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1.0
INTRODUCTION

 The GS02 2D survey was acquired during January and February 2002. A total of 24 lines were processed (222.84km) with the aim of imaging the Sole-1 structure and retaining any relative amplitude effects. The data was acquired using a 18.75m shot point and 12.5 group interval, and was processed to produce a 6.25m CDP spacing to maximise spatial resolution.
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2.0
FIELD PARAMETERS

GS02 2D SURVEY

DESCRIPTION
DETAILS

Data recorded by:
MULTIWAVE

Date recorded:
January 2002

Vessel:
R/V POLAR DUKE

Seismic source:-
Airgun

Pressure/Volume:
2000 p.s.i./3500 cu.in.

Depth:
5  metres 

Shot interval:
18.75 metres

Filter Delay
0 ms




Recording system:-
SYNTRAK 960/24

Format:
SEGD

Record length:
                      4.0 seconds

Sample interval:
2 milliseconds

Filters
           Low:    3 Hz @ 6 dB/Octave


High : 206 Hz  276 dB/Octave

Receivers:-


Streamer length:
2100 metres

Streamer depth:
 6 metres 

Number of groups:
168

Near group number:
168

Group interval:
12.5 metres

Near group offsets:
75 m

TABLE 1: Field Parameters

LINE
REEL
FSP
LSP
Shot Int.(m)
Group Int.(m)
No. Groups
Near Offset(m)
No. Samp.
Sam.Rate (ms)
Gum Depth(m)
Cable Depth(m)
Phase (deg.)
Static (ms)

GS02-19-001
329
1422
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-01-002
330
1001
1486
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-21-003
331
1422
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-03-004
332
1001
1486
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-23-005
333
1422
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-05-006
334
1001
1486
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-25-007
335
1422
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-07-008
336
1001
1486
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-29-009
337
1421
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-09-010
338
1001
1486
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-31-011
339
1421
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-11-012
340
1001
1486
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-33-013
341
1421
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-13-014
342
1001
1486
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-35-016
344
1421
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-15-017
345
1001
1486
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-37-018
346
1421
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-17-019
347
1001
1486
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-39-020
348
1421
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-10-021
349
1413
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-02-022
349
1001
1552
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-08-23

349
1486
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-06-024
349
1486
937
18.75
12.5
168
75
2000
2
5
6
70
-2

GS02-04-025
349
1001
1552
18.75
12.5
168
75
2000
2
5
6
70
-2

 Total kms = 222.844

EBR-99-10
EBE99
101
1860
15
15
120
76
3000
1
4
7
60
-1

GS91A-01 
 
GS91A
2670
2004
Post stack version used for phasematching only

TABLE 2: Work Sheet, showing GS02-vintage lines (new survey processed).

Also included was one reprocessed line (EBR-99-10).

3
PROCESSING FLOW

3.1
TAPE TRANSCRIPTION

 The field data (SEGD 3590 field cartridges) were converted to Robertson Research Australia‘s (RRA) internal format.  RRA’s internal processing format is trace sequential, with samples in 32 bit IEEE floating point.

3.2
LOW CUT FILTER

A minimum phase low cut butterworth filter equivalent to the field filter settings was applied.

3Hz/6dB per octave – out.

3.3 GAIN RECOVERY

A t squared gain recovery function was applied to the data.

3.4 DESPIKE

A Despike which zeroed windows in traces which had abnormal peak-to-median ratio was used. A sliding window of 100ms and 7 traces was used to derive an operator. Any trace with a maximum peak-to-median ratio of 25 was killed within a 100ms window.

3.5      
F-K FILTER

A symmetrical “velocity” filter was designed in the F-K domain to preserve the primary reflection signal and to discriminate against coherent dipping noise trains. The filter employs a cosine-squared taper from k = 0 to the specified velocity intercept at each frequency. The input data was conditioned with a 300 ms AGC, and the scalars preserved for removal subsequent to filtering. 
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3.6
SIGNATURE DECONVOLUTION

 Robertson Research's signature deconvolution routine is based on Taner's method for estimating a minimum phase signature from a mixed phase record. The method involves the application of an inverse exponential gain to the data to force the essentially mixed phase data to minimum phase before the Wiener double inverse method (which presumes minimum phase input) is used to derive the minimum phase source signature. However, as this gain will affect the shape of the derived wavelet, it is then removed before deconvolving the original un-gained data.

Bandwidth: 
3-85 Hz

Slopes:                    
6dB/oct (low end) and 54dB/oct (high end)

Design Window:

Near offset: 400-2200
   


Far offset: 1800-2400

White Noise:            
1%

Application time:
0ms

Gain Removal:
10db/sec

3.7
CDP GATHER

The shot records were sorted into 56 fold common mid point gathers according to the acquisition geometry. 

