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The devastation caused by Hurricane Irma this 
September was shocking, and a strong reminder 
of the sheer and uncontrollable force of nature. 
The urgency of preserving our natural buffers that 
protect our islands from storm damage, such as 
coral reefs and mangrove forests, and increasing 
their resilience has never been more pressing. 
Coral reefs in the Caribbean region are under more 
and more stress from local, regional and global 
stressors, such as bleaching events, pollution, 
extreme weather conditions and overfishing. As 
a result, many Caribbean coral reefs have shifted 
to an algae-dominated state, diminishing their 
ability to resist damage and recover from distur-
bances such as storm impacts.

In order to assess the current status and resilience 
of corals reefs in the Dutch Caribbean, BioNews will 
be presenting a series of articles on the status of 
reefs around five of our islands: Bonaire, Curaçao, 
Saba, St. Eustatius, St. Maarten and the Saba Bank. 
The articles will then be presented together in one 
special BioNews issue about the status of coral reefs 
in the entire Dutch Caribbean at the end of the year. 

The first status update presented in this edition of 
BioNews focuses on the island of Bonaire, whose 
reefs have long been considered some of the healthi-
est reefs in the Caribbean but have suffered in recent 
decades from regional occurrences such as repeated 
bleaching events, coral diseases and local impacts 

such as coastal development. While recent studies 
have highlighted alarming trends in coral cover, 
species composition, macroalgae, turf algae and 
cyanobacterial mats, recent work on reef resilience 
found that some of Bonaire’s reefs were resilient 
enough to recover from the severe bleaching event 
of 2010.

Besides effective conservation measures, coral reef 
restoration programs can support safeguarding 
our reefs. We here provide a summary of the work 
carried out by Coral Restoration Foundation Bonaire 
(CRFB), WUR, STENAPA and CNSI that was made 
possible in part thanks to the generous funding 
from the Netherlands’ Ministry of Economic Affairs 
through the Nature Funding for the BES islands. 

To conclude this issue, we present an overview of the 
scientific working conference on coastal zone man-
agement and climate change organized in October 
2016 on Bonaire by TNO Caribbean, in collaboration 
with the Planet Earth Foundation. The degradation 
of coastal ecosystems throughout the Caribbean 
region prompted the organization of this conference 
where over 50 experts came together to present the 
latest research and views on the changing Caribbean 
coastal environments. 

Our thoughts are with all those 
affected by Hurricane Irma,

The DCNA Team
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Status of Bonaire’s reef

While the coral reefs around Bonaire have 
suffered in recent decades from regional 
phenomena such as repeated bleaching events, 
urchin die-off, coral diseases and local impacts 
such as coastal development, pollution and 
overfishing, they are still considered some of 
the healthiest reefs in the Caribbean (Jackson 
et al., 2014). Bonaire’s reefs are some of the 
best-studied ecosystems in the region. The 
different studies, such as long-term monitoring 
and studies by Dr. Rolf Bak et al. since 1973 and 
an intensive study by Dr. Robert Steneck et al. 
since 2003, have been invaluable in providing 
insight into trends. They have revealed the 
dramatic changes that the reefs have gone 
through over the last 40 years with alarming 
trends in coral cover, species composition, 
macroalgae, turf algae and cyanobacterial mats. 
However, with effective conservation measures 
in place and management of the island’s marine 
resources in the hands of dedicated profession-
als, and thanks to the island’s location outside 
the hurricane belt, there appears to be hope for 
their survival particularly if there is a political 
willingness to continue to protect them from 
harm. Recent work providing the first evidence 
of coral reef resilience 1  in the Caribbean found 
that Bonaire’s reefs were able to recover from a 
disturbance such as bleaching event.

(1) Geography and Reef Structure 

Bonaire is the second-largest island in the Dutch 
Antilles, with a total land area of 294 km²  (Fish et 
al. 2005; Van der Lely, 2013). This includes the land 
area of Klein Bonaire, a small, uninhabited coral 
limestone island located some 750 m off the cen-
tral west coast of Bonaire. The Bonaire National 
Marine Park (BNMP) was established in 1979 and is 
managed by STINAPA Bonaire. The park starts at 
the high water mark and extends to a depth of 60 
meters, covering an area of 27 km2 that includes 
fringing reefs, seagrass beds and mangroves.

The entire coastline is 120 km long (Jackson et 
al., 2014). The rough north-eastern coastline 
is exposed to the trade winds and made up of 
steep rocky cliffs and small inlets, locally known 
as “bokas”. The sheltered western coastline is 

characterized by coral shingle beaches. There 
are numerous small pockets of sand in coves and 
inlets along the leeward shore and the length of 
the northern shore.  

Bonaire’s seabed environment is primarily made 
up of fringing coral reefs that surround the island, 
with some seagrass beds located in the south of 
the island and in inlets on the windward coast 
as well as small patches near Klein Bonaire. The 
entire reef system is protected as part of the 
BNMP. There are two main areas of mangrove 
and seagrass beds, both located on the windward 
shore at Lagoen and Lac Bay. Both Bonaire and 
Klein Bonaire are surrounded by continuous, fring-
ing coral reefs that cover an area of some 8.7 km2 
(Debrot et al., in press). In many places, the reef 
starts right at the shoreline and extends seaward 
into depths in excess of 70 m within 200 m of the 
shore. Bonaire’s coral reefs harbour 57 species of 
hard stony and soft corals (Bak, 1977). There is 
some zonation within the coral community: shal-
low waters tend to be dominated by a mix of stony 
and soft corals, mid-depth reefs by Montastrea 
sp. and deeper waters by Agaricia sp. Maximum 
diversity and cover is on the upper  
reef slope. 

(2) Status of Bonaire’s reefs

Over the past 40 years there have been many 
studies of Bonaire’s reefs. The first assessment of 
Bonaire’s reefs took place in the early 1980s when 
Van Duyl mapped Bonaire’s reefs. She found that 
elkhorn and staghorn corals (Acropora palmata 
and A. cervicornis) dominated the reef landscape. 
This was shortly before white-band disease killed 
nearly 90% of elkhorn and staghorn corals and 
before the mass mortality of Diadema antillarum 
urchins that greatly reduced herbivory levels (Bak 
et al., 1984). In 1999, an Atlantic and Gulf Rapid 
Reef Assessment (AGRRA) assessment deter-
mined that Bonaire’s deep reefs (> 5 meter) had 
the second highest abundance of live coral (nearly 
50%) and a relative low abundance of harmful 
seaweed within the Caribbean region (Kramer, 
2003). Follow-up assessments by Steneck et al. 
since 2003 indicate that Bonaire’s reefs remain 
amongst the best in the Caribbean.

2



3

Table 1: Summary of major coral status surveys conducted on Bonaire’s coral reefs. 

 (Source: adapted from Jackson et al. (2014)

StUdIES tImE pErIod SUrvEy dEScrIptIon # SItES 
SUrvEyEd

Bak et al., 1995, 
1997, 2005; Bak & 
Engel, 1979;  
De Bakker et al., 
2016, 2017.

1974-ongoing

Photographs are frequently taken 
of permanent quadrats of 9m2 at 
Karpata and Barcadera (at depths of 
10, 20, 30 and 40 m) to analyze the 
changes in community structures. 

2

CIEE Bonaire, 
Peachey et al. 2007-ongoing

100 m x 0.4 m permanent transects that 
have been filmed twice per year at 12.2 
m depth to analyze benthic cover.

10

CIEE Bonaire, 
Peachey et al., 
AGRRA.

2007-ongoing Reef surveys including measures on 
coral cover and fish counts. >20

De Meyer, 
CARICOMP. 1994-1997

Reef surveys including measures on 
coral cover, Diadema antillarium and 
macroalgae abundance.

-

Grimsditch et al., 
2011. 2009

Several components of the reef 
ecosystem were measured at varying 
levels of detail including coral cover, 
macroalgae and fishes.

21

Hawkins et al., 
1997. 1991, 1994 Study including measures on coral 

cover. 6

Kramer, 2003; 
AGRRA. 1999

Reef survey including measures on 
coral cover, Diadema antillarium and 
fish counts.

4-6

Mücher et al., 
2016; Mücher, 
Suomalainen, 
Meesters, Stuiver, 
manuscript in 
preparation.

2013, 2016 Coral reef mapping using hyperspec-
tral imagery. 18

Pattengill-
Semmens, 2002; 
Reef Check.

1993-1999, 
2000-2003.

Roving Diver Technique (RDT), a 
visual survey method developed spe-
cifically for volunteer data collection. 
Divers record every observed species. 

77

Sommer, 2011. 2008-2009 Five kilometers of photo transects to 
determine coral cover. 14



4

Table 1 (continued): Summary of major coral status surveys conducted on Bonaire’s coral reefs. 
 (Source: adapted from Jackson et al. (2014)

StUdIES tImE pErIod SUrvEy dEScrIptIon # SItES 
SUrvEyEd

Steneck, 
2003-2017. 2003-ongoing

Reef survey measuring coral cover 
and densities of macroalgae, herbivo-
ry (large parrotfish), large carnivorous 
fish (groupers, snappers and barracu-
das) and coral recruitment. 

11

Stokes et al., 2010. 1982, 1988, 
2008

Quantitative benthic commu-
nity survey on coral and macroalgae 
abundance.

7

Van Duyl, 1985. 1981-1983

Classified wave energy environments 
and benthic habitats using aerial 
photography and in situ reef ground 
truthing surveys (0-20m depth).

Entire 
Leeward 
coast

Zanke, Froe, 
Meesters (PL), 
2015. 

2014, 2017

Surveys (based on AGRRA and 
GCRMN) to assess fish and benthos 
communities including corals, algae, 
sponges down to a depth of 20 m.

115

Two long-term studies with different approaches 
have recently been published on the health of 
Bonaire’s reefs. Since 1973, Bak et al. have studied 
changes in the benthic community of reefs (cover 
of corals, algal turfs, benthic cyanobacterial mats, 
macroalgae, sponges and crustose coralline 
algae) at the Karpata and Barcadera dive sites at 
depths of 10, 20, 30 and 40 meters. Permanent 
9m2 quadrants have been photographed at 3 to 
6 year-intervals. This represents world-wide the 
longest time series from the same reef.  Newer 
time series began in the 1990s. Steneck et al. have 
monitored reefs since 2003 at 11 sites around the 
island at a depth of 10 meters to assess changes 
in reef community, not just benthos composition. 
They are evaluating what supposedly are the keys 
drivers of reef health and resilience: coral cover, 
macroalgae, herbivory (large parrotfish), large 
carnivorous fish (groupers, snappers and barracu-
das) and coral recruitment (density of corals <40 
mm diameter).

