB; |AB, |AB; | ABy |2
0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 4
Block Size SJ]_ Slgo Slgg Slgg S|27 S|26 S|25 S|24 5
S|23 S|22 S|21 Slgo Sllg Sllg S|17 Sllﬁ 6
S|15 S|14 Sllg Sllg Sl]_] Sllo Slg Slg 7
Sl, Sl Sl Sl, Sk Sh Sl Sl 8
Description DE DE DE DE DE DE DE DE 9
DE DE DE DE DE DE DE DE 10
DE DE DE DE DE DE DE DE 11
DE DE DE DE DE DE DE DE 12
DE DE DE DE DE DE DE DE 13
DE DE DE DE DE DE DE DE 14
DE DE DE DE DE DE DE DE 15
DE DE DE DE DE DE DE DE 16
DE DE DE DE DE DE DE DE 17
DE DE DE DE DE DE DE DE 18
DE DE DE DE DE DE DE DE 19
DE DE DE DE DE DE DE DE 20
DE DE DE DE DE DE DE DE 21
DE DE DE DE DE DE DE DE 22
DE DE DE DE DE DE DE DE 23
DE DE DE DE DE DE DE DE 24
0 0 0 0 0 0 0 0 25
0 0 0 0 0 0 0 0 26
0 0 0 0 0 0 0 0 27
0 0 0 0 0 0 0 0 28
0 0 0 0 0 0 0 0 29
0 0 0 0 0 0 0 0 30
0 0 0 0 0 0 0 0 31
Header Blk Type 0 1 1 1 0 0 0 0 32
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8.0 HEADER BLOCK PARAMETERS

In cases where extended fields exists (e.g. Filmibar (General Header #1) and Extended File Nuntenéral Header
#2), all nibbles of the original field is set tgsFo indicate when the extended field is used. Wthemormal field is used,
the extended field is either set to O or the valuéhe normal field. No other values are allowed.

The different location indexes for sources andiwees (Line, Point, Point index, Depth, Group anepih) should be
recorded as 0 if they are unknown/undeterminedssrdpecified otherwise.

8.1 GENERAL HEADER, BLOCK #1

All values are in packed BCD unless otherwise djgeki

INDEX ABBREVIATION DESCRIPTION

BYTE

1 R, R File number of four digits (0—9999), set to FizRkhen the

2 R R file number is greater than 9999. The expanfiled number is contained in

Bytes 1, 2, and 3 of General Header, Block #2.

3 Y1, Y, Format code:
4 Ys, Ya 8015 20 bit binary
8022 8 bit quaternary
8024 16 bit quaternary
8036 24 bit 2's complement integer
8038 32 bit 2's complement integer
8042 8 bit hexadecimal
8044 16 bit hexadecimal
8048 32 bhit hexadecimal
8058 32 hit IEEE
8080 64 bit IEEE
0200 Illegal, do not use
0000 Illegal, do not use

5 Ki, Ko General constants, 12 digits

6 Ks, K4

7 Ks, Ke

8 K7, Kg

9 Ko, K1o

10 Ki1, Kiz

11 YR, YR, Last two digits of year (0-99)

12 GH Number of_additionaBlocks in General Header (unsigned binary). This
number will be 2 or greater for Rev 3 (e.g., if\yodeneral Header Blocks #1,
#2 and #3 are present then GH = 2). For each addlitiblock, the value is
increased by one.). If more than 14 are requireidiasGH to ks, and use bytes
23-24 of the General Header Block #2.

12 DY,

13 DY, DY; Julian day, 3 digits (1-366).
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14

15

16

17

18
19

20
21
22

23

24

24
25

26

26
27

H, H,

Ml;, Ml

SE, SE

M, M,

M3l M4
Ms, M

k=14

%l R3

SEG-D Rev 3.0

Hour of day, 2 digits (0-23) (UTC Time).
Minute of hour, 2 digits (0-59).

Second of minute, 2 digits (0-60). The value 68 lisgal value of this field
only during UTC leap seconds.

Manufacturer's code 2 digits
Note: See Appendix A for the current assignisien
Manufacturer's serial number, 4 digits

Not used. Record as zero
Not used. Record as zero
Not used. Record as zero

Base scan interval. This is coded as a binary number with the LSB etpal
1/16 msec. This will allow sampling intervals frabfl6 through 8 msec in
binary steps. Thus, the allowable base scan ineare 1/16, 1/8, 1/4, 1/2, 1,
2, 4, and 8 msec. The base scan interval is alwaydifference between
successive timing words. Note: Each channel gab isnger required to have a
scan interval that is a multiple of the base socterval. Instead, this is defined
to be the main/dominant scan rate. If a differeagebscan interval is required,
set to Fhg, and use byte 25-27 in General Header Block #2.

Polarity. These 4 binary bits are measured on the sersabigs, instrument,
and source combination and are set into the systanually. The codes are:

06 Untested

le Zero

25 45 degrees

3s 90 degrees

46 135 degrees

56 180 degrees

6s 225 degrees

he 270 degrees

8s 315 degrees

Ges unassigned

These 4 bits are not used.
These 8 bits are not used.

Record type
26 Testrecord
4 Parallel channel test
66 Direct channel test
8¢ Normal record
1 Other

Record length from time zero (in increments & imes 1.024 sec). This
value can be set from 00.5 to 99.5 representingdiritom 0.512 sec. to
101.888 sec. A setting of 00.0 indicates the mkdength is indeterminate.
These three nibbles must be set to R#hen using the Extended Record
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28 ST/R, ST/IR
29 C3 CS
30 Sk, SK;
31 EG, EG
32 EX, EX;

Length (record length in milliseconds), bytes 17-20General Header Block
#2. This is the maximum record length for any tracthe record. If Extended
Recording Mode is used (General Header #3 byteeP®0sl), Record Length
must be set to 00.0.

Scan types per record. This 2 digit code isnilmmber of scan types per record
(0—99).

Number of channel sets per scan type (0-99).t {&d-R¢ when using
Extended Channel Sets/Scan Type.) This 2 digie eethe number of channel
sets per scan. If multiple scan types are usezh(as in a switching sampling
interval environment), this number is equal to thember of channel sets
contained in the scan type with the largest nundfechannel sets. If scan
types also exist with less than this maximum nundfechannel sets per scan
type, dummy channel set descriptors will have todo®rded in the Scan Type
Header. This can be done by setting the numbehahnels in the dummy
channel set descriptor to zero (reference BytesZ3lof the Scan Type Header
description).

Number of 32 byte fields added to the end of eswamn type header in order to
record the sample skew of all channels (0—99)e (@®endix E.2 of the SEG-
D Standard). Zero indicates that skew is not medr If more skew records
are required, set to §-and use bytes 9 and 10 of General Header Block #2

Extended Header length. The Extended Headesasd to record additional
equipment parameters. The two digits (0-99) is fhld specify the number
of 32 byte extensions. If more than 99 extensitimsn these bytes are set to
FFi. Bytes 6, 7 and 8 of General Header Block #2 aiarthe number of 32
byte extensions.

External Header length. The External Headeseduo record additional user
supplied information in the header. The two digis99) in this field specify
the number of 32 byte extensions. If more thanXénsions, then these bytes
are set to Ffz. Bytes 28, 29 and 30 of General Header Block ét#&ain the
number of 32 byte extensions.

8.2 GENERAL HEADER BLOCK #2

DESCRIPTION

INDEX ABBREVIATION

BYTE

1,2,3 ER:;— ER

45 ENs— EN,
SEG-D Rev 3.0

Extended File Number (three bytes, unsigned g)ndfor file numbers greater
than the 9999, bytes 1 and 2 of the General HeBltek #1 must be set to
FFFRs.

Extended Channel Sets/Scan Type (two bytes, medidpinary). Allows the
number of Channel Sets/Scan Type to be greatertttea@9 supported in the
standard General Header Block #1 (byte 29). Whenguthe Extended
Channel Sets/Scan Type, byte 29 of General Healdek Bf1 must be set to
FFis.
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6,7,8

9,10

11
12

13-16

17-20

21,22

23,24

25,26,27

ECx;— ECX

ESKs— ESKy

RMJ — RM%
RMN; — RMN,

GEi—GT

ERL;— ERLy

SNs— SNy

EGHs— EGH,

B&—- BSh

SEG-D Rev 3.0

Extended Header Blocks (three bytes, unsignearpin Allows the number of
Extended Header Blocks (of 32 bytes each) to batgreéhan the 99 allowed
by the standard General Header Block #1 (byte 3L9. use more than 99
Extended Header Blocks, set byte 31 of General éteBbbck #1 to Fk, and
use these two bytes. Max size 536,870,880 byté42MB.

Extended Skew Blocks (two bytes, unsigned binady)mber of 32 byte fields

added to the end of each scan type header in twrdecord the sample skew of
all channels. (See Appendix E2 of the SEG-D Stat)daZero indicates that
skew is not recorded. When using the Extended SKeuks field, byte 30 of

General Header Block #1 must be set tgsFF

Major SEG-D Revision Number (one byte, unsigned bingdg}.to 03
Minor SEG-D Revision Number (one byte, unsighetary).Set to 0s.
Revisions 0 to 0.N are not valid. This vers®Rev 3.0.

Number of Blocks of General Trailer (four bytessigned binary). The
number of 32 byte blocks to be used for Generalil@fea Max size

137,438,953,408 bytes or 128 GB. If not known atttine (i.e. to allow easy
appending of trailer blocks while data is stored disk), it may be set to
FFFFFFFR. The reader will then have to read the trailercklby block to

determine the shot size. It is strongly recommenatedet this field to its
correct value when recording to tape.

Extended Record Length (four bytes, unsignedryinindicates the record
length in microseconds. When using extended relgargith, the record length
in the General Header Block #1, the Record Lengtiytes 26 and 27 must be
set to FF. A value of 0.0 means record length is indetermeinilote: This is
the maximum record length for any trace in the reéc®lease refer to the
channel set descriptor for actual information afitsand end times, number of
samples per trace etc. Also note that negative staes are allowed. If
Extended Recording Mode is used (General Headeby#8 29 set to 1),
Extended Record Length must be set to 0.0.

Record set number. (two bytes, unsigned binahy$ 1 the sequence number
(e.g. the line’s unique sequence number), swath beumor any other
applicable number that may be used to identify ¢ihaup of shot records. Set
to O if not valid. Allows values of 1-65535.

Extended Number of additiondlocks in the General Header (two bytes,
unsigned binary). This number will be 2 or gredtmr Rev 3 (e.g. If only
General Header Blocks #1, #2 and #3 are presentH@&H = 2). For each
additional block, the value is increased by onehew using this field, the
upper nibble of byte 12 of General Header Blockntfst be set to g

Dominant Sampling Interval (3 bytassigned binary). Only used if General
Header Block #1 (byte 23) is set to;EF Dominant sampling interval in
microseconds (1/1000000 second). As sample rdtesetl in SEG-D Rev 3.0
and above are very flexible, this is no longerteslato thebase scan interval
(term used in Rev 2.x and below) with each chasatbeing a multiple of it.
Instead, it is the main or dominant sampling indérfor the record. The
sampling interval within each channel set (byte2B4of the channel set
header) should be used to find the correct samjfitegval. This field should
not be used to calculate size of records or tracése record. The field is left
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28,29,30 E— EH
31 X

32 HT; — HTo
NOTES:

for backwards compatibility. It can assume a vdheen O to 16,777,215. A
value of 0 means the dominant sampling intervaldeterminate.

External Header Blocks (3 bytes, unsigned binaddjows the number of 32
byte External Header Blocks to be greater than9heallowed by General
Header Block #1, byte 32. To use more than 99rRateHeader Blocks, set
byte 32 of General Header Block #1 to;EFand use these three bytes.
Maximum size is 536,870,880 bytes or 512 MB.

These 8 bits are undefined by the format amay have any value. Note: In
future versions these may be defined, so use \aitian.

Header block type (one byte, unsigned binaryg Mmeader type indicates what
type of information is contained in this headerr E@neral Header Block #2
this byte is set to Qg

1. Where the range of allowahlenbers is not indicated, the follow ranges apply:
One byte, unsigned binary, range is 0 — 255
Two bytes, unsigned binary, range is 0 — 65535
Three bytes, unsigned binary, range is 0 — 1679721
Four bytes, unsigned binary, range is 0 — 429295

8.3 GENERAL HEADER BLOCK #3 (Timestamp and size header)

DESCRIPTION

INDEX ABBREVIATION

BYTE

1-8 TZs— T2

9-16 R%- RS

17-24 D%&—- DS
SEG-D Rev 3.0

Time Zero for this record (eight bytes, SEG-Ddstamp). The time data and
events in this record are offset from (by using €pannel Set Start Time).
Matches timestamp in General Header Block #1 bided 6, but is accurate to
1 microsecond. If the recorder does not know thephite time, this must be
recorded as 0, and all timestamps in the recorbbsilrelative to this time. If

absolute timing of all data traces and events edus the record (i.e. by

utilizing Timestamp Header, Additional Source Inffteader etc.), the TZ

value may be freely chosen by the recorder. lbigdver highly recommended
to use a time close to the start of the data/everite record.

Record Size (eight bytes, unsigned binary). Thal size of the SEG-D record
in number of bytes. May be set to O if unknown .(etlge size of the General
Trailer is set to FFFFFFEEIn bytes 13-16 in General Header Block #2). It is
strongly recommended to set this field to a progaue unless absolutely
necessary. If no General Trailer blocks exist, figil is equal to the Data Size
(bytes 17-24). The field is very useful for anyebgtiented devices like disks
or networks.

Data Size (eight bytes, unsigned binary). Thal tsize of the headers and data
in this record in number of bytes. This value eeaaldkipping of all traces to
the beginning of the trailer. If no General Traikexists, this is equal to the
Record Size (bytes 9—-16). The field is very us&iulny byte oriented devices
like disks and networks.
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25-28 H9: - HS Header Size (four bytes, unsigned binary). Thal teize of the headers (i.e.
General Headers, Channel Set Headers, Skew Heafetstnal Header,
Extended Header, etc.) in this record in numbebytés. This value enables
skipping of all headers to the beginning of thetfirace. The field is very
useful for any byte oriented devices like diskaetworks.

29 ERM — ERM, Extended Recording Mode (one byte, unsigned §jn&et to 1 if this record is
using the Extended Recording Mode, 0 for normabmc

30 RTM;, — RTM, Relative Time Mode (one byte, unsigned binargt 8 1 if this record does
not contain absolute timestamps, 0 for normal rkclirset to 1, bytes 1 to 8
(TZ) must be set to 0, and all timestamps in tlooneg must be relative to this
time (i.e. start of record).

31 X These 8 bits are undefined by the format amay have any value. Note: In
future versions these may be defined, so use \aitkian.

32 HT; — HT, Header block type (one byte, unsigned binaryg Mméader type indicates what
type of information is contained in this headerr E@neral Header Block #3
this byte is set to Qg

8.4 GENERAL HEADER BLOCK #4 (Vessel/Crew Identification) (optional)

This block contains the name/description of thesgksr crew.

INDEX ABBREVIATION DESCRIPTION
BYTE
1,2,3 VCA Abbreviated vessel or crew name (ratters, ASCII). May be used on tape

labels, etc. Left justified, padded with space,{Rbharacters. May be blank if
no abbreviation exists.

4-31 VC Vessel or crew name (ASCII text). 28ralkter vessel or crew hame which
uniquely identifies the vessel/crew within the eptise. Left justified, padded
with space (2Q)) characters.

32 HT; — HT, Header block type (1 byte, unsigned binary). ®etlO;s for Vessel/Crew
Identification.

8.5 GENERAL HEADER BLOCK #5 (Survey Area Name) (optional)

This block contains the name/description of thevayarea.

INDEX ABBREVIATION DESCRIPTION
BYTE
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1-31 SAN Survey Area Name (ASCIl text). 31 ch#en survey area name which
properly identifies the area the record was reabiide Left justified, padded
with space (2}) characters.

32 HT; — HTy Header block type (1 byte, unsigned binary).t8dtl;¢ for Survey Area Name.

8.6 GENERAL HEADER BLOCK #6 (Client Identification) (optional)

This block contains the name/description of thentli

INDEX ABBREVIATION DESCRIPTION
BYTE
1-31 Cl Client Identification (ASCIl text). 31lharacter client name/identification

which properly identifies the client for this suyve eft justified, padded with
space (2Q) characters.

32 HT; — HTy Header block type (1 byte, unsigned binary). t8et2, for Client Identifica-
tion.

8.7 GENERAL HEADER BLOCK #7 (Job identification) (optional)

This block contains the name/description of théjobrey.

INDEX ABBREVIATION DESCRIPTION
BYTE
1-5 JIA Abbreviated Job Identification (5 chdems ASCIl). May be used on tape

labels etc. Left justified, padded with space,{P8haracters. May be blank if
no abbreviation exists.

6-31 Jl Job Identification (ASCII text). 26 cheter job name/number/identification
which properly identifies the survey within the emtrise. Left justified,
padded with space (20 characters.

32 HT; — HTo Header block type (1 byte, unsigned binary).t8di3¢ for Job Identification.

8.8 GENERAL HEADER BLOCK #8 (Line identification) (optional)

This block contains the description of current liMainly targeted to Marine operations, however sggorder might use
this field for line/swath related information. Magere the information here matches the sequencéemimGeneral
Header Block #2, bytes 21-22.
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INDEX ABBREVIATION DESCRIPTION
BYTE

1-7 LA Line Abbreviation (ASCII text). 7 charactline abbreviation (e.g. line number,
though letters are allowed) which uniquely idessfthe line within the survey.
This is typically the pre-plot line number withdaformation about sequence-
number, line type (primary/in-fill/reshoot, etc.)eft justified, padded with
space (2Q) characters.

8-31 LI Line Identification (ASCII text). 24 ctacter line name/identification which
uniquely identifies the line within the survey/jobeft justified, padded with
space (2Q) characters.

32 HT; — HTy Header block type (1 byte, unsigned binary).t8d#¢ for Line Identification.

8.9 SOURCE DESCRIPTION BLOCK (optional)

Source description blocks may be inserted intd3aeeral Header or relevant Trace Headers (e.gcs@uixiliary traces),
depending on what is most useful. It is also alldwe replicate Source Description Blocks in the &ahHeader and
Trace Headers if that may improve decoding ancbfiiee data.

If multiple source events exist inside the sameomecit is required to insert multiple Source Dgstion Blocks
describing each of the source events. If the soeweat does not occur at time zero for the SEGdandk an Additional
Source Info block must be inserted after each soblack and the time of the event must be propsdyed in bytes 1-8.

If source auxiliary traces are stored in the rectin@ source description block may be followed lmui8e Auxiliary
Channel Reference blocks describing which tracaetago more information regarding the sources.

See Appendix E.7 for examples of how to encodecsoimformation.

8.9.1 VIBRATOR

INDEX ABBREVIATION DESCRIPTION
BYTE
1-3 Eks;— ER Expanded File Number (three bytes, unsigned pjnarhis must be the same

value as the file number specified in General Headebytes 1-2 or General
Header #2 bytes 1-3. For file numbers greater 8889, bytes 1 and 2 of the
General Header Block #1 must be set to REFF

4-6 SLN3;— SLN, Source Line Number, Integer (three bytes, tw@mglement, signed binary).
The Source Description Block contains the sourceatlon for one
Source/Source Set. Additional Source Descriptibtwcks may be used to
provide position information for additional Sourt®surce sets.
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7,8

9-11

12,13

14

15

16

17,18

19

20

21

22

SLN; — SLN 6

SPM; — SPN

SPN, — SPNyg

SP} — SP}

PG - PG

V7=V

PAs — PA

Sk —Sb

S$-S9%

RE —Rb

Gk - Gb

SEG-D Rev 3.0

Source Line Number, Fraction (two bytes, fixeddoy point). The two’s
complement integer formed by Bytes 4-8 is alwaysaétp 65536 times the full
Source Line Number.

Source Point Number, Integer (three bytes, tworaglement, signed binary).

Source Point Number, Fraction (two bytes, fixedaby point). The two’s
complement integer formed by Bytes 9-13 is alwaysakto 65536 times the
full Source Point Number.

Source Point Index (one byte, unsigned binaryhis index allows several
locations for the source in the grid, the origimalue is one and that value is
incremented by one every time the source is moseeh when it is moved back
to a previous location. A zero value means thatSburce Point Index is not
recorded.

Phase Control (unsigned binary). Identifiesglgmal used to control the phase
of the vibrator output. Assumes following the 198krator Polarity Standards:

00, Phase Control not recorded

01, Baseplate accelerometer

02, Reaction Mass

03,5 Weighted sum (baseplate acceleration times mass

plus reaction mass acceleration times its Jnass
04,5 Direct force measurement

It is anticipated that additional codes wil &dded later. If Phase Control is set
to Zero then the Phase Angle (Bytes 17, 18) is fumei.

Type Vibrator (unsigned binary).
0Qes Type not recorded
0L P wave vibrator
026 Shear wave vibrator
03¢ Marine vibrator
Other types may be added later.

Phase Angle (two bytes, two’'s complement, signiedry). The Phase angle of
the intercept of the pilot signal with respect tee tphase feedback signal,
measured in degrees. Phase Angle is set to zezn ®Whase Control (Byte 15)
is zero (Phase Control not recorded).

Source Id (one byte, unsigned binary). The soudcés a unique number
assigned to each source in the survey. 0 mean®umkfsame as source set).

Source Set Number (one byte, unsigned binary@dUs allow multiple sets of
sources. Zero means this source id is not partsmuace set (may be a source
set by itself).

Re-shoot Index (one byte, unsigned binary). Téshoot index is used to
indicate that this shot has been recorded eadiet,this record should replace
it. Re-shoot index starts at 0 (indicates recofdedirst time).

Group Index (one byte, unsigned binary). Group xnideused to indicate this
record is part of a set of records needed to begssed as a unit. This may be a
stack fold number/vibrator sweep number in caseeocdrding records that must
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23

24,25

26,27

28,29

30,31

32

DI — Dl

OXs— 0%

Ols—Ob

S45— S%

OLs— Oy

HT, - HT,

8.9.2 EXPLOSIVE

INDEX
BYTE

1-3

4-6

ABBREVIATION

Ehs-ER

SLNs;— SLN

SEG-D Rev 3.0

be stacked prior to processing, or phase indexaise cof HFVS type of
acquisition, where a group of records must be @smeto do source separation
prior to data processing. 0 means source is nopargroup

Depth Index (one byte, unsigned binary). The lléptiex is used to indicate
sources fired at different depths on the sameilmtad is not allowed.

Offset cross-line (two bytes, two’'s complemerigned binary). Cross-line
offset is number of centimeters (1/100 meter) tberce is located from the
position indicated by the line/point index numbesed to organize groups of
sources firing at the same logical source point,vath different offsets. The

offset may be nominal or actual. Set to -32768 (8§Qo indicate unknown

offset.

