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NOAA NGDC



How can we simply and accurately predict the development of 
passive margin stratigraphy over geologic time (>100 Ma)?

How do we determine optimal model structure and parameter 
values?
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How can we:
1) Transport sediment over vanishingly low slopes? and

2) Acknowledge a slope of non-deposition?
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Test case: Orange Basin, southern Africa
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What can 10,000 simulations tell us?

Run many models 
with random inputs

Compare 
result to data

Identify best-
fitting models

Use best-fitting 
models to restrict 
input range
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10,000 simulations reveal constant transport length
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10,000 simulations reveal consistent critical slope
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10,000 simulations reveal little erosion influence

Transport 
length [x103 m]

Critical 
slope [-]

Erosion 
coefficient [m/

yr]



Northern section

Middle section

Southern section

Transport 
length [x103 m]

Critical 
slope [-]

Erosion 
coefficient [m/

yr]

Erosion depth 
scale [m]





Middle section



NOAA NGDC

Model allows inversions 
incorporating the full 
sedimentary record

Simple model 
simulates deep, 
distal stratigraphy 

Calibration suggests that 
slope bypass and long-
distance transport set 
margin form


