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INTRODUCTION    


This manual defines the standards that PanCanadian Petroleum Limited (PCP) sets for contractors processing PCP seismic data.  Contractors will prepare a quarterly quotation based on the requirements defined in this manual and those who consistently adhere to these principles will have the best opportunity to satisfy PanCanadian's subsequent processing requirements. 


 Members of the processing QC group at PanCanadian work closely with the processing contractor and the Geophysical Interpreter to ensure that an optimal seismic section, which accurately represents the underlying geology, is produced. PanCanadian expects that the  Processing contractor working on a PCP project will be concerned with the optimization of all process and parameter selection in cooperation with the PCP QC Geophysicist assigned to the project. Problems relating to the data processing should be identified and solved, in conjunction with the PCP QC Geophysicist. 


The intent of this manual is to set guidelines for client-contractor dealings that will assure the highest quality product. It is not the intent of the manual to define a particular processing flow, but rather to prescribe procedures and deliverables that will allow the quality of the work to be continuously monitored and to standardize the format of data and other deliverables to PanCanadian.  While not all of the QC plots described in this manual will be required on all jobs, the displays must be inspected by the Processing Contractor and supplied on request.


PanCanadian encourages contractors to participate in the improvement of the quality of our seismic data processing.  Contractors offering new products or services are invited to contact Ann O'Byrne in this regard. Constructive criticism of this manual should also be directed to Ann.  Should there be any problem in adhering to the technical requirements of this manual, Bill Goodway should be informed in writing.


The manual is organized into four sections. Section 1  defines procedures for shipping and receiving data, invoicing, scheduling, and submitting quarterly quotations. Sections 2 and 3, standards for 2D and 3D processing are detailed with reference to the QC plots required at each stage.  Finally, Section 4 defines the standards required of digital data  and film sections.

SECTION 1   DATA MANAGEMENT

FIELD DATAXE "FIELD DATA"
CURRENT PCP 2D AND 3D ACQUISITION  

Field data will be forwarded to the processing center via Kelman Archives, who  will encapsulate files and will send a copy of the encapsulated files to the processor via Metronet or onto exabyte.

SYMBOL 183 \f "Symbol" \s 10 \h
Survey will be sent directly from the survey processing company in DG Universal format.

SYMBOL 183 \f "Symbol" \s 10 \h
Program map and processing history sheets will be sent from  PanCanadian.       

REPROCESSING 

SYMBOL 183 \f "Symbol" \s 10 \h
All relevant data will be sent from  PanCanadian.    

GENERAL NOTE 

SYMBOL 183 \f "Symbol" \s 10 \h
 Any missing data or incorrect survey must be brought to the attention of the PCP QC Geophysicist. Especially in 3-D survey cases, see Section 3 under geometry.

LINE NAMES 

SYMBOL 183 \f "Symbol" \s 10 \h
PanCanadian line names are defined by:                                                                                                                both REFERENCE #  and LINE #                                                                                             (e.g. #40531 = PCP-CAP-950263), which must be  used in all digital files, films and mylars produced for PanCanadian.  These reference numbers can be found on the processing history sheets.

SYMBOL 183 \f "Symbol" \s 10 \h
Line numbers must not be changed.  In case of line gap do not add "a" or "b" to the line number, but make it (part 1) and (part 2) in brackets.

RETURN OF FIELD DATA

Please return to PanCanadian as soon as possible (See also invoice section)

CURRENT PCP 2D AND 3D ACQUISITION 
REPROCESSED

field data must be returned to:
field data must be returned to:

PanCanadian

PanCanadian Plaza

150-9th Ave S.W.

Attn: Judy Mooney
PanCanadian

Tower Center


150-9th Ave S.W.

Attn.:  P. Martin

FILM PROCESSED DELIVERABLES

All requested final deliverables must be put to tape(or on the LINK) in one group irrespective on intermediate/final versions received.

FILM & all 8mm tapes & diskettes
Data on LINK from Processing Center

send to:
 Send e-mail or fax to Judy Mooney

Judy Mooney 

Room # 513

PanCanadian

PanCanadian Plaza

150-9th Ave S.W.
Judy Mooney

Fax: 290-2888

E-mail Judy_Mooney@Pancanadian.ca

· A film section should be no taller than 36”.

INVOICES

SYMBOL 183 \f "Symbol" \s 10 \h
The final invoice should be submitted along with all deliverables on the project.

SYMBOL 183 \f "Symbol" \s 10 \h
All invoices should be submitted with Project # specified and J. Mooney #E004555

· Invoices may be submitted to Judy Mooney by one of the following methods:

FAX to 290-2888

On the LINK as a text file with file name Project#.invoice.txt

e.g. 5119702.invoice.txt

A paper invoice with all final deliverables.

SYMBOL 183 \f "Symbol" \s 10 \h
To facilitate Companies wishing to receive interim payment one additional invoice for 50% of the estimated total may be submitted (at which time all field data must have been returned to PanCanadian).

SYMBOL 183 \f "Symbol" \s 10 \h
Any queries regarding invoicing should be directed to Judy Mooney  at 290-2804

SYMBOL 183 \f "Symbol" \s 10 \h
If for some reason (such as extensive testing), additional charges must be made, this must be brought to the attention of the PCP QC Geophysicist before the work is done.

SYMBOL 183 \f "Symbol" \s 10 \h
The PCP QC Geophysicist  should be informed before costs are incurred,  if invoices for services will differ from  the current quotation.
SYMBOL 183 \f "Symbol" \s 10 \h
PanCanadian will not pay for the printing of unnecessary logs from microfilm, such as drill logs and monitors where there are separate observers notes.






SYMBOL 183 \f "Symbol" \s 10 \h
Where partners are involved, the Processing contractor should not send any of the data to the partners. Should partners wish to have additional processing done, the PCP QC Geophysicist should be contacted so as to confirm entitlement.

SEASONAL QUOTATIONS


The processing group requests quotations for various processing procedures on a seasonal basis. The HIGH season quote is for the period ( Oct. 1st - Mar. 31st) and the LOW season is (Apr. 1st -  Sept. 30th.). These Quotation are not the only criteria in contracting services, the quality of the processing and the service provided are also factors

· These Quotation are based on the requirements, and level of testing defined in this manual.

· The Quotation should exclude film costs, but should include any costs involved in generating the SEGY data, text files and in saving the processed gathers to tape in Contractor format (see DIGITAL REQUIREMENTS).

· In the case of 2D data the quotations should be based on the assumption that the data shot at every second station.

· The quotations must be provided on disk (either Lotus123 or Excel 5.0 or earlier format), be consistent in layout with the template disk provided, and sent to Gay Ruddy.

· Should extensive testing be required on a given project, the processing group will isolate this testing into a special project (which is funded separately). The production processing will  be brought to completion with the most suitable process & parameters available outside the special project.

·  These quotations  are  maintained in confidence.

SYMBOL 183 \f "Symbol" \s 10 \h
On occasion a bid may be tendered for a particular data set.

SYMBOL 183 \f "Symbol" \s 10 \h
Each season we will also ask for a projection for the next season quotes.

TURNAROUND

SYMBOL 183 \f "Symbol" \s 10 \h
Normal turnaround is expected to be no more than four weeks for 2-D 

SYMBOL 183 \f "Symbol" \s 10 \h
At the onset of a project a progress time line will be agreed upon, and this must be adhered to

PanCanadian reserves the right to reduce the amount owing to a Processing Company when the goods receivable are not provided within two weeks of being requested.
SECTION 2  

  PROCESSING PROCEDURES 2-D (& BASIC 3D)

DEMULTIPLEX
SYMBOL 183 \f "Symbol" \s 10 \h
The full length  and   floating-point  precision  of  the  recorded  data  must  be demultiplexed.

CORRELATIONXE "CORRELATION"
SYMBOL 183 \f "Symbol" \s 10 \h
For field correlated and occasional uncorrelated Vibroseis data, the sweep channel and the  similarity  tests are  to  be  played  out,  and checked to ensure that the sweep is not varying along the line, and that the vibrators are not out  of  phase.

SYMBOL 183 \f "Symbol" \s 10 \h
Should  the  sweep change in the course of a project the PCP QC Geophysicist must be notified immediately.

SYMBOL 183 \f "Symbol" \s 10 \h
If for some reason it is not possible to correlate with  the  field sweep, an alternative sweep should be selected in conjunction with the PCP QC Geophysicist.

AMPLITUDEXE "AMPLITUDE" CONSIDERATIONS

SYMBOL 183 \f "Symbol" \s 10 \h
 After demultiplex  a gain function should be applied to correct for  geometric speading and absorption. This is the only on line (flow through) scaling which should be applied, until directly before stack.

SYMBOL 183 \f "Symbol" \s 10 \h
 Geometric spreading and absorption correction may require testing.

SYMBOL 183 \f "Symbol" \s 10 \h
Surface consistent scaling may be required in some Projects. 

SYMBOL 183 \f "Symbol" \s 10 \h
Off line display scaling may be applied.

