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Wageningen Research recently published an 
alarming report on the natural resources of the 
three Caribbean Netherlands islands (Bonaire, 
Saba and St. Eustatius). In this BioNews edition we 
summarized the results on the threatened natural 
resources on Saba and the Saba Bank. DCNA agrees 
with the conclusions of the research of Wageningen 
and recommends that all involved governments 
should sit down with (local) experts to work to-
gether to find integrated solutions to help reverse 
these trends. 

Although coral reefs occupy less than 1% of the 
ocean floor, nearly a third of all marine species can 
be found on or around these reefs. This is why their 
rapid degradation is of great concern.  To better 
understand corals as a whole, a group of scientists 
have set out to study the eukaryotic microbes which 
are normally not focused on in traditional studies of 
coral’s microorganisms.  Researchers identified a 
new, abundant microorganism that occurs in a large 
number of tropical coral species, which they have 
dubbed “corallicolids” coming from Latin meaning 
“coral-dwellers”.  

Researchers from Indiana University and CIEE 
Bonaire completed a series of studies to apply a new 
technique using environmental DNA (eDNA) which 

has the potential to reduce time, money and labor 
required to conduct lionfish surveys. Their study 
illustrates the important role that eDNA could play 
on the future of environmental monitoring to detect 
lionfish or other difficult  to find species.  

Last month, Didier de Bakker from Wageningen 
University defended his thesis, in which he docu-
mented and studied the ecological degradation of 
coral reefs around Curaçao and Bonaire.  This pro-
ject continued upon research which started in the 
1970s. This 40-year study worked to link changes in 
the coral reefs to human population growth on both 
islands. In this BioNews edition we summarize his 
findings.

A group of students from Indiana University 
(IU) recently visited Bonaire.  Since 2015, IU has 
been sending students to Bonaire as part of their 
Conservation and Sustainability Management 
study abroad program.  Each year, a group of 10-13 
college students work together with the local 
conservation groups to exchange ideas, gain real-
world experience and learn about Bonaire’s culture, 
language, and ecology. Read in this BioNews 
edition about last year’s projects.

Enjoy!
The DCNA Team
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Wageningen Research recently published 
an alarming report on the state of nature for 
the three Dutch Caribbean islands (Bonaire, 
Saba and St. Eustatius), commissioned by 
the Ministry of Agriculture, Nature and Food 
Quality. All 33 experts that worked on this 
report concluded that the “Conservation status 1 
of the biodiversity in the Caribbean Netherlands 
is assessed as moderately unfavorable to very 
unfavorable”.

Saba and St. Eustatius are two special municipali-
ties which make up the Caribbean Netherlands 
leeward islands. Saba consists of the main island, 
Saba, and a large submerged carbonate platform, 

the Saba Bank. The Saba Bank is the largest 
national park in the Kingdom of the Netherlands 
(Saba Bank: 268.000 hectares; Wadden Sea 
240.000 hectares), and has some of the richest 
biodiversity within the Caribbean Sea (Sabapark.
org).  From the cloud and rain forests on top of 
Mount Scenery volcano to the rich coral reefs and 
seaweed fields underwater, Saba is rich with a 
variety of different habitats. Unfortunately, the 
recent Wageningen Research report shows that 
many of these areas, both above and below water, 
are showing signs of degradation. 

Governments are beginning to understand that 
managing nature goes beyond just protecting 

State of Nature in the Dutch Caribbean: Saba and the Saba Bank

1. The Conservation Status is used in the European Union for reporting on the status of species and 
habitats protected under the European Habitat Directive (see http://ec.europa.eu/environment/
nature/legislation/habitatsdirective/index_en.htm).
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natural assets, but can also help promote positive 
economic growth (Ministry of Economic Affairs, 
2013). Protecting the environment means 
protecting the services they provide such as 
natural coastal protection and recreational use 
for locals and tourists (de Knegt, 2014). TEEB 
(The Economics of Ecosystems and Biodiversity) 
recently valued the annual total economic value of 
nature on Saba at 28.4 million USD (Cado van der 
Lely et al., 2014). It was also found that nature-
oriented tourism made up 27% of this value (van 
de Kerkhof et al., 2014).  This clearly shows the 
importance of properly protecting and managing 
natural environmental resources.

Tropical cloud, tropical  
rainforest and dry tropical forest
Saba is 1 of the 2 Dutch Caribbean islands which 
has tropical cloud, rain and dry forests. Starting at 
sea level, its typical to find tropical dry, rain and 
then cloud forests as height increases. Since Saba 
has been mostly isolated, this has allowed the 
vegetation and fauna of these forests to be quite 
unique (De Freitas et al., 2012, 2016). Using a 
classification system set up by the World Wildlife 
Fund (WWF) Neotropical Ecoregion, the status of 
the tropical cloud and rain forest of Saba has been 
labeled “critical/threatened” while the tropical  
dry forest has been classified as “vulnerable” 
(WWF, 2017).    

Saba hosts 71 hectares of rainforest and 6 hec-
tares of cloud forest. Unfortunately, historical 
values of these areas are unknown, which makes 
determining shifts in habitat coverage, area and 
distribution very difficult. However, by compar-
ing current maps with vegetation maps from 60 
years ago, researchers have highlighted some 
of these differences. Hurricanes and tropical 
storms can have devasting affects on the local 
cloud and rain forests, however, if given enough 
time to recover, most of these forests’ “return” 
to their earlier state (Freitas et al. 2016). In 2017, 
hurricanes hit Saba, levying damage both on land 
and underwater.  Unfortunately, damage done by 
hurricanes coupled with grazing by free roaming 
feral livestock limited the recovery of these areas.  
For these reasons, the conservation status of the 
cloud and rain forest have been evaluated as “very 
unfavorable”.

Dry tropical forests account for 972 hectares 
of land on Saba, all of which show signs of 

degradation and a 40% of this area even shows 
signs of heavy degradation. Although long-term 
monitoring data are lacking, when comparing 
current states against historical data, it can be 
seen that these areas have been negatively 
affected due to changes in the island’s land use.  
Agriculture and livestock grazing have degraded 
the dry forest to mostly grasses and shrubbery. 
Invasive species of insects have wiped out almost 
all local white cedar and Opuntia cacti population 
along the coast.  For these reasons, the conserva-
tion status  of the dry forests has been evaluated 
as “very unfavorable”.

It is recommended that measures be taken to 
minimize overgrazing by stray livestock.  In addi-
tion, protection of native species can only be done 
through the careful managing of invasive species.  
Finally, it is recommended that research should be 
done to establish breeding methods of local plant 
species to aid in reforestation efforts. 

Caves
Caves provide important habitat for many differ-
ent types of bats and other animals.  Since Saba 
has a volcanic origin, there are not as many caves 
here as on other Dutch Caribbean islands. The 
sulphur mine serves as a type of cave system, 
along with natural caves which form along the 
steep cliff edges of Hell’s Gate. Caves on the island 
can be threatened by urbanization and disruption 
by visitors, along with water quality issues if sew-
age is untreated and drained near the caves. This 
can have negative impacts on the various species 
of animals living in and around these caves. For 
these reasons, the conservation status of caves 
has been evaluated as “moderately unfavorable”. 

Beaches
Beaches around the Caribbean are under severe 
pressure due to urbanization, tourism, climate 
change (rising sea levels), invasive species, pol-
lution and illegal mining of sand. Saba has very 
limited permanent beach areas and therefore, 
very little beach vegetation to stabilize sediment 
as it is washed ashore (De Freitas et al., 2016). Due 
to the steep bathymetry and high wave action 
around Saba, very little sand is available in shal-
low waters. It is for these reasons that beaches 
are not very common on Saba. The conservation 
status of beaches has been evaluated as “very 
unfavorable”.



Seagrass and Seaweed Fields
Seagrass and seaweed fields play an important 
role in the environment as they provide food, shel-
ter and nurseries for many different reef species 
(Chaves et al., 2013). In addition to this, seagrass 
can capture CO2, improve water quality and 
mitigate erosion by stabilizing sediment. Saba has 
some small seagrass and seaweed fields, measur-
ing 20 and 22 hectares respectively. The Saba 
Bank does not have any known seagrass fields 
but it does have a very large seaweed field, recent 
estimates put it at >25.500 hectares. The seaweed 
fields of the Saba Bank are considered to be the 
most diverse area for seaweeds in the Caribbean. 
The surface area of the seaweed fields of the Saba 
Bank do not appear to be shrinking over time, 
however, they are threatened by degraded water 
quality due to climate change and pollution.  

Since 2011, large patches of floating seaweed, 
Sargassum (S. fluitans and S. natans), has been  
a Caribbean wide problem. This seaweed floats 
into shallow waters or onto shore where it  
decomposes, creating a thick mat along the  
sandy bottom. This mat can cause damage to the 
local seaweed and seagrass fields. This is an issue 
that is continuing to get worse and will need to be  
carefully monitored in the future. The assessment  
for the state of seaweed has been evaluated  
as “moderately unfavorable”.

Coral Reefs
Over the last 25-40 years coral reefs around the 
world have seen downward trends, with one study 
indicating that groundcover of coral has fallen by 
over 50% in the Caribbean over the past 40 years 
(Bak et al. 2005a, de Bakker et al. 2016, de Bakker 
et al. 2017). The Saba Bank hosts over 255 km2 of 
coral reef, whereas Saba has around 8 km2 (van 
der Land 1977, Bak 1977). There are differences 
between these two areas, the Saba Bank hosts a 
traditional coral reef, where coral skeletons pro-
vide the support structure as the coral colonizes 
and grows, whereas around Saba corals grow on 
solidified lava rock.

Saba has also experienced a downward trend for 
its coral coverage, which has been documented
over the last 25 years. Due to limited data col-
lected within the Saba Bank prior to 2010, trends
for historical data are limited with consistent data
only available for the last decade. Since 2010,

regular trips have been taken to study the status 
at 10 unique locations.  Overall, there has been 
a decline in coral coverage, especially after 
Hurricane Lenny in 1999 and two bleaching events 
in 1998 and 2005. These results are particularly 
interesting due to the remoteness of the Saba 
Bank, as it can be assumed this area is minimally 
affected by landpollution, yet still shows similar 
downward trends as the other Caribbean islands. 

Changes in sea water temperature, water quality, 
increase in algae and overfishing of herbivore 
grazers has led to an overall decrease in coral 
coverage throughout the entire Caribbean. It 
is recommended that measures are taken to 
maintain a coral coverage of at least 30% , a value 
derived off historical averages. The conserva-
tion status of coral has been evaluated as “very 
unfavorable”.

Open Sea and Deep Sea
For this report, any water depth deeper than 100m 
is treated as “deep sea” and or “open sea”.  Due to 
the steep bathymetry of Saba and the Saba Bank, 
deep sea and/or open sea conditions exist just a 
few hundred meters from the coast. Saba and the 
Saba Bank open sea and deep sea areas have been 
a part of the Yarari marine mammal and shark 
sanctuary since 2015. These deep waters support 
a unique set of life and are important in promoting 
biodiversity within the Caribbean Sea.  

Although removed from most direct land pollu-
tion, these areas are still affected by overall water 
quality shifts, sea temperature rise, overfishing 
and anthropogenic noise and garbage pollution 
(Eakin et al. 2010, Debrot et al. 2014). The conser-
vation status of the open and deep sea has been 
evaluated as “moderately unfavorable”.

