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MEMORANDUM
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SUBJECT:  T/31P - TRIAL REPROCESSING

DATE: 16 JULY 2001

The trial reprocessing of three seismic lines from the MAXUS MXT-90 Marine Seismic Survey is
completed. A significant improvement in data quality has been achieved for each of the three lines
which were selected as they are crestal lines over the, Braddon Point Table Head and Trial Harbour
Prospects. They were reprocessed primarily to obtain velocity information to make depth
predictions for drilling proposals for test wells on these prospects.

Very significant improvements in amplitude, continuity and resolution have been achieved by the
reprocessing. Fault plane resolution is also markedly sharper. The improvements result frem:

* Better and closer velocity analysis;
* Radon demultiple procedures;

* Dip movement; and

* FX domain migration.

Similar improved sections could be improved for all the remaining lines of the MXT-90 survey as
well as the W81 — Amoco Marine Seismic Survey.

Out of plan energy or sideswipe will remain a complication as 2D migration operators can not
handle energy coming in from off the line given the nature of the basin architecture. Consideration
should be given to acquiring a 3D data set, should additional recording be undertaken.

A very interesting amplitude anomaly in the tilted fault block of the Braddon Point Prospect at
SP 450 on line MXT90-16 is evident at just above two seconds. The amplitude anomaly is a peak
or a rarefaction corresponding to the seismic wave passing from a high to a low acoustic impedance
contrast. It may be indicating the presence of hydrocarbons. The anomaly is contained at both ends
by faults. It would be near the level of the Waare Sandstone. Hydrocarbon chimneys are also
evident on lines MXT90-10 and MXT90-08 on the perimeter of the large Braddon Point Prospect.
Braddon Point is the largest prospect and it has the most indications of hydrocarbons and a test well
there would penetrate more of the untested Cretaceous section. The possibility of hydrocarbons
being reservoired in the channelled Lower Tertiary section can not be ruled out.

R A Meaney
Exploration Manager
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ABSTRACT 42004

Roma Petroleum NL selected three lines from the MXT90 Marine Seismic Survey for
test reprocessing in an endeavour to improve ‘interpretability’ of the difficult data.
The test reprocessing was successful with appreciable improvements being obtained in
reflector amplitude, continuity and in lateral and vertical resolution. Much better fault
plane delineation has also been achieved. As a result of the better amplitude balancing
a very strong possible direct hydrocarbon indicator has been identified on one of these
lines. Interestingly, this amplitude anomaly which is restricted to a tilted fault block,
is at the approximate level of the Waare Sandstone, the pay zone in the recent
Thylacine 1 and Geographe 1 discoveries.

INTRODUCTION

The seismic data from the MXT90 Marine Seismic Survey which was acquired for
Maxus Energy Corporation (MAXUS) by Geophysical Service International (GSI) is
of quite ordinary quality. Maxus had the data processed by Western Geophysical
(Western) in their Dallas Processing Centre. As is usually the case for Australian data
processed in the USA the final and migrated sections are of less than optimal quality.
A further complication is the difficult and complex geology of the areally restricted
depocentres of the Strahan Sub-basin which induces much out of plane energy. A
significant amount of multiple energy is also present.

The result of recording data in a noisy environment and inappropriately processed data
is that the data is extremely difficult to interpret. To investigate if data quality could
be improved Roma Petroleum NL (Roma) commissioned Velseis Processing (Velseis)
of Brisbane to conduct test reprocessing of the three selected lines from the survey.
These lines are over located identified prospects. The original field tapes and
observer’s log were recovered from the archives of the Australian Geological Survey
Organisation (AGSO) and forwarded to Velseis.

A second reason for this reprocessing was to recover velocity information to enable
depth predictions be made for the prospects identified in remapping of the Maxus data.

The lines are located in permit T/31P, the location of which is shown in Figure 1. The
lines selected for reprocessing are shown, highlighted, on Figure 2, a shot point base
map.

REPROCESSING

Velseis performed detailed testing on the data during their reprocessing. A fairly
standard routine was utilised. The details of their testing and production reprocessing
is detailed in their ‘Data Processing Report Strahan Reprocessing T/31P Offshore
Tasmania’ which is included as Appendix 1.