SYMBOL 183 \f "Symbol" \s 10 \h
All CMP stacks should have a single trace scalar applied before stack and after NMO to equalize the trace amplitudes (unless surface consistent scaling is being used). This should be designed over a large window ~ 1 sec. including the zone of interest, or the near trace deconvolution design window.  Additional scaling may be applied to the first breaks, adjusted for the mute zone.

SYMBOL 183 \f "Symbol" \s 10 \h
The range of amplitudes (maximum negative (signed) & maximum positive amplitude value) in the zone of interest must be established for each trace and stored in the deliverable SEGY file header (bytes 121-124 and 125-128 respectively) as IBM floating point.

REFORMAT, RESAMPLE  & DATA LENGTH
· Depending on the objectives of a project, data may be truncated form the original record length (after demultiplex), with the consent of the Interpretative Geophysicist. 

SYMBOL 183 \f "Symbol" \s 10 \h
Full significance 32 bit floating point of the data must be preserved at all stages of the on-line ( flow through) processing.

Data should not be more sparsely resampled for the purpose of determining the  velocity and static solution, or any other analyses affecting parameter selections.

INSTRUMENT & GEOPHONE DEPHASING

SYMBOL 183 \f "Symbol" \s 10 \h
The  dephasing  operator  for the instruments should be designed from the theoretical curve with the given frequency response  as  specified  by  the  manufacturer.

SYMBOL 183 \f "Symbol" \s 10 \h
 Geophones must be dephased for velocity rather than particle displacement, which differs by 90SYMBOL 176 \f "Symbol".

· For Hydrophones seismic pressure and paricle velocity are proportional and no phase rotation should be applied,

SYMBOL 183 \f "Symbol" \s 10 \h
Geophone correction can be obtained from the standard analytical calculations based on the damping. 

SYMBOL 183 \f "Symbol" \s 10 \h
The PCP QC Geophysicist requires; all field pulse tests displayed in both the time and frequency amplitude/phase domains with the dephasing operator response, and the resulting zero phase impulse response. 

NON-VIBROSEIS SOURCES


- Geophones and instruments must be compensated for phase only and brought to zero phase, prior to any filtering or deconvolution. If conversion to minimum phase is applied then these phase curves must be displayed and sent with the decon test requirements below. 

VIBROSEIS SOURCES


 - If the field sweep is used for correlation  (i.e. the sweep is recorded through the instruments) only the geophones should be dephased. 


 - If a theoretical pilot sweep is used for correlation, then both the instruments and geophones must be dephased.

GEOMETRY

 The following is a list of basic requirements which must be included in the geometry.

SYMBOL 183 \f "Symbol" \s 10 \h
Horizontals and verticals should agree with the survey within 1m.

SYMBOL 183 \f "Symbol" \s 10 \h
Elevations at tie points should agree  within  1m; should discrepancies in the survey be found they should be reported to the PCP QC Geophysicist.

SYMBOL 183 \f "Symbol" \s 10 \h
 A stacking chart should be available to the PCP QC Geophysicist.

CROOKED LINES

SYMBOL 183 \f "Symbol" \s 10 \h
Where the line direction is continuously changing rebinning of the CMP's may be required. These lines should be discussed with the PCP QC Geophysicist.

SYMBOL 183 \f "Symbol" \s 10 \h
A scatter diagram must be produced and provided to the PCP QC Geophysicist when the perpendicular distance between the receiver line and the CMP line is greater than the Fresnel radius at the zone of interest. Binning strategy should be discussed with the PCP QC Geophysicist on an individual basis. 

An approximation for the Fresnel radius  (from Sheriff) for SYMBOL 108 \f "Symbol"/4 tuning is:   Rf = V/2(t/f)1/2

      where:  t = two-way reflection time, f = dominant frequency of the section

                  V = average velocity to time t

 SYMBOL 183 \f "Symbol" \s 10 \h
The bin center location in bytes 81-88 of the SEG Y stack must correspond to the crooked line bin centers.

SYMBOL 183 \f "Symbol" \s 10 \h
A diskette and dump of the bin centers coordinates must be provided for the crooked line.

PLAYOUTS AND EDITS

SYMBOL 183 \f "Symbol" \s 10 \h
Every record must be viewed during the processing sequence, prior to automatic static. 
SYMBOL 183 \f "Symbol" \s 10 \h
Editing should be done as early in the processing stream as possible, preferably before decon, and should not eliminate subsequent editing.

SYMBOL 183 \f "Symbol" \s 10 \h
Shot record displays should be available on paper or exabyte tape.

 REFRACTION
SYMBOL 183 \f "Symbol" \s 10 \h
 All seismic lines processed must have refraction analysis.

SYMBOL 183 \f "Symbol" \s 10 \h
The frequency of this interpretation is area and source dependent; the PCP QC Geophysicist should be contacted in this regard. 

SYMBOL 183 \f "Symbol" \s 10 \h
The picker should be tested for each area, to ensure that the breaks are being picked consistently 

SYMBOL 183 \f "Symbol" \s 10 \h
Mis-picks should be edited.

SYMBOL 183 \f "Symbol" \s 10 \h
After the refraction analysis the receiver static being applied at tie points should agree. The ties at the brute stack stage should also be checked.

SYMBOL 183 \f "Symbol" \s 10 \h
The validity of the datum and replacement velocity should be verified.

SYMBOL 183 \f "Symbol" \s 10 \h
Interpreted Refracting layers should not be forced to remain constant, in number or thickness, over the length of a line or a project.

SYMBOL 183 \f "Symbol" \s 10 \h
The PCP QC Geophysicist should be contacted if the model continues to be inconsistent at tiepoints. 

SYMBOL 183 \f "Symbol" \s 10 \h
Farr displays may be requested.

SYMBOL 183 \f "Symbol" \s 10 \h
The methods of refraction available at the processing center should be specified in the quarterly quotation.

XE "Quarterly Quotation."SYMBOL 183 \f "Symbol" \s 10 \h
For consistent vintages of data, refraction ties should agree before processing is continued.

SYMBOL 183 \f "Symbol" \s 10 \h
For varying vintages of data subsurface models should be similar and static should agree within 12ms. before processing is continued.

RECONCILIATION OF 2D GRIDS

2D projects must be treated as a grid in all aspects including phase. This may involve additional attention to phase. Processing centers with phase checking abilities should inform the processing group of them, through Ann O'Byrne.

XE "Quarterly Quotation."SYMBOL 183 \f "Symbol" \s 10 \h
Frequency independent phase correction is PanCanadian's standard. Frequency dependent phase correction may be applied as an alternate section when available.

INITIAL HARMONIC TEST

SYMBOL 183 \f "Symbol" \s 10 \h
Harmonic analysis must be done on a typical good and bad shot record, before and  after deconvolution. 

Narrow band test for boxcar filters

1/3-5/10

45/50 - 60/80

2/6-10/15

50/60 - 70/90

5/10-20/25

55/70 - 80/115

10/15 -30/35

65/80 - 95/125

25/30 -40/45

70/90 -110/135

35/40 - 50/60

90/110 -135/150

SYMBOL 183 \f "Symbol" \s 10 \h
The output from this test should be plotted with no post filter scaling, a single mean scalar for trace excursion.

SYMBOL 183 \f "Symbol" \s 10 \h
The output from this test should also be plotted with post filter AGC (300ms).

DECONVOLUTION

DECON TYPES

The types of deconvolution used on a regular basis by PanCanadian are;  

SYMBOL 183 \f "Symbol" \s 10 \h
zero phase, or frequency trace by trace deconvolution.

SYMBOL 183 \f "Symbol" \s 10 \h
Trace by trace or surface consistent minimum phase inverse filter

 The parameters to be tested in each of these are:

Minimum phase inverse filter  - design window, operator length, prediction distance and prewhitening level.

Zero phase  - frequency smoothing length, prewhitening level, frequency band to be whitened and design window.

DESIGN WINDOW

Design windows must be tested, knowing the zone of interest and the approximate time of the basement reflector.

 The design window should:

SYMBOL 183 \f "Symbol" \s 10 \h
Avoid designing on severe noise trends

SYMBOL 183 \f "Symbol" \s 10 \h
The time gate length should be of reasonable length (0.6 to 1.6 sec) and only vary in time with offset following the NMO so as to maintain wavelet stationarity as far as possible. 

SYMBOL 183 \f "Symbol" \s 10 \h
Only include the usable offsets. i.e. within the mute zone

TESTING

SYMBOL 183 \f "Symbol" \s 10 \h
The basic parameter tests (not necessarily surface consistent but  shot averaged decon. and trace by trace decon. are encouraged) outlined below should be done on dephased shot records (typically two adjacent good and bad shots) with no NMO applied.

SYMBOL 183 \f "Symbol" \s 10 \h
An autocorrelation of the raw data, and of each test is required.  All autocorrelations should be normalized by the application of a single scalar value calculated over a 5 ms. window centered on the zero lag position.  The window used for autocorrelation must be the same as the decon. design window.

