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CONDITIONAL OUTCOMES OF ECOSYSTEM ENGINEERING 
Global degradation and the collapse of valuable coastal ecosystems has resulted in major efforts to reestablish ecosystem engineering species that provide valuable services like ecosystem-based coastal defense (EBCD). However, conditional outcomes of ecosystem engineering effects make it hard to predict the services provided by such restored systems. 

In this study we focused on reefs constructed with Crassostrea gigas shells on a sand nourishment at the Oesterdam, in the Oosterschelde tidal bay in the Netherlands. We investigated how the environmental setting, waves and currents, influence sediment stabilisation, as well as oyster spat recruitment and the development of associated biodiversity. 

OYSTER REEFS
Although there was no clear difference in oyster spat recruitment per reef, results showed an increase in oyster spat recruitment from 86.7 ± 13.4 ind.m² in 2014 to 185.8 ± 20.25 ind.m² in 2017. Regarding vertical growth, reef D (current dominated) increased 1.0 cm/year -1 while wave dominated reefs increased 1.7cm/year -1 (reef C) and reef D 3.3cm/year -1 (reef D). 

The oyster reefs provided habitat for a range of species that would otherwise not be present on the sand flats, including non-indigenous species. The differences between reefs in terms of species composition was negligible as the reefs all provided comparable habitats for the same type of species. However, Reef C was more loosely packed compared with the other reefs and this may have resulted in the greater dominance of periwinkles, the noticeably lower algae coverage, and dominance of the algae cover being Fucus vesiculosus rather than Polysiphonia lanosa.

SEDIMENT
Sediment accretion adjacent to the reefs occurred for all reefs but displayed different patterns and rates. The reef exposed only to currents stabilised the adjacent sediment over its full length and showed an overall trend of accretion. The reefs exposed to both waves and currents accumulated sediment in a salient and tombolo shape but showed an overall trend of erosion.

The oyster reefs stabilised sediment up to several tens of metres from the reef, with the scale of effect depending both on local hydrodynamic conditions as well as the reef structure and dimensions. The reef exposed only to currents stabilised the adjacent sediment over its full length, whereas the reefs exposed to both waves and currents accumulated sediment in a salient and tombolo shape, but a general trend of erosion was observed. In both cases, the sediment stabilisation effect extended beyond the height of the reefs. 

Overall, our results provide valuable insight in the conditional outcome of ecosystem engineering in response to physical forcing, which is crucial knowledge for designing ecosystem-based solutions and ultimately to improve current understanding for ecosystem management. 
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Figure 2. The sand nourishment at the Oesterdam and placement of the constructed oyster reefs (Photo by Edwin Paree,

Rijkswaterstaat).

Table 1. Relative conditions on each of the constructed reefs.

Relative Condifi

7:44 PM

5/05/2022

Page 1 of 1

613 words

R

% Accessbilty: Good to go

CONSTRUCTED OYSTER REEFS AS SEDIMENT STABILISERS AND ECOLOGICAL
ENGINEERS: A DUTCH CASE STUDY

Anneke van den Brink, Department of Planning and Environment. HZ University of Applied Sciences.
‘2nneke vandenbrink@environment nsw.qov.au
Jofio N. Salvador de Paiva. HZ University of Applied Sciences salvadordepavia@qmail com

CONDITIONAL  OUTCOMES ~ OF  ECOSYSTEM
ENGINEERING

Global degradation and collapse of valusble coastal
ecosystems has resulted in major efforts to reestablsh
ecosystem engineefing species that provide valuable
senvices like ecosystem-based coastal defense (EBCD)
However, condiionsal outcomes of ecosystem enginesting
effects make ithard to predict the services provided by such
restored systems. In this study we focused on how the
environmental _setting. waves and curents, and
development. in terms of oyster spat recruitment and
vertcal reef growth, determine the sediment stabilization of
2 sand nourishment by consructed Crassostrea gigas shell
resfs at the Qesterdam in the Qosiersehelde fdal bay inthe
Nethertands as model syste.

OYSTER REEFS
Although there was no clear different in oyster spat
recruitment per reef results showed an increase in oyster
spatrecruitment from 86.7 = 13.4 ind.m?in 2014 10 185.8
+ 2025 ind.m* in 2017. Regarding vertical growth, reef
D (current dominated) increased 1.0 cmiyear -1 while
wave dominated reefs increased 1.7cm/year -1 (reef C)
and reef D 3 3cmiyear -1 (reef D).

The oyster reefs provided habitat for a range of species
that would otherwise not be present on the sand fiats
The differences between reefs in terms of species
‘composition appears to be negligible as the reefs all
nrovide. comnarable. hahitats for the same. e of

stabilisation efect extended beyond the height of the reefs

Overall. our results provide valuable insight in the
‘conditional outcome of ecosystem engineering n response.
to physicalforcing. which i crucial knowledge for designing
ecosystem-based solutions and ultimately to_ improve
current understanding for ecosystem management.
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