Offset in-line (two bytes, two’'s complement, sgnbinary). In-line offset is

number of centimeters (1/100 meter) the sourcedstéd from the position

indicated by the line/point index number. Used tganize groups of sources
firing at the same logical source point, but witfiedent offsets. The offset may
be nominal or actual. Set to -32768 (8QP€ indicate unknown offset.

Size (two bytes, unsigned binary). The size efgburce. For vibrator this is the
total peak force generated by the vibrators assatiaith this source. Unit 100
pound force, i.e. if 4 vibrators of a peak force76000Ibs is combined in this
source, the value of this field is set to 2800.t8¢} if unknown.

Offset depth (two bytes, two's complement, sighixry). Offset depth offset
is number of centimeters (1/100 meter) the sowdedated from the position
indicated by the line/point index number. Positdieection upwards. Used to
organize groups of sources firing at the same &gsource point, but with
different offsets. The offset may be nominal ouattSet to -32768 ( 80¢4) to
indicate unknown offset.

Header type (one byte, unsigned binary). The dregghe indicates what type of

information is contained in this header. For Vibrasource this byte is set to
154.

DESCRIPTION

Expanded File Number (three bytes, unsigned pjnarhis must be the same
value as the file number specified in General Headebytes 1-2 or General
Header #2 bytes 1-3. For file numbers greater 8889, bytes 1 and 2 of the
General Header Block #1 must be set to REFF

Source Line Number, Integer (three bytes, twamglement, signed binary).
The Source Description Block contains the sourceatlon for one
Source/Source Set. Additional Source Descriptitocks may be used to
provide position information for additional SourSelirce sets.
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7,8

9-11

12,13

14

15,16

17

18

19

20

21

SLN; — SLN 6

SPM:;— SPN

SPN, — SPNyg

SP} — SP}

DEs - DE

ClL; - Cl

ST -STh

Sk —-Sb

SS-S$

REF—Rb
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Source Line Number, Fraction (two bytes, fixeddoy point). The two’s
complement integer formed by Bytes 4-8 is alwaysaétp 65536 times the full
Source Line Number.

Source Point Number, Integer (three bytes, tworaglement, signed binary).

Source Point Number, Fraction (two bytes, fixedaby point). The two’s
complement integer formed by Bytes 9-13 is alwaysakto 65536 times the
full Source Point Number.

Source Point Index (one byte, unsigned binaryhis index allows several
locations for the source in the grid, the origimalue is one and that value is
incremented by one every time the source is moseeh when it is moved back
to a previous location. Zero value means thatSbarce Point Index is not
recorded.

Depth (two bytes, unsigned binary). Nominal stiepth in centimeters (1/100
meter). Set to O if unknown.

Charge length (one byte, unsigned binary). LUerat charge in decimeters
(1/10 meter). Set to O if unknown.

Soil Type (one byte, unsigned binary). Thishis hominal type of soil or near
surface medium. The following types are defined

0Q¢ Water

0ks  Alluvium

026 Dry sand

03s Weathering

04_5 Mud
053¢ Glacial
06s Shale
0%s Sand

08¢ Sandstone
096 Limestone

0As Granite
0Bs Chalk
0Gs Gypsum
0D Salt

OB Gabbro
FRs Other

Other types may be added later.

Source Id (one byte, unsigned binary). The soldcés a unique number
assigned to each source in the survey. 0 mean®umk{same as source set).

Source Set Number (one byte, unsigned binary@dUs allow multiple sets of
sources. Zero means this source id is not partsmuace set (may be a source
set by itself).

Re-shoot Index (one byte, unsigned binary). Téshoot index is used to

indicate that this shot has been recorded eadiet,this record should replace
it. Re-shoot index starts at O (indicates recofdedirst time).
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22 Gl -G}l

23 DI — Dl

24,25 OXs— 0X

26,27 Ols— Ob

28,29 S4s—- S%

30,31 O0s - 0Ohy

32 HT, — HT,

8.9.3 AIRGUN

INDEX ABBREVIATION

BYTE

1-3 ER; - ER

4-6 SLNs;— SLN,
SEG-D Rev 3.0

Group Index (one byte, unsigned binary). Group xnideused to indicate this
record is part of a set of records needed to beegsed as a unit. 0 means
source not part of a group..

Depth Index (one byte, unsigned binary). The liléptiex is used to indicate
sources fired at different depths on the sameilmtad is not allowed.

Offset cross-line (two bytes, two’'s complemerigned binary). Cross-line
offset is number of centimeters (1/100 meter) tberce is located from the
position indicated by the line/point index numbesed to organize groups of
sources firing at the same logical source point,vath different offsets. The

offset may be nominal or actual. Set to -32768 (8§Qo indicate unknown

offset.

Offset in-line (two bytes, two’'s complement, sgnbinary). In-line offset is

number of centimeters (1/100 meter) the sourcedstéd from the position

indicated by the line/point index number. Used tganize groups of sources
firing at the same logical source point, but witfiedent offsets. The offset may
be nominal or actual. Set to -32768 (8QP€ indicate unknown offset.

Size (two bytes, two’'s complement, signed binamfe size of source. For
explosive this is the size of charge in grams.t&6étif unknown.

Offset depth (two bytes, two’s complement, sighetry). Offset depth offset
is number of centimeters (1/100 meter) the sowsdedated from the position
indicated by the line/point index number. Positdieection upwards. Used to
organize groups of sources firing at the same &gsource point, but with
different offsets. The offset may be nominal ouattSet to -32768 ( 80¢) to
indicate unknown offset.

Header type (one byte, unsigned binary). The dreigghe indicates what type of

information is contained in this header. For Explessource this byte is set to
1646.

DESCRIPTION

Expanded File Number (three bytes, unsigned pjnarhis must be the same
value as the file number specified in General Headebytes 1-2 or General
Header #2 bytes 1-3. For file numbers greater 8889, bytes 1 and 2 of the
General Header Block #1 must be set to REFF

Source Line Number, Integer (three bytes, twamglement, signed binary).
The Source Description Block contains the sourceatlon for one
Source/Source Set. Additional Source Descriptitocks may be used to
provide position information for additional SourSelirce sets.
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7,8

9-11

12,13

14

15,16

17,18

19

20

21

22

23

24,25

26,27

SLN; — SLN 6

SPM:;— SPN

SPN, — SPNyg

SP} — SP}

DEs - DE

ARs — AR,

Sk —Sb

S$-S9%

RE —Rb

Gk - Gb

Dl — Dl

OXs— 0%

Ols—Ob

SEG-D Rev 3.0

Source Line Number, Fraction (two bytes, fixeddoy point). The two’s
complement integer formed by Bytes 4-8 is alwaysaétp 65536 times the full
Source Line Number.

Source Point Number, Integer (three bytes, tworaglement, signed binary).

Source Point Number, Fraction (two bytes, fixedaby point). The two’s
complement integer formed by Bytes 9-13 is alwaysakto 65536 times the
full Source Point Number.

Source Point Index (one byte, unsigned binaryhis index allows several
locations for the source in the grid, the origimalue is one and that value is
incremented by one every time the source is moseeh when it is moved back
to a previous location. Zero value means thatSbarce Point Index is not
recorded.

Depth (two bytes, unsigned binary). This is tleenmal depth from the water
surface in centimeters (1/100 meter) for this seuAdlows values of 0-655.35
meters. Set to O if unknown.

Air Pressure (two bytes, unsigned binary). Thenimal operating air pressure
Unit is PSI. Set to O if unknown.

Source Id (one byte, unsigned binary). The soudcés a unique number
assigned to each source in the survey. 0 mean®umkfsame as source set).

Source Set Number (one byte, unsigned binary@dUs allow multiple sets of
sources. Zero means this source id is not partsmuace set (may be a source
set by itself).

Re-shoot Index (one byte, unsigned binary). Téshoot index is used to
indicate that this shot has been recorded eadiet,this record should replace
it. Re-shoot index starts at O (indicates recofdedirst time).

Group Index (one byte, unsigned binary). Group xnideused to indicate this
record is part of a set of records needed to beegs®ed as a unit.0 means source
not part of a group.

Depth Index (one byte, unsigned binary). The lléptiex is used to indicate
sources fired at different depths on the sameilmtad is not allowed.

Offset cross-line (two bytes, two’'s complemerigned binary). Cross-line
offset is number of centimeters (1/100 meter) tberce is located from the
position indicated by the line/point index numbesed to organize groups of
sources firing at the same logical source point,vath different offsets. The

offset may be nominal or actual. Set to -32768 (8)Qo indicate unknown

offset.

Offset in-line (two bytes, two’'s complement, sgnbinary). In-line offset is

number of centimeters (1/100 meter) the sourcedstéd from the position

indicated by the line/point index number. Used tganize groups of sources
firing at the same logical source point, but witfiestent offsets. The offset may
be nominal or actual. Set to -32768 (8QP€ indicate unknown offset.

100 May 2011



28,29

30,31

32

SZs—S%
O0s - Oy
HT, - HT,

8.9.4 WATERGUN

INDEX
BYTE

1-3

4-6

7,8

9-11

12,13

14

15,16

17,18

ABBREVIATION

Ehs-ER

SLNz;— SLN

SLN; — SLN 6

SPM;— SPN

SPN, — SPNyg

SP}— SPy

DEs— DE

ARs— APy

SEG-D Rev 3.0

Size (two bytes, two’s complement, signed binamfe size of source. For
Airgun this is the combined volume of the guns aided with this source ID.
Unit cubic inches. Set to 0 if unknown.

Offset depth (two bytes, two's complement, sighixry). Offset depth offset
is number of centimeters (1/100 meter) the sowdedated from the position
indicated by the line/point index number. Positdieection upwards. Used to
organize groups of sources firing at the same &gsource point, but with
different offsets. The offset may be nominal owuattSet to -32768 ( 80g9 to
indicate unknown offset.

Header type (one byte, unsigned binary). The dreggbe indicates what type of

information is contained in this header. For Airgsmurce this byte is set to
17

DESCRIPTION

Expanded File Number (three bytes, unsigned pjnarhis must be the same
value as the file number specified in General Headebytes 1-2 or General
Header #2 bytes 1-3. For file numbers greater 8889, bytes 1 and 2 of the
General Header Block #1 must be set to REFF

Source Line Number, Integer (three bytes, twamglement, signed binary).
The Source Description Block contains the sourceatlon for one
Source/Source Set. Additional Source Descriptitocks may be used to
provide position information for additional SourSelirce sets.

Source Line Number, Fraction (two bytes, fixeddoy point). The two’s
complement integer formed by Bytes 4-8 is alwaysaétp 65536 times the full
Source Line Number.

Source Point Number, Integer (three bytes, twormplement, signed binary).

Source Point Number, Fraction (two bytes, fixedaby point). The two’s
complement integer formed by Bytes 9-13 is alwaysakto 65536 times the
full Source Point Number.

Source Point Index (one byte, unsigned binaryhis index allows several
locations for the source in the grid, the origimalue is one and that value is
incremented by one every time the source is moseeh when it is moved back
to a previous location. Zero value means that3barce Point Index is not
recorded.

Depth (two bytes, unsigned binary). This is tleenmal depth from the water
surface in centimeters (1/100 meter) for this seuget to 0 if unknown.

Air Pressure (two bytes, unsigned binary). Thenimal operating air pressure
Unit is PSI. Set to 0 if unknown.
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19

20

21

22

23

24,25

26,27

28,29

30,31

32

8.9.5 ELECTROMAGNETIC

INDEX
BYTE

Sk —Sb

S$S-S9%

REF—Rb

Gk - Gb

DI — Dl

OXs— 0%

Ols—Ob

S4s— S%

O0s— Oy

HT, - HT,

ABBREVIATION

SEG-D Rev 3.0

Source Id (one byte, unsigned binary). The soudcés a unique number
assigned to each source in the survey. 0 mean®umkfsame as source set).

Source Set Number (one byte, unsigned binary@dUs allow multiple sets of
sources. Zero means this source id is not partsufuace set (may be a source
set by itself).

Re-shoot Index (one byte, unsigned binary). Téshoot index is used to
indicate that this shot has been recorded eadiat,this record should replace
it. Re-shoot index starts at O (indicates recoffdedirst time).

Group Index (one byte, unsigned binary). Group xnideused to indicate this
record is part of a set of records needed to beegsed as a unit. 0 means
source not part of a group.

Depth Index (one byte, unsigned binary). The liléptiex is used to indicate
sources fired at different depths on the sameilmtad is not allowed.

Offset cross-line (two bytes, two’'s complemerigned binary). Cross-line
offset is number of centimeters (1/100 meter) tberce is located from the
position indicated by the line/point index numbesed to organize groups of
sources firing at the same logical source point,viith different offsets. The

offset may be nominal or actual. Set to -32768 (8§Qo indicate unknown

offset.

Offset in-line (two bytes, two’'s complement, sgnbinary). In-line offset is

number of centimeters (1/100 meter) the sourcedstéd from the position

indicated by the line/point index number. Used tganize groups of sources
firing at the same logical source point, but witfiestent offsets. The offset may
be nominal or actual. Set to -32768 (8Qp@ indicate unknown offset.

Size (two bytes, two’'s complement, signed binafmfe size of source. For
Watergun this is the total volume of guns assodiatih this source ID. Unit
cubic inches. Set to 0 if unknown.

Offset depth (two bytes, two's complement, sighixry). Offset depth offset
is number of centimeters (1/100 meter) the sowsdedated from the position
indicated by the line/point index number. Positdieection upwards. Used to
organize groups of sources firing at the same &gsource point, but with
different offsets. The offset may be nominal omuattSet to -32768 ( 80g9 to
indicate unknown offset.

Header type (one byte, unsigned binary). The dregghe indicates what type of

information is contained in this header. For Watergource this byte is set to
1846.

DESCRIPTION
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1-3

7,8

9-11

12,13

14

15

16-18

19

20

21

Ehs-ER

SLNs;— SLN

SLN; — SLN 6

SPM; — SPN

SPN, — SPNyg

SP} - SP}

ST, —ST

MQs - MG

Sk - S

S$-S9%

REF—Rb

SEG-D Rev 3.0

Expanded File Number (three bytes, unsigned pjnarhis must be the same
value as the file number specified in General Headebytes 1-2 or General
Header #2 bytes 1-3. For file numbers greater 8889, bytes 1 and 2 of the
General Header Block #1 must be set to REFF

Source Line Number, Integer (three bytes, twamglement, signed binary).
The Source Description Block contains the sourceatlon for one
Source/Source Set. Additional Source Descriptibwcks may be used to
provide position information for additional SourSelirce sets.

Source Line Number, Fraction (two bytes, fixeddoy point). The two’s
complement integer formed by Bytes 4-8 is alwaysaétp 65536 times the full
Source Line Number

Source Point Number, Integer (three bytes, twotaplement, signed binary).

Source Point Number, Fraction (two bytes, fixedaby point). The two’s
complement integer formed by Bytes 9-13 is alwaysakto 65536 times the
full Source Point Number.

Source Point Index (one byte, unsigned binaryhis index allows several
locations for the source in the grid, the origimalue is one and that value is
incremented by one every time the source is moseeh when it is moved back
to a previous location. Zero value means thatSbarce Point Index is not
recorded.

EM Source Type (one byte, unsigned binary). Gfrtee following source
types:

00,5  Unknown

01,5 Dipole

02 Loop Caoll

035 Airborne

04 Open Loop

053¢ Closed loop

OF16 Other

Source Moment (three bytes, unsigned binary). Boarce moment in
AmpereMeter (for Dipole source) or AmperMétéior Coil source). Set to O if
unknown.

Source Id (one byte, unsigned binary). The soudcés a unique number
assigned to each source in the survey. 0 mean®umkfsame as source set).

Source Set Number (one byte, unsigned binary@dUs allow multiple sets of
sources. Zero means this source id is not partsufuace set (may be a source
set by itself).

Re-shoot Index (one byte, unsigned binary). Téshoot index is used to

indicate that this shot has been recorded eadiat, this record should replace
it. Re-shoot index starts at O (indicates recoffdedirst time).
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22

23

24,25

26,27

28,29

30,31

32

8.9.6 OTHER SOURCE

INDEX
BYTE

1-3

4,5,6

Gl -Gl

DI — Dl

OXs— 0%

Ols—Ob

CMs—CVo

OLs - Oy

HT, - HT,

ABBREVIATION

Eks - ER

SLN3;— SLN,

SEG-D Rev 3.0

Group Index (one byte, unsigned binary). Group xnideused to indicate this
record is part of a set of records needed to beegsed as a unit. 0 means
source not part of a group.

Depth Index (one byte, unsigned binary). The liléptiex is used to indicate
sources fired at different depths on the sameilmtad is not allowed.

Offset cross-line (two bytes, two’'s complemerigned binary). Cross-line
offset is number of centimeters (1/100 meter) tberce is located from the
position indicated by the line/point index numbesed to organize groups of
sources firing at the same logical source point,vath different offsets. The

offset may be nominal or actual. Set to -32768 (8§Qo indicate unknown

offset.

Offset in-line (two bytes, two’'s complement, sgnbinary). In-line offset is

number of centimeters (1/100 meter) the sourcedstéd from the position

indicated by the line/point index number. Used tganize groups of sources
firing at the same logical source point, but witfiedent offsets. The offset may
be nominal or actual. Set to -32768 (8QP€ indicate unknown offset.

Source Current or Voltage (two bytes, unsignedhty). The source current (in
Ampere) or voltage (in Volts), depending on the rseutype. Set to O if
unknown.

Offset depth (two bytes, two's complement, sighixry). Offset depth offset
is number of centimeters (1/100 meter) the sowsdedated from the position
indicated by the line/point index number. Positdieection upwards. Used to
organize groups of sources firing at the same &gsource point, but with
different offsets. The offset may be nominal owuattSet to -32768 ( 80g9 to
indicate unknown offset.

Header type (one byte, unsigned binary). The dregghe indicates what type of

information is contained in this header. For El@gtagnetic source this byte is
setto 19%.

DESCRIPTION

Expanded File Number (three bytes, unsigned pjnarhis must be the same
value as the file number specified in General Headebytes 1-2 or General
Header #2 bytes 1-3. For file numbers greater 8889, bytes 1 and 2 of the
General Header Block #1 must be set to REFF

Source Line Number, Integer (three bytes, twa@mglement, signed binary).
The Source Description Block contains the sourceatlon for one
Source/Source Set. Additional Source Descriptidacl® may be used to
provide position information for additional SourSelrce sets.
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78 SLN; — SLNs

9-11 SPMN; — SPN

12,13 SPN, — SPN35

14 SP} - SP§,

15,16,17,18 X

19 Sk—Sb

20 S$-S9%

21 Rk - Rb

22 Gl -Gl

23 Dl — Dl

24,25 OXs5—0X

26,27 OJs— 0Ol

28,29 X

30,31 O0Qs - 0Dy
SEG-D Rev 3.0

Source Line Number, Fraction (two bytes, fixeddoy point). The two’s
complement integer formed by Bytes 4-8 is alwaysaétp 65536 times the full
Source Line Number.

Source Point Number, Integer (three bytes, twotaplement, signed binary).

Source Point Number, Fraction (two bytes, fixedaby point). The two’s
complement integer formed by Bytes 9-13 is alwaysakto 65536 times the
full Source Point Number.

Source Point Index (one byte, unsigned binaryhis index allows several
locations for the source in the grid, the origimalue is one and that value is
incremented by one every time the source is moseeh when it is moved back
to a previous location. Zero value means thatSbarce Point Index is not
recorded.

Unused, may have any value.

Source Id (one byte, unsigned binary). The soldcés a unique number
assigned to each source in the survey. 0 mean®umk{same as source set).

Source Set Number (one byte, unsigned binary@dUs allow multiple sets of
sources. Zero means this source id is not partsufuace set (may be a source
set by itself).

Re-shoot Index (one byte, unsigned binary). Téshoot index is used to
indicate that this shot has been recorded eadet,this record should replace
it. Re-shoot index starts at O (indicates recofdedirst time).

Group Index (one byte, unsigned binary). Group xnideused to indicate this
record is part of a set of records needed to beegsed as a unit. 0 means
source is not part of a group.

Depth Index (one byte, unsigned binary). The lleptiex is used to indicate
sources fired at different depths on the sameilmtad is not allowed.

Offset cross-line (two bytes, two’'s complemengned binary). Cross-line
offset is number of centimeters (1/100 meter) tbercse is located from the
position indicated by the line/point index numbesed to organize groups of
sources firing at the same logical source pointwith different offset to it. The

offset may be nominal or actual. Set to -32768 (8)Qo indicate unknown

offset.

Offset in-line (two bytes, two’'s complement, ®gnbinary). In-line offset is
number of centimeters (1/100 meter) the sourcedstéd from the position
indicated by the line/point index number. Used tgamize groups of sources
firing at the same logical source point, but witffedent offset to it. The offset
may be nominal or actual. Set to -32768 (8§g0 indicate unknown offset.

Unused space, may have any value.

Offset depth (two bytes, two's complement, sighixry). Offset depth offset
is number of centimeters (1/100 meter) the sowdedated from the position
indicated by the line/point index number. Positdieection upwards. Used to
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32

HT, — HT,

organize groups of sources firing at the same &gsource point, but with
different offsets. The offset may be nominal omuattSet to -32768 ( 80g9) to
indicate unknown offset.

Header type (one byte, unsigned binary). The dregghe indicates what type of
information is contained in this header. For OtBeurce this byte is set to &F

8.10 ADDITIONAL SOURCE INFO (optional)
Follows the Source Description Block

INDEX

BYTE

1-8

10

11

12-31

32

ABBREVIATION
Tea—To

SST - SS§
Sk—Sh
MV; — MV,

ED

HT, — HT,

DESCRIPTION

Time (eight bytes, SEG-D timestamp). A time aé@llowed, and will indicate
source fired at start of record (time as indicatedseneral Header Block #3,
bytes 1 to 8).

Source Status (1 byte, unsigned binary)
0Qs Untested/unknown status
0ks Source fired OK
12 Timing error
135 Mechanical failure
145 Software error
15 Hydraulics failure
16 Air leakage
1%s Power failure
18s Communication failure
FRs Unknown error

Source Id (one byte, unsigned binary). The soudcés a unique number
assigned to each source in the survey. 0 meansownk(same as source set).
Used to determine which source block this bloclobgs to.

Source Moving (one byte, unsigned binary). Sounoeing or stationary flag.
Set to 1 if source is moving during the record, €1ationary.

Error Description (20 bytes, ASCIl JexError description in free text as
defined by the recorder. The text should be a hureadable string. "OK"
should be used to indicate the source fired OK,éwaw if another string would
better represent the status, the recorder is dréle so. Field is left justified, and
unused characters should be filled with spaceg)(20

Header type (one byte, unsigned binary). The dregghe indicates what type of
information is contained in this header. For Aduhtl Source Info this byte is
set to 20s.