SYMBOL 183 \f "Symbol" \s 10 \h
The impulse response, frequency log amplitude and phase plots of various surface consistent components for the decon operator as it varies in space/time are required by the PCP QC Geophysicist.

 MINIMUM PHASE INVERSE FILTER

  IMPULSIVE SOURCE

OPERATOR LENGTH (ms)
GAP  LENGTH     (# samples)
PRE WHITENING LEVEL %

80
1
1

"
"
.1

"
"
.01

"
"
.001

100
"
.01

120
"
"

  VIBROSEIS SOURCE - zero phase correlation

OPERATOR LENGTH (ms)
GAP  LENGTH  (# samples)
PRE WHITENING LEVEL %

100
1-5 by the increment of 2
0.1

"
6-10 by the increment of 1
0.1

"
12-16 by the increment of 2
0.1

80
8
1

80
"
0.1

80
"
0.01

120
"
0.1

SYMBOL 183 \f "Symbol" \s 10 \h
For the above gap tests the amplitude envelope of the autocorrelation of each test is required

 VIBROSEIS SOURCE - minimum phase correlation

OPERATOR LENGTH (ms)
GAP  LENGTH  (# samples)
PRE WHITENING LEVEL %

80
1
.1

100
1
"

120
1
"

 Phase response of minimum phase correction for zero phase Klauder is required along with the amplitude and phase response of a representative decon operator e.g. the "Line component" in most surface consistent decons (see general requirement for decon operator impulse response above).

In addition to the above tests other tests may be required based on the results of the initial tests.

  ZERO PHASE DECONVOLUTION / SPECTRAL BALANCINGXE "DECONVOLUTION"    

SYMBOL 183 \f "Symbol" \s 10 \h
The tests required include the frequency band over which the deconvolution is to operate, the smoothing frequency length or narrow band frequency range and operator length or scaling window (e.g. AGC length). Also prewhitening level and the design window must be established through testing.


In many cases, testing of deconvolution parameters to CMP or COFF stack stage will be required.

VELOCITY ANALYSIS 

SYMBOL 183 \f "Symbol" \s 10 \h
Both the static and velocity solutions should be iterated and updated until they are optimum.

SYMBOL 183 \f "Symbol" \s 10 \h
In no case should RNMO be applied to the data.  The updated velocity functions should be calculated and applied to the unmovedout data.

SYMBOL 183 \f "Symbol" \s 10 \h
 Velocity analysis should be done at a frequency of at least one every km. unless  specified otherwise.  NMO curves representing the optimum stacking velocity must be referenced to a floating datum close to the surface in time or equivalent formulation. The horizons on which the velocity analysis is done should conform with the zone of interest, and should be consistent within a given project. 

SYMBOL 183 \f "Symbol" \s 10 \h
The fold of common offset stacks should be kept as low as possible - four to ten fold depending on S/N.  The fold should be consistent for each offset by choosing the proper number of CDP's according the acquisition geometry. The table below defines the number of CDP's which need to be gathered to produce a COFF of the specified fold.

Shot station Move-up
2 fold # CDP's
4 fold # CDP's
6 fold  # CDP's
8 fold # CDP's
10 fold # CDP's

1
2
4
6
8
10

2
4
8
12
16
20

3
6
12
18
24
30

4
8
16
24
32
40

5
10
20
30
40
50

6
12
24
36
48
60

SYMBOL 183 \f "Symbol" \s 10 \h
Semblance plots may be requested on selected control points along a line.

RESIDUAL SURFACE CONSISTENT STATIC  

The parameters used in the calculation of automatic static should be discussed with the PCP QC Geophysicist. 

SYMBOL 183 \f "Symbol" \s 10 \h
In general the maximum allowable static shift is  + or  - 12ms and the correlation model should be in the order of 70 to 110 meters.

SYMBOL 183 \f "Symbol" \s 10 \h
Conditioning of the data (window, frequencies, offset limits etc.) on which this static is calculated should be chosen in conjunction with the PCP QC Geophysicist.

SYMBOL 183 \f "Symbol" \s 10 \h
Shot and receiver stacks should be  used for QC and be available upon request.

SHOT & RECEIVER HAND STATIC

SYMBOL 183 \f "Symbol" \s 10 \h
Static may be partially removed  by  hand  from  common  shot  and  receiver stacks. Such Static must be justified from a review of the first break plot and the interpreted structural model. This step must also be noted in the EBCDIC header, and the PCP QC Geophysicist must be made aware of it.

STACKING

SYMBOL 183 \f "Symbol" \s 10 \h
An un-weighted stack should  be produced as a standard product. Should a weighting process be applied in stacking, the PCP QC Geophysicist must be made aware of the weighting algorithm.

SYMBOL 183 \f "Symbol" \s 10 \h
The method of stack normalization should be made known to the processing group through Bill Goodway.


MUTE DESIGN  

SYMBOL 183 \f "Symbol" \s 10 \h
All mutes should be off-line.

SYMBOL 183 \f "Symbol" \s 10 \h
The final mute applied to the data should be designed from  unmuted  common  offset stacks.

SYMBOL 183 \f "Symbol" \s 10 \h
Unmuted COFF stacks with the mute pattern displayed , are required.

SYMBOL 183 \f "Symbol" \s 10 \h
The mute may be required  to vary  along  an individual  line, at  tie points the mute patterns should agree.

SYMBOL 183 \f "Symbol" \s 10 \h
A  stretch mute test may be required and will be defined on an individual basis.

SYMBOL 183 \f "Symbol" \s 10 \h
If there is a specific noise trend,  surgical mutes  should  be considered to eliminate or scale down this noise.

NON SURFACE CONSISTENT "TRIM" STATIC  

SYMBOL 183 \f "Symbol" \s 10 \h
The maximum static shift  allowed  and  the  number  of traces used to generate the model  trace should be kept to a minimum e.g. + or - 6 ms and 3 traces.

SYMBOL 183 \f "Symbol" \s 10 \h
 No weighting or mixing of the CMP's should be applied without specific instructions from the PCP QC Geophysicist.

ATTENUATION OF NOISE


Data contaminated  by  coherent  noise can be improved  by transforming the data into some other  domains  where the noise may be removed.

DOMAIN

SYMBOL 183 \f "Symbol" \s 10 \h
The domain (shot or CMP) in which the filter is designed and applied must be defined.  For multiple attenuation the filters should be applied in the CMP domain.

SYMBOL 183 \f "Symbol" \s 10 \h
 A filter response in the t-x (appropriate for the method) and the transformed domains, must  be  provided  to  the  PCP QC Geophysicist. 

TRANSFORMATION

SYMBOL 183 \f "Symbol" \s 10 \h
Transformation T-X to  F-K domain should be at least the next power of two for time and space sampled traces to avoid wraparound.

RESPONSE

SYMBOL 183 \f "Symbol" \s 10 \h
In the case of f-k filtering the displays which are  required  are two  typical  shots in t-x space, and in its transform f-k space.

SYMBOL 183 \f "Symbol" \s 10 \h
The testing required when noise attenuation is being done in a domain  other than the f-k domain will depend on the particular process and  will be done  on  an individual basis. 

 SYMBOL 183 \f "Symbol" \s 10 \h
No noise add-back should be applied on initial noise attenuation tests in shot or stack domain. 

SYMBOL 183 \f "Symbol" \s 10 \h
A difference stack is required to see if any signal is being removed.

Automatic surface consistent static must be recalculated after noise attenuation has been applied.
References
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 ANTI-ALIAS K- FILTERING 


Spatial noise attenuation by anti-alias filtering for CMP resample/sort ensuring full stack array effect;


A form of spatial or wave number K-filter should be applied to NMO and residual static corrected shots with a short window reversible AGC. This anti-alias filter protects the zero wave number signal from noise that will wrap around into the stack array on resampling or sorting to the CMP domain. The filter parameters are a function of the shot move-up and original shot Nyquist that can be determined from the stacking diagram examples shown below for on-station shooting. Note that sorting or resampling to domains other than CMP i.e. receiver or common-offset domains will require similar spatial anti-aliasing but with different parameters.