This article summarizes results from different 
studies. As different methods, time scales, reefs 

and sample sizes are used the results should be 
interpreted with caution. 

2.1 Benthic cover

Coral cover
Coral cover on Bonaire’s reefs has histori-
cally been high, with a coral cover of nearly 50% 
between 1999 and 2010 (Kramer, 2003). The study 
by Bakker et al. (2016) at Karpata found that the 
abundance of corals declined between 14 and 65% 
over the past 40 years (Table 2), with the biggest 
decline at a depth of 20 meters. “The decreasing 
trend in coral cover occurred gradually through time 
in a relatively linear pattern with some exceptions” 
(De Bakker, 2017). The bleaching event of 2010 
caused a mortality of about 10% of corals, but the 
most recent study (2017) showed that after hitting 
a low in 2013, coral cover steadily increased and is 
now at post-bleaching levels with an accelerated 
increase to a relatively high cover of 47.3% (Figure 
1: Steneck & Wilson, 2017). The most recent 
bleaching episode of 2015-2016 was found to have 
had little impact (Kowalski, 2017). All species, 
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including those that were most heavily impacted 
by the 2010 bleaching event such as Colpophyllia 
colonies, were found to be recovering (Steneck & 
Wilson, 2017). 

Two species of mountain star coral are most 
dominant (Orbicella annularis, O. faveolata), 
and with three other species (yellow finger coral 
Madracis mirabilis; great star coral Montastrea cav-
ernosa; lettuce coral Undaria agaricites) comprise 
75% of cover on monitored reefs (Steneck, 2017). 
Of these, Orbicella contribute most to the reefs’ 
habitat architecture. Dramatic visual changes 
were reported when Steneck’s data were com-
pared to Van Duyl’s study from the early 1980’s 
such as the large decline of Acropora assemblages 
that were wiped out throughout the Caribbean 
by the white band disease (Bowdoin & Wilson, 
2005; Steneck, 2005). This has resulted in the 
loss of structural complexity with less shelter and 
resources for a wide range of organisms (Alvarez-
Filip et al., 2009).

Bakker et al. (2016) also looked at the coral 
species composition changes of Bonaire and 
Curacao’s reefs between 1973 and 2014. They 
found a shift both at shallow (10-20m) and upper-
mesophotic reefs (30-40m) from large structural 
species (Orbicella spp.) to dominance of smaller 
opportunistic species, with a decline of cover and 
abundance for almost all species (De Bakker et 
al. 2016). This is alarming as this reduced the reef 
carbonate production by 67%. Another important 
consequence of reduced coral cover and the shift 
to smaller opportunistic species is the loss of reef 
structural complexity and its associated loss of 
biodiversity, coastal protection and human food 
security (De Bakker et al., 2016).

When looking at the spatial and temporal trends 
in nearshore benthic composition around the 
island, coral rubble areas have largely increased 

since the 1980’s most likely due to the large de-
cline of Acropora assemblages (Bowdoin & Wilson, 
2005; Steneck, 2005; Mücher, Suomalainen, 
Meesters & Stuiver, 2017; Figure 2). The 58% 
increase of sandy patches around the whole 
island between the 1980’s and 2013 indicates a 
significant decline in coral cover (Mücher et al., 
manuscript in preparation; figure 2 & 3).
The most recent study by Steneck and Wilson 
(2017) showed a positive recovery of Bonaire’s 
reefs after the bleaching event in 2010. A strong 
indication of the recovery and resilience of 
Bonaire’s reefs is that the abundance of juvenile 
corals has greatly increased on leeward reefs 
since 2013 after a decline from 2003 to 2009 and 
a sharp decline post-bleaching (Rossin & de León, 
2017). Densities in 2015 were found to be similar 
to densities found in 2003 and 2005 (Steneck et 
al., 2015). This increase in juvenile corals most 
likely occurred due to a decrease in macroalgae 
as harmful seaweed inhibits coral recruitment 
and “outcompetes settling corals through shading 
and abrasion and subsequently reduces the avail-
able nursery habitat for juvenile corals” (Steneck 
et al., 2015). The most abundant juvenile corals 
are lettuce coral (Undaria agaricites) and mustard 
hill coral (Porites astreoides) which are species 
with low structural complexity (Rossin & de León, 
2017). 

It is essential to take into account that Bonaire’s 
coral reefs show large variations in ecological 
quality along the coastline (Zanke, De Froe & 
Meesters et al., 2015). This makes it is difficult 
to draw conclusions on the health of the entire 
reef based on studies from multiple depths and 
locations when studies have only investigated 
a relatively small number of preselected sites. 
Several sites were found to have higher than 
average coral cover (Forest, Klein Bonaire, and 
Karpata) and some sites lower than average cover 
(Calabas and Barcadera) (Steneck, 2017). 
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Island Reef Depth (m) Year span Start coral 
cover (%)

End coral 
cover (%)

Net change 
(%)

Bonaire Karpata 10 1973-2014 63 22 -41

Bonaire Karpata 20 1973-2014 71 6 -65

Bonaire Karpata 30 1973-2014 60 20 -40

Bonaire Karpata 40 1973-2014 25 11 -14

Table 2: Change in coral cover of a 9 m2 quadrat at a depth 10, 20, 30 and 40 meters on Bonaire. 
Source: De Bakker et al. 2016.

Figure 2: Benthic cover compared between the 1980’s and 2013. Detail of the current pixel-based hyper-
spectral coral reef classification, near Boca Bartol North on the Northern coast of Bonaire (hyper spectral 
data from 2013), overlayed with the mapping units of Van Duyl’s  Bonaire Living Reefs map (1985). 
Source: Mücher et al., manuscript in preparation.
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Figure 1: Trends in coral, seaweed, and 
juvenile coral densities. Recent trends 
since 2011 (post- 2010 bleaching) illustrate 
how Bonaire’s coral reef ecosystem has 
responded since the bleaching event. For 
trends since 1970’s we refer to Bakker et al. 
(2016).
 Source: Steneck & Wilson, manuscript  
in preparation.

Figure 3: A former sand covered area where 
a storm has removed all the overlying sand 
showing the underlying reef bottom which 
consists of dead (mostly staghorn) coral 
colonies. 
Photo credit: Erik Meesters (WUR).

Figure 4: Trajectories of change for six benthic 
groups (1973-2013): hard coral (HC, blue), 
algal turfs (TF, yellow), benthic cyanobacterial 
mats (BCM, brown), macroalgae (MA, green), 
sponges (SP, pink), and crustose coralline algae 
(CCA, black). Lines represent estimated models 
(with 95% confidence bands) of the change in 
mean percentage cover over 4 sites and depths 
(10, 20, 30, 40 m) at Bonaire and Curacao.
Source: De Bakker et al., 2017.
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Harmful seaweed and the rise of 
cyanobacterial mats

Many studies have shown that macroalgae and 
turf algae negatively impact corals by inhibiting 
coral recruitment and survival, slowing coral 
growth and making them more prone to diseases 
(Jackson et al., 2014). From 1973 to the early 
1990s, Bakker et al. (2017) found that calcifying 
organisms such as corals and crustose coralline 
algae were decreasing and replaced by turf algae 
(24.5% to 38%) and macroalgae (0% to 2%). Turf 
algae rapidly overgrow corals and unlike macroal-
gae, herbivore fish have no effect on the rate by 
which turf algae overgrow them (Vermeij, 2010).

Bonaire has very low levels of harmful macroalgae 
compared to the rest of the Caribbean (Jackson et 
al., 2014); in 1999, Steneck found that Bonaire’s 
reefs had very little to no macroalgae, and levels 
remained low until 2010 (< 5%) (Steneck & Wilson, 
2017).  The 2010 bleaching event caused a steep 
increase in macroalgae, but levels are now low 
again and reefs resisted a phase shift from coral 
to macroalgae dominated benthic communities 
thanks to a relatively abundant herbivore popula-
tion (Steneck et al., 2015). Macroalgae coverage 
declined from 15% in 2011 to 10.9% in 2015 
(Steneck et al., 2015) and in 2017 monitored reefs 
had a macroalgal abundance of 6.02% (Figure 1), 
which is close to what existed prior to the 2010 
bleaching event (Steneck, 2017).
De Bakker et al. (2017) found that turf algae 
decreased down to 11% from 2002 to 2013. 
Additionally, they reported the rise of benthic 
cyanobacterial mats (7.1% in 2002 to 22.2% 
in 2013) and a small but significant increase in 
sponge cover (0.5 to 2.3%) (Figure 4). Current 
dominance of cyanobacterial mats suggests that 
“the shift from coral and crustose coralline algae 
towards turf and macroalgae may be a transitional 
phase that can further develop towards a new 
successional phase of benthic cyanobacterial mats 
and sponge dominance with a less prominent role 
for fleshy macroalgae” (De Bakker et al., 2017). 
There is no direct link between coral cover decline 
and the sudden increase of any of other benthic 
competing organisms (turf algae, macroalgae, 
benthic cyanobacterial mats). However, these 
fast-growing organisms are worrisome as they 

have the ability to reduce the ability of corals to 
recover from disturbances such as storms and 
bleaching events  (De Bakker et al., 2017).

2.2 Fish 

Bonaire’s reefs are home to some of the most 
diverse fish populations in the Caribbean. A total 
of 362 fish species have been recorded on the 
island’s reefs rivalling the fish diversity recorded 
for the entire Florida Keys (Pattengill-Semmens, 
2002; Reef.org). The composition of fish as-
semblages on Bonaire’s reefs compares well to 
other sites in the southern Caribbean.  The five 
most frequent reef fish sightings are Blue Tang 
(Acanthurus coeruleus), Bicolor Damsel (Stegastes 
partitus), Stoplight Parrotfish (Sparisoma viride), 
Brown Chromis (Chromis multilineata), and 
Bluehead Wrasse (Thalassoma bifasciatum) 
(Pattengill-Semmens, 2002).