8.11 SOURCE AUXILIARY CHANNEL REFERENCE (optional)
Follows the Source Description Block

SEG-D Rev 3.0
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This block is inserted into the General HeaderTi@ce Header) after the Source Description Blockitbcate which
auxiliary channels contain information data regagdihe source. Multiple Source Auxiliary ChannelfdRence blocks
may be used for each source if necessary. Maydsetad into (auxiliary source) trace headers tacatd which (other)
traces are related to the source.

A value of 0 for Source Id, Scan Type Number, Cled@®t Number and Trace Number means no chanmsekrafed.

INDEX ABBREVIATION DESCRIPTION
BYTE
1 SE—Sh Source Id (one byte, unsigned binary). The soldcés a unique number

assigned to each source in the survey.

2 STL, STL Channel 1, Scan Type Number (one byte, two dBED). Currently only
values 1-99 allowed.

3,4 CS1;—-CSh Channel 1, Channel Set Number (two bytes, undidpeary).

5-7 TNL;— TNl Channel 1, Trace Number (3 bytes, unsigned bjnary

8 ST2, ST2 Channel 2, Scan Type Number (one byte, two dBED). Currently only
values 1-99 allowed.

9,10 CS%—CS2 Channel 2, Channel Set Number (two bytes, undidpirgary).

11-13 TN2; — TNZ Channel 2, Trace Number (three bytes, unsigneaiyp).

14 ST3, ST3 Channel 3, Scan Type Number (one byte, two dBED). Currently only
values 1-99 allowed.

15,16 CSg&—-CS3 Channel 3, Channel Set Number (two bytes, undidpireary).

17-19 TN3;— TN Channel 3, Trace Number (three byte, unsignearjn

20 ST4, ST4 Channel 4, Scan Type Number (one byte, two dBED). Currently only
values 1-99 allowed.

21,22 CS4—CS4 Channel 4, Channel Set Number (two bytes, undidpireary).

23-25 TN4; — TN4 Channel 4, Trace Number. (three byte, unsignedri).

26 STh, STH Channel 5, Scan Type Number (one byte, two dBED). Currently only
values 1-99 allowed.

27, 28 CSE - CSh Channel 5, Channel Set Number (two bytes, undidpirgary).

29-31 TNgG; — TN Channel 5, Trace Number (three bytes, unsigneaiyp).

32 HT; — HTy Header type (one byte, unsigned binary). The dregghe indicates what type of

information is contained in this header. For Soukagiliary Channel Reference
this byte is set to 24
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8.12 COORDINATE REFERENCE SYSTEM IDENTIFICATION (conditional)
This header block is mandatory if a position bleckcluded in the record.

INDEX
BYTE

1-31

32

ABBREVIATION

DESCRIPTION

CRID

HT, — HT,

CRS ID (31 bytes, ASCII text). The utinate reference system (CRS)
identification in a textual format as defined inggmdix D. The string contains
all stanzas (including Location Data and LocatiatéDTransformation stanzas)
used in the record, concatenated into a continaturg. It is recommended that
each stanza is separated by a newline terminaigr QA) or Carriage
Return/LineFeed ("\r\n", 0DOA).The string is split into 31 byte blocks, and
stored in multiple, consecutive CRS identificatlincks as part of the General
Header. Text is left justified, the block is paddeith space (23) characters if
needed.

Header type (one byte, unsigned binary). The dreigghe indicates what type of
information is contained in this header. For Cooatk Reference System
Identification this byte is set to §5

8.13 POSITION BLOCKS (optional)

INDEX
BYTE

ABBREVIATION

DESCRIPTION

1-8

9-16

17-20

21-24

25-28

TRs—Th

TG-TG

VE: - VE

HEA; — HEA,

HEB,; — HEB,

SEG-D Rev 3.0

Time of position (eight bytes, SEG-D timestamp)me to which this position
applies, i.e., sample time.

Time of measurement/calculation (eight bytes, SE@mestamp). Time the
position was measured or calculated.

Vertical error quality estimate: 95% precisiotireate in same units as vertical
coordinate (four bytes, IEEE float). Set to O ibodinate reference type only
uses the horizontal plane. Set to infinity (expdnaih bits set, mantissa all
zeroes) if not available.

Horizontal error quality estimate: 95% error @8k semi-major axis in same
units as horizontal coordinate (four bytes, IEE&af). Set to 0 if coordinate
reference type only uses the vertical plane. Setftaity (exponent all bits set,

mantissa all zeroes) if not available. HEA, HEB &0 must all be valid, or

all be infinity.

Horizontal error quality estimate: 95% error ke semi-minor axis in same

units as horizontal coordinate (four bytes, IEE&af). Set to O if coordinate
reference type only uses the vertical plane. Setftaity (exponent all bits set,
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29-30

31

32

INDEX

BYTE

HEQs — HEQ

PT-PT

HT, — HT,

ABBREVIATION

mantissa all zeroes) if not available. HEA, HEB &0 must all be valid, or
all be infinity.

Horizontal error quality estimate: Bearing ofcerellipse semi-major axis (two
bytes, unsigned binary). Orientation to map gridtiman steps of 1/100 of a
degree. Set to 0 if coordinate reference type osbs the vertical plane. Set
FFFFR¢ if not available. HEA, HEB and HEO must all be igalor all be
infinity.

Position type (one byte, unsigned binary). Mpetof position, the following
types are supported:

0L Planned/preplot
02 Measured

035 Processed

04, Final

OF Unknown

Header block type (one byte, unsigned binary) 1&80¢ for Position Block 1.

DESCRIPTION

33-40

41-48

49-56

57-58

59

60

T1C-TI1CY

T1C&—-T1C2

T1C%-TI1C3

ID1s— ID1,

PVY - PV]

PQ%-PQ%

SEG-D Rev 3.0

First coordinate for coordinate tuple 1 (eightdsy IEEE double float). This
coordinate and its unit is as given in the CRSni@dn in the location data
stanza identified through ID1. Set to infinity (@x@nt all bits set, mantissa all
zeroes) if CRS type is one-dimensional i.e. veltica

Second coordinate for coordinate tuple 1 (eigtedy IEEE double float). This
coordinate and its unit is as given in the CRSniidin in the location data
stanza identified through ID1. Set to infinity (@x@nt all bits set, mantissa all
zeroes) if CRS type is one-dimensional i.e. velitica

Third coordinate for coordinate tuple 1 (eightdsy IEEE double float). This
coordinate and its unit is as given in the CRSniidin in the location data
stanza identified through ID1. Set to infinity (@x@nt all bits set, mantissa all
zeroes) if CRS type is two-dimensional (projectedengraphic 2D).

Location Data Stanza ID 1 (two bytes, unsignedity). Location Data Stanza
ID of the CRS for coordinate tuple 1. Defined ire t8oordinate Reference
System Identification blocks of the record headease refer to Appendix D
for a description of the Coordinate Reference 3wstdentification format.
Range 0 to 65535. A value of 0 means unknown Londbata Stanza ID.

Position 1 Valid (one byte, unsigned binary). ifas 1 valid flag. Set to 1 if
position coordinates are valid, O if not.

Position 1 Quality (one byte, unsigned binargsiBon 1 quality flag.
Supported values:
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61-63

64

INDEX
BYTE

X

HT, — HT,

ABBREVIATION

00 Position 1 not present

015 Position is good

025  Quality uncertain

03 Position is bad, not to be used

This field must always be filled in. The field wile an interpretation of VE,
HEA, HEB and HEO (bytes 17-30) if available.

Undefined

Header block type (one byte, unsigned binary) 1&861¢ for Position Block 2.

DESCRIPTION

65-72

73-80

81-88

89-90

91

92

93-95

T2C4:—-T2C%

T2C&—-T2C2

T2C& - T2C3

IDZ5 — IDZ,

PV2 -PV2

PQ2-PQ3

X
SEG-D Rev 3.0

First coordinate for coordinate tuple 2 (eightdsy IEEE double float). This
coordinate and its unit is as given in the CRSniidin in the location data
stanza identified through ID2. Set to infinity (@x@nt all bits set, mantissa all
zeroes) if CRS type is one-dimensional i.e. velitica

Second coordinate for coordinate tuple 2 (eigited IEEE double float). This
coordinate and its unit is as given in the CRSni@dn in the location data
stanza identified through ID2. Set to infinity (@x@nt all bits set, mantissa all
zeroes) if CRS type is one-dimensional i.e. veltica

Third coordinate for coordinate tuple 2 (eightdsy IEEE double float). This
coordinate and its unit is as given in the CRSniidin in the location data
stanza identified through ID2. Set to infinity (@x@nt all bits set, mantissa all
zeroes) if CRS type is two-dimensional (projectedengraphic 2D).

Location Data Stanza ID 2 (two bytes, unsignetty). Location Data Stanza
ID of the CRS for coordinate tuple 2. Defined ire t@oordinate Reference
System Identification blocks of the record heaékease refer to Appendix D
for a description of the Coordinate Reference Swsldentification format.
Range 0 to 65535. A value of 0 means unknown Londbata Stanza ID

Position 2 Valid (one byte, unsigned binary). ifas 2 valid flag. Set to 1 if
position coordinates are valid, O if not.

Position 2 Quality (one byte, unsigned binargsiBon 2 quality flag.
Supported values:

00 Position 2 not present

015 Position is good

02,5  Quality uncertain

03 Position is bad, not to be used
This field must always be filled in. The field wile an interpretation of VE,
HEA, HEB and HEO (bytes 17-30) if available.

Undefined
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96

HT, — HT,

Header block type (one byte, unsigned binary) t&62 for Position Block 3.

8.14 RELATIVE POSITION BLOCK (optional)

The header block describes a position relativbégobsition described by the 96 byte position heatléextual
description is included.

Relative offset is in projection/grid coordinatadyo Follows directly after the position heademtbich it is relative.
Multiple relative positions might be connectedhe same position header, e.g. to describe the &rhtail of source
(Position Header describes center of source).

Description (19 bytes, ASCII text). Méacturer defined, textual description

INDEX ABBREVIATION DESCRIPTION

BYTE

1-4 Ok; - Ok Offset Easting (four bytes, IEEE float). Offsetprojected (grid) coordinates
in easting direction, in units given in projecte®E definition. Note that (i)
although given first here, easting may not be tingt toordinate given in
Position Header block, (i) SEG-D only allows hantal offsets to be given in
projected terms.

5-8 ON;— ONy Offset Northing (four bytes, IEEE float). Offdatprojected (grid) coordinates
in northing direction, in units given in project&RS definition. Note that (i)
although given second here, northing may not beséwend coordinate given
in Position Header block, (i) SEG-D only allowsrtzontal offsets to be given
in projected terms.

9-12 onR; - o0y Offset Vertical (four bytes, IEEE float). Offsit vertical direction, in units
given in vertical CRS definition. Note that whetlgepositive offset is a height
or a depth is defined in the CRS Header.

13-31 DE
of the equipment. Left justified, padded with sp@&8CII 20;¢).

32 HT;, — HTo

Header block type (one byte, unsigned binary) 1&86 for Relative Position
Block.

8.15 SCAN TYPE HEADER (channel set descriptor)

The scan type header is determined by the systefigacation and consists of one or more channetisstriptors each
of 96 bytes followed by a series of 32 byte sansglaw fields. A channel set is defined as a grdughannels operating
with the same set of parameters and being samglgdua of a scan of data. A scan type header easotmposed of
from 1 to 65535 channel set descriptors. If dymapairameter changes are required during the reaprddditional scan

SEG-D Rev 3.0
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type headers must be added, each containing tmehset descriptors necessary to define the neamgders. Each
scan type header must have the same number ofelreatrdescriptors.

8.16 CHANNEL SET DESCRIPTOR

INDEX ABBREVIATION
BYTE
1 ST, ST,
2,3 Ce:-CS
4 C-G
SEG-D Rev 3.0

DESCRIPTION

These two digits (one byte BCD) (1-99) identifie thumber of the scan type
header to be described by the subsequent bytes.firBhscan type header is 1
and the last scan type header number is the salne as Byte 28 (ST/R) of the
General Header Block #1. If a scan type headetagmmore than one channel
set descriptor, the scan type header number wiltdpeated in each of its
channel set descriptors. If the system does nat Hgnamic parameter changes
during the record, such as switched sampling iaienthere will only be one
scan type header required.

Channel Set Number (two bytes, unsigned binaryhese digits (1-65535)
identify the channel set to be described in the Béxoytes within this scan type
header. The first channel set is "1" and the dhannel set number is the same
number as Byte 29 (CS) of the General Header Bidckor bytes 4-5 (EN) of
General Header #2 if Extended Channel Sets/Scae Hypsed). If the scan
actually contains fewer channel sets than CS, tHammy channel set
descriptors are included as specified in Byte 2%Geheral Header Block #1 /
bytes 4-5 of General Header #2.

Channel type Identification (one byte, unsighetry).

0Qs Unused

1Q¢ Seis

11,5 Electromagnetic (EM)

2Qs Time break

21s Clock timebreak

225 Field timebreak

3Qs Up hole

4Qs Water break

5Qs  Time counter

6Qs External Data

6k  Acoustic range measurement
62¢  Acoustic reference measured (correlation refsze
63¢  Acoustic reference nominal (correlation refesn
7Qs  Other

8Qs  Signature/unfiltered

9Qs  Signatureffiltered

91  Source signature/unfiltered
92%¢  Source signatureffiltered

93¢ Source signature/estimated
94 Source signature/measured
95¢  Source base plate

966 Source reference sweep

9%s  Source other

98¢ Source reference pilot
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5-8

9-12

Thi-Th

Tk —Th

SEG-D Rev 3.0

996 Source mass

AQs Auxiliary Data Trailer (no longer used)

BO,s  True reference sweep (correlation reference)
Bls Radio reference sweep

B2s Radio similarity signal

B3s Wireline reference sweep

CQs Depth
CLG Wind
C2s Current
C3s Voltage
C4s Velocity

Chs Acceleration

CGs Pressure

C7%s Tension

C8s Tilt measurement

C95s Angle measurement

FQe Calibration trace (time series)

Channel set start time (four bytes, two's com@etnsigned binary). This is a
microsecond (1/1000000 second) unit of measureni@rg.number identifies
the timing word of the first scan of data in thigaonel set. In a single scan type
record, this would typically be recorded as a Zaroexception might be deep
water recording). In multiple scan type recortigs humber represents the
starting time, in microseconds, of the channel Sttt times from
-2,147,483,648 to 2,147,483,647 (imdec increments) can be recorded. In
Extended Recording mode (byte 29 of General Hef8lset to 1) this field is
not used, and should be set to 0. By setting TFT&ntb 0, the manufacturer
can use a Timestamp Header in each trace to afloarding data over a larger
time span than the normal +/- 2147 seconds evémulitutilizing the Extended
Recording Mode (i.e. byte 29 of General Headeret3s0). This also allows
recording traces with different start points witkiire same channelset. Note: All
other limitations on channel sets as defined iti@@¢5.2 Scan Type Headers”
still applies. Also note: TF and Tiaust be set to O if a Timestamp header is
used to indicate trace start time.

Channel set end time (four bytes, two’s complammgigned binary). This is a
microsecond (1/1000000 second) unit of measureriéig.number represent
the record end time of the channel set in micrasdsol E may be used to allow
the termination of a particular channel set shdtan other channel sets within
its scan type. In a single scan type record stadt time zero, Bytes 9-12
would be the length of the record. End times frei2ril47,483,648 to
2,147,483,647isec (in 1psec increments) can be recorded. In Extended
Recording mode (byte 29 of General Header #3 sk} tiois field is not used,
and should be set to 0. By setting TF and TE ta@manufacturer can use a
Timestamp Header in each trace to allow recordatg dver a larger time span
than the normal +/- 2147 seconds even withoutzirij the Extended Recording
Mode (i.e. byte 29 of General Header #3 set tdBis also allows recording
traces with different start points within the sathannelset. Note: All other
limitations on channel sets as defined in sect®m@ Scan Type Headers” still
applies. Also note: TF and Traust be set to 0 if a Timestamp header is used to
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13-16

17-20

21-23

24-26

27

28

29

29

30

NG — NS

DSM; - DSMy

Clg;— CIS

SR — SR

ARY7 — ARY,

THE — THE,

EFH — EFR,

VS -VS

SEG-D Rev 3.0

indicate trace start time.

Number of samples in each trace of this chaneel(feur bytes, unsigned
binary). It can assume a value from 0 to 4,294 28. For the purpose of this
SEG-D standard, the number of samples NS, sampitegval SR, channel set
start time TF, and channel set end time TE shoeldetated by the formula
TE=TF+NSxSR.

Sample descale multiplication factor (four bytesE float). The multiplier is
be used to descale the data on tape to obtain wttage in millivolts.

Number of channels in this channel set (three $yyt@signed binary). It can
assume a value from 0 to 16,777,215.

Sampling Interval (three bytes, unsigned binarfhis is a microsecond
(1/1000000 second) unit of measurement. It cannassa value from 0 to
16,777,215.

Array Forming (one byte, unsigned binary). Idfgeg whether the data in this
channel set is the result of array forming.

015 No array forming.

026 2 groups summed, no weighting.

0346 3 groups summed, no weighting.

0446 4 groups summed, no weighting.

ONyg N groups summed, no weighting.

1IN N groups weighted, overlapping, summation.

Number of Trace Header Extensions (one byte gaesi binary). Must match
byte 10 of the Demux Trace Header. Range 1-25&n0t allowed.

Extended Header flag (half byte, unsigned bina§et to 1 to indicate that the
extended header contains additional informatiotherchannel set.

Channel gain control mdtftmalf byte, unsigned binary).

Ls Individual AGC

26 Ganged AGC

36 Fixed gain

46 Programmed gain
85 Binary gain control
96 IFP gain control

Vertical Stack (one byte, unsigned binary). Eiffee stack order. Set to zero if
the trace data was intentionally set to real z&et to one if no stack. Set to the
effective stack order if the data is the resulist#ficked data (with or without

processing).
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31 CAB; — CAB, Streamer Cable number (one byte, unsigned bin&gquired for streamer data
only. Identifies the number of the streamer cabs will be identified in this
block. The starboard-most cable is identified able 1 while the Port most
cable is N. Zero means that the Streamer Cabldauhas not been recorded.

32 HT; — HTy Header block type (one byte, unsigned binarygt 8 3Qs for Channel Set
Descriptor block 1.

33-36 Ak — AR Alias filter frequency in Hz (four bytes, IEEE#L).

37-40 LG - LG Low-cut filter setting in Hz (four bytes, IEEEO#L).

41-44 AS - AS Alias filter slope in dB per octave (four byt&SEE float). A zero indicates the

filter is out. (See Appendix E3 for definition.)

45-48 LS - LS Low-cut filter slope (four bytes, IEEE float). Zero indicates the filter is out.
(See Appendix E3 for definition.)

49-52 NT3;— NTI Notch frequency setting (four bytes, IEEE flodthe out filter is written as 0.0
Hz.

The following notch filters are coded in a simitaanner:

53-56 NT2,—NTZ Second notch frequency
57-60 NT3;—NT3 Third notch frequency
61 FPH - FPH Filter phase (one byte, unsigned binary).

00s Unknown
0Ls Minimum

02 Linear
03¢ Zero
04s Mixed
05 Maximum
62 PHY — PHU, Physical unit (one byte, unsigned binary). Thishie physical unit measured by
this sensor.
0Qs Unknown
0Ls Millibar
02 Bar

03¢ Millimeter/second
04s Meter/second

055 Millimeter/second/second
06¢ Meter/second/second
07 Newton

08s Kelvin

09¢ Hertz

0A;s Second

0B Tesla

0Gs Volt/meter

0D Volt meter

OEs Ampere/meter

OHG Volt
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63

64

65-68

69-95

96

8.17 DEMUX TRACE HEADER

INDEX

BYTE

1,2

5,6

7-9

10

HT, — HT,

FDlL; — FDLy

DSC

HT, — HT,

ABBREVIATION

10s Ampere
14 Radians (angle)

These bits are undefined by the format mag have any value. Note: In future
versions these may be defined, so use with caution.

Header block type (one byte, unsigned binary}. t6e31s for Channel Set
Description block 2.

Filter delay (four bytes, unsigned binary). Tdignal delay introduced by the
filter in microseconds.

Description (27 bytes, ASCII text). Channel description 27 byte free-text as
defined by the recording system. Left justifieddged with spaces (2§ for
unused characters. zero {§0@s not allowed.

Header block type (one byte, unsigned binary}. t6e32, for Channel Set
Descriptor block 3.

DESCRIPTION

h-F

ST, —ST;

CN - CN,

TN - TN,

Ts—Ts

THE - THE

SEG-D Rev 3.0

File Number (two bytes, four digits, BCD). Thkdsytes must be set to FREF
when the file number is above 9999, i.e. the Ex¢eniéile Number (bytes 18-
20) is used.

Scan Type Number (one byte, two digits, BCD)99)-Scantype this trace
belongs to, see Channel Set Descriptor byte 1.

Channel Set Number (one byte, two digits, BC(2)9999) Channel Set this
trace belongs to, s€ghannel Set Descriptor byte 2-3. Set tqshfFmore than
99 channel sets are required, i.e. Extended Ch&wstdllumber (byte 16-17) is
used.

Trace Number (two bytes, four digits, BCD). (1999 Set to FFFf if more
than 9999 channels are required, i.e. ExtendedeTsaonber (byte 22-24 of
Trace Header Extension) is used.

First Timing Word. (signed binary, two bytes igge, one byte fractional).
These bytes comprise the timing word that wouldagzany the first sample if
these data were written in the multiplexed form&b obtain the exact sample
timing, the actual sample skew time (byte 11 mli#tp by the Channel Set
Sampling Interval) must be added to the time resdid Bytes 7-9.

Trace Header Extensions (one byte, unsignedyjinandicates the number of
Trace Header Extension blocks (32 bytes each). g&Rdn255. At least one
Trace Header Extension block (the Trace HeademBida, block type 4) is

required. Channels within the same channel set s the same number of
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Trace Header Extensions. Value must be the samsytes28 of the matching
Channel Set Descriptor.

11 SSK; — SSKg Sample Skew (one byte, binary fraction). Thetfomal skew value represents
the fractional part of the Channel Set Samplingerivdl (Byte 24-26 of
Channel Set Descriptor.)

12 TR-TR, Trace edit (one byte, unsigned binary).

0Qs No edit applied to this trace.

01 Trace part of dead channels for roll-on olofll spread. Trace
intentionally zeroed.

02s Trace intentionally zeroed.

03; Trace has been edited. This flag will indictiat the acquisition
system has modified one or more samples of thig tr@ther codes
are undefined in Rev 3.0.

13-15 TWs — TW_g Time Break Window (three bytes, unsigned binaihwwo bytes integer and
one byte fraction). Bytes 13, 14, and 15 are ishetlias an integrity check on
time break. They comprise the timing word of tharsin which TWI changed
to a one.

