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Restoration has been a key theme of conservation efforts on our islands this year. Many projects
have focused on restoring nature, either directly
through activities such as reforestation and the
transplant of nursery-reared coral colonies, or
indirectly by controlling invasive species.
For the year-end edition of Bionews, we present
updates on two projects that focus on restoring
nature on Bonaire. The Public Entity of Bonaire is
coordinating a 4-year project entitled “Ecological
restoration Lac and south coast Bonaire” which
aims to improve the biodiversity of Lac Bay and
the southern coastline of Bonaire by restoring
hydrological conditions, protecting biodiversity
and promoting sustainable tourism. This project
is one of several Nature Fund projects funded by
The Netherlands Ministry of Economic Affairs
currently working to reduce erosion and sedimentation and restore habitats that are critical
to wildlife. Additionally, Echo, a local non profit
conservation foundation, has been working to
restore parts of Bonaire’s dry forest which are
vital to a healthy and growing population of the
Yellow-shouldered Amazon parrot (Amazona
barbadensis). Thanks to funding from the BEST 2.0
Programme, Echo is able to begin the restoration
of an important area of dry forest on Bonaire’s
windward shore, Rooi Sangu, by fencing the area
off, eradicating any free-roaming herbivores and
planting 1,000 native trees.
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and understanding of nature on the island. The
project facilitates and develops information and
awareness-raising campaigns on various topics
such as invasive species, key species, erosion and
the economic value of nature.
A 4-year PhD research project “Queen conch in the
Dutch Caribbean Territories (CONDUCT)” which
began in June 2014, aims to improve understanding of the ecology and life history of the Queen
Conch and provide guidelines for a sustainable
conch fishery. In contrast to many other locations
in the Caribbean region, St. Eustatius and the Saba
Bank were found to have healthy populations of
Queen Conch and conch population on the Saba
Bank appear to have recovered well from overexploitation prior to 1994. However, to preserve this
iconic species for future generations public and
political support is necessary to implement the
changes needed to improve the management of
the queen conch.
We are also very happy to announce the launch
of the Dutch Caribbean Species Register. The
website (www.dutchcaribbeanspecies.org) presents over 7,500 species of animal, plant and fungi
that have been recorded in the Dutch Caribbean.
The online database was developed by Naturalis
Biodiversity Center to assist nature conservation,
biodiversity research, and education in the Dutch
Caribbean.

Communication is crucial to the long-term success of conservation and restoration efforts.
On St Eustatius, a two-year Nature Awareness
Project has been launched to increase awareness
Cover photo & Editor’s Letter
photo by: © Christian König

2 3 4 5 6 ...

Ecological Restoration Lac Bay and South Coast, Bonaire
Lac Bay is the largest semi-enclosed bay in the
Dutch Caribbean, offering visitors breathtaking
views, white sandy beaches and shallow turquoise
waters that seem to go on forever. The Bay’s biodiversity value is so high that, in addition to being part
of the Bonaire National Marine Park, since the early
1980s the area has also been designated a RAMSAR
site (wetland of international importance). Lac’s
mangroves and seagrass beds cover an area of approximately 770 hectares and provide a vital habitat
for endangered species of sea turtles, reef fish,
conch, seabirds and shorebirds (STINAPA Bonaire,
2014). The Bay plays an important role in maintaining the health of the island’s reefs as its mangroves
provide nursery and feeding grounds for many
species of juvenile reef fish. Lac Bay has also been
designated as an Important Bird Area because of its
importance to Caribbean flamingos (Phoenicopterus
ruber) and breeding herons and terns (Wells and
Debrot, 2008). Shallow water bodies on the borders
of Lac (Awa Lodo di San José, Awa Lodo di Chico,
Awa Lodo di Bakuna, Awa Yuwana) are an important habitat for birds (terns, flamingos) and fish
(mojarra and mullet) (Debrot et al. 2014).
The exceptional biodiversity and beauty of Lac has
meant that the bay receives many visitors and there is
concern that the bay may have exceeded its carrying
capacity, causing irreversible damage to the area’s
fragile natural environment. Trampling of fragile
seagrass has emerged as a serious issue. Solid waste
(trash) has been documented in sensitive zones such
as along mangrove shores at the entrance of the bay,

and illegal dumping still takes place. Eutrophication of
the Bay’s waters as a result of badly managed human
and animal waste has reduced the area’s water quality
and overall biodiversity. One study found high nitrogen levels, which can trigger harmful algae blooms, as
well as high levels of fecal matter in the groundwater
and areas close to shore (Slijkerman et al., 2014). UV
filters in sun care products like Benzophenone-3 that
are introduced in the Bay directly by water users (BP-3;
oxybenzone) form an emerging risk to the ecosystem
(Slijkerman et al., 2017). Large numbers of visitors to
the area increase the need for functioning toilets and
adequate waste removal.
A long-term threat to the seagrass beds and fish
nursery habitats is the natural sediment in-filling of
the bay. In part, this sediment is generated through
sand production by calcareous seaweeds, peat
production by mangroves as well as sediment input
by erosion from land. Mangroves are important
“biobuilders” and essentially grow themselves out
by creating land where there is open water. Over the
last century this has already caused the loss of almost
a square kilometer of open water in the bay. Each year,
Lac Bay loses an estimated 2.3 hectares of mangroves
and sea grass beds due to sedimentation (STINAPA
Bonaire, 2014). Land clearing for development
coupled with overgrazing by donkeys and goats has
led to loss in vegetation cover and as a result, sediment
is washed into the bay and accumulates in Lac Bay’s
lagoon, slowing down the water flow, creating shallow
hypersaline water bodies that the mangroves and fish
species cannot tolerate.

