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Abstract

Analysis of a high resolution 3D seismic volume from Cenozoic strata in the offshore of North Carnarvon Basin, Australia has revealed fine

details of deep water architectural elements, including their dimensions and position on the slope. Four main groups of architectural elements
were identified and measured within eight stratigraphic sequences interpreted in the studied area: (1) erosive channel-fills, (2) channel-levee

complexes, (3) mass transport deposits, and (4) sand fan lobes or sheets. Each depositional element exhibits a characteristic morphology and
seismic response.

Although from offshore Australia, these Cretaceous-Miocene strata probably bear similarities to deep water strata in the southwestern deep
water GOM (offshore Mexico). The high resolution seismic allowed placement of the architectural elements within a sequence stratigraphic
framework. Falling stage systems tracts are characterized by development of small erosive channels in the upper slope, channel-levee
complexes in the middle and lower slope, and sand fan lobes on the lower slope. Variations in the sediment composition are related to early
development of large mass transport deposits. Lowstand systems tracts are characterized by the predominance of sand lobes on the lower slope
and basin floor.

Analysis of slope gradients allowed comparison with other deep water sequences deposited on an ungraded-to-graded continuum of continental
margins. The characterization of the stratigraphic grade of the margin showed the variations of the slope morphology and its consequences in
the evolution of the margin from a graded margin to an out-of-grade margin.

Finally, the seismic attributes used as a guide in the seismic sequence stratigraphy interpretation were implemented in different approaches in
order to build a 3-D geological interpretation. The interpreted horizons were included in the implementation of a simple methodology in order
to construct probability maps for improving prediction of the distribution of architectural elements within a 3-D model.
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Furthermore, measurements and spatial distribution of the mentioned elements identified in this study are used as inputs for the object-based
model approach. However, it fails honoring data when well control and even constrains are included. Improved results are observed using a
Sequential Indicator simulation approach constrained by three dimensional probability volumes calculated from geobody extractions using
multiple seismic attributes.
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Location

North Carnarvon Basin is the most
prolific Oil and Gas basin in Australia

Area surrounded by hydrocarbon fields
Perseus 9.5 TCF
Jansz-lo 566 BCF

Understand the configuration of deep
water deposits

Characterize geomorphology and
dimensions of architectural elements

Apply the results on three dimensional
modeling
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Data Set

e Rosie 3D Volume Post-stack

45-55 hz Dominant frequency
60 Km * 40 Km
Acquired in 1996

e Well logs from 6 hydrocarbon
exploration wells(3 inside
volume)

GR, Den, Sonic, PEF, LLD

e Biostratigraphy reports

e Check shots taken from previous
studies in the area
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Geological overview

e North Carnarvon Basin is
composed of Exmouth, Rankin
Platform, Barrow, Dampier and
Beagle Sub-basins

e Successive rifting events have
undergone in the basin. Older
rifting event was late Permian
most recent Late Jurassic
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Geological overview

e Cenozoic sediments were
influenced by the collision of the
Banda Arc ad Australia in the
late Miocene (Baillie at al 1994)

e Change in the sediment type
from siliciclastic during
Mesozoic to mixed siliciclastic -
carbonates in Cenozoic
interpreted as result of the
movement of the Australian
plate since Cretaceous (Baillie et
al 1994)
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Geological overview
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Methodology

Figure 4. e abefore and after PC filte
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Principal Component Filter

e Eliminates migration artifacts
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Seismic sequence stratigraphy

Inie 12790
nine 11255 e 12010 e 12565 Iniine 12765 e 13035 nie 13345 nine 13775 nine 15345
L 10145 10415 10680 10945 11210 11480 11745 12010 12280 12545 12810 13075 13345 13610 13875 14145 14410 14675 14940 15210 15475
XL 3540 3540 3540 3540 3540 3540 3540 3540 3540 3540 3540 3540 3540 3540 3540 3540 3540 3540 3540 3540 3540
1 1 1 1 I 1 1 7z 1 I ik 71 7 I Lo | 1 1 1 1 1 k74 I

SEQUENCE
BOUNDARY DOWNLAP APPARANT
DOWNLAP SURFACE  TRUNCATION

Vail (1987)

Terminations T ——

=
onlap

IS

toplap

Onlap

£
Gandara-1

Toplap

T
downlap

Downlap

| e e Tow e o | we | vew | o | wom | o

T T R T T T T T g Ty

Tru n Catlon Truncation
LR

Hal




Seismic Sequence stratigraphy 3" order

3"d order sequences
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Sequence stratigraphy
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Stratigraphic Grade of the Coastal Margin
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' Graded Outcrop Examples Out-of-Grade .
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Curvature Flattened Wallcot
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Channels sinuosity increase at
lower slope
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Seismic Attributes for interpretation Sequence 7
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Energy ratio Flattened Cube
Seismic - Variance
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Architectural elements inventory

Stratigraphic
sequence
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Attributes for 3D modeling = Probability Volumes from geobody extraction - SIS
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Conclusions

e The platform corresponds to a graded system evolving to an out-of-grade system.

e The lateral variation of the interpreted sequences corresponds to changes in the compensated depositional
style.

e Distribution of architectural elements in the studied area was evaluated. Upper slope shows erosional
channels. Middle slope exhibits channel levee complexes, and few sheet sands. Lower slope is dominated for
deposition of sheet sand and distributary channels.

e Architectural elements were identified with the combination of seismic attributes and a sequence stratigraphy
interpretation

e Seismic attributes extracted from horizon slices and geobodies extraction were integrated in 3D modeling as
probability maps and volumes by a simple methodology. The use of those maps constrain facies distribution in
three dimensional space.
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