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SIBES Synoptic Intertidal BEnthic Survey
Why sample macrobenthos and sediment grain sizes 
across the entire Dutch Wadden Sea?

NIOZ is an institute of                               in cooperation with

What?

4554 sampling stations are visited annually 
on the intertidal mudflats and sampled for 
macrozoöbenthos and sediment grain size.

Additional subtidal samples (n=1979) have 
been taken using the same sampling 
protocol. This makes the subtidal samples 
directly comparable to the intertidal. 

SIBES provides statistically robust 
estimates that can be used to understand 
intertidal and subtidal macrozoöbenthos 
populations across the entire Dutch 
Wadden Sea. Figure 1. SIBES sampling stations in the Dutch Wadden Sea.
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How?
A large team, consisting of scientists, assistants, the crew 
of RV Navicula, and many students and volunteers, is 
needed.

The intertidal sampling stations are visited by rubber-
boat or by foot. The subtidal samples need to be taken 
using the Research Vessel and a Box-core. All organisms 
larger than 1mm are collected. In the laboratory they are 
identified to species level and their biomass is obtained. 

The RV Navicula in combination with a synergistic team 
is crucial for working in an intertidal environment with 
ever changing conditions. Figure 2. Collecting the samples in the field using multiple techniques and processing them in the lab is a real team effort.

Outputs:
- Variations in benthic community and biomass within   
 years (1) and between years (2) (3).
- Understanding food webs (stable isotope analysis) (4).
- Examine potential human impacts due to gas (5) and 
 salt (6) mining and fishing [Arenicola, or Lugworm].
- Changes in grain size due to sand suppletion (7).
- Quantify the foraging potential for shorebirds, the    
 Wadden Sea is the most important stopover site on   
 the East Atlantic Flyway (8).
- Following the biotic condition of the Wadden Sea for 
 international obligations i.e. Water Framework 
 Directive  and Natura2000.

Future?
- On the request of the German Nationalpark 
 Niedersächsisches  Wattenmeer we have extended our  
 sampling effort into the German Wadden Sea.

- A monitoring of the entire international World 
 Heritage Wadden Sea area could be realized given the  
 support from parties across the trilateral Wadden Sea  
 community.

- The SIBES sampling design and approach has been   
 adopted in other international tidal flat systems with   
 great success (Germany, France, UK, Russia, USA,    
 Mauretania, Oman, Australia and China). Figure 4. Expanding the SIBES grid for the trilateral Wadden Sea, both intertidal and subtidal.

Acknowledgements
Research programmes like SIBES, 
with a heavy field and lab compo-
nent, have a lot of contributors. 

We would like to thank them all.

SIBES is made possible by NIOZ, NAM 
and NWO Sea and Coastal Research 
(ZKO) funding.

References:
Bijleveld, A.I.; MacCurdy, R.B.; Chan, Y.-C; Penning, E.; Gabrielson, R.M.; Cluderay, J.; Spaulding, E.L.; Dekinga, A.; Holthuijsen, S.; Ten Horn, J.; Brugge, M.; van Gils, J.A.; Winkler, D.W.; 
Piersma, T. (2016). Understanding spatial distributions: negative density-dependence in prey causes predators to trade-off prey quantity with quality. Proc. - Royal Soc., Biol. Sci. 283: 1828.
Christianen, M.J.A.; Middelburg, J.J.; Holthuijsen, S.J.; Jouta, J.; Compton, T.J.; van der Heide, T.; Piersma, T.; Sinninghe Damsté, J.S.; van der Veer, H.W.; Schouten, S.; Olff, H. (2017). Benthic 
primary producers are key to sustain the Wadden Sea food web: stable carbon isotope analysis at landscape scale. Ecology 98(6): 1498-1512.
Compton, T.J.; Holthuijsen, S.; Koolhaas, A.; Dekinga, A.; ten Horn, J.; Smith, J.; Brugge, M.; van der Wal, D.; van der Meer, J.; van der Veer, H.W.; Piersma, T. (2013). Distinctly variable mud-
scapes: Distribution gradients of intertidal macrofauna across the Dutch Wadden Sea. J. Sea Res. 82: 103-116.
Compton, T.J.; Holthuijsen, S.; Mulder, M.; van Arkel, M.; Kleine Schaars, L.; Koolhaas, A.; Dekinga, A.; ten Horn, J.; Luttikhuizen, P.C.; Van der Meer, J.; Piersma, T.; van der Veer, H.W. 
(2017). Shifting baselines in the Ems Dollard estuary : A comparison across three decades reveals changing benthic communities. J. Sea Res. 127: 119-132.

(1) (3) (4) (5) (7)

Figure 3. The SIBES data/collection is used in scientific publications, impact assessments, monitoring and management.
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