Solid waste (trash) has been
documented in sensitive
zones and Illegal dumping
still takes place.

Photo by: © DRO OLB
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“New” fish and seagrass habitat recreated from dry barren
land filled by decades of sediment accumulation.
Photo by: © Sabine Engel, November 12, 2017

Thanks to funding by The Netherlands Ministry of Economics
Affairs through the Nature Fund, the Public Entity of Bonaire
(Openbaar Lichaam Bonaire) is coordinating a 4-year project
entitled “Ecological restoration Lac and south coast Bonaire”.
The goal of the project is to improve the biodiversity of Lac Bay
and the south coastline of Bonaire by restoring hydrological
conditions, protecting biodiversity and promoting sustainable
tourism. The project began in December 2015 and will continue
through October 2019. The project is coordinated through the
department of Spatial Planning and Development (unit Nature
and Environment) of the Public Entity of Bonaire (DRO), which
is working closely with the management body of Lac, STINAPA
Bonaire. Important partners are Sea Turtle Conservation
Bonaire (STCB) and Wild Conscience BV. Wageningen Marine
Research (WMR) is providing scientific support. STINAPA is
also working closely with stakeholders, notably local fishermen
who have considerable knowledge of circulation patterns in lac
as well as the feeder channels (STINAPA Bonaire, 2014).
A key part of this project is the hydrological and ecological restoration of Lac Bay. This is being achieved in a number of ways.
Channels in the mangroves to the north and west of Lac, which
feed water out into the bay are being reopened and mangrove
trees are trimmed to improve water circulation. Once water
circulation has been improved it is hoped that the salinity of
water in the back mangrove areas will decrease providing good
conditions for mangroves to regrow. Culverts and spill overs
with sediment sinks on the road to Lac are being built and/or
restored to trap sediments before they reach the bay.
The seagrass beds and fish nursery habitat of the bay can
only be restored by removing the accumulated sediment to

recreate water surface where now sediment-fill has created
land. At present STINAPA and WMR are conducting pilot
trials to convert such dry barren land back into much needed
productive fish nursery habitat (Hylkema et al. 2014). This
initiative follows from restoration action spear points jointly
developed in 2010 by STINAPA Bonaire, DRO and WMR
(Debrot et al. 2010). Action on the ground started in November
of this year to restore fish habitat at Kreek di Koko. Together
with STINAPA, WMR students are monitoring fish populations
in the restored habitat to compare these with baseline data
collected before the intervention. Students of WMR are also
investigating the sediment production by calcifying algae
(esp. Halimeda opuntia and incrassata).
Lac Bay’s mangrove forests have also suffered as a result
of vehicular traffic, which can lead to soil compaction,
destruction of seedlings as well as the destruction of dunes.
To limit vehicular access, Sea Turtle Conservation Bonaire is
spearheading an initiative to place natural barriers, such as
boulders and rocks, around Sorobon parking lots. Natural barriers are being placed on certain southern beaches to prevent
car access to important sea turtle breeding grounds as well as
to create a natural barrier at Te Amo Beach to further reduce
light pollution from the airport and the resulting disorientation
of sea turtle hatchlings (STCB, 2017). Thanks to the sponsorship of Green Label Landscaping N.V., fifty native green
buttonwood trees have been planted along the inside of the
existing fence. Education and outreach are key to the success
of any conservation initiative and information signs about
flamingo, tern and sea turtle protection around Lac and in the
southern coastal area have been placed to increase awareness
of both locals and tourists visiting.

Photo by: © Sabine Engel
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Another goal of the project is to reduce pollution
and waste in the area. Around Lac some trash filled,
illegally build structures have been removed. Also
new toilet facilities with working septic tanks will be
built and existing toilet facilities renovated. The old
toilets at Cai have already been removed. To reduce
solid waste, concrete structures to store trash
containers are being placed in several locations with
clean-up of Lac Bay’s mangrove forests. “Wowo di
Sorobon” has been cleaned and a fence has been
placed around it. Pink Beach in the south-west of
the island will also be restored to promote tourism
in this part of the island and reduce pressure on
other beaches such as Klein Bonaire and Sorobon.
The “Ecological restoration Lac and south coast
Bonaire” project is one of several Nature fund
projects currently working to reduce erosion and
sedimentation and restore habitats that are critical
to wildlife. To maximize the success of the project,
coordination and cooperation has been sought with
project managers of other Nature fund projects that
overlap such as the “Combating Erosion and Nature
Restoration” project. The latter project is restoring
dams that prevent or slow fresh water surface flow
to Lac Bay. With all projects working towards a
common goal of restoring Bonaire’s habitats and
their biodiversity, there is much hope for success.
Photo by: © We Share Bonaire

Follow the natuurgelden projects on
Facebook @ NTBDN or visit the website:
https://bibadinaturalesa.com/
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Bonaire: BEST project Roi Sango
By Roos van Rijen (Echo)
Dry forests are among the most threatened ecosystems on
the earth today and yet they receive little to no protection
and remain poorly understood, largely due to a lack of
research. Yet, they account for about half of the world’s
forests (CIFOR, 2014). The degradation of dry forest
habitats has far reaching implications. The loss of large,
mature trees means less rainfall will be retained in the
environment. Drier, more compacted topsoil causes surface water run-off, which leads to erosion and the loss of
nutrients on land and which increases the amount of sediment and nutrients running off into the sea, stressing and
killing surrounding coral reefs. All of these factors lead to
decreased biodiversity and lowered ecosystem productivity
and value.
On Bonaire, the dry forest habitat has undergone dramatic
changes over the last two and a half centuries (De Freitas et
al. 2005). The impact of historic tree felling and introduced
invasive herbivores (donkeys and goats) have prevented the
regeneration of many native plant species (Coblentz 1980;
Coolen 2015). Today, most of Bonaire’s dry forest ecosystem is dominated by just three to five species of tree. These
forests are home to threatened and endangered plants and
animals and even endemics like the Yellow-shouldered
Amazon parrot (Amazona barbadensis).
Forest degradation is believed to be one of the factors driving Yellow-shouldered Amazon parrots (IUCN-Vulnerable)
to forage food in urban areas, which leads to conflict with
local fruit growers and reduces survival (Williams 2009).
In order to protect and restore critical dry forest environments it is necessary to first exclude the herbivores and then
reintroduce through selective planting of native trees which
could be expected to be found in those areas.
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Starting in 2016, Echo – a small nonprofit conservation
organization dedicated to protecting the Yellow-shouldered
Amazon parrot – has been working to restore parts of
Bonaire’s dry forest including a site with a unique canyon
and part of a large watershed called Rooi Sangu, which
is an important natural heritage site, recognized for its
biodiversity value. This work is being funded by the EU
BEST 2.0 Programme. Rooi Sangu was first fenced and all
free-roaming herbivores were removed before Echo began
planting reintroduced native trees. This project will provide
an important link within a corridor of reforestation areas
that Echo is creating with the support and funding of the
Bonaire government. This site also contains a walking trail
established through another local government- funded
rural-development project known as “POP” (agricultural development plan) and it will connect to other walking trails.

Photo by: © Rudy van Gelderen

Echo is committed to the conservation and restoration of
dry forests on Bonaire through protection of these fragile
ecosystems and watersheds and by promoting visitation to
dry forests as important bird areas and unique landscapes.
By planting a total of 1.000 rare native tree species and
extending the walking trails at Rooi Sangu, Echo hopes to
restore the dry forest ecosystem and offer the possibility
for everyone to participated in these reforestation efforts.
Ultimately reforestation is all about providing an environment where the island’s growing population of the Yellowshouldered Amazon parrot (Amazona barbadensis) can
thrive on Bonaire.
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Status of the Queen Conch on the
Windward Islands of the Dutch Caribbean
By Erik M Boman (PhD Candidate, Project: CONDUCT)

The Queen Conch (Lobatus gigas) has been a source of
food in the Caribbean for centuries, but recent overexploitation has resulted in a decrease in population
densities across much of the species’ range (Acosta,
2006; Stoner et al., 2012b). This large marine gastropod
is found throughout the Wider Caribbean Region and the
southern Gulf of Mexico, including the islands of the Dutch
Caribbean where it is economically and culturally important (Appeldoorn 1994; Brownell & Stevely 1981). Over
the past 30 years, harvesting of queen conch has increased
considerably in order to satisfy the demand from a growing international market (Theile, 2005) and the Queen
Conch is now heavily exploited throughout large parts
of its natural range (Acosta, 2002; Stoner, 1997). Queen
conch have several biological characteristics, such as the
fact that they are slow moving, often occurring at shallow
depths, and aggregating during reproductive season,
which make them particularly vulnerable to overfishing
(Appeldoorn et al., 2011).
Concern for the future of Queen Conch has resulted in a
number of regional and international measures, which
have been taken to protect them. Trade in Queen Conch
came under regulation when the species was listed in
Appendix II of CITES in 1992, which prompted “numerous
collaborative initiatives to promote its recovery, reduce overfishing and ensure legal, sustainable trade” (CITES, 2017).
At the first meeting of the International Queen Conch
Initiative in 1996, several Caribbean countries adopted the

Declaration of San Juan and thereby pledged to improve
regional management of the Queen Conch through
harmonized regulations, enhanced communication and
the application of scientific advice for the management
and assessment of stocks (Daves and Fields 2006). In the
Dutch Caribbean, a 4-year PhD project entitled “Queen
conch in the Dutch Caribbean Territories (CONDUCT)”
aims to improve our understanding of the ecology and
life history of the Queen Conch and to provide guidelines
for a more sustainable conch fishery. The project, which
started in June 2014, is part of the TripleP@Sea and is a
collaboration between Wageningen University & Research
and Wageningen Marine Research.
The accurate estimation of live adult conch densities, in
shallow and deep areas alike, is essential to set sustainable
harvest quotas and to determine the reproductive success
of Queen Conch which are highly dependent on adult
conch densities (Appeldoorn et al., 2011). Areas below 20
m have previously rarely been surveyed and areas below
30 m are generally excluded from biomass estimates
because of safety limitations and logistical challenges
of survey methods using SCUBA (Queen Conch Expert
Workshop Group Report 2012, MRAG 2013). Boman et
al., (2016) developed a light and affordable towed video
method to estimate conch densities throughout the species range to depths of 60 m depth, which has been successfully used for biomass estimates around St. Eustatius,
Saba Bank and Anguilla (Boman et al., In preperation).

Towed video array: Towed video array
used to survey queen conch throughout
the species entire depth range (0-60 m).
Photo by: © Boman et al., 2016

Landed queen conch: Landed queen conch
from the sustainable fishery in St Eustatius
Photo by: © Erik Boman
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Unlike many other locations in the Caribbean region,
St. Eustatius and the Saba Bank were found to have
healthy populations of Queen Conch. The surveys
found high densities of adult Queen Conch (>200
adult conch/ha), at depths greater than 25m at both
locations. Few areas with high densities of conch were
found around Anguilla, which may be explained by
the island’s higher fishing pressure (Boman et al., In
preparation (a)). It should be noted that the Saba Bank
was heavily fished prior to the enforcement of fisheries legislation in 1994. In a 4 month period between
October 1993 and January 1994, approximately 450000
lbs. (ca. 204500 kg) of conch meat (ca. 900 000 conchs)
were caught on the Saba Bank (Sybesma, 1994) indicating a very high fishing effort on the Bank at that
time. Although no quantitative biomass estimate data
for conch is available for this time period, anecdotal
evidence suggests that the Saba Bank was at least
partly overfished at this point in time. However, in contrast to other overfished populations in the Caribbean
(e.g. Florida) the Queen Conch populations on the Saba
Bank seem to have recovered well after the closure of
the fishery in 1994.
A key finding from the CONDUCT study is that the
majority of Queen Conch regulations currently in place
in the Caribbean are not sufficient to ensure that at
least half of the population reaches maturity before
being harvested (Boman et al., In review). In order to
adequately protect conch populations from over-harvesting and ensure the sustainability of the stock, managers must be well informed about the life history of
conch in their area so as to protect juveniles and allow
mature individuals to spawn at least once before being

harvested (Vasilakopoulos et al., 2011). Most nations
in the Caribbean region have implemented size regulations for Queen Conch based on outdated and limited
biological information. Shell length is commonly used
to regulate the fishery (including St. Eustatius, St.
Maarten and Curacao) but this is not a reliable indicator
of maturity (Stoner et al., 2012a; Foley & Takahashi,
2017). A much more reliable indicator is lip thickness,
which develops only after the conch reaches its maximum shell length (Stoner et al., 2012a). The CONDUCT
study found that size (lip thickness) of mature conch
varied between locations in the Caribbean, from 4 – 14
mm. In most cases females had a larger lip thickness
than males at maturity indicating sexual dimorphism
(Boman et al., In review).
Knowledge of the reproductive season of Queen Conch
is key to the successful implementation of appropriate
site-specific regulations to protect them during the
spawning season. The reproductive season of Queen
Conch differs between locations both in duration and
in intensity across the Caribbean region (Avila-Poveda
& Baqueiro-Cardenas 2009; Aldana-Aranda et al.,
2014). Boman et al. (in prep.) found that locations with
a relatively high variation in water temperature had a
significantly shorter reproductive season and that most
Caribbean nations have a reproductive season concentrated around the warmest period of the year (Boman
et al., In review). The implementation of adequate
minimum size regulation based on lip thickness (ca.
15 mm) and a Caribbean wide seasonal closure (May September) using the most up to date biological information (taking into consideration the local differences
in lip thickness and reproductive season) will help the

Status of the Queen Conch
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long term survival of Queen Conch and the dependent
fishery (Boman et al., In review).
The CONDUCT project also studied the impact of invasive seagrass species on juvenile Queen Conch growth.
Whilst conch inhabit a range of ecosystems (e.g.
seagrass, algae, rubble, sand), juveniles in large parts
of the Caribbean are primarily associated with seagrass
beds made up predominately of Thalassia testudinum
(Stoner, 2006; Stoner, 2003; Alcolado, 1976; Stoner et
al., 1996, Stoner 2003). The invasive seagrass Halophila
stipulacea has spread rapidly throughout the eastern
Caribbean during the last decade and has been observed occupying habitats of other native seagrass such
as Thalassia testudinum (Debrot et al., 2012, personal
observation, Boman). There is currently little knowledge of the ecological impact this replacement may
cause for species currently living in native seagrasses,
including Queen Conch. Changes to biological aspects
of juvenile conch can have severe consequences for the
resilience of a population and its capability to withstand fishing pressure or other external stressors. The
CONDUCT study aims to examine different biological
aspects of juvenile conch living in the invasive seagrass
H. stipulacea and to compare them with conch living in
native seagrass. While this part of the study is ongoing,
the project was severely affected by Hurricane Irma
and Hurricane Maria. However, results obtained prior
to the hurricanes indicate that there may be a decrease
in growth of juvenile conch in the invasive seagrass
compared to the native seagrass. However, definitive
conclusions regarding growth in the invasive and native
seagrass cannot be made due to the short duration of
the experiment (Boman et al.,In preparation (b)).

Queen conch survey: Measuring of lip thickness
during queen conch survey (St Eustatius)
Photo by: © Erik Boman
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A detailed understanding of spatial genetic
structure and the factors driving current patterns
of gene flow and genetic diversity are fundamental
for developing conservation and management
plans for marine fisheries (Bay & Palumbi, 2014;
D’Aloia, Bogdanowicz, Harrison, & Buston, 2014;
D’Aloia et al., 2015; Pinsky & Palumbi, 2014).
Connectivity of Queen Conch populations in the
Caribbean was studied through a large collaborative effort including researcher from the Wider
Caribbean Region. The study investigated the
spatial genetic structure and genetic diversity
throughout the Queen Conch fishery (19 locations)
using microsatellites (Truelove et al., 2017). They
found that L. gigas does not form a single genetic
population in the greater Caribbean and that there
are significant levels of genetic differentiation
between Caribbean countries, within Caribbean
countries, and among sites irrespective of geographic location. Gene flow across the greater
Caribbean is constrained by distance, which acts
to isolate local populations. This genetic isolation
may impede the natural recovery of overfished L.
gigas populations, such as in Florida, and results
suggest a careful blend of local and international
management will be required to ensure long-term
sustainability for the species (Truelove et al., 2017).

international market, and loss of suitable habitatthrough eutrophication, acidification, sedimentation, and runoff from land (Appeldoorn et al.,
2013). There are also emerging threats, such as
the introduction and rapid spread of the invasive
seagrass H. stipulacea throughout the Caribbean
as well as the implications of climate change, the
impacts of which cannot be predicted. Although
the situation for Queen Conch populations in
some part of the Caribbean region is uncertain
(Acosta, 2006; Stoner et al., 2012b), healthy and
viable conch populations and sustainable conch
fisheries can still be found in the Dutch Caribbean
(Boman et al., In preparation (a)). New studies,
such as the ones described above and others, have
and will continue to increase the knowledge of the
conch biology and ecology as well as providing
first insights into potential future threats. Local
and international collaborative efforts such as the
establishing of the Queen conch expert workgroup
has led to a set of recommendations on many
aspects of the Queen Conch fishery (Queen Conch
Expert Workshop Group Report, 2012), which if
implemented would undoubtedly be a big step
forward on the path to a more sustainable conch
fishery. However, to preserve this iconic species
for future generations public and political support
is necessary to implement the changes needed to
improve management.

Challenges facing Queen Conch include continued
high demand for conch products from the
Queen conch (Lobatus gigas): Eye of adult queen conch
Photo by: © Mike Harterink
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St. Eustatius: Nature Awareness Project
By Hannah Madden
In October 2016, a two-year project to increase
awareness and understanding of nature on St.
Eustatius commenced, funded by the Ministry
of Economic Affairs (MinEZ) and facilitated
through the Caribbean Netherlands Science
Institute (CNSI). Public awareness and community outreach is of critical importance in order
to gain the support of the local community,
and to promote efficiency among the various
stakeholders pertaining to new nature and
environmental plans. Public support for nature
can be enhanced enormously, when people see
the link between nature and their own interests
like economic prosperity.
The project facilitates and develops information
and awareness-raising campaigns on various
topics like invasive species, key species, roaming
animals, erosion, biodiversity, the economic value
of nature, sustainability and the importance of
nature in general as well as the opportunity to
interact with the public. The campaigns and plans
are aimed at the entire island community, and
more specifically civil servants, managers, customs officers, students and teachers. Awareness
of the importance of nature for mankind and the
island itself should be island-wide. The overall
objective of this project plan is the successful
and efficient implementation of any nature plan/
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policy. The project purpose is to create a mind
shift in the community towards a sustainable
relationship with nature.

1. Workshops

Economic value of nature
To date, a number of activities have taken place,
including an economic value of nature workshop
in April 2017. The workshop was developed by
Wolfs Company and Wageningen University, and
consisted of a one-day workshop for private businesses and a three-day workshop for civil servants
and relevant NGOs. Participants of the business
sector workshop were presented an evaluation
tool to assess their impact on ecosystem services,
which exemplifies which risks are associated with
the loss of ecosystem services for their business,
and vice versa. Opportunities could be identified
for their businesses, based on The Economics of
Ecosystems and Biodiversity (TEEB) study. The
objective of the three-day workshop was to build
capacity through training by establishing an understanding of economic valuation of ecosystems
services based on the TEEB study. The participants learned to identify different ecosystems
on St. Eustatius and were trained in ecosystem
valuation methods and techniques using specific
local case studies.

The valuation of ecosystem goods and services
studies was presented, as well as its influence on
nature conservation, management, investments
and policies in the Caribbean. Factors that enable the effectiveness of a valuation study were
also discussed, and examples of socio-economic
benefits resulting from influencing nature conservation, management investments and policies
were presented. The effects of natural resource
conflicts and their relation to ecosystem services
were demonstrated.
Following the workshop, Wolfs Company designed a toolbox that contained a repository with
relevant documentation regarding ecosystem
services on St. Eustatius, a tool for the private
sector based on the ecology scan tool used in the
workshop, and a tool for the public sector to map
out ecosystem services effects of a government
intervention (e.g. goat management, erosion
control).
Invasive species
Twenty-five participants attended an informative workshop on invasive species from 28 to
29 November. The workshop was hosted by
the CNSI under the Nature Awareness project,
funded by the MinEZ, and was facilitated by three
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marine and terrestrial biologists from Naturalis
Biodiversity Center in the Netherlands (Dr. Bert
Hoeksema, Dr. André van Proosdij and Mr. Niels
Schrieken).
Beginning with an overview of terminology,
the differences between indigenous and exotic,
introduced and invasive species were explained,
with examples of vectors for introduction such
as boats, planes, and the pet & ornamental plant
trade. Islands are particularly vulnerable to invasive species because many of them are relatively
small and isolated, together covering just five
percent of the Earth’s land mass. Yet, islands
represent the greatest concentration of biodiversity and species extinctions (40% of fauna at risk
of extinction; 80% known extinctions since 1500).
Once an invasive species arrives on an island,
early detection is crucial in order to avoid excessive eradication costs and negative side-effects
once it becomes established. Actions that can be
implemented include: species alert lists, action
plans, effective border controls, public awareness,
invasive species management teams, government policy (and enforcement), and quarantine
import documents.

Two field sessions were organized, whereby the groups
visited areas affected by non-native/invasive flora and
compared differences between the sites, led by botanist
Dr. André van Proosdij. They used skills developed in the
workshop to determine to what extent an area is impacted
by invasive flora at present, and predict how it could look
in the future if no effort is made to control these. The field
session on marine species focused on a settlement plate
(SETL) project, whereby PVC plates are hung at a depth
of one meter below the surface and checked quarterly
to inspect the marine species that attach to them. In this
globally applied method, introduced marine species can
easily be detected, especially in the proximity of harbours.
Participants of the workshop included staff and students
from STENAPA and CNSI, as well as relevant government
sectors such as Public Health, Agriculture & Fisheries, and
Harbor. The workshop contained interactive sessions and
discussions, which resulted in extensive knowledge sharing and development at all levels. A follow-up session will
be organized by CNSI to encourage further discussion and
the formalization of specific action points between key
island stakeholders.
Education
An inquiry-based workshop will be organized in 2018 for
educational staff whereby training will be provided on
using the educational materials produced by Naturalis. In
addition, a multifunctional exhibition and learning space
and a biodiversity exhibition is currently in the planning
phase and will be constructed at CNSI next year. Both
activities are a follow up to the outreach and education
that Naturalis contributed to in September 2015 – 2016,
as well as a visit by two museum experts who submitted a
preliminary design for the exhibition space.
Photo by: © Hannah Madden
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2. Increasing knowledge of the
importance of nature by the local
community

awareness for St. Eustatius’s nature, thus laying
the foundation for stronger community support
for conservation and preservation.

In order to build positive emotions and feelings
about nature and its (economic) value by the local
community, STENAPA contracted Winkelman &
Van Hessen communications bureau to develop
an outreach campaign, strategy and key messages for the organization. The key objectives
for nature conservation and biodiversity were
highlighted and selected through meetings with
STENAPA staff and islanders. The question of
how ‘nature awareness’ contributes to these
objectives, and the definition of nature awareness
among the local community was discussed.

The two concepts will be tested to determine
how groups of people from the local community
respond to the campaign designs, and how
potential local endorsers and sponsors/entrepreneurs react. Their feedback will be used to select
a winning concept, improve the final concept and
explore possible opportunities for participation.

Given that this project’s aim is to increase awareness of nature among Statians, it is important to
understand what social, historical and/or cultural
subjects appeal emotionally to the community.
Following interviews with focus groups and opinion leaders, two very different creative concepts
were developed: 1) Big Events in Nature, and 2)
Very Personal Places. Big Events in Nature aims to
highlight and dramatize a wide variety of smaller
and bigger ‘events’ in St. Eustatius’s nature that
are worth a closer look by the general public. Very
Personal Places focuses the emotional value of
places in nature to individual Statians; places that
are dear to individuals you can relate to and that
make you think. Each creative option aims to raise

3. Importance of nature by youth
and educators
Hannah Fairley of STENAPA is fulfilling the role of
Nature Education Officer, whereby she visits the
various elementary schools and after-school clubs
at least once a month. STENAPA’s environmental
education program has been redesigned. All lessons are now taught outside to allow for experiential learning in nature. The goal of the program
is to develop a connection and understanding of
nature within the next generation with the hope
that they will become ecologically responsible
citizens in the future.
STENAPA continues to carry out its Junior
Ranger club in collaboration with Mega D Youth
Foundation and Daughters of the King afterschool
clubs. Every month the Junior Rangers are taken
on a field trip into the national parks. Alongside

this, STENAPA has increased its relationship with
the Gwendoline van Putten School by taking
science classes up the Quill once a month in the
academic year.
Many community outreach events have been
organized by STENAPA throughout the year
to raise awareness of different topics in nature.
In July STENAPA takes part in the Caribbean
Netherlands Kingdom-wide Shark Week, that
is part of the Save Our Sharks project. This is a
week-long event promoting the importance of
sharks for our oceans. Recently, STENAPA celebrated twenty years of managing the St. Eustatius
National Marine Park with an informational event.
Several topics were highlighted, such as marine
debris and coral reefs.
STENAPA is also actively working on recruiting
interns and volunteers from the local community. The Nature Awareness project has allowed STENAPA to offer a stipend to encourage
students to join the organization. Students join
from the Gwendoline van Putten School, the
only high school on St. Eustatius, and participate
in activities within the national parks. This has
allowed STENAPA to increase capacity whilst also
engaging young people in national park activities and learning about the importance of nature
conservation.

Photo by: © Hannah Madden
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Youth ambassadors
To date, two youth ambassadors have visited St.
Eustatius in order to engage with and inspire the
island’s students. In April 2017, Mr. Gavin Palmer,
an MSc student from Jamaica and member of the
Caribbean Youth Environment Network (CYEN),
visited St. Eustatius whose focus was renewable
energy and agritourism. He developed interactive
lessons and activities that encouraged all students
to participate in a fun, engaging and educational
way. In addition, a field trip to the solar park was
facilitated by local energy provider, STUCO NV,
who gave students of the Gwendoline van Putten
(GVP) high school a tour of the facility. Gavin featured on local radio, met with local relevant stakeholders, participated in a local cycle-thon, took
students on a hike into the Quill National Park,
and met with CNSI’s Youth Advisory Council. An
advocate for sustainable development and inspirational motivational speaker, Gavin’s enthusiasm
throughout his stay was evident.
In October 2017, Ms. Sade Deane, national coordinator of the CYEN in Barbados, spent a week
on St. Eustatius engaging with the youth about
marine debris and recycling. She developed an
interactive lesson about Finn the Fish that allowed
elementary school students to understand how
marine debris and microplastics enter marine
environments and threaten wildlife. A field trip to
the recycling facility allowed students of the GVP

school to understand how items are recycled on
St. Eustatius and why it is important to do so. The
week of activities culminated in an International
Coastal Cleanup on Zeelandia beach, where
volunteers collected man-made items and listed
the type/amount of garbage found on the beach.
Twenty-two local volunteers participated and
over 190 pounds of trash was collected in under
two hours. Deane also featured on local radio and
met with various island stakeholders. Response
from the schools was very positive, and CNSI
looks forward to bringing more

4. Highlight key species
A number of key species were selected to be
highlighted in this project due to their relevance
on St. Eustatius. The endangered Lesser Antillean
Iguana was an obvious choice due to its dwindling
population size and ongoing threats such as road
mortality, entrapment in fences, and the invasive
Green Iguana. The construction of a headstarting
sanctuary was to serve as a refuge for the endangered local iguanas as well as an educational
center for the general public. Unfortunately,
however, at the time the proposal was written
it could not be predicted that there would be an
invasion by the Green Iguana on St. Eustatius.
Given the current situation and ongoing threat of
hybrid iguanas, the headstarting sanctuary has
been put on hold until all invasive iguanas have
been removed from the island.

The endemic vine, St. Eustatius Morning Glory,
is one of the rarest plants in the Dutch Kingdom
and blooms spectacular pink, bell-shaped flowers
from December to April. It grows naturally in the
northern hills in a semi-arid, rocky substrate with
plenty of sunlight. For many years Mr. Ishmael
Berkel had successfully cultivated St. Eustatius
Morning Glory at his property, Lynch Plantation.
Sadly, however, the vine became engulfed
in lice and was unable to overcome this and
other challenges, including extensive drought.
Information signs highlighting this unique species will be installed in accessible areas where the
plant grows in order for residents and visitors to
be able to spot the plant and learn more about its
phenology.

Photos by: © Hannah Madden
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The Red-billed Tropicbird is a migratory seabird that
nests on St. Eustatius from October to June, and is an
iconic sight in the sky with its long, white tail feathers
and red bill. Due to the importance of St. Eustatius for
the species in terms of suitable nesting habitat, the
species was selected for a live stream webcam project
that is currently in progress. A camera will be placed
inside a nesting cavity which contains an adult with an
egg or chick, and viewers will be able to monitor the
nest as it progresses. The concept is similar to that of
BirdLife Netherlands’ Beleef de Lente project (https://
www.vogelbescherming.nl/beleefdelente). If funding,
equipment and time permits, a second webcam will be
installed at an underwater wreck such as Chien Tong in
order for viewers to be able to appreciate St. Eustatius’s
marine life.
When the Nature Awareness project proposal was
originally written, St. Eustatius’s native Lesser Antillean
Iguana (Iguana delicatissima) fell under the ‘highlight
key species’ component. The original plan was to
establish a small head starting facility with a zookeeper
in order to boost the island’s declining population. This
would entail relocating eggs from the wild, placing
them in an incubator and keeping the hatchlings in
captivity for a period of 1-2 years until they were less
vulnerable to predators. Thereafter they would be
released into the wild; this is a tried and tested method
of boosting iguana populations on other islands.
However, some years passed until the Nature
Awareness project finally commenced, and during
that time - to the horror of biologists, residents and

conservation groups - an adult Green Iguana (Iguana
iguana), two juvenile Greens and seven hybrids were
discovered on St. Eustatius. Intensive efforts began
immediately to search for Greens and hybrids, which
continue to this day. There are fears that additional
hybrid hatchlings will begin to emerge from nests in
the future, which will disperse to other parts of the
island and mate with native iguanas. If this worst-case
scenario becomes a reality, once established the Green
Iguana will have a stronghold on St. Eustatius and the
species will be impossible to eradicate, as has been the
case on many other islands.
Therefore the decision was reluctantly taken not to
build a head starting facility until there is absolute certainty that no more invasive iguanas are present on St.
Eustatius. This means continued search efforts, effective border control, and dissemination of information
to the general public to be on the lookout for iguanas
with bands on their tails. In the meantime, a temporary
holding facility has been built at the Botanical Garden
which could house any invasive iguanas, and regular
meetings have been held with relevant local stakeholders to discuss the way forward.

Photo by: © Hannah Madden
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Dutch Caribbean Species Register
Hannco Bakker, Sander Pieterse, Bert W. Hoeksema (Naturalis Biodiversity Center, Leiden, The Netherlands)
On December 5, 2017, the launch of the Dutch
Caribbean Species Register took place: www.
dutchcaribbeanspecies.org. This website is
intended to become a useful tool for nature
conservation, biodiversity research, and education in the Dutch Caribbean!
For the first time, an overview of the known
biodiversity (animals, plants, fungi) of the Dutch
Caribbean is presented: over 7.500 species.
This online database is the result of an effort of
Naturalis Biodiversity Center to gather all relevant
records and publications on the biodiversity and
natural history of the six islands of the Dutch
Caribbean: Aruba, Bonaire, Curaçao, Saba, Sint
Eustatius and Sint Maarten, together with the
submerged Saba Bank. Naturalis is the Dutch
national natural history museum, which has a long
tradition in biodiversity research all over the world
(terrestrial and marine), with the Dutch Caribbean
as one of its focus areas.
The database contains a wide variety of information, which has been gathered from books, scientific articles, expedition reports, museum catalogues, web sites, species lists, and photographs.
The database includes, but is not limited to presence status per island, photos, literature references, and common/local names. The checklist can be
searched and filtered in several ways and can also

be navigated through a taxonomic tree. Species
can also be searched by habitat, such as terrestrial,
freshwater, brackish water, and marine environments. The presence status indicates per island
which species are indigenous and which ones have
been introduced. For species of the latter category
also the natural distribution range can be found.
For each island and for certain regions, such as the
Leeward Islands and the Lesser Antilles, lists of
endemic species can be generated and searched
for additional information. So far, the checklist
is illustrated by a growing photo archive of over
2.000 photos of nearly 10% of the species.
The species database is expected to grow over the
coming years, as Naturalis processes the results of
recent expeditions to, e.g., Sint Eustatius in 2015
and Curaçao in 2017. Species discovered on the
islands as new to science and those representing
new records are added after their publication as
soon as possible. Photographic records can also be
used as basis for new contributions.
We are looking for volunteers who are willing to
supply documentation, photographs, and specimens
that represent new species records for the islands.
People with expert knowledge of the Caribbean
fauna and flora are welcome to assist as validators.
Those interested in contributing can contact us via
speciesregister@naturalis.nl.
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Research Overview
CATEGORY

December 2017

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

Bats

Ecology of bats

CUR

CARIBSS: Fernando Simal
Royal Ontario Museum, Canada: Burton Lim
CARMABI

Birds

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

BON

Echo: Lauren Schmaltz, Quirijn Coolen

Coral Reef ecosystems

Surveys (based on AGRRA and GCRMN) for the assessment of fish and benthos communities including corals, algae, sponges
to 20 m depth

BON

WUR: Erik Meesters
Student: Roger Meijs, Sil Piek, Sarah Veillat,
Yun Scholten
STINAPA

Coral Reef ecosystems

Coral-associated fauna of Curaçao

CUR

Naturalis: Bert Hoeksema
Leiden University
CARMABI

BON

CRFB: Francesca Virdis
WUR: Erik Meesters
VHL: Jorien Rippen
Students: Valeria Pesch, Jan Koschorrek

The Economics of Ecosystems and Biodiversity (TEEB) on Aruba

AUA

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

Environmental Damage after Hurricanes Irma and Maria

SAB
EUX
SXM

SCF: Kai Wulf
STENAPA: Clarisse Buma
NFSXM: Tadzio Bervoets

SAB

WUR: Jesse Opdam (student), Michel Riksen, Aad
Kessler
SCF
Agriculture Department of Public Entity Saba

Coral restoration

Economics of ecosystems

Environmental damage

Erosion

Investigating potential differences in fitness of Acropora cervicornis on CRF Bonaire coral restoration sites

Assuring the adoption of soil conservation measures: The case of a small island
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Research Overview
CATEGORY

Fish

December 2017

SUBJECT

Baited Remote Underwater Video (BRUV) to study sharks

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

BON

WUR: Erwin Winter, Dolfi Debrot, Martin de Graaf,
Twan Stoffers
STINAPA: Caren Eckrich
HAS: Mavelly Velandia (student)
WUR: Sander Delacauw (student)

Fishery

Mas Piska pa Boneiru

BON

KITLV, Leiden University: Stacey Mac Donald (PhD
student)
(Funded by WWF - Netherlands & KITLV / Royal
Netherlands Institute of Southeast Asian and
Caribbean Studies)

Invasive species

Research into mitigation measures for Sargassum Seaweed

SXM

NFSXM: Tadzio Bervoets
Government of St. Maarten

Mangrove ecosystems

Pilot-scale testing and evaluation of mangrove ecosystem intervention options
(sediment production by calcifying algae (esp. Halimeda opuntia and incrassata)
*Part of Nature Funding Project: Ecological restoration Lac Bay and South coast, Bonaire

BON

WUR: Dolfi Debrot, Douwe Boerstra (student), Laura
Timmerman (student)
STINAPA: Sabine Engel

Nature Policy Planning

Developing a nature policy plan for Bonaire

BON

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

Plants

Habitat preference native trees

BON

WUR: Klaas Metselaar, Maarten van Pelt (student)
Echo: Lauren Schmaltz, Quirijn Coolen

Plants

Exclusion of invasive herbivores: A comparison study of vegation at Roi Sango.

BON

Echo: Quirijn Coolen
WUR: Pieter Zuidema, Jessie Foest (student)

Plants

Testing effective ways to grow native plants

BON

Echo: Quirijn Coolen, Johan van Blerk

Plants

The impact of hurricanes Irma and Maria on Coralita

SAB
EUX

UU: Maarten Eppinga

Plants

Germination of seeds of indigenous trees of Curaçao

CUR

CARMABI: John de Freitas
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Research Overview

December 2017

CATEGORY

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

Sponges

Sponge ecology and energetics

CUR

UvA: Jasper de Goeij
CARMABI

Sponges

Iron limitation on Caribbean reefs

CUR

WUR: Mischa Streekstra
CARMABI

SXM

UvA: Pam Engelberts (student), Hans Breeuwer
WUR: Lisa Becking, Erik Meesters
O. Madsen

CUR

UvA: Roy Belderok (student), Thomas Swierts
Naturalis: Nicole de Voogd
CARMABI: Mark Vermeij

Other finalized research
projects in 2017

Coral Reef ecosystems

Staghorn coral (Acropora cervicornis) genetic diversity and transcriptomic response to
nursery environments in the Dutch Caribbean

Sponges

Reproductive biology and potential reproductive isolation of Caribbean giant barrel sponges (Xestospongia muta) in Curaçao

Coral Reef ecosystems

Benthic cyanobacterial mats on Curaçao: what is the microbial composition of different mat types
and do they contain toxic substances?

CUR

UvA: Tom Theirlynck (student), Petra Visser, Gerard
Muijzer
CARMABI

Coral Reef ecosystems

The damaging effect of red filamentous turf algae on adjacent corals

CUR

Uva: Sophie de Wringer (student), Petra Visser
CARMABI: Mark Vermij
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Long Term Projects
CATEGORY

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

Coral Reef Ecosystems

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

CUR

Smithsonian: Carole Baldwin

Coral Reef Ecosystems

Postsettlement dynamics of Caribbean corals & Reef restoration

CUR

UvA: Valerie Chamberland (PhD candidate)
CARMABI
SECORE International

Coral Reef Ecosystems

Bioersion of reefs by coral-excavating sponges

BON,CUR,
SAB, EUX

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

Coral Reef Ecosystems

Development of restoration methods for threatened Caribbean coral species

BON, CUR,
SAB

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

Coral Reef Ecosystems

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

CUR

Waitt Institute (Blue Halo Curaçao):
Kathryn Mengerink

Database

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

All

Naturalis: Sander Pieterse, Hannco Bakker,
Bert Hoeksema

Interstitial biodiversity

Moleculