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1 GENERAL INFORMATION

Survey Name

Investigator

Area


Otway Basin, Southern Australia

Company

Woodside Energy Ltd.

Contractor

Western Geophysical

1.1 Introduction

A 3D marine seismic reflection survey was undertaken by WESTERN GEOPHYSICAL, a division of BAKER HUGHES INTERNATIONAL INC, on behalf of WOODSIDE ENERGY LIMITED.  The Investigator South prospect began on the 5th December 1999 and ended on the 5th April 2000. 

The survey vessel used was the M/V Western Pride, a purpose built seismic survey vessel.  Initially eight 4600 metre cables and two 2250 cubic inch energy sources were utilised, however the number of cables deployed was reduced to six very early in the survey due to operational considerations.  Further information can be found in the Operations section of this report.

The Investigator survey comprised a single prospect area originally covering approximately 1036 square kilometres, which was later extended to 1043 km2 when the waypoints were adjusted from 8 to 6 streamers.  It was the firm intention of Western Geophysical to acquire the maximum possible CMP coverage of 3D seismic data within the boundaries of the full-fold area (Figure 1.5-1).  Initially this was achieved using anti-parallel acquisition, however time constraints favoured the more conventional racetrack technique and this method was used for the majority of the survey.  Again, more information can be found in the Operations section of this report.

In addition to the 3D acquisition, four 2D tie-lines were shot in order to tie the seismic data from the 3D survey with selected well-heads.  An additional three 2-D lines were not acquired due to time constraints.

1.2 Prospect Parameters

Original 8 Cable 3D Parameters

Prospect Size




Approx.: 1036 km2 

Total number of sail-lines


66

Total number of sail line kilometres

2607.6 km (plus 151.8 km run-out)

Total number of CMP kilometres

41721.6 km (plus 2428.8 km run-out)

Shooting Direction



009°/189°

6 Cable 3D Parameters

Prospect Size




Approx.: 1043 km2 

Total number of sail-lines


88

Total number of sail line kilometres

3508.4 km (plus 202.4 km run-out)

Total number of CMP kilometres

42100.8 km (plus 2428.8 km run-out)

Shooting Direction



009°/189°

2D Parameters

Total number of sail-lines


7

Total number of sail line kilometres

279.65 km (plus 16.1 km run-out)

1.3 Survey Location

The Investigator survey was located in the Otway Basin area off the South West Coast of Victoria, Australia.  The closest part of the prospect was approximately 14.5 nautical miles south of Port Campbell.  (Figure 1.3-1).
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Figure 1.3‑1 Survey Location

1.4 Survey Acquisition Parameter Summary

At the beginning of the survey several parameters were adjusted to optimise the data acquisition.  The summary below lists the parameters that were in use for the majority of the survey.  Significant changes are also summarised below.  Further information can be found in the Parameter Reports, which accompany all data shipments.

Recording System:
System Type
Input / Output MSX


L.C. Filter
2 Hz @ 12 dB/Octave


High Cut. Filter
206 Hz @ 264 dB/Octave 


Record Length
4.5 s (4608 ms)*


Sample Rate
2 ms

Seismic Cable:
Cable Type
Thomson Marconi Solid Streamer


Number of cables
6†


Number of channels
368 per streamer + Auxiliaries


Cable length
4600 m


Group Interval
12.5 m


Depth
6 m ((1 m).


Separation
100 m between each cable

500 m total spread†

Sources:
Source Type
Tuned Airgun Array


Number of sources
2 Arrays


Array Volume
2250 cu.in


Pressure
2000 psi ((150 psi)


Depth
5 m ((0.5 m)


Separation
50.00 m


Shot Point Interval
12.5 m flip flop 25 m per source

Coverage:
Nominal Fold
92


Acquisition Bin Size
12.5 m (in-line) x 25 m (cross-line)


Swath Acquisition
12 CMP lines per pass†

Vessel Positioning:
Primary System

(1st preference)
Racal Multifix differential GPS

using Racal Skyfix RTCM corrections


Backup Primary System

(2nd preference)
Fugro MRdGPS differential GPS

using Fugro Starfix RTCM corrections


QC System


QPS Multiref differential GPS

using both Skyfix and Starfix corrections


Other Systems
POSNET differential GPS

using a single Skyfix/Starfix reference station

† The survey originally began with eight cables, but this was reduced to six after sequence 008.  At the end of the survey four 2D lines were shot with a single source and a single cable (Sequences 149-152).

* The first three sequences were acquired with a record length of 5 sec (5120 ms).  This was reduced to 4.5 sec (4608 ms) to allow the vessel speed to be increased. Sequences 148-152 (the 2D tie-lines) were acquired with a record length of 6 sec (6144 ms).

1.5 Full Fold Coverage
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Figure 1.5‑1 Full Fold Coverage Pre-Plot Definition

To obtain full fold coverage over the entire prospect area, 184 run-out shotpoints were required at the termination end of each sail line.  No run-in shotpoints were required, as the start of each line was referenced to the first hit on the full-fold grid by adding a shotpoint layback in the Spectra Navigation system.  This shot-point layback was the in-line distance from the vessel reference point to the first in-line CMP position, at the midpoint between the centre of source and the first receiver.

Navigation data was recorded for an additional 100 overlap shots at start, and 10 shotpoints at the end of each acquired line. This data was used to remove filter edge effects during navigation processing.

1.6 Source/Streamer Configuration
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Figure 1.6‑1 Nominal Source/Streamer Configuration (Seq 009)

1.6.1 Energy Sources

Two low-pressure sleeve gun arrays were used to provide the seismic energy source for this survey.  Each array combined three 750 cubic inch sub-arrays to give 2250 cubic inches per source.  Each sub-array was 15.1 m in length and comprised 8 separate sleeve guns operating at a depth of 5 m (+/- 0.5 m).

1.6.2 Streamers

Six cables were used for the acquisition of the majority of the survey. The active length of each cable was 4600 m with a 12.5 m group spacing, giving 368 receiver groups per cable. The separation between each adjacent streamer was 100.0 m, resulting in a total cable spread of 500 m.
1.6.3 Inline Offsets

Configuration changes to the towed equipment were reflected in the nominal offsets of the sources and streamers.  The major changes are summarised below.

8 Cable Configuration Nominal Offsets (Seq 001-008)

Vessel to Centre of Sources


490 m

Vessel to Streamer 1st Group


640 m

Centre of Source to Streamer 1st Group
150 m

6 Cable Configuration Nominal Offsets with Short Vane Warp (Seq 009-029)

Vessel to Centre of Sources


280 m

Vessel to Streamer 1st Group


380 m

Centre of Source to Streamer 1st Group
100 m

6 Cable Configuration Nominal Offsets with Lengthened Vane Warp (Seq 030-148)

Vessel to Centre of Sources


315 m

Vessel to Streamer 1st Group


440 m

Centre of Source to Streamer 1st Group
125 m

1 Cable 2D Configuration Offsets (Seq 149-152)

Vessel to Centre of Source


085 m

Vessel to Streamer 1st Group


195 m

Centre of Source to Streamer 1st Group
110 m
1.7 CMP Coverage

Using the source/streamer configuration outlined, it was possible to acquire twelve CMP sub-surface lines with each pass of the vessel.  The cable length was originally specified as 4500 m, to provide a nominal fold of 90.  For technical reasons, the cable length used for acquisition was 4600 m, providing a nominal fold of coverage for the survey area of 92. 
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Figure 1.7‑1 Nominal CMP Acquisition (6 Cables)

1.7.1 Anti-Parallel Coverage Acquisition

The eastern block of shorter lines on the Investigator prospect was acquired using an anti-parallel shooting technique.  Using this method of acquisition, each sail-line pass was shot in the reciprocal direction to its two adjacent lines.

The anti-parallel method results in improved post-DMO distribution of reflection points, as reflection points cluster towards the centre of the spread when shooting up-dip, and cluster towards the edge of the spread when shooting down-dip. The improved reflection-point distribution reduces amplitude and phase variations in the final dataset, which are caused by imbalance in the DMO operator.

1.7.2 Race Track Coverage Acquisition

Due to the time constraints of the survey, and the additional line change time required for anti-parallel acquisition, this method was halted in favour of the more conventional race track acquisition, where adjacent sail-lines are combined into directional swathes. 

1.8 Coverage Analysis and Flexing Specifications

The coverage obtained was analysed by splitting the source-receiver separation into four distinct offset groups:

Nears
150 m to 1300 m

Near Mids
1300m to 2450m

Far Mids
2450 m to 3600 m

Fars
3600 m to 4750 m

The vessel was steered for the best coverage of the near-mids followed by the near offsets.  A progressive infill technique was used on this survey after discussion with the onboard client representative, as it was felt that this would provide the most optimal final coverage.

Coverage was assessed utilising the static bin concept, and the following target coverage criteria:

Nears
90 % (of 15 fold)

Near Mids
80 % (of 15 fold)

Far Mids
70 % hits (of 15 fold)

Fars
60 % hits (of 15 fold)

Infill was assessed following flexing of the coverage data using a cross-line binning grid expansion. The client-specified flexing parameters used a stepped cross-line bin expansion.  The near and near mid offsets remained unflexed (25 m cross-line bin size).  A 200% (50 m) was applied to the far-mid offsets and a 300% (75 m) was applied to the far offsets.

1.9 Line Name Convention

The lines acquired for this survey were identified using the following naming convention:


W00INVlineYX
Where:
W00INV is the survey prefix

line is the 4 digit line number as defined by the acquisition grid.

YX is a suffix added to the line name to distinguish different passes along the same sail-line.  Y is the line type; i.e. P for prime, I for infill, R for reshoot.  X is an incremental number, starting at one for each line type.

CMP lines were numbered from the western boundary of the survey area and incremented to the east. Shotpoint numbers were referenced to the southern boundary of the survey area and incremented to the north.
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