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Overview

The coral reefs of the Dutch Caribbean have 
gotten a lot of attention over the past year.  
Along with numerous studies to monitor and 
better understand these reefs, the Kingdom of 
the Netherlands announced it would be drafting 
a Coral Action Plan to provide a framework to 
protect these national treasures moving forward.  
This section will outline the current state of coral 
reefs within the Dutch Caribbean and highlight 
some research and ongoing projects which took 
place over the past year.  

The most recent State of Nature report, pub-
lished by Wageningen University assessed the 
“conservation status”1  of coral reefs for the 
Caribbean Netherlands as “very unfavorable” 
(Debrot et al., 2018).  In this report, it was stated 
that the largest threats to coral reefs are erosion 
from coastal development and overgrazing by 
free roaming feral livestock, eutrophication from 
inadequate wastewater treatment and changing 
environmental conditions due to climate change.

Coral reefs are a driving factor for tourism for 
all six of the Dutch Caribbean islands.  Tourists 
have traditionally come to admire the uniqueness 
of the region’s nature, including their world-
renowned coral reefs. In surveys from 2013, the 
economic value of the ecosystem services provid-
ed by nature on Bonaire, Saba and St. Eustatius 
represented 31%, 63% and 24% respectively of 
the annual Gross Domestic Product (GDP) of 
the islands (Cado van der Lely et al., 2013; CBS, 
2014). On Sint Maarten recent studies by the 
Nature Foundation have shown that coral reefs 
contribute USD 50 million to the economy of the 
island. A 2015 study from Aruba projected that 
nearly 30% of its GDP would be derived directly 
from travel and tourism by the year 2025 (World 
Travel and Tourism Council, 2015).  Curacao’s 
Tourism Master Plan estimates that tourism 
constitutes 26% of the islands GDP (Croes et 
al., 2015). This clearly shows the importance of 
nature in the economies of each of the islands. If 
there is no adequate action against the current 
threats to coral reefs, the value will decrease 
considerably with major consequences for the 
well-being of the population . 

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).

Check out the following publications for an  
overview of the status of the Dutch Caribbean reefs:  

Special BioNews 2018: Status of the Dutch Caribbean Reefs: 
https://www.dcnanature.org/wp-content/uploads/2018/09/BioNews-StatusOfTheReefs.pdf

State of Nature Report for the Caribbean Netherlands 2017 (Debrot et al., 2018):
https://www.wur.nl/upload_mm/8/7/e/9a59b434-43e1-4993-beba-94f0aca41ca0_rapport426340.pdf

Special BioNews 2019: State of Nature Bonaire, Saba and St. Eustatius (based on Debrot et al. (2018)):
https://www.dcnanature.org/wp-content/uploads/2020/01/BioNews-StateofNature.pdf
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40-year study: Changes on the Coral 
Reefs of Bonaire and Curaçao  
(BioNews 24) 
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, pol-
lution and coastal development (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 ben-
efit from these nutrient rich environments, such as 
algae and cyanobacteria (Broche et al, 2015).

Earlier this year, Didier de Bakker from 
Wageningen University defended his thesis, in 
which he documented 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 previously 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 corals 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 between 
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 macroalgae and sig-
nificantly 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 et al., 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])and1siteoff 
Bonaire (Karpata) (de Bakker et al, 2017). 

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). 

2019 Research and Project Results
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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 populations and tourists, such as increased coastal develop-
ment, 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 continue 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 under- 
standing the entire reef benthic system, as small population shifts can 
be indicators of much larger issues. If human factors are the driving 
force behind these changes, this means that humans can also be driv-
ing 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. 