Marine Mammals
Of the 33 species of marine mammals known 
to reside in the Caribbean, 5 species have been 
reported around Saba and the Saba Bank (Debrot 
et al., 2011a; Witte et al., in prep.).  Information 
concerning these species comes mostly from 
visual observations that have been reported.  It 
is thought that the waters around Saba and the 
Saba Bank provide important areas for migration, 
wintering and food foraging for many species of
 
marine mammals. These waters are espe-
cially important for wintering humpback whales, 
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migrating dolphins and a local population of 
sperm whales (Debrot et al. 2013, 2014a). 

Marine mammals are particularly vulnerable to 
human activities, through both direct collision 
with boats and disruptions due to recreation, 
eco-tourism, fishing and hunting.  There is cur-
rently not enough information to make conclusive 
statements concerning short- and long-term 
trends.  Therefore, it is recommended that basic 
management of the Yarari marine mammal and 
shark reserve be implemented. In addition, it 
is also recommended to continue and expand 
passive acoustic monitoring of marine mammals 
to gain more information on resident and migra-
tory species. The assessment for the conservation 
status of marine mammals has been evaluated as 
“moderately unfavorable”.

Sea Turtles
The seagrass fields around Saba are an important 
foraging site for sea turtles.  The Saba Bank has 
also been known to provide foraging areas for 
sea turtles, including hawksbill turtles, which like 
to feed on the algae and sponges available there 
(Lundvall, 2008). Since Saba has very limited per-
manent beach areas, it is not normally a site for 
turtle nesting.  In 2015, there was one green turtle 
nest which successfully hatched.  A decrease in 
available beaches along with water quality issues 
which affect the sea turtles and their food supply 
has led to increase in stress for these sea turtles.  It 
is recommended that water quality and seagrass 
beds be monitored and managed to ensure forag-
ing grounds are available for these sea turtles. 
The conservation status of sea turtles has been 
evaluated as “very unfavorable”.

Conch
The Queen Conch is an iconic species in the 
Caribbean, known for its unique taste and 
beautiful shell (source: US National Oceanic and 
Atmospheric Administration).  Conch has been 
overfished throughout the Caribbean region, 
however, due to a moratorium put in place in 
1996, local populations around Saba and the Saba 
Bank are healthy by comparison (Meesters et al., 
2010). 

Although local numbers seem to have bounced 
back, it is still important to carefully monitor and 
manage these populations.  These populations 
could play an important role in safeguarding this 

species in the future. Overall, the conservation 
status of the  Queen Conch in the Caribbean 
Netherlands has been evaluated as “moderately 
unfavorable”. Unlike many other locations in 
the Caribbean region, the Saba Bank was found 
to have healthy populations of Queen Conch 
(Boman, 2017). 

Fishery
Fishing has always played an important role 
within the Caribbean; however, fish stocks are 
now at risk due to a barrage of issues, limiting 
the amount and size of catch available. There has 
been a notable decrease in the size and number 
of large predators, signaling that fish stocks could 
be in jeopardy (Sandin et al., 2008; Pattengill-
Semmens, 2002; van Kuik et al., 2015). Recent 
studies, however, show that large predator fish 
densities around Saba appear to be among the 
highest in the Caribbean (Vlugt, 2016). This is 
most likely due to the limited fishing which occurs 
around these waters. Research indicates that the 
Saba Bank has a large shark population which is 
important to keep the coral reefs healthy (Toller 
et al., 2010).  

The most important species for commercial fish-
ing in this region are the spiny lobster (60% of the 
commercial fishing) and redfish (various types of 
snappers) (40%) (Lundvall, 2008; Boonstra, 2014). 
Saba instituted a moratorium on new fishing 
licenses for redfish in 2006 to combat decreasing 
fish stock, while new licenses for lobster trapping 
are still being issued.

Maintaining fish stocks is a complex endeavor, 
which is still not fully understood. New regula-
tions and changes in fishing equipment can help 
to mitigate by-catch and allow local fisherman to 
continue to fish in a more sustainable way. It is 
recommended that measures be taken to monitor 
and control fishing aiming to minimize the risk of 
overfishing in these areas. 

Overall, the assessment for the state of fish stock 
for Saba has been evaluated as “favorable” and 
for the Saba Bank as “moderately unfavorable”.

Local and regional stressors
Throughout the Dutch Caribbean, overgrazing 
by free roaming livestock (goats, donkeys, cows 
and pigs) is considered to be the largest threat 
to terrestrial ecosystems (Ministry of Economic 
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Affairs, 2013; Smith et al., 2014). Aside from the 
pressures direct grazing places on native or rare 
plants, overgrazing can also contribute to a vari-
ety of other ecological and economic issues, such 
as  sedimentation of near shore waters or loss of 
agricultural and recreational areas (Westermann 
and Zonneveld, 1956; Fabricius, 2005; Debrot et 
al., 2015). 

Although no official population counts of free 
ranging goats have been made, expert estimates 
put the average density above the 1 goat per ha on 
Saba (Debrot, pers. obs.). Damage is less obvious 
on Saba due to the island having more abundant 
plant life than the other Dutch Caribbean islands. 
However, their impact can be seen on the lowest 
slopes where erosion is most noticeable (Debrot 
& Sybesma, 2000).  It is recommended that 
monitoring programs be put in place and popula-
tion management strategies are implemented 
to minimize damage caused by overgrazing. The 
assessment for the state of overgrazing has been 
evaluated as “very unfavorable”.

The Ministry of LNV (Agriculture, Nature and 
Food Quality, previously Ministry of Economic 
Affairs) requested studies be done to document 
the number of invasive species within the Dutch 
Caribbean. These studies found 211 potentially 
invasive species at various stages of invasion.  
Invasive species can wreak havoc on the local 
environment, as seen by the invasive livestock on 
local plants, or the wild cats on the nesting Red-
Billed Tropic Birds on Saba. Around 2010, guinea 
pig and rabbits were also introduced to Saba. 
Since both of these are recently new to the island, 
it may still be possible to eradicate both popula-
tions through a culling program. Underwater, 
lionfish are decimating local reef fish populations. 
Early detection is key when managing these 
invasive species. It is very important to carefully 
monitor and manage these populations to ensure 
they are kept under control. Public awareness can 
play a key role in identifying and monitoring shifts 
in population dynamics. The assessment for the 
state of invasive species has been evaluated as 
“very unfavorable”.

Climate Change
The Caribbean will continue to be affected by 
global stressors due to climate change. This 
includes, but is not limited to, more extreme 
weather patterns, worsening of overall water 
quality, and sea level rise. These changes will 
place even more pressure on the islands, and 
careful management will be required to minimize 
these effects. Although overall greenhouse 
emissions from these small islands is minimal 
when compared to the global scale, these islands 
will be the first and some of the most drastically 
impacted by global climate changes (IPCC, 2013).

The degradation of wave-breaking coral reefs 
coupled with worsening storms will likely contrib-
ute to more storm related damages (Frieler et al., 
2013). Deterioration of coral reefs, shifts in migra-
tion patterns and the worsening of water quality 
conditions can also negatively affect fisheries, and 
could lead to a total collapse of specific com-
mercial fish species (Bari and Cochrane, 2011). A 
warmer and more humid climate could also lead 
to a population boom for mosquito populations, 
increasing the risk of mosquito-related diseases 
(EPA, 2014; de Hamer, 2015).  Worsening of spe-
cialized habitats could also endanger local species 
which depend on these specific conditions to live 
(Myers et al., 2000; Roberts et al., 2005).

As the Nature Policy Plan of the Dutch Caribbean 
(Ministry of Economic Affairs, 2013) states, “It 
is not possible to influence climate change from 
the islands, however it is possible to improve the 
resilience of ecosystems so that they can adapt to 
changes better and the consequences are kept to 
a minimum”. Therefore, it will continue to be of 
the upmost importance for each island to do its 
part in monitoring and implementing policies to 
minimize the damages caused by climate change. 
Efforts such as monitoring waste water treatment 
and reforestation can help minimize anthropo-
genic effects on each island. The assessment for 
the state of climate change has been ranked as 
“very unfavorable”.
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Conclusions and Recommendations
The assessment of the overall biodiversity 
within the Dutch Caribbean has been assessed 
as moderately unfavorable to very unfavorable. 
Figure 3 below illustrates the seriousness of these 
issues, as all categories have been evaluated as 
moderately to very unfavorable, given available 
data. The most significant threats to the future 
of these islands are largely related to overfishing, 
overgrazing by free roaming livestock, invasive 
species and climate change. Free roaming live-
stock, invasive species and climate change are 
being responsible for the quality rating of more 
than 80% of the habitats as moderate to very 
unfavorable.  

Overall monitoring and management efforts need 
to be increased to meet the requirements to pro-
tect the rich biodiversity of the Dutch Caribbean. 

There is a disturbing lack of information concern-
ing many important species groups such as bats, 
sharks, orchids and pollinators. Understanding 
the current status of each of the islands will be 
crucial for planning the way forward. 

Collaborate efforts between government, NGOs, 
business and knowledge institutions (known 
as the Golden Triangle) will be increasingly 
important for a sustainable future. In 2013, the 
economic value of ecosystem services for Saba 
was estimated at 63% of GDP, yet less than one 
thousandth (0.1%) of the annual budget goes 
toward conservation efforts (van Beek et al., 
2015). A fundamental shift in how governments 
view investing in their own environments will be 
required to accomplish the tasks required for a 
sustainable future. 
  

Although coral reefs occupy less than 1% of 
the ocean floor, nearly a third of all marine 
species can be found on or around these reefs 
(McAllister, 1991).  This is why their rapid 
degradation is of great concern.  To better un-
derstand corals as a whole, a group of scientists 
have set out to study the eukaryotic microbes1  
which are normally not focused on in traditional 
studies of coral’s microorganisms.  Researchers 
identified a new, abundant microorganism 
that occurs in a large number of tropical coral 
species, which they have dubbed “corallicolids” 
coming from Latin meaning “coral-dwellers”.  

Corals have a well-studied symbiotic relation-
ship with a photosynthetic microorganism 
(Symbiodiniaceae dinoflagellates), where corals 
provide shelter and protection in exchange for 
the energy Symbiodiniaceae produce through 
photosynthesis.  It would now appear that a newly 
identified microorganism living inside corals, 

corallicolids, have entered this equation.  These 
corallicolids appear to be very abundant and 
are only outnumbered by the Symbiodiniaceae.  
Weirdly, this newly discovered microbe contains 
all four genes required for producing chlorophyll, 
but lacks the genes needed for photosynthesis.  
Professor Patrick Keeling, a botanist from the 
University of British Columbia and senior author 
of the study, stated that “having chlorophyll 
without photosynthesis is actually very danger-
ous because chlorophyll is very good at capturing 
energy, but without photosynthesis to release the 
energy slowly it is like living with a bomb in your 
cells”.  Furthermore, genome sequencing of 
corallicolids shows that this microbe is likely an 
ancestor of parasitic Apicomplexa as Plasmodium, 
which causes malaria.  This leaves scientists to 
wonder: What do these light harvesting microbes 
do and what important role do they play being 
within coral’s microbiomes? 
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Research around Curaçao
A group of researchers from the University of 
British Columbia and the CARMABI Foundation 
have collaborated to better understand the 
eukaryotic microbial community composition of 
wild and commercial corals, specifically to deter-
mine the distribution of corallicolids.  43 wild coral 
samples were collected off the coast of Curaçao, 
representing the most common species of hard 
corals.  Commercial species were purchased 
directly from vendors, comprising of 102 samples, 
representing at least 61 species from all over the 
world. 85% of the wild corals contained corallicol-
ids, whereas 53% of the commercially obtained 
corals contained corallicolids, showing that these 
newly identified microorganisms are very abun-
dant within corals from around the world.  They 
also noted that almost all of the corals studied 
appeared to be healthy, hinting that corallicolids 
were not detrimental to the coral’s health. It is 
still unclear how corallicolids are able to process 
the energy gained from chlorophyll without the 
photosynthesis process.