Comparing recent data to data collected in the 
1950s and 60s, it is clear that large piscivores 
have all but disappeared from Bonaire’s reefs (A. 
Debrot & R. Bak, personal communication, 22 au-
gust 2017; Figure 5). Data collected between 1994 
and 2003 indicates that the number of carnivorous 
fish, particularly groupers and snappers which 
are preferentially targeted by recreational and 
commercial fishing, have declined significantly 
(Hawkins et al., 1999; Steneck and McClanahan, 
2003;). Whilst data collected since 2003 shows 
fluctuating population numbers, there is little or 
no signs of recovery (Boenish & Richie, 2017). 
 
Bonaire has long taken a proactive stand towards 
marine conservation in general and the conserva-
tion of reef fish populations in particular with 
restrictions on gear and permitted fishing activi-
ties, many of which predate the establishment of 
the Marine Park. Spearfishing was banned in 1971 
at a time when this was still a popular activity for 
scuba divers and annual spearfishing competitions 
were the norm. Since the inception of the Bonaire 
Marine Park, park officials have sought to restrict 
extractive activities and ban activities which are 
harmful to the marine environment.

Reef.org
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Coral reef health requires an ecological balance 
of corals and algae in which herbivory is a key 
element that can keep the algae abundance 
low (Jackson et al., 2014). Of the herbivorous 
groups recorded on Bonaire, scarids (parrotfish) 
dominate both in density and biomass. Between 
1987-1992 total herbivore biomass at Karpata was 
around 7 kg/100 m2 of which parrotfish biomass 
was ~5 kg/100 m2 (Rooij, Videler & Bruggeman, 
1998). Parrotfish density and biomass varies 
among different reefs and a parrotfish biomass of 
around 6 kg/100m2 was calculated for  2003 based 
on 11 monitored reefs (Boenish and Wilson, 2017).

Bonaire’s parrotfish populations are at least 
double those found on most other reefs in the 
Caribbean region (Jackson et al., 2014; Rooij, 
Videler & Bruggeman, 1998; Steneck and Wilson, 
2017). The high numbers of parrotfish have been 
hailed as a significant factor in the recovery of 
Bonaire’s reefs following the 2010 bleaching 
event, particularly as parrotfish enhance coral 
recruitment and survival through removal of mac-
roalgal competitors (Steneck and Wilson, 2017). 

From 2003 onwards parrotfish populations appear 
to have declined (Boenish & Wilson, 2017). 

This prompted the passing of enhanced legal 
protection, a ban on parrotfish harvest and phas-
ing out of fish traps from 2010 onwards (Jackson 
et al., 2014). Data indicate that parrotfish popu-
lations stabilized between 2009 and 2015 and 
the most recent results show promising signs of 
recovery with a marked increase in herbivore den-
sity andbiomass (Boenish & Wilson, 2017) Scarid 
biomass increased by 36% from 2015 to 2017, 
while density increased by 105% and approached 
1999 levels suggesting that strong recruitment 
has occurred (Steneck and Wilson, 2017; Figure 6). 

The current parrotfish biomass of ~3.6 kg/100 m2 
indicates that compared to the historical levels 
there might be room for further growth (Boenish  
& Wilson, 2017). Historically, herbivorous fish  
have formed a minor part of the reef fish catch  
(De Graaf et al., 2016) and parrotfish were not 
a target species for local fishermen, but current 
practices are undescribed. So aside from  
anthropogenic impacts, this will depend on a va-
riety of factors such as population size structure, 
territory structure, and food availability as  
“scarids are particularly known for high levels of 
intra and inter-specific competition”  
(Boenish & Wilson, 2017; Mumby et al., 2002).

Figure 5:  Density of 
groupers in 1983 and 
2004-2005. The category 
“rest Serranidae” refers to 
large piscivores, excluding 
the common grasbys and 
coneys. Source: Debrot & 
Nagelkerken, unpublished 
data.

Figure 6: Average scarid 
biomass density  
across monitoring sites 
from 1999 through 2017.
Source: Steneck & Wilson, 
manuscript in preparation.
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Bonaire’s reefs are still relatively healthy with an 
unusual capacity to recover from the 2010 bleach-
ing event, however they are still threatened by a 
number of stressors. Local stressors need to be 
minimized to ensure that the island’s reefs stay 
resilient (Steneck & Wilson, 2017).

The main users of Bonaire’s reefs are fishermen 
and divers, which have a direct impact on the 
health of reef ecosystems. While fishing pressure 
on coral reefs has been found to be generally 
moderate (De Graaf et al, 2016), some differ-
ences in carnivorous fish biomass between fished 
and non-fished areas and the virtual absence of 
large-bodied groupers indicate that there is some 
fishing pressure (De Graaf et al, 2016; Boenish & 
Richie, 2017). Fishers are aware that stocks are de-
clining and generally blame external factors such 
as climate change and industrial fishing offshore 
and support more management of fishing 
(Johnson & Jackson 2015).

Negative effects of diving, such as broken coral 
fragments, have also been documented (Lyons et 
al., 2015). Due to the island’s reef structure, reefs 
are very accessible, making them more vulner-
able. A study by Lyons et al. (2015) found that 
dive sites with heavy diving traffic had 10% less 
structural complexity. They also found that while 
sponges and gorgonians were not affected, mas-
sive stony corals (Orbicella annularis) were 31% 
less abundant at sites with heavier traffic. Divers 
overall consider the reefs as healthy but are aware 
of some decline which they primarily attribute to 

coastal development and overfishing (Johnson & 
Jackson, 2015).

Coastal development has increased dramatically 
to accommodate the large influx of visitors and 
residents to the island in the last years. Building 
near the water’s edge, and even inland on a small 
island such as Bonaire, causes sedimentation and 
nutrient enrichment of the marine environment 
which in turn smothers and kills reef organisms. 
Other changes in land use, such as new car parks 
and beach creation, can increase the amount of 
pollutants entering the sea through increased 
run-off and as well as sedimentation. The geology 
of Bonaire’s leeward coast provides little space for 
beaches near human settlements, and artificial 
beaches have been created in some resorts to pro-
vide to tourists’ needs. Kralendijk, located in the 
centre of the island, is Bonaire’s main population 
centre and has become the focus of the islands 
tourism industry with the majority of hotels, dive 
and watersports centres and restaurants located 
nearby. The reefs around Klein Bonaire are some 
of best reefs as they have so far been spared of  
all the deleterious effects commonly associated 
with coastal development. Also, as Klein Bonaire 
is largely composed of carbonate rock, natural ter-
rigenous sediment stress to the reefs is especially 
low (Debrot, 1997). 

Pollution on Bonaire mainly comes from sewage, 
which makes its way onto Bonaire’s coral reefs  
through terrestrial run-off as well as inadequate 
wastewater treatment and use (Goldstein, 1993).  

1961 Minimum catch size for lobsters & regulation protecting sea turtles, sea turtle eggs and nesting areas 

1963 Regulation of the use of dragging nets

1971 Use of spear guns banned

1975 Harvesting of corals banned

1979 Bonaire Marine Park established

2008 No fishing areas established

2010 Parrotfish catches banned; fish traps licensed for phase out; new permit system for fish nets

Table 3: Timeline of Bonaire fishing regulations (adapted from Jackson et al. (2014) 

(2) Local stressors on Bonaire’s reefs 
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A big increase in Bonaire’s inhabitants of 50% 
since 2001 and the growing tourist industry create 
more pollution. This directly affects the health 
of the seabed environment. The resulting raised 
nutrient concentrations stimulate the growth of 
algae, which can outcompete hard corals for set-
tlement space (Steneck et al., 2017). De Bakker et 
al. (2017) suggest that the decline in water quality 
(Slijkerman et al., 2014), along with elevated 
temperatures, may have initiated the recent shift 
to a dominance of benthic cyanobacterial mats. 

Another emerging risk for coral reefs are UV filters 
in sun care products like Benzophenone-3 that 
are introduced in our marine ecosystem directly 
by water users (BP-3; oxybenzone) (Slijkerman et 
al., 2017). Oxybenzone is a genotoxicant to corals, 
meaning that this synthetic organic compound 
can damage corals’ DNA. The chemical has a toxic 
effect on planula (larval stage) of corals and in ma-
ture corals causes a heightened susceptibility to 
bleaching, interferes with growth and reproduc-
tion and causes deformities and growth anomalies 
(Danovaro et al., 2008; Downs et al., 2016).

Bonaire’s coral reefs face a number of natural 
pressures including storms and coral diseases that 
are believed to be intensified by human activities. 
Hurricane Lenny (Category 3), which hit the  
normally sheltered southwest coast in 1999, and  
tropical storm Omar in 2008 caused widespread 
damage to the island’s reefs, reducing areas of 
the reef slope to coral rubble. Bonaire’s reefs 
have also suffered from a number of ongoing 
disease outbreaks including yellow band disease 

(affecting primarily the Boulder star coral 
Montastrea sp.) and black band disease. Besides, 
the island is also dealing with invasive species, 
notably lionfish that were first detected in 2009. 
A lionfish removal program was immediately 
started and the subsequent continuation of dive 
removal efforts has successfully reduced the local 
density of lionfish. However, this method has div-
ing restrictions, which makes it difficult to control 
the lionfish population at deeper depths (De Léon 
et al., 2013)

(3) Condition of Bonaire’s reefs  
compared to other reefs within  
the Caribbean Region

While Bonaire’s reefs have suffered over the last 
40 years, they are considered relatively healthy 
when compared to the rest of the Caribbean 
(Jackson et al., 2014) and rate favorably on some 
critical indicators of reef health and functional 
reef communities (Figure 7). Bonaire has the 
highest net carbonate accretion of any of the 
Caribbean sites studied but much lower carbonate 
accumulation than had existed in the past when 
coral species such as Acropora and Orbicella were 
more abundant (Perry et al., 2012; De Bakker et 
al., 2016). All Caribbean reefs have suffered from 
declines in architectural complexity during the last 
decades (Alvarez-Filip et al., 2009), but Bonaire 
still has a more complex 3D structure than many 
other reefs within its region (Pandolfi and Jackson 
2006; Green et al, 2008; Steneck and Wilson, 
2017; R. Steneck personal communication, August 
30th 2017). 

