
25/09/2014 

1 

The role of biogenic reefs for coastal 

adaptation and conservation 

Brenda Walles 

Aad Smaal, Bram van Prooijen & Tom Ysebaert 

Ecosystem engineers           

hydrodynamic  

forces 

organism  

physical  

environment 

 - / + 

ecosystem 

engineering 

- / + 

Mangroves 
 
 

Sea grasses 
 
 
 

Marsh plants 
 
 
 

Coral reefs 
 
 
 

Mussel beds 

 

 
Oyster reefs 

 



25/09/2014 

2 

Artificial reef 

 

 

 

6.248 6.25 6.252 6.254 6.256 6.258 6.26 6.262 6.264 6.266

x 10
4

4.0314

4.0316

4.0318

4.032

4.0322

4.0324

4.0326

4.0328

4.033

4.0332

x 10
5

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

Reef 
> 5cm 

elevation  

Erosion  
(2 cm year-1 ) 

Sedimentation 
(1 cm year-1) reef 

Walles et al. 2014 

 
Spatially extended ecosystem engineering 
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Consumer-resource interactions are affected by reefs far 

beyond the boundaries of the reefs (Zee et al. 2012, Donadi et al. 2013) 

High densities of cockles coastward of 
a mussel bed in the intertidal flats of 
Schiermonnikoog, The Netherlands.  
Donadi et al. 2013 

Distribution of sediment organic matter content 
in relation to the distribution of oystercatchers. 
Black dots represent the positions of the birds. 
Zee et al. 2012 

Maintenance own habitat 
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36 years of 

reef accretion 

9-20 mm year-1 

 reef accretion 

7-8 kg m-2 year-1 

 CaCO3 production 

Oyster reef 

83-131 kg m-2 

CaCO3 buried 4
0
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Tidal flat 

~ 2 mm year-1 

sea level rise 

Significant biogenic carbonate masses 
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Oyster reefs: 

 

Protect tidal flats against erosion 

 

Maintain their own structure 

 

Significant biogenic carbonate masses  
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Questions? 

brenda.walles@wur.nl 
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