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Introduction, conceptual approach, and numerical model

Landscape and seascape evolution occur within the erosion-deposition
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and a deposition term G. deposition S, and a transport distance A.
* Many stratigraphic models perform well on the continental shelf
and upper slope, but rely on local diffusion approaches that Ih
prevent long-distance transport of sediment over basin floors. A 5 S KfAmSn

* \We propose a nonlocal approach to modeling erosion, sediment
transport, and deposition in the marine environment. The new |
marine model is coupled to an existing fluvial erosion model.
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Sensitivity Analysis

Below: rate of elevation change in Short transport length scale Long transport length scale
the marine environment as a function
of slope and transport length scale. 10k 10—
—— sea level — sea |evel
S LA initial surface S RITNLL initial surface
3 = 0.5 --=- bedrock surface = 0.5 --=- bedrock surface FaSt
< - i : : :
> crosionand | erosion only = ; = ; marine
s ' 5 00 " 2 00 . erosion
G > | > |
S % —0.5- : % —0.5 :
3 2K =1mlyr i >l K=1mlyr :
Q — [ [
2 _10lA=10 km [ — u_\l 10/ A =100 km [ S
Q 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
o | Distance [km] Distance [km]
Slope relative to critical S/5.
Right: Examples of stratigraphy B I o R —— sea level 1.0 s, —— sea level
S YRy initial surface S TYRY initial surface
produced under a constant sea level for = 05 e bedrock Surface —~ 05 e bedrock surface
different values of the marine erosion | = % S|0V_V
efficiency and marine sediment s 09 [ = T gnrgginoen
> i > I
transport length scale. Long transport | & _, - i = _os. i
. . . 2 K=0.1Tm/yr | 21K =0.1T m/yr |
distances, with which the model N =10 k i N =100 K |
: : : | = m . W 1A — m oSS
diverges from the local diffusion —1.0 . . . . 1.0 . . . .
_ _ _ 0 500 1OQO 1500 2000 2500 0 500 1OQO 1500 2000 2500
approximation, are required to produce Distance [km] Distance [km]

realistic deep marine deposits.

Sequence Stratigraphy in a Subsiding Basin over Large Space/Time Scales
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The domain is a plateau undergoing river incision coupled to |
an initially unfilled basin. The basin experiences a period (3 |

—0.51 Ma) of zero subsidence followed by a period (9 Ma) of steady, *
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nonzero subsidence.
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Initial progradation/aggradation changes to retrogradation as |

—1.51 terrestrial sediment flux declines and subsidence continues. *
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*The new formulation enables modeling of the deep marine environment where slopes become vanishingly
small and nonlocal, momentum-driven transport dominates.

Efficient, large-scale models coupling continental erosion and marine deposition will allow for the inversion
of long-term seismic datasets to constrain past tectonics, climate, and landscape evolution.

*We are looking for case studies/datasets on passive margins that could be used for model
calibration and validation. Any suggestions would be much appreciated!
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