16,17 ENs — ENy Extended Channel Set Number (two bytes, unsidpireaty). Allows Channel
Set Numbers beyond the 99 which can be indicatedyte 4. To allow
Channel Set Numbers greater than 99, or to allavalisa binary channel set
number, set byte 4 to Ifand use bytes 16 and 17 for the Channel Set
Number.

18-20 EFD:— EFN Extended File Number (three bytes, unsigned p)naAllows File Numbers
beyond the 9999 which can be indicated in bytesnd 2 To allow File
Numbers greater than 9999, or to allow use of arlgifile numbers, set bytes 1
and 2 to FFFE and use bytes 18, 19, and 20 for the File Number.

8.18 TRACE HEADER EXTENSION #1

INDEX ABBREVIATION DESCRIPTION

BYTE

1-3 RLN3;— RLN, Receiver Line Number (three bytes, two’s completnsigned binary).

4-6 RPN; — RPN Receiver Point Number (three bytes, two’'s comgletnsigned binary).

7 RP} — RP} Receiver Point Index (one byte, two’s complemsigned binary). This index

allows several locations for the receiver grouphia grid, the original value is
1 and that value is incremented by 1 every timer&oeiver is moved, even
when it is moved back to the previous location)cédeer Point Index may also
be used for downhole seismic to extend the numerarage of the Depth
Index.

8 RE - Rl Re-shoot Index (one byte, unsigned binary). Té&shoot index is used to
indicate that this receiver has been moved back feera re-acquisition (shot
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10

11-15

16-20

21

22-24

25-28

29

30

Gk -G

Dl — Dl

ERLN3; — ERLN 46

ERPM; — ERPN3;

SEN - SEN

ETN; - ETN,

NG — NS

MV; — MV,

X

SEG-D Rev 3.0

has been recorded earlier, and this record shagthee it). Re-shoot index
starts at O (indicates recorded for first time).

Group Index (one byte, unsigned binary). Grouging used to indicate this
receiver is part of a set of receivers needed forbeessed as a unit. This could
be a component of a three-component sensor atem docation. 0 means
receiver is not part of a group.

Depth Index (one byte, unsigned binary). Thetldlémpdex is used to indicate
receivers recorded at different depths on the dacegion. O is not allowed
Starts at 1 closest to the surface, and countshgmwwnoving downwards.

Extended Receiver Line Number (Signed binary,gtmgtes integer, two bytes
fractional). Allows fractional Receiver Line Nuntse Only valid if bytes 1-3
in this Trace Header Extension are set to FFR&Hme representation of a
negative receiver line number is the two’'s completrad the integer formed
by multiplying the absolute value of the receiveelnumber by 65536.

Extended Receiver Point Number (Signed binargehtoytes integer, two bytes
fractional). Allows fractional Receiver Point Nuers. Only valid if bytes 4—

6 in this Trace Header Extension are set to FFf-HIRe representation of a
negative receiver line number is the two’'s completrad the integer formed

by multiplying the absolute value of the receiieelnumber by 65536.

Sensor Type recorded on this trace (one bytégned binary)
0Qs Not defined
0%s Hydrophone (pressure sensor)
02¢ Geophone (velocity sensor) Vertical
03s Geophone, Horizontal, inline
04: Geophone, Horizontal, cross-line
03¢ Geophone, Horizontal, other
06s Accelerometer, Vertical
0% Accelerometer, Horizontal, inline
08¢ Accelerometer, Horizontal, crossline
09¢ Accelerometer, Horizontal, other

15 Electric Dipole
16  Magnetic coil
other values are not defined at the preseat t

Extended Trace Number (three bytes, unsignedyjinaxtended trace number
to allow up to 16,777,215 traces in one channelFSetd is only valid if bytes
5-6 in Demux Trace Header is set to FRFF

Number of samples in this trace (four bytes, gmsd binary) It can assume a
value from 0 to 4,294,967,295. This must be theesa® bytes 13-16 of
channel set descriptor.

Sensor moving (one byte, unsigned binary). Sem&ming or stationary. Set to
1 if sensor is moving during the record, O if istationary.

Undefined
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31 PHUY — PHUY, Physical unit (1 byte, unsigned binary). Thishis physical unit measured by
this sensor. Same as byte 62 of the channel sdehea

32 HT;— HT, Header block type (1 byte, unsigned binary) ®e#iQ;s for Trace header
extension 1.

8.19 SENSOR INFO HEADER EXTENSION (optional)

INDEX ABBREVIATION DESCRIPTION
BYTE
1-8 ITTes— ITTy Equipment Test Time (SEG-D 8 byte timestamp)m& bf last test. Set to O if

not recorded.

9-12 STY%:— STY, Sensor Sensitivity (four bytes, IEEE float). Thighe signal sensitivity for the
sensor. Divide the sample value by this numberctoexe a physical unit (as
specified in bytes 31). Set to 0 if not specifipdysical unit unknown).

13 ITR - ITR, Equipment Test Result (one byte, unsigned binary)
The following values are allowed
005  Unknown (untested)
0L Passed
026 Failed
03,5  Uncertain (warning during IT)

14-31 SN Serial Number (18 bytes, ASCII textperial number of sensor for this
receiver. Left-justified, padded with space (@ @haracters.

32 HT; — HTy Header block type (one byte, unsigned binarygt t8 41 for Sensor Info
Header Extension.

8.20 TIMESTAMP HEADER (optional)

INDEX ABBREVIATION DESCRIPTION
BYTE
1-8 TZD3— TZDy Time Zero for this data block (eight bytes, SEGHDestamp). The time of

first sample in the data described by this hea@@re actual sample time is
calculated as Time Zero + Sample Skew + First Tgmiord.) Typically
inserted into Trace Header in Extended Recordingéthe timestamp is then
the time of first sample in the trace. If the nel®y does not know the absolute
time, this timestamp must be relative to the timegt in General Header Block
#3 (bytes 1-8), i.e. number of microseconds siimee tero of the record.
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9-31 X These byte fields are undefined by tmméd and may have any value. Note: In
future versions these may be defined, so use \aitian.

32 HT; — HTy Header block type (one byte, unsigned binanhe fieader type indicates what
type of information is contained in this headere Sable 2 for an overview of
header types. Setto42or Timestamp Header.

8.21 SENSOR CALIBRATION HEADER (optional)

Use of the sensor calibration header supports lestdieand a maximum of approximately 500 points tlagimum size
of the trace header). The maximum depends on what blocks are present in the trace header. iflzeh resolution
calibration is required, a calibration channel/atelset must be created.

INDEX ABBREVIATION DESCRIPTION

BYTE

1-4 FR3; — FRY Frequency 1 (four bytes, IEEE float). The frequenof first calibration value.
Set to 0.0 if not used.

5-8 AM1;;, — AM1, Amplitude 1 (four bytes, IEEE float). The ampdituof first calibration value.

9-12 PH1;, — PHY Phase 1 (four bytes, IEEE float). The phasersf Gialibration value.

13-16 FRZ — FR2 Frequency 2 (four bytes, IEEE float). The frequemf second calibration
value. Set to 0.0 if not used.

17-20 AMZ; — AM2, Amplitude 2 (four bytes, IEEE float). The amptits of second calibration
value.

21-24 PHz — PH2 Phase 2 (four bytes, IEEE float). The phase obisé calibration value.

25 CA - CA Calibration applied (one byte, unsigned binaiggt to 1 if calibration has

already been applied, i.e. the trace has been atedewith the calibration
function described by the values in the SensomGation Header blocks, set to
0 if trace is not corrected. Note: Multiple Sen€adibration Header blocks are
usually needed to describe a calibration function.

26-31 X Undefined
32 HT; — HTy Header block type (one byte, unsigned binarnhe fieader type indicates what

type of information is contained in this headere Sable 2 for an overview of
header types. Set to 43or Sensor Calibration Header.

8.22 TIME DRIFT HEADER (optional)
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This block may be used when data from sensorsdnitting clocks are merged into one SEGD recordaDaust be
clock drift corrected prior to creating a SEGD sh@& SEGD only supports recording data with dngle clock
reference system.

INDEX ABBREVIATION DESCRIPTION

BYTE

1-8 TDs—TDy Time of deployment (eight bytes, SEG-D timestamf)ime of sensor unit
deployment, i.e. when time drift was measured leeftmployment.

9-16 TR:— TR Time of retrieval (eight bytes, SEG-D timestamp)ime of sensor unit
retrieval, i.e. when the time drift was measurddraketrieval.

17-20 oR; - Oy Time offset at deployment (four bytes, two's cdempent, signed binary).
Time offset value at deployment in number of miemsds. Range
approximately £2147 seconds.

21-24 OR; - OR Time offset at retrieval (four bytes, two’s complent, signed binary). Time
offset value at retrieval in number of microseconBsnge approximately
+2147 seconds.

25 TDG - TDG, Time drift corrected (one byte, unsigned binarypet to 1 if time drift
correction has been applied, 0 if not. Note: SE@L supports recording data
from one clock reference systeData must be time drift corrected prior to
record creation if data acquired from sensors witttoupled (drifting) clocks
is merged into one SEGD record.

26 CM, - CM, Time drift correction method (one byte, unsigriedary). Method used to
correct for time drift. The following methods argyported:

00,5 Uncorrected
015 Linear correction (values in this header used)
FFe Other, manufacturer defined method used for cooec

27-31 X Undefined

32 HT; — HTo

Header block type (one byte, unsigned binary}. t8ed4 for Time Drift
Header.

8.23 ORIENTATION HEADER (optional)

The orientation header provides the means to gp#g@forientation at a given position for 3C data.

SEG-D Rev 3.0
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3C Sensor /',

East

RZ

v

Vertical (down)

Figure shows multicomponent measurements andréngiective rotation
measurements relative to the reference systemh(easdt/vertical)

X is defined as in-line, Y is cross-line and Z &tical. Positive vertical is down. The rotatiotidavs the right-hand rule.
RX is defined as rotation around X axis, RY aroihalxis, and RZ around Z axis. Positive value ainéeffby right-hand
rule. This means the axis and positive directiarttie rotation angles around the axis are givethbyight hand, as
indicated in the figures above.

X axis will for cable acquisition (towed streamessabed cables etc.) be along the cable.

The rotation measurement in the sensor is expéatexbult in a rotation to the horizontal planewbkger rotation to true
north will in many cases require an external meamsent. This value is hence extracted to a sepfeiddn the rotation
header, and may also be recorded as O if not &eid the time of acquisition.

Cnorth Rll |:‘)12 R13 Cx
Ceast |T| R Rn Ry |*|Cy| (D)
Cvertical RSl RSZ R33 Cz

The rotation described in bytes 1-16 in the oriteonicheader must fulfill equation (1) above. Thewgy index for
multicomponent data must hence be numbered suth tha

1= X axis
2 =Y axis
3 =Zaxis
INDEX ABBREVIATION DESCRIPTION
BYTE
1-4 RX1 — RXy Rotation angle around the X axis in radians (fogtes, IEEE float).
5-8 RY:: — RY, Rotation angle around the Y axis in radians (fogtes, IEEE float).
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9-12

13-16

17-24

25

26

27

28

29-31

32

RZ,-R%
RQ@ - RQ
T%-TS
OT,- 0Ty
ROV, — ROV,
RA — RA
RNA — RNA,
X

HT, — HT,

SEG-D Rev 3.0

Rotation angle around the Z axis in radians (fodes, IEEE float).

Reference Orientation (four bytes, IEEE flodRotation angle for the system
described in bytes 1-12 relative to true north,the rotation angle around the
Z axis for the X direction to point towards truerthg This will be the cable
direction or housing orientation, depending of\ihkie of byte 25. Recorded
as 0 if not applicable. If value is valid, byte &tould be set to 1.

May be recorded as 0 if the value is unknown atithe of recording. The
value must then be made available to the proce§3ihgystems through other
means. Byte 26 should then be set to 0.

Time Stamp (eight bytes, SEG-D timestamp). Tiaregt for which the
rotation applies to, i.e. which sample the rotatagplies to. Allows multiple
rotation measurements during a record. May be decbas 0, the values then
applies to first sample in trace.

Orientation Type horizontal plane (one byte, gnsed binary). The rotation
angle in bytes 9-12 is referenced to this coordisgstem. The following
values are defined

00  None/Unknown

01 Earth true north

02  Cable direction (e.g. marine/seabed

streamer)

03¢  Sensor housing orientation

04¢  Survey orientation

0%  Magnetic north

09¢ Other

Reference Orientation Valid (one byte, unsigneduy). Set to 1 if bytes 13—
16 contains a valid value, otherwise recorded as 0.

Rotation Applied (one byte, unsigned binary)t t8€l if rotation in bytes 1-12
has already been applied, otherwise recorded asllbws recording of
orientation values for QC purposes even thougtratetion has already been
done

Rotation to North Applied (one byte, unsignedapy). Set to 1 if values in
traces has already been rotated to true northrwites recorded as 0. Rotation
in bytes 1-16 has been applied to trace valueswallrecording of orientation
values for QC purposes even though the rotatioraltaady been done. If byte
28 is 1, byte 27 must also be set to 1.

These bytes are undefined by the foramat may have any value. Note: In
future versions these may be defined, so use \aithian.

Header block type (one byte, unsigned binarygt t8 6Q¢ for Orientation
Header.
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8.24 MEASUREMENT BLOCK (optional)

This block is used to standardize storage of diffetypes of common measurements.

The Measurement Block may be followed by a PosiBtotk describing where the measurement was taken.

NOTE: Thisblock should not be used until final agreement with Energisticsis reached regarding the

unit of measurement system, and the proper resources are available. The web addresses listed below are not yet official, and may

change before the agreement with Energisticsisfinalized.

INDEX ABBREVIATION DESCRIPTION

BYTE

1-8 TS:—- TS Time Stamp (eight bytes, SEG-D timestamp). Tiamagtfor the measurement.
Timestamp for time related measurements like Uptiole should be set to
time zero for record (same as timestamp in Gertgatler #3) if they are
measuring the offset from start of record.

9-12 VA — VA Measurement value (four bytes, IEEE float). Vadfithe measurement.

13-16 MA;— MA, Maximum Value (four bytes, IEEE float). Maximurogsible/allowed value of
measurement. Set to NAN (Not a number, 7ff{jffif not defined.

17-20 Mk;— Ml Minimum Value (four bytes, IEEE float). Mainimupossible/allowed value of
measurement. Set to NAN (Not a number, 7ff{ffif not defined.

21-22 QTs— QTo Quantity Type (two bytes, unsigned binary). Cogfgresenting the underlying
kind of measurement represented by GM1 (e.g. lenigble, pressure, etc.).
Please refer to the Energistics Quantity Type thduated at
http://www.seg.org/techstandards/measuremémtthe definition of codes.

23-24 UOMs- UOMq Unit of Measure (two bytes, unsigned binary). €oflUnit of Measure for the
measurement VA. Please refer to the Energistics ddiMeasure table located
at http://www.seqg.org/techstandards/measuremémtghe definition of codes.

25-26 GMs— GM, Geophysical Meaning (two bytes, unsigned binabgde representing
Geophysical meaning of the measurement VA. Plezfse to the Measurement
Definition table located dittp://www.seg.org/techstandards/measuremtmts
the definition of codes.

27-31 X Undefined.

32 HT; — HTy Header block type (one byte, unsigned binarygt t8 616 for Measurement
Block.

SEG-D Rev 3.0
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8.25 ELECTROMAGNETIC SRC/RECV DESC BLOCK (optional)

INDEX ABBREVIATION DESCRIPTION
BYTE
1-3 LXo3— LXo Equipment Dimension X direction (three bytes,igned binary). Length of

measurement equipment (e.g. antenna) in X (inliirelction in number of
centimeters (1/100 meters). Maximum length is 1@15B/centimeters, or
approximately 16777 meters.

4-6 LY,3— LY, Equipment Dimension Y direction (three bytes,igmed binary). Length of
measurement equipment (e.g. antenna) in Y (creygiimection in number of
centimeters (1/100 meters). Maximum length is 1@1B/centimeters, or
approximately 16777 meters.

7-9 LZz— LZ, Equipment Dimension Z direction (three bytes,gmsd binary Length of
measurement equipment (e.g. antenna) in Z (hediyt@gtion in number of
centimeters (1/100 meters). Maximum length is 1@1B/centimeters, or
approximately 16777 meters.

10 PT-PT, Positive terminal (one byte, unsigned binary)tebmines the positive terminal
for the antenna. Bits 0-2 determines if the posiéad (i.e. antenna end with
largest positive value) in X, Y and Z directionpestively is the positive
terminal. Set bit to 1 if positive end is posittegminal, O if it is negative.

Example: The antenna is 15 meters in inline dioectpositive terminal is at
the positive end of the antenna. LX is set to 00DBPLY to 00000@,, LZ to
00000Qg, PT to 01

Example 2: Antenna is 25 meters diagonally in Xi¥ckion, positive terminal
is negative X, positive Y value. Length in X andli¥ection is
sqrt(2§/2)=17.68 meters. LX is set to 0006E8.Y to 0006E§;, LZ to
00000Qe, PT to

0246.
® +
Inline(X)

A
Crossline(Y)

[ ]

Example 1 Example 2 *
11-13 OX%3— OXo Equipment Offset X direction (three bytes, twotnplement, signed binary).

Measurement equipment (e.g. antenna) offset frontecef equipment in X
(inline) direction in number of centimeters (1/1@6ters). Maximum offset is
+/-8388607 centimeters, or approximately 8388 nseter
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14-16 OY5— OYy Equipment Offset Y direction (three bytes, twotnplement, signed binary).
Measurement equipment (e.g. antenna) offset frartecef equipment in Y
(crossline) direction in number of centimeters (0'meters). Maximum offset
is +/-8388607 centimeters, or approximately 8388nse

17-19 04;— 0% Equipment Offset Z direction (three bytes, twodsnplement, signed binary).
Measurement equipment (e.g. antenna) offset frartecef equipment in Z
(height) direction in number of centimeters (1/0&ters). Maximum offset is
+/-8388607 centimeters, or approximately 8388 nseter

20-31 X Undefined.

32 HT; — HTy Header block type (one byte, unsigned binargt t& 45 for Electromagnetic
Src/Recv Desc block

8.26 GENERAL TRAILER (Optional)

The general trailer consists of data block unitgasfing size. Each data block starts with a desion block (32 bytes)
followed by data (either binary or ASCII) in a mple of 32 bytes.

The content of the trailer data blocks is completetording system defined. However, some types lhaen predefined
to simplify exchange of data. The predefined tyfgeg. edits) can be found in table listed for Bytia the General Trailer
Description block below.

Binary data padded with zeros (§Q ASCII data padded with spaces {20until 32 byte limit.

Layout of the general trailer will be like this:

[GT desc block (32 byte)][Block 1 (x*32 byte)][GTDB[Block 2][GTDB][Block 3]...

This is done to simplify appending data.

8.26.1 GENERAL TRAILER DESCRIPTION BLOCK (optional)

Field Description Bytes Start — end bytq

1 Trailer Block type/id 1 1

2 ASCII/Binary data 1 2
Undefined (zero-filled) 2 34

3 Size (unsigned binary) 4 5-8

4 Description (ASCII) if type other 16 -3

Undefined (zero-filled) 6 25-31
5 Header block type (46 1 32
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INDEX
BYTE

5-8

9-24

25-31

32

ABBREVIATION

DESCRIPTION

BT, - BT,

AB; — ABy

Sti—Sh

DE

HT, — HT,

Block type, (one byte, unsigned binary). Thisaldé®s the type of data in this
block.

0Ls Edits

10¢ Text comments

1%¢ Observerlog

20¢ P1 processed navigation data
2%¢ P2 Raw marine positioning data
224 P3 Land survey field data

23¢ P5 Pipeline positioning data

24¢  P6 3D seismic binning grids

254 P7 Well deviation data

264 SPS Shell Processing Support data
27%¢ SEG-Y Extended Textual Stanza
AOs— FFie Other (user defined)

ASCII or binary (one byte, unsigned binary). t&saif data in this block is
binary or ASCII text.

0%s Binary

0Zs ASCII

Undefined, set to O.

Block size (four bytes, unsigned binary). NumbgB2 byte blocks in this data
block. Block size in bytes = 32 * SI

Description (16 bytes, ASCII). A description ad&tcontents of this data block.
Must be filled out if block type is Other/User defd (AQs — FRe). Unused
characters are filled with ASCII space {g@haracters.

Undefined, set to O.

Header block type (one byte, unsigned binary).t&&0s for General Trailer
Description Block.

Note: All types of trailer records are optional.
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Appendix A: Manufacturers of Seismic Field Recorders

Code No. Manufacturer Name and Address

01

02

03

04

05

06

07

08

09

10

Alpine Geophysical Assaociates, Inc. (Obsolete)
65 Oak St.
Norwood, New Jersey

Applied Magnetics Corporation (See 09)
75 Robin Hill Rd.
Goleta, California 93017

Western Geophysical Exploration Products (folyrigtton Resources Systems)
3600 Briarpark Drive,
Houston, Texas 77042

SIE, Inc. (Obsolete)
5110 Ashbrook
Houston, Texas 77036

Dyna-Tronics Mfg. Corporation (Obsolete)
5820 Star Ln., Box 22202
Houston, Texas 77027

Electronic Instrumentation, Inc. (Obsolete)
601 Dooley Rd., Box 34046
Dallas, Texas 75234

Halliburton Geophysical Services, Inc.,(formeBlectro-Technical
Labs, Div. of Geosource, Inc.)

6909 Southwest Freeway

Houston, Texas 77074

Fortune Electronics, Inc. (Obsolete)
5606 Parkersburg Dr.
Houston, Texas 77036

Geo Space Corporation
7334 Gessner
Houston, Texas 77040

Leach Corporation (Obsolete)

405 Huntington Dr.
San Marino, California
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11

12

13

14

15

17

18

19

20

22

31

32

Metrix Instrument Co. (Obsolete)
8200 Westglen

Box 36501

Houston, Texas 77063

Redcor Corporation (Obsolete)
7800 Deering Ave., Box 1031
Canoga Park, California 91304

Sercel (Societe d'Etudes, Recherches Et Catisina Electroniques)

25 X, 44040 Nantes Cedex,
France

Scientific Data Systems (SDS), (Obsolete)
1649 Seventeenth St.
Santa Monica, California 90404

Texas Instruments, Inc.
P.O. Box 1444
Houston, Texas 77001

GUS Manufacturing, Inc.
P.O. Box 10013
El Paso, Texas 79991

Input/Output, Inc.
12300 Parc Crest Dr.
Stafford, Texas 77477

Geco-Prakla

Transition Zone Product Development
(formerly Terra Marine Engineering)
10420 Miller Road

Dallas, Texas 75238

Fairfield Industries, Incorporated
10627 Kinghurst
Houston, Texas 77099

Geco-Prakla
Buckingham Gate, Gatwick Airport
West Sussex, RH6 ONZ, UK

Japex Geoscience Institute
Akasaka Twin Towers Bldg. 2;
2-17-22, Akasaka

Minato-ku; Tokyo 107, Japan

Halliburton Geophysical Services, Inc.
6909 Southwest Freeway
Houston, Texas 77074
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33

34

35

36

39

40

41

42

43

44

45

Compuseis, Inc.
8920 Business Park Dr, Ste 275,
Austin, Texas 78759

Syntron, Inc.
17200 Park Row
Houston, Texas 77084

Syntron Europe Ltd.
Birchwood Way

Cotes Park Industrial Estates
Somercotes, Alfreton,
Dergyshire DE55 4QQ, U.K.

