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ABSTRACT: Structural seismic attribute analysis not only visualizes the fault image and geometrical features
such as channel. It also helps interpreters map faults whose vertical throw falls below seismic resolution. This
method improves the fault interpretation accuracy and contributes to obtaining a more complete understanding
of tectonic movement. This study focuses on the recognition of the fault pattern of the Exmouth sub-basin based
on the interpretation of the 3D seismic data using seismic attribute analysis. The Australian Exmouth sub-basin
is suitable for studying rift basin fault systems created by continuous extensional stress. We conducted preprocessing
including noise cancellation and spectral enhancement to improve the resolution of the data before seismic attribute
analysis. These processes can improve the accuracy of seismic attribute analysis and visualize the fault lines clearly.
After preprocessing, we visualized faults using dip, tensor, and structure-oriented semblance (SO semblance)
attribute volume. We used the CMY color blending method to combine the three different structural-, edge detection
attribute volumes to enhance fault images. The results show that the Exmouth sub-basin contains syn-rift and
post-rift phase fault systems by different extensional stress.
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15,000 me] FA =2 #o] lri(Stagg and Colwell,
1994; Driscoll and Karner, 1998). & Carnarvon
A= A8 E55 U e s AN, o
U £x]¢] Dampir, Barrow £4] 2123 Exmouth
g A (plateau)2} Exmouth £EA|E x2g3ict. A
T A9 Exmouth 220 |51+, RIS A
$31 QI FE) AR ~ wlel] kR Hagels
7k Apglo] weElo] glol AHel EAPE B
8] Z1gZoltt. Exmouth &8%]8] AF Ef2 off
Fio] FREF 07| o] A HofA TF-S s A5t
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1995; Cohen et al., 2006; Hale, 2013).
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(Chopra and Marfurt, 2007, 2013). €0} &AL
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ST RHES| TEN &Y EA2 0

F9| BAZ Y| gth(Bradshaw et al., 1988)(1
g 1). 2419 BHF2 FA7F 15 kmeo] 0|20 F
Aol A AR Al7lel EA- =L, A2 B4
&, ¢ AN BRE 293 giSE ?AME 5
2 FAEH Utk 25 EAR s
F2t7lolA Wel7] 271717] olojzl of g W] &4
T2 £EOR, 70 UFI 54 715 F70] B4
B 5 wrape) Alo] BHEolAe.

Edjolols] 27] i el W7ol Yofut
Shtofli= Locker M@0l AHoll= sMd A4+
&2 3¢l Mungaroo 0] WA B = ATHTH 2).
Egjojolrr] F7IoIA Hebr] 27l Al
7Fo] W8 Exmouth E71 X171 373 = ok
(Mitchelmore and Smith, 1994; Driscoll and Karner,
1998). Exmouth# A= FH o] E7 2-8-9] F3Z
weteow AWA e F2l 25719 E4%t
€02 Exmouth t)Z| 8] EZof X8t Argo Lan
o] £ =t FHA G wWely] 2710 gof
wom Azl Exmouth thX|9} HZ&2] Greater India
7+ 22 = ek

£ 344 AI7I FErlell sl AlEE g3

2%t TF Exmouth 2~2X|9| thE L TjH

& 829

ML

Eo] SAIBHA HAEHA F2r] 371 A wiA &
7 X710l £419] A ¥ P Wetr] 27
d7H ZHg-oll 9J3f| Barrow 4H2t5=9] B A A7} €4
Hglon, E|lAE 9 2YA]E Greater India®] HZ
€71, Exmouth t#]&] HAFE, Cape Range]
Ae|dgjolct. F HA SR 7l Al7]ofl= Greater
Indiad] Lo} 2A Beto] 54 tfBEA7} §
A=Stk Barrow S5+9] Al 5282 2 Birdrong At
3ol BAEUL, s Aol o E™E &
2h-F 1L} o] E(Glauconite) 7} &3 Mardie Green
ARFEol Aol EAH I o] & FAT diH
9] 4522 Muderong Hlg3o] FHH Lz B
Ho St @AY 98 st ok A ER
2 Woly] Z7HA] EAEQUA T Fof ghAbg
EZ5o] 9-AI5HA Yebdth(Marshall and Lang,
2013; McCormack and McClay, 2013; Gartrell et
al., 2016).
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Fig. 1. Location map of sedimentary basin, tectonic elements, and oil and gas fields (Australia, 2021).
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Fig. 2. Chronostratigraphic chart for the Exmouth
Sub-basin comprising tectonic event (after McCormack
and McClay, 2013).
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F 7RIS AR e &4 F7E2 Barrow At
43 W 1672 ms= st HE A= )
Zull 827 Hz, 2|4 Zull 7.8 Hze, AHE
Y BHAS 93 Ha Fukhl 78 Hza AAsy
157119] F=u}4= w(frequency band)2 UFich 3

¢ azimuth

Fig. 4. Schematic geometry of dip and azimuth angles.

Fig. 5. The seismic section shows the major fault (a) Original and (b) applied noise filters.
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(Grey line: Original spectrum, pink line: target spectrum, purple line: enhanced spectrum (left). The calculated
weights of the individual bandpass filtered components with a bandwidth of 7.81 Hz, for the detected frequencies
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Fig. 9. Interpretation of seismic section of 1211 inline.
Seven main unconformities were interpreted across the
survey area. JSBI to JSB3 (Jurassic horizon), KV
(Valanginian unconformity), KC (Top Gearle silt-
stone), TO (Top Cardabia Group), TM (Top Mandu
Formation).
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Fig. 10. Stratigraphic Correlation of gamma-ray logs of Vincent 1~3, JSB3 (Jurassic horizon), KV (Valanginian
unconformity), KC (Top Gearle siltstone), TO (Top Cardabia Group).
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