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tectonics has long been recognised as a important factor in the Visualising Az, and Az, through time highlights periods and
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evolution of continental rifting and rift basin development.

compared to loose sediments. ‘ locations that are critical to basin formation and evolution.

Materials are defined by
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This project aims to quantify the relative influence of tectonic and combining different materials
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climatic forcing on these systems by developing a new coupling
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between two innovative numerical modelling frameworks:

Underworld and LECODE.

are recorded in subsequent
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sedimentary units.

Stratigraphic columns

Deltaic structures and paleo- Stratigraphic columns are able to

shore lines can be seen along

be extracted from anywhere in 1000

From the coupled models we can extract stratigraphic and

the rift axis as changes in the model. Material type, grain-
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geomorphic information through time to determine the impact on material composition and

size, deposition age, and porosity

geomorphology. can all be visualised.
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rift evolution and basin development.
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Model information
An exploded view of the coupled model.
Top layer: The LECODE model surface and all

Methodology
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3D basin stratigraphy and structure
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extracts the vertical displacement information from the surface
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LECODE (Landscape Evolution Climate Oceans Dynamic Earth) o distribution of: tracks sediment type, asymmetric flank uplift.
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modelling framework, developed within the CSIRO. LECODE uses

Representing fluid from
rivers, rain or slope
failure. They flow over
an adaptive mesh to
erode, transport, and
deposit material. They
track flow paths,
velocity, sediment load,
and flow type.
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Lagrangian fluid elements over an Eulerian adaptive mesh to .
9rang P LECODE: http://www.lecode.csiro.au/

dynamically model erosion, sediment transport, and deposition. 6

Rheologies: Visco-plastic, combining Underworld: http://www.underworldproject.org/

Drucker-Prager yielding and
temperature and strain-rate dependent

The vertical displacement information from the coupling
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Model: Obligue rifting with
heterogeneous sub-continental

lithospheric mantle. Two cratons of ~ VISCOSIty.

differing rheologies are rifted apart at Geotherm: Co.nstant. top a.nd basal om
~1cm/yr on each boundary. temperature with radiogenic heat "

production in the crust.

mechanism iIs applied to the basement of the model. The surface

Is then allowed to evolve in response to regional rain-fall and

1 - EarthByte Group, School of Geosciences, The University of Sydney, Sydney, NSW, Australia
2 - CSIRO Earth Science and Resource Engineering, North Ryde, NSW, Australia

eustatic sea-level changes.