Top left figure: 
2015 Map of BCM on Curaçao (Brocke et al, 2015)

Top right figure: 
Mean percentage cover and 95% confidence  
interval of the 4 study sites (de Bakker at al., 2017)

Bottom right figure: 
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 (de Bakker et al., 2017)

2019 Research and Project Results
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Stony Coral Tissue Loss Disease 
Management Update for the Dutch 
Caribbean (BioNews 28) 
Since 2014, a new coral disease has been spread-
ing through the reefs of the Caribbean. Known 
as Stony Coral Tissue Loss Disease (SCTLD), 
this disease appears to be fast spreading and 
extremely lethal to the corals that are susceptible 
to it.  In August 2019 a meeting was organized by 
MPA Connect where experts met to discuss les-
sons learned from Florida’s management of this 
disease and discuss best practices for identifying 
and treating infected corals for the future. These 
results have been summarized in DCNA’s Stony 
Coral Tissue Loss Disease Management Letter  
for the Dutch Caribbean. The capacity building 
efforts done throughout the Caribbean were  
presented at the yearly Gulf and Caribbean 
Fisheries Institute (GCFI) meeting in November 
2019 in the Dominican Republic by DCNA’s  
director Tadzio Bervoets

The Disease
A new coral disease was first identified off the 
coast of Florida in 2014.  Since then, it has spread 
throughout much of the Caribbean, including 
Mexico, Jamaica, Sint Maarten, Sint Eustatius, the 
Dominican Republic, and the U.S. Virgin Islands 
(AGGRA, 2019). This disease is known as SCTLD.  
To date STCLD has only been seen in stony corals 
and causes significant tissue loss within affected 
hosts. This disease spreads fast and can have 
devastating affects on the reef if not treated im-
mediately (Florida DEP, 2019).  Dr. Andy Bruckner, 
Research Coordinator at Florida Keys National 
Marine Sanctuary stated “Stony Coral Tissue Loss 

Disease affects some of the slowest-growing and 
longest-lived reef-building corals, including the 
iconic brain corals, star corals and pillar corals.” 
 
Symptoms
When a coral contracts SCTLD it begins with 
visible lesions which spread out from around the 
host’s edge.  Here the coral tissue can become de-
tached or completely removed, which leaves the 
coral structure as a bare skeleton typically covered 
in algae within a week (Florida DEP, 2018).  This 
disease has been document in over 20 different 
species of coral, including five species listed under 
the Endangered Species Act (Florida DEP, 2019).  
Onset appears to infect highly susceptible spe-
cies first.  The disease spreads rapidly with total 
mortality of infected specimens ranging between 
1 week to 2 months (AGGRA, 2019). Typically, 
a month after the disease has been reported in 
highly susceptible species, it begins to infect 
intermediately susceptible species.  Within these 
species, smaller colonies have been seen to die 
off over the course of months and larger colonies 
have been seen to host the disease for years 
without suffering complete mortality. 

Transmission
It is now believed the SCTLD is transmitted 
through direct contact and water circulation 
(Reef Resilience, 2019).  To minimize its spread, 
officials are now recommending extreme caution 
for divers around infected corals, and urge divers 
to fully decontaminate their gear between dive 
sites to avoid spreading the disease (Florida DEP, 
2019).   In addition, it is strongly encouraged that if 
a coral is suspected of being infected, it should be 

reported to the appropriate authority immediately 
for immediate action (Florida DEP 2019). 

Knowledge Sharing
On August 1st of this year, a group of 22  
experts from 17 countries met in Key West, Florida 
to share information and discuss how to best man-
age SCTLD outbreaks (GCFI, 2019).  Participants 
were able to work directly with leading SCTLD 
experts from Florida and learn how to properly 
identify the disease and manage infected corals  
effectively.  Florida has had positive results treat-
ing infected corals with a variety of antibiotic 
regimes; however, this is still being tested and 
regulatory frameworks concerning the use of  
such treatments varies between countries  
(Reef Resilience, 2019). 

During the 2019 Gulf and Caribbean Fisheries 
Institute (GCFI) meeting DCNA director Tadzio 
Bervoets presented the various capacity build-
ing efforts done in the region through the MPA 
Connect/ GCFI network, giving marine resource 
managers the means necessary to respond to the 
disease. Bervoets also presented the Stony Coral 
Tissue Loss Disease Management Letter for the 
Dutch Caribbean which provides Marine Resource 
Managers in the Dutch Caribbean the information 
necessary to prepare for, monitor and respond to 
the disease.
 