CDP OFFSET RESAMPLING FOR VARIOUS SHOT SPACING WITH ON-STATION 

SHOOTING 


[image: image2.wmf]CDP MIDPOINT

1,1

1,1

1,1

2,2

2,2

2,2

3,3

3,3

3,3

4,4

4,4

4,4

5,5

5,5

5,5

6,6

6,6

6,6

7,7

7,7

7,7

6,6

2,2

4,4

8,8

8,8

8,8

8,8

12,12

12,12

12,12

12,12

11,11

11,11

11,11

10,10

10,10

10,10

10,10

9,9

9,9

9,9

13,13

13,13

13,13

14,14

14,14

14,14

14,14

15,15

15,15

15,15

16,16

16,16

16,16

16,16

SHOT/REC GATHER

SHOT/REC

   1

  1

  1

2,2

  3

   3

  3

4,4

4,4

   5

  5

   5

6,6

  7

  7

  7

6,6

2,2

8,8

8,8

12,12

12,12

 11

 11

 11

10,10

10,10

  9

  9

  9

 13

 13

 13

14,14

14,14

 15

 15

 15

16,16

16,16

RECEIVER 

SHOT 

STACKING DIAGRAMS OF CDP MIDPOINT OFFSETS IN STATIONS

FOR VARIOUS SHOT MOVE-UP ACQUISITION DESIGN

SHOT MOVE-UP

WORST RESAMPLE

 K-FILTER SPATIAL ANTIALIAS  

1

2

3

4

2x

4x

6x

8x

1/2-1

1/4-1/2

1/6-1/3

1/8-1/4

4,4

12,12

RECEIVER GATHER

  1

  2

  3

  3

4,4

  5

  5

  6

  7

   6

  2

8,8

12,12

 11

 11

 10

 10

  9

 13

  13

 14

  14

 15

16,16

SHOT GATHER

SHOT 

  1

  2

   3

  5

  6

  7

  7

8,8

  11

 10

  9

  9

   13

 14

 15

 15

16,16

  1

RECEIVER 

  1

  1

  2

  2

3,3

  4

  4

  5

  5

6,6

  7

  7

6,6

12,12

12,12

 11

 11

 10

 10

9,9

 13

 13

 14

 14

15,15

 16

 16

SHOT GATHER

8

8

AS FRACTION OF SHOT NYQUIST

TRAPEZOID CORNER WAVENUMBERS  

CDP MIDPOINT

CDP MIDPOINT

CDP MIDPOINT

 GATHER

 GATHER

 GATHER

 GATHER

 GATHER


Any questions regarding K-filtering should be addressed to Bill Goodway.

FINAL FILTER TEST  

SYMBOL 183 \f "Symbol" \s 10 \h
 A harmonic analysis must be performed on 50 CMP's of  the  final  stack, which represents typical data quality. 

SYMBOL 183 \f "Symbol" \s 10 \h
Both  a  narrow and broad band test are required. The narrow band test should  be  run  in  the  same  way  as described under 'Initial harmonic test' above. 

SYMBOL 183 \f "Symbol" \s 10 \h
The broad band test should be conducted as follows: 

 
From an initial estimate of the limit of  useful  frequencies, the design of the broad band test should hold the lower limits constant and vary the upper  in increments  of 10Hz. The upper limit should then be  held  constant  and  the  lower limit  varied  in  a  similar  fashion. For  example, if the optimal limits are seen to be 15Hz. and 85Hz, the test  should   appear as  follows:

      out-out
    10/15-65/80

     5/10-85/105
    10/15-75/95

     7/14-85/105
    10/15-85/105

     15/20-85/105
    10/15-90/110


    10/15-95/120

In the case of  Butterworth  filters  a  slope  of 24, and  72   dB/oct. should  be  used  on  the  low  and  high  ends respectively. 

SYMBOL 183 \f "Symbol" \s 10 \h
A single trace scalar should be applied to the broad  band  filter   tests,  similar  to  that  which  will  be applied on the final filmed  section.


MIGRATION

The types of migration available  from each center should  be  made  known  to  the  processing  department .

POST-STACK TIME MIGRATION

SYMBOL 183 \f "Symbol" \s 10 \h
Migration should be run on the full  data  length,  and  frequency  bandwidth of the data. In cases of noise contamination either frequency band restriction or F-X spatial noise attenuation should be tested and run prior to migration. 
SYMBOL 183 \f "Symbol" \s 10 \h
The migration velocity must be tested on at least 200 CDP's, running the migration on a portion of a chosen line with the velocity varying  from  80%  to  110%  of  the  stacking  velocity  in increments of 10%, on data exhibiting little structure and in increments of 5% for structured data.

SYMBOL 183 \f "Symbol" \s 10 \h
Other parameters should be   tested   on  an  individual  basis;

FD migration  
tau steps dip and differencing accuracy.

Kirchhoff  
aperture restriction and amplitude preservation for artifact control.

FK 
velocity  field  controlled for depth   conversion.

Phase shift or F-X 
time and space windowing for frequency or f-k transform, padding and overlap.

SYMBOL 183 \f "Symbol" \s 10 \h
Migration velocities should be referenced from surface or floating datum close to the surface in time. Data gain tapering and trace padding should be applied, especially with poor S/N data.  If possible the migration angle or aperture should be varied in time through the section (i.e. decrease in angle with increase in time).

SYMBOL 183 \f "Symbol" \s 10 \h
In some cases the impulse response of the migration operator will be required .

PRE-STACK TIME AND DEPTH MIGRATIONS 

SYMBOL 183 \f "Symbol" \s 10 \h
This will be discussed on an individual basis for specific datasets.

PLOTS REQUIRED DURING PROCESSING

TESTS REQUIRED

Spherical divergence     
Scatter diagram          

Deconvolution            
Noise attenuation        

Initial harmonics        
Migration                

Mute                     
Final filter   

DISPLAY SCALES

  Paper plots should be produced at  the  following  scales,  unless otherwise specified.

Tests, shot Records,  
   16TPI 7.5 IPS  2.5sec.

Narrow band harmonic tests   
   16TPI 7.5 IPS  2.5sec.

Broad band harmonic tests 
   16TPI 7.5 IPS  2.5sec.

CDP & COFF stacks  
   16TPI 7.5 IPS  2.5sec

structural datasets 
   1:2000 5 IPS  full data length

squash plots   
   48TPI 7.5 IPS  2.5sec

ANNOTATION

SYMBOL 183 \f "Symbol" \s 10 \h
All displays must include line number, area name, section type  and  the date the section was generated.

SYMBOL 183 \f "Symbol" \s 10 \h
A comprehensive   processing   history must be attached to the plot. This should   include  all  processes  and parameters applied to the corresponding dataset. This would equate to a translation into English of the text job file.

SECTION 3 

   ADDITIONAL PROCESSING PROCEDURES 3-D

This section outlines the differences between  3-D and 2-D processing. 

3-D GEOMETRY

SYMBOL 183 \f "Symbol" \s 10 \h
A raw shot Q.C. display may be requested after application of the geometry.  Traces on the East or North side of the survey should be displayed on the right hand side of the record.

SYMBOL 183 \f "Symbol" \s 10 \h
A refraction based check should be used to ensure all skids, etc., have been included and that there are no errors or omissions.

· In the case of Mega-bin surveys the geometry may be written with or without the “dead trace”  included.

SYMBOL 183 \f "Symbol" \s 10 \h
The shot and receiver location map must be reconciled with the location map sent to the processing center.

SYMBOL 183 \f "Symbol" \s 10 \h
If there are discrepancies (of more than 10m horizontal or 5m vertical ) between the shot and receiver locations provided by the Survey company and the locations from the geometry;

1. the PCP QC Geophysicist must be informed, and agree with the repositioning.

2.  a new survey disk (SEGP1 format) ,and a listing of the differences must be sent to Judy Mooney.

SYMBOL 183 \f "Symbol" \s 10 \h
The following maps should be sent to the PCP QC Geophysicist early in the processing sequence:


-
shot and receiver location map based on the input geometry.


-
fold map:  various offset distances may be requested.


-
bin center location map.


Other maps which may be requested include:


-
offset distribution map


-
mid-point scatter map


-
COFF location  and azimuth map

SYMBOL 183 \f "Symbol" \s 10 \h
Besides the project name, the above maps must also bear the full line id. e.g. PCP-NOR-953D-06


PanCanadian describes bin lines within a 3-D volume as East-West lines and North-South lines, unless otherwise specified. 

SYMBOL 183 \f "Symbol" \s 10 \h
Any rotation of the 3-D grid from the UTM co-ordinate system should be noted and referenced to the NE corner with a counter-clockwise rotation designated as positive.

SYMBOL 183 \f "Symbol" \s 10 \h
All 3-D grids should be written for square or rectangular shapes.  This may create dead bin centers within the survey.  These dead bins must be kept throughout the processing sequence to the stack so that all PanCanadian 3-D stacks contain a data set with a rectangular shape. 

SYMBOL 183 \f "Symbol" \s 10 \h
The co-ordinates of the four corners of the rectangular grid as well as the rotation from the NE corner should be annotated on the label of the 3-D stack tape, as well as noted in the EBCDIC header, even if the corner bin is a dead bin.  

SYMBOL 183 \f "Symbol" \s 10 \h
The bin and fold maps should include the township and range lines and the UTM co-ordinates (with datum specified) for the corners, and road allowances.  These maps are required on film. The film of the bin map should include the location of velocity analysis with a listing of velocity functions. 

SYMBOL 183 \f "Symbol" \s 10 \h
The bin centers should be in SEG P1 format.

REFRACTION ANALYSIS

SYMBOL 183 \f "Symbol" \s 10 \h
A full 3-D refraction analysis is required on all 3-D datasets. A  contour map of the  refraction static is required.