3.8
FIRST PASS VELOCITIES ANALYSIS

 First pass velocity analysis employed MGIVA interactive velocity analysis. Analyses were performed at 1 km intervals.
3.9    F-K DEMULTIPLE

F-K demultiple was applied to the entire gather. The velocities were slowed  to overcorrect the gathers. Any event which still had +ve dip is then filtered out using a F-K filter. The input data was pre conditioned with a 300 ms AGC, and the scalars are preserved for removal subsequent to filtering. 

Overcorrection (time,%):
0,94,1000,93,2000,91,3000,88,4000,84

3.10
PRE-STACK TIME MIGRATION

Pre-stack time migration was performed using the diffration stack technique known as Kirchoff summation. Data was summed along diffraction curves in the common offset domain centred at the output trace position. The maximum width of these diffration curves is referred to as the aperture, which is the number of traces to be considered either side of the trace to be migrated. The aperture was water bottom and time varied.

3.11
SECOND PASS VELOCITIES ANALYSIS

 Second pass velocity analysis employed MGIVA interactive velocity analysis. Guide functions were derived from the 1st pass velocities.   

Analyses were performed at 500m intervals.
3.12
PREDICTIVE DECONVOLUTION

A 2 window trace by trace predictive deconvolution was used to improve temporal resolution and remove short period reverberations. Because of the changeable data quality a relatively conservative DBS was used. A long gap was used so that the wavelet is not shaped and only short period reverberations are attenuated. 

Operator/Gap(ms):
160/24
240/32

Design  (88m)
300-1200
1000-3000

Design (2150m)
800-1500
1300-3000

White Noise
1%
1%

Application  (88m)
0
1100

Application (2150m)
0
2000

3.13
NMO CORRECTION

NMO correction based on the velocity field derived from the second pass velocity analysis was applied.

3.14
PRE-STACK SCALING

A single scalar was computed for application to each component trace of the CDP gathers.

Offset
Scalar design window

88m
300-1500ms

2150m
1500-2000ms

3.15
MUTE

A post NMO outer trace mute was applied to remove any coherent noise on the outer traces and to reduce contamination from the effect of NMO stretch on the far offsets.

Offset (m)
200
400
3871

Time (ms)
0
400
3000

3.16
COMMON MIDPOINT STACK 

The traces within each common midpoint gather were summed using 1/(sqrt n) stack fold compensation.

3.17
PHASE MATCHING

Phase matching was performed by deriving a reflectivity series from the sonic and density logs and cross-correlating with the seismic data. The resulting cross-correlation wavelet was analysed and the phase spectrum reduced to a constant phase shift (intercept) and constant time shift (gradient) by linear regression. The method is described by White, R.E., 1980, partial coherence matching of synthetic seismograms with seismic traces. Geophysical Prospecting, 28, 333-358.

 A 70 degrees phase rotation and –2ms static shift was required to rotate the data to match the Sole-1 synthetic (SEG+VE).

3.18
BANDPASS FILTER

Unwanted noise that lay outside the frequency range of the desired reflection and diffraction data was removed by the application of a series of zero phase time variant cosine squared tapered filters.

General parameter summary:

 Application Times (ms)
Frequency limits

0000
5-8 –100-115

1000
2-5 – 80-95

2000
2-5 – 60–75

3000
2-5 – 50-60

4000
2-5 – 30–40




3.19
POST-STACK SCALING

 A dual window, time variant AGC method was used for post-stack scaling. The negative effects normally associated with AGC are avoided by employing two different length windows to determine the amplitude model (using the minimum of the two mean amplitudes determined at each sample). The model is conditioned by a weighted mix with the amplitude model derived from a single window per trace.

Long window
Short window
Short window stops
% Equalisation

1500
400
4000
50

4.0
CONCLUSIONS

4.1 The data had a very high S/N ratio. The processing flow used was relatively simple.

4.2 A previous vintage (GS91A-) in the area had been processed in March 2002  The current vintage required a +24ms static shift to match the GS91A-vintage. Therefore the final phasematching (to SEG +ve) required a 70 degrees rotation plus a 15ms static shift. Ie., 24ms minus the 7ms gun and cable static and the 2ms phase matching static. 

5.0
ARCHIVES

Date
Product
Description



6/03/2003
Exabytes No.

902FM004E

902FM005E
Final Migrations Filtered and Scaled

New data GS02-vintage



7/03/2003
Exabytes No.

902FM006E

902FM007E
Final Migrations, Filtered and Scaled

Reprocessed line: EBR-99-10



8/4/2003
Paper Sections
 24 Paper Sections (1 copy) 

8/4/2003
CD
CGM+ Format final sections

� EMBED PBrush  ���











Robertson Research Australia: Data Processing

Robertson Research Australia:   Data Processing
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