Protecting the Future 
With harsher environmental conditions stress-
ing corals, these species will continue to become 
more susceptible to disease in the future.  SCTLD 
is of particular concern as it appears to be long 

lasting, wide ranging, highly contagious for a large 
number of slow growing, reef building species and 
has been seen to result in total colony mortality 
once infected (Martinelli, 2019).  Increasing public 
awareness and proper diving practices will be 
crucial for managing this disease. Researchers are 
continuing to test intervention methods to mini-
mize mortality rates and prevent further infection.  
Until this disease is better understood, it is crucial 
for divers and researchers to carefully track its pro-
gression.  If you believe you’ve spotted an infected 
coral, please report the date, GPS location, and  
if possible, a photograph, to your local marine  
park authority.

Download DCNA’s Stony Coral Tissue Loss Disease Management Letter for the Dutch Caribbean 
 

Photo by: ©
 K

. N
eely

51 52 53 54 55 ......Transboundary Species - Content

https://www.dcnanature.org/wp-content/uploads/2019/11/BioNews28-SCTLD.pdf
https://www.dcnanature.org/wp-content/uploads/2019/11/SCTLDReport-Online.pdf 
http://www.dcnanature.org
http://www.dcnanature.org


56 57 58 59 60 ......Transboundary Species - Content

New and Very Abundant Microbe 
Found Living in Corals (BioNews 24) 
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. New research has 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 dangerous 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?

Research around Curaçao
A group of researchers from the University of 
British Columbia and the CARMABI Foundation 
have collaborated to better understand the eu-
karyotic microbial community composition of wild 
and commercial corals, specifically to determine 
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 photosyn-
thesis. Therefore, if corallicolids do not use chloro-
phyll 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 im-
mense stress due to harshening 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.

Sun Coral, photo by: © Bernard DUPONT
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By Koen Janssen, WUR en Didier de Bakker, Wageningen Marine Research

Human disturbance impedes  
growth of coral reefs around Bonaire 
(BioNews 29) 
The coral reef around Bonaire is known to be 
one of the healthiest in the Caribbean. However, 
new research by Wageningen Marine Research 
shows that a large part of these reefs is not in 
good shape: most of the shallow parts are hardly 
growing and in some cases they are even eroding 
away. The researchers found a negative correla-
tion between local human activity and the growth 
capacity of the reef.

Coral reefs around the world are under pressure. 
The Caribbean reefs in particular have seen large 
scale ecological degradation in recent decades 
due to various factors, including the warming of 
seawater, deteriorated water quality, pathogens 
and acidification. Didier de Bakker of Wageningen 
Marine Research (WMR) and fellow researchers 
Erik Meesters (WMR), Fleur van Duyl (NIOZ) and 
Chris Perry (Exeter University) studied the vertical 
growth capacity of the reefs around Bonaire and 
published their findings in the scientific journal 
Global Change Biology.

De Bakker calculated the growth rate of reefs 
based on growth factors (coral, haptophytes, sand 
input) and degradation factors (erosion due to fac-
tors such as sponges, parrotfish and wave motion). 
His calculations paint a worrying picture: in most 

places, the growth rate is low or even negative. 
Only a small part of the reef is able to keep up with 
sea level rise.

Consequences for man and nature
The consequences of this development for man 
and nature could be significant. The growth of 
corals on a healthy reef creates a complex 3-di-
mensional structure through the deposition of 
large quantities of limestone. As a consequence 
of the reduced growth rate and increased erosion, 
this physical structure is disappearing, which in 
turn causes the loss of biodiversity and endangers 
the functioning of the reef.