Opseis
7700 E. 38th St.
Tulsa, OK 74145

Grant Geophysical
16850 Park Row
Houston, Tx 77084

Geo-X
Suite 900, 425 1st St SW
Calgary, Alberta, Canada T2P3L8

PGS Inc.

16010, Barkers Point Lane,
Houston

Texas 77079

SeaMap UK Ltd.

Unit 31

The Maltings

Charlton Estate

Shepton Mallet BA4 5QE
UK

Hydroscience

Hydroscience Technologies, Inc.
5101 Airport Road

Mineral Wells,

Texas 77478

USA

JSC

“SPECIAL DESIGN BUREAU FOR SEISMIC INSTRUMENTATIR

129, Krainyaya Str.,
410019 Saratov,
RUSSIA

Fugro
Hoffsveien 1C
N-0213 Oslo
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46

47

48

49

50

NORWAY

ProFocus Systems AS
Spelhaugen 20

5147 Fyllingsdalen
NORWAY

Optoplan AS
Haakon VII's gate 17
7041 Trondheim
NORWAY

Wireless Seismic Inc
12996 Somerset Drive
Grass Valley, CA 95945
USA

AutoSeis

2101 Midway Road Suite 310
Carrolton, TX 75006

USA

INOVA Geophysical, Inc.
12200 Parc Crest Drive
Stafford, TX 77477

USA
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Appendix B: Glossary

Attribute — A named item of information or data pertainingtoobject.

Base scan interval- The time between timing words. A base scamiataisually contains one scan but under
some conditions may contain multiple subscans.

Beginning of tape mark (BOT)— An indelible mark (e.g., reflector) near the inegng of the tape that indicates
the start of the region in which recorded dateeismitted.

Block — The data between gaps on tape. On modern tapeedeblock may be a logical marks only, not an
actual gap on the tape. A block usually referhdmallest amount of data possible to read frendévice.
Channel set— One or more channels sampled at the same sanipterval and containing the same filter, fixed
gain, and other fixed parameter information.

Channel set descriptor— A unit of the scan type header describing thampaters of a channel set.

Data recording method— The arrangement of bits to represent sampléapmm

End of data flag (EOD)— A special record or condition on the tape useddicate the end of data on the tape.
End of file mark (EOF) — A special record or condition on the tape thdidates the end of a tape file. Also
called File Mark.

End of tape warning (ETW) — An indelible mark (e.g., reflector), locatedesuired minimum distance from
the physical end of the tape that serves as a m@rni

Field record — The data between two filemarks on media thapsup this (e.g. tape). The field record may
consists of multiple SEG-D records. For media withiilemarks the field record equals a SEG-D recégke
alsoFile)

File — Literally, it is all of the blocks between fitearks. The ternfrield File is sometimes used instead of File.
It is all data recorded from a one or more enengguilses or sweeps, stored in one or more SEG-Drdscdt
may also be the sum of a number of energy impusesveeps, or data recorded without any sourceracti
(See alsdrield record.)

Filemark — A special record or state of a media index ithditates the end of a physical file.

Format Data — recording method combined with a multiplexed/diiplexed indicator (see general header
Bytes 3 and 4).

General header— The first header in the header block. It corgtaiormation common to the entire record.
Index byte — The byte number of some particular parameterimthe general or scan type header.
Organization code — A number assigned by the Petroleum Open Stasd@ahsortium (POSC) to an
organization that identifies the organization agpresents schemas and dictionaries defined andestiened by
the organization.

Packed BCD- Binary coded decimal digits represented by fiata bits.

Partition — An independent recording area resulting fromspdat formatting of the media that can be mounted
as though it were a single volume.

Physical blocks (on tape)- A collection of contiguous bytes recorded asid an a longitudinal tape or a track
set on helical scan tape. Physical blocks on tadgial tape are separated by interblock gaps.

Record — A SEG-D record is a collection of data traced areta-data describing those traces. It is alsovak

to create a record with the meta-data only. Therteconsists of a header (mandatory), data tracgésaecord
trailer. Sometimes the terrhot record or Seismic recordis used to describe a SEG-D record.

Sample skew— The fraction of the base scan interval betwéentiming word and the actual time the sample
was taken in a base scan interval (not related@s$dipn on tape).

Sampling interval — The interval between readings such as the tieterden successive samples of a digital
seismic trace.

Scan— One complete sequence of events, such as samgllichannels. Data recorded during a base scan
interval.

Scan interval— The interval between readings of all samplesainad in a scan type.
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Scan type— One complete set of channel sets which makesgaa. A seismic record contains multiple scans,
and may or may not contain more than one scan type.

Scan type header A header containing one or more channel setrig¢ss and the skew information.

Schema— A formalized description of the encoding of imf@tion defined by a logical model, typically inrtes

of a data model.

Storage set- An ordered set of storage units, the positiothénset is specified in the storage unit label.

Storage unit— A logical volume of data containing on or masgital files.

Subscan- A set of samples containing one sample for eaamnel in a channel set.

Tape file — Is the data contained between two File Markisatween an File Mark at its beginning and an EOD
at its end. A typical implementation of EOD is empty tape file, i.e., two consecutive File Markame
systems implement EOD as two or more (possibly m&ilg Marks.

Tape record — A sequence of data bytes treated as a unitdyaibe 1/0 subsystem. The application provides
the number of bytes in the tape record when wriéind is returned the number of bytes in the taperdewhen
reading. A tape record has an identifiable begigron the tape, which need not be on the boundagy o
physical block, and which is locatable by the tiffesubsystem.

Time break window — Time interval in which time break is expectédfitime break does not occur by the end of
the window, internal time break is generated.

Trace - A record of one seismic channel within a scgrety A collection of a sequential set of pointsrirone
seismic channel.

Trace block - A block containing the data of one trace or @ pha trace with constant parameters.
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Appendix C: API Producer Organization Code

C.1 Scope

Table 1 below contains a list ofganization codeassigned by thBetrotechnical Open Standards Consortium (POSC)
for use in API Recommended Practice 6@veral of the organization codes in this appeiae historical in nature
and reflect the well log origins of API RecommenBeattice 66.

This specification was originally prepared by théo&mmittee on Standard Format for Digital Welladdh June 1996
it was designated a recommended practice by theridame Petroleum Institute [API] Exploration & Pratdion
Department's Executive Committee on Drilling andd®iction Practices. In June 1998 stewardship ofdtieument
was transferred from API to Petroleum Open Stargl@dnsortium [POSC]. This organization was relaedcas
Energistics in December 2006.

C.2 Assignment of Organization Codes

Organization codes are assigned by Energisticshwhaintains the current list of codes. To reqagstw organization
code, contact:

Energistics

24 E. Greenway Plaza

Suite 1315

Houston, TX 77046-2414 USA
+1 713 784-1880 telephone
+1 713 784-9219 fax
info@energistics.org
http://www.energistics.org/

The following is copied from

http://w3.energistics.org/RP66/V2/Toc/main.html

This documentPOSC RP66 V,ds a specification of Petrotechnical Open Stagsl&onsortium.

This specification is based on and is equivalembinmtent to the documeRecommended Practices for Exploration and
Production Data Digital Interchange: APl RECOMMENDBRPRACTICE 66, V2: Second Edition, June 1p@b6lished
by the American Petroleum Institute (API). The agtm RP66V2 is retained for historical reasons; POSC does not

designate specifications as "Recommended Practices"

The following table is copied from

http://www.energistics.org/rp66-organization-codes

Last Updated 14 Jan 2011
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Table 1— Organization Codes

(Ncirg:) Description (Organization Name)

0 |Subcommittee On Recommended Format For Digitdl Déta, Basic Schema
11 |Operator

2 |Driller

3 Mud Logger

9 |Amerada Hess

|10 |Analysts, The

115 |Baker Hughes Inteq

20  |Baroid

30 |Birdwell

40 |Reeves (1 Jan 99; formerly BPB)

|50 | Brett Exploration

58 | Canrig (added 2009-09-09)

60  |Cardinal

|65  |Center Line Data

|66 |Subcommittee On Recommended Format For Digitel Data, DLIS Schema
70 | Century Geophysical

77 |CGG Logging, Massey France

|80 |Charlene Well Surveying

190 | Compagnie de Services Numerique

95  |Comprobe

|100 | Computer Data Processors

1110 | Computrex

1115 | COPGO Wood Group

120 | Core Laboratories

1125 | CRC Wireline, Inc.

|126 |Cr0cker Data Processing Pty Ltd

|127 |Tucker Wireline Services (formerly Davis Gr&ains Logging, Wichita, KS)
1128 | Datalog Technology (added 2009-09-09)

1130  |Digigraph

|137 |Tucker Technologies (formerly Digital Logginmel), Tulsa, OK.
1140 | Digitech

|145 | Deines Perforating

|148 | Drillog Petro-Dynamics Limited

1150 | Baker Atlas (formerly Dresser Atlas)

|160 | Earthworm Dirilling

1170 | Electronic Logging Company

1180  |Elgen

|190 | El Toro
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1200

| Empire

|205 | Encom Technology, Ltd.

206 | Ensigh Geophysics, Ltd.

1208 | Epoch (merged with Canrig, Nov 2008; added 20®99)
|210 | Frontier

215 | Geolog

217 | Geoshare

218 |GEO-X Systems Ltd.

220 |G O International

|23O | Gravilog

|24O | Great Guns Servicing

250 | Great Lakes Petroleum Services

260 |GTS

268 | Guardian Data Seismic Pty. Ltd.

270 | Guns

|280 |Ha||iburton Logging

|285 |H0rizon Production Logging

290 | Husky

|293 | INOVA Geophysical (added 2011-01-03)

|295 |Input/Output, Inc.

1300 | Jetwell

1305 | Landmark Graphics

1310 |Lane Wells

1315 | Logicom Computer Services (UK) Ltd

1320  |Magnolia

1330 | McCullough Tool

1332 | Mitchell Energy Corporation

1335 | Paradigm Geophysical (formerly Mincom Pty Ltd)
1337 | DPTS Limited (formerly MR-DPTS Limited, changesl of 2008-08-12)
1338 |NRI On-Line Inc

1339 | Oilware, Inc.

1340  |Pan Geo Atlas

1342 | Pathfinder Energy Services

1345 |Perfco

|350 | Perfojet Services

1360 | Perforating Guns of Canada

|361 |Petcom, Inc.

|362 | Petroleum Exploration Computer Consultants, Ltd
1363 | Petrologic Limited

|366 | Phillips Petroleum Company

|367 | Phoenixdata Services Pty Ltd.
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1368 | Petroleum Geo-Services (PGS)

|37O | Petroleum Information

1380 | Petrophysics

1390 | Pioneer

1392 | The Practical Well Log Standards Group

1395 | IHS Energy Log Services (formerly Q. C. Datdlétors)
1400  |Ram Guns

1410  |Riley's Datashare

1418 | RODE

1420 |Roke

|43O |Sand Surveys

1440 | Schlumberger

1450 | Scientific Software

|46O | Seismograph Service

1462 | SEGDEF

1463 | SEG Technical Standards High Density Media Boi®ubcommittee
1464 | Shell Services Company

1465 | Stratigraphic Systems, Inc.

|467 |Sperry-Sun Drilling Services

1468 | SEPTCO

1469 | Sercel, Inc.

|47O | Triangle

1471 | Thrubit Logging(added 2009-09-09)

1475 | Troika International

1480 | Welex

1490 | Well Reconnaissance

1495 | Wellsite Information Transfer Specification (V8)
500 | Well Surveys

|51O |Western

520 | Westronics

|525 | Winters Wireline

530 | Wireline Electronics

540 | Worth Well

560 |Z &S Consultants Limited

1999  |Reserved for local schemas

11000 | Energistics (formerly POSC, changed as of 20066
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Appendix D: Coordinate Reference System identification

The following stanzas are extended versions oSth&-Y Rev 1 Location Data stanza. The structur&ftended
Textual stanzas is described in section 6.1 of SH&vision 1 (http://www.seg.org/SEGportalWEBprdjpood/SEG-
Publications/Pub-Technical-Standards/Documentsysegvl.pdf) and summarized in the following:

The ground rules for stanzas that use this scheenasafollows:
» Each line consists of a keyword/value pair in therf “keyword = value”.

» The keywords and values can contain any printaideacter except double right or double left paresgis or the
equal sign. However, the use of punctuation cliarsen keywords is not recommended.

» The case of a keyword is not significant.

» For readability, spaces within a keyword are alldwat ignored. Thus the keyword “Line Name” refershe same
keyword as “LINENAME”".

* The value associated with a keyword begins witHfitsenon-blank character following the equal sad extends to
the last non-blank character on the line.

» The value field for a keyword may consist of mu#igubfields, separated by commas (*,”, EBCDIG&B ASCII
2Cg).
» Blank lines are ignored.

* If the first non-blank character in a line is thesh sign (“#”, EBCDIC 7B or ASCII 23), the line is treated as a
comment and ignored.

* If the last non-blank character on a line is anersgnd (“&”, EBCDIC 5@; or ASCII 16), the next line is considered
to be a continuation of the current line (i.e. tieat line is concatenated with the current linghvwhe ampersand
removed).

Each line in an Extended Textual File Header enasiriage return and linefeed (EBCDIC 025 ASCII 0DOA)

D.1 Location Data

Location stanzas provide the definitions for thstegn to which coordinates given in this SEG-D fdrfila are
referenced. Without this information the coordiisadee ambiguous. The stanzas for this coordinftecrece system
definition are described in D.1.1. Examples aregiin D.1.2.

If during acquisition a coordinate transformatia@steen applied to derive the coordinates defimexlitjh the location
stanza (for example when the location data has tvtersformed from the GPS system's WGS 84 coorwlirtat
coordinates referenced to a local Coordinate Reéer&ystem), details of the transformation appdtealild additionally
be given through a Coordinate Transformation stafiza stanzas for this transformation are defined.iL.3. Examples
are givenin D.1.4.

Some keywords in both the Location Data stanza.{Odble 1.2) and the Location Data Coordinate Sfi@mation
stanza (D.1.3 table 1.4) require entry of a paranfedbm the EPSG Geodetic Parameter Dataset. Ie sases, such as
unit of measure, the user has the ability to spebi# Unit Name, Unit Code and/or Conversion Fattmcanonical Unit
of Measure). The EPSG dataset is available at wpsg.erg or online at www.epsg-registry.org.

Degree Representation

A sexagesimal degress defined as “a plane angle represented by aeseguof values in degrees, minutes and seconds.

In the case of latitude or longitude, may alsoudel a character indicating hemisphere.” For exampD.0795725
degrees is represented as 50°04'46.461"N sexadegraes. To store this in numeric form requiheed or four fields.
The EPSG dataset includes a pseudo-unit namedes#wad DMS which allows the storage of a sexagdsiiegree in
one numeric field. The format is:
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signed degrees - period - minutes (two digits}eder seconds (two digits) - fraction of seconds

(any precision). Must include leading zero in mesiand seconds and exclude decimal point for

seconds.
For example 50°04'46.461"S may be represented@84456461 in sexagesimal DMS.
This “unit” is used for documenting (mainly map jaaction) parameter values where the values muskhetly preserved
and rounding through conversion to decimal degcaesot be tolerated.
Note that the value given in decimal degrees #d795725) will differ from its equivalent valuevgn in sexagesimal
DMS (50.0446461) only in the decimal part and thattwo representations may be easily confueg.value given in
sexagesimal DMS must be clearly labeled as such.
Sexagesimal DMS must be usaly for geodetic parameter values in the extendedié¢idcation data stanzas. For
latitude and longitude coordinates given in Geneledder records, signed decimal degrees must lde use

D.1.1 Location Data stanza

The Location Data stanza identifies the CoordifReterence System (CRS) to which data recordingitmts such as
source and group, and derived locations, for exar@fP, are referenced. The CRS serves as a re¢ei@nboth
horizontal positioning, such as easting and nogthamd vertical positioning, such as elevationsdeyths. Without this
identification these coordinates are ambiguouss Tiformation may be given implicifithrough reference to the EPSG
Geodetic Parameter Dataset (Table 1.1) or expfidiflable 1.2).

Whenever the Coordinate Reference System usedligled in the EPSG dataset both the implicit anlieik definition
Textual Location Data stanzas may be provided se éacoding in environments that lack direct irdeatcess to the
EPSG dataset. If a user extended version of ti@dhtaset is utilized with a code outside of tR&E reserved range,
then explicit definition is required.

If more than one CRS is used for a given seisntieest) then multiple Location Data Stanzas with ueigqqon-ambiguous
IDs must also be populated. Multiple Location D&tanza IDs may also be used for continuationasfzsts over 3200
bytes to ensure proper continuity and repetitiarofeersized stanzas.

2 Implicit definition of the Coordinate Referencesiam (CRS) to which a set of coordinates is refszdmequires the user to specify only the
appropriate CRS code and the dataset version nuofiltiee EPSG dataset from which that CRS definiti@s obtained. See Table 1.1 for required
data for an implicit CRS definition.

% Explicit definition of the Coordinate Referencesgym (CRS) to which a set of coordinates is refsdnequires specifying all of the key attributes
and parameters necessary to define the CRS. Sée T.alfor required data in an explicit CRS defaomit
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Table 1.1 Stanza for implicit identification of Location Data

Stanza Header and Keyword

Format

Resolution / Limié

Comment

((SEG: Location Data EPSG
Reference ver 3.0))

Text

Stanza name

Location Data Stanza ID =

Long Integer

ID is ussdireed;. range 1to
65535.

Reference from coordinate tuple given in Position
block..

CRS code = Long integer EPSG code range is limited The code of the Coordinate Reference System as g
1-32767, but other database| in the EPSG Geodetic Parameter Dataset,
users may add their own codé www.epsg.org
extensions outside of this
range.
CRS name = Text 80 character limit The name ofdberdinate Reference System as gi
in the EPSG Geodetic Parameter Dataset,
WWW.epsg.org
Dataset versidn= Text 80 character limit The release numbettierEPSG Geodetic Parametg

Dataset.

ve

en

* For all EPSG dataset versions from EPSG v6.0 otiver code itself (without version number) wouldsoéficient, as from v6.0 onward code
number will always remain unique. However, addimg ¥ersion number is a good bit of insurance.
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Table 1.2 Stanza for explicit definition of Location Data

Stanza Header and Keyword

Format

Resolution / Limi¢

Comment

((SEG: Location Data ver 3.0

) Text

Stanza name

The following keywords apply to all Coordinate Refee Systems (CRS):

Location Data Stanza ID =

Long Integer

ID is ussdfireed; range 1 to
65535.

Reference from coordinate tuple given in Posititotk.

CRS type =

Text from list

projected
geographic2D
geographic3D
vertical
geocentric
compound

24 character limit, but must b
from specified “look up” list.

e See EPSG dataset www.epsg.org and accompanying
guidance notes for information on CRS type.

CRS name =

Text

80 character limit

The name oflberdinate Reference System.

The following keywords are additionally requiredCiRS type = compound:

Horizontal CRS name = Text 80 character limit Thene of the CRS forming the horizontal componer
of the compound CRS. The CRS type may be projamte
geographic2D.

Vertical CRS name = Text 80 character limit The aahthe CRS forming the vertical component o

the compound CRS. The CRS type will be vertical.

The definitions of these two component CRSs shthéd be provided through the relevant keywordsvelo

geographic3D or geocentric:

The following keywords are additionally requiredCiRS type = projected or geographic2D, or compounctliding one of these types, or

Geodetic Datum name =

Text

80 character limit

Tame of the Geodetic Datum.

Prime Meridian name =

Text

80 character limit

Maodgaif not “Greenwich”.
Note: most, but not all, Coordinate Reference Systese
Greenwich as the prime meridian (PM).

PM Greenwich longitude =

Real Number

IEEE doubkxjzion
normally represented/provide
to seven decimal places of a
degree. Range —180 4z <=
+180 degrees or equivalent in
other units. See EPSG datass

The longitude of the CRS’s prime meridian relativehe
dGreenwich meridian, positive if east of Greenwidbt
required if Prime Meridian name = “Greenwich”.

ot

for examples of values / rang

eS
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Stanza Header and Keyword

Format

Resolution / Limi¢

Comment

PM Greenwich longitude unit
code =

Long integer

EPSG code range is limited
1-32767, but other database
users may add their own codé
extensions outside of this
range.

o

2 Not required if Prime Meridian name = “Greenwich”.
If Prime Meridian name is not "Greenwich" thenexsdt
one of EPSG unit code, unit name or unit conversibio

PM Greenwich longitude unit
name =

Text

80 character limit, but must b
from EPSG Unit of Measure
table Name field.

eto radian is required.
Example conversion ratio: if unit = degree, coniars
ratio~ 0.01745329...

PM Greenwich longitude unit
conversion =

Real Number

IEEE double precision.

Ellipsoid name =

Text

80 character limit

Ellipsoid semi-major axis =

Real Number

IEEE doutnlecision,
normally given to 10
significant figures. Range
6350 < a < 6400 km or
equivalent in other units.

See EPSG dataset for examples of values / ranges.

Semi-major axis unit code =

Long integer

EPSG gadge is limited to
1-32767, but other database
users may add their own codg¢
extensions outside of this
range.

At least one of EPSG unit code, unit name or unit
conversion ratio to meter is required.

Semi-major axis unit name =

Text

80 character Jimiit must be
from EPSG Unit of Measure
table Name field.

Example conversion ratio: if unit = US Survey foot,
conversion ratie 0.3048006096...

Semi-major axis unit
conversion =

Real Number

IEEE double precision.

Ellipsoid inverse flattening =

Real Number

IEEE Hdtmuprecision
normally given to 10
significant figures. Range 25(

< 1/f < 350. See EPSG datas

If a sphere, 1/f is infinite. In this case enteluesof 0.

et

for examples of values / rang

eS

The following keyword is additionally required wheRS type = vertical or compound:

Vertical Datum name =

Text

80 character limit

Tlaene of the Vertical Datum. Not required if
ellipsoidal heights are given - these are part of a
geographic3D CRS. (Most heights and depths ardtgra
related, not ellipsoidal).