SYMBOL 183 \f "Symbol" \s 10 \h
The weathering model should be displayed in terms of thickness, velocity, static correction and elevation profile. 
VELOCITY ANALYSISXE "VELOCITY ANALYSIS"
SYMBOL 183 \f "Symbol" \s 10 \h
 2-D velocity analysis over an area of bins may be used. For steep  dips or long offsets, however, three dimensional velocity analysis is required.

SYMBOL 183 \f "Symbol" \s 10 \h
In its final version, the bin center location map should show the velocity analysis locations.

RESIDUAL 3-D SURFACE CONSISTENT STATICXE "SURFACE CONSISTENT STATIC"
SYMBOL 183 \f "Symbol" \s 10 \h
The 3-D surface consistent static solution should be interactively updated along with the velocity solution.

SYMBOL 183 \f "Symbol" \s 10 \h
The model may vary between 5 x 5 and 11 x 11 macrobins depending on structure and bin size.

SYMBOL 183 \f "Symbol" \s 10 \h
The maximum shift should be kept in the order of +/- 16ms.

SYMBOL 183 \f "Symbol" \s 10 \h
A printout of the static calculated should be available.

INTERPOLATION

SYMBOL 183 \f "Symbol" \s 10 \h
In the case of rectangular binning interpolation to half the bin in one or both directions to obtain a square bin with F-X or dip preserving filters should be done before migration.

SYMBOL 183 \f "Symbol" \s 10 \h
The method of interpolation must be tested and provided to the PCP QC Geophysicist.

XE "TRIM STATIC"
TRIM STATICXE "TRIM STATIC"
SYMBOL 183 \f "Symbol" \s 10 \h
Some lines in each orientation (NS & EW)  within the volume  should be displayed  before and after the application of trim static.

SYMBOL 183 \f "Symbol" \s 10 \h
The maximum shift should be kept small, +/- 8 ms.

SYMBOL 183 \f "Symbol" \s 10 \h
The static calculated in the trim run should be made available to the PCP QC Geophysicist upon request.

3D BIN BALANCING

 
When some form of bin balancing is being used in 3D stacking, the PCP QC Geophysicist must be made aware of the process involved and sanction its use on each dataset individually.

MIGRATIONXE "MIGRATION"
SYMBOL 183 \f "Symbol" \s 10 \h
 It may be necessary to test a small volume of data for migration technique and the velocity model.  

SYMBOL 183 \f "Symbol" \s 10 \h
 Pre-stack time migration issues should be discussed on an individual basis.

MERGING 3D's 

 
When two or more 3D volumes are being merged issues such as static, phase, bin size, amplitude, and line and trace azimuth must be considered. These will be addressed on an individual basis at the time of merging.

Requirements are:

SYMBOL 183 \f "Symbol" \s 10 \h
A new bin map and tape (SEG P1 format) for each merged volume.

· A diskette containing the surface locations of the merged volumes.

SECTION 4  

 PROJECT CONSOLIDATION
· 
The specific tape and filming requirements on each project will be defined by the PCP QC Geophysicist in the "Project Completion Requirements " form, and will be faxed to the processing center. An example of this form is included at the end of this section.
FILM DISPLAYS

INFORMATION REQUIRED ON FILM SECTION

 In general filming will not commence until all the ties within a 2D grid have been reconciled. Sections should only be filmed after the PCP QC Geophysicist has given instruction to do so, and specified the scales.

 The film section must include the following information. 

The side label should contain:
SYMBOL 183 \f "Symbol" \s 10 \h
Reference # and Line # (with all prefixes)

SYMBOL 183 \f "Symbol" \s 10 \h
Township and range, and direction

SYMBOL 183 \f "Symbol" \s 10 \h   All acquisition parameters

SYMBOL 183 \f "Symbol" \s 10 \h   All processing parameters (complete for every process used)

The filmed sections include:
SYMBOL 183 \f "Symbol" \s 10 \h
10 ms and 100 ms timing lines

SYMBOL 183 \f "Symbol" \s 10 \h
total static applied 

SYMBOL 183 \f "Symbol" \s 10 \h
total refraction static.

SYMBOL 183 \f "Symbol" \s 10 \h
surface elevation 

SYMBOL 183 \f "Symbol" \s 10 \h
fold  (to some specified offset)

SYMBOL 183 \f "Symbol" \s 10 \h
final velocity tabulations at all analysis points with reference datum defined.

SYMBOL 183 \f "Symbol" \s 10 \h
shot points (station numbers) and dead trace overlays.

SYMBOL 183 \f "Symbol" \s 10 \h
shot point surface location and depth in subsurface.

SYMBOL 183 \f "Symbol" \s 10 \h
tie locations

SYMBOL 183 \f "Symbol" \s 10 \h
The  north and east of lines should be on the right hand side of the section.

SYMBOL 183 \f "Symbol" \s 10 \h
In the case of a line which runs exactly NW-SE the line should be plotted with the SE on the right of the section, irrespective of where the first shot point is located.

Within a given project the elevation and static scales used should be kept constant where at all possible. The plotting intensity of the film should also be kept constant. Clipping of traces on film sections is not acceptable.

A paper example of the film display should be provided for one line from each data vintage prior to filming.

ADDITIONAL FILM REQUIREMENTS - 3D
SYMBOL 183 \f "Symbol" \s 10 \h
A film of the squared off bin center location map (showing the UTM of the bin center of the four corner bins). The Township and Range lines are also required. Well locations may be required on this map.

· If a non-interpolated volume is generated a bin center location map is required for both the interpolated & non-interpolated volumes.

SYMBOL 183 \f "Symbol" \s 10 \h
All lines must be referred to as North-South and East-West lines.

SYMBOL 183 \f "Symbol" \s 10 \h
The filmed sections include:


-  bin center annotation


-  total static applied (contour map is desirable).


-  surface elevation (contour map).


-  final velocity functions with reference to time zero, datum or surface (this should be on the bin map).


-  fold map (to some specified offset).

· A bin center location map is required for both the interpolated & non-interpolated volumes.

POLARITY  

SYMBOL 183 \f "Symbol" \s 10 \h
PanCanadian (SEG) normal polarity is defined by the first kick of the first break (on the demultiplexed records) kicking downwards, (i.e. in going from a lower to a higher impedance a trough is generated). 

SYMBOL 183 \f "Symbol" \s 10 \h
The phase of a section may be rotated from the processing 'normal polarity' based on well ties or other information. This rotation should be defined on the label.

SYMBOL 183 \f "Symbol" \s 10 \h
Plotting polarity refers to whether or not the polarity has been flipped in the plotting.

AMPLITUDES


Stacks in digital form should have an RMS amplitude value for long window scaling of 10,000 for all windows. The range of amplitudes (maximum negative & maximum positive amplitude value) in the zone of interest must be established for each trace and stored in header bytes 121-124 and 125-128 respectively as IBM floating point.

DIGITAL REQUIREMENTS

The full processed data length SEG Y format version normal SEG polarity is required.

The types of SEG Y tape required for all final stacks are:

3D- SEG Y on 8 mm tape, DLT or on LINK

2D-SEG Y on disk copy in UNIX TAR format on 8-mm exabyte tapeXE "8-mm exabyte tape", or on LINK

NAMING CONVENTION FOR SEG Y ON DISK TAR TAPE 2D:

The following naming convention must be used:

reference number.line name.stack type & version . month & year of generation . Processing Company name. sgy

example :

73379.PCPR-VER-993D-02P.Type.042000.abc.sgy

NOTE YEAR IS A 4 DIDGET #

Also required are:
 8-mm exabyte tape (or preferred media) in contractor's own format with  CDP/SHOT gathers, both with decon & without decon**, no mute applied. Together with all geometry, static & velocity files in contractor's own format .

The intent of this requirement is to allow a project to be re-started or continued without reprocessing from field data.


** Contractors may choose to provide a set of decon gathers only, providing they agree to restart a project from field data at no extra charge.

  NO TAPES SHOULD BE ERASED BEFORE THE SEG Y  STACK  TAPE  OF THE UNFILTERED, UNGAINED STACKS HAS BEEN APPROVED BY PANCANADIAN.

FORMAT FOR SEG Y ON DISK TAR TAPE 2D:

This tar command  must be done from within the directory where the files reside. 

SYMBOL 183 \f "Symbol" \s 10 \h
The tar files must not have any path names in front of them.

SYMBOL 183 \f "Symbol" \s 10 \h
The default block size of 20 must be used. 

This may be either high or low density.

Recommended Command:   >tar -cvf /dev/device name   

Note : This is not the same as writing the SEG Y data onto an 8-mm tape.

NAMING CONVENTION FOR SEG Y ON DISK 2D & 3D:

The following naming convention must be used:

reference number.line name.stack type & version . month & year of generation . processing Company name . sgy

example : 73379.PCPR-VER-993D-02P.Type.042000.abc.sgy

NOTE YEAR IS A 4 DIDGET #
reference number: Supplied by PCP
line name: Supplied by PCP
stack type: *See below for convention

Version: more than one version of a given line may be put on exabyte tape , at various stages in the processing, all of these versions must have the same number of traces and the same shotpoint to trace relationship.

