BioNews
P-1

Bringing you the latest in research and monitoring
news from the Dutch Caribbean
ISSUE
SEPT
2016

Dutch Caribbean Nature Alliance
Safeguarding nature in the Dutch Caribbean

28

This Issue
Climate change: Dutch Caribbean
Climate change: sea turtles
Climate change: sharks
Expert meeting on the management of sharks
Research Overview
Long term Projects overview
Monitoring overview
Reports and publications
Calendar

Welcome to BioNews

2
4
7
10
11
12
14
16
17

BioNews is a monthly
newsletter featuring recent

Photo credit: STCB

biodiversity research and
monitoring on and around
the six islands of the Dutch
Caribbean. BioNews also
provides an overview of
recent publications, current
research and monitoring
activities, and upcoming
events.
For any questions or
feedback, or if you would
like to make a contribution,
please contact us at
research@DCNAnature.org

Dutch Caribbean Nature Alliance
Safeguarding nature in the Dutch Caribbean

Editor’s Notes
Climate change is arguably the
most serious challenge to conservation efforts within the Caribbean region, with future projections of sea level rise, more
extreme weather events, increase
in air and sea surface temperatures and decrease in rainfall.
Most ecosystems will likely be
impacted by climate change to
varying degrees. Already fragile coral reefs are expected to
be greatly damaged by warmer
and more acidic waters, with farreaching consequences for the
species that inhabit them.

ningen Marine Research (formerlyIMARES). We here also present the
latest scientific findings on the
effects climate change is predicted
to have on sea turtles and sharks.
We will continue to examine climate change impacts on different
terrestrial and marine ecosystems
in upcoming issues of BioNews.

The entire nesting process of sea
turtles is finely tuned to environmental conditions. Temperature
and rainfall play an especially
critical role in sea turtle egg development and the emergence of
hatchlings. The predicted enviIn this issue of BioNews we aim to ronmental changes may therefore
provide an overview of the pos- have a catastrophic effect on these
sible impacts climate change will already endangered sea creatures.
have on the biodiversity and socioeconomic development of our Sharks are also of special concern,
islands based on a study by Wage- as shark populations worldwide

Tropical storm Matthew, Bonaire. 4 October 2016
Photo credit: Sipke Stapert

are threatened due to overfishing and habitat loss. Now, recent
studies suggest that global warming and ocean acidification may
become significant threats to the
survival of sharks over the next
century by impacting their feeding behavior and growth.
Finally, the recent establishment
of the Yarari Marine Mammal
and Shark Sanctuary marked a
momentous step forward for
conservation within the Dutch
Caribbean. We here provide an
overview of an expert meeting
that was recently held to develop
innovative ways to reduce mortality for sharks and rays within the
Yarari sanctuary.
DCNA Team
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Climate change impacts within the Dutch Caribbean
The most recent climate change predictions for the Caribbean region (2013/2014) by the Intergovernmental Panel on Climate Change (IPCC) are alarming and suggest that the islands of the Dutch
Caribbean will go through profound environmental changes within the next century.
Under an intermediate low-emissions scenario, the
IPCC has made the following projections for the
Caribbean Region by the end of this century:
1. an increase in air temperature of 1.4°C;
2. a decrease in rainfall of 5 to 6%;
3. an increase in the frequency and intensity
of extreme weather events, including a 66%
increase in hurricane intensity; and
4. a rise in sea level of 0.5 to 0.6m as a result of thermal expansion of water and glacial melt (1).

While the full extent of
climate change’s impact
on different ecosystems
and species is still poorly
understood, we can
expect it to be significant.
These climate change predictions are especially worrying in the context of an already visible warming
trend. Average temperatures in the Netherlands Antilles have risen steeply over the past 40 years according
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Tropical storm Omar, 2008. Photo taken on Curaçao.
Photo credit: A.O. Debrot

to recent data (2). In Curaçao, research carried out by
the Meteorological Department found that over the
past few decades the island has progressively experienced more hot days and fewer cold nights (3).
Because the islands of the Dutch Caribbean form two
geographically distinct groups separated by more
than 900 km of open water, it is expected that climate
change will not impact these two island groups in the
same way. Aruba, Bonaire and Curaçao are located in
the Southern Caribbean, an area that is predicted to
become warmer and drier, with longer seasonal dry
periods. Saba, St. Eustatius and St. Maarten, which
are located in the Northeast Caribbean and therefore
within the Caribbean hurricane belt, are predicted to
experience an increase in rainfall during the wet season (November–January) as well as more frequent
and violent tropical hurricanes.
While the full extent of climate change’s impact
on different ecosystems and species is still poorly
understood, we can expect it to be significant. All
of the Dutch Caribbean’s marine and terrestrial
ecosystems and the species that inhabit them will
be affected, to varying degrees. Coral reefs are predicted to be especially vulnerable as higher ocean
temperatures and ocean acidification will undoubtedly result in mass coral bleaching events among
other things.
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Overview of possible impacts of climate change within the Dutch Caribbean
(Adapted from: Debrot, A.O and Bugter, R. (2010) Climate change effects on the biodiversity of the BES islands.
Alterra-report 2081, IMARES-report C118/10)

Biodiversity

Ecological Processes

Coral Reefs

Changed timing of interactions
• Increased temperatures may result in critical
changes in the timing of interactions between
species (for example between pollinators and
seed dispersers and their host species.)
• Plants may fruit and flower at a different time,
compromising species that cue reproduction
periods to availability of certain food – this may
compromise their reproductive success.

•

Ocean acidification and increased SST are
projected to trigger mass coral bleaching. IPCC
projects that severe mass coral bleaching events
will likely occur in the Caribbean by 2074.

•

Increased storms and associated rainfall will
cause an increase in terrestrial run-off and resulting sedimentation.

•

Stronger and more frequent hurricanes and
tropical storms will cause more damage to reefs
with less time to recover in between.

•

Ocean acidification will impact the formation and
maintenance of reefs as it reduces coral growth
and increases the rate of dissolution of reefs.

•

It is believed that an increase in reef diseases in
the past decades is linked to temperature stress,
meaning reef diseases will become more and
more prevalent.

Coastal Ecosystems (mangroves, seagrass beds,
saliñas, beaches)
•

Inundation of coastal habitats resulting from sealevel rise and higher wave energy may result in
the inundation of certain coastal habitats.

•

Sea-level rise will threaten the functioning of
Bonaire’s flamingo feeding areas due to a too
large inflow of seawater.

•

Sea-level rise will threaten mangroves as salinity
levels will become too high and the water depth
too deep.

•

Seagrass beds will be under threat from an
increased SST and changes in salinity.

•

Sea level rise and increased rainfall will accelerate the rate of beach erosion.

Terrestrial Vegetation
•

Increases in air temperatures and hurricane
intensity directly threaten hilltop and mountain
vegetation and flora. Hurricanes cause physical
damage and higher temperatures will result in
soil loosing its humus retention capability.