SEG-D Rev 3.0

142

May 2011




Stanza Header and Keyword| Format

| Resolution / Limis |

Comment

The following keywords are additionally requiredamhCRS type = projected or when a Bin Grid Defimitstanza or a Data Geographic Extent

stanza or a Coverage Perimeter stanza is includetié extended file header:

Projection name = Text 80 character limit

Projection method name = Text 50 character limit r &@mple: “Transverse Mercator”, “Lambert Conic
Conformal (1SP)”, “Lambert Conic Conformal (2SP)”.

Projection parameter 1 name|= Text 80 charactét lim The number and name of projection defining partars is

dependent upon the map projection method. SeeRB&H
Geodetic Parameter Dataset coordinate operatiomoget
table for parameters required by each projectiotihate

Projection parameter 1 value

Real Number

IEEBbtpprecision. See
EPSG dataset for examples @
values / ranges

f

Projection parameter 1 unit
code =

Long integer

EPSG code range is limited
1-32767, but other database
users may add their own codg¢
extensions outside of this
range.

o

| At least one of EPSG unit code, unit name or unit
[ conversion ratio to standard unit (radian for angleter
for length, unity for scale) is required.

Projection parameter 1 unit
name =

Text

80 character limit, but must b
from EPSG Unit of Measure
table Name field.

Example conversion ratios: if unit = degree, coamer
ratio~ 0.01745329...; if unit = US Survey foot,
conversion ratie: 0.3048006096...; if unit = unity,
conversion ratio = 1.0.

e

Projection parameter 1 unit

Real Number

IEEE double precision.

conversion =

Projection parameter n name

ext

80 charactét lim

Projection parameter n value

.
Real Number

IEEBbtpprecision. See

EPSG dataset for examples
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Stanza Header and Keyword

Format

Resolution / Limi¢

Comment

Projection parameter n unit
code =

Long integer

EPSG code range is limited
1-32767, but other database
users may add their own codé
extensions outside of this
range.

Projection parameter n unit
name =

Text

80 character limit, but must b
from EPSG Unit of Measure
table Name field.

Projection parameter n unit
conversion =

Real Number

IEEE double precision.

o

2 At least one of EPSG unit code, unit name or unit
conversion ratio to standard unit (radian for angleter
for length, unity for scale) is required.

eExample conversion ratios: if unit = grad, convemnsiatio
~ 0.01570796...; if unit = International foot, conviers
ratio = 0.3048; if unit = unity, conversion ratidl=0.

The following keywords are additionally requiredCiRS type = projected or geographic2D or geograpbior geocentric or compound (they

are not required if CRS type = vertical):

Coordinate System axis 1 Text 80 character limit The name or abbreviatiothef Coordinate System (CS

name = axis for the coordinate in Position block Coordrar
example: easting, latitude, X, E, or geocentric X.

CS axis 1 orientation = Text 24 character limit Tlositive direction for axis 1. For example: “east’

“north”.

CS axis 1 unit code =

Long integer

EPSG code ratpited to
1-32767, but other database
users may add their own codé
extensions outside of this
range.

| At least one of EPSG unit code, unit name or unit
[ conversion ratio to standard unit (radian for angleter
for length, unity for scale) is required.

CS axis 1 unit name =

Text

80 character limit, iust be
from EPSG Unit of Measure
table Name field.

Example conversion ratios: if unit = grad, convemnsiatio
~ 0.01570796...; if unit = International foot, conviers
ratio = 0.3048; if unit = unity, conversion ratial=0.

CS axis 1 unit conversion =

Real Number

IEEE dopbéeision.

Coordinate System axis 2
name =

Text

80 character limit

The name or abbreviatiothefaxis for the coordinate ir
Position block Coord 2. For example: northing, Y,0x
longitude.

CS axis 2 orientation =

Text

24 character limit

TPlositive direction for axis 2. For example: “ndrtn
“east”.

CS axis 2 unit code =

Long integer

EPSG code rantpited to
1-32767, but other database

At least one of EPSG unit code, unit name or unit
conversion ratio to standard unit (radian for angieter

users may add their own code for length, unity for scale) is required.

extensions outside of this

Example conversion ratios: if unit = grad, convemnsiatio

range.

~ 0.01570796...; if unit = International foot, conviers
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Stanza Header and Keyword| Format Resolution / Limig Comment

CS axis 2 unit name = Text 80 character limit,oust be | ratio = 0.3048; if unit = unity, conversion ratidl=0.
from EPSG Unit of Measure
table Name field.

CS axis 2 unit conversion = Real Number IEEE dopbéeision.

The following keywords are additionally requiredamhCRS type = geographic3D or geocentric or vettizacompound (they are not required
CRS type = projected or geographic 2D):

Coordinate System axis 3 Text 80 character limit The name or abbreviatiothefaxis for the elevations

name = and depths in Position block Coord3. For example:
gravity-related height, ellipsoidal height.

CS axis 3 orientation = Text 24 character limit TPlositive direction for axis 3. For example: “up”.

CS axis 3 unit code =

Long integer

EPSG code ratpited to
1-32767, but other database
users may add their own codé
extensions outside of this
range.

| At least one of EPSG unit code, unit name or unit

[ conversion ratio to standard unit (radian for angleter
for length, unity for scale) is required.
Example conversion ratios: if unit = grad, convemnsiatio

CS axis 3 unit name = Text 80 character_ limit, routst be ~ 0.01570796...; if unit = International foot, conviers
from EPSG Unit of Measure o S : .
: ratio = 0.3048; if unit = unity, conversion ratial=0.
table Name field.
CS axis 3 unit conversion = Real Number IEEE dopbéeision.
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D.1.2 Example Stanzas for Location Data

a) Example of implicit identification of Location Data through a geographic 2D CRS

((SEG: Location Data EPSG Reference ver 3.0))

Location Data Stanza ID = 1

CRS code = 4267
CRS name = NAD27
Dataset version = 6.13

b) Example of implicit identification of Location Data through a projected CRS (i.e. through a Map Grid)

This is the same CRS as described in full in example (e).

((SEG: Location Data EPSG Reference ver 3.0))

Location Data Stanza ID = 2

CRS code = 34020

CRS name = NAD27 / Texas South Central
Dataset version = 6.13

c) Example of implicit identification of Location Data through compound coordinate reference system
consisting of projected CRS (map grid) with vertical CRS

This is the same CRS as described in full in example (i).

((SEG: Location Data EPSG Reference ver 3.0))

Location Data Stanza ID = 3

CRS code = 7407

CRS name = NAD27 / Texas North + NGVD29
Dataset version = 6.13

d) Example of implicit identification of Location Data through a compound coordinate reference system
consisting of geographic2D CRS with vertical CRS

((SEG: Location Data EPSG Reference ver 3.0))

Location Data Stanza ID = 4

CRS code = 7406

CRS name = NAD27 + NGVD29
Dataset version = 6.13

e) Example of explicit definition of Location Data through a projected CRS (i.e. a map grid)

This is the same CRS as identified implicitly in example (b).

((SEG: LOCATION DATA VER 3.0))
Location Data Stanza ID 5
CRS type = projected
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CRS name =

Geodetic Datum name =

Ellipsoid name =

Ellipsoid semi-major axis =
Semi-major axis unit name =
Ellipsoid inverse flattening =
Projection name =

Projection method name =
Projection parameter 1 name =
Projection parameter 1 value =
Projection parameter 1 unit name =
Projection parameter 2 name =
Projection parameter 2 value =
Projection parameter 2 unit name =
Projection parameter 3 name =
Projection parameter 3 value =
Projection parameter 3 unit name =
Projection parameter 4 name =
Projection parameter 4 value =
Projection parameter 4 unit name =
Projection parameter 5 name =
Projection parameter 5 value =
Projection parameter 5 unit name =
Projection parameter 6 name =
Projection parameter 6 value =
Projection parameter 6 unit name =
Coordinate System axis 1 name =
CS axis 1 orientation =

CS axis 1 unit code =

CS axis 1 unit name =

CS axis 1 unit Conversion Ratio =
Coordinate System axis 2 name =
CS axis 2 orientation =

CS axis 2 unit name =

NAD27 / Texas South Central
North American Datum 1927
Clarke 1866

6378206.4

meter

294.9786982

Texas CS27 South Central zone
Lambert Conic Conformal (2SP)
latitude of false origin

27.5

sexagesimal DMS

longitude of false origin

-99

degree

latitude of first standard parallel
28.23

sexagesimal DMS

latitude of second standard parallel
30.17

sexagesimal DMS

easting at false origin
2000000.0

US survey foot

northing at false origin

0.0

US survey foot

X

East

9003

US Survey foot
0.304800609601

Y

North

US Survey foot

f) Example of explicit definition of Location Data through a geographic2D CRS

((SEG: LOCATION DATA VER 3.0))
Location Data Stanza ID =

CRS type =

CRS name =

Geodetic Datum name =

6

geographic 2D

NTF (Paris)

Nouvelle Triangulation Francaise (Paris)

# The following three keyword/value pairs are not needed when Prime Meridian =

Greenwich.
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# See examples (a) and (c) for instances where these keyword/value pairs are

omitted.

Prime Meridian name =

PM Greenwich longitude =

PM Greenwich longitude unit name
Ellipsoid name =

Ellipsoid semi-major axis =
Semi-major axis unit name =
Ellipsoid inverse flattening =
Coordinate System axis 1 name =
CS axis 1 orientation =

CS axis 1 unit name =

Coordinate System axis 2 name =
CS axis 2 orientation =

CS axis 2 unit code =

CS axis 2 unit name =

CS axis 2 unit Conversion Ratio =

Paris

2.5969213

Grad

Clarke 1880 (IGN)
6378249.2

meter
293.466021293
latitude

north

grad

longitude

east

9105

grad
0.015707963267949

g) Example of explicit definition of Location Data through a geographic3D CRS

((SEG: Location Data ver 3.0))
Location Data Stanza ID =

CRS type =

CRS name =

Geodetic Datum name =

Ellipsoid name =

Ellipsoid semi-major axis =
Semi-major axis unit name =
Ellipsoid inverse flattening =
Coordinate System axis 1 name =
CS axis 1 orientation =

CS axis 1 unit name =

Coordinate System axis 2 name =
CS axis 2 orientation =

CS axis 2 unit name =

Coordinate System axis 3 name =
CS axis 3 orientation =

CS axis 3 unit name =

7
geographic 3D

WGS 84

World Geodetic System 1984
WGS 84

6378137.0

meter

298.2572236

latitude

north

degree

longitude

east

degree

ellipsoidal height

up

meter

h) Example of explicit definition of Location Data through a geocentric CRS

((SEG: Location Data ver 3.0))
Location Data Stanza ID =
CRS type =

CRS name =
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Geodetic Datum name = World Geodetic System 1984

Ellipsoid name = WGS 84

Ellipsoid semi-major axis = 6378137.0

Semi-major axis unit name = meter

Ellipsoid inverse flattening = 298.2572236

Coordinate System axis 1 name = geocentric X

CS axis 1 orientation = from geocenter to intersection of equator and
prime meridian

CS axis 1 unit name = meter

Coordinate System axis 2 name = geocentric Y

CS axis 2 orientation = from geocenter to intersection of equator and
meridian of 90 degrees E

CS axis 2 unit name = meter

Coordinate System axis 3 name = geocentric Z

CS axis 3 orientation = from geocenter to north pole

CS axis 3 unit name = meter

i) Example of explicit definition of Location Data through a compound coordinate reference system: projected
CRS (map grid) with vertical CRS

This is the same CRS as identified implicitly in example (¢).

((SEG: Location Data ver 3.0))

Location Data Stanza ID = 9

CRS type = compound

CRS name = NAD27 [ Texas South Central + NGVD29
Horizontal CRS name = NAD27 [ Texas South Central
Vertical CRS name = NGVD29

Geodetic Datum name = North American Datum 1927
Ellipsoid name = Clarke 1866

Ellipsoid semi-major axis = 6378206.4

Semi-major axis unit name = meter

Ellipsoid inverse flattening = 294.9786982

Vertical Datum name = North American Vertical Datum 1929
Projection name = Texas CS27 South Central zone
Projection method name = Lambert Conic Conformal (2SP)
Projection parameter 1 name = latitude of false origin

Projection parameter 1 value = 27.5

Projection parameter 1 unit name = sexagesimal DMS

Projection parameter 2 name = longitude of false origin

Projection parameter 2 value = -99

Projection parameter 2 unit name = degree

Projection parameter 3 name = latitude of first standard parallel
Projection parameter 3 value = 28.23

Projection parameter 3 unit name = sexagesimal DMS

Projection parameter 4 name = latitude of second standard parallel
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Projection parameter 4 value =
Projection parameter 4 unit name =
Projection parameter 5 name =
Projection parameter 5 value =
Projection parameter 5 unit name =
Projection parameter 6 name =
Projection parameter 6 value =
Projection parameter 6 unit name =
Coordinate System axis 1 name =

CS axis 1 orientation =
CS axis 1 unit name =

Coordinate System axis 2 name =

CS axis 2 orientation =
CS axis 2 unit name =

Coordinate System axis 3 name =

CS axis 3 orientation =
CS axis 3 unit name =

)

30.17

sexagesimal DMS
easting at false origin
2000000

US survey foot
northing at false origin
0

US survey foot

X

east

US Survey foot

Y

north

US Survey foot
height

up

foot

Example of implicit definition of Location Data through redundant Geographic and Projected CRSs

In all of the examples (a) through (i) above, one CRS identification is given. This is sufficient when one
coordinate tuple is given in the header block. Where two coordinate tuples are given in the header block two
CRS definitions are required. In the header blocks, coordinate tuples 1 and 2 will reference these two CRSs. In
this example two CRSs are identified implicitly, the first for a geographical (latitude/longitude) coordinate tuple
and the second for a projected (map grid) coordinate tuple.

((SEG: Location Data EPSG Reference ver 3.0))

Location Data Stanza ID =

CRS code =
CRS name =
Dataset version =

4267
NAD27
6.13

((SEG: Location Data EPSG Reference ver 3.0))

Location Data Stanza ID =

CRS code =
CRS name =
Dataset version =
((SEG: EndText))
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D.1.3 Location Data Coordinate Transformation stanzas

If during acquisition a coordinate transformatia@steen applied to derive the coordinates desctitsedgh a given
Location Data stanza or a given Location Data ER®€&rence stanza (for example when the locatica lked been
transformed from the GPS system's WGS 84 coordirtata local Coordinate Reference System), daifilse
coordinate transformation which has been appliedishbe included as a Location Data Coordinate Sftamation. A
coordinate transformation may be either "single’, directly from source CR&to target CR3, or a "concatenated
operation", that is indirectly frorA to B via one or more intermediate CRSs, for examplenf@RSA to CRSC to CRS
B. In either case the final target CRS, i.e. R & that defined in the Location Data or Locatideta EPSG Reference
stanza.

As with location CRS data the coordinate transfdimmamay be given implicitlythrough reference to the EPSG
Geodetic Parameter Dataset (Table 1.3) or desceikglititly® (Table 1.4).

If more than one CRS is used for a given survesn #m appropriate Location Data Coordinate Transition Stanza
with a unique ID must be given for each of thoséS€RThe Location Data Stanza ID for that uniqué&GRould be
referenced in the Location Data Coordinate Tramsébion Stanza (as shown below).

Multiple Location Data Transformation Stanza IDsymatso be used for continuation of stanzas ovef38@es to ensure
proper continuity and repetition for oversized gtm

® Implicit definition of a transformation applied #ogiven set of coordinates requires the usereoifsponly the appropriate transformation code and
dataset version number of the EPSG dataset frorhwhat transformation definition was obtained. $able 1.3 for required data for an implicit
transformation definition.

5 Explicit definition of a transformation applied @ogiven set of coordinates requires specifyingihe key attributes and parameters necessary to
define that transformation. See Table 1.4 for neglidata in an explicit transformation definition.
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Table 1.3 Stanza for implicit identification of Location Data Transformation

Stanza Header and Keyword

Format

Resolution / Limis

Comment

((SEG: Location Data Coordinate
Transformation EPSG Reference ver
3.0))

Text

Stanza name

Location Data Coordinate
Transformation Stanza ID =

Long Integer

User-defined.

In

Location Data Stanza ID = Long Integer  See tablésthd 1.2. The Location Data Stanza ID for the CRS
that is the target of this transformation.
Transformation code = Long integer EPSG code ramtjmited to 1-32767, but | The code of Transformation, as given in th
other database users may add their own cpE8®SG Geodetic Parameter Dataset,
extensions outside of this range. WWW.epsq.org
Transformation name = Text 80 character limit Thene of the Transformation, as given
the EPSG Geodetic Parameter Dataset,
WWW.epsg.org
Dataset version= Text 80 character limit The release numberlierEPSG Geodetic

Parameter Dataset.

" For all EPSG versions from EPSG v6.0 onward thiedtself (without version number) would be suffiai, as code number from v6.0 onward will
always remain unique. However, adding the versiombier is a good bit of insurance.
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Table 1.4 Stanza for explicit definition of Location Data Transformation

Stanza Header and Keyword

Format

Resolution / Limi¢

Comment

((SEG: Location Data
Coordinate Transformation ve
3.0))

Text

Stanza name

Location Data Coordinate
Transformation Stanza ID =

Long Integer

User-defined.

Normally all seismic warill be done with a single
transformation and thus the Stanza ID for this iijgec
transformation would be the only one populated.

Location Data Stanza ID =

Long Integer

See tableésand 1.2.

The Location Data Stanza ID for the @R®is the target of
this transformation.

Transformation type =

From enumerated lis

transformation
concatenated operation

5t24 character limit, but must
be from enumerated list.

Transformation = a single operation that has begtied to
initial coordinates to derive values referred t© @RS
identified in the Location Data stanza.

Concatenated operation = a set of multiple transidions that
have been applied sequentially.

Transformation name = Text 80 character limit Thea of the Transformation

Source CRS name = Text 80 character limit The nafntike CRS from which coordinates have been
transformed, for example that used within the natgm
system (usually "WGS 84").

Target CRS name = Text 80 character limit The nafibe CRS to which location data is referred. A
Location Data stanza or a Location Data EPSG Retere
stanza containing this name must precede thisatanz

Transformation version = Text 24 character limit eMersion of the transformation between the soancktarget

CRSs.

The following keywords are additionally requiredemhtransformation type = transformation:

Transformation method name

Text

50 charactet limi

For example "Geocentric translations”, "Positi@cttor 7-
param. Transformation”, " Coordinate Frame rotdtion

"NADCON", "NTv2".

Then either (a) the following keyword is additidgakqui

red for transformation methods which usigl dites:

Transformation parameter file
name =

1 or more comma-
separated text strings

254 character limit

Containing as many file namgshe method requires. For
example for the NTv2 method one file name is resgyifor the
NADCON method two file names are required.

Or (b) the following keywords are additionally réxpd for transformation methods other than thoséciluse grid files:
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Stanza Header and Keyword

Format

Resolution / Limi¢

Comment

Transformation parameter 1
name =

Text

80 character limit

The number and name ofrpaters is dependent upon the
transformation method. For example the Positiontéfeand
Coordinate Frame methods the seven parametersedque:
» X-axis translation
e Y-axis translation
e Z-axis translation
e X-axis rotation
* Y-axis rotation
e Z-axis rotation
* Scale difference

See example (a) in A-1.4 below for the three patarse
required when the transformation method is Geoentr
Translations.

See EPSG dataset transformation method table famegders
required for other methods.

Transformation parameter 1
value =

Real Number

IEEE double precision.

See EPSG ddtasexamples of values / ranges.

Transformation parameter 1
unit code =

Long integer

EPSG code range is limiteg
to 1-32767, but other
database users may add the
own code extensions outsidg
of this range.

iIAt least one of EPSG unit code, unit name or uriversion
| ratio to standard unit (radian for angle, meterémgth, unity

" for scale) is required.

Transformation parameter 1
unit name =

Text

80 character limit, but must
be from EPSG Unit of
Measure table Name field.

Example conversion ratios: if unit = degree, cosi®r ratio~
0.01745329...; if unit = US Survey foot, conversiatio~
0.3048006096...; if unit = parts per million, conversratio =
0.000001.

Transformation parameter 1

Real Number

IEEE double precision.

unit conversion ratio =

Repeat above sequence for eaosfyamation parameter

Transformation parameter n
name =

Text

80 character limit

Transformation parameter n
value =

Real Number

IEEE double precision.

See EPSG dd@msexamples of values / ranges.

Transformation parameter n
unit code =

Long integer

EPSG code range is limited
to 1-32767, but other
database users may add the
own code extensions outsidg

At least one of EPSG unit code, unit name or unriversion
ratio to standard unit (radian for angle, meteddéogth, unity
ifor scale) is required.
> Example conversion ratios: if unit = grad, convensiatio~

of this range.

0.01570796...; if unit = International foot, conversiratio =
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Stanza Header and Keyword

Format

Resolution / Limi¢

Comment

Transformation parameter n
unit name =

Text

80 character limit, but must
be from EPSG Unit of
Measure table Name field.

Transformation parameter n

unit conversion ratio =

Real Number

IEEE double precision.

0.3048; if unit = parts per million, conversionioat 0.000001.

The following keywords are additionally requiredemhtransformation type = concatenated operatioreylshould be repeated in a block for every steg
with the step counter m being incremented:

Concatenated transformation | Integer Integer (typically between 1| The valuemis used in the following keywords.

step = and 4)

Stepm source CRS name = Text 80 character limit The nafntike CRS used within the navigation system
(usually "WGS 84").

Stepmtarget CRS name = Text 80 character limit The nafbe CRS to which location data is referred. A
Location Data stanza or a Location Data EPSG Retere
stanza containing this name must precede thisatanz

Stepm transformation version ¥ Text 24 character limit helversion of the transformation between the soamncktarget
CRSs.

Stepmtransformation method | Text 50 character limit For example "Geocentriagtations", "Position Vector 7-

name =

param. Transformation”, " Coordinate Frame rotdtion
"NADCON", "NTv2".

Then either (a) the following keyword is additidpakqui

red for steps using transformation methwdisch use grid files:

Stepmtransformation Text 254 character limit Containing primary filame as the method requires.
parameter file name 1 =

...... Repeat above sequence for eachfbranation parameter
Stepm transformation Text 254 character limit Containing “nth” file namequired by specific method. For t

parameter file name =

NTv2 method one file name is required, for the NAINC
method two file names are required.

Or (b) the following keywords are additionally rexpd for steps using transformation methods othantthose which use grid files:
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Stanza Header and Keyword

Format

Resolution / Limi¢

Comment

Stepm transformation
parameter 1 name =

Text

80 character limit

The number and name ofrpaters is dependent upon the
transformation method. For example the Positiontéfeand
Coordinate Frame methods the seven parametersedque:
» X-axis translation
* Y-axis translation
e Z-axis translation
e X-axis rotation
* Y-axis rotation
e Z-axis rotation
» Scale difference

See example (a) in A-1.4 below for the three patarse
required when the transformation method is Geoentr
Translations.

