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Fieldwork on Seagrass Ecosystem Services: Lac, Bonaire
By Marjolijn Christianen and Sabine Engel

Seagrasses are essential components of coastal 
zones ecosystems due to their extremely high 
productivity and the high biodiversity they sup-
port. Inside Lac, Bonaire, seagrasses cover the 
sea floor and provide a key-habitat to a growing 
population of endangered green sea turtles 
(Chelonia mydas).

Invasive seagrass Halophila stipulacea (originating 
from the Red Sea) appears to be outcompeting 
native seagrasses such as Thalassia testudinum. 
Using 49 fixed locations, we observed that 
between 2011 and 2015 the occurrence of H. 
stipulacea in the bay increased significantly from 
6% to 20% while native T. testudinum occur-
rence decreased significantly from 53% to 33% 
(Smulders et al., 2017).  The consequences for the 
seagrass ecosystem services are still not known. 
In February 2017, several fieldwork projects were 

conducted on seagrass ecosystem services and 
foraging behaviour of sea turtles in Lac by a team 
of local experts (Sabine Engel, STINAPA and 
STCB), together with researchers from Groningen 
University, NIOZ and NIOO led by Marjolijn 
Christianen1 . 

The project included the final measurements of a 
sea turtle-exclosure study which was established 
in Lac in 2015. Plots excluded turtle grazing in 
order to study the impact of grazing on the dif-
ferent seagrass species and the expansion of the 
invasive seagrass. Although results are still being 
analysed, first results show that grazing may 
impact the expansion rate of the invasive sea-
grass. A day after the sea turtle-exclosure cages 
were removed, the long T. testudinum leaves were 
already cropped by the turtles.

Seagrasses can stabilize sediments, resulting 
in clear water and the dampening of waves.  
Sediment stabilisation and hydrodynamics de-
pend on interactions with plant cover, different 
vegetation types and grazing activity. This can 
be studied in “flumes”, where water currents and 
waves are mimicked and this work is most often 
conducted in laboratory environments. In Lac, the 
first prototype of a portable wave-flume in the 
field alongside a current-flume was tested. This 
project was executed by a team from the Royal 
Netherlands Institute of Sea Research (NIOZ) 
led by Prof. Tjeerd Bouma with PhD students 
Rebecca James (NWO SCENES project) and  
Jaco de Smit. First results show that sediment 
stabilisation is closely correlated with the amount 
of above ground biomass, with ungrazed T. 
testudinum being very effective at stabilising  
 

sediment. Whereas H. stipulaceae and heavily 
grazed T. testudinum provide no significant stabi-
lisation of the surface sediment when exposed to 
waves or currents.

In the last 2 years, several green sea turtles were 
tagged with satellite transmitters to study their 
movement in foraging habitats in the Dutch 
Caribbean. In Lac, green sea turtles spend much 
of the daytime grazing on seagrass meadows and 
they often revisit the same site. They maintain 
their own underwater gardens and clip the grass 
short so that they can eat nitrogen rich fresh 
leaves.  These turtle “gardens” were checked and 
monitored for species cover, grazing marks and 
isotope samples were collected. At night, the sea 
turtles return to the reef outside of the bay to rest.

Green sea turtle grazing on seagrass. 
Photo by: © Kai Wulf

Set-up current-flume with ADV (NIOZ).  
Photo by: ©Marjolijn Christianen

Ungrazed Thalassia testudinum seagrass meadow. 
Photo by: © Marjolijn Christianen

Set-up of a BESE-element for seagrass restoration 
in Lac, Bonaire. Photo by: © Zoran Steinmann

1  *co-PI NWO program Ecology and 
conservation of green and hawksbill 

turtles in the Dutch Caribbean.
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Also a pilot experiment was installed to test the use of 
“BESE-elements”, biodegradable potato starch polymer 
structures (https://www.bese-elements.com) for seagrass 
restoration. This work is part of a global initiative and the 
BESE-elements are currently being developed and tested 
by Bureau Waardenburg and Radboud University. A 1m2 
biodegradable structure is installed either below the sedi-
ment or on top of the sediment and seagrass shoots  
(T. testudinum) are planted in the middle. Instead of trans-
planting large seagrass patches, this method temporarily 
facilitates seagrass growth of a few shoots by simulating 
positive feedback mechanisms (e.g. reducing hydrody-
namics, predation or macroalgae cover). Once seagrass 
becomes established, the BESE-elements are expected to 
completely break down in situ leaving newly established 
seagrass beds. 

Sabine Engel (STINAPA) is monitoring the BESE-elements 
and the results are encouraging. “Since the deployment  
of the BESE-elements the site has been revisited 8 times.  
In the beginning the rhizomes and shoots looked as if they 
were wasting away, but now we can see that some rhizomes 
have been established, and new shoots are appearing.  
The BESE-elements have been placed on top and in the 
sediment, and a difference in success and growth is already 
evident. We will monitor the site for one full year. Best  
results so far were found where the BESE-elements have 
been placed in the sediment. The places where BESE-
elements were placed on top of the substrate are doing 
reasonable. There is no more seagrass in the control 
sites, where the rhizomes were placed without the BESE-
elements. ”  (Sabine Engel, personal communication).

Would you like to share a news item?
Please e-mail us: research@DCNAnature.org

This project is funded by NWO.
Involved organisations: Radboud University, Bureau 
Waardenburg, STINAPA, STCB, NIOZ, and NIOO.

Research team (not in photo: Sabine Engel). 
Photo by: © Marjolijn Christianen

Sabine Engel and Gevy.  
Photo by: © Marjolijn Christianen. 
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