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WhatWhat is  is thethe  impactimpact of  of thethe  biotabiota  onon  thethe

retention of sediment in retention of sediment in estuariesestuaries  ?  ?

DependDepend  onon  whatwhat time  time scalescale

        youyou  areare  lookinglooking at at

DependDepend  onon  thethe sediment  sediment texturaltextural

compositioncomposition

MayMay  alsoalso  dependdepend  onon  climateclimate





Biofilm at mudflat



   Biostabilization
   An example of surface of cohesive sediment bed.

   Hawkins Point, UK (from Paterson, ECSS, 1995).

   Numerous diatoms together with a few mineral  grains are seen as well as
strands of EPS binding the particles together.

Scale bar = 10 um.



Bio-destabilizationBio-destabilization
by benthic macro faunaby benthic macro fauna

BioturbationBioturbation (burrowing by e.g. worms, mussels and snails) (burrowing by e.g. worms, mussels and snails)

Bioaggregation Bioaggregation (e.g. fecal pellets and pseudo feces(e.g. fecal pellets and pseudo feces

Changes the bed roughnessChanges the bed roughness (e.g. surface tracking, fecal pellet (e.g. surface tracking, fecal pellet
mounds) mounds) - generally increases the bed shear stress- generally increases the bed shear stress

From left to right:

Mya arenia

Cerastoderma edule

Pygospio elegans

Macoma balthica

Arenicola marina



Case one :Case one :

Mixed Mixed intertidalintertidal flat flat

with benthic diatomswith benthic diatoms



The European Wadden Sea



StudyStudy  sitesite

TidalTidal range: ~ 2.6 m range: ~ 2.6 m

GenerallyGenerally  sandysandy sediments,  sediments, highhigh  biologicalbiological  activityactivity



Biofilm formation at the
site.
Benthic diatoms + cockles

The cockle maybe restricts
the settlement of
bioturbators and grazers 

increased content of benthic
diatoms



Content of EPS >< Erosion threshold
(June + Sep data)

Good correlation 

Erodibility mainly
determined by content
of extracellular
polymeric substances
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Chl a content >< Erosion threshold
(data from all seasons)

Good correlation 

Erodibility determined
by microphytobenthos

One paramerization
covering all seasons may
be used



Seasonal variation

High contents of chl a in
autumn and spring

High erosion thresholds in
the same periods



Case two :Case two :

Mudflat dominated byMudflat dominated by

macro-macro-zoobenthoszoobenthos



The European Wadden Sea



StudyStudy  sitesite

Mudflat at kongsmark,
Lister Dyb tidal basin

Very fine-grained,
micro-tidal mudflat
Sand content less than 2%
Tidal range ~ 2m

Dominated by:
Hydrobia ulvae,
C. Edule,

Microphytobenthos





Mudsnails on tidal flat
Up to about 200.000 indv. m-2

Fecal pellet content up to 80 %



Mudsnails, tracks and pellets



Bio-flocculationBio-flocculation

Hydrobia ulvae

Fecal pellets



Chl a content >< erosion threshold,
Danish mudflat
Poor correlation –  what is controlling erosion threshold ?



Mudsnails and erodibility



Mudsnails and erodibility



-Climatic control on coastal sedimentation may also
be due to changes in biological community structure

Mudsnails and erodibility

- seasonal variation





YouYou  dont´tdont´t  getget  sleepingsleeping

acrossacross  thethe  mudflatsmudflats



Sedimentation at an Sedimentation at an intertidalintertidal mudflat, mudflat,

Danish Danish WaddenWadden Sea Sea
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1997 1998 1999 2000 2001 2002 2003 2004 2005

2006

2006

24 mm /y

11 mm/y

What determines the sedimentation rate and seasonal variation?



Bio-stabilizationBio-stabilization of  of intertidalintertidal

mudmud  flatflat

8. Juli 1996 27. Juli 1996

16. September 1996 28. November 1996



ConceptualConceptual model model





CouplingCoupling  betweenbetween Intertidal and  Intertidal and subtidalsubtidal  areasareas
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Sediment Sediment accumlationaccumlation

duringduring  thethe last 12  last 12 hourshours



ADV model Hydra, Sontek/USI

Accuracy: ± 1 mm

Resolution: 0.1 mm



•• Short-term Short-term –– yes:  yes: DiffenatelyDiffenately

•• Long-term?Long-term?

Biological impact on sediment Biological impact on sediment 

retention in estuariesretention in estuaries



Sediment Sediment accumulationaccumulation in  in thethe Wadden  Wadden SeaSea

describeddescribed over  over differentdifferent  periodsperiods

MillenniaMillennia

DecadesDecades

YearsYears

MonthsMonths

HoursHours



Sediment Sediment accumulationaccumulation in  in thethe Wadden  Wadden SeaSea

describeddescribed over  over differentdifferent time  time periodsperiods

MillenniaMillennia      1-3  mm/y      1-3  mm/y

DecadesDecades        2-5 mm/y        2-5 mm/y

YearsYears            12-17  mm/y            12-17  mm/y

SeasonSeason         20-100 mm/3month        20-100 mm/3month

HoursHours            2-4 mm/            2-4 mm/tidaltidal  periodperiod



Thank you for your attention !