Company name is an abbreviation, & is defined for each Contractor


For all projects, reference numbers and line names may be found on the processing sheet.

Type: the naming convention for version types is defined below, names may be compounded to reflect many process, (each process must be separated by a dash (-))

Non final stack should contain temp

Example: 73379.PCPR-VER-993D-02P.f-mig.temp.042000.abc.sgy
Stack Type- Naming Convention[image: image1.png]PanCanadian




 NOTE : LAST PROCESS APPLIED - NAMED FIRSTexample : 73379.PCPR-VER-993D-02P.f-prmig.042000.abc.sgy = filtered pre stack time migration

example : 73379.PCPR-VER-993D-02P.f-mig.042000.abc.sgy = filtered post stack time migration

SIDE LABEL TEXT FILE 2D & 3D

The digital text file describing all acquisition and detailed processing parameters. This file should also include the velocity functions used. 

· This file is the equivalent of a film side label. A printout of one version of this text file is also required.

· For 3D projects this should be put on 3.25” Disc in UNIX  TAR format)

· naming convention to be used for text files
Same as for segy files with the extension ( .sgy. txt)


 example : 73379.PCPR-VER-993D-02P.Type.042000.abc.sgy.txt    

The first six lines of this file should contain the following information:


Reference Number 


Line Name


Section Type


Trace Range


Shotpoint  Range



Sample Rate

3D SEG Y VOLUMES

SYMBOL 183 \f "Symbol" \s 10 \h
 3D -All non-rectangular grids should be padded with dead bins to form a rectangular shape.

SYMBOL 183 \f "Symbol" \s 10 \h
3D - No line may be split between tapes and it is preferred that data volumes are complete on each tape.

SYMBOL 183 \f "Symbol" \s 10 \h
A partial tape dump and partial data display of the tape at 16 TPI and 3.5 IPS is required. to ensure correct header positions and complete data.

SYMBOL 183 \f "Symbol" \s 10 \h
A BIN tape containing UTM coordinates of the bin centers in SEG P1 format is required.

SYMBOL 183 \f "Symbol" \s 10 \h
All lines must be referred to as East-West and North-South on tape labels.

SYMBOL 183 \f "Symbol" \s 10 \h
In some cases an additional volume containing -RMS ( or interval) velocity field of the entire volume in samples will be required:

 The first 10 samples should contain following information:

Sample #
Value

1
Elevation static

2
V1 refraction static

3
V2 refraction static

4
Elevation

5
Depth of V0

6
Depth of V1

7
Depth of V2

8
Shot static

9
Receiver static

10
Total static

SEG Y TAPES 

 The SEG Y tape is the first priority when processing is complete.

TAPE LABELS

The following information is required on all final tapes.

Reference number
 Line number (full line # must be used)

Format
Tape Density

Record Length
Sample Rate

Date Produced
Contractor & Contractor tape number

Shotpoint range


File sequence on tape e.g. 1)  40351.PCP-CAP-950263

                                                 2)  40352.PCP-CAP-950264

3D volumes should specify the primary sort direction on the label

Versions must be clearly marked, so as to distinguish easily between the different processed versions e.g. Filtered or unfiltered and scaled or unscaled, Phase rotation degrees applied, offsets limited, etc.

SEG Y FORMAT

RECORD          
     DESCRIPTION

Block  #1
 A 3200 byte card image record ( 40 cards equivalent)  of EBCDIC characters.

Block  #2 
 A 400 byte header record of binary information (see below for contents)

 
 Records #1&#2 make up the line identification header.

Block  #3 
240 bytes trace header followed by the seismic data trace #1. (see below for trace header content)

Block  #4 
   240 bytes trace header followed by the seismic data trace #2

     "
     "

Block  #n+2
 240 bytes trace header  followed by the seismic data trace #n

Block  #n+3
  End of file mark

Block  #n+4
  End of file mark

DESCRIPTION OF REEL IDENTIFICATION HEADER.

SYMBOL 183 \f "Symbol" \s 10 \h
The EBCDIC part of the line header describes the data in a format consisting of 40 lines with 80 characters per line.

SYMBOL 183 \f "Symbol" \s 10 \h
 Multiple lines must be separated by a single EOF

SYMBOL 183 \f "Symbol" \s 10 \h
All unused card image characters are EBCDIC blank. 

SYMBOL 183 \f "Symbol" \s 10 \h
 This is  a non-standard EBCDIC header .


The  EBCDIC header must be completed as defined in the description below. Note that the shaded byte locations must be completed correctly. The  processing parameters should  be defined as accurately as possible in the space available.

SEG Y EBCDIC HEADER
2D SEG Y EBCDIC HEADER 


    BYTES            
DESCRIPTION.


    4
 Processed by:

SYMBOL 52 \f "Monotype Sorts"
   18
Processing Company name:

SYMBOL 52 \f "Monotype Sorts"
   44
Date Produced: YYYYMM

SYMBOL 52 \f "Monotype Sorts"
   50
Line Status:

SYMBOL 52 \f "Monotype Sorts"
   84
Reference #:

SYMBOL 52 \f "Monotype Sorts"
   95
Line Name:

SYMBOL 52 \f "Monotype Sorts"
  127
Projection:  ( Cartographic Reference System e.g. UTM)

SYMBOL 52 \f "Monotype Sorts"
  139
Central Meridian:

SYMBOL 52 \f "Monotype Sorts"
  154
Measured units:

SYMBOL 52 \f "Monotype Sorts"
  180
Sample Interval:   

SYMBOL 52 \f "Monotype Sorts"
  204
Samples/Trace:

SYMBOL 52 \f "Monotype Sorts"
  232
NAD:


  251
Spread:   

SYMBOL 52 \f "Monotype Sorts"
  312
ATS:


  341
Station & source interval:

SYMBOL 52 \f "Monotype Sorts"
  389
Fold:


  411
Source:


  457
Phase Correction Applied:

SYMBOL 52 \f "Monotype Sorts"
  500
Datum Elevation:

SYMBOL 52 \f "Monotype Sorts"
  542
Replacement velocity:

SYMBOL 52 \f "Monotype Sorts"
  585
Bulk time in ms. between first sample and zero time on the data.

SYMBOL 52 \f "Monotype Sorts"
  610
End time:

SYMBOL 52 \f "Monotype Sorts"
  644 - 690
Processing Description: ( i.e. "multiple-attenuated mig" )

SYMBOL 52 \f "Monotype Sorts"
  691-704
Segy File type (i.e. mig-ma)

SYMBOL 52 \f "Monotype Sorts"
  804 -2560  
Accurate Processing information;

Processing sequence #  and Processing step


    BYTES            
DESCRIPTION.


  2655
Shot point: IBM  fl. Pt BYTE 17-20


  2735
CMP :  32 bit int. ; BYTE 21-24


  2815
Surface XY :  32 bit int. ; BYTE  73-76 ; 77-80


  2896
Bin XY       :  32 bit int. ; BYTE 81-84; 85-88  


  2976
 Lat./Long : 32 bit int. ; ( VALUE *  E X P 7 )  BYTE 181-184; 185-188

SYMBOL 52 \f "Monotype Sorts"
  3065
Lat./Long of first SP: Decimal Degree Format

SYMBOL 52 \f "Monotype Sorts"
  3094
Lat./Long of last SP: Decimal Degree Format

SYMBOL 52 \f "Monotype Sorts"
  3145
First SP: 32-bit int.

SYMBOL 52 \f "Monotype Sorts"
 3174
Last SP: 32-bit int.

NOTE:

 SYMBOL 52 \f "Monotype Sorts" INDICATES MANDATORY BYTE POSITION

3D SEG Y EBCDIC HEADER

    BYTES            
DESCRIPTION.


    4
 Processed by:

SYMBOL 52 \f "Monotype Sorts"
   18
Processing Company name:

SYMBOL 52 \f "Monotype Sorts"
   44
Date Produced: YYYYMM

SYMBOL 52 \f "Monotype Sorts"
   50
Line Status:

SYMBOL 52 \f "Monotype Sorts"
   84
Reference #:

SYMBOL 52 \f "Monotype Sorts"
   95
Line Name:

SYMBOL 52 \f "Monotype Sorts"
  128
Projection:  ( Cartographic Reference System e.g. UTM)

SYMBOL 52 \f "Monotype Sorts"
  139
Central Meridian:

SYMBOL 52 \f "Monotype Sorts"
  154
Measured units:

SYMBOL 52 \f "Monotype Sorts"
  180
Sample Interval:   

SYMBOL 52 \f "Monotype Sorts"
  204
Samples/Trace:

SYMBOL 52 \f "Monotype Sorts"
  232
NAD:


  251
Source & Receiver Line spacing:   

SYMBOL 52 \f "Monotype Sorts"
  312
ATS:


  341
Station & source interval:

SYMBOL 52 \f "Monotype Sorts"
  389
Fold:


  411
Source:


  457
Phase Correction Applied:

SYMBOL 52 \f "Monotype Sorts"
  500
Datum Elevation:

SYMBOL 52 \f "Monotype Sorts"
  542
Replacement velocity:

SYMBOL 52 \f "Monotype Sorts"
  585
Bulk time in ms. Between first sample and zero time on the data.

SYMBOL 52 \f "Monotype Sorts"
  610
End time:

SYMBOL 52 \f "Monotype Sorts"
  644 - 690
Processing Description: ( i.e. "multiple-attenuated mig" )

SYMBOL 52 \f "Monotype Sorts"
  691-704
Segy File type (i.e. mig.ma)

SYMBOL 52 \f "Monotype Sorts"
  804 –2240  
Accurate Processing information;

Processing sequence #  and Processing step


 2266
Primary sort line # :  32-bit int.  BYTE 17


    BYTES            
DESCRIPTION.


 2346
Secondary sort line  # :  32 bit int. BYTE 21


 2426
Primary sort direction   : N/S  or  E/W


 2576
Surface XY 32 bit int.  BYTE 73-76; 77-80


 2656
Bin XY            :  32 bit int. BYTE  81-84 ; 85-89  


 2724  
Lat./Long : 32 bit int. ( VALUE *   E X P 7 ) ;  BYTE 181-184; 185-188 

SYMBOL 52 \f "Monotype Sorts"
 2830
Co-ord UTM  of NE Corner bin: 

SYMBOL 52 \f "Monotype Sorts"
 2910
Co-ord UTM of NW Corner bin: 

SYMBOL 52 \f "Monotype Sorts"
 2990
Co-ord UTM of SE Corner bin: 

SYMBOL 52 \f "Monotype Sorts"
 3070
Co-ord UTM of SW Corner bin: 


 3160
 End EBCDIC

NOTE :

SYMBOL 52 \f "Monotype Sorts" INDICATES MANDATORY BYTE POSITION 

The EBCDIC header format in spreadsheet form is set out at the end of this section, for both 2 & 3D (this is available on disk upon request).

SEG Y BINARY LINE HEADER.

 2D  SEG Y BINARY LINE HEADER
       BYTES
DESCRIPTION.

 01-04   
Reference # 

13-14   
# of data traces/record

15-16  
Zeros.

17-18   
Sample interval in microseconds (for this reel)

19-20  
Sample interval in microseconds (for field reel)

21-22 
# of samples/data trace (for this reel)

23-24 
# of samples/data trace (for field reel) 

25-26   
Data sample format code. 

1= IBM floating point (4 bytes)

2= Fixed point integer (4 bytes)

3= Fixed point integer (2 bytes)

27-28   
CMP fold.

29-30
Trace sorting code.

  1= Shot

  2= CMP ensemble  

  3= Single fold continuous profile.

  4= Horizontal stacked.

 33-36 
Datum elevation.

 37-40  
Replacement velocity.

41-44  
Station interval.

 45-52  
Zeros.

 53-56   
Measurement system.    1= meters.     2= feet.

 57-400   
Zeros.

3D SEG Y BINARY LINE HEADER
       BYTES
     DESCRIPTION.

   1-04  
Reference # 

13-14   
# of data traces/record

15-16  
Zeros.

17-18   
Sample interval in microseconds (for this reel)

19-20  
Sample interval in microseconds (for field reel)

21-22 
 # of samples/data trace (for this reel)

23-24 
# of samples/data trace (for field reel) 

25-26   
Data sample format code. 

1= IBM floating point (4 bytes)

2= Fixed point integer (4 bytes)

3= Fixed point integer (2 bytes)

 27-28   
CMP fold.

 29-30
Trace sorting code. 

  1= Shot 

  2= CMP ensemble  

  3= Single fold continuous profile.

  4= Horizontal stacked.

 33-36 
Datum elevation.

 37-40  
Replacement velocity.

 41-44  
Station interval.

 45-52   
Zeros.

 53-56   
Measurement system.    1= meters.     2= feet.

 57-400   
Zeros.

TRACE HEADER FORMAT FOR CMP STACKED DATA.

2D TRACE HEADER FORMAT FOR CMP STACKED DATA.

BYTES           
 DESCRIPTION


BYTES           
 DESCRIPTION

SYMBOL 52 \f "Monotype Sorts"
  1-04        
Tr. sequence # within line - a line should not be split onto two reels

SYMBOL 52 \f "Monotype Sorts"
  5-08                               
Trace sequence # within reel - each reel begins with trace #1                                   


  9-16        
Zeros

SYMBOL 52 \f "Monotype Sorts"
 17-20         
Surface station # in IBM floating point.

SYMBOL 52 \f "Monotype Sorts"
 21-24 
CMP ensemble #. 32 bit int.


 25-28
Zeros.

SYMBOL 52 \f "Monotype Sorts"
 29-30 
Trace ID code    1= Seismic data (default).      2= Dead.


 31-40
Zeros.

SYMBOL 52 \f "Monotype Sorts"
 41-44  
Surface Station elevation.


 45-48 
Zeros.


 49-52 
Source depth - linked to subsurface CMP through Stn # without interpolation


 53-56
Datum elevation.


 57-60  
Replacement velocity


 61-64
Zeros


 65-68
Fold

SYMBOL 52 \f "Monotype Sorts"
 69-72
Bulk time in ms. between first sample and zero time on the data

SYMBOL 52 \f "Monotype Sorts"
 73-76 
SURFACE coordinate - X (UTM) in 32-bit integer  nearest station.

SYMBOL 52 \f "Monotype Sorts"
 77-80 
SURFACE coordinate - Y (UTM) in 32 bit integer  nearest station.

SYMBOL 52 \f "Monotype Sorts"
 81-84 
BIN coordinate - X (UTM) in 32 bit integer

SYMBOL 52 \f "Monotype Sorts"
 85-88 
BIN coordinate - Y (UTM) in 32 bit integer


 89-92
Zeros

SYMBOL 52 \f "Monotype Sorts"
 93-96
Shot static- linked to subsurface CMP through Stn # without interpolation

SYMBOL 52 \f "Monotype Sorts"
 97-100
Receiver static- linked to subsurface CMP through Stn # without interpolation 

SYMBOL 52 \f "Monotype Sorts"
 101-104
Total station static applied.

SYMBOL 52 \f "Monotype Sorts"
 105-108
Mute start time @ near offset (sec)


BYTES           
 DESCRIPTION

SYMBOL 52 \f "Monotype Sorts"
 109-112
Mute start offset @ near offset (m).

SYMBOL 52 \f "Monotype Sorts"
 113-116
 Mute end time @ far offset (sec)

SYMBOL 52 \f "Monotype Sorts"
 117-120
Mute end offset @ far offset (m)

SYMBOL 52 \f "Monotype Sorts"
 121-124
Maximum negative  amplitude value in the zone of interest (signed)   (IBM fl. pt.)


 125-128
Maximum positive amplitude value in the zone of interest   (IBM fl. pt..)


 129-180
Zeros

SYMBOL 52 \f "Monotype Sorts"
 181-184
Lat.  : 32 Bit int. (value * exp.) Decimal Degree Format without interpolation **

SYMBOL 52 \f "Monotype Sorts"
 185-188
Long  : 32 Bit int. (value * exp.)  Decimal Degree Format without interpolation **


 189-240
Zeros.

NOTE :

SYMBOL 52 \f "Monotype Sorts" INDICATES MANDATORY BYTE POSITION 

** Lat./Long values are to be taken from the survey sent to the Processing Contractor

3D TRACE HEADER FORMAT FOR CMP STACKED DATA.

BYTES           
 DESCRIPTION

SYMBOL 52 \f "Monotype Sorts"
 1-04        
 Tr. sequence # within 3-D volume, a 3-D volume should  be split at the 

end of a NS or EW line if necessary.

SYMBOL 52 \f "Monotype Sorts"
 5-08                               
Trace sequence # within reel - each reel begins with trace #1                                   


 9-12
Zeros


13-16      
 CDP # 

SYMBOL 52 \f "Monotype Sorts"
17-20         
EW line #  32 bit integer

SYMBOL 52 \f "Monotype Sorts"
21-24 
NS line #  32 bit integer


 25-28
  Zeros.

SYMBOL 52 \f "Monotype Sorts"
29-30 
Trace ID code    1= Seismic data (default).      2= Dead.


31-40
 Zeros.

SYMBOL 52 \f "Monotype Sorts"
41-44  
Surface  elevation


 45-48 
 Zeros.


 49-52 
 Source depth.


 53-56
 Datum elevation.


 57-60  
 Replacement velocity


 61-64
Zeros


 65-68
Fold


 69-72
Bulk time in ms. between first sample and zero time on the data.

SYMBOL 52 \f "Monotype Sorts"
73-76 
SURFACE co-ordinate - X (UTM) in 32 bit integer ( No Interpolation )

SYMBOL 52 \f "Monotype Sorts"
77-80 
SURFACE co-ordinate - Y (UTM) in 32 bit integer ( No Interpolation )

SYMBOL 52 \f "Monotype Sorts"
 81-84
BIN coordinate - X (UTM) in 32 bit integer

SYMBOL 52 \f "Monotype Sorts"
 85-88
BIN coordinate - Y (UTM) in 32 bit integer


 89-92
Zeros


 93-96
 Shot static- linked to subsurface CMP through Stn # without interpolation


 97-100
 Receiver static- linked to subsurface CMP through Stn # without interpolation 

SYMBOL 52 \f "Monotype Sorts"
101-104
Total station static applied. 