Figure 7: Comparison and trends in average live 
coral and seaweed (macroalgae) from over 35,000 
studies throughout the Caribbean (Jackson et al. 
2014) and Bonaire. Please note that the value for 
Bonaire is for the 2017 measurements of 11 moni-
tored sites at a depth of 10 meters. It is essential 
to be aware that coral reefs on Bonaire show large 
variation in ecological quality which makes it is 
difficult to draw conclusions on the health of the 
entire reef based on one study that only investi-
gated a relatively small number of preselected sites.
Source: Steneck & Wilson, manuscript in 
preparation.
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In part due to their proactive management, 
Bonaire’s reefs did not follow the Caribbean trend 
towards algal-dominated reefs (Jackson et al, 
2014; Figure 6). Both the coral cover and parrot-
fish abundance of the island’s leeward coast rank 
amongst the three highest in the Caribbean, just 
above Curacao, which ranks fifth. From 2011 to 
2015 average biomass of parrotfish on Bonaire’s 
reefs was 29 g/m2, twice the maximum reported 
in a large-scale study of herbivores on Caribbean 
reefs (Steneck et al., 2015). Also the cover of 
macroalgae is much lower than the Caribbean’s 
average. In 2011, when the post-bleaching of mac-
roalgae abundance spiked, the macroalgae index 
recorded on Bonaire was less than 300 whereas 
the Caribbean average ranged between 700 and 
900 (Steneck et al., 2015). 

Even though some of Bonaire’s reefs are con-
sidered relatively healthy compared to other 
reefs in the Caribbean, they are definitely not 
all in a desirable state. However, with effective 
conservation measures in place and management 
of the island’s marine resources in the hands of 
dedicated professionals, and thanks to the island’s 
location outside the hurricane belt, there appears 
to be hope for their survival particularly if there is 
a political willingness to continue to protect them 
from harm.

The large fields of elkhorn (Acropora palmata) 
and staghorn coral (Acropora cervicornis) that 
once dominated our shallow reef communities 
are now mostly dead coral rubble zones with a 
few isolated populations of Acropora. Staghorn 
and elkhorn coral are two of the most important 
reef-building corals in Caribbean reefs, and 
their branches offer an important 3-dimensional 
habitat for many species of reef fish. The once 
abundant and healthy populations of these 
corals suffered mass mortality (>95%) in the late 
1970s and early 1980s due to the rapid spread 
of white-band disease throughout the Wider 
Caribbean Region. The intensification of local 
stressors such as pollution, coastal develop-
ment and hurricanes in the 1990s and onwards 
has meant that many Acropora populations 
never got a chance to recover. Both species are 
extremely sensitive to high sea temperatures 
(Steneck et al. 2005) and therefore suffer mass 
mortality during severe bleaching events, 
most recently in 2005 and 2010. Elkhorn and 
staghorn coral are currently listed as Critically 
Endangered under the IUCN Red List of 
Threatened Species.

Several projects are running on our islands to 
restore degraded reef flat areas along the coast-
lines. On St. Eustatius, coral reef restoration 
efforts have been ongoing since July 2016. The 
RESQ project, which is funded by the European 
Union Best 2.0 Program and co-funded by the 
Dutch Ministry of Economic Affairs, made  
possible the creation of elkhorn and staghorn 
nurseries with the aim of restoring degraded 
branching reefs zones around the island. St. 
Eustatius National Parks (STENAPA) constructed 
8 ladders that housed a total of 200 elk and 
staghorn fragments, which were then deployed 
in two nurseries (Crooks Castle and Jenkins Bay). 
STENAPA reported seeing and measuring exten-
sive coral growth and recovery following these 
initial restoration efforts. 

Thanks to the generous funding from the 
Netherlands’ Ministry of Economic Affairs through 
the Nature Fund, coral reef restoration on St. 
Eustatius has accelerated. The Government 
of St. Eustatius, STENAPA and the Caribbean 
Netherlands Science Institute (CNSI) have come 
together to combine the RESCQ and CNSI’s 
Nature funding coral restoration projects and 

Nature Funding Projects:  
Coral Restoration on Bonaire and St. Eustatius 

Would you like to share a news item?

Please e-mail us: research@DCNAnature.org
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re-establish a healthy branching community on 
the island’s reefs. The Jenkins Bay nursery has 
been expanded with an additional 6 bigger lad-
ders, increasing the number of elk and staghorn 
fragments to 450 in total. Outplanting of the first 
coral fragments has already taken place, with so 
far 15 fragments put back to the reef through the 
use of bamboo frames and epoxy glue. However, 
the devastation caused by Hurricane Irma this 
September has been a severe setback. It wiped 
away the Jenkins Bay nursery, including all 10 
ladders and all fragments. The 4 ladders and 100 
fragments in the Crooks Castle nursery have been 
damaged, but STENAPA has already fixed the 
ladders and hopefully the fragments will recover 
from Irma’s impact.

On Bonaire for the past five years, Coral 
Restoration Foundation Bonaire (CRFB) has 
been working to restore degraded reef flat areas 
along the coastlines of Bonaire and Klein Bonaire 
by transplanting nursery-raised elkhorn and 
staghorn coral fragments to these sites. To date, 
the foundation has transplanted corals to seven 
restoration sites, and in May 2017 celebrated the 
transplant of its 10,000th coral! And now, thanks 
to same Nature funding as on St. Eustatius from 
the Netherlands’ Ministry of Economic Affairs, 
CRFB will transplant an additional 5000 nursery-
reared staghorn corals to Bonaire’s reefs over the 
next 2 years.  

Coral Restoration Foundation Bonaire was 
established in 2012 with a mission to “develop 
affordable, effective strategies for protecting and 
restoring shallow water population of staghorn 
and elkhorn corals along the coastlines of Bonaire 
and Klein Bonaire”. With support from the gov-
ernment and the Bonaire National Marine Park 
(BNMP), CRFB’s restoration program has been a 
huge success. The funding received through the 
Nature Funding for the BES islands is now helping 
the foundation take a further step in the restora-
tion of Bonaire’s shallow reefs: over the next 2 
years, 1250 nursery-reared coral colonies from 12 
different genotypes will be transplanted at four 
different sites totaling an area of 600 m2, for a 
total project amount of 5000 corals.

The first restoration site was chosen at Playa 
Lechi, close to the recreational swimming area 
and easily accessible by snorkelers. In early 

December 2016, volunteers, interns, and team 
members transplanted the first 150 corals to the 
area. Now 1,250 corals have been transplanted 
there from CRFB’s Klein Bonaire nursery, com-
pleting the restoration work planned for the site. 
CRFB is currently conducting surveys around 
the island and gathering information in order to 
select, with the support of the BNMP, the pro-
ject’s next three restoration sites. CRFB uses the 
following criteria to select coral restoration sites: 
existing wild populations, depth, water quality, 
bottom type, size of the area, space competitors, 
predator abundance, wave exposure, origin of 
parent colonies, current/historical presence of 
Acropora, human activities/impacts and number 
of out planting sites. Restoration activities at the 
next chosen site are set to begin at the end of this 
year’s 2nd quarter.

The number of corals needed for each of the four 
restoration site has been determined according to 
the abundance restoration criteria listed by NOAA 
in the 2015 Recovery Plan for staghorn corals, 
which requires the establishment of approximate-
ly 25% of live staghorn coral cover in the restored 
areas (National Marine Fisheries Service 2015). 
The restoration technique used by CRFB is known 
as coral gardening, whereby fragments from a 
healthy, robust wild population are fragmented 
and grown in nurseries on Christmas tree-like 
trees. These trees are structures with a PVC trunk 
and fiberglass branches on which coral frag-
ments are suspended. When the fragments have 
reached maturity, they are then transplanted to 
degraded reef areas. Transplantation requires the 
use of supporting horizontal bamboo structures 
elevated 10-20 cm from the bottom. Corals are 
tied on the structures which allows transplanta-
tion on unstable bottoms (rubble or sandy areas) 
and keeps  
the corals, initially small, relatively far from 
the bottom and less affected by predators. 
Transplanted corals are expected to reach the 
bottom in few years when they are strong enough 
to withstand predation.

The four restoration sites will be carefully 
monitored over time to record coral cover and 
mortality rate for the different genotypes 
transplanted (all transplanted corals are carefully 
tagged so that CRFB can easily track their genetic 
information). The foundation is developing an 
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online database to help project members keep 
track of nursery and transplanted coral fragments 
and organize fieldwork according to it. CRFB also 
partners with Project Baseline: (http://www.pro-
jectbaseline.org/), a global initiative that enables 
stakeholders to record and monitor changes to 
their local aquatic environment. CRFB’s recent 
purchase of a boat - purchased thanks to the 
Nature Funding and aptly named Coral Lover - 
will allow the foundation to implement a compre-
hensive and effective coral monitoring program 
over time.  

Partnership with local dive shops has been key to 
the success of CRFB’s programs. The foundation 
was established thanks to the support of Dive 

Buddy Dive Resort and is now also sponsored by 
Eden Beach Resort, Harbour Village Beach Club, 
Gooodive and Tropical Divers. These dive shops 
act as educational centers of the foundation and 
train CRFB volunteers through the PADI Coral 
Restoration Diver Distinctive Specialty Course. 
Thanks to the Nature Funding for the BES islands, 
this partnership is expanding. The funding has 
made possible the installation of a nursery that 
will be maintained by the dive shop Gooodive, 
which became a CRFB diveshop member in 
October 2016. The dive shop’s five-tree nursery 
has been set up at the Something Special dive site 
and can hold up to 500 corals. Trained staff mem-
bers are responsible for nursery maintenance and 
related coral transplanting activities in the area.

Nature Funding projects

As part of the 2013-2017 Nature Policy Plan for the Caribbean Netherlands, 22 projects that 
promote coral reef conservation, sustainable use of nature or the synergy of sustainable use of 
nature in combination with agriculture and tourism were approved to receive funding through 
the Nature Fund allocated by the Ministry of Economic Affairs for the BES islands. Ten projects 
received funding on Bonaire, 7 on Saba and 5 on St. Eustatius including coral reef restoration 
projects on Bonaire and St. Eustatius.

Project Lead scientist(s) Goal Activities

Coral 
Restoration 
Bonaire

CRF Bonaire:  
Francesca Virdis 

DRO: Frank van 
Slobbe

Restore the  
shallow populations  
of elkhorn and  
staghorn corals  
along the coasts  
of Bonaire and  
Klein Bonaire.

Replant degraded reefs with  
nursery grown corals, support efforts 
to improve water quality, developing 
multi-clonal thickets of each species 
of coral that will be able to success-
fully reproduce, outreach and 
communication, involve local 
dive community in project.

Coral res-
toration St. 
Eustatius

Government of  
St Eustatius  

STENAPA: 
Jessica Berkel
CNSI: Johan 
Stapel

Re-establish a healthy 
branching coral 
community.

Creating a coral nursery which would 
supply second and third generation 
planting out sized coral colonies

http://www.projectbaseline.org
http://www.projectbaseline.org
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Coral Reef Restoration Initiatives in the 
rest of the Dutch Caribbean

Coral Restoration Foundation initiatives
On Curaçao, the Curaçao Reef Restoration 
Program was launched in 2015 by Ocean 
Encounter Curaçao and with the support of Coral 
Restoration Foundation International and Coral 
Restoration Foundation Bonaire. The goal of this 
project is to restore Curaçao’s shallow water reefs. 
Similar to the work carried out by CRF Bonaire, 
elkhorn and staghorn coral fragments are grown 
in nurseries and transplanted to degraded reefs 
areas. A similar coral reef nursery project -  
but on smaller-scale - was launched on Saba 
in October 2015 in partnership with the Coral 
Restoration Foundation, Samford University, 
Saba Conservation Foundation (SCF), Youth 
Environmental Leadership Program (YELP) and 
Sea Saba Dive Center.

Studying the effectiveness  
and of coral reef restoration methods
Researchers of SECORE International, the 
CARMABI Foundation and the University of 
Amsterdam have been investigating since 2010 
the effectiveness of another coral restoration 
method, larval seeding, in restoring Curaçao’s 
degraded reefs. To date, thousands of brain 
coral offsprings have been successfully reared 
and outplanted in reefs under a variety of condi-
tions. Chamberland et al (Chamberland et al. 
2015; 2016) have also looked into the potential of 
larval seeding to rehabilitate threatened elkhorn 
coral populations on Curaçao, and researchers 
from CARMABI, the University of California, the 
University of Amsterdam and Pennsylvania State 
University are assessing the potential of larval 
seeding for pillar coral (Dendrogyra cylindrus) 
(Marhaver et al. 2015).

Project RESCQ (Restoration of Ecosystem 
Services and Coral Reef Quality)
The RESCQ project aims to restore degraded 
elkhorn and staghorn coral reef zones on St. 
Maarten, St. Eustatius, Saba and the Turks and 
Caicos by creating coral nurseries and transplant-
ing healthy grown coral fragments to select 
restoration sites. The project, which is running 

over the next three years, is funded by the 
European Union Best 2.0 Program and co-funded 
by the Dutch Ministry of Economic Affairs. On 
St. Maarten, and in collaboration with IMARES 
Wageningen UR, SCF and STENEPA, St. Maarten 
Nature Foundation has installed the first nursery 
site at the dive site “the Bridge” (close to Simpson 
Bay) and is populating the nursery with staghorn 
and elkhorn fragments. Nursery sites have also  
been installed on St. Eustatius and on Saba.

Project AROSSTA
On Saba and St. Eustatius, different types of artifi-
cial reefs are compared in the AROSSTA (Artificial 
Reefs On Saba and Statia) project (https://
www.hvhl.nl/arossta). University of Applied 
Sciences Van Hall Larenstein (VHL), St. Eustatius 
National Parks (STENAPA), Saba Conservation 
Foundation, Caribbean Netherlands Science 
Institute (CNSI), Wageningen Marine Research 
and dive school Golden Rock have been work-
ing on this two-year project since March 2017. 
In AROSSTA, three different artificial reefs are 
deployed: natural rock reefs, reef ball reefs and 
layered cake reefs. Researchers and students from 
VHL will study the functioning of these reefs in 
the years to come. Building with Nature is one of 
the key concepts used in AROSSTA; the artificial 
reefs increase three-dimensional structure and 
provide shelter for fish and other organisms. Coral 
recruits can settle on the reefs naturally and will 
further increase three-dimensional structure. The 
aim of AROSSTA is to determine which type of 
reef provides the best habitat for (juvenile) fish, 
coral and lobster. The results of the study can be 
used by nature management organizations when 
they wish to implement artificial reefs on a larger 
scale. AROSSTA is partly financed by a SIA RAAK 
publiek subsidy. Researchers of VHL recently put 
together a video that shows the deployment and 
first inhabitants of the different reefs on Saba  
(https://www.youtube.com/watch?v=qOpA11QyEH0).

Would you like to share a news item?

Please e-mail us: research@DCNAnature.org

https://www.hvhl.nl/arossta
https://www.hvhl.nl/arossta
https://www.youtube.com/watch?v=qOpA11QyEH0
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Subject Island Organisation(s): lead scientists

Environmental factors  
driving recruitment 
success in Caribbean 
corals

CUR
UvA: Valerie Chamberland (PhD candidate)
CARMABI , SECORE International

Development of res-
toration methods for 
threatened Caribbean 
coral species

BON 
CUR

CRF Bonaire:  Augusto Montbrun, Francesca Virdis
SECORE Project, CARMABI: Mark Vermeij
UvA: Valerie Chamberland 
SCF, Sea Saba, Samford University:  Jennifer Rahn

Restoration Ecosystem 
Services and Coral 
Reef Quality (Project 
RESCQ)

SAB

WUR: Erik Meesters, SCF, STENAPA
NFSXM, Turks & Caicos Reef Fund
Students:  Niels Wagenaar, Silvan Allard, Pam 
Engelberts,Roxanne Francisca, Lotte Staat, Carmen 
Carpendale, Daniela Simal, Emma Louise Pratt, 
Renate Olie, Amber Mulder

Artificial Reefs On Saba 
and Statia (AROSSTA) SAB

VHL: Alwin Hylkema, Marlous Heemstra
WUR: Dolfi Debrot, STENAPA: Jessica Berkel, Erik 
Houtepen
SCF: Kai Wulf, Jens Odinga, Aymi Izioka
CNSI: Johan Stapel
Students: Callum Reid, Esmee vd Griend, Daniel 
Heesink Golden Rock Dive Center, St. Eustatius

Other Coral Restoration Projects in the Dutch Caribbean

Restoration Site Playa 
Lechi. Photo taken  
on: 29 March 2017. 
Photo credit: CRF 
Bonaire
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The Caribbean is a highly (bio) diverse region 
that is vulnerable to coastal zone degradation and 
coastal erosion. Natural drainage systems, man-
grove forests, seagrass meadows and coral reefs 
play an important role in coastal protection. High 
population pressure, limited protection of natural 
resources in combination with global climate 
change has resulted in region-wide degradation of 
coastal ecosystems. 

On this note, TNO Caribbean in collaboration with 
the Planet Earth Foundation organized a scientific 
working conference on coastal zone management 
and climate change in October 2016 on Bonaire. 
Over 50 experts, who are active in the Caribbean, 
were brought together covering the disciplines  
of archeology, geology, oceanography, meteorol-
ogy, climate science and marine biology. The 
goal of the conference was to present the latest 
research and views on the changing Caribbean 
coastal environments.

In the future, due to climate change, the 
Caribbean coasts will be faced with increased 
damage as a result of stronger storms and sea 
level rise. In addition, the natural protection of the 
coastal area by healthy ecosystems is also under 
pressure due to a changing climate. However, it 
must be noted that the current coastal degrada-
tion is mainly caused by coastal development in 
combination with poor resource management. 
For example, coral reef degradation is highly 
linked to increased nutrient supply coming from 
the land. Hereby, the resilience of ecosystems 
to fluctuation of the climate is compromised. 

Without the natural defenses, the Caribbean 
landscapes and cultural heritage resources will be 
lost. Pressure resulting from the human footprint 
combined with climate change demand rethink-
ing of the way they live in coastal areas.

During the conference the necessity was em-
phasized to transfer scientific understanding to 
local policy makers and the community. Local 
capacity building is essential to promote changes 
in attitudes towards land-use practices and 
implementation of effective regulatory frame-
works for managing and protecting coastal zones. 
Also, differences in the region’s physical, political 
and cultural heritage causes fragmentation and 
hampers the capacity of individual nations to cope 
with the issues. This calls for a coordinated region-
al approach in research, management strategies 
and corresponding implementation.

In all, effective coastal zone management requires 
an inter- and transdisciplinary approach and 
regional cooperation. Such an approach recog-
nizes not only the local physical characteristics but 
also respects the cultural and social circumstances 
within which the management measures have to 
be implemented in partnership with the  
local population. To consolidate the findings of 
the conference, the “Kralendijk Declaration” was 
written which calls for more attention to coastal 
zone management and the development of 
climate adaptation plans in the Caribbean region 
in order to protect valuable ecosystems, coastal 
communities and associated cultural heritage.

Photo by: ©
 TN

O
 Caribbean
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cAtEGory SUBJEct ISLAndS orGAnIZAtIon(S): LEAd ScIEntISt 

Birds

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

BON Echo: Lauren Schmaltz, Quirijn Coolen

Coral Reef 
ecosystems

Ecology and population 
genetics of Caribbean

CUR Naturalis: Thomas Swierts 

Coral Reef 
ecosystems

Impact of red filamentous 
algae on Caribbean corals

CUR CARMABI: Mark Vermeij

Coral Reef 
ecosystems

 Marine biodiversity 
survey

CUR

Naturalis: Charles C.H.J.M. Fransen (com-
mensal shrimps), Bert W. Hoeksema (corals), 
Ronald Vonk (interstitial fauna) 
Lomonosov Moscow State University, 
Russia: Viatcheslav N. Ivanenko (copepods) 
University of Milan-Bicocca, Italy:  
Simone Montano (hydrozoans) 
University of Okinawa, Japan:  
James D. Reimer (zoantharians) 
University of Puerto Rico at Mayagüez:  
Jaaziel E. García-Hernández (sponges) 
CARMABI 

Coral Reef 
ecosystems

 Coral-associated fauna of 
Curaçao

CUR
Naturalis: Bert Hoeksema 
Leiden University 
CARMABI 

Coral Reef 
ecosystems

Distribution and impact 
of the invasive reef coral 
Tubastraea coccinaea on 
the coral reefs of Curaçao

CUR

Naturalis: Bert Hoeksema 
Leiden University: Auke-Florian Hiemstra 
(student) 
CARMABI 

Coral reef 
ecosystems

Distribution and impact 
of the aggressive ascidian 
Trididemnum solidum on 
the coral reefs of Curaçao

CUR
Naturalis: Bert Hoeksema 
Leiden University:  Gabriël Olthof (student) 
CARMABI 

Coral Reef 
ecosystems

Coral - sponge interac-
tions on the coral reefs of 
Curaçao

CUR
Naturalis: Bert Hoeksema 
University of Puerto Rico at Mayagüez:  
Jaaziel E. García-Hernández 
CARMABI 

Research Overview
April - August 2017
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cAtEGory SUBJEct ISLAndS orGAnIZAtIon(S): LEAd ScIEntISt 

Coral reef 
restoration

3D reconstruction as a 
monitoring strategy for 
coral reef restoration of 
Acropora palmata on 
Bonaire

BON
University of Oxford: Julia Huisman 
School of Geography and the Environment 
CRFB

Coral reef 
restoration

Using photomosaics and 
fluorescence to study 
coral recruitment

BON

CIEE: Franziska Elme,  Rita Peachey, Maya 
Gershtenson; Kristen Newton; Sarah O’Mara; 
Michelle Taylor   
University of North Texas: Zac Kohl (PhD 
Candidate)

Economics of 
ecosystems

The Economics of 
Ecosystems and 
Biodiversity (TEEB) on 
Aruba

AUA
Wolfs Company:  Esther Wolfs, Boris van 
Zanten 
VU: Pieter van Beukering 
YABI consultancy: Francielle Laclé

Erosion
Erosion around Kralendijk  
*Part of Nature Funding 
Project: Erosion control 
and nature restoration 

BON
 
DRO: Frank van Slobbe 
VU: Nick Roos (student)

Fish
Baited Remote 
Underwater Video (BRUV) 
to study sharks

AUA

WUR: Erwin Winter, Dolfi Debrot, Martin de 
Graaf, Twan Stoffers 
Aruba Reef Care:  Miranka van Breugel 
(student) 
Gian Nunes  
STINAPA 
HAS: Mavelly Velandia (student) 
WUR: Sander Delacauw (student)

Fish

Distribution of local 
and regional surgeon-
fish disease using a 
novel technique - Google 
Images.

BON
CIEE: Rita Peachey, Franziska Elmer, 
Madeline Roth, Lucia 
Rodriguez, Sasha Giammetti, Megan Hoag

Fish
Identification of the 
parasite and hosts of the 
turbellarian infecting reef 
fish species in Bonaire

BON
University of North Texas: Zac Kohl (PhD 
Candidate) 
CIEE: Franziska Elmer; Rita Peachey; Lisa 
Kram; Ashley Novak; Andrew Paton

Fish Using Baited Remote 
Underwater Video (BRUV) 

BON CIEE: Aldo Turco, Rita Peachey, Sophie Friets, 
Morgan Fehrle, Brittany Baker.

Insects Insect taxonomy CUR UBC Zoology Department, U.S.A.: Chris 
Ratzlaff 

April - August 2017
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cAtEGory SUBJEct ISLAndS orGAnIZAtIon(S): LEAd ScIEntISt 

Invasive species
Research into mitigation 
measures for Sargassum 
Seaweed

SXM
NFSXM: Tadzio Bervoets 
Government of St. Maarten

Invasive species

Environmental DNA 
(eDNA) of lionfish in Lac 
Bay: A tool for detect-
ing the invasive species 
in complex habitats 
(mangroves)

BON CIEE: Rita Peachey 
Indiana University: Stephen Glaholt 

Mangrove 
ecosystems

Pilot-scale testing and 
evaluation of mangrove 
ecosystem intervention 
options 
(fish fauna, epibionts on 
mangrove prop roots) 
*Part of Natuurgelden 
Project: Ecological resto-
ration Lac Bay and South 

BON

WUR: Dolfi Debrot, Douwe Boerstra (stu-
dent), Laura Timmermans (student) 
STINAPA: Sabine Engel 

Maps
ProtectedSeas Marine 
Area Map All

Protected Seas: Virgil Zetterlind, Timothé 
Vincent, Jennifer Sletten (https://mpa.
protectedseas.net/)

Nature Policy 
Planning

Developing a nature 
policy plan for Bonaire BON

Wolfs Company: Boris van Zanten, Esther 
Wolfs, Sacha van Duren 
DRO

Plants
Germination of seeds 
of indigenous trees of 
Curacao

CUR CARMABI: John de Freitas

Plants Testing effective ways to 
grow native plants 

BON Echo: Quirijn Coolen, Johan van Blerk

Protist Protist biology CUR University of Delaware, U.S.A: Kenneth 
Hoadley 

Social 
marketing

Does Social Marketing 
Influence Conservation? 
An Evaluation of the 
Long-term Effects of Rare 
Pride Campaigns

BON
 Imperial College London: Gabby Salazar 
(student)

April - August 2017

https://mpa.protectedseas.net
https://mpa.protectedseas.net
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Coral Reef 
Ecosystems

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

CUR Smithsonian: Carole Baldwin

Coral Reef 
Ecosystems

Postsettlement dynamics 
of Caribbean corals & 
Reef restoration

CUR
UvA: Valerie Chamberland (PhD candidate) 
CARMABI  
SECORE International

Coral Reef 
Ecosystems

Bioersion of reefs by 
coral-excavating sponges

BON,CUR, 
SAB, EUX

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

Coral Reef 
Ecosystems

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

BON, CUR, 
SAB

CRF Bonaire:  Augusto Montbrun, Francesca 
Virdis 
SECORE Project 
CARMABI: Mark Vermeij 
UvA: Valerie Chamberland (PhD candidate) 
SCF, Sea Saba, Samford University:  Jennifer 
Rahn

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

Database

Dutch Caribbean Species 
Catalog: Taxonomic 
knowledge system Dutch 
Caribbean 
(http://www.dutchcarib-
beanspecies.org/)

All
Naturalis: Sander Pieterse & Berry van der 
Hoorn

Environmental

Effects of dispersants on 
the fate of oil in realistic 
conditions (C-IMAGE 
consortium, TripleP@Sea 
Program)

EUX
WUR: Tinka Murk, 
Marieke Zeinstra-Helfrich (PhD student) 
CNSI

Environmental

Ecotoxicological aspects 
of rational application 
of chemicals in response 
to oil spills to reduce 
environmental damage 
(C-IMAGE consortium, 
TripleP@Sea Program)

EUX
WUR: Tinka Murk,  
Justine van Eenennaam (PhD student) 
CNSI

http://www.dutchcaribbeanspecies.org
http://www.dutchcaribbeanspecies.org
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Interstitial 
biodiversity

Moleculair biodi-
versity analysis of 
marine communities by 
metabarcoding

EUX
Naturalis: Arjen speksnijder 
ANEMOON: Niels Schrieken

Invasive species

Combatting the economic 
and ecological impacts of 
overgrazing on inhabited 
islands

BON UsA: Michaela Roberts (PhD student)

Marine 
ecosystems

Taxonomy and 
biodiversity 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

Molluscs

Population dynamics 
and role in the food chain 
of the Queen Conch 
Lobatus gigas in the Dutch 
Caribbean Territories

EUX, SAB

WUR: Aad Smaal, Leo Nagelkerke, Martin de 
Graaf  
Erik Boman (PhD student)  
SCF (SBMU): Jens Odinga 
CNSI

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

EUX Naturalis: Kevin Beentjes 
ECPHF: Teresa Leslie 

Sustainability

Sustainable develop-
ment Dutch Caribbean 
(TripleP@Sea Program) 
- Are human activities 
a risk for ecosystem 
services? 
- Green Statia or how to 
regain balance between 
nature and agriculture?

EUX
WUR: Diana Slijkerman 
WUR (Alterra): Rene Henkens 
CNSI

Terrestrial 
biodiversity

 Baseline assessment 
and DNA barcoding of 
specimens

EUX
Naturalis: Michael Stech, Berry van der Hoorn  
STENAPA 
CNSI

Terrestrial 
biodiversity

Testing surrogates to 
establish conservation 
priorities

EUX
Naturalis: Jeremy Miller  
STENAPA
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NWO Projects 
in the Dutch 
Caribbean

Bioproducts
Stand-alone production 
of algal products for food, 
feed, chemicals and fuels

BON
WUR: R.H. Wijffels 
CIEE: 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, Erik Houtepen 
SCF: Kai Wulf, Jens Odinga, Aymi Izioka 
CNSI: Johan Stapel 
Students: Callum Reid, 
Esmee vd Griend, Daniel Heesink 

Environmental
Caribbean island 
biogeography meets the 
anthropocene

AUA, BON, 
CUR, EUX, 
SXM

VU: Jacintha Ellers, Matt Helmus, Wendy 
Jesse (PhD. Student), Jocelyn Behm (Postdoc) 
CNSI

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)

Geosciences

Stability of Caribbean 
coastal ecosystems 
under future extreme sea 
level changes (SCENES) 
- The effects of climate 
change on calcifying 
algae

BON, EUX, 
SXM

UU: Henk Dijkstra, NIOZ: Peter Herman, 
Rebecca James (PhD student) TU Delft: Julie 
Pietrzak 
STENAPA 
CNSI
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NWO Projects 
in the Dutch 
Caribbean

Geomorphological

4D crust-mantle mod-
elling of the eastern 
Caribbean region: toward 
coupling deep driving 
processes to surface 
evolution 
- Reconstructing past 
climate change

EUX
UU: Wim Spakman 
NIOZ: Lennart de Nooijer 
Alfred Wegener Institute Germany 
CNSI

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-Utrecht 
University 

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

Reptiles

Ecology and conservation 
of green and hawksbill 
turtles in the Dutch 
Caribbean

AUA, BON, 
CUR, SAB, 
EUX, SXM

RuG: Per Palsbøll, Marjolijn Christianen, 
Jurjan van der Zee (PhD student) 
WUR: Lisa Becking 
STCB: Mabel Nava 
CARMABI 
STENAPA 
CNSI

Tourism and 
sustainable 
development

Vulnerability is dynamic: 
Enhancing adaptive 
governance to climate 
change for Caribbean 
tourism through interac-
tive modelling

CUR WUR: Jillian Student, Machiel Lamers 
UOC: Filomeno A. Marchena

BO-projects 
in the Dutch 
Caribbean 
(Min EZ)

Coral Reef 
Ecosystems

BO-11-019.02-038– 
Analysis  photomaterial 
coral reefs

BON, CUR WUR: Erik Meesters



25

cAtEGory SUBJEct ISLAndS orGAnIZAtIon(S): LEAd ScIEntISt 

BO-projects 
in the Dutch 
Caribbean 
(Min EZ)

Coral Reef 
Ecosystems

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

BON, CUR WUR: Erik Meesters

Conservation

BO-11-019.02-060 – 
Status of nature conserva-
tion of the Caribbean 
Netherlands (for new 
nature policy plan)

BON, SAB, 
EUX

WUR: Dolfi Debrot, Rene Henkens, Peter 
Verweij  
EZ: Paul Hoetjes, Yoeri de Vries (eds.) 

DCBD
BO-11-019.02-002 - 
Expansion knowledge 
system Dutch Caribbean

AUA, BON, 
CUR, SAB, 
EUX, SXM

WUR (Alterra): Peter Verweij

Fisheries
BO-11-019.02-055 – 
Fisheries Dutch Caribbean SAB, EUX

WUR: Dolfi Debrot 
Thomas Brunel, Martin de Graaf 
SCF (SBMU): Jens Odinga, Ayumi Izioka  
NIOZ: Kimani Kitson-Walters 
Students: Fedor den Elzen, Ivo Damen 

Marine 
biodiversity

BO-11-019.02-008 – 
Saba Bank – Marine 
biodiversity

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

Marine mam-
mals & sharks

BO-11-019.02-054  
– Marine mammal 
sanctuary 

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

Marine 
mammals

BO-11-019.02-005  – 
Marine mammals in the 
Dutch Caribbean

BON, SAB, 
EUX WUR: Dolfi Debrot

World Heritage 
nomination

BO-11-019.02-050 – 
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 
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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

Sustainable 
Agriculture

The sustainable agricul-
ture and rural develop-
ment program (POP 
Bonaire) 

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

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

Reforestation Reforestation Project BON Echo: Lauren Schmaltz, Quirijn Coolen 
DRO: Frank van Slobbe

Invasive species
Goat eradication and 
control in Washington 
Slagbaai National Park

BON
STINAPA 
DRO: Frank van Slobbe

Coral 
ecosystems

Coral Restoration BON CRF Bonaire: Augusto Montbrun 
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

Erosion control and 
nature restoration 

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 
en nature on  Bonaire BON DRO: Frank van Slobbe, Peter Montanus

Agriculture Agricultural Project SAB Government of Saba: Menno van der Velde

Recreation Hiking trails SAB Government of Saba:  Robert Zagers

“Nature Funding” Projects in 
the Dutch Caribbean (Min EZ)
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Pollution Tent Reef Protection SAB Government of Saba:  Robert Zagers

Invasive species Goat buy-back program SAB Government of Saba: Menno van der Velde

Yacht mooring project SAB Government of Saba 
SCF: Kai Wulf

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

Marine 
ecosystems

Marine Park Aruba AUA Directie Natuur en Milieu: Gisbert Boekhoudt 
TNO: Kris Kats

EU-Best Funded projects continues next page

“Nature Funding” Projects in 
the Dutch Caribbean (Min EZ)
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EU-BEST fund-
ed Projects 

in the Dutch 
Caribbean

Coral Reef 
Ecosystems

Restoration Ecosystem 
Services and Coral Reef 
Quality (Project RESCQ)

SAB, EUX, 
SXM

WUR: Erik Meesters 
SCF 
STENAPA 
NFSXM 
Turks & Caicos Reef Fund 
Students:  Niels Wagenaar, Silvan Allard, Pam 
Engelberts, Roxanne Francisca, Lotte Staat, 
Carmen Carpendale, Daniela Simal, Emma 
Louise Pratt, Renate Olie, Amber Mulder

Conservation
Watershed & Biodiversity 
Conservation of Roi 
Sangu valley 

BON Echo: Lauren Schmaltz, Quirijn Coolen

Terrestrial habi-
tat restoration

Restoration of Key 
Biodiversity Areas of St. 
Maarten

SXM

EPIC: Kippy Gilders 
Les Fruits des Mer: Mark Yokoyama (reptile, 
amphibian, and invertebrate assessment) 
 The Leon Levy Native Plant Preserve, 
Bahamas: Ethan Freid (plant assessment)

Would you like to share a news item?

Please e-mail us: research@DCNAnature.org
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Birds Flamingo Abundance BON
DRO: Frank van Slobbe 
Cargill 
STINAPA: Paulo Bertuol

Birds
Monitoring vulnerable 
parrot nests (remote 
camera sensing work)

BON Echo: Laura Schmaltz, Sam Williams

Birds
Yellow-shouldered 
Amazon parrot roost 
counts

BON
Echo: Lauren Schmaltz 
DRO: Peter Montanus 
STINAPA: Paulo Bertuol

Birds
Bird Monitoring 
(Caribbean Waterbird 
Census)

AUA 
BON 
SXM

FPNA 
DLVV: Tatiana Becker 
STINAPA: Paulo Bertuol 
EPIC: Nathalia Collier

Birds
Tern monitoring(artificial 
nesting islands)

BON

STINAPA: Paulo Bertuol 
Cargill 
DRO 
WUR: Dolfi Debrot

Birds
Terrestrial Bird 
Monitoring Program for 
Bonaire

BON
Echo: Lauren Schmaltz 
STINAPA

Birds
Red-billed Tropicbird 
monitoring

SAB 
EUX

STENAPA 
SCF: Kai Wulf

Birds Pelican monitoring SXM NFSXM: Melanie Meijer zu Schlochtern 

Birds

Monitoring Survivorship, 
Population Trends, and 
Habitat Requirements in 
Lesser Antillean Birds  

SXM EPIC: Nathalia Collier

Birds
Monitoring of Black-
capped Petrels and 
Granadine’s seabirds

SXM EPIC: Nathalia Collier, Adam Brown

Coral reef 
ecosystems

Coral Bleaching 
Monitoring

SXM NFSXM: Tadzio Bervoets
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Coral reef 
ecosystems

Global Coral Reef 
Monitoring Network

BON  
CUR 
SAB 
EUX 
SXM

STINAPA: Caren Eckrich 
CARMABI: Mark Vermeij 
SCF (SBMU): Jens Odinga 
STENAPA: Jessica Berkel 
NFSXM: Tadzio Bervoets 
CNSI: Johan Stapel

Corals reef 
ecosystems

Doobies Crack reef dam-
age recovery survey

EUX STENAPA: Erik Houtepen

Corals reef 
ecosystems

Staghorn coral field 
monitoring survey

EUX STENAPA: Jessica Berkel

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

Coral reef 
ecosystems

Coral reef monitoring 
(Since 2007 using AGRRA 
methods and  filming of 
permanent transects)

BON CIEE: Rita Pearchey

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)

BON 
CUR 
SAB 
SXM 
EUX

WUR: Erwin Winter, Dolfi Debrot, Martin de 
Graaf 
STINAPA: Caren Eckrich 
CARMABI: Mark Vermeij 
SCF(SBMU): Jens Odinga, Ayumi Izioka 
STENAPA: Jessica Berkel 
NFSXM: Tadzio Bervoets

Fish
Spawning monitoring: 
Red hind surveys on 
Moonfish Bank

SAB
SCF (SBMU): Jens Odinga, Ayumi Izioka 

Insects Bee tracking BON Echo: Lauren Schmaltz
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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): Jens Odinga 
STENAPA: Jessica Berkel

Invasive species
Monkey Monitoring: 
abundance and 
distribution

SXM NFSXM: Tadzio Bervoets

Invasive species Feral pig population as-
sessment  (trapping)

BON Echo: Nathan Schmaltz, Sam Williams 

Mammals Bat monitoring 
AUA 
BON

FPNA  
WildConscience: Fernando Simal, Linda 
Garcia

Mammals Dolphin monitoring 
(since 1999)

BON Ron Sewell

Mammals

Caribbean Humpback 
Acoustic Monitoring 
Programme (CHAMP) BON, AUA

NOAA: Heather Heenehan, Sofie Van Parijs, 
Peter Corkeron, Fred Wenzel 
STINAPA: Wijnand de Wolf 
AMMF: Angiolina Henriquez  
RCN: Paul Hoetjes

Mammals
Marine Mammal 
Monitoring (noise loggers 
Saba Bank)

SAB WUR: Dick de Haan, Dolfi Debrot 
SCF (SBMU): Jens Odinga, Ayumi Izioka

Molluscs
Conch (Strombus gigas) 
on St. Eustatius, Saba 
Bank, Anguilla 

SAB 
EUX

WUR: Martin de Graaf, Erik Boman (PhD 
student)  
SCF (SBMU): Jens Odinga
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Natural resource 
use

Fishery monitoring 
(including lionfish, shark 
bycatch and marine mam-
mal sightings) 
(* Part of BO-11-019.02-
055 – Fisheries Dutch 
Caribbean)

SAB 
EUX

SCF (SBMU): Jens Odinga, Ayumi Izioka 
Gem City Consulting: Erik Boman 
LVV: Kiman Kitson-Walters 
WUR: Dolfi Debrot, Fedor den Elzen (student), 
Ivo (student) Damen

Plants Phenology of bats in cacti 
landscapes of Aruba

AUA WildConscience: Linda Garcia, FPNA

Plants
Monitoring of tree growth 
and survivorship in 
reforestation areas

BON Echo: Quirijn Coolen, Nicholas Verhey

Plants
Terrestrial Habitat 
Monitoring Program for 
Bonaire

BON Echo: Lauren Schmaltz

Reptiles

Lesser Antillean Iguana: 
Monitoring population 
density & removing 
invasive Green Iguana and 
hybrids

EUX
STENAPA 
RAVON: Tim van Wagensveld 
EcoPro:  Hannah Madden

Reptiles Boa and Cascabel 
Monitoring

AUA FPNA, Toledo Zoological Society: Andrew 
Odum  

Reptiles Behavior of the endemic 
Aruban Whiptail lizard

AUA FPNA, Auburn University: Jeff Goessling 
(PhD candidate)

Seagrass and 
mangrove 
ecosystems

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

BON 
SXM

STINAPA: Sabine Engel, Caren Eckrich 
WUR: Klaas Metselaar 
NFSXM: Tadzio Bervoets

Seagrass and 
mangrove 
ecosystems

Seagrass restoration 
BESE elements BON

RuG: Marjolijn Christianen  
STINAPA : Sabine Engel 

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
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AUA Aruba

BON Bonaire

CUR Curaçao 

SAB Saba

EUX St. Eustatius

SXM St. Maarten

AMMF Aruba Marine Mammal Foundation

ANEMOON
Analyse Educatie en Marien 
Oecologisch Onderzoek

ASDF
Aruba Sustainable Development 
Foundation

BEST
Biodiversity and Ecosystem Services in 
Territories of European overseas

BO project Policy Supporting Research project

BU Bangor University, United Kingdom

CARIBSS Caribbean Speleological Society

CARMABI
Caribbean Research and Management 
of Biodiversity Foundation

CEAB
The Blanes Centre for Advanced 
Studies, Spain

CIEE
Council of International Educational 
Exchange, Bonaire

CRF Coral Reef Foundation

DCNA Dutch Caribbean Nature Alliance

DCBD Dutch Caribbean Biodiversity Database

DRO
Directorate of Spatial Planning and 
Development, Bonaire

DLVV
(Santa Rosa)

Department of Agriculture, Livestock, 
Fishery and Farmers market (Santa 
Rosa), Aruba

EcoPro Ecological Professionals Foundation

ECPHF
Eastern Caribbean Public Health 
Foundation

EPIC
Environmental Protection in the 
Caribbean

FPNA
Fundacion Parke Nacional Arikok, 
Aruba

HAS
HAS University of Applied Sciences, 
the Netherlands

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

NFSXM Nature Foundation St. Maarten

Naturalis
Naturalis Biodiversity Center, The 
Netherlands 

NIOZ
NIOZ Royal Institute for Sea 
Research, the Netherlands

NWO
NWO Netherlands Organisation for 
Scientific Research

PL Project leader

RAVON
Reptielen Amfibieën Vissen 
Onderzoek Nederland

RuG
University of Groningen, the 
Netherlands

SBMU Saba Bank Management Unit

SCF Saba Conservation Foundation

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

TUD
Delft University of Technology, the 
Netherlands

UsA University of St. Andrews, Scotland

UU
University of Utrecht, the 
Netherlands

UvA
University of Amsterdam, the 
Netherland

VHL
University of Applied Sciences VHL, 
the Netherlands

VU
VU University Amsterdam, the 
Netherlands

Wildconscience
Wildlife Conservation, Science and 
Education

WNF World Wide Fund for Nature

WUR
Wageningen Universitwy and 
Research Centre, the Netherlands

WUR (Alterra)
Wageningen Environmental 
Research, the Netherlands
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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. 

“De Vries, P., Slijkerman, D.M., Kwadijk, C. J., 
Kotterman, M. J., Posthuma, L., de Zwart, D., ... & 
Foekema, E. M. (2017).
The toxic exposure of flamingos to per-and 
Polyfluoroalkyl substances (PFAS) from firefight-
ing foam applications in Bonaire. Marine Pollution 
Bulletin.”

Haber, E.A., Berkowitz, B., Eppinga, M.B., Santos, 
M.J., Rietkerk, M., & Wassen, M.J.A. (2017).
 Comparison of two different mapping methods for 
identifying the current distribution of the invasive 
vine (Antigonon leptopus, Hook & Arn.) on the 
Caribbean island of St. Eustatius.

Hackerott, S., Valdivia, A., Cox, C. E., Silbiger, N. 
J.,  
& Bruno, J. F. (2017).
Invasive lionfish had no measurable effect on prey fish 
community structure across the Belizean Barrier Reef. 
PeerJ, 5, e3270.

Hoeksema, B. W., Hassell, D., Meesters, E. H., & 
van Duyl, F. C. (2017).
Wave-swept coralliths of Saba Bank, Dutch 
Caribbean. Marine Biodiversity, 1-14.

Derix, R.W.M. (2016).
Spatial Developments in the Aruban Landscape: A 
multidisciplinary GIS-oriented approach, Landscape 
series: 1, 1-11. 

Derix, R.W.M. (2016).
The history of resource exploitation in Aruba, 
Landscape series: 2, 1-8

Derix, R.W.M. (2016).
A review of Geology, Climate and Hydrology in Aruba, 
Landscape series: 3, 1-17.

Derix, R.W.M. (2016).
The suburbanization of thr Aruban landscape, 
Landscape series: 3, 1-20.

Elmer, F., Roth, M., Rodriguez, L., Giametti, S., 
Hills, A., Hoag, M., Peachey, R.B.J. (2017).
A Caribbean wide disease affecting ocean surgeonfish 
(Acanthurus bahianus), Results presented at as-
sociation of Marine Laboratories Scientific Meeting, 
Merida Mexico, May 2017.

Friets, S., Fehrle, M., Baker, B., Turco, A. (2017).
Variations in piscivorous fish assemblages across 
habitats and diels. Presented at a Public Lecture at 
CIEE on August 9, 2017.

Gershtenson, M., Newton, K., O’Mara, S., Taylor, 
M., Elmer, F. (2017).
Macro- and Micro-topography preferences of coral 
recruits. Presented at a Public Lecture at CIEE on 
August 9, 2017.

Glaholt, C., Erickson, H., Grubbs, B., Wishon, A., 
Collins, A., Shaw, J., Peachey, R.B.J. (2017).
 eDNA as a tool to monitor invasive species, 
Priliminary results presented at Association of Marine 
Laboratories Scientific Meeting, Merida,  
Mexico, May 2017.

Kraan, M. (2016).
Frame Survey of Curacao’s fishing fleet. Wageningen, 
Wageningen Marine Research (University & Research 
centre), Wageningen Marine Research report 
C022/17.

Kram L, Novak A, Paton A, Kohl Z (2017) 
An identification of the trematode parasite 
Scaphanocephalus expansus in Bonaire. Presented at 
a Public Lecture at CIEE Bonaire on August 9, 2017.

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 Dutch Caribbean Biodiversity 

Database (DCBD). Please e-mail us: research@DCNAnature.org
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Lin, T.J.,  Peachey, R.B.J. (2016).
Investigating reproductive ecology and postspawn-
ing vitality of Alatina alata population in Bonaire, 
Dutch Caribbean, Benthic Ecology Meeting, Portland, 
Maine, USA, January 2017.

Rahn, J.L. (2017).
Saba and St. Eustatius (Statia). In Landscapes and 
Landforms of the Lesser Antilles (pp. 61-84). Springer, 
Cham.

Roberts, M., Hanley, N., Cresswell, W. (2017).
User fees across ecosystem boundaries: Are SCUBA 
divers willing to pay for terrestrial biodiversity conser-
vation? Journal of Environmental Management 200, 
53-59, https://doi.org/10.1016/j.jenvman.2017.05.070

Smith, N.S., Green, S.J. , Akins, J.L., Miller, S., 
Côté, I.M. (2017).
Density-dependent colonization and natural 
disturbancelimit the effectiveness of invasive 
lionfish culling efforts, Biol Invasions, DOI 10.1007/
s10530-017-1449-6

Smulders, F.O., Vonk, J.A., Engel, M.S., & 
Christianen, M. J. (2017).
Expansion and fragment settlement of the non-native 
seagrass Halophila stipulacea in a Caribbean bay. 
Marine Biology Research, 1-8.

Schmutz, P. P., Potter, A. E., & Modlin, E. A. (2017). 
Aruba, Bonaire, and Curaçao. In Landscapes and 
Landforms of the Lesser Antilles (pp. 293-317). 
Springer, Cham.

Tatarenkov, A., Lima, S.M.Q.,  Earley, R.L., Berbel-
Filho, W.M., Vermeulen, F.B.M. et al. (2017) 
Deep and concordant subdivisions in the self-fertiliz-
ing mangrove killifishes (Kryptolebias) revealed by 
nuclear and mtDNA markers, Biological Journal of the 
Linnean Society, 1-21.

Vermeij, M.J.A. (2017). 
Final assessment of The consequences of construc-
tion activities associated with the building of the 
second megapier on the coral reefs near the Holiday 
Beach Hotel, Curacao

Student Reports
Culman, J. (2017).
Investigating Variation in Coral Reef Morphology with 
Photomosaics and Analysis of Percent Cover, BSc. 
Thesis, 1-42.

Kramer, O. (Msc. student VU) (2017)
Theory and practice of user fee implementation for 
nature conservation in the Caribbean, an analysis for 
success factors and critical obstacles.

Menger, I. (VHL student) (2016)
The status and trends of coral reefs around Saba, 
Dutch Caribbean, 2016.

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 Dutch Caribbean Biodiversity 

Database (DCBD). Please e-mail us: research@DCNAnature.org

Would you like to share a news item?

Please e-mail us: research@DCNAnature.org
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September

October

November

December

4-8 Congress
4th International Marine Protected Areas Congress (IMPAC4), La Serena-
Coquimbo, Chile

18-22 Workshop
Capacity-building workshop for Caribbean small island developing States towards 
achieving Aichi Biodiversity Target 9, Jamaica

26-27 Conference 6th Statia Sustainability Conference (SSC6), St. Eustatius

1-5 Event Saba bird tour training, Saba

6-10 Meeting 70th Meeting of GCFI, Merida, Mexico 

20-24 Meeting
2nd Meeting of the Advisory Committee and 2nd Workshop of the Conservation Working 
Group of the Sharks MoU, Habitat, Bonaire

25 Event Fundraising Auction (STCB) El Encanto Boutique Hotel, Bonaire

26-01 Dec Meeting 69th meeting of the CITES Standing Committee, CICG, Geneva, Switzerland.

7-9 Meeting ICRI General meeting, Nairobi

13 Symposium European Coral Reef Symposium, Oxford, UK

whole month Event Sea and learn, Saba

2-4 Workshop
2nd Technical Workshop of the Transatlantic MPA Network:   
Marine mammals’ protection, a way to enhance transatlantic  
cooperation between MPAs, Iceland

5-6 Conference Our Ocean' Conference, Malta

17-19 Meeting
WECAFC/CITES/OSPESCA/CRFM/CFMC Working Group on  
Shark Conservation and Management, Barbados

18-20 Meeting 14th Scientific Committee Meeting of the IAC, Panama 

20 Meeting Fishery Commission BES, Barbados

25 Meeting 
Committee for the management of Dutch Caribbean Marine Biodiversity and 
Fisheries (EEZ Committee), [tent. St. Maarten]

23-28 Conference
12th COP to the Convention on the Conservation of Migratory Species of Wild 
Animals (CMS), Manila, the Philippines.

27 Workshop
All island workshop for the New Nature Policy Plan  
Caribbean Netherlands, Saba

25 Event Sustainability Day

30-2 Nov Conference 19th RedLac Assembly, Dominican Republic

2018 declared International Year of the Reef by  
the International Coral Reef Initiative (ICRI)
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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

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 Economic Affairs. 

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
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