Invasive Species and Diseases
•

Local species will be weakened from the other
impacts of climate change and therefore have
less resistance to invasive species.

•

Increased air temperatures may increase the
occurrence of tropical diseases.

Shift in ecological zones
• Some species may move north to avoid rising
temperatures.
Change in ocean currents
• Current speed or/and direction may be impacted
by climate changes.
• Changes in currents may have unprecedented
effects on the ecosystems and species that
depend on them and the ecological connectivity
between islands (e.g. dispersal of coral larvae via
currents).

Socio-Economic
Tourism
• The economy of Dutch Caribbean Islands is
largely dependent on tourism; in 2012, the
incoming tourism accounted for a direct contribution to Bonaire’s Gross Domestic Product
(GDP) of approximately 16.4% (4)
• Increase in storms and hurricanes may result in
tourists’ perception of destination as unsafe.
• Beach erosion and coral bleaching may
negatively impact perceptions of destination
attractiveness.
• Risk of damage to coastal resort properties by
violent hurricanes and other storms.
• Risk of damage to tourist attractions; on Bonaire,
beach erosion due to loss of shallow reefs leaves
historic plantation buildings like those of Washington Slagbaai Park vulnerable.
• Risk of freshwater shortage due to salinization of
groundwater.
Fisheries and agriculture
• Salinification linked to sea-level rise will have a
huge negative impact on agriculture.
• Damage to reefs and changes in ocean currents
are just a few climate change impacts that will
seriously threaten local fisheries.

References
1. IPCC (2013) The IPCC’s Fifth Assessment Report: What’s in it for Small Island Developing States? Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA.
2. NU. CEPAL. Sede Subregional para el Caribe (2011) An assessment of the economic impact of climate change on
the tourism sector in Curaçao.
3. The Government of Curaçao (June 2014) National Report of Curaçao for The Third International Conference on
Small Island Developing States. Apia, Samoa, September 1–4, 2014.
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Climate change impacts on sea turtle nesting
within the Dutch Caribbean
The effect of climate change on fragile populations of endemic and endangered species has
become a topic of special concern, with one creature that nests on our islands garnering particular attention: the sea turtle.

hatching success was highest when sand moisture
levels averaged 25% but was significantly less when
moisture levels were very low (0%) or over 50% (8).
Heavy rainfall may actually benefit nesting in areas
that experience extended dry seasons as lower than
average rainfall has been shown to reduce embryo
developmental success and hatchling emergence
(9). A recent study of sea turtle nesting at Zeelandia
beach in St. Eustatius found that rainfall and spring
tides were vital to successful nesting as they cooled
the sand and lowered incubation temperature (6).
However, too much rain over a short period of time
carries the risk of nest waterlogging and the resulting suffocation of the developing sea turtle embryos.

“Sea turtle populations within the Caribbean are
already in such a fragile state and there is a huge concern that rapid changes in climate will cause some
populations to collapse” explains Mabel Nava, manager of Sea Turtle Conservation Bonaire. Indeed,
not only does climate change threaten the different
nesting and foraging habitats used by sea turtles,
but because sea turtles are ectothermic animals
(more commonly known as cold-blooded), even a
small temperature increase could have a significant While sand temperature on beaches is influenced
impact on their life cycle and behavior.
by local factors such as color, grain size and substrate, it is very much linked to air temperature and
The entire nesting process of sea turtles is finely tuned will therefore be affected by rising temperatures.
to environmental conditions. The onset of the nesting Sea turtles embryos develop within a certain temseason itself is correlated to Sea Surface Temperature perature range – the most commonly cited range
(SST). Temperature and rainfall play an especially criti- is between 24°C and 34°C, although some studies
cal role in sea turtle egg development and the emer- have found that embryos can sustain temperatures
gence of hatchlings. The predicted increase in tem- above 34°C for a short period of time. A study carperature and changes in rainfall could therefore have ried out in Australia found that hatchlings from nests
a disastrous effect on egg incubation and hatching, with a 3-day exposure to temperatures greater than
and ultimately the survival of sea turtle populations. 34°C experienced lower emergence success and
produced smaller hatchlings that performed less
Sand moisture levels in sea turtle nests must be well in crawling and swimming trials. The authors
just right to ensure the proper transport of oxygen, conclude: “even non-lethal increases in global tempercarbon dioxide, heat and water through the egg atures have the potential to detrimentally affect fitness
membrane. Heavy precipitation and droughts asso- and survival of marine turtle hatchlings” (11). At Quinciated with climate change could result in a too-high tana Roo, Mexico, hatching success of green turtles
or too-low moisture content of the sand, making is dependent on sand temperature as hatching sucit unsuitable for nesting. One study carried out in cess rates were found to be much higher in nests
Florida nearly three decades ago determined that with sand temperatures between 26.3 and 27.5°C
compared to nests in the highest temperature range
(10). On a positive note, WWF reports that temperature increases in the islands of the Lesser Islands are
smaller than mainland areas during peak nesting
season for both hawksbills and leatherbacks, “and
may therefore exhibit the least change in nesting conditions in the future” (2).

During the nesting season (normally from April to January), Sea
Turtle Conservation Bonaire staff and trained volunteers patrol
the beaches most used by turtles, recording signs of nesting
and hatching, as well as monitoring the safety status of nests.
Around vulnerable nests barriers are placed. This picture shows
such a vulnerable nest that is almost flooded by storm Matthew
in October 2016.
Photo credit: Sea Turtle Conservation Bonaire