Furthermore, the risk of flooding on Bonaire may 
increase, as reefs with intricate structure form 
a natural protective barrier of low-lying coastal 
areas. In recent years, there have already been 
more frequent floods in the lower-situated south-
ern part, which includes the capital Kralendijk. 
Finally, De Bakker points out that his research 
results likely do not bode well for other Caribbean 
coral reefs because most of the reefs in the area 
are actually in a worse ecological state than those 
around Bonaire.

Act locally
An important additional finding of the research is 
that local human disturbance appears to have a 
major influence on the state of the adjacent reef. 

In locations with considerable human activity, 
such as around Kralendijk, the salt evaporation 
ponds and the oil storage tanks, the reef appears 
to hardly grow or even erode away. At the same 
time, the reefs in the marine reserves, to which 
access is strictly prohibited, are relatively healthy. 
This wide variation in growth rate within one reef 
system has not previously been so accurately 
linked to human land-bound activity.

This implies that acting on a local scale can be 
vital, according to De Bakker: “The well-developed 
reefs in the marine reserves, with rich coral cover, 
complex structure and high fish abundance, show 
that healthy reefs are indeed able to survive under 
the current global climate conditions. But this is only 
the case if the influence from the adjacent coastal 
region (from run-off, sewage, etc.) is minimized.” 
By taking the right measures at the local level, the 
reef might get a renewed opportunity to grow.

Read the publication:
Extreme spatial heterogeneity in carbonate accre-
tion potential on a Caribbean fringing reef linked 
to local human disturbance gradients

Photo: Coral eroded from the inside out by  
a sponge (yellow). © Didier de Bakker
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New marine biodiversity discoveries 
from Bonaire (BioNews 30) 
An international research team has investi-
gated the marine biodiversity of Bonaire from 21 
October to 9 November. Although Bonaire’s reefs 
have been well monitored by researchers and 
documented by underwater photographers, its 
marine biodiversity has been poorly explored. In 
previous decades, more research was performed 
on the neighboring island Curaçao, which resulted 
in many new species discoveries from there. 
Therefore, it was assumed that Bonaire also has 
a high potential for the discovery of undescribed 
species. The preliminary results from the expedi-
tion suggest that this assumption was correct. 
These results will be formally published in scien-
tific journals and on the internet, where they will 
be accessible to all who want to learn more about 
the marine biodiversity of Bonaire.

A call from WWF-Netherlands to consider ap-
plications for funding research on the biodiver-
sity of the Netherlands (including its Caribbean 
islands) triggered marine biologists of Naturalis 
Biodiversity Center and ANEMOON Foundation to 
submit a joint-proposal. This proposal was re-
warded with a research grant. In addition, match-
ing funding was provided from Naturalis’ research 
program on the Nature of the Netherlands. The 
research team consisted of Naturalis’ experts 

in marine biodiversity, ANEMOON, and foreign 
universities (Belgium, Italy, Japan, Puerto Rico, 
and Russia), as well as a marine biology student 
from the University of Groningen. The expedition 
was under leadership of Bert Hoeksema (senior 
scientist at Naturalis and honorary professor at 
the University of Groningen) and Godfried van 
Moorsel (ANEMOON). The expedition received 
local support from Stichting Nationale Parken 
Bonaire (STINAPA) and the Dutch Caribbean 
Nature Alliance (DCNA).

The expedition resulted in many new discoveries, 
among which were at least seven undescribed 
species of invertebrates that are new to science, as 
well as numerous new records for the marine fauna 
and flora of Bonaire. Among the new species were 
an unknown shrimp while another shrimp was 
found in association with a species of coral that 
had never before been seen to host shrimps. These 
shrimps will be studied further by Charles Fransen 
of Naturalis. Adding to these discoveries, four 
new species of encrusting sea anemones known 
as zoantharians were discovered. Compared to 
Curaçao and St. Eustatius (where the team has 
previously studied biodiversity), the number of 
zoantharian species was surprisingly high. Some 
of these species live in association with sponges, 
forming colorful combinations of species. The new 
species have very small polyps that are less than 

4 mm wide. These new discoveries were made by 
James Reimer from Okinawa, who is the world-
leading scientist of zoantharians.