See EPSG dataset transformation method table famegders
required for other methods.

Stepmtransformation
parameter 1 value =

Real Number

IEEE double precision.

See EPSG dd@msexamples of values / ranges.

Stepm transformation
parameter 1 unit code =

Long integer

EPSG code range is limiteg
to 1-32767, but other
database users may add the
own code extensions outsidg
of this range.

irAt least one of EPSG unit code, unit name or uriversion
2 ratio to standard unit (radian for angle, meterddogth, and
unity for scale) is required.

Stepmtransformation
parameter 1 unit name =

Text

80 character limit, but must
be from EPSG Unit of
Measure table Name field.

Example conversion ratios: if unit = degree, cori@T ratio~
0.01745329...; if unit = US Survey foot, conversiatio~
0.3048006096...; if unit = parts per million, conversratio =

Stepm transformation
parameter 1 unit conversion
ratio =

Real Number

IEEE double precision.

0.000001.

Repeat above sequence for eaolftyamation parameter

Stepm transformation
parameter n name =

Text

80 character limit

Stepm transformation
parameter n value =

Real Number

IEEE double precision.

See EPSG ddtarsexamples of values / ranges
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Stanza Header and Keyword

Format

Resolution / Limi¢

Comment

Stepm transformation
parameter n unit code =

Long integer

EPSG code range is limiteg
to 1-32767, but other
database users may add the
own code extensions outsidg
of this range.

ir
D

Stepm transformation
parameter n unit name =

Text

80 character limit, but must
be from EPSG Unit of
Measure table Name field.

Stepm transformation
parameter n unit conversion
ratio =

Real Number

IEEE double precision.

At least one of EPSG unit code, unit name or umiiversion
ratio to standard unit (radian for angle, meteddéogth, unity
for scale) is required.

Example conversion ratios: if unit = grad, convensiatio~
0.01570796...; if unit = International foot, conversiratio =
0.3048; if unit = parts per million, conversioniocat 0.000001.
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D.1.4 Example Stanzas for Location Data Transformation

k) Example of implicit identification of Location Data Coordinate Transformation through a single
transformation

((SEG: Location Data Coordinate Transformation EFR&Eerence ver 3.0))
Location Data Coordinate Transformation Stanza ICL&

Location Data Stanza ID = 1
Transformation code = 15853
Transformation name = NAD27 to WGS 84 (81)

Dataset version = 6.13

) Example of implicit identification of Location Data Coordinate Transformation through a concatenated
operation

((SEG: Location Data Coordinate Transformation EFR&Eerence ver 3.0))
Location Data Coordinate Transformation Stanza IO

Location Data Stanza ID = 1
Transformation code = 8635
Transformation name = NAD27 to NAD83(CSRS) (3)

Dataset version = 6.13

m) Example of explicit definition of Location Data Transformation through a single transformation with a method
using parameters

((SEG: Location Data Coordinate Transformation3.€)

Location Data Coordinate Transformation Stanza Il 2

Location Data Stanza ID = 1

Transformation type = transformation
Transformation name = WGS 84 to NAD27
Source CRS name = WGS 84

Target CRS name = NAD27
Transformation version = JECA-Usa GoM C

Transformation method name =
Transformation parameter 1 name =
Transformation parameter 1 value =
Transformation parameter 1 unit name =
Transformation parameter 2 name =
Transformation parameter 2 value =
Transformation parameter 2 unit name =
Transformation parameter 3 name =
Transformation parameter 3 value =
Transformation parameter 3 unit name =

Geocentric translation
X-axis transiatio

7

meter

Y-axis transiatio
-151

meter

Z-axis trangiatio
-175

meter

n) Example of explicit definition of Location Data Transformation through a single transformation with a method

using grid files
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((SEG: Location Data Coordinate Transformation3:@))
Location Data Coordinate Transformation Stanza |03

Location Data Stanza ID =
Transformation type =

Transformation name =

Source CRS name =

Target CRS name =

Transformation version =
Transformation method name =
Transformation parameter file name 1 =
Transformation parameter file name 2=

18
transformation
NAD27 to NAD83 (1)
NAD27
NAD83
NGS-Usa Conus
NADCON
conus.las,
conus.los

0) Example of explicit definition of Location Data Transformation through a concatenated operation

((SEG: Location Data Coordinate Transformation3:€))
Location Data Coordinate Transformation Stanza I 4

Location Data Stanza ID =
Transformation type =
Transformation name =

1
Concatenated operation
NAD83(CSRS) to NAD27

Source CRS name = NAD83(CSRS
Target CRS name = NAD27
Transformation version = EPSG-Can AB
Concatenated transformation step = 1

Step 1 transformation step name = NAD83(CSRS) t®BIZ\
Step 1 source CRS = NAD83(CSRS)
Step 1 target CRS = NAD83

Step 1 transformation version = AB Env-Can AB
Step 1 transformation method name = NTv2

Step 1 transformation parameter file name = AB_CSRS.gsb
Concatenated transformation step = 2

Step 2 transformation step name = NAD83 to NAD27
Step 2 source CRS = NADS83

Step 2 target CRS = NAD27

Step 2 transformation version = GC-Can NT2
Step 2 transformation method name = NTv2

Step 2 transformation parameter file name = NTV2_0.GSB
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Appendix E: Examples and Calculations

E.1 Samples per scan type

Note:
This example is no longer valid as SEG-D rev 3@ apove no longer has a base scan interval, andéeo longer has
a “samples per scan” value. The example is maimsetto support storing old formatted data in SEGe 3.0+.

9S=) CISx2*°
1

where
S/S = samples per scan type
C/S = channels in this channel set (channel setrigigor Bytes 21 to 23)
2°° = samples per channel (in this channel set)
CS = number of channel sets in this scan typeefgtheader #1 Byte 29 or general header #2 Batadsb)

For example, for a 2-msec base scan interval wahxliary channels at 2 msec, 96 channels at Z msd 12 channels
at ¥2 msec. There are three channel sets, so CS = 3

SIS = CIS x% | +CiIS x 2¢| +
cs =1 cs = 2
S/S + 96 x1+ 12 x 4

4 x 1
S/S 4 + 96 + 48 = 148

Note that all scan types must have the same nuailzEta samples.

E.2 Skew fields per scan type

Note:

This example is no longer valid as SEG-D rev 3@ @move no longer has a base scan interval, anddeo longer has
a “samples per scan” value. The example is maimiselto support storing old formatted data with sk#ecks in SEG-D
rev 3.0+.

SK = % (If the quotient is not a whole number, roundaithe next largest whole number)
where
SK = skew fields (of 32 bytes each) per scan {gemeral header Byte 30)
S/S = samples per scan (Appendix E1)
Substituting for S/S from Appendix E.1:
_ 1 == slc
SK=--% CISx2
3249
(If the quotient is not a whole number, round aiphte next largest whole number.)
where

CS = the number of channel sets in each scan(tgreral header #1 Byte 29 or #2 Byte 4 and 5)
C/S = channels in this channel set (channel setrigigor Bytes 21 to 23)
2°° = samples per channel in this channel set.
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For example, for a 2-msec base scan with 4 auxithannels at 2 msec, 96 channels at 2 msec actidthels at %2
msec

4x1+96x1+12x4
SK = 32
148 ,
:5 = 42%, roundup =5 fields of 32 bytes each

E.3 Filter slope calculation

Modern filters may not have a constant slope, $® ftecessary to define this parameter. The d®plefined as the
asymptote of effective performance as it wouldrba tonstant slope filter. This slope is zero Brauation at the cut-
off frequency and a specific attenuation at theirdgg of the stop band. The chosen values ardBifbr a low-cut
filter and 60 dB for an anti-alias filter.

Low-cut filter slope calculation.

LS= 40 40 12.04
logfLcolfao 3.322 logdfL.colfao log1dfLcolfao

LS = low-cut filter slope (channel set descrigBgtes 19 and 20),
fao = the frequency of 40 dB low-cut filter attetioa,
flco = low-cut filter cut-off frequency usually 6 &2 dB attenuation.

Alias-filter slope calculation.

AS = 60 = 60 = 18.06
logfeo/faco 3.322 logofeo/faco lodhofeo/faco

AS = alias filter slope (channel set descriptgteB 15 and 16)
feo = the frequency of 60 dB alias-filter attenuatio
faco = alias-filter cut-off frequency usually 3 od® attenuation

E.4 SEG-D file storage on non-tape media

Modern acquisition and processing systems comm@gyire storing SEG-D data on disk. These are a few
examples of how this can be done:

Raw disk copy of SEG-D records

As stated in chapter 3, starting with RevisionS5:G-D data are treated as a stream of bytes. Whengs
Rev 3.0 data on tape, tape block and file marks iaserted at points defined by the manufacturer.
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Interpretation of data is done on the raw byte d#iteam. It is important to maintain the byte streaew
when storing SEG-D on disk as well, such that dexpdnd encoding of data is performed in the samag w
independent of its storage format. (For fixed kkize devices, trailing padding at the end of sdieeks
slightly violates this treatment and we stronglgammend that such data should be first converted, a
detailed below, from FIXREC to RECORD format befetering on disk or transmitting through a netwprk.

From the definitions in chapter 3 it follows thatlisk file is a storage media similar to a tape)deea tape
label must be placed at the beginning of the fddpwed by a set of SEG-D records. A TOC indexfilg
may or may not be a part of the file.

A good solution is to use the filename as indicatd the contents of the SEG-D records in the file.speed
up access to SEG-D data on disk, storing only da€-9 record per file may be the best option withr, f
example, the file name beirgilenumber>.segdr <linename>_<filenumber>.segd

The fields in the Tape Label should be set thusly:

- Storage unit structure will be RECORD

- Maximum block size will be 1

- Serial Number must be unique, however as disk géora normally temporary, making it unique
within the disk might be sufficient. For single oed files, using a combination of file number and
e.g. line/sequence/swath number might be a goadtieol (For temporary storage, if the Serial
Number is not used as part of an indexing systém, producer has flexibility in defining its
contents.)

The file layout:
|Tape Label|SEG-D Header|Trace Data|General TjiEdé

The advantage of this solution is it allows diractess of data on disk (through a memory mappeifilthe
same way as data are accessed in memory. Fornceatkis, especially quality control inspectionstmay
speed up the process with a factor of 10 or 100.

E.5 SEG-D record index interpretation for marine, land, seabed, transition-zone, and VSP
surveys

SEG-D uses six indices to uniquely assign a traith & unique logical position within the record. €Th
interpretation of indices depends on the type ofesy The basic difference is between surveys wileee
receivers are stationary (land/seabed), and wlnereeceivers are moving (towed marine). Transidone
surveys use a combination of the two. Other comt®és combinations are seabed and towed marine, VSP
(vertical seismic profile, i.e. receivers in onenoore boreholes) and land/marine/seabed/TZ. Theeadeed

to be valid for all these survey types, includimgnbinations.

The indices are:
* Line

SEG-D Rev 3.0 162 May 2011



e Point

* Point Index

* Group Index

* Depth Index

* Reshoot Index

Indices exists for both source (i.e. Source Pdaatirce Line), and receiver (i.e. Receiver PointgaResr
Line).

The Group Indexs used to indicate a trace belonging to a s&tacks that need to be processed as a unit (and
are placed at the same position), e.g. three-coemiatata that need to be rotated together.

The Reshoot Indeis used to indicate a trace has been recorde@ranhd the data with the highest Reshoot
Index should be used in processing (normally).

Towed marine survey

A Marine survey is normally divided up in lines,dathe survey is acquired by one or more vesselsgpw
one or more sources and one or more streamerslindgeare normally assigned an integer number. The
example below shows a complex survey using twastez vessels with two sources each, and one source
vessel travelling behind one of the streamer vessel

<o 8000m - —>
Shot# 1
1244 |
<—125m-> 3
3
2 = VSL3 5
VS "o 0 Line 123
| 3 ]
~— 3 ~—]
v 2 0 6
3
4
@
o
o
3 10000m
S 7
>
o
3
Vi
VSL2 3 6
v
4 O
7
Streamer
(O  Source

Figure showing a complex vessel configuration for a marine seismic survey. Note, figure
is not to scale

Source / receiver line number
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The receiver and source line number is give bylie number, in this case 123. In this example, the
fractional part of the source /receiver number idlused to indicate the nominal position of theiggent.

Using a pure logical numbering scheme is allowed,there are 12 separate equipment lines in tuedi(8
streamer and 4 source). Equipment is e.qg. allodatechumber in steps of 0.5, starting countingrfrd23.0.
Streamer 1 has receiver line 123.0, Streamer 252%ource 1 and 5 has source line 123.1, Souared2
6 123.15, ..... Streamer 8 has 123.55.

However for this example, the logical positions seéected to reflect the actual offsets. The offsdtveen
the outer streamers (1 and 8) are 1300 meters.térngeselected to be 0.0005 logical units. Assgmin
increasing line numbers downwards in the figureg&@hers are assigned the following line numbers:

1: 122.925, 2: 122.955, 3: 123.025, 4: 123.07823.675, 6: 123.725, 7: 123.775, 8: 123.725.

Sources are assigned the following source line rusib

1: 122.9875, 2: 123.0125, 4: 123.4875, 5: 123.552%22.9875, 6: 123.0125

It is worth noting here that the number resolutionhe receiver/source line numbers is not verynhgp the
numbers above will be approximate.

Source / receiver point number

A similar strategy is used for source/receiver poumber. The distance between sources 1 and 60801
meters. Receivers in the streamers are spaced.@tnigter intervals. 12.5 meters is chosen to b82¥W1
logical point units (The reason behind selectintP24 as a unit is that this number is well represgtim the
format). The marine acquisition line is dividedinf shots (source events), with 25 meter spacivgshot#
in the figure is 1244. The numbering starts from tinst equipment (sources 1-4), counting backwatd
the last equipment (sources 5-6). The logical numbewill be the same independent of the line dicec
(upline, i.e. shot# increasing, or downline, i.et¢hdecreasing).

Sources 1-4 get Source Point Number 1244.0, sobrées244.78125.

Receiver 1 (on all streamers) is assigned Recdh@nt Number 1244.00977, Receiver 2 1244.01074,
Receiver 3 1244.01172, ... Receiver 640 1244.63379

The Receiver Point Index will always be 1 for tharme survey.

Note: The source/receiver line/point number willyoreflect the nominal position, actual positionedio e.g.
streamer feather is not considered when determitiedogical position determined by the indicesadfual
position is needed, the position may be storedsit®n Blocks in Trace Headers.

Land

Land seismic surveys have been using Source aneiRedines for many years, so no large examplé bl
give here. SEG-D may be used to map in the nuntugrently used.

Seabed

Seabed surveys are a combination of a Land andn®latrvey, where sensors are placed on the saa floo
and a source vessel is moving around in the arsaally along Source Lines. Seabed covers several
operations, like seismic sensors placed on thél@@atemporarily in the form of streamers or sgparsensor
units, permanently around installations, or eleatri magnetic sensors (EM survey).
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The sensors are deployed in a grid defined by #weRer Line and Point Numbers, similar to a Lamyasy.

Sources are moving in Source Lines similar to tkangle for Marine survey, and are assigned indices
accordingly. For continuous source efforts, like BMveys, where the source fires continually, éllewed

to set the Source Point Number to O if it doesfinatt all. However, it is highly recommended taetenine a
logical numbering scheme that allows the use ofr@ouPoint Number. This is one of the reasons why
splitting up the data into smaller records are meo@nded, e.g. to match the cycle of the source Ksde
Electromagnetic (EM) survey) for more details.

Transition-zone

Transition zone may be viewed as a combinationesubeing parts Marine and parts Land survey. Iredice
are assigned using Marine or Land methods whereoppate.

Downhole seismic / Vertical seismic profile

This covers all survey types where seismic sera@snserted down a well. The sensors may be aatedi
seismic string, or acquired as part of other dosmleguipment. The survey may be a normal seisnmcegy
Land or Marine, where the downhole data is acqumezbnjunction with a larger system, or a dedidatell
centric survey, like a walkaway vertical seismiofge. The Source Line /Point Number is assigned as
normal, even with well centric surveys, the sournme/es in predetermined line.

Receiver Line / Point Number is assigned by givimg all receivers in the well the same Receiveeland
Receiver Point Number, and use the Depth Indextlicate the order downhole. If the downhole string
contains more than 255 receivers, the Receivert Rudex is used to extend the numerical range @Dbpth
Index. This allows a maximum of about 65000 reasivdown a well. It is worth noting that all receaisén a
well are assigned the same Receiver Line /Pointidureven if the well is horizontal.

E.6 Trace edit example

Example of Trace Edits in General Trailer, built lop data from several systems, here by the acoprsit
system ACQSYS, the quality control system AQC, trapositioning system NAVPOS. The edit block may
be extended by the different systems, or sepaditdlecks may be created.

V SEGD Trace Edit v1.0

S 12:34:55 12-JAN-2007

W ACQSYS v2.2.3 build 231, M/S Unsinkable 11

C These are the edits performed by online acquisiti on
H Killed traces

A killed trace

X 1;2;1-4

X 1;5;23,48-50,423

X 1;8;345

X 1;5-14;1
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E END Killed traces

H Weak trace detection

A Seismic trace RMS <1 uB

P SEIS_RMS(1,0.014)

R 1;5-14;1-558

X 1;3;123-135

X 1;15;33,55,231-234

E END Weak trace detection

S 14:15:00 12-JAN-2007

W AQC v6.4, operator John D. Operator

C These edits done by the online Quality Control sy stem
H Noisy trace detection

A NOISY_TRACE(12,0.65)

C Noisy trace detection by comparing neighboring tr aces
C and performing frequency content analysis

R 1;5-14;1-558

X 1;6;1-15,234-238

X 1,8;1-15

E END Noisy trace detection

H Manual edits

A Manual edits

C Manual edits performed by operator

Y EXCLUDE

X 1;9;550-558

E END Manual edits

S 15:05:00 12-JAN-2007

W NAVPOS v1.2

C Edits done by positioning system

H Position verification

A GPS_VERIFY(4) GPS position quality verification
Y WARNING

X 1;14;1-558

C Comments entered by navigator:

C GPS positions for streamer 10 unreliable for shot s 1201-1243
E END Position verification

T END SEGD Trace Edit

E.7 Source information in General Header or Trace Header

Source IDs/sets
Each source needed to be recorded must be assignéd, the same is required of any combined set of
sources.

Examples:

1. A SEG-D record contains four vibrators firingagroup. The record contains Source Descriptiogksl
for each of the single vibrators, and the combisedrce group. The four vibrators have ids 2,12at8l 16,
each belonging to source set 101 (i.e. vibratougrb0l). The combined source is assigned the iddrd it
does not belong to any source set, i.e. the s@aiis set to 0.
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Source id Source set
2 101
12 101
13 101
16 101
101 0

For each of the vibrators the position is loggegktber with a auxillary trace for the baseplate ement. To capture the
status and actual firing time for each individuiddrator, an Additional Source Info block is usedr Ehe vibratorgroup

the combined status is stored in an Additional 8eumfo block. The following source blocks are #fere stored as part
of General Header (each box is one 32 byte block):

Source #2 information blocks

Source Addtl Source Position Block Source Addtl Source
Desc Source Aux Chn Source 2 Desc Source Aux Chn
2 Info 2 Ref 2 12 Info 12 Ref 12
Position Block Source Addtl Source Position Block
Source 12 Desc Source Aux Chn Source 13
13 Info 13 Ref 13
Source Addtl Source Position Block Source Addtl
Desc Source Aux Chn Source 16 Desc Source
16 Info 16 Ref 16 101 Info 101

2. A marine airgun source is made up of three $uibgs, each consisting of three airguns (one etlysind
two single guns). The record contains Source Dgson blocks for each of the airguns, one for eatcthe
Tigdedcluster guns have ids 1,2,3 (substring 13,64,

substrings, and one for the combined source.

(substring 2), 7,8,9 (substring 3). Numbering stdu starboard to port, front to back. The subgsriare
assigned the ids 51,52,53, and the combined sadirt@l. The combined source have set id 101 (stadbo
source is 101, the port source has set id 102¢eadrl02). The substrings have set ids 51,52,53.

Source id Source set
1 51
2 51
3 51
4 52
5 52
6 52
7 53
8 53
9 53
51 101
52 101
53 101
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| 101 | 0 |

To be able to see which sources belongs to whiahcecsets, it is important to give the source aet the
combined source ids the same value. This means[3Ey- 3.0 supports up to 255 different single sesrc
and source sets/groups.

Source information should match SPS definitions.

To be able to cope with multiple source eventsrauthe record, Source Information blocks can berdad

as part of the Trace Extension Header (instead ¢iie General Header). The Additional Source Irtxh
mustthen be present for each Source Information blacki, the timestamp (bytes 1-8) filled in propedy t
indicate which sample the source event happened. rélevant source description blocks must also be
inserted into all traces relating to source (sousignatures, baseplate measurements, raw nearfield
hydrophone data etc.), though they may also bededoas part of any other (seismic/auxiliary) trace

E.8 Extended Recording Mode example

Extended recording mode is mostly designed fomtitns where lack of resources makes creation dtiptes
SEGD records a complicated or impossible task, ie.gembedded systems where memory resources or
memory model making storing meta-information intixexd with the data difficult.

Extended recording mode allows data to be recomiddocks of up to 4,294,967,295 samples, contgir@n
small trace header (84 byte minimum) followed bytag,294,967,295 samples of data.

Consider the following sensor node:

/ Sensor Node\

C
u Cantrol
Memory
DSF _
Sampling
Memory

iy

XYZzZP
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The node contains one microcontroll@Cy with attached memory for control, monitoring,atity control
and external communication, and one digital sigmatessor (DSP) with attached memory for samplimd) a
data filtering from 4 sensors (a 3 component acorieter and one hydrophone).

The node is deployed on the sea floor, and will aenthere for a maximum of two weeks (1,209,600
seconds) before being picked up. Extended recominge allows up to 65535 channelsets (or time fslptk

be acquired in one record, each channelset beintp Uph294,967,295 samples long. As the node has 4
different channel types, which have to be storedgeparate channelsets, the available number ofhilotks

in extended Recording mode is 65535/4=16383. Tatlgetminimum time block/channelset length for this
system we calculate 1209600/16383 = 73.8 seconds

One may then safely decide to choose a trace siz20oseconds. This creates a suitable sized whazh fit

the memory model of the DSP well, has a good safetsgin (can be deployed for a maximum of 22 days),
and has a good overhead to data ratio. In addttiensystem is created such that in case of a nyemor
problem, only 120 consecutive seconds of dataheillost at a time.

The microcontroller is responsible for creating 8€G-D record header and keep it in memory durigg t
acquisition. Whenever a new channelset is neetiedDSP notifies the microcontroller, which credtes 4
channelset descriptors. The DSP creates 4 newhesazters in its memory, each consisting of a Trseader
(20 bytes), Trace Header Extension #1 (32 bytes),aaTimestamp Header (32 byte). It then start&ingri
trace data into the new traces.

