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Work Package 4 
REEF STRATIGRAPHIC FORWARD MODELLING 

ARUBA (CARIBBEAN SEA)

Can stratigraphic forward models differentiate the effect of diverse geomorphic, hydrodynamic, and 
ecological conditions to better reflect the observed fossil record at different spatial scales?

STRATIGRAPHIC FORWARD 
MODELLING (DionisosFlow®)

Carbonate production

Acropora palmata Diploria strigosa

Orbicella annularis

© Patrick Boyden (Project: 'Frozen in Time: ecology of paleo reefs�¶)

Sea level histories

Hydrodynamics

Durrant et al. (2020)
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12 MODEL OUTPUTS
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LIG coral reef terrace

LIG coral reef terrace

RESULTS
Leeward domain

(CB-U)The models faithfully reproduce the observed 
morphometries& facies

DISCUSSION

Regional differences in elevation, width andfaciesbetween coral reefs (modern & fossil) 
�ÆWhat impacton sea level reconstructions?

�{��A possible slight North-Southtectonic tilt of 
the island may drive differencesin the elevation
of coral reef terraces and the numberof them 

imprinted on the coastal landscape

�{��A. palmata outcompete other more massive 
(e.g., Orbicellaspp.) or delicate growth (e.g., A. 
cervicornis) forms under ideal conditions (i.e. 

high hydrodynamics), leading to a dominanceof 
reef crest and back reef facies on the windward 

side 

�{��Morphodynamicand hydrodynamicspatial 
differences can lead to metric errors in the sea 

level reconstructions
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Paleo sea-level indicators derived
independentlyfrom either leeward, windward
and southern reef morphologies would stand
in contrast to those derived by the other.
Therefore,while accommodationspaceis the
main driver in interstadial reef growth cycles,
fossil reef derived paleo sea-level index point
accuracy is directly contingent upon the
inclusionof localizeddynamicsgoverningreef
growth in the past.

CONCLUSION
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CB: Current Bathymetry / LS: Linear Slope
U: Uplift / NU: No Uplift