BYTES           
 DESCRIPTION

SYMBOL 52 \f "Monotype Sorts"
105-108 
Mute start time @ near offset (sec)

SYMBOL 52 \f "Monotype Sorts"
109-112
Mute start offset @ near offset (m) .

SYMBOL 52 \f "Monotype Sorts"
113-116
Mute end time @ far offset (sec)

SYMBOL 52 \f "Monotype Sorts"
117-120
Mute end offset @ far offset(m).


121-124
Maximum negative  amplitude value in the zone of interest (signed)  (IBM fl. pt.)


125-128
Maximum positive  amplitudes value in the zone of interest (IBM fl. pt.)


129-180
Zeros

SYMBOL 52 \f "Monotype Sorts"
181-184
Surface location, closest bin-Lat.  : 32 Bit int. (value * exp.) Decimal Degree Format without interpolation **

SYMBOL 52 \f "Monotype Sorts"
185-188
Surface location, closest bin-Long  : 32 Bit int. (value * exp.)Decimal Degree Format without interpolation **


189-240
 Zeros.

NOTE :

SYMBOL 52 \f "Monotype Sorts" INDICATES MANDATORY BYTE POSITION 

** Lat./Long values are to be taken from the survey sent to the Processing Contractor

.TRACE HEADER FORMAT FOR SHOT OR CMP GATHER DATA

Type
BYTES            
  DESCRIPTION

SYMBOL 52 \f "Monotype Sorts" 

 1-04 
 Tr. sequence # within line - continue to increase if additional reels are  required

SYMBOL 52 \f "Monotype Sorts" 

 5-08                          
 Trace sequence # within reel - each reel begins  with trace #1                                   

SYMBOL 52 \f "Monotype Sorts" 
4I
 9-12 
Original field record #. unique, add 10,000 to one version if duplicates exist 

SYMBOL 52 \f "Monotype Sorts" 
4I
13-16 
Trace # within the original field record. channel number 



17-20  
 Energy source pt # - used when more than one record occur at same source location

SYMBOL 52 \f "Monotype Sorts" 
4I
21-24   
CDP # OR Source station #



25-28           
Trace number in CMP (each ensemble starts with  trace # 1)

SYMBOL 52 \f "Monotype Sorts" 
2I
29-30 
Trace ID code 1= live 2= Dead.       3= reverse 



31-32  
Number of vertically summed shots or gathers yielding this record.          

SYMBOL 52 \f "Monotype Sorts" 
2R
33-34 
fold; set to 1.0 for prestack data 



35-36   
Data used, 1= production, 2= test.

SYMBOL 52 \f "Monotype Sorts" 
4R
37-40 
Source-to-receiver offset in terms of (+/-)  meters/feet 

SYMBOL 52 \f "Monotype Sorts" 
4R
41-44           
Receiver group elevation.

SYMBOL 52 \f "Monotype Sorts" 
4R
45-48 
Surface elevation at source.

SYMBOL 52 \f "Monotype Sorts" 
4R
49-52
Source depth below surface (a positive number).

SYMBOL 52 \f "Monotype Sorts" 

53-56 
Datum elevation.



57-60 
Zeros.

SYMBOL 52 \f "Monotype Sorts" 
4R
61-64
water depth at source

SYMBOL 52 \f "Monotype Sorts" 
4R
65-68
water depth at receiver 



69-73 
Zeros.

SYMBOL 52 \f "Monotype Sorts" 
4R
73-76  
Surface co-ordinate - X  

SYMBOL 52 \f "Monotype Sorts" 
4R
77-80  
Surface co-ordinate - Y 

SYMBOL 52 \f "Monotype Sorts" 
4R
81-84  
Receiver  co-ordinate - X 

SYMBOL 52 \f "Monotype Sorts" 
4R
85-88  
Receiver  co-ordinate - Y 



89-90 
Co-ordinate units; 1= distance, 2= seconds of arc.

SYMBOL 52 \f "Monotype Sorts" 

91-92 
Weathering velocity.



93-94 
Zeros.


Type
BYTES            
  DESCRIPTION



95-96  
Source uphole time



97-98  
Zeros.

SYMBOL 52 \f "Monotype Sorts" 
2R
99-100 
Source static correction for elevation 

SYMBOL 52 \f "Monotype Sorts"
2R
101-102
Receiver static correction for elevation 

SYMBOL 52 \f "Monotype Sorts"
2R
103-104   
all elevation and residual static applied, but not final datum static 



105-108   
Zeros.



109-110  
Delay recording time. Time in ms. between recording initiation and shot time zero

SYMBOL 52 \f "Monotype Sorts"
2R
111-112 
Mute start time- near offset

SYMBOL 52 \f "Monotype Sorts"
2R
113-114  
Mute end time- far offset normal split spread.



115-118 
Zeros.



119-120  
Gain type of field instruments; 1= fixed    2= binary  3= floating pt



121-124 
Zeros.



125-126 
Correlated: 1= no, 2= yes



127-128
Sweep start frequency.



129-130 
Sweep end frequency.



131-132
Sweep length in ms.



133-134
Sweep type: 1= linear, 2= other



135-136 
Sweep trace taper length at start in ms.



137-138
Sweep trace taper length at end in ms.



139-140 
Taper  type: 1= linear, 2= cos squared, 3= other

SYMBOL 52 \f "Monotype Sorts" 

141-142 
Alias filter frequency.



143-144  
Alias filter slope.

SYMBOL 52 \f "Monotype Sorts" 

145-146 
Notch filter frequency, if used.



147-148
Notch filter slope.

SYMBOL 52 \f "Monotype Sorts" 

149-150 
Low cut frequency, if used.

SYMBOL 52 \f "Monotype Sorts" 

151-152
High cut frequency, if used.



153-154 
 Low cut slope.


Type
BYTES            
  DESCRIPTION



155-156
 High cut slope.



157-158 
Shot sequence #.



159-180  
Zeros.

SYMBOL 52 \f "Monotype Sorts"
4R
181-184
cdp x-co-ordinate 

SYMBOL 52 \f "Monotype Sorts"
4R
185-188
cdp y-co-ordinate 

SYMBOL 52 \f "Monotype Sorts"
4R
189-192
cdp elevation; projected elevation from nearest surface location 

SYMBOL 52 \f "Monotype Sorts"
4R
193-196
static to move from floating datum to final datum 

SYMBOL 52 \f "Monotype Sorts"
4R
197-200
source surface location 

SYMBOL 52 \f "Monotype Sorts"
4I
201-204

receiver surface location 

SYMBOL 52 \f "Monotype Sorts"
4R
205-208
first break pick times 

SYMBOL 52 \f "Monotype Sorts"
4I
209-212
station number of cdp location 

SYMBOL 52 \f "Monotype Sorts"
4I
213-216
inline number 

SYMBOL 52 \f "Monotype Sorts"
4I
217-220
crossline number 

SYMBOL 52 \f "Monotype Sorts"
4I
221-224
swath or sail line number / source line number 

SYMBOL 52 \f "Monotype Sorts"
4I
225-228
receiver line number 



229-232
Station of Shotpoint



233-236
Station of the receiver



237-240
Source-to-receiver offset in terms of stations 

NOTE :

SYMBOL 52 \f "Monotype Sorts" INDICATES MANDATORY BYTE POSITION 
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To:  

Project #: 
 

Attention:

Project Name:
 

From:

AFE #:
 

phone

Fax



Ref. # #
Line #




Project Completion Requirement Form

 (SEGY) 8 MM EXABYTE OR ON LINK
Section type
Filtered & scaled (Filter)
Unfiltered & unscaled
Rotation

Degrees
Date Data

Received

 Structure
 
X
0SYMBOL 176 \f "Symbol"








TEXT FILE
A digital text file describing all acquisition and detailed processing parameter for each version of each line of the above.
Date Data

Received

GATHERS
8-mm exabyte tape (or preferred media) in Contractor  format of  CDP/SHOT gathers, both with decon & without decon**, no mute applied. And all geometry, static & velocity files.
Date Data

Received

** If only decon gathers are saved a project may be restarted from field data at no extra charge.

DISKETTE


Date Data Received

Bin Center Coordinates (Interpolation)


FILM DISPLAYS

Section type 
Time/Offset

(Sec)(M)
Scale

(TPI/IPS)
Rotation Degrees
Data Data

Received

*Shot Point Bin Map

(Interpolated)

1:10,000



Fold Map (Interpolated)
1000
1:10,000









DISKETTE (**Only if survey anomalies occur)

Survey coordinates after processor modifications
Date Data Received



**If survey is changed by 10m horizontal or 5m vertical a new survey disk & listing of the differences is required






_924688572