PRODUCTION PROCESSING

After selecting the appropriate operators from the testing sequence production
processing of the three selected lines was undertaken. The production processing suite
is fully detailed in Appendix 1, the contractors report.

RESULTS OF REPROCESSING

A significant improvement in data quality has been achieved. A comparison of the
original version of lines MXT90-05, MXT90-12 and MXT90-16 with the reprocessed
sections is included as Enclosures 1a & b, 2a & b, 3a & b respectively.

REF: R03029.DOC 3
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Improvements of a significant nature have been obtained in resolution, amplitude and
reflector continuity. This results mainly from increased noise attenuatior, hoth
random and coherent. Much better multiple suppression has also been achicved. The
newer and more effective migration operator has markedly increased resclution,
particularly that of the many fault planes.

The reprocessed lines have much better amplitude balance. This is partizularly
evident in seismic line MXT90-16 where a very strong amplitude anomaly restricted
to rotated fault block. This possible direct hydrocarbon indicator is present ircund
shot point 450 on this line just above 2.0 seconds two way time. Interestingly this
anomaly is at the approximate level of the Waare Sandstone within the stractural
closure at the Braddon Point Prospect.

RECOMMENDATION

Even though a significant improvement in data guality has been achieved by Velseis’
reprocessing it is recommended that, at this stage that the entire MXT and W81
Tasmania Marine Seismic Survey which was also reprocessed by Maxus in Dallas, not
be reprocessed. The reason for this is that there are many out of plane reflections
resulting from the Basin architecture. Any further detail seismic recording in T/31P
should be 3D grid to overcome this problem. Such a survey would result in further
improved lateral resolution due to the more accurate 3D migration operator which can
migrate out of plane reflections back to their origin. Two dimensional operators can
not achieve this.

However the recording of 2D regional lines would be appropriate in the western
portion of the block in which there is little existing data.

CONCLUSION

The trial reprocessing of three lines from the MXT90 Marine Seismic Survey has been
successful. Data quality is significantly improved, particularly lateral resolution. A
better balancing of amplitudes has highiighted a possible direct hydrocarbon
indication on the Braddon Point Prospect. Similarly, improvement in the W81
Tasmanian Marine Seismic Survey acquired by AMOCO Australia Petroleum
Company Pty Ltd could be expected after reprocessing. However the basin
architecture with interconnected depocentres and basement highs generates much out
of plane signal which cannot be handled by the 2D processing stream. Any further
recording except for regional lines should be 3D seismic.

REF: R03029.DOC 4
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Disclaimer

This report has been prepared in good faith and with all due care and diligence. It is based on
the seismic and other geophysical data presented and referred to, in combination with the
author’'s experience with the seismic technique, and as tempered by the geological and
stratigraphic evidence presented in various forms and through discussions with client
representatives.

As such, the report represents a collation of opinions, conclusions and recommendations, the
majority of which remain untested at the time of preparation. In the light of these facts it must
be clearly understood that Velseis Processing Pty. Ltd., its proprietors and employees cannot
take responsibility for any consequences arising from this report.
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Introduction

Velseis Processing Pty. Ltd. processed approximately 82 km of marine seismic data from the
Strahan T/31P Seismic Survey for Roma Petroleum NL from June to July 2001,

Line Summary for Reprocessed lines

Line First Shotpoint | Last Shotpeint |Group interval |Length

(km)
MXT80-05 100 1357 12.5 31.43
MXT90-12 100 1170 12.5 26.75
MXT90-16 100 1058 12.5 23.95
TOTALS 82.13

Acquisition Parameters for Strahan T/31P Marine Seismic Survey

Recorded By Halliburton G.S.1.

Vessel MV Magnificant Creek
Date Shot November 1990

Source Tuned Airgun VSX Sleeve
Instruments Titan 1000

Hydrophones Multiplex streamer

Tape format SEGD

Sample Rate 2 ms

Data Length 6 seconds

Filters

8/18 - 180/72 Hz/dB per octave

Source Array

2180 Cubic Inch ; 2000 Psi; Depth 8m

Timing Delay

51.2ms

Hydrophone Array 300 groups in streamer; Depth 10m

Offsets Near Trace — 151m; Far Trace — 3888.5m
Group Spacing 12.5m

Shot Spacing 25m

Coverage 7500%
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Testing
Near Trace Display

Plots were produced consisting of just the near trace only of all records. These are a good
quality control measure showing the time breaks of all records and the water bottom profile at

a glance.

Amplitude Recovery

A series of spherical divergence and gain recovery tests were produced in order to
compensate for amplitude decay due to wavefront spreading and inelastic attenuation.
The following functions were tested:

. No Gain - Raw record

. Spherical Divergence

. Spherical Divergence plus 1dB/sec
. Spherical Divergence plus 2dB/sec
. Spherical Divergence pius 3dB/sec
Time * Power constant 1.6

. Time * Power constant 2.0

. Time * Power constant 2.4

OCNDR AW

Panel #3 was chosen to best balance amplitudes down and across the record.

it was discovered that there were numerous traces with high amplitude noise towards the
bottom of the records ie. 4-6s. Particularly bad traces and spikes were edited out at this

stage.
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Frequency Filters

A series of overlapping and expanding Ormsby filters were applied to a shot record to verify
the frequency content and determine where noise problems may be. Displays were output
directly after the bandpass filters (relative amplitudes) and following a 500ms AGC. The
following panels were tested:

Raw Record
2-5-10-20 Hz

5-10 - 20-30 Hz
10-15 - 30-40 Hz
10-20 - 40-50 Hz
16-25 - 50-60 Hz
20-30 - 60-80 Hz
25-35 -70-90 Hz
30-40 - 80-100 Hz
10. 40-50 - 100-120 Hz
11. 50-60 - 120-140 Hz
12. 80-70 - 140-160 Hz
13. 70-80-160-180 Hz
14. 80-90 - 180-200 Hz
15. 90-100 - 200-220 Hz
16.100-110 — 220~-240 Hz
17.110-120 - 240-260 Hz

CoNOORWN

Frequency paneis revealed little energy after 80-90Hz and then only in the very shallow.
Strong first break and reverberation energy was visible in all filter slices.

Frequency panels were also run on a portion of the final migrated stack for line MXT90-12 to
determine the final display filter.

F-K Filter

A raw record was filtered with various F-K velocity fan or pie-slice filters in order to attenuate
the first break and reverberation energy. The following filter panels were produced:

. No F-K filter

. F-K Velocity Fan Filter: -1500 to —2700m/s
. F-K Velocity Fan Filter: —1500 to —2800m/s
. F-K Velocity Fan Filter: -1500 to -2900m/s
. F-K Velocity Fan Filter: —1500 to -3000m/s
. F=K Velocity Fan Filter: ~1500 to ~3100m/s
. F=-K Velocity Fan Filter: -=1500 to -3200m/s
. F-K Velocity Fan Filter: —1500 to —3300m/s
. F-K Velocity Fan Filter: =1500 to -3400m/s

OCoOoO~~NOOMbWN =



It was felt that panel #5 (-1500 to —3000m/s) was satisfactory in attenuating a great deal of the
noise but mild enough to not harm real dipping data. It aliowed data to be seen much further
out in the offset direction.

Brute stacks as outlined further on were produced showing that the F-K filter was of benefit to
the data. However, the F-K brute stack also revealed that it would be beneficial to F-K filter
reject a velocity slice in the other half of the F-K domain to attenuate backward dipping noise
which was bleeding through in the stack. A test panel was produced on the test record with an
additional cascaded F-K filter (with another AGC wrap). This showed good results pre--stack
and even more so on the stack.

Deconvolution Before Stack

An initial set of velocity analyses were produced following a test application of designature
and predictive ensemble decon. These velocities were picked at a 2km interval then used to
stack all of the following deconvolution and brute stack methods. All stacks have a bandpass
display filter of 8—-12 - 80-100Hz followed by a 500ms AGC. Line MXT90-12 was used for all
testing and the processing test sequences were as follows:

Trace Editing

Geometry Application

Static: —51.2ms Gun Delay correction

Amplitude Recovery: Spherical Divergence + 1dB/s

. Raw Stack (No Deconvolution) after adjacent trace summation

. F-K velocity filter reject —1500 to -3000m/s then adjacent trace sum

. F=Kfilter, trace sum, Designature then Predictive 36ms Gap shot ensemble decon
. F-K filters —1500 to -3000, +1500 to *3000m/s, trace sum, Desig, Gap 36ms

. F=K filters =1500 to —-3000, +1500 to +3000m/s, trace sum, Desig, Gap 8ms

. F=K filters =1500 to —3000, +1500 to +3000m/s, trace sum, Predictive Gap 36ms

AWk =

All Predictive deconvolution operators are shot ensemble—averaged except for panel #6 which
was a single trace by trace decon.

Tests were primarily carried out to demonstrate the cumulative effects of adding on the extra
processing steps. It was felt the Designature decon did a good job of shaping and whitening
the wavelet, while producing a stack with stable phase. Events were more clearly defined and
continuous. The follow—up predictive ensemble decon helped attenuate some of the multiple
energy in the section.

Scaling
Numerous combinations of pre and post stack single gate and varying gate length AGC

scalars were tested. A 500ms AGC pre and post stack provided the most desired
appearance.
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PROCESSING PARAMETERS
Reformat

Input is reformatted to ProMAX internal data format.

Trace Edit

Remove bad or noisy traces from shot records interactively.

Geometry

Assign geometry information to trace headers. Information assigned to each trace includes
source, receiver and CDP locations along with offsets and CDP fold.

Static

Application of bulk static correction of -51.2ms to compensate for gun delay..

Gain

Amplitude Recovery with spherical divergence based on function of travel time and velocity
with a 1dB per second correction constant to 6 seconds.

Removeable AGC (AGC Wrap)

Data can have highly varying amplitudes, the highest of which will dominate the F-K spectrum.
Filtering will cause artefacts of these high amplitudes to be spread to other regions of the data
in the time domain. Compressing the amplitudes and saving the scalars before F-K, then
decompressing or reversing the scalars afterwards, prevents these artefacts from
contaminating the time domain data.

A 500ms AGC wrap was applied (and de-applied) to the shot records before and after F-K
filtering.

F-K Velocity Filter

Linear noise was rejected from shot records using standard pie-slice or velocity filters. The

slopes of the reject ranges of velocities were:
-1500 to -3000 and 1500 to 3000 m/s.

4
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Data Reduction

Adjacent traces in shot records were summed together after normal moveout to produce a
25m group interval and according 12.5m cdp interval. This provides a degree of random noise
attenuation and decimates the data volume.

Designature Deconvolution

A minimum phase estimated wavelet of the shot ensemble is calculated using the averaged
power spectrum. From this an inverse filter is computed and applied to the shot ensemble
removing the source signature and outputting a zero phase wavelet.

Deconvolution

As designature decon does not attenuate multiple energy, a predicitve or gap deconvolution
was applied at this stage. A shot ensemble—averaged decon operator of 280ms with a gap of
36ms was employed to attenuate ringing multiple energy.

The design gates were referenced to the water bottom as follows:

Offset {m) Start (ms) End (ms)
Near 200 3500
Far 3000 4500

Velocity Analyses (1* Pass)

Velocities were picked using the ProMAX interactive velocity picking package (IVA}. IVA uses
velocity spectra, moved out gathers and stacked panels to assist in a careful interpretation of
stacking velocities. As the velocity function is altered, revised gathers and stacks are produced
until optimized stacking velocities are achieved.

Velocities were picked at locations at 2km intervals. Each panel consisted of 11 CDPs stacked
using 11 velocity functions centred around the regional velocity function.
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Normal Moveout Correction

An NMO correction was applied to the data using 1 pass velocities, allowing a brute stack to
be generated.

Dynamic corrections are applied to the data using the following formula.

TX= T02 +X2

V2

TX = time at offset X
T0 = time at zero offset
X = offset of the trace
V = velocity at time T

Dip Moveout
An F-K DMO correction or dip—-dependant partial migration was applied to moved out common

offset gathers transforming them from non-zero to zero offset. This allows for improved
velocity estimates, lateral resolution and attenuation of coherent noise.

Velocity Analysis (2" Pass)

Velocities were picked again using the interactive picking package, following Radon demultiple
applied to location cdps. Removal of multiple energy with a delta~t range of 150-1200ms at
the far offset, facilitated more reliabie picking of primary energy.

Velocities were picked at locations at 1km intervals.

Normal Moveout Correction

An inverse NMO correction was applied to remove the first pass velocities from the gathers,
followed by a forward NMO correction utilising the 2nd pass velocity picks.

Dynamic corrections were applied to the data using the formula described above.

2
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Multiple Attenuation

CDP data were transformed into the Radon domain and an interactive filter was designed and
applied to remove energy with a delta—t range of approximately 40 to 1200ms on the far offset.
Mute

A front mute was applied to eliminate refractors and stretch caused by normal mcveout

corrections. The mute was designed interactively from common offset stacks of the lines. The
mute was referenced to the water bottom and is described as follows:

Time {ms) Offset
-100 208
40 233
2 180 3890

Amplitude Balance (AGC)

Trace amplitude balancing scalars were calculated for each sample at the centre of a sliding
balance window. The scaling factor is the ratio of the absolute average amplitude of the
window and the average amplitude of the entire trace. Before this is calculated, the average
amplitude of the entire trace is made equal to a requested value,

A scaling window of 500 ms was used.

Stack

Add traces within a common midpoint gather. The post stack trace was scaled by the square
root of the sum of fold for each sample in the trace.

Static

A gun and cable depth correction static of +12.2ms was applied to the stacked data.
Migration

Stacks were migrated using a steep dip explicit finite difference algorithm. Migration used
100% of the smoothed stacking velocities calculated at datum.

10
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Frequency Fiiter

The following Ormsby time variant digital Zero phase bandpass filter was applied to the data to
remove high and low frequency noise.

Time (ms) Frequency (Hz)
0 10/15-90/110
1000 10/15-90/110
2000 10/15-70/90
3000 8/12-50/60

Ampiitude Balance (AGC)

A scaling window of 500 ms was used.

Display

Migrated and final stacks are displayed at a horizontal scale of 20 traces per cm and a vertical
scale of 10 cm per second. A second set of squash plots were created at 20 traces per cm
(alternate traces only) and 5 cm per second. Products were produced on paper and film for
archival purposes.

Displayed with the traces are Shotpoint and CDP annotation, velocity information, fold and

autocorrelations. A side panel outlining the acquisition and processing parameters is
attached.

Quality Control

The following is a summary of the quality control steps taken throughout this production
project.

— Near Trace displays to QC water depth and water bottom profile

— Interactive display of all shot records for trace editing

— Geometry QC displays of cdp fold, SP/cdp relationship and water depths
— Brute stack displays with FK, decons and 2km velocities

— Stack with DMO using DMO velocities at 1km interval

- Stack with Radon demultiple after DMO

— Migrated stack

— Final Displays with final filter and scaling

11
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Conclusions

Overall data quality was good although frequency content was not near the upper limits of the
field filters. First break noise and reverberations, and cable jerk, were attenuated reasonably
well with the pre—decon F-K filtering. Multiple energy was also present but handled OK with
the application of the Radon transform filter. When comparing the final product with the
previous processing it appears improvement was made overall in terms of data resolution and
continuity.

Archiving

Digital Data:

Raw and filtered—scaled final stacks and migrated stacks were archived in SEGY format on a
8mm Exabyte tape #CPT362. CDP gathers of data with DMO, Radon and NMO applied were
also produced in SEGY format:

Line Number Tape No.
MXTS0-05 CPT364
MXTS0-12 CPT365
MXT90-16 CPT366

Appendix

This data were processed by Velseis Processing Pty Ltd., Brisbane Australia.

Velseis Processing utilizes ProMAX 2D processing software. This is a totally interactive system
allowing the user to view data processing at each stage, producing a final result of the highest
guality.

The software executes on a dual processor Sparc 20 Sun workstation. Each processor is rated
at 400 MHz and the system is configured with 1024 Mbytes of memory. Data is viewed via X
terminals networked to the main system, each terminal has a high definition monitor to enable
accurate representation of the digital data in pixel form.

The overall efficiency of the system enabled processing to be completed within the allotted
time frame.

Plots were generated via a 300 dpi thermal plotter. This was used to generate paper plots for
QC purposes as well as providing final filmed copies.

Velseis Processing is committed to offering a premium product, the software development
undertaken by ProMAX resulting in processing algorithms which are state of the art. Velseis
Processing is not limited to 2D seismic — we have access to a full suite of 3D Algorithms via
ProMAX 3D.
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