In light of projected climate changes, the fact that
nest temperatures determine the sex of hatchlings
raises many questions about the long-term viability of sea turtle populations. Cooler nests (<29°C)
produce male-dominated clutches, while warmer
nests produce female-dominated female clutches.
Many nesting sites in the Caribbean Region, such as
Playa Grande in Costa Rica, are already producing
nests that are largely female. An increase in air and
therefore sand temperature throughout the Caribbean Region should in theory further intensify this
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sion or inundation (4). This is especially concerning
when so many available nesting sites in the Caribbean are already dwindling; in 2006 research showed
that 20% of nesting sites had already been lost and
another 50% were under threat (1, 7). On Bonaire,
Fish et al. projected in 2005 that a 0.5m sea-level rise
would result in a 30% loss of turtle nesting habitat
on Bonaire’s nesting beaches (1, 3). Different sea
turtle species will be affected differently due to their
unique nesting characteristics. A study of sea turtle
nests on No Name beach in Klein Bonaire found that
loggerhead turtles are more at risk from beach eroA satellite transmitter is placed on nesting adults to discover their
sion than hawksbills because they nest closer to the
feeding grounds. This photo was taken on Zeelandia beach, St.
Eustatius.
high tide mark; results of the study found that a 0.8m
Photo credit: Nicole Esteban
sea-level rise would put 70% of the loggerhead nests
at risk (1). The extent of the loss of nesting habitat will
female-skew, threatening the survival of sea turtle be dependent on whether changes in coastal morpopulations as a result of insufficient numbers of phology could create new nesting beaches (1).
breeding males. The impact of warming temperatures on three populations of sea turtles was stud- The true extent of the impact of climate change on
ied at Zeelandia Beach in the St. Eustatius National sea turtle populations will largely depend on how sea
Marine Park from 2011 to 2013 (6). Using historical turtles can adapt to the projected changes in temperair temperature records, it was shown that hatch- ature, rainfall, sea-level rise and cyclonic activity. For
lings born at this beach have been predominantly example, will sea turtles adapt their nesting behavior
female for the past few decades, with between 15.5% by nesting earlier or later in the year when temperaand 36% being male hatchlings, depending on the tures are cooler? Will they stay on their natal beaches
turtle species as they nest during different seasons. but nest further from the high tide mark or maybe find
Projections made from research results for future completely new nesting beaches that offer more prefhatchling ratios indicate that only 2.4% of green erable conditions? According to Fish et al (2009), “sea
turtle hatchlings will be male by 2030, 1% by 2060, turtles can respond in three ways to the selective pressure
and 0.4% by 2090. There is some debate as to what of changing environmental conditions: disperse to suita predominantly female population would mean able habitats elsewhere, stay put and adjust by means
for the future of sea turtle populations. Some argue of phenotypic plasticity or adapt over time by means of
that populations will not collapse because males are genetic changes through natural selection” (2). Differpolygamous and therefore reproduce more often, ent sea turtle species may adapt differently as some,
and because females can store sperm and can there- including hawksbills, have much higher nesting site
fore fertilize several clutches from mating with just fidelity than other species such as leatherbacks.
one male. However, this brings into question genetic
variety; if only a few males fertilize a large number of
clutches, populations will eventually collapse due to
lack of genetic diversity. There is evidence that sites
characterized by heavy shade associated with intact
natural vegetation are likely to provide conditions
suitable for male hatchling production in a warming
world, as recently reported in a study comparing sea
turtle rookeries in St. Eustatius, Ascension Island and
the Chagos Archipelago (13).
One of many amazing facts about sea turtles is that
females typically return to their natal beach to lay
their own eggs, though satellite tracking studies from
St Eustatius have shown that females can nest on a
number of beaches in different nearby islands (12).
The importance of these sandy beaches still being
there when females return to nest therefore cannot
be underestimated. Given the IPCC’s (Intergovernmental Panel on Climate Change) climate change
projections, the number and size of nesting beaches
is however likely to be significantly reduced within
the next century (5). According to some estimates, a
predicted 0.5m rise in sea level could result in a 32%
loss of total beach area, either through beach ero-

Photo credit: R.D. and B.S. Kirkby

The ability of sea turtle populations to adapt will also
be very much dependent on exactly how rapid and
severe the changes in climate are. Sea turtles have
evolved during large climate changes that occurred
accross thousands of years, but these changes took
place at a pace that was slow enough to allow them
to adapt. Not only that, but current populations
are much more vulnerable to any changes as they
are under pressure from a wide range of anthropo-
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genic threats, whilst many populations are at a historic low. Of the four species that nest in the Dutch
Caribbean, two are classified under the IUCN’s Red
List of Threatened Species as vulnerable (loggerhead, Caretta caretta and leatherback, Dermochelys
coriacea), one as endangered (green turtle, Chelonia
mydas) and one as critically endangered (hawksbill,
Eretmochelys imbricata).
The most important thing that we can do to help sea
turtle adapt to climate change is to optimize their
resilience to these changes by reducing local anthropogenic pressures as much as possible. Within the
Dutch Caribbean, sea turtle conservation has long
been a priority and many initiatives are currently in
place to protect sea turtles and their nests. The direct
management of nesting sites is also gaining traction.
Climate-mitigation strategies currently include the
shading of turtle nests, either by providing artificial
shading areas or by restoring and/or maintaining

Turtle hatchlings making their way to the ocean.
Photo credit: Joy Koning

beach vegetation, as well as moving nests to either
cooler parts of the beach or to hatcheries. At Junquillal Beach on Costa Rica’s Pacific coast, scientists have
begun to move eggs to cooler parts of the beach,
with rangers then helping hatchlings find their way
back to the water. On St. Eustatius, “we have been
investigating the possibility of relocating turtle eggs to
a cooler hatchery site” explains Marine Park Manger
Jessica Berkel, “and this may well be a strategy we use
in the future to help mitigate hatching failure due to
high nest temperatures. Another strategy that is also
being tested is the creation of deeper nests, which
could potentially decrease nest temperatures by as
much 1.8°C.
However, these interventions may have their own
negative impacts on hatch success, so to be successful, management strategies must be based on up-to
date research and accurate data. Data such as number of nests, nesting species and habitat preference
should continue to be collected on all islands of the
Dutch Caribbean throughout each nesting season
so as to more accurately predict the vulnerability of
local nesting sites to climate change. Local changes
in climate also need to be carefully monitored. On
Curaçao, the Meteorological Department is actively
observing, analyzing, and archiving the island’s
weather data (e.g. rainfall, droughts, daily maximum
and minimum temperatures, etc.) and provides scientific climatological information (14). In this way,
climate-mitigation strategies can be adapted to
unique local conditions found on our islands and
help ensure their success in protecting sea turtle
populations in the face of climate change.
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Ocean acidification and global warming
impacts on sharks
Sharks have populated our oceans for millions of years, but in just a few decades a slew of anthropogenic pressures have caused shark populations around the world to significantly decline. Estimates
of sharks killed each year through commercial and illegal fishing range from 40 million to as many as
73 million. Habitat loss has also been found to be a significant threat to the survival of sharks. Now,
there is growing concern over the impact that global warming and ocean acidification will have on
these already vulnerable apex predators. Even though some species may possess adaptations, some
recent studies have shown that an increase in ocean temperature and acidity can impact sharks’
survival by changing their predation behavior and other biological processes. This is of concern as
sharks play a central role in maintaining the health of marine ecosystems by controlling prey diversity and abundance.
Sea surface temperature (SST) has increased globally at an average rate of > 0.1°C per decade during the last 39 years as a result of the greenhouse
effect, and according to current predictions this
trend is set to continue. The mean surface temperature in 2090 is expected to be 2.7°C warmer than
in 1990. As our oceans continue to absorb carbon
dioxide (CO2) - the ocean absorbs about a quarter
of the CO2 we release into the atmosphere every
year (NOAA) – the ocean surface pH is predicted
to decrease by 0.1-0.4 units by 2100 (1). This process is called ocean acidification. These changes
to our oceans’ temperature and chemistry will
impact many biological processes including species growth, feeding and interactions.

hypoxic environments for feeding, foraging and
breeding (4). Chapman et al. (2011) discovered that
changes in temperature affect the anoxia tolerance
times of these shark species, with higher temperatures reducing the anoxia tolerance in both species
(4). This reduces their energy to optimally exploit
hypoxic niches. The effect was found to be more
pronounced for the grey carpet shark, as this shark
does not possess the energy conserving strategies
of the epaulette shark, such as metabolic and ventilator depression. A study by Tullis and Baillie (2005)
also investigated the impact of changing ocean
temperatures on the capacity of the tropical whitespotted bamboo shark (Chiloscyllium plagiosum) to
metabolically compensate (5). This species of carpet shark increased its oxygen consumption under
higher temperature levels but lacked the capacity
to metabolically compensate at the whole-animal
level, meaning it was unable to maintain a constant
energy level for essential daily activities despite
warmer environmental temperatures. However,
their results show that compensation may occur in
some biochemical pathways.

Elevated ocean temperatures have been found to
influence several biological processes of coral reef
fish including oxygen consumption, metabolism
and growth (2,3). Most fish species are ectotherms,
meaning that ocean temperature plays a central role
in the regulation of their physiological functions. A
few studies have investigated the impact of thermal
stress on sharks. The grey carpet shark (Chiloscyllium punctatum) and epaulette shark (Hemiscyl- More recently, research has focused on the impact of
lium ocellatum) are commonly found in periodically rising CO2 levels on shark physiology and behavior.
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Green and Jutfelt (2014) observed no effect on the
growth, resting metabolic rate, aerobic scope, skin
denticle ultrastructure or skin denticle morphology
of small-spotted catsharks (Scyliorhinus canicula),
but did identify changes in blood chemistry and
behavior, more specifically the sharks’ swimming
pattern (more continuous swimming) and behavioral asymmetry (increased lateralization) (6). Heinrich et al. (2014) also found that the metabolic rate
of epaulette sharks, as well as their sensitivity to
hypoxia, is not affected under future CO2 scenario
levels, leading the researchers to conclude that this
shark species “may possess adaptations that confer
tolerance to CO2 levels projected to occur in the ocean
by the end of this century” (7).
Of concern is the effect that increased CO2 levels may have on the feeding behavior of sharks. A
recent study by Dixon et al (2014) determined that
high levels of CO2 impair the odor tracking feeding
behavior of the smooth dogfish (Mustelus canis) (8).
The sharks in the study avoided food odor cues and
reduced their attack behavior when placed in more
acidic water. In Australia, Pistevos et al. found that
a rise in SST combined with a rise in CO2 level had
many detrimental impacts on the Port Jackson shark
(Heterodontus portusjacksoni), including an increase
in energy demand, a decrease in metabolic efficiency and a reduction in hunting abilities (9).
Under elevated CO2 concentrations it took sharks
approximately four times longer to locate their food
through olfaction than the control groups.
If ocean acidification does change the feeding
behavior of sharks and impacts their ability to hunt,
not only will this further endanger their survival but

Photo credit: Melanie Meijer zu Schlochtern

The Save our Sharks project
is currently focused on many
activities to improve the
protection of local shark
populations.
entire marine ecosystems may be affected. Sharks
are apex predators and as such help regulate species abundance and diversity while maintaining
balance throughout the ecosystem. In addition,
changing ocean temperature and chemistry conditions are likely to influence many ocean species
and lead to altered prey performance, behavior and
community structures, further hindering the ability
of sharks to maintain their control over the ocean’s
food web.
Global warming and ocean acidification are typically considered as separate processes, but some
recent studies suggest that the two may be acting
antagonistically (acting in opposition). A followup study by Pistevos et al. (2016) found both processes to have antagonistic effects on shark hunting
behavior (10). Indeed, high temperature in isolation
increased the foraging activity of the Port Jackson
shark but the interaction effect with CO2 negated
these positive effects. Rosa et al. (2014, 2016) also
looked both at the separate and combined effects
impacts of ocean acidification and ocean warming
on the brownbanded bamboo shark (Chiloscyllium
punctatum) (11,12,13,14). They found that these climate change impacts can led to a serious deficit in
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the bamboo shark’s critical biological processes
including neuro-oxidative damage, an increase in
metabolic rate and a reduction in the survival and
development time of embryos. They suggest that
ocean acidification and global warming might act
antagonistically for biological processes as digestive enzyme levels (13).
It is expected that future effects of ocean warming
and acidification on elasmobranch species will vary
across the world and will depend on local factors
such as SST, food and habitat availability, pollution, as well as shark species and their capacity to
acclimate. The acclimatization potential of sharks is
expected to be limited due to their long maturation
period, low fecundity, long live span and low population growth rate (15). Sharks inhabiting tropical
waters such as within the Caribbean Region are
also expected to be more sensitive to temperature
changes than sharks inhabiting subtropical and
temperate waters because they are used to a more
stable thermal environment. A number of studies
have demonstrated that tropical fish species are
more sensitive to elevated temperatures than temperate species and are less likely to cope with temperatures above their normal range due to their
narrower thermal reaction norm (16).
Exactly how the Dutch Caribbean’s shark populations will fare when faced with a much warmer and
acidic ocean is hard to predict for now. It is possible
that if ocean temperatures become too elevated
they will choose to migrate to more suitable habitats, which will have dire consequences for the ecosystems that they leave behind. Little is currently
known about shark populations that inhabit our
waters, but research activities as part of DCNA’s
“Save Our Shark Project” funded by the Dutch Postcode Lottery will hopefully provide new and valuable insights on local shark populations and help
improve their management and protection. The
Saba Bank shark tagging expedition that will take
place in October of this year will be focused on the
tagging of migratory species, such as tiger sharks,
in the hopes of discovering their migration patterns in the wider Caribbean and beyond.
While there is little we can do on our islands to fight
global warming and ocean acidification, what we
can do is help optimize the resilience of sharks to
changes in water temperature and chemistry by
reducing local (anthropogenic) pressures. The Save
our Sharks project is currently focused on many
activities to improve the protection of local shark
populations, including scientific research, public
education and communication with politicians and
fishermen. One momentous achievement for shark
conservation has been the establishment of the
Dutch Caribbean’s first shark sanctuary in 2015, the
Yarari Marine Mammal and Shark Sanctuary, which
now encompasses the exclusive economic zones
(EEZs) of Bonaire, Saba and St. Maarten.
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Expert meeting on the management of sharks
in the Caribbean Netherlands
By Gelare Nader (Ministry of Economic Affairs)

Aruba
Fundacion Parke
Nacional Arikok
tel: +297-585-1234
www.arubanationalpark.org

Bonaire
STINAPA Bonaire
tel: +599-717-8444
www.stinapa.org

Curaçao
CARMABI
tel: +599-9-462-4242
www.carmabi.org

On October 3rd and 4th the Ministry of Economic Affairs, in cooperation with the Dutch Elasmobranch
Society, organized an expert meeting on the management of sharks and rays in the Dutch Caribbean on the island of Bonaire at which more than 25 people from science, policy, fishermen, NGOs,
control and enforcement participated. The goal of the workshop was to develop innovative ways to
reduce unintended mortality for sharks and rays in the recently designated Yarari Marine Mammal
and Shark sanctuary. The outcome will be presented as an advisory to government who will develop
a management plan for sharks and rays in the Caribbean Netherlands.
Sharks are essential to a healthy
marine ecosystem, being apex
predators and forming an integral part of the complex marine
food web. Their specific life history characteristics, which include
slow growth, late age at maturity,
and the production of few young,
make them vulnerable to fishing pressure and loss of habitat,
and they are slow to recover from
population depletion. Overexploitation and habitat destruction have caused a steep decline
in shark numbers worldwide. To
help safeguard sharks for the future the Dutch government has
developed a strategy for the management of sharks which aims to
control fisheries mortality and increase survival in all waters under
Dutch jurisdiction.

For the islands of Bonaire, Saba
and St Eustatius, the Ministry of
Economic Affairs invited local
fishermen, scientists, NGOs and
policy makers to discuss the issues around fisheries and management in the recently designated Yarari sanctuary. Sharks
aren’t targeted in any of the islands fisheries but are common
bycatch in line and pot fisheries.
During the two day meeting led
by two experts from the Dutch
Elasmobranch (sharks and rays)
Society, the participants identified concerns relating to current
policy, management, control and
enforcement and data collection
as well as the communication
between all levels. Suggestions
for solutions, such as tools and
techniques to reduce bycatch of

sharks and changes in legislation
to make shark finning illegal, were
discussed. Advice to government
was to support initiatives for pilot projects involving fishermen
aimed at reducing shark bycatch
and to put legislation in place to
prevent the overfishing of sharks.
The final conclusions were that
continuous communication and
dialogue is vital to success and
that shark conservation has to
stay on the political agenda.

Curaçao
Stichting Uniek Curaçao
tel: +599-9-462-8989
www.uniekcuracao.org

Bonaire
STCB
tel: +599-717-2225
www.bonaireturtles.org

Shark Expert workshop attendees including fishermen and government representatives from Saba, St. Eustatius and Bonaire, park
personnel, shark experts Irene Kingma and Paddy Walker and representatives of the Dutch Ministry of Economic Affairs, Gelare Nader,
Cor von Meijenfeldt, Guus Schutjes and Paul Hoetjes.
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Research Overview
Below you will find an overview of the research projects for which fieldwork took place on the islands of the

Members of the
Dutch Caribbean
Nature Alliance

Subject

Birds

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

BON

Echo: Lauren Schmaltz

Cnidaria

Spawning Aggregations of the box jellyfish, Alatina alata

BON

CIEE: Rita Peachey, Austin
Lin

Coral Reef
ecosystems

Status of Diaderma antillarum on Caribbean Reefs

Coral Reef
ecosystems

Coral reef ecology

CUR

CARMABI: Ben Mueller

Coral Reef
ecosystems

Rearing larvae of (endangered) Caribbean corals

CUR

Ripley’s Aquarium of
Canada: Skylar Snowden
SECORE

CUR

Max Planck Institute for
Marine Microbiology: Joost
de Haan
CARMABI

AUA

Wolfs Company: Esther
Wolfs, Boris van Zanten
VU: Pieter van Beukering
YABI consultancy: Francielle
Laclé
WUR: Dolfi Debrot, Lisa
Becking, Marjolein Poelman
(student), Franka de Raad
(student)
STINAPA: Sabine Engel

A

O

F

Coral Reef
ecosystems

Multispectral imaging of reef communities

NSERVA
TI
CO

All

Scripps institution of oceanography: Stuart Sandin
CARMABI: Kelly Latijnhouwers

Economics of
ecosystems

The Economics of Ecosystems and Biodiversity (TEEB) on Aruba

Environmental

Pilot-scale testing and evaluation of mangrove ecosystem
intervention options

BON

Fish

Baited Remote Underwater Video (stereo BRUV) to study sharks

BON,
CUR

WUR: Martin de Graaf
Nijs Ruijs, Adrian Reid Novarro, Tom van Ee (students)

Invasive species

Research into mitigation measures for Sargassum Seaweed

SXM

NFSXM: Tadzio Bervoets
Government of St. Maarten

Invasive species

Invasive seagrass-sea turtle interactions
(*Part of NWO project: Ecology and conservation of green and
hawksbill turtles in the Dutch Caribbean)

BON

STCB: Mabel Nava
RuG: Marjolijn Christianen
WUR: Lisa Becking, Irene
Kranendonk (student), Roos
Swart (student)

Invasive species

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

BON

CIEE: Rita Peachey
Indiana University: Stephen
Glaholt

Management

Assessment of Klein Bonaire

BON

WUR: Eva van Voskuijlen
(Msc. student), Judith van
Leeuwen
STINAPA: Wijnand de Wolf

Molluscs

Conch ecology

CUR

NIOZ: Fleur van Duyl

Plants

Germination of seeds of indigenous trees of Curaçao

CUR

CARMABI: John de Freitas

Pants

Testing effective ways to grow native plants

BON

Echo: Quirijn Coolen, Johan
van Blerk

Pants

Pollination systems of the native flora of St. Eustatius

EUX

Coastal Carolina University:
Stephen Bush
EcoPro: Hannah Madden

Reptiles

Drivers of sand temperature and sea turtle sex ratios
(*Part of NWO project: Ecology and conservation of green and
hawksbill turtles in the Dutch Caribbean)

EUX

RuG: Marjolijn Christianen
WUR: Lisa Becking, Fionne
Kiggen (student)
STENAPA: Jessica Berkel

Reptiles

Red bellied Racer snake dispersal and habitat requirements

EUX

EcoPro: Hannah Madden
RAVON: Tim van
Wagensveld, Marieke Zobel
(student)

Sponges

Sponge community ecology

CUR

CARMABI
NIOZ, WUR: Didier de Bakker

Zooplankton

UV light effects on zooplankton diversity and density in Lac Bay

BON

CIEE:Rita Peachey, Sara
Buckley, James Emm

ON

Islands Organization(s):
Lead scientist(s)

Category

SA
B

Dutch Caribbean.

UN

D AT I O

N

Saba
Saba Conservation Foundation
tel: +599-416-3295
www.sabapark.org

St. Eustatius
STENAPA
tel: +599-318-2884
www.statiapark.org

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

St. Maarten
Emilio Wilson Estate FDN
tel: +1-721-524-1516
www.sxmconservationfoundations.org/ewef

Bonaire
Echo
tel. +599-701-1188
www.echobonaire.org
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Long Term Projects
Category

Subject

Coastal
ecosystems

Ecological restoration Lac Bay and South coast, Bonaire

(Lac Bay: Mangroves

Island

BON

STINAPA: Sabine Engel
WUR: Dolfi Debrot, Klaas Metselaar
STCB: Mabel Nava
DROB

and seagrass beds)

Coral Reef
Ecosystems

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

CUR

Smithsonian: Carole Baldwin

Coral Reef
Ecosystems

Environmental factors driving recruitment success in
Caribbean corals

CUR

UvA: Valerie Chamberland (PhD
Student)
CARMABI
SECORE Foundation

Coral Reef
Ecosystems

Bioersion of reefs by coral-excavating sponges

Coral Reef
Ecosystems

Development of restoration methods for threatened
Caribbean coral species

Coral Reef
Ecosystems

Developing a plan to manage the waters around Curaçao
sustainably, profitably, and enjoyably for this and future
generations

Coral Reef
Ecosystems

Restoration Ecosystem Services and Coral Reef Quality
(Project RESCQ)

Database

Dutch Caribbean Species Catalog: Taxonomic knowledge
system Dutch Caribbean

Zero nutrient discharge of domestic waste (water) nutrients
Environmental and total reuse of nutrients in agriculture and aquaculture in
Caribbean Islands (TripleP@Sea Program)

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

BON, CUR,
SAB

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

CUR

Waitt Institute (Blue Halo Curaçao):
Kathryn Mengerink

BON, SAB,
EUX, SXM

AUA, BON, CUR, Naturalis: Sander Pieterse & Berry
SAB, EUX, SXM van der Hoorn

BON, EUX

WUR: Linde van Bets (PhD student);
Arthur Mol, Jan van Tatenhove;
Machiel Lamers
WUR: Han Lindeboom
CNSI

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

EUX

WUR: Tinka Murk, Marieke ZeinstraHelfrich (PhD student)
CNSI

Ecotoxicological aspects of rational application of chemicals
Environmental 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

Ecotoxicological aspects of rational application of chemicals
in response to oil spills to reduce environmental damage
Environmental Development of an area specific net environmental and economic benefit analysis (NEEBA) to support oil spill mitigation
decisions; with St. Eustatius as example

EUX

WUR: Tinka Murk, Sophie Vonk (PhD
student)
Lei Wageningen UR: Stijn Reinhard
CNSI

BON, CUR,
SAB, EUX, SXM

WUR: Martin de Graaf

Fish and Fisheries Research Programme

EUX

WUR: Martin de Graaf
Min. EZ
Dept LVV
CNSI

Interstitial
biodiversity

Moleculair biodiversity analysis of marine and terrestrial
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

Marine Park Aruba

AUA

Directie Natuur en Milieu: Gisbert
Boekhoudt
TNO: Kris Kats

Marine
ecosystems

Marine biodiversity baseline study St Eustatius

EUX

Naturalis: Bert Hoeksema
STENAPA
CNSI

Molluscs

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

Fish

Status of shark and fish communities in the Dutch Caribbean

Fish

incorrect information?
Please e-mail us:
research@DCNAnature.org

WUR: Erik Meesters
STINAPA
SCF
STENAPA
NFSXM
Turks & Caicos Reef Fund

WUR: Grietje Zeeman, Marc Spiller,
Indra Firmansyah (PhD student)
CNSI

Environmental

program on the list or

BON,CUR,
SAB, EUX

EUX

Sustainable ecosystem management and use by marine
Environmental communities in two exemplary regions (TripleP@Sea
Program)

Don’t see your research

Organization(s):
Lead scientist(s)

EUX, SAB

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

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

EUX

Naturalis: Kevin Beentjes
ECPHF: Teresa Leslie

Sustainability

Sustainable development 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

NWO Projects in the Dutch Caribbean
Coral Reef
Ecosystems

Caribbean coral reef ecosystems: interactions of anthropogenic ocean acidification and eutrophication with bioerosion by coral excavating sponges
- Bioerosian and climate change

BON, SAB, EUX

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

Environmental Caribbean island biogeography meets the anthropocene

VU: Jacintha Ellers, Matt Helmus,
AUA, BON, CUR,
Wendy Jesse (PhD. Student)
EUX, SXM
CNSI

Confronting Caribbean Challenges: Hybrid Identities and
Environmental Governance in Small-scale Island Jurisdictions
psychology
- 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)

BON, EUX, SXM

UU: Henk Dijkstra, NIOZ: Peter Herman, Rebecca James (PhD student)
TU Delft: Julie Pietrzak
STENAPA
CNSI

EUX

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

Geosciences

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

Geomorphological

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

Invasive
species

Reptiles

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

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

BON, SAB, EUX

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

RuG: Per Palsbøll, Marjolijn
Christianen, Jurjan van der Zee
(PhD student)
AUA, BON, CUR,
WUR: Lisa Becking
SAB, EUX, SXM
STCB: Mabel Nava
CARMABI
STENAPA

BO-projects in the Dutch Caribbean
Coral Reef
Ecosystems

BO-11-019.02-038– Analysis photomaterial coral reefs/
phase 2

Coral Reef
Ecosystems

BO-11-019.02-022 –Inventory corals

DCBD

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

Fisheries

BO-11-019.02-055 – Fisheries inventory (EEZ Curaçao)

CUR

WUR: Martin de Graaf

Fisheries

BO-11-019.02-049 – Saba Bank – Fisheries

SAB

WUR: Martin de Graaf

Marine
biodiversity

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

SAB

WUR: Erik Meesters

Marine
mammals

BO-11-019.02-054 – Managementplan marine mammal
sanctuary Sababank

SAB

WUR: Dolfi Debrot

Marine
mammals

BO-11-019.02-005 – Marine mammals Caribbean Netherlands

BON, SAB, EUX

WUR: Dolfi Debrot

Natural
resource use

BO-11-019.02-050 – World Heritage nomination Bonaire
National Marine Park

BON

WUR: Dolfi Debrot

Reptiles

BO-11-019.02-057 – Action plan invasive Green Iguana
(HD3623)

EUX

WUR: Dolfi Debrot
EcoPro: Hannah Madden
RAVON: Tim van Wagensveld

BON, CUR

WUR: Erik Meesters

BON

WUR: Erik Meesters

AUA, BON, CUR,
WUR (Alterra): Peter Verweij
SAB, EUX, SXM
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Monitoring Overview
Below you will find an overview of the monitoring work that is currently running in the Dutch Caribbean.
Category

Subject

Island

Organization(s): Lead scientist(s)

Birds

Flamingo Abundance

BON

DROB: Frank van Slobbe
Cargill
STINAPA: Paulo Bertuol

Birds

Monitoring vulnerable parrot nests (remote camera
sensing work)

BON

Echo: Nathan Schmaltz

Birds

Yellow-shouldered Amazon parrot roost counts

BON

Echo: Lauren Schmaltz
DROB: Peter Montanus
STINAPA: Paulo Bertuol

Birds

Bird Monitoring (Caribbean Waterbird Census)

AUA
BON

FPNA
DLVV: Tatiana Becker
STINAPA: Paulo Bertuol, Caren Eckrich

Birds

Tern monitoring(artificial nesting islands)

BON

STINAPA: Paulo Bertuol
Cargill
DROB
WUR: Dolfi Debrot

Birds

Terrestrial Bird Monitoring Program for Bonaire

BON

Echo: Nathan Schmaltz
STINAPA: Fernando Simal

Birds

Nesting Sea Birds

BON

STINAPA: Paulo Bertuol

Birds

Bird monitroing

SAB,
EUX,
SXM

EPIC: Adam Brown

Birds

Population assessment of the Bridled Quail-dove

EUX

STENAPA
EcoPro: Hannah Madden

Birds

Red-billed Tropicbird monitoring

SAB
EUX

STENAPA
EcoPro: Hannah Madden
SCF: Kai Wulf
WUR: Dolfi Debrot

Coral reef
ecosystems

Coral Bleaching Monitroing

SXM

NFSXM: Tadzio Bervoets

Coral reef
ecosystems

Global Coral Reef Monitoring Network

BON
CUR
SAB
EUX
SXM

STINAPA: Caren Eckrich, Hannah Rempel
CARMABI: Mark Vermeij
SCF (SBMU): Jens Odinga
STENAPA: Jessica Berkel
NFSXM: Tadzio Bervoets
CNSI
WUR: Martin de Graaf

Coral reef
ecosystems

Staghorn coral field monitoring survey

EUX

STENAPA: Jessica Berkel

Coral reef
ecosystems

Monitoring and research of the longest coral reef timeseries in the world (since 1973)

BON
CUR

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

Ecosystems

Invasive seagrass monitoring

BON
EUX

STINAPA: Sabine Engel, Caren Eckrich

Ecosystems

Seagrass monitoring

SXM

NFSXM: Tadzio Bervoets

Ecosystems

Mangrove monitoring

SXM

NFSXM: Tadzio Bervoets

P-15

Ecosystems

Seagrass/conch/mangrove/ benthic fauna, Lac Bay
Restoration

BON

STINAPA: Sabine Engel, Caren Eckrich
WUR: Klaas Metselaar

Environmental

Water quality testing

SXM

NFSXM: Tadzio Bervoets
EPIC: Natalia Collier

Environmental

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

EUX

CNSI: Johan Stapel

Fish

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

SAB
SXM
EUX

WUR: Martin de Graaf, Erwin de Winter
SCF(SBMU)
NFSXM: Tadzio Bervoets
STENAPA: Jessica Berkel

Fish

Spawning monitoring: Red hind surveys on Moonfish Bank

SAB

SCF (SBMU): Jens Odinga
WUR: Martin de Graaf

Insects

Bee tracking

BON

Echo: Nathan Schmaltz

Invasive species

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

BON
EUX

STINAPA: Evo Cicilia
WUR: Dolfi Debrot
DROB
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 assesment (trapping)

BON

Echo: Nathan Schmaltz, Sam Williams
UsA: Michaela Roberts

Mammals

Bat monitoring

AUA
BON

FPNA
WildConscience: Fernando Simal,
Linda Garcia

Don’t see your monitoring

Mammals

Dolphin monitoring (since 1999)

BON

Ron Sewell

program on the list or

Molluscs

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

SAB
EUX

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

Natural
resource use

Fishery monitoring (including marine mammal sightings
and use of escape vents to reduce by-catch )

SAB
EUX

WUR: Martin de Graaf
SCF (SBMU): Jens Odinga
Gem City Consulting: Erik Boman

Plants

Reforestation Klein Bonaire

BON

STINAPA

Plants

Phenology of bats in cacti landscapes of Aruba

AUA

WildConscience: Linda Garcia, FPNA

secretariat can help you to

Reptiles

Lesser Antillean Iguana: Monitoring population density

EUX

STENAPA
RAVON: Tim van Wagensveld
EcoPro: Hannah Madden

get it housed in the Dutch

Database (DCBD). This

incorrect information?
Please e-mail us:
research@DCNAnature.org

If you have research or

Reptiles

Reptiles

Boa and Cascabel Monitoring

AUA

FPNA, Toledo Zoological Society:
Andrew Odum

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

monitoring data, the DCNA

Caribbean Biodiversity

database is a central online
resource with all biodiversity
and conservation related
information for the Dutch
Caribbean.
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Reports and Publications overview
Below you will find an overview of the reports and
publications on biodiversity related subjects in the
Dutch Caribbean that have recently been published.
Bets, L.K.J. van, J.P.M. van Tatenhove, M.A.J. Lamers (2016)
A power analysis of a transforming marine community
around oil transshipment at St. Eustatius, Elsevier Ocean &
Coastal Management 132, 59-69

Lillis, A., D. Bohnenstiehl, J.W. Peters, D. Eggleston (2016)
Variation in habitat soundscape characteristics influences
settlement of a reef-building coral, PeerJ 4:e2557 https://
doi.org/10.7717/peerj.2557
Posthouwer, C., T.M.S. Verheijden, T.R. van Andel (2016)
A Rapid Sustainability Assessment of Wild Plant Extraction
on the Dutch Caribbean Island of St. Eustatius, Econ Bot,
doi:10.1007/s12231-016-9356-9

Siebinga, A. M. Vecco, M.A. Jongehonde (2016)
Bets, L.K.J. van, J.P.M. van Tatenhove, M.A.J. Lamers (2016) World Heritage and Tourism: the Case of Curacao How to
Governing cruise tourism at Bonaire: a networks and flows combine local and global interests, ISBN 97888907394-5-3,
approach, Mobilities
DOI 10.7433/SRECP.2015.38
Carballo-Cárdenasa, E.C., H. Tobib (2016)
Citizen science regarding invasive lionfish in Dutch
Caribbean MPAs: Drivers and barriers to participation,
Elsevier Ocean & Coastal Management 133: 114-127
Dornburg, A., C. Lippi, S. Federman et al. (2016)
Disentangling the Influence of Urbanization and Invasion
on Endemic Geckos in Tropical Biodiversity Hot Spots:
A Case Study of Phyllodactylus martini (Squamata:
Phyllodactylidae) along an Urban Gradient in Curaçao,
Bulletin of the Peabody Museum of Natural History
57(2):147–164
Firmansyah, I., M. Spiller, F.J. de Ruijter, G.J. Carsjens,
G. Zeeman (2016)
Assessment of nitrogen and phosphorus flows in
agricultural and urban systems in a small island under
limited data availability, Science of the total environment
Glover, E.A., Taylor, J.D. (2016)
Pleurolucina from the western Atlantic and eastern
Pacific Oceans: a new intertidal species from Curaçao
with unusual shell microstructure (Mollusca, Bivalvia,
Lucinidae), ZooKeys 620: 1-19
Hoeksema, B.W. (ed) 2016.
Marine biodiversity survey of St. Eustatius, Dutch
Caribbean, 2015. Naturalis Biodiversity Center, Leiden, and
ANEMOON Foundation, Bennebroek, 157 pp.

STINAPA Bonaire (2016)
Bonaire National Marine Park Hurricane Matthew – Reef
Damage Assessment
Nooijer, L. de, S. van Heuven (2016)
Saba Bank Cruise Report RV Pelagia 64PE414, NIOZ, Royal
Netherlands Institute for Sea Research
Vonk, R., Y.W. Lau (2016)
Microcharon quilli, a new asellote isopod crustacean
from interstitial spaces in shallow coralline sands off St.
Eustatius, Caribbean Netherlands, Mar Biodiv, doi:10.1007/
s12526-016-0587-x

Student Reports
Berlo, V. van (2016), supervised by R. James, M. van
Katwijk and T. van der Heide
Competion and facilitation between seagrass and
calcifying algae (Halimeda and penicillus) in the Caribbean
coastal ecosystem
Malenstein, M. (2016), supervised by R. James, T. Bouma
Wave exposure as a driver of dissimilarities in submerged
macrophyte community structure of Saint Martins’ tropical
seagrass meadows- successional stages and future drama?
A comparitive in situ study of abiotic influences on
submerged macrophyte communities

List of Acronyms
AUA
BON
CUR
SAB
EUX
SXM
ANEMOON
ASDF
BEST
BO project
BU
CARMABI
CIEE
CRF
DCNA
DCBD
DROB
DLVV
(Santa
Rosa)
EcoPro
ECPHF
EPIC
FPNA

Aruba
Bonaire
Curaçao
Saba
St. Eustatius
St. Maarten
Analyse Educatie en Marien Oecologisch
Onderzoek
Aruba Sustainable Development Foundation
Biodiversity and Ecosystem Services in Territories
of European overseas
Policy Supporting Research project
Bangor University, United Kingdom
Caribbean Research and Management of Biodiversity Foundation
Council of International Educational Exchange,
Bonaire
Coral Reef Foundation
Dutch Caribbean Nature Alliance
Dutch Caribbean Biodiversity Database
Directorate of Spatial Planning and Development, Bonaire
Department of Agriculture, Livestock, Fishery
and Farmers market (Santa Rosa), Aruba
Ecological Professionals Foundation
Eastern Caribbean Public Health Foundation
Environmental Protection in the Caribbean
Fundacion Parke Nacional Arikok, Aruba

LVV
NFSXM
Naturalis
NIOZ
NWO
RAVON
RuG
SBMU
SCF
Smithsonian
STCB
STCC
STENAPA
STINAPA
TUD
UsA
UU
UvA
VHL

Department of Agriculture, Animal Husbandry &
Fisheries, St. Eustatius
Nature Foundation St. Maarten
Naturalis Biodiversity Center, The Netherlands
Royal Institute for Sea Research, the Netherlands
Netherlands Organisation for Scientific Research
Reptielen Amfibieën Vissen Onderzoek Nederland
University of Groningen, the Netherlands
Saba Bank Management Unit
Saba Conservation Foundation
Smithsonian's National Museum of Natural
History
Sea Turtle Conservation Bonaire
Sea Turtle Conservation Curacao
St. Eustatius National Parks Foundation
National Parks Foundation Bonaire
Delft University of Technology, the Netherlands
University of St. Andrews, Scotland
University of Utrecht, the Netherlands
University of Amsterdam, the Netherlands
University of Applied Sciences VHL,
the Netherlands
VU University Amsterdam, the Netherlands

VU
WildconWildlife Conservation, Science and Education
science
WNF World Wide Fund for Nature
Wageningen University and Research Centre,
WUR
the Netherlands
WUR Wageningen Environmental Research,
(Alterra) the Netherlands
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Calendar

More events to add to this

An overview of nature conservation and management related events of this month and the coming months.

September
1-10

research@DCNAnature.org

Congress

IUCN World Conservation Congress, Honolulu.Hawaï

19 Aug
8 Sept

Expedition

NIOZ expedition in the Caribbean with the Pelagia (Saba Bank)

14-15

Meeting +
workshop

11th EDF Caribbean OCTs Regional Programme on Sustainable Energy and Marine
Biodiversity, Curaçao

Webinar

Caribbean Seabird Restoration, 9:00-10:00 AM, EST

Workshop

Caribbean Birding Trail, Bonaire (Echo and DCNA)

20
26-30

calendar? Please e-mail us:

October
whole
month
3-4

Event

Sea and Learn event, Saba (www.seaandlearn.org)

Workshop

Shark Management Expert Workshop, Bonaire

5

Meeting

Fishery Commission BES, Bonaire

6

Meeting

Dutch Caribbean EEZ committee, Bonaire

15 - 22

Expedition

Shark Tagging Expedition (Satellite tags), Saba Bank (SOS project)

17-20

Workshop

Advancing invasive alien species management in the Caribbean UKOTs, Montserrat

18-21

Working
conference

Coastal Dynamics and Ecosystem Change: Caribbean, quo vadis?, Bonaire

28-30

Conference

20th Annual Scientific Conference of the European Elasmobranch Association (EEA),
Bristol (UK)

November
2-4

Meeting

31st General Meeting of the International Coral Reef Initiative, Paris, France

2-4

Meeting

7th Meeting of the Scientific and Technical Advisory Committee (STAC) to the
Protocol Concerning Specially Protected Areas and Wildlife (SPAW) in the Wider
Caribbean Region, Miami, Florida

6

Conference

4th International Conference on Marine Mammal Protected Areas, (ICMMPA), Mexico

7-11

Conference

67th Gulf and Caribbean Fisheries Institute, Grand Cayman Island

7-17

Expedition

Waitt Institute expedition St. Eustatius, St. Maarten, Saba, Saba Bank (GCRMN
surveys)

16,17,18

Conference

Green Aruba Conference, Aruba

December
8

Symposium

Saba Bank Symposium, Wageningen or The Hague, the Netherlands

DCNA Contact Information
Dutch Caribbean Nature Alliance | Kaya Finlandia 10a | Kralendijk, Bonaire | Dutch Caribbean
+599-717-5010 | research@DCNAnature.org | www.DCNA nature.org
DCNA’s activities are generously supported by the Ministry of Interior
Affairs and Kingdom Relations and Dutch Postcode Lottery.
BioNews is funded by the Ministry of Economic Affairs.
If you do not wish to receive future issues of BioNews, or if you have suggestions of colleagues you
would like us to add to our mailing list, please contact us at research@DCNAnature.org
Photo credits: All photos courtesy of SHAPE Photography or Brenda S. & R. Duncan Kirkby unless otherwise credited. Layout & Design: Robert Jan van Oosten.

Scan with your smartphone to access the
BioNews database:

liance

aribbean

Dutch Caribbean Nature Alliance | Kaya Finlandia 10a | Kralendijk, Bonaire | Dutch Caribbean

