
Sediment sources
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Likewise, flood delta can result from marine source

Riverine input usually settles first near mixing zone
Why? Hydrological slowdown and/or aggregation in salty water
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Cliff erosion can dominate
sediment supply
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Resuspension: Need to get physical energy to the bottom

Slow resuspension/resettling by tide/wave reworking
Flushing by large, rare events (Mississippi, Kennebec)

First depocenter is not necessarily the last
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Sedimentary features as function of tidal range
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Tidal current Resuspension

Ocean Dynamics: Theoretical, Computational and Observational Oceanography (2009)
Suspended sediment transport in the German Wadden Sea—seasonal variations and extreme events
Alexander Bartholomä , Adam Kubicki, Thomas H. Badewien and Burghard W. Flemming
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Scheme of asymmetry effect of tides in an estuary with high tidal wave on upstream transport of suspended matter (from 
Allen et al., 1980)

Tidal asymmetry matters
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Fig. 6  a SSC values at different water depths and b depth-integrated SSC values during calm weather conditions
between 22nd February and 8th March 2007. Note the difference of concentration during neap- and spring-tide periods
observed as the increase of SSC values in the centre and upper section of the water column.

Ocean Dynamics: Theoretical, Computational and Observational Oceanography (2009)
Suspended sediment transport in the German Wadden Sea—seasonal variations and extreme events
Alexander Bartholomä , Adam Kubicki, Thomas H. Badewien and Burghard W. Flemming

vs
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Changes in stratification between flood and ebb
--> changes in wind-induced resuspension

Another energy source - windwaves f(depth, stratification)
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Sediment is complex,
with many grain sizes of minerals

plus other materials

Oversimplified generalization
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But in fact most resuspended 
sediment under mild conditions 
is aggregates, not single grains
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Resistance to erosion responds to combination 
of salt and goo (as in “flocculation”)

Spears, B. M., Saunders, J. E., Davidson, I., and Paterson, D. M. (2008). Microalgal sediment biostabilisation along 
a salinity gradient in the Eden Estuary, Scotland: unravelling a paradox. Marine and Freshwater Research 59, 313–321.
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After resuspension comes
Export

or
Redeposition within estuary
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How long does it take water to clear?

Muddy rivers coming into ocean - hours to days

Estuary after a windstorm - hours
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Physics of sediment deposition
Settling rate described (semi-quantitatively) by

Tough to know density or even size

16Wednesday, May 25, 2011



Biologically enhanced deposition

...applies to sediment
as well as food
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Lowes Cove?
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Synergies between animal and plant biodeposition

http://southeastaquatics.net/projects/oyster-reef-for-shoreline-stabilization
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p-p plot would show sharp, positive,
nonconservative mixing

ETM

ETM

ETM
One explanation
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Heterotrophic organisms respond to this 
water column accumulation

For the connections among hydrology, ETM, and fish in Chesapeake, see video at
http://www.schooltube.com/video/cf120a5e885e6dfe69f9/From-Physics-to-Fish
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Fluid Muds
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Sediments as processing zones
Anoxic metabolism very important

in estuarine sediments
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Animal-bacteria interactions
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Different sedimentary zones process organic matter differently

26Wednesday, May 25, 2011



Sediments as recorders
for estuarine processing

What would bioturbation
do to these signals?
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