Previous studies have not linked the presence of 
chlorophyll to another process other than pho-
tosynthesis. Therefore, if corallicolids do not use 
chlorophyll to photosynthesis energy, this leads 
scientists to wonder what role chlorophyll plays in 
its lifecycle.   Furthermore, scientists found these 
corallicolids in both sun coral (Tubastrea sp.) and 
black coral (order Antipatharia), both of which 
are considered to be non-photosynthetic corals.  
Corals are under immense stress due to harshen-
ing conditions brought by climate change, maybe 
understanding the total life processes within 
corals can help scientists find a way to protect 
them in the future.

For more information, please see  
the following video which further  
explains this study: 

https://www.youtube.com/watch?v=EgpeNMWo
8as#action=share

When a new species is introduced to a foreign en-
vironment, it can upset the natural balance.  One 
such example, was the introduction of the Pacific 
Red Lionfish (Pterois volitans) into the Atlantic 
Ocean during the 1980’s (Morris and Whitfield, 
2009).  Lionfish are capable of reproducing very 
quickly, with an individual female laying ap-
proximately 2 million eggs per year (Morris and 
Whitfield, 2009).  The combination of high repro-
duction rates and a lack of natural predators led 
this species to populate quickly, rapidly spreading 
throughout the Caribbean Sea.  

Lionfish have a seemingly insatiable appetite, 
capable of consuming up to 20 reef fish within 30 
minutes.  There have been cases where up to 80% 
of local fish populations are consumed by invad-
ing lionfish (Albins and Hixon, 2008).  This large 
appetite is destructive to the reef in other ways 
as well.  They consume a significant number of 
algae eating fish.  Without these fish to keep local 

algae under control, algae can spread choking out 
native coral populations (Albins and Hixon, 2011).

Historically, marine parks have relied on visual 
surveys to track lionfish numbers and population 
shifts. This requires a significant investment in 
both time and money, as lionfish can be hard to 
spot because they often hide within the coral 
structures during the day.  Fortunately, a new 
technique using environmental DNA (eDNA) 
is emerging which has the potential to reduce 
the time, money and labor required to conduct 
lionfish surveys.  All living organisms leave DNA 
evidence in their environment (through hair, 
scales, excrement, etc.), which means, if scientists 
are able to detect this DNA, it’s possible to have a 
comprehensive list of each species living within an 
area (Pilliod et al, 2013).  This is known as environ-
mental DNA (eDNA), and scientists are getting 
progressively better at mapping and reading  
these samples.

8

Environmental DNA FOR Lionfish Mapping



eDNA Research on Bonaire
Researchers from Indiana University and CIEE 
Bonaire completed a series of studies to apply 
eDNA sampling techniques within the waters 
of Bonaire. During these controlled laboratory 
experiments, scientists worked to better under-
stand if eDNA detection strength was related to 
the number of lionfish present.  They hypoth-
esized that the more lionfish within an area, the 
stronger the eDNA signal would be, even as fish 
density was held constant.  There was also a 
question concerning how long after a lionfish has 
left an area, would it’s eDNA be detectable.  To 
complete these tests, laboratory environments 
were set up to mimic conditions similar to waters 
around Bonaire.  These tests found that eDNA 
strength does directly correlate to number of 
lionfish present.  Therefore, a stronger signal 
could indicate the presence of multiple lionfish 
within a particular area. However, distance and 
time are still important covariates that could mask 
or enhance signal strength and more research is 
needed.  This study also found that eDNA was 
detectable up to 48 hours after a lionfish had been 
removed. Knowing this expiration data on eDNA 
is critical in understanding when an organism was 
present in that area.  

Once the laboratory portion of the experiments 
were completed, a field study was conducted 
to validate these findings within the lionfish’s 
habitat. Using a caged lionfish, sitting 50 cm off 
the sandy bottom, researchers took water sam-
ples both upstream and downstream at varying 
distances and depths.  Upstream sampling would 
take into account lionfish eDNA already within the 
sampled area.  The measurements downstream 
would then measure the existing eDNA from 
lionfish in the water plus the eDNA from the 
caged lionfish.  

One interesting finding during this study was that 
although divers visually inspected the area for 
three days leading up to the start of the experi-
ment and found no lionfish, these background 
samples proved that lionfish had in fact been 
within (or near) the testing area prior to the start 
of the test.  One suggestion was that lionfish were 
moving into the shallow areas to hunt at night. 
This experiment also proved that traces of lionfish 
eDNA could be detected both on the surface and 
at the bottom with similar strengths.  Due to the 

eDNA of lionfish already in the water during the 
field tests, they were unable to determine exactly 
how far away from the caged lionfish eDNA could 
be detected.  Knowing that lionfish eDNA signals 
can be detected with similar strengths throughout 
the water column is very important, as this means 
sampling can be conducted at the sea surface, re-
moving the need for divers.  This also means that 
more samples can be collected within a shorter 
period of time, allowing larger regions to be 
patrolled for lionfish. Furthermore, knowing the 
length of time it takes for eDNA to breakdown (48 
hrs), the high sensitivity of detecting eDNA and 
the speed of the current at your sight of interest, 
one can predict the detection distance of eDNA 
for any aquatic species of interest.

The Future of eDNA Research
This study illustrates the important role that 
eDNA could play on the future of environmental 
monitoring.  The results of this study show that 
under controlled laboratory settings, eDNA 
strength can indicate presence and abundance of 
local lionfish. This experiment also demonstrated 
the high sensitivity of eDNA.  This sensitivity 
could allow researchers to detect rare or difficult 
to find species in conditions where visual inspects 
fall short.  For example, this could have signifi-
cant implications for shark conservation efforts.  
Around Bonaire, shark populations can be difficult 
to inspect visually as they tend to stay in areas 
not visited by divers, especially on the east side of 
the island. STINAPA is currently trying to imple-
ment eDNA measuring techniques to monitor 
the species, timing and areas visited by sharks on 
Bonaire. 

New eDNA sampling techniques could prove to be 
a game changer in understanding species com-
position of local environments.  The processing of 
samples in this study cost approximately $0.05 per 
sample for a standard laboratory to collect and 
process.  If these samples can be taken using sur-
face water, this saves even more time and reduces 
risk to researchers, having eliminated the need for 
diving, especially in areas which could be hazard-
ous or difficult to sample.  The ability to detect 
multiple species out of a single sample could allow 
scientists to gain insight into rare or difficult to 
find species. The possibilities of this application to 
conservation biology and environmental monitor-
ing are very exciting.

9
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40-year study: Changes on the 
Coral Reefs of Bonaire and Curaçao

Although it’s now becoming widely accepted 
that coral reefs are degrading quickly on a 
global scale, there have been very few long-
term studies where this is measured.  Humans 
can have drastic impacts on the environment, 
prompting changes in coral reefs through acts 
such as overfishing, pollution and coastal devel-
opment (de Bakker et al, 2016).  Shifts in water 
quality have led to a change in reef dynamics, 
with many areas experiencing a loss of corals 
and an increase in species which benefit from 
these nutrient rich environments, such as algae 
and cyanobacteria (Broche et al, 2015). 
 
Last month, Didier de Bakker from Wageningen 
University defended his thesis, in which he docu-
mented and studied the ecological degradation 
of coral reefs around Curaçao and Bonaire.  This 
project continued upon research which started in 
the 1970s.  The findings of this study were previ-
ously published in a 2017 paper titled “40 Years 
of benthic community change on the Caribbean 
reefs of Curaçao and Bonaire: the rise of slimy 
cyanobacterial mats”, which earned de Bakker’s 
the ‘Best Paper Award 2017’ from Coral Reef 
magazine. 

This 40-year study worked to link changes in the 
coral reefs to human population growth on both 
islands.  This research highlighted the shift from 
large reef-building coral species to an increase 
in benthic cyanobacteria and macroalgae. There 
was also a shift from large reef-building coral that 
form complex structures to more weedy corals 
that form smaller colonies which do not facilitate 
the same structural complexity needed for proper 
reef functioning and coastal protection, such as 
protection against flooding and erosion.  This 
research also showed that areas of the reef where 
entry by people is prohibited exhibited the least 
amount of degradation, illustrating the impor-
tance of actively managing and preserving these 
ecosystems (de Bakker et al, 2017). 

Benthic Cyanobacterial Mats
Although cyanobacteria have always played a 
small part within reef ecosystems, there is new 
evidence to support that it is becoming much 
more prevalent (Ford et al, 2018; de Bakker et al, 
2017). Some species of cyanobacteria will group 
together to form benthic cyanobacterial mats 

(BCM).  These BCMs lay along the bottom of the 
ocean and flourish in nutrient rich water.  BCMs 
were first noticed in the early 1990s on reefs 
worldwide.  Many human driven factors can lead 
to algal blooms, creating direct competition be-
tween BCMs and corals (Ford et al, 2018).  In fact, 
a study conducted off the coast of Curaçao found 
a higher occurrence of BCMs in sheltered reefs 
near areas of high coastal development, strongly 
supporting a link between shifts in water quality 
and blooms of BCMs (Broche et al, 2015).  This 
same study also noted that areas with higher BCM 
populations also hosted higher benthic macroal-
gae and significantly less corals.  This is most likely 
due to the BCMs’ ability to fix nitrogen, and an 
increase of nitrogen in a system may promote the 
growth of these macroalgae (Broche et al, 2015).

Cyanobacteria are not only a competitor for 
coral reefs, but one particular species has also 
been directly linked to coral’s black band disease 
(Frias-Lopez, 2003).  Black band disease was first 
spotted in the Caribbean off the coast of Belize in 
1973 (Antonius, 1973).  Since then, it’s been docu-
mented in coral reefs all around the world.  This 
disease comes from BCMs and can infect coral at 
a rate of 1 cm/day.  This disease spreads from the 
top to the bottom, destroying healthy tissue and 
leaving behind dead skeletal remains (Antonius, 
1973).  Furthermore, with over 60 different cyano-
bacterial toxins documented, BCMs can cause 
a range of issues for humans and other animals liv-
ing within these waters.  Cases of fatal poisonings 
of domestic and wild animals have been linked to 
cyanobacteria, and highlight the importance of 
monitoring BCMs (Bell and Codd, 1994).

Curaçao and Bonaire
A team of researchers conducted a 40-year study 
off the coasts of Curaçao and Bonaire, document-
ing shifts in local reef populations, specifically: 
corals, algal turfs, benthic cyanobacterial mats, 
macroalgae, sponges and crustose coralline algae.  
To do this, permanent quadrats were placed 
at varying depths (10, 20, 30, 40 m) and photo-
graphed in 3- and 6-year intervals starting in 1973, 
and annually since the early 1990s.  Three sites 
were selected off Curaçao (CARMABI Buoy One [I 
and II] and CARMABI Buoy Two [III]) and 1 site off 
Bonaire (Karpata) (de Bakker et al, 2017). 
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The results of this study found that in 40 years 
the following shifts occurred.  Overall, there was 
a decrease in the cover of calcifying organisms 
from 32.6% to 9.2% for corals and 6.4% to 1% of 
crustose coralline algae.  At first, coral cover was 
replaced with algal turfs and macroalgae, with 
a growth from 24.5% to 38% in the early 1990s. 
Their reign shifted once again as a decline in algae 
turfs from 11% in 2002 to 2% in 2013 gave way 
to the rise in benthic cyanobacterial mats.  BCMs 
increased from 7% in 2002 to 22% in 2013.  There 
was also a slight increase in sponges over these 40 
years, from 0.5% to 2.3%.  This breakdown can be 
seen in table below.  It is important to note that 
there was not always a clear direct connection 
between the decrease in coral and an increase in 
a competitive species, however, it is believed that 
coral’s slow growing nature puts it at a disadvan-
tage when up against faster growing organisms 
when battling invasion or recovery after damage 
(McCook et al., 2001).

It’s very likely that decreased water quality paired 
with an increase in water temperature are the 
main catalysts for the increase of BCMs (Brocke 
et al, 2015a).  Each of the four locations studied 
in the 40-year project were contaminated with 
untreated sewage water through both direct 
discharge and groundwater (Buth and Ras, 1992; 
Lapointe and Mallin, 2001).  Without waste 
water being properly treated and managed, this 
is a problem that will continue to grow as these 
islands further develop.  Increased impact of 
pressures related to the increase in local popula-
tions and tourists, such as increased coastal 
development, increased physical damage due to 

humans interacting with the reef and an increase 
of land-based pollution will only further stress 
these environments. If the coral reefs are to be 
protected, these issues will require a complex, 
interdisciplinary approach to carefully manage the 
growth and development of both islands.

Future of Coral Reefs
If current trends continue, these reefs will con-
tinue to experience a decrease in calcifying corals, 
which could lead to a decrease in the structural 
complexity of the entire reef system (Alverez-Filip 
et al., 2011).  Furthermore, once BCMs dominate 
reef areas, they will impair coral recruitment 
and their contribution to the release of dissolved 
organic compounds will further exacerbate the 
degradation of the entire reef (Brocke et al, 
2015b). Understanding the underlying causes of 
these BCM blooms may be the key to reversing 
this trend.

Long term studies, such as these, highlight the 
importance of understanding the entire reef 
benthic system, as small population shifts can be 
indicators of much larger issues.  If human fac-
tors are the driving force behind these changes, 
this means that humans can also be driving force 
for correction.  As climate change continues to 
demonstrate the fragility of these systems, it will 
become increasingly important to understand our 
role in the environment.  

A group of students from Indiana University 
(IU) recently visited Bonaire.   Since 2015, 
IU has been sending students to Bonaire as 
part of their Conservation and Sustainability 
Management study abroad program.  Each 
year, a group of 10-13 college students work 
together with the local conservation groups to 
exchange ideas, gain real-world experience and 
learn about Bonaire’s culture, language, and 
ecology.
 
Typically, students spend their first week working 

directly with organizations, learning about the 
local environment and customs.  The second week 
is spent developing a unique project in which a 
pair of students can expand on this knowledge, 
introducing their own personal touch, and give 
back to Bonaire. In the past, student groups have 
worked with variety of organizations such as 
ECHO, STINAPA, STCB, Wolf’s Company and 
Posada Para Mira. These projects range from tree 
planting to beach cleans ups to establishing an 
initiative to turn food-waste into nutrient rich soil 
for local farmers.  

Would you like to share a news item?

Please e-mail us: research@DCNAnature.org

Bonaire Welcomes Back Indiana University
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Now, let’s take a closer look into some of last  
year’s projects:

Compost
The Food and Agricultural Organization of the 
UN1 estimates that around one third of all food 
produced is wasted. One pair of IU students de-
cided to work with a local organization to put this 
food-waste to better use.  Working with Posada 
Para Mira Restaurant owner, they restarted a 
composting initiative which would encourage 
both commercial and individual participation. 
This would keep food-waste out of the landfill and 
work to achieve the Caribbean Waste Collective’s 
2025 goal for Bonaire.  Posada Para Mira, a local 
restaurant, is open 5 days a week and estimates 
that during the week they generate around 10 
gallons of food-waste a day, and up to 50 gallons a 
day on the weekend.  Composting not only helps 
cut waste entering the landfill, but it can also 
create nutrient rich soil which can be used to grow 
new crops. An 80 gallon compost container was 
brought onto the island this year, funded by an 
online donations website also established by IU 
students, to facilitate the composting at Posada 
Para Mira Restaurant.

Coral
A different project focused on the link between 
coral farming and fish biodiversity, looking to 
better understand why certain types of coral are 
more attractive for coral restoration efforts.  This 
study monitored fish populations around several 
different Acropora (staghorn and elkhorn coral) 
and Millepora (fire coral) sites, to determine 
which type of coral had larger fish populations.  
Surprisingly, fire coral was found to have many 
benefits, such as high survivability, high growth 
rate, and the ability to reduce the flow of water 
through its fan structure to allow more delicate 
species to grow around it.  However, in the end, 
this study concluded that Acropora coral spe-
cies tended to host a larger variety of fish, which 
explains why it is typically preferred for coral 
restoration projects.  

Feral Goats
Feral goats can be seen all over the island, and one 
group of students worked to examine how other 
communities have dealt with similar problems 
on high herbivory. Goats were introduced to the 

island in 1526 by Spanish conquistadors. With no 
natural predators, they’ve continued to roam the 
island, now numbering around 29,000 individuals. 
Historically, Bonaire was covered by native dry-
evergreen bushland but overtime, overgrazing 
has led to a dominance of thorny shrub-cacti. To 
reduce the impacts of high herbivory other coun-
tries have used sterilization strategies, hunting 
and other culling techniques and fencing. All these 
strategies have their pros and cons. Currently, 
fencing is the only observed management strat-
egy being implemented on Bonaire. Students 
worked with a local scientist who has been leading 
an ongoing study of 13 different areas, which have 
been isolated from goats. After 8 years, four dif-
ferent plants showed higher abundance in these 
control plots, highlighting the effects of overgraz-
ing. This shift away from native plants has led 
to an increase in erosion and sedimentation of 
coral reefs.  Studies such as these highlight the 
importance in environmental management when 
balancing native and invasive species.

Sea Turtles
The temperature of sand can play an important 
role in the development of sea turtle eggs, as 
warmer sands lead to an increased number of 
female sea turtle hatchlings. With global tem-
peratures rising, this is leading scientists to worry 
about the future of sea turtle populations.  One 
pair of students worked to determine the influ-
ence of shade on the regulation of sand tempera-
tures.  To complete this study they tested dif-
ferent areas which were shaded naturally (trees, 
brush), artificially (structure built over sand) and 
without any shade.  Artificial shading actually 
increased temperature of the sand, potentially by 
preventing heat from excaping the sand. In fact, 
they found that even after the sun had set, it still 
had a heating effect on the sand, although this 
sand would eventually cool overnight. Natural 
shade showed a decrease in sand temperature 
compared to unshaded areas but this was not 
found to differ statistically. With this information, 
a case could be made for implementing above 
ground shelters (to mimic natural shading like 
trees) over nests or planting trees to keep the 
sand cool, to ensure a balanced hatchling popula-
tion between male and female sea turtles.
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Responsible Tourism
According to recent TEEB2 research, tourists 
spend around $125 million USD annually on 
Bonaire, with nearly 40% of this going towards 
nature focused activities.  As such, it will become 
increasingly important for the government of 
Bonaire to strategically manage its tourism to en-
sure it grows in a sustainable and environmentally 
conscious way.  The final student project centered 
on the importance of having a Strategic Tourism 
Plan.  The objective of the study was to determine 
which of the 89 dive sites on Bonaire are most ac-
tive and categorize coral health based on dive site 
popularity.  They showed evidence from both the 
literature and observational studies that the most 
popular dive sites experience the highest losses 
of coral communities through both disease and 
physical damage.  This information is important 
when developing a way to quantify the value of 

environments and their potential services.  This 
research contributed to the Wolf’s Company’s 
Natural Capital Mapping project which will aid the 
government in prioritizing efforts in the future.

Collaborative opportunities, such as these, are 
crucial for finding innovative and integrated 
solutions to some of the islands most significant 
problems. By working together, each party can 
bring a different prospective to the issues to 
ensure a sustainable future for Bonaire.  We look 
forward to welcoming Indiana University back to 
the island and can’t wait to see what projects they 
come up with in 2019 and beyond.

Would you like to share a news item?

Please e-mail us: research@DCNAnature.org

Research Overview
April & May 2019

CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Birds

Suitability study and re-
forestation of exclosures 
facilitating the Yellow-
shouldered Amazon 
Parrots (Amazona 
barbadensis)  on Bonaire

BON Echo: Julianka Clarenda

Birds

Perception of local peo-
ple on the conservation 
of Yellow-Shouldered 
Amazon Parrot

BON
WUR: Younes Zian (student), Luuk Fleskens 
Echo: Julianka Clarenda

Birds

Migratory shorebirds 
surveys plus habitat 
assessment at Cargill salt 
ponds horebirds surveys 
plus habitat assessment 
at Cargill salt ponds

BON

“Cargill NV 
BirdsCaribbean:  Lisa Sorenson, 
USFWS: Frank Rivera 
Cornell Laboratory of Ornithology: 
Jeff Gerbracht 
Wild Conscience:  Fernando Simal

Bentos

Niche to Ecozone- 
Network Analysis of 
Benthic Structures 
Through Advanced 3D 
photogrammetry

EUX UF: Matan Moshe Yuval, CNSI
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Climate change

Teatime4science (sea-
grass and mangroves 
http://www.teatime4sci-
ence.org)

BON STINAPA: Sabine Engel

Coral Reef 
Restoration

Reef restoration 
technology

CUR UIU: Amy Wagoner, CARMABI

Coral Reef 
Ecosystems

Larval biology of corals 
and reef microbiology

CUR MC:Kristen Marhaver, CARMABI

Coral Reef 
Ecosystems

Ecology of mesophotic 
reefs

CUR CAS: Pim Bongaerts, CARMABI

Coral Reef 
Ecosystems

Protist biology CUR UE: Tom Richards, CARMABI

Coral Reef 
Ecosystems

Protist biology CUR CIAR:Patrick Keeling, CARMABI

Coral Reef 
Ecosystems

Coral microbiology CUR
SDSU: Forest Rohwer, Linda Wegley Kelly  
CARMABI

Coral Reef 
Ecosystems

Environmental 
microfluidics

CUR ETH: Gabriel Juarez, CARMABI

Coral Reef 
Ecosystems

Reporductive ecology of 
Diploria

CUR SLA: Skylar Snowden, CARMABI

Coral Reef 
Ecosystems

Carbon cycling in marine 
systems

CUR MARI: Alex Worden, CARMABI

Coral Reef 
Ecosystems

3D reef monitoring CUR Scripps: Stuart Sandin, CARMABI

Coral Reef 
Ecosystems

Marine molecular and cell 
biology

CUR UC: Nicole King, CARMABI

Coral Reef 
Ecosystems

Recruitment Potential 
of Diadema antillarum 
on St. Eustatius, Dutch 
Caribbean: A Pilot Study

EUX
CNSI: Kimani Kitson-Walters 
VHL: Alwin Hylkema, Eelke Postma (student) 

Coral Reef 
Ecosystems

Partial Mortality of 
Scleractinian coral 
colonies in relation to 
sedimentation

EUX
NTU: Matt Doherty 
CNSI

Coral Reef 
Ecosystems

A first study of myxozoan 
diversity in the Caribbean: 
new insights into host 
range and life cycles? 

EUX
SMNH: Inga Martinek 
CNSI

Crab

Population size and 
structure of the black land 
crab, Gecarcinus ruricola 
on St. Eustatius

EUX
Aeres Hogeschool: Rik Ruitenberg (student) 
STENAPA

April & May 2019
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Environmental 
friendly 
alternatives

Industrial Compostable 
Alternatives for 
Styrofoam (Literature 
study Funded by WWF-NL)

BON 
SAB 
EUX 

WWF-NL: Arjan de Groene, Claudia Alessio

Fisheries
Market & Supply Chain 
Analysis study (Funded by 
WWF-NL)

BON 
SAB 
EUX

WWF-NL: Pieter van Baren 
 The Good Fish Foundation: Irene 
Kranendonk

Fisheries
Historical fisheries 
(Funded by WWF-NL)

BON 
SAB 
EUX

WWF-NL: Pieter van Baren  
Terramar Museum Bonaire: Ruud Stelten

Fisheries

Co-management in 
small scale fisheries 
(Literature study Funded 
by WWF-NL)

BON 
SAB 
EUX

WWF-NL: Pieter van Baren, Simaima Petzold, 
Philipp Pattberg

Fisheries

Testing and comparing 
various lionfish traps to 
study their potential use 
in a directed lionfish fish-
ery (funded by WWF-NL)

SAB SCF (SBMU): Ayumi Kuramae Izioka

Invasive species
Research into mitigation 
measures for Sargassum 
Seaweed

SXM
NFSXM: Tadzio Bervoets 
Government of St. Maarten

Mangroves
Changing Carbon Fluxes 
due to reducing extent of 
mangroves on Bonaire

BON
Univ Bremen: Flo Senger  
STINAPA: Sabine Engel

Plants
Testing effective ways to 
grow native plants 

BON Echo: Johan van Blerk

Plants
The effects of Fytofoam 
on growth and hydration 
of the Wayaka

BON
WUR: Floor Cornielje (student), Klaas 
Metselaar 
Echo: Julianka Clarenda

Plants
Germination of seeds 
of indigenous trees of 
Curaçao

CUR CARMABI: John de Freitas

Plastics
VORTEX: Microbial plastic 
degradation in contrast-
ing marine environments

EUX
NIOZ: Maaike Goudriaan (PhD student), 
Helge Niemann (Supervisor) 
CNSI

Reptiles
Lesser Antillean iguana 
nest research  (funded by 
WWF-NL)

EUX
RAVON: Tim van Wagensveld, Ronald 
Zollinger 

April & May 2019



16

CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Seagrass/ Sea 
Turtles

Turtle grazing, eu-
trophication effects and 
temperature on competi-
tion between native and 
invasive seagrass in Lac Bay

BON
WUR: Marjolijn Christianen ,Fee Smulders 
UU: Julia Duijnhoven (student)

Terrestrial 
ecosystems

Landcrabs research EUX
SU: Livius Bozga 
CARMABI

Terrestrial 
ecosystems

Terrestrial ecology and 
genetics CUR TU: Jocelyn Behm 

CARMABI

Coral Reef 
Ecosystems

Microbial ecology of 
marine algae CUR UvA: Gerard Muijzer 

CARMABI

Coral Reef 
Ecosystems Ecology of sea pansies UAA: Aschwin Engelen 

CARMABI

Coral Reef 
Ecosystems

Reef ecology CUR
UIU: Bruce Fouke 
CARMABI

Coral Reef 
Ecosystems

Invertebrate taxonomy CUR
Naturalis: Bert Hoeksema 
CARMABI

Sponges
 Sponge ecology and 
energetics

CUR
UvA: Nik Kornder 
CARMABI

Sponges Sponge ecology CUR
UvA: Benjamin Mueller  
CARMABI

April & May 2019

Long Term Projects

CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Anthropgenic 
impact

Anthropogenic Impact 
Analyses, Aruba National 
Park

AUA FPNA: Giancarlo Nunes

Coral Reef 
Ecosystems

Deep Reef Observation 
Project (DROP) (ARMS: 
Autonomous Reef 
Monitoring Structures)

CUR Smithsonian: Carole Baldwin
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Coral Reef 
Ecosystems

Developing a plan to man-
age the waters around 
Curaçao sustainably, 
profitably, and enjoyably 
for this and future 
generations - including 
mesophotic reef dropcam 
project

CUR
Waitt Institute (Blue Halo Curaçao): Kathryn 
Mengerink

Coral Reef 
Ecosystems

Diadema Antillarum 
Population Assessment

EUX
CNSI: Kimani Kitson-Walters 
VHL: Alwin Hylkema 
STENAPA: Jessica Berkel

Coral Reef 
Ecosystems

Bloom dynamics of 
benthic cyanobacterial 
mats on coral reefs

BON
FSU: Ethan Cissell (Ph.D. student), Sophie 
McCoy

Coral Reef 
Ecosystems

The role of parrotfish 
behavior in structur-
ing benthic coral reef 
communities

BON
FSU: Joshua Manning (Ph.D. student), Sophie 
McCoy

Coral Reef 
Restoration

Epigenetic responses to 
environmental stressors 
in Acropora corals, and 
applications to coral reef 
conservation

BON
FIU (EEL): Serena Hackerott  (PhD student),  
Jose Eirin-Lopez, RRFB: Francesca Virdis

Coral Reef 
Restoration

St. Maarten’s Coral 
Restoration Project 

SXM
NFSXM: Tadzio Bervoets,  
Melanie Meijer zu Schlochtern 
CRF

Coral Reef 
Restoration 

Plant a million coral initia-
tive (IntelliReefs)

SXM

NFSXM: Tadzio Bervoets, Melanie Meijer zu 
Schlochtern 
SeaLagacy, Reeflife Restoration and  
Sea to Sky ventures

Coral Reef 
Restoration

Development of restora-
tion methods for threat-
ened Caribbean coral 
species

BON, CUR

RRFB:  Augusto Montbrun, Francesca Virdis 
SECORE Project 
CARMABI: Mark Vermeij 
Secore: Valerie Chamberland 

Coral Reef 
Restoration

Postsettlement dynamics 
of Caribbean corals & Reef 
restoration

CUR
CARMABI: Mark Vermeij 
Secore: Valerie Chamberland 

Coral Reef 
Restoration

Artificial structures that 
encourage larvae settle-
ment and discourage the 
growth of competitor 
species

CUR

University of Illonois: Amy Wagoner Johnson,  
Bruce Fouke, Gabriel Juarez 
San Diego State University: Forest Rohwer 
CARMABI: Kirsten Marhaver, Mark Vermeij
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Database

Dutch Caribbean Species 
Register: Taxonomic 
knowledge system Dutch 
Caribbean (http://www.
dutchcaribbeanspecies.org/)

All
Naturalis: Sander Pieterse, Hannco Bakker,  
Bert Hoeksema

Interstitial 
biodiversity

Moleculair biodi-
versity analysis of 
marine communities by 
metabarcoding

EUX
Naturalis: Arjen speksnijder 
ANEMOON: Niels Schrieken

Invasive species

Impact of Halophila stipu-
lacea on the availability of 
benthic diatoms as a food 
source for a commercially 
important deposit feeders 
in a native and invasive 
habitat

EUX
CNSI: Johan Stapel, Kimani Kitson-Walters, 
Anna Maitz

Invasive species
Global Register of 
Introduced and Invasive 
Species GRIIS

All
IUCN Invasive Species Specialist Group 
ISSG: Shyama Pagad 

Mangrove 
ecosystems

Mangrove habitat 
compensation and 
reforestation

AUA FPNA: Giancarlo Nunes

Marine 
ecosystems

Taxonomy and biodiver-
sity in Lac Bay

BON
STINAPA Sabine Engel, Caren Eckrich 
Ecosub: Godfried van Moorsel 
CEAB: Daniel Martin

Marine 
ecosystems

Marine species discover-
ies in the Dutch Caribbean

All
Naturalis: Bert Hoeksema 
CNSI 
CARMABI

Marine Park Marine Park Aruba AUA
FPNA: Sietske van der Wal 
DNM: Gisbert Boekhoudt

Marine Litter
Clean Coast Bonaire 
(Citizen science project, 
OSPAR methodology)

BON
 Boneiru Duradero: Sharon Bol, Carolyn 
Caporusso

Plants Botanical Garden Aruba AUA FPNA: Natasha Silva

Plants Wildlife Garden Reserve AUA FPNA: Giancarlo Nunes

Public Health

DNA waterscan: 
Monitoring disease 
vectors in the Caribbean 
(mosquitoes and midges)

 
CUR 
EUX

Naturalis: Klaas-Douwe B. Dijkstra 
ECPHF: Teresa Leslie  
CBHRI: Delia-Maria Goil0 (NWO DUCAMID 
project)
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Reforestation
Reforestation Project on 
St. Eustatius

EUX

Mac & Field: Tim van Wagensveld & Stacey 
Mac Donald 
STENAPA: Clarisse Buma 
LVV: Gershon Lopes

Reptiles
Behavior of the endemic 
Aruban Whiptail lizard

AUA
FPNA: Giancarlo Nunes 
Eckerd College: Jeff Goessling

Reptiles Boa Life History AUA
FPNA: Giancarlo Nunes 
Eckerd College: Jeff Goessling

Sponges

The role of sponges as key 
ecosystem engineers of 
coral reef ecosystems 
 
Pumping iron: can 
iron availability fuel 
the sponge loop and 
affect coral reef com-
munity structure? (Misha 
Streekstra) 

CUR

Uva: Jasper de Goeij, Benjamin Mueller  
CARMABI: Mark Vermeij 
PhD students: 
WUR: Misha Streekstra 
UvA: Sarah Campana*, Meggie Hudspich*, 
Niklas Korner* 
* Part of the ERC project “SPONGE ENGINE 
— Fast and efficient sponge engines drive and 
modulate the food web of reef ecosystems”

Threats and 
risks

Are human activities 
(related to an oil terminal 
and dive tourism) a risk 
for ecosystem services ?

EUX

 
      WUR: Diana Slijkerman

NWO Projects 
in the Dutch 
Caribbean

Bioproducts

Stand-alone production 
of algal products for food, 
feed, chemicals and fuels 
- Bioprospecting and 
directed evolution of 
microalgae from Bonaire

BON

WUR: R.H. Wijffels, Rin Barten, Rocca Chin-
on, Robin Barten (PhD students) 
Institute for Sustainable Technology: Rita 
Peachey 

Coral Reef 
Ecosystems

Caribbean coral reef 
ecosystems: interactions 
of anthropogenic ocean 
acidification and eutrophi-
cation with bioerosion by 
coral excavating sponges 
- Bioerosion and climate 
change

BON, SAB, 
EUX

NIOZ: Fleur van Duyl, Steven van Heuzen 
(PostDoc), Alice Webb (PhD student) 
STENAPA 
CNSI

Coral 
restoration

Artificial Reefs On Saba 
and Statia (AROSSTA)

SAB 
EUX

VHL: Alwin Hylkema, Marlous Heemstra 
WUR: Dolfi Debrot 
STENAPA: Jessica Berkel 
SCF: Kai Wulf, Aymi Kuramae Izioka 
CNSI: Johan Stapel 
Students: Marnik van Cauter (VHL) & Martijn 
Peters (VHL)
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

NWO Projects 
in the Dutch 
Caribbean

Environmental 
psychology

Confronting Caribbean 
Challenges: Hybrid 
Identities and Governance 
in Small-scale Island 
Jurisdictions 
- Behavioral differences 
between/within the BES 
islands when it comes to 
nature conservation and 
cultural heritage.

BON, SAB, 
EUX

KITLV, Leiden University: Gert Oostindie 
(Project director) 
KITLV, Leiden University: Stacey Mac 
Donald (PhD student)

Invasive species

Exotic plant species in the 
Caribbean: foreign foes or 
alien allies? 
(1) Socio-economic 
impacts of invasive plant 
species (2) Ecological 
impacts of invasive plant 
species

BON, SAB, 
EUX

(1) UU: Jetske Vaas (PhD student), Peter 
Driessen,  Frank van Laerhoven and Mendel 
Giezen (2) UU: Elizabeth Haber (PhD stu-
dent), Martin Wassen, Max Rietkerk,Maarten 
Eppinga. 
CNSI

Invasive species

   Global defaunation and 
plant invasion: cascad-
ing effects on seagrass 
ecosystem services

BON

WUR: Marjolijn Christianen, Fee Smulders 
(PhD student) 
Smithsonian: Justin Campbell (coordinator 
Caribbean wide research project), Olivier 
Kramer 
STINAPA: Sabine Engel, Jessica Johnson

BO-projects 
in the Dutch 
Caribbean 

(Min EZ)

Coral Reef 
Ecosystems

BO-43-021.04-003 –
Inventory corals 
Includes monitoring and 
research of the longest 
coral reef time-series in 
the world (since 1973)

BON, CUR WUR: Erik Meesters

DCBD
BO-43-021.04-001  - 
Expansion knowledge 
system Dutch Caribbean

AUA, BON, 
CUR, SAB, 
EUX, SXM

WUR (Alterra): Peter Verweij
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

BO-projects 
in the Dutch 
Caribbean 

(Min EZ)

Invasive species

Socio-ecological connec-
tivity of tropical coastal 
ecosystems: how to 
enhance restoration and 
conservation of ecosys-
tem services 
( Study on (1) carbon and 
nutrient fluxes between 
the mangroves, seagrass 
bed and coral reef at 
Lac Bay 2) the impact 
of Sargassum events 
on seagrass beds and 
mangroves in Lac Bay 
and 3) Lac Bay as a socio 
ecological system.)

BON
RU: Luuk Leemans (PhD student), Marieke 
van Katwijk 
WUR: Marjolijn Christianen

Fisheries
BO-43-021.04-006 - Fish 
stocks and fisheries 
Caribbean Netherlands

EUX, SAB, 
BON

WUR: Dolfi Debrot 
CNSI: Kimani Kitson-Walters 
PiskaBon, STINAPA 
SCF: Kai Wulf, Ayumi Kuramae 
Student: Diane de Jong (HAS university) 

Marine 
biodiversity

BO-43-021.04-002 – 
Saba Bank – Marine 
biodiversity

SAB
WUR: Erik Meesters (benthic communities), 
Dolfi Debrot, Thomas Brunel, Leo Nagelkerke 
(fish stocks)

Marine mam-
mals & sharks

BO-43-021.04-005     – 
Management plan marine 
mammal and shark 
sanctuary Yarari

SAB, EUX
WUR: Dolfi Debrot, Dick de Haan, Meike 
Scheidat, Ayumi Kuramae Izioka 
SCF (SBMU): Ayumi Kuramae Izioka 

Marine 
mammals

BO-43-021.04-007  –
Marine mammals in the 
Dutch Caribbean

BON, SAB, 
EUX

WUR: Dolfi Debrot,  Dick de Haan, Meike 
Scheidat

World Heritage 
nomination

BO-43-021.04-004 – 
World Heritage nomina-
tion Bonaire National 
Marine Park

BON

WUR: Dolfi Debrot 
Wolfs Co.: Esther Wolfs 
UNESCO: Josephine Langley 
DRO: Frank v Slobbe 
CARMABI: Mark Vermeij, John de Freitas  
Curacao Footprint Foundation: Leon Pors 

Coastal ecosys-
tems (Lac Bay: 
Mangroves and 
seagrass beds)

Ecological restoration 
Lac Bay and South coast, 
Bonaire 

BON

STINAPA: Sabine Engel 
WUR: Klaas Metselaar 
STCB: Mabel Nava 
DRO: Frank van Slobbe
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“Nature 
Funding” 

Projects in 
the Dutch 
Caribbean 

(Min EZ)

Coastal ecosys-
tems (Lac Bay: 
Mangroves and 
seagrass beds)

Ecological restoration 
Lac Bay and South coast, 
Bonaire

BON

STINAPA: Sabine Engel 
WUR: Klaas Metselaar 
STCB: Mabel Nava 
DRO: Frank van Slobbe

Invasive species Feral Pig Control BON
Echo: Julianka Clarenda 
DRO: Frank van Slobbe

Reforestation Reforestation Project BON
Echo: Julianka Clarenda 
DRO: Frank van Slobbe

Invasive species
Goat eradication and 
control in Washington 
Slagbaai National Park

BON
STINAPA 
DRO: Frank van Slobbe

World Heritage 
nomination

World Heritage 
Nomination Bonaire 
Marine Park and/or other 
interconnected sites

BON
Wolfs Company: Esther Wolfs, Boris van 
Zanten, Amilcar Guzman, Viviana Lujan  
DRO: Frank van Slobbe

Terrestrial 
ecosystems

Combating Erosion and 
Nature Restoration on 
Bonaire

BON

Bonaire Agri & Aqua Business BV: Sherwin 
Pourier 
Wayaká Advies BV: Jan Jaap van Almenkerk  
DRO: Frank van Slobbe

Terrestrial 
ecosystems

Cave and karst nature 
reserve

BON
DRO: Frank van Slobbe 
CARIBSS: Fernando Simal

Nature 
communication

Campaign environment 
and nature on  Bonaire

BON DRO: Frank van Slobbe, Peter Montanus

Agriculture Horicultural Project SAB Government of Saba: Randall Johnson

Recreation Hiking trails SAB Government of Saba:  Robert Zagers

Pollution Tent Reef Protection SAB Government of Saba:  Robert Zagers

Invasive species Goat buy-back program SAB Government of Saba: Randall Johnson

Yacht mooring project SAB
Government of Saba 
SCF: Kai Wulf
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

“Nature 
Funding” 

Projects in 
the Dutch 
Caribbean 

(Min EZ)

Saba national park SAB
Government of Saba 
SCF: Kai Wulf 
SABARC: Ryan Espersen

Crispeen trail project SAB
Government of Saba: Robert Zagers 
SCF: Kai Wulf

Community 
outreach

Nature Awareness project 
EUX

Government of St Eustatius  
STENAPA: Clarisse Buma 
CNSI: Johan Stapel, Hannah Madden

Nature 
management

Strengthening manage-
ment of nature

EUX
Government of St Eustatius  
STENAPA: Clarisse Buma

Invasive species
Rodent assessment and 
control

EUX
Government of St Eustatius  
CNSI: Johan Stapel, Hannah Madden 
ECPHF: Teresa Leslie

Coral 
ecosystems

Coral restoration EUX
Government of St Eustatius  
STENAPA: Jessica Berkel 
CNSI: Johan Stapel

Erosion Erosion control EUX
Government of St Eustatius  
CNSI: Johan Stapel

EU-BEST fund-
ed Projects 

in the Dutch 
Caribbean

Coral Reef 
Restoration

Restoration Ecosystem 
Services and Coral Reef 
Quality (Project RESCQ)

SAB, EUX

WUR: Erik Meesters 
SCF (SBMU): Ayumi Kuramae Izioka 
STENAPA: Clarisse Buma 
Turks & Caicos Reef Fund 
Students: Cheyenna de Wit (VHL) en Danique 
van Wijk (VHL) 
 
 

Ecosystem 
services

MOVE, Facilitating MAES 
(Mapping and Assessing 
the state of Ecosystems 
and their Services) to 
support regional policy 
in OVerseas Europe: 
mobilizing stakeholders 
and pooling resources

 AUA, BON,  
SAB, EUX

Fundo Regional para a Ciência e Tecnologia, 
Portugal (consortium leader) 
 Wolfs Company: Esther Wolfs
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Monitoring Overview

CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Birds Flamingo Abundance BON
DRO: Frank van Slobbe, Cargill 
STINAPA: Paulo Bertuol

Birds
Monitoring vulnerable 
parrot nests (remote 
camera sensing work)

BON Echo: Julianka Clarenda, Sam Williams

Birds
Aruban Brown-Throated 
Parakeet Conservation

AUA FPNA: Giancarlo Nunes , ABC: Greg Peterson

Birds
Aruban Burrowing Owl 
Conservation

AUA
FPNA: Giancarlo Nunes, ABC: Greg Peterson 
GLOW: David Johnson

Birds
Yellow-shouldered 
Amazon parrot roost 
counts

BON
Echo: Julianka Clarenda 
DRO: Peter Montanus, Diego Marquez 
STINAPA: Albert Christiaan

Birds
Bird Monitoring 
(Caribbean Waterbird 
Census)

BON 
SXM

STINAPA: Paulo Bertuol, EPIC: Adam Brown

Birds
Tern monitoring (artificial 
nesting islands)

BON
STINAPA: Paulo Bertuol 
Cargill, DRO 
WUR: Dolfi Debrot

Birds
Terrestrial Bird and 
Habitat Monitoring

BON 
CUR 
SAB 
SXM 
EUX

Echo: Julianka Clarenda 
STINAPA: Paulo Bertuol, Caren Eckrich 
STENAPA, CNSI 
Curassavica: Michelle da Costa Gomes 
Nature Foundation: Binkie van Es

Birds
Red-billed Tropicbird 
monitoring

SAB 
EUX

STENAPA, SCF: Kai Wulf 
CNSI: Hannah Madden 

Birds Pelican monitoring SXM NFSXM: Melanie Meijer zu Schlochtern 

Coral reef 
ecosystems

Global Coral Reef 
Monitoring Network

BON , CUR 
SAB, EUX 
SXM

STINAPA: Caren Eckrich, CARMABI: Mark 
Vermeij 
SCF (SBMU): Ayumi Kuramae Izioka 
STENAPA: Jessica Berkel, NFSXM: Tadzio 
Bervoets 
CNSI: Johan Stapel, Kimani Kitson-Walters  
Students: Julia Stuijfzand (WUR) en Wiebke 
Homes

Coral reef 
ecosystems

Monitoring and research 
of the longest coral reef 
time-series in the world 
(since 1973) 
(Part of BO-11-019.02-022 
–Inventory corals)

BON 
CUR

WUR: Erik Meesters, Didier de Bakker (PhD 
student) 
NIOZ: Fleur van Duyl, Rolf Bak

April & May 2019
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CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Environmental Water quality testing SXM
NFSXM: Tadzio Bervoets  
EPIC: Natalia Collier

Environmental

Nutrient (phosphate, 
ammonium, nitrate and 
nitrite) monitoring of St 
Eustatius’ coastal waters

EUX CNSI: Johan Stapel

Fish

Shark monitoring:  
-Shark sightings 
- Shark Abundance, 
distribution and move-
ments (tagging, acoustic 
telemetry)

AUA 
BON 
CUR 
SAB 
SXM 
EUX

WUR: Erwin Winter, Dolfi Debrot, Martin de 
Graaf 
FPNA: Giancarlo Nunes  
STINAPA: Caren Eckrich 
CARMABI: Mark Vermeij 
SCF(SBMU): Ayumi Kuramae Izioka, Guido 
Leurs 
STENAPA: Jessica Berkel 
NFSXM: Tadzio Bervoets

Fish
Spawning monitoring: 
Red hind surveys on 
Moonfish Bank

SAB
SCF (SBMU): Ayumi Kuramae Izioka 

Fish

Fish and fishery monitor-
ing (Barracuda’s, sharks 
and eagle rays, tarpons, 
marine mammals, (fish-
ing) boats, fisherman)

BON STCB: Mabel Nava

Hydrology Hydrology Lac Bay BON
STINAPA: Sabine Engel 
WUR: Klaas Metselaar

Insects Bee tracking BON
Echo: Julianka Clarenda 
STINAPA: Sabine Engel, Johan Blerk

Invasive species

Goat and/or donkey 
removal: 
-Washington Slagbaai 
National Park 
- Lac Bay area (exclusion 
plots) 
-  Quill National Park 
(exclusion plots)

BON 
EUX

STINAPA: Paulo Bertuol 
WUR: Dolfi Debrot 
DRO: Frank van Slobbe 
STENAPA

Invasive species
Lionfish abundance and 
control

BON 
CUR  
SXM  
SAB  
EUX

STINAPA: Paulo Bertuol (50 meter traps) 
CARMABI: Mark Vermeij  
NFSXM: Tadzio Bervoets 
SCF (SBMU): Ayumi Kuramae Izioka 
STENAPA: Jessica Berkel

April & May 2019
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April & May 2019

CATEGORY SUBJECT DC ISLANDS ORGANIZATION(S): LEAD SCIENTIST(S)

Invasive species
Feral pig population as-
sessment  (trapping)

BON
Echo 

Mammals Bat monitoring 
AUA 
BON

FPNA  
WildConscience: Fernando Simal, Linda 
Garcia

Mammals
Dolphin monitoring 
(since 1999)

BON Ron Sewell

Mammals
Marine Mammal 
Monitoring (noise loggers 
Saba Bank)

AUA 
SAB 
EUX 
SXM

WUR: Bart Noort, Dolfi Debrot 
SCF (SBMU): Ayumi Kuramae Izioka 
AMMF: Angiolina Henriquez 
STENAPA: Jessica Berkel (sighting forms) 
NFSXM: Tadzio Bervoets (sighting forms) 
SCCN

Plants
Monitoring of tree growth 
and survivorship in 
reforestation areas

BON Echo:  Julianka Clarenda

Reptiles

Lesser Antillean Iguana: 
Monitoring population 
density & removing 
invasive Green Iguana 
and hybrids (Mohamed 
bin Zayed Species 
Conservation Fund)

EUX
STENAPA: Clarisse Buma 
RAVON: Tim van Wagensveld 
UvA: Thijs van den Burg

Reptiles
Red-bellied racer snake 
monitoring

EUX CNSI: Kimani Kitson-Walters 

Reptiles
Behavior of the endemic 
Aruban Whiptail lizard

AUA
FPNA 
Auburn University: Jeff Goessling 

Seagrass and 
mangrove 
ecosystems

Seagrass and mangrove 
monitoring 
(BON: also conch and 
benthic fauna)

BON 
EUX 
SXM

STINAPA: Sabine Engel, Caren Eckrich 
WUR: Klaas Metselaar 
NFSXM: Tadzio Bervoets 
CNSI: Kimani Kitson-Walters 

Seagrass 
ecosystems

Seagrass restoration 
BESE elements

BON 
STINAPA: Sabine Engel 
WUR: Marjolijn Christianen 

Reptiles

Sea turtle monitoring: 
-Satellite tracking  
-Nest monitoring  
-In water surveys (BON, 
CUR, SXM) 
-Fibropapillomatosis 
presence (BON)

AUA, BON, 
CUR, SAB, 
EUX, SXM

TurtugAruba Foundation 
STCB: Mabel Nava 
CARMABI (STCC): Sabine Berendse 
STENAPA: Jessica Berkel 
SCF: Kai Wulf 
NFSXM: Tadzio Bervoets



27

Monitoring and Research Wishlist 

The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

1. Coastal water quality/nutrients  
and interaction with groundwater: 

Note: Recently during the NICO expedition researchers  
looked at this around Bonaire and Curaçao.

• Possible link to fish diseases/incidence of Fibropapillomatosis in green turtles in Lac, Lagoon  
 and Curaçao can be used to determine the linkages with water quality, pollutants in sediments,  
 etc serving as indicators, or sentinels for the health of these important ecosystems. 

• Pollutants (oil, heavy metals, pesticides, endocrine disruptors, plastics, microbial etc) entering  
 coastal waters (subterraneously) from land and their effects on marine organisms (Curaçao). 

• Quantifying terrestrial hydrological controls on nutrient and sediment fluxes into shallow seas  
 (Bonaire). 

• Stoichiometric aspects of nutrient enrichment on Caribbean reefs (Curaçao). 

• What do coral communities do “well” in places where they are not expected? What makes 
 corals cope with more nutrients, warmer waters etc? (Curaçao) 

• Design of cheap but effective waste water systems (using waste to generate biomass, 
 energy etc.) (Curaçao) 

• Water quality & pollutants in sediment of Spanish Lagoon (Aruba).

 
2. Climate Change

• Evaluation of the most probable effects of climate change and sea level rise (all islands),  
 including risk analysis in coastal zones including coral reefs and recommendations for   
 coastal zone management and climate proofing. 

• Effects on sea turtles and their nesting beaches. 

• Effects of changing temperatures and hurricane damage on cloud forest of Saba. 
 
• Develop an effective terrestrial monitoring program to enable hurricane damage and   
 recovery assessment.
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The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

3. Hydrology

• Mapping of groundwater levels and flows [Bonaire]. 

• Nearshore-offshore mixing (Curaçao). 

• A thorough study of Simpson Bay ‘s hydrology and water quality, particularly related to land- 
 based sources of pollution. Identify key sources of pollution and track them back to their source  
 (St. Maarten).

 

 

4. Morphodynamics 
(near shore coastal hydrodynamics, current models):

• Currents and sand transportation (and production from Halimeda) in Lac (Bonaire) – very  
 important to management of this Ramsar site. Note: HVL student is investigating this 

• Investigate all sand producing organisms to better understand where sand (and beaches)  
 come from (Curaçao).

• Effects on beach accretion and depletion Statia and  
 potential of reef restoration/beach restoration. 

• Sedimentation rates [St. Maarten].

5. Yarari Sanctuary
• Marine mammals:  aerial survey (SSS islands (Saba Bank and waters surrounding Saba, 
 St.Maarten and St. Eustatius), seasonal presence, isolation and abundance as well as   
 seasonal migratory destination(s) and population history of humpback and Bryde’s whales  
 in the Dutch Caribbean. 
 
• Sharks: Ecological role of Saba Bank for sharks (nursery for nurse sharks, tigersharks, 
 silky sharks?). 

• Analyze 10 year dolphin sighting database (Bonaire)

Monitoring and Research Wishlist 
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The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

6. Invasive species:

• Follow up studies of impact of rats (and cats) on nesting tropic birds. 

• The effects of the invasive seagrass Halophila stipulacea on the native seagrasses in the area  
 of Lac Bay, St. Eustatius  and St. Maarten, and the ecological impacts (e.g on green turtles  
 feeding in Lac [and Lagun], Bonaire and St. Eustatius; on conch feeding and recruitment  
 [aggregations of juvenile conch under Halophila in Statia], sea urchins, etc.) Note: NWO
 funded Projects by Marjolijn Christianen (WUR) are looking at this in relation to sea turtles.  
 Also Erik Boman (WUR) & CNSI looked at this in relation to conch. 

• Scaevola taccada (White inkberry/Beach naupaka) spread and potential impact on sea turtle  
 nesting on Klein Bonaire. 

• Donkey, cat, pig population size distribution and grazing impact on Bonaire. Note: Echo is 
 working on a pig control programme. 

• Management of Corallita Note: A running NWO project is focusing on this 

• Trapping lionfish in deep waters. Note: A project is running by WUR and WNF on the Saba Bank. 

• Impact and potential management plans for invasive species. This includes: monkeys, iguanas,  
 mongoose, african land snail, racoons, red eared slider (St. Maarten). 

• Invasive species (size, distribution, threat management): boa, rubber vine, tilapia, goats, rats,  
 cats, dogs, cane toad (Aruba).

7. Birds

• Migratory birds – patterns, habitat use with an emphasis on nesting species (Bonaire). 
 
• Yellow shouldered parrot:
	 ◊ Genetics of yellow shouldered parrot  
  (establish uniqueness of Bonairean Parrot as compared to Venezuelan islands). 
	 ◊ What is the effective (i.e., breeding) population size of lora as compared to the total population. 

• Flamingos 
 ◊ Ecology of the flamingos, in particular the Pekelmeer and flamingo sanctuary. 
  Food availability and fluctuations and effects on breeding success. 

Monitoring and Research Wishlist 
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The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

8. Carrying capacity/management effectiveness
 
•  BNMP reef carrying capacity and implications for management (only old and dubious data  
 available, urgent need for an update under current circumstances and how carrying capacity  
 is influenced by management, e.g. can carrying capacity be increased with proper 
 management. Consider also new types of recreation such as kite surfing and assess actual effects). 

• Effectiveness of nature management, both marine and terrestrial (is management having an  
 effect and what management actions should be improved or instated?)

• Saba/Statia trails (effects of use, potential mitigation measures?) 

• Assess effectiveness of restoration efforts (e.g. reforestation, are the right species being 
 planted, is the focus on rare species correct or counterproductive? Note: Echo is 
 working on this on Bonaire). Aruba would like to see reforestation of native, 
 endangered, and key fauna supporting flora. 

• Study the difference between cruise tourism and stay-over tourism regarding their   
 pressure on the terrestrial and marine environment, taking into consideration the 
 infrastructure needed to accommodate these types of tourism [Bonaire].  Note: Wolfs   
 Company did a study on this.

9. Fisheries research

• Conch: vertical (depth) migration of conch. 

• Commercial fish species: identify reproductive season or peak spawning period and area and  
 assess connectivity between islands. 

• Saba Bank: 
	 ◊ carrying capacity of main target species (red snappers and lobster (also part of BO 
  program) Feasibility of habitat restoration/artificial habitat for lobster fisheries on 
  the Saba Bank. 

	 ◊ Unused stocks: identify potential and sustainability of currently unused fish stocks such as  
  diamond-back squid, swimming crabs.

Monitoring and Research Wishlist 
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The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

10. Sociological study of nature perception in the community

NOTE: Echo did a study on perception of parrots in the community in 2012, this could be a 
starting point. Also Stacey Mac Donald (KITLV, Leiden University, NWO funded project) is look-
ing at this on the BES islands. Another project focusing on this is the Nature Awareness Project 
by CNSI (nature funded project).

• How does the local community perceive nature and nature conservation and to what degree 
 do they enjoy nature, how might this be improved? How effective is current communication,  
 if any, to improve enjoyment of nature in the community and perception of the need to 
 protect nature? 

• Sustainable tourism – perception/expectations of tourists and residents as tourism grows (Bonaire). 

• Invasive species control on islands where free-roaming livestock is a cultural norm – changing  
 traditions in a changing world (Bonaire). 

• Sociological/anthropological study of the cultural value of the endangered  Lesser Antillean  
 iguana Iguana delicatissima. How often is it caught? Perceived as a delicatesse? (St. Eustatius) 

• Assess the extent of current pollution from land by plastic bags, styrofoam and other plastic  
 debris. How willing are people to change their behavior vis a vis plastic bags, and what would  
 be needed to effectively curb the continued generation of this type of marine debris.

11. DNA barcoding to monitor biodiversity 
(is already running on St Eustatius by Naturalis)
 • Biodiversity inventory:  terrestrial. (St. Maarten and Aruba (also marine) 

• Endemic, Endangered, and Keystone species (size, distribution, conservation 
 management): Shoco (continue program), Bats (continue program), Prikichi,   
 Santanero, Cascabel (renew program), Pollinators, Key fauna supporting flora (Aruba). 

• Natural history Flora and Fauna distribution.

`
12. Improve baseline data on sharks  
(continue Shark research, especially shark tagging, movement and abundance).

Monitoring and Research Wishlist 
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The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

14. Economic valuation of key habitats 
(St. Maarten)

15.	 Environmental	impact	assessment	landfill	
(St. Maarten)

16. Anthropogenic stressors: 

• Effects, potential mitigation measures: Off-road vehicles (Aruba). 