Sponges may also harbor many kinds of animal as-
sociates, amongst which small shrimp-like animals 
known as copepods. These animals are very small 
(usually less than 1 mm long) and many of them 
belong to species that are still undiscovered. Some 
copepods are known to cause diseases. Fan corals, 
which are very common at Bonaire, were found to 
show a condition known as Multiple Purple Spots 
Syndrome, which can be linked to the presence of 
an undescribed species of copepod. This relation 
between the coral and copepods was first discov-
ered at St. Eustatius, during a similar expedition 
of Naturalis and ANEMOON. All new discoveries 
related to copepods were made by Slava Ivanenko 
from Moscow, who specializes in copepods that 
live in association with corals, sponges and other 
invertebrates. Another group of small crustaceans, 
amphipods – also known as beach fleas, was 
investigated by Ronald Vonk of Naturalis. Some 
of these species live in between sand grains on 
beaches or in the sea floor. He was able to find spe-
cies of a particular family that needs to be studied 
with the help of molecular analysis for a better 
understanding of the amphipod evolution.

A yellow zoantharian living in a dark green sponge
Photo by: © James Reimer
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Expedition member Jaaziel Garcia-Hernandez, 
who is a PhD student from the University of Puerto 
Rico-Mayagüez, searched for small calcareous 
sponges, which are called so because their skel-
eton is composed of limestone needles (spicules). 
They are poorly known because they usually live in 
crevices and underneath overhangs. Nevertheless, 
a total of 15 species were recorded. Together with 
Bert Hoeksema he also studied how sponges in-
teract with corals. Simone Montano from Italy was 
looking for associations between tiny hydroids 
and corals. He is interested to know how these 
hydroids are able to settle on corals. Moreover, he 
also searched for particular coral diseases caused 
by ciliates, and how the hydrozoan-coral associa-
tion may reduce the susceptibility to diseases. 
PhD candidate Luna van der Loos from Gent 
(Belgium) participated in the expedition to study 
algae. She was able to find approximately 100 
large species, while small species could only be 
identified down to genus level. Among all species 
that she found, approximately five constitute new 
records for Bonaire. In addition, more than 165 
species of fish were observed by Floris Bennema 
and Godfried van Moorsel of ANEMOON and 
45 species of stony coral by various expedition 
members. Team members Marianne Ligthart and 
Marco Faasse of ANEMOON Foundation recorded 
sea anemones and echinoderms.  

They found an association between a brittle star 
and a scale worm, which was only known from 
Belize, Mexico and Venezuela. PhD candidate 
Werner de Gier of Naturalis and the University of 
Groningen studied the association between small 
pea crabs and their invertebrate host species. 
Finally, MSc student Lukas Verboom (University of 
Groningen) recorded the abundance of snails that 
eat corals and can cause damage to them.

All together about 35 localities were visited by 
SCUBA diving, snorkeling, wading, and beach 
combing. Among them four were at Klein Bonaire 
and several locations at the poorly studied ex-
posed east coast of Bonaire. The results need 
further analyses after which new species and new 
records will be added to the Dutch Caribbean 
Species Register of Naturalis (https://www.dutch-
caribbeanspecies.org/). Eventually, the results 
will also show, which localities around Bonaire 
are particularly rich or poor in species. It will also 
be interesting to compare the marine fauna and 
flora of Bonaire with those of other localities in 
the Caribbean. The outcome of the expedition 
has certainly revealed that the marine underwater 
life of Bonaire is very rich in species, which will be 
demonstrated in the scientific publications that 
will follow.

A symbiotic shrimp living on a black coral host 
recorded from Bonaire for the first time.
Photo by: © Charles Fransen

A reef coral affected by a deadly disease
known as Caribbean Ciliate Infection.
Photo by: © Simone Montano

The hydrozoan Solanderia gracilis, is rare on Bonaire
Photo by: © Godfried van Moorsel

The reefs of Bonaire show a high
concentration of fish species.

Photo by: © Floris Bennema
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