The microcontroller monitors several other senstusing the acquisition, including temperature, box
pressure, leakage sensor, power status, compaiaggatilt/orientation measurements, clock drift. €rhis
information is stored in the SEG-D record Extentie@dder in a manufacturer specific format.

When the data is downloaded from the node, theawoartroller first sends the header data storedsin i
memory, then reads the trace data from the DSP thathhe download software receives a complete-BEG
record.

E.9 SEG-D timestamp calculation

/* SEG-D UTC <--> GPS conversion

* The following is ANSI C++ code.
* |t should be easily translated to most other com mon languages like Java, C, C#, Fortran, Perl
*/

#include <stdio.h>
#include  <limits.h>
#include <stdlib.h>

#if LONG_MAX <= 2147483647L
#if defined (_MSC_VER)
typedef __int64 Timestamp;
#define TSDECL(X) x##i64
#define  tsfmt "%I64d"

#else

typedef long long Timestamp;
#define TSDECL(X) x##LL
#define  tsfmt "%lId"

#endif

#else
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typedef long Timestamp;
#define TSDECL(X) x##L
#define  tsfmt "%Id"

#endif

const int dayArr[2][12] = {{ 31, 28, 31, 30, 31, 30, 31, 31
{31, 29, 31, 30, 31, 3

const char *monthArr[12] = {"Jan", "Feb", "Mar", "Apr", "May
"Jul", "Aug", "Sep", "Oct"
class Utc{
public

int year;
int month; /*1..12%
int day; /*1.31%
int hour; /*0..23%
int  minute; /*0..59 */
int sec; /*0..60 60=leap second */
int microsec; /* 0-999999 fraction of sec */

Utc( int y, int m, int d, int h, int min,
year(y), month(m), day(d), hour(h), minute(min), s

,30,31,30,31},
0,31, 31, 30,31,30,31}}

" gun®
, "Nov", "Dec" };

int s, int us):
ec(s), microsec(us) {}

day,monthArr[month-1],year,hour,minute,sec,micr 0sec);

ute() {}
const char * toString() const {
/* not threadsafe code */
static char str[28];
sprintf( str, "%2d %s %4d %02d:%02d:%02d.%06d",
return  str;
}

k

struct DaylLeapsec {

int days; /*days since 6 jan 1980, may be negative */

int leapsecs;

h

struct  TimestampLeapsec {
Timestamp timestamp;

int leapsecs;

h

struct  TimestampJanlYear {
int year;
Timestamp timestamp;

I

#define  NLEAP ( sizeof (dayLeapArr)/  sizeof (dayLeapArr[0]))

const DaylLeapsec dayLeapArr[] = {

{-3657,-9}, /*1 jan 1970 */
{-2745,-8}, /%1 jul 1972 %/
{-2561,-7}, /* 1 jan 1973 */
{-2196,-6}, /*1jan 1974 */
{-1831,-5}, /* 1 jan 1975 */
{-1466,-4}, /* 1 jan 1976 */
{-1100,-3}, /*1jan 1977 */
{-735-2}, /* 1 jan 1978 */
{-370,-13, /* 1 jan 1979 */
{ 5,0, /* 1 jan 1980 */
{542, 1}, /* 1 jul 1981 */
{907, 2}, /* 1 jul 1982 */
{1272, 3}, /%1 jul 1983 */
{2003, 4}, /* 1 jul 1985 */
{2917, 5, /* 1 jan 1988 */
{3648, 6}, /* 1 jan 1990 */
{4013, 7}, /* 1 jan 1991 */
{4560, 8}, /%1 jul 1992 */
{4925, 9}, /* 1 jul 1993 */
{5290, 10}, /* 1 jul 1994 */
{5839, 11}, /* 1 jan 1996 */
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{6386, 12}, /* 1 jul 1997 */

{6935, 13}, /* 1 jan 1999 */
{9492, 14}, /* 1 jan 2006 */
{10588,15} /* 1 jan 2009 */

const TimestampLeapsec tsLeapArr[] = {

h

const TimestampJanlYear tsJanlYearArr[] = {
{1970, TSDECL(-315964809000000) },
{1971, TSDECL(-284428809000000) },
{1972, TSDECL(-252892809000000) },
{1973, TSDECL(-221270407000000) },
{1974, TSDECL(-189734406000000) },
{1975, TSDECL(-158198405000000) },
{1976, TSDECL(-126662404000000) },
{1977, TSDECL(-95040003000000) },
{1978, TSDECL(-63504002000000) },
{1979, TSDECL(-31968001000000) },

{TSDECL(-315964809000000) , -9},
{TSDECL(-237168008000000) , -8},
{TSDECL(-221270407000000) , -7},
{TSDECL(-189734406000000) , -6},
{TSDECL(-158198405000000) , -5},
{TSDECL(-126662404000000) , -4},
{TSDECL( -95040003000000) , -3},
{TSDECL( -63504002000000) , -2},
{TSDECL( -31968001000000) , -1},
{TSDECL( -432000000000) , O},
{TSDECL( 46828801000000) , 1},
{TSDECL( 78364802000000) , 2},
{TSDECL( 109900803000000) , 3},
{TSDECL( 173059204000000) , 4},
{TSDECL( 252028805000000) , 5},
{TSDECL( 315187206000000) , 6},
{TSDECL( 346723207000000) , 7},
{TSDECL( 393984008000000) , 8},
{TSDECL( 425520009000000) , 9},
{TSDECL( 457056010000000) , 10},
{TSDECL( 504489611000000) , 11},
{TSDECL( 551750412000000) , 12},
{TSDECL( 599184013000000) , 13},
{TSDECL( 820108814000000) , 14},
{TSDECL( 914803215000000) , 15}

{ 1980, TSDECL(-432000000000) },

{1981, TSDECL(31190400000000) },
{1982, TSDECL(62726401000000) },
{ 1983, TSDECL(94262402000000) },

{ 1984, TSDECL(125798403000000) },
{ 1985, TSDECL(157420803000000) },
{ 1986, TSDECL(188956804000000) },
{1987, TSDECL(220492804000000) },
{ 1988, TSDECL(252028805000000) },
{ 1989, TSDECL(283651205000000) },
{ 1990, TSDECL(315187206000000) },
{1991, TSDECL(346723207000000) },
{1992, TSDECL(378259207000000) },
{ 1993, TSDECL(409881608000000) },
{1994, TSDECL(441417609000000) },
{ 1995, TSDECL(472953610000000) },
{ 1996, TSDECL(504489611000000) },
{1997, TSDECL(536112011000000) },
{1998, TSDECL(567648012000000) },
{1999, TSDECL(599184013000000) },
{ 2000, TSDECL(630720013000000) },
{ 2001, TSDECL(662342413000000) },
{ 2002, TSDECL(693878413000000) },
{ 2003, TSDECL(725414413000000) },
{ 2004, TSDECL(756950413000000) },
{ 2005, TSDECL(788572813000000) },
{ 2006, TSDECL(820108814000000) },
{ 2007, TSDECL(851644814000000) },
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{ 2008, TSDECL(883180814000000) },
{ 2009, TSDECL(914803215000000) },
{ 2010, TSDECL(946339215000000) },
{2011, TSDECL(977875215000000) }

h
int isLeap( int year){
return  (((year) % 4) == 0 && (((year) % 100) '= 0 || ((ye ar) % 400) == 0));
}
int  month_dayToJdulian( int day, int month, int leaplX){
int julian=day;
for ( int i=0; i<(month-1); i++ ) julian += dayArr[leap!X][i 1;
return julian;
}
int daysSinceT0( int year, int julianDay) {
int days=0;
if (year>=1980){
days=julianDay-6; [* correct for starting day 6 jan 1980 */
for ( int y=1980; y<year; y++)
days += 365+isLeap(y);
} else {
days = julianDay - 365 - isLeap(year) - 6;
for ( int y=1979; y>year; y--)
days -= 365+isLeap(y);
}
return  days;
}

int leapSecs( int daysSinceTO0 ) {
for ( int i=NLEAP-1;i>=0;i--) {
if (daysSinceT0 >= dayLeapArr[i].days ) {
[* fprintf(stdout, "leapSecs: %d\n", dayLeapArr][i]. leapsecs); */
return dayLeapArr[i].leapsecs;

}
fprintf(stderr, "lllegal number in leapSec calcula tion, is date after 1970?\n");
return 0; /* should never happen with legal SEG-D timestamps, throw exception here */

}

int leapSecs( Timestamp ts) {
for ( int i=NLEAP-1;i>=0; i--) {
if (ts >= tsLeapAurr[i].timestamp ) {
fprintf(stdout, "leapSecs: %d\n", tsLeapArr[i].l eapsecs);
return tsLeapArr[i].leapsecs;

}

fprintf(stderr, "lllegal number in leapSec calcula tion, is date after 1970?\n");
return  0; /* should never happen with legal SEG-D timestamps, throw exception here */

Timestamp utcToTimestamp( const Utc& utc) {
int leaplX = isLeap(utc.year) ? 1: O; /* february */
int julian = month_dayToJulian(utc.day,utc.month,leapl X);
int nd = daysSinceTO(utc.year,julian); /* nd negative if date before 6 jan 1980 */
Timestamp ts = 1000000*(Timestamp)((Timestamp)nd*2 4*3600 + utc.hour*3600 + utc.minute*60 + utc.sec) +
utc.microsec;
return ts + leapSecs(nd)*1000000;
}

Utc timestampToUtc( Timestamp ts ) {
Utc result(0,0,0,0,0,0,0);
int iy, nd, md, im;
int leaplX;
Timestamp tsJani,;
for (iy=0;iy<( sizeof (tsJanlYearArr)/ sizeof (tsJanlYearArr[0])); ++iy) {
if (tsJanlYearArr[iy].timestamp <= ts) {
result.year = tsJanlYearArr[iy].year;
} else {
break ;
}
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}

/* if off the end of the charts, return all zeros *
if (result.year == 0) return  result;
else tsJanl = tsJanlYearArr[iy-1].timestamp;

/* reduce to number of microseconds since beginning
ts -= (1000000 * leapSecs(ts));
tsJanl -= (1000000 * leapSecs(tsJanl));
ts -= tsJanl;

[* extract microseconds */
result.microsec = ( int ) (ts%1000000);
ts -= result.microsec;
ts /=1000000;

/* extract seconds */
result.sec = ( int ) (ts%60);
ts -= result.sec;
ts /= 60;

[* extract minutes */
result.minute = ( int ) (ts%60);
ts -= result.minute;
ts /= 60;

[* extract hours */
result.hour = ( int ) (ts%24);
ts /= 24;

/* figure month and day from number of days since s
nd = ( int ) (ts);
md = 0;

of year */

tart of year */

leaplX = isLeap(result.year) ? 1: 0; [* february */

for (im=0;im<12; ++im){
if (md>nd) break ;
md += dayArr[leapIX][im];

result.month = im;
result.day = 1 + nd + dayArr[leaplIX][im-1] - md

if (result.day == 32) { /* leap second */
result.day = 31; result.hour = 23; result.mi

}

return  result;

int main( int argc, char **argv)

int yrlist[] = {1970, 1971, 1972, 1973, 1974, 1975, 1
1980, 1981, 1982, 1983, 1984, 19
1990, 1991, 1992, 1993, 1994, 19
2000, 2001, 2002, 2003, 2004, 20
2010 };
int mnlisti={ 1, 1, 1, 1, 1, 1,

1, 1, 1, 1,
1}
size_ti;
Utc testTime(2005,12,31,23,59,60,0);
Timestamp ts;
ts = utcToTimestamp(testTime);
fprintf(stdout,"%s is Timestamp " tsfmt "\n", tes
testTime = timestampToUtc( ts );
fprintf(stdout,"%s is Timestamp " tsfmt "\n", tes
testTime.day = 1;
testTime.hour = 0;
testTime.minute = 0;
testTime.sec = 0;
testTime.microsec = 0;

for (i=0; i<( sizeof (yrlist)/ sizeof (yrlist[0])); ++i) {
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976, 1977, 1978, 1979,
85, 1986, 1987, 1988, 1989,
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testTime.year = yrlist[i];
testTime.month = mnlist[i];
fprintf(stdout,"%s is Timestamp " tsfmt "\n", testTime.toString(), utcToTimestamp(testTime));

return  EXIT_SUCCESS;
}

E.10 Electromagnetic (EM) survey

An Electromagnetic survey is acquired using 10@irex's deployed on the sea floor, one source vésselg a 300m
long source and 20 receivers connected to a straamed behind the source vessel. This hypothetioatrolled source
electromagnetic (CSEM) setup is chosen to shoasalécts of an EM survey. At the same time mageléiat (MT)
data will be recorded for all seafloor receivers.
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Figure shows a overview of an Electromagnetic survey using EM sensors on the sea floor,
and a source vessels with towed sensors behind. Note: The relative sizes between equipment
are not correct.

e
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Each seafloor sensor unit consists of 6 differemgmetic and electric field sensors, which prodécdsferent data
traces. The sensor units are completely independihtno external synchronization while they aepldyed. The sensor
units acquire data in SEGD format similar to tharagle described in E.8 Extended Recording Mexi@mple
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Figure shows an overview of production in an EM survey, with some sensors deployed on the seafloor, and
some attached to the source vessel.

The sensors are placed on the sea floor, and gatcquired organized in source lines. After sewaags the sensors are
retrieved, and the data from each sensor unite@ and stored in the acquisition system onbo& deksel as separate
files.

Seafloor receiver data

The raw data records from each seabed sensoransists of 6 different channelsets, one for eafflrdnt channel,
recorded as a continuous record using continuagsdang mode, splitting traces into 120 secondgsdsed=.8
Extended Recording Mode exampbe further information). As the raw data from Baensor unit is acquired using
drifting clocks, the data must be time drift cotestto match GPS time prior to merging with othamsor units.

Towed receiver data

The data from source and towed receivers are aat)irirl8 second normal SEG-D records (which mattieesource
signal pattern cycle), i.e. each individual SEGeDard contains all source and towed receiver dmtad seconds. The
auxiliary data for the source consists of the mfee signal, and a measured signal (electrica §ehsor close to the
source). The data from the source (auxiliary tracesd the towed sensors are synchronized to GR&wasire acquired,
and hence contains no time drift.

The client deliverable will be two datasets:

* CSEM The data will be organized as SEG-D records @oinmiga data from all sensors organized into lin@silsir
to a Land/Seabed survey. The EM source emits ancants signal, so there are no real source eviketil
standard Marine/Land/Seabed surveys. The sourceMenwycles through a signal pattern which is regzba
every 18 seconds, and it is decided to create SE€:@rds matching this cycle. Hence, data will toeesl as
normal SEG-D records each 18 sec long (not usitended recording mode).
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* MT: The data will be organized into SEG-D recordstaiming data from all seabed sensors for a peridiine.
Since there are no source events, the record sigdomarbitrarily chosen, in this example 120 sdsoifihe data
will then be grouped into one record set per day.

SEG-D records SEG-D d
S - records
T(o)\lljvrect;e receivers Quality Control Source' CSEM
Line 1052 f‘." re;:(e)glzers dataset
ine
1 file/multiple 1 file/multiple SEG-D
SEG-D records records per CSEM line

Quality Control
Time Drift Correction

Data Merge MT dataset

SEG-D records
Seabed recv 1-100
Day 1

S
RAW SEG-D record
Seabed Sensor Unit 1

100 files/1 SEG-D 1 file/multiple SEG-D
record for each file, records per day
Extended recording

mode

Summary of data flow - extended recording mode records are blue, normal recording mode records are black.

The data from the seafloor sensors are storetem f@ne per unit) containing all the data fromehére time the sensor
unit was deployed. Before the data from a sensibican be merged with other data, it is qualitytcolied and time drift
corrected.

CSEM

For each towline the data is selected from ther@&énsor unit records based on towline start addime, and merged
with the records from the Source and Towed ReceiVEte source data ends up as aux traces. Theé aékverable
SEGD record contains data from the source an&aficgs for the towline time period.

MT

For MT data, a record will contain all channelsd@iractive receivers. A fixed record length is s, in this example
120 seconds, and multiple 120 sec SEG-D records fliven time period (in this example one day}désex in each disk
file. If survey is a combined MT/CSEM survey, th&sao need to remove CSEM data from the MT dataset

SEG-D Rev 3.0 176 May 2011



Example CSEM SEG-D Block layout.

Length of record = nomnal wavelet length

< >
SOURCE COORDINATE
General | ELECTRON | auxiLiary | AQDTIONAL | REFERENCE Channel Set Trace related data
Header 1-3 SOURCE CHANNEL INFO SYSTEM 1 '\f See below
REFERENCE IDENTIFICATION "
Aux Data nominal source wavelet
EM Source
Trace e Samples
eceliy Header Ext Descrl'ptlon Nominal wavelet
(nominal)
Aux Data measured source waveform
T T EM Source Meaurement Position Relative SrEs
Trace Hdr Sensor Info N 0 Description block block position block P
Header Ext Calibration K Measured waveform
(nominal) 1..N 1..N 1..N

EM MT / Electric field sea floor trace data (stationary nodes)

Sensor . . . . .
Trace 5 q Time Orientaion Position EM Receiver
Trace Hdr Header Ext Sensor Info Cal|1br;t|on Drift Info block Description EM Samples
EM MT / Electric field towed trace data (moving nodes)
Sensor . . i .
Trace i p Orientaion Position EM Receiver
Trace Hdr Header Ext Sensor Info CaI|1br;t|on Info 1.N block 1.N Description EM Samples

Figure shows CSEM SEG-D record block layout (block sizes are not to scale)

This figure shows how to map EM specific data aedder values into SEG-D. A few comments:
* Note that source position will have dipole midpam®Position block and electrode position in théafiee

position blocks.

» Conductivity and other relevant data on the towfighbe in the Measurement blocks.

» The example covers both towed and stationary receihe actual selection of block configuratioriea
between the two situations. The main differendewsd receivers will have multiple position andentation
trace header blocks for the EM traces becausesttever is moving during the record.

E.11 Extended Recording Mode 2

This example deals with a more advanced usageedEttended Recording mode. The Electromagnetiegurxample
above (E.10) used Extended Recording mode to adata continuously from a sensor, with no conoad external

events.

This can be illustrated like this:
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TO, TO, TO;

i RL i RL i
1 1 1 1 1 1 1 1 1 1 1 1 1 : 1 1 1 1 1 1 1 1 1 1 1 : 1 1 1

e 2E8E \\\NNS SN SN S\
time

Here TQ refers to the timestamp (Timestamp block) in ea@mnnelset, and the record length RL is the leng#ach
Channel Set. Hence the channel is acquired asoogecbntinuous trace.

Land vibrator survey using autonomous acquisition wdes

Now consider a Land survey using vibrators as ssuand a seismic spread consisting of autonomayssaen
nodes.

The individual vibrator acquires an auxillary tratase plate movement) every shot, which neede tsidred on the
vibrator until the end of the day when it is dowaded. The seismic sensors acquire data for sedayal before it is
picked up and the data downloaded.

The firing time TO is distributed from the vibrasoto the acquisition nodes which then records ftata certain time
(record length RL). For technical reasons the gaitar of source firing time is not synchronizediwihe acquisition
sample raté Also note that the record length of the tracesvarying.

TO, TG TO, TG, TO,
RL " RL

{source} — T _y

v

»
|

time

Both source and acquisition nodes will use ExteriRlecording Mode to store the data. Note there aleshn the data,
so the time stamp of the first sample of the néxar@iel Set is not given by the start of the previplus the number of
samples in it multiplied by the sample rate.

Source
The source records an auxillary data Channel Se¢doh shot, and stores the Source Descriptiorkplsdditional
Source Info block and the other source informatiempart of the Trace Header. (These may also beds&s part of the
General Header, but this limits the number of spotssible to store in one record.)

The following table shows the values of some imgrarheader fields for the SEG-D record:

& Note it ishighly recommended to synchronize source firing withettguisition sample rate as this simplifies the
processing of the data. Not doing so also com@g#te acquisition as the offset must be detectdderorded (as
sample skew or by using timestamp adjustment).
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Byte No.| Fmt [Description | Value
General Header block #3 (Timestamp and size header)
1-8 bin | Time Zero for this record (SEG-D |Time of TO,
timestamp).
29 ubin [Extended Recording Mode 16l
Channel Set Descriptor
5-8 bin |Channel set number 1 2
5-8 bin |Channel set start time (us) 0s 0s
9-12 bin | Channel set end time (us) 0s 0s
13-16 bin [Number of Sample 7000 5000
Demultiplexed Trace Header
7-9 bin |First Timing Word (1/256 ms) | 0s 0s
11 ubin [Sample Skew (1/256 of the sampling 0
interval) ’“
Timestamp Header
1-8 bin | Time Zero for this data block TO, TO,

Acquisition node

As the acquisition node is not synchronized with slource, the acquisition starts at the next samipée the source
event. At least two options exist for how this tenstored

1. Use the time of the timestamp of the following sémas time in Timestamp Header, and leave it to the
processing system to detect the skew between santcacquisition node.

Byte No.| Fmt |Description | value
General Header block #3 (Timestamp and size header)
1-8 bin Time Zero for this record (SEG-D Time ofTOl+
timestamp).
29 ubin [Extended Recording Mode 16l
Channel Set Descriptor
5-8 bin [Channel set number 1 2
5-8 bin |Channel set start time (us) 0s 0s
9-12 bin | Channel set end time (us) 0s 0s
13-16 | bin [Number of Sampl¢ 11000 8000
Demultiplexed Trace Header
7-9 bin |First Timing Word (1/256 ms) | 0s 0s
11 ubin [Sample Skew (1/256 of the samplirng 0
interval)
[Timestamp Header
1-8 bin | Time Zero for this data block -|-01+ -|-02+

2. Use the source time in the Timestamp Header blac#, use Sample Skew in the trace header to indicate
offset between source and acquisition node.

Byte No.| Fmt [Description | value
General Header block #3 (Timestamp and size header)
1-8 bin [Time Zero for this record (SEG-D |Time of TO,
timestamp).
29 ubin [Extended Recording Mode 16l
Channel Set Descriptor
5-8 bin |Channel set number 1 2
5-8 bin | Channel set start time (us) O0s 0s
9-12 bin | Channel set end time (us) 0s 0s
13-16 | bin [Number of Sample 11000 8000
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Demultiplexed Trace Header

7-9 bin |First Timing Word (1/256 ms) 0s 0s
11 ubin [Sample Skew (1/256 of the sampling80 50
interval)
Timestamp Header
1-8 bin | Time Zero for this data block TO, TO,

It must be noted that a drawback of option 1 id¢ tha data blocks in the different records do naenthe same
timestamp (nodes have a different timestamp tharstlurce). The consumer of the data must ther&fat¢he nearest
match from all nodes.
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