• Carrying capacity of (1) Off-road vehicles, (2) Conchi – (3)Natural Pool, Caves (Aruba).

17. Sargassum:  
predictions, impacts, management (All). 

18. Fibropapillomatosis in green turtles:  
cause, spread and severity of the disease (Bonaire, Curaçao). 

13. Coral reefs

• Which herbivores can be used to reverse coral to algal phase shifts? Which algae are consumed  
 and which ones aren’t? (Curaçao)
 
• Effects of habitat fragmentation and its effect on gene flow on coral reefs (Curaçao). 

• The contribution of waterflow to reef health (Curaçao). 

• Shipping impacts to nearshore coral reef environments (Bonaire). 

• GCRMN reef monitoring (Sint Maarten needs funding for long-term project).

Monitoring and Research Wishlist 
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Monitoring and Research Wishlist 

The Dutch Caribbean nature conservation organisations are in need for 
research projects on specific topics to safeguard biodiversity and promote 

the sustainable management of the natural resources of the islands. 

Additional notes:

The following are research questions from previous years and still very much valid for Aruba, Curaçao 
and St. Maarten. They are mostly completed or underway on the Caribbean Netherlands’ islands but 
some are still valid.

Collection and evaluation of baseline data  
including species inventories and production/updating of habitat maps for key habitats and species 
including:

• Marine environments  
 (coral reefs, seagrass beds, mangrove forests): 

	 ◊ Habitat maps for all marine ecosystems:  
  Aruba, Bonaire (windward side), Saba   
  [done], Saba Bank, St Eustatius [done], 
  St Maarten

	 ◊ Revised habitat maps for the leeward shore:  
  Bonaire [done], Curacao [note that there   
  are habitat maps for Bonaire and Curaçao  
  produced by Fleur van Duyl but these are   
  now decades out of date. Recently a report
   from WUR came out (Mücher et al.   
  Hyperspectral Coral Reef Classification 
  of Bonaire). During the NICO expedition   
  bathymetric data has been collected by  
  Dr. Henk de Haas (NIOZ) for the Dutch   
  Caribbean islands but this data still needs to  
  be analyzed.

• Terrestrial environments:  

	 ◊ Habitat maps for Aruba [habitat maps  
  produced and ground truthed by CARMABI  
  exist for all islands except Aruba] 

	 ◊ Species inventories (all islands) [Statia   
  starting soon]
	 ◊ Cost effective methods for assessing 
  terrestrial habitat change [remote sensing is  
  now being proposed for monitoring]

	 ◊ Detailed inventories and mapping  
  for key ecosystems including 
  ›   Cactus habitats (Bonaire)
  ›   Elfin forest (Saba)
  ›   Boven forest types (Statia)

	 ◊ Baseline data and population dynamics  
  (including reproductive biology and 
  conservation ecology) for key species including: 
  ›    Caribbean coot
  ›    Northern Caracara 
  ›    Red bellied racer (Saba, Statia)
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AUA Aruba

BON Bonaire

CUR Curaçao 

SAB Saba

EUX St. Eustatius

SXM St. Maarten

ABC Aruba Birdlife Conservation

AMMF Aruba Marine Mammal Foundation

BEST
Biodiversity and Ecosystem Services  
in Territories of European overseas

BO project Policy Supporting Research project

CIAR
Canadian Institute for Advanced 
Research, Canada

CAS California Academy of Sciences, U.S.A.

CARIBSS Caribbean Speleological Society

CARMABI
Caribbean Research and Management  
of Biodiversity Foundation

CEAB
The Blanes Centre for Advanced Studies, 
Spain

CRF Coral Restoration Foundation

DCNA Dutch Caribbean Nature Alliance

DCBD Dutch Caribbean Biodiversity Database

DNM Directie Natuur en Milieu, Aruba

DRO 
Directorate of Spatial Planning and 
Development, Bonaire

EcoPro Ecological Professionals Foundation

ECPHF
Eastern Caribbean Public Health 
Foundation

EPIC
Environmental Protection in the 
Caribbean

ETH ETH Zürich, Switzerland

FIU (EEL)
Florida International University 
Environmental Epigenetics Lab

FSU Florida State University

FPNA Fundacion Parke Nacional Aruba

GLOW Global Owl Project

HAS 
HAS University of Applied Sciences, 
the Netherlands

LVV
Department of Agriculture, Animal  
Husbandry & Fisheries, St. Eustatius

MinLNV
Ministry of Agriculture, Nature and 
Food Quality 

MC Marhaverlab, Curacao

MARI
Monterey Aquarium Research 
Institute, U.S.A.

NFSXM Nature Foundation St. Maarten

Naturalis
Naturalis Biodiversity Center, Leiden, 
The Netherlands

NEV Dutch Elasmobranch Association

NIOZ Sea 
Research

Royal Netherlands Institute for Sea 
Research

NTU Nottinghamm Trent University, UK.

NWO
Netherlands Organisation for 
Scientific Research

RAVON
Reptielen Amfibieën Vissen 
Onderzoek Nederland

RRFB Reef Renewal Foundation Bonaire

RuG
University of Groningen, the 
Netherlands

RU
Radboud University Nijmegen, 
the Netherlands

SCCN
Southern Caribbean Cetacean 
Network

SABARC Saba Archaelogical Center

Scripps
Scripps Institution of Oceanography, 
U.S.A.

SDSU San Diego State University, U.S.A.

SLA SeaLife Arizona, U.S.A.

SBMU Saba Bank Management Unit
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SCF Saba Conservation Foundation

SECORE SECORE International, U.S.A.

Smithsonian
Smithsonian's National Museum of 
Natural History

STCB Sea Turtle Conservation Bonaire

STCC Sea Turtle Conservation Curacao

STENAPA St. Eustatius National Parks Foundation

STINAPA National Parks Foundation Bonaire

SMNH Swedish Museum of Natural History

SU Swansea University, UK

TU Temple University, USA

UE University of Exeter, United Kingdom

UIU
University of Illinois Urbana-Champaign, 
U.S.A.

UC University of California, Berkeley, U.S.A

UF University of Haifa, Israel

UAA University of the Algarve, Portugal

UU University of Utrecht, the Netherlands

UvA
University of Amsterdam, 
the Netherlands

VHL
University of Applied Sciences VHL, 
the Netherlands

VU
VU University Amsterdam,
the Netherlands

Wildlife Conservation, Science and 
Education

WNF World Wide Fund for Nature

WMR
Wageningen Marine Research, 
the Netherlands

WUR
Wageningen University and Research 
Centre, the Netherlands

WUR (Alterra)
Wageningen Environmental Research, 
the Netherlands

Would you like to share a news item?

Please e-mail us: research@DCNAnature.org
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Below you will find an overview of the reports and publications on biodiversity related subjects in the Dutch 
Caribbean that have recently been published. 

“Andersson, A.J. et al. (2019). 
Ecological and socioeconomic strategies to 
sustain Caribbean coral reefs in a high-CO world. 
Regional Studies in Marine Science 29.“

“Cooper, G.F. et al. (2019). 
Evidence from plutonic xenoliths for magma 
disserentiation, mixing and storage in a volatile-
rich crystal mush beneath St. Eustatius, Lesser 
Antilles. Contributions to Mineralogy and 
Petrology, 174 (5). p. 39.”

“Diez, S.M. et al. (2019).  
Marine Pollution in the Caribbean: Not a Minute 
to Waste.  
Washington, D.C. : World Bank Group.”

“Frade P.R. et al. (2019). 
Bonaire and Curaçao. In: Loya Y., Puglise K., 
Bridge T. (eds) Mesophotic Coral Ecosystems. 
Coral Reefs of the World, vol 12. Springer, Cham”

“Steneck, R.S. et al. (2019). 
Managing Recovery Resilience in Coral Reefs 
Against Climate-Induced Bleaching and 
Hurricanes: A 15 Year Case Study From Bonaire, 
Dutch Caribbean. Frontiers in Marine Science “

“Winter, H.V., de Graaf, M. (2019). 
Diversity, abundance, distribution and 
habitat use reef-associated sharks in the Dutch 
Caribbean. Wageningen University & Research 
report C105/18.”

Student Reports

“Hamer. J. de (2019). 
Disaster Governance on St. Maarten. MSc 
Thesis Sociology of Development and Change. 
Wageningen University.”

These reports and publications can be found in the Dutch 
Caribbean Biodiversity Database (DCBD) (http://www.dcbd.nl). 
The DCBD is a central online storage facility for all biodiversity 
and conservation related information in the Dutch Caribbean.  
 
If you have research and monitoring data, the DCNA secretariat 
can help you to get it housed in the DCBD. 
Please e-mail us: research@DCNAnature.org

Would you like to share a news item?

Please e-mail us: research@DCNAnature.org



1 Event World Reef Day

3-7 Conference
15th COP of the Cartagena Convention (incl. SPAW and LBS COPs), 
Roatán, Honduras.

TBC Meeting
19th Meeting of the Caribbean Sea Commission (CSC), Trinidad and 
Tobago.

3-9 Meeting
30th Meeting of the Special Committee on Sustainable Tourism, Trinidad 
and Tobago.

8 Event World Oceans Day

8-15 Event Curacao Shark Week

10-15 Workshops Nature Policy Plan Workshops, Bonaire, Saba, St. Eustatius 

12-14 Conference Inter-American Sea Turtle Convention (IAC) COP, Dominican Republic 

17-20 Conference Oceans 2019. Marseille, France.

24-28 Conference
MARE People and the Sea Conference. University of Amsterdam, 
the Netherlands.

Calendar
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June

July

More events to add to this calendar? 
Please e-mail us: research@DCNAnature.org 

10-May Conference ICRS 2020, 14th International Coral Reef Symposium. Bremen, Germany.

15-19 Conference
25th Session of the International Saebed Authority Council, Kingston, 
Jamaica.

25-29 Conference 22nd International Conference of BirdsCaribbean. Guadeloupe.

26 Event International Day for the Conservation of the Mangrove Ecosystem

29-2 Aug Symposium 7th International Symposium on Deep-Sea Corals. Cartagena, Colombia.
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Aruba
Fundacion Parke Nacional Arikok
+297 585 1234
www.arubanationalpark.org

Bonaire
STINAPA Bonaire
+599 717 84 44
www.stinapa.org

Curaçao
CARMABI
+599 9 462 4242
www.carmabi.org

Saba
Saba Conservation Foundation
+599 416 32 95
www.sabapark.org

St. Eustasius
STENAPA
+599 318 28 84
www.statiapark.org

St. Maarten
Nature Foundation
+721 544 4267
www.naturefoundationsxm.org

St. Maarten
Environmental Protection 
 in the Caribbean
+ 721 545 3009
www. epicislands.org

Curaçao
Stiching uniek Curaçao
+599 9 462 8989
www.uniekcuracao.org

DCNA’s activities are generously supported by  
The Dutch Postcode Lottery

Bionews is funded by the Ministry of Agriculture, 
Nature and Food Quality (LNV)

DCNA Contact information

Credits

Sponsors

Address:
Dutch Caribbean Nature Alliance
Kaya Finlandia 10A
Kralendijk, Bonaire, Dutch Caribbean

Contact us:
+599 717 5010
research@DCNAnature.org
www.DCNAnature.org

Social Media
facebook.com/DutchCaribbeanNatureAlliance
twitter.com/DCNA

Photography: Courtesy of SHAPE Photography or Brenda S. & R. Kirkby unless otherwise Credited. 
Concept and Design: Deviate Design. www.Deviate.Design

If you do not wish to receive future issues of BioNews, or if you know some one else who is interested in signing up to 
BioNews, please contact us at  research@DCNAnature.org

Ministry of Agriculture, 
Nature and Food Quality
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