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Setting

« Multiple surveys, orientation, imaging, previous
merges.

* Regional — predominantly 2D - mapping project

© Commonwealth of Australia (Geoscience Australia) 2024 Post-stack 3D merging to fast-track regional interpretation Earth sciences for Australia’s future | ga.gov.au




Setting

« Multiple surveys, orientation, imaging, previous
merges.

* Regional — predominantly 2D - mapping project

* Integrating interpretation across the region —
focus on the upper Cretaceous (Sherbrook and
Shipwreck superseguences)
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Purpose

Reasons for post-stack merge (rather than a pre-

stack) N
« Time y
- Money . ema e
» But mostly time. . e

s FL;“Soryn,erfset‘T s RIS

« This case was to produce a regularised and seamless
single 3D dataset of the highest possible quality, for the
offshore Otway Basin, within two-months.

 Input volumes (12 volumes, 14 surveys) totalling 8,092
km? were post-stack merged and processed to produce
a continuous and consistent volume, enabling more
efficient and effective interpretation of the region.
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Inputs

Antares, Champion,

1 . PSDM stack 0-35° CGG 2014 1555
Casino, Hercules
2 Astrolabe, Investigator PSDM stack 3-35° CGG 2013 506
3 A E I, PSDM stack unknown DUG 2012 1865
Investigator
4 Aragorn, Bellerive QKDM stack 5-35° SLB 2016 1154
5 Aragorn, Investigator PreSTM Stack Full offset PGS 2006 1409
6 Brandt PSDM stack 5-35° CGG 2009 608
7 Crowes Foot QKDM stack 5-35° SLB 2017 877
8 Flanagan PSTM stack 2-30° DUG 2015 974
Post-stack OMEGA-
9 Investigator X Full offset Veritas DGC 2000 1047
migration
10 Investigator North QKDM stack 5-35° SLB 2017 334
11 La Bella PSTM stack 0-30° CGG 2014 1333
12 Minerva, Schomberg PSTM stack 3-40° Fugro 2008 552
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Processing

Reformat to internal format
from SEGY

Back-off legacy residual gain
correction

5710000 572,000  573),000

Resample to 4 ms (where
required)

suney eglraton & Survey Regularisation and Interpolation
Common grid — orientated to structure

Survey Matching (bulk
amplitude, timing and phase)

Time variant spectral &
amplitude matching

Survey merging

Random noise attenuation
(3D Cadzow)

Lateral amplitude scaling

e X Inline
Acquisition footprint
attenuation

Crossline

Spectral Broadening

Residual gain correction

Water bottom mute

Output final SEGY
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Processing

Reformat to internal format
from SEGY

Back-off legacy residual gain
correction

Resample to 4 ms (where
required)

Survey matching — amplitude, phase, time

Survemtr:rgplijllaartiisca”t]ion& USII"Ig DUGIS m|S't|e ana|ySIS a|gOI’I'[hm
Water bottom+250ms to Water bottom+2500ms

Survey Matching (bulk
amplitude, timing and phase)

Time variant spectral &
amplitude matching

Survey(s) Time shift Phase shift Amplitude scaling
Survey merging Investigator North Reference survey
Antares, Champion, Casino, Hercules 3.47ms 57.16° 1.151x10-5
Random noise attenuation
B0 cecion) La Bella 4.48ms 62.36° 2.254x10-8
Lateral amplitude scaling Minerva, Schomberg 8.55ms 27.56° 8.16x10-4
Investigator 3.52ms 27.39° 0.826
Acquisition footprint
attenuation Crowes Foot 4.49ms 42.45° 1.3154
Astrolabe, Investigator 6.53ms 67.87° 1.571x10-5
pectral Broadening
Aragorn, Bellerive 3.4ms 22.35° 5.425x10-4
Aragorn, Bellerive, Investigator 12.48ms 17.39° 5.942x10-4
_ Flanagan 6.53ms 57.85° 8.532x10-4
Water bottom mute
Brandt 20ms 42.84° 1.544x10-5

@ © Commonwealth of Australia (Geoscience Australia) 2024 Post-stack 3D merging to fast-track regional interpretation Earth sciences for Australia’s future | ga.gov.au




Processing

Reformat to internal format
from SEGY

Back-off legacy residual gain
correction

g

Resample to 4 ms (where
required)

.4
" Spectral matching
9

rvey Matching (bulk

e, timing and phase)

S ..

Time variant spectral &
amplitude matcl
Random noise attenua
(3D Cadzow;

ng
n
)
Lateral ampl scaling
rini

g

e
Ac n footp
attenuation

quisitiol
9
9

Spectral Broadening
Residual gain correction

g

Water bottom mute

g

Output final SEGY
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Processing

Reformat to internal format
from SEGY

Back-off legacy residual gain
correction

Resample to 4 ms (where
required)

Survey regularisation &
interpolation

Survey Matching (bulk
amplitude, timing and phase)

Time variant spectral &
amplitude matching

Survey merging

Random noise attenuation
(3D Cadzow)

Lateral amplitude scaling

Acquisition footprint
attenuation

Spectral Broadening

Residual gain correction

Water bottom mute

Output final SEGY

Random Noise Attenuation

Cadzow time-varying approach

2 windows
Water bottom +400ms — T1
T1 —end of trace

Other post merge enhancements

improved interpretability
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Inputs
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Output

100,000 110,000 120,000 o 6 170000 180,000 190,000 200,000 210,000 220,000 230,000 240,000 250,000 260,000 270,000 280,000 290,000 300,000

(W E(ms)

iy ‘ )y,
v 5 i
Nﬁ e
éjy " (s
If 4 it
i " o

\ 1

Lt 4

LS
AR !

o £
§ '1‘1& o y

¥y
A !
AR

h

) :‘ﬁ'f\

\.v ¥ I‘ ,:““‘lv‘-

K ‘J:\‘y (,‘(l A% ) |~\

N J;,, W

(RO q § | &

BN ‘“/"\‘:‘ PNy P
% ’

AN f‘;
b f'.":{v%, i‘/

£

(
\

SapiN o z

Vit
A

LN

0 AL A

i
i

l‘/.
( 5N, A
i A

A

/ "l’;/\;'('c R
\ l‘,"",; '/\ :

v kel ,‘,“i\u .

‘ “I J."“v" .““ ) h ~‘ nl’.‘“?

/ YAACIN
§ AL
) \

© Commonwealth of Australia (Geoscience Australia) 2024 Post-stack 3D merging to fast-track regional interpretation Earth sciences for Australia’s future | ga.gov.au



Results
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A - Input
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A - Final

Distance (M) 3, 4,000 5, 6,000 74 8, 0 10,} 11, 1 13, 14} 15, 16, 17,4 18,4
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B - Final
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D - Input
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D - Final
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E - Final
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Y ()

Input Final

5,710,000 5,720,000 5,730,000

5,700,000

500ms

562000 563000 560000 565000 5660000 567000 5690000 563,000

5,580,000 5,590,000 5,600,000 5,610,000

5550000 5560000  5570,000
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XA

ot o0 620,000 530,000 640,000 650,000 660,000 670,000 680,000 690,000 700,000 7

Y (m)

Input Final

5,730,000

5710000 5,720,000

1000ms

SS90000 5590000 5600000 5610000 S56X000 5630000 564000 56000 5660000 567000 5690000 569000 5700000
SSI0000 559000 5600000 SI0000 562000 5630000 564000 56000 5660000 567000 5690000 5650000

5,550,000 5,560,000 5,579,000
5,550,000 5,560,000 5,579,000
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Input

1500ms

© Commonwealth of Australia (Geoscience Australia) 2024

56000 5630000 56000 5650000 560000 567000 560000 569,000 5700000

XA

Y (m)

5,730,000

5,710,000 5,720,000

5,580,000 5,590,000 5,600,000 5,610,000

5550,000 5560000 557,000

2801 000

Post-stack 3D merging to fast-track regional interpretation
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L8010 00

Input Final

2000ms
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Input Final
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2500ms
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5550,000 5560000 557,000
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X 620,000 630,000 "200) {000

Input Final

3000ms
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"200) 1000 620,000 630,000

()

Input

5,710,000 5,720,000 5,730,000

5,700,000

3500ms
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5,579,000
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X 620,000 630,000 "200) {000

Input Final

4000ms
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Conclusions

The resultant volume enables;
* more continuous tracking of events using auto trackers, including waveform picking

 production of normalised amplitude maps and extraction of seismic attributes to map
extents of geological features across survey boundaries

« faster interpretation of structure and events using contiguous time slices and generation of
similarity/variance attributes

 better delineation of structure through better imaging of fault blocks and readily recognising
changes in fault trend

« Improved work processes including loading, data management, surface generation...
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When should you do a post-stack 3D merge?

Technical When constrained by
* Time

« Money

» Access to field data

such that a pre-stack option is not
feasible

Contiguous/abutting 3D’s with variable;
. orientation
. imaging

When pre-stack reprocessing

To provide an ‘early’ product in parallel
« Where sufficient time and money are available
« Fast track interpretation
* Improved model building

+ Targeting issues e.g. de-multiples, velocity
problems, noise

Post-stack 3D merging to fast-track regional interpretation Earth sciences for Australia’s future | ga.gov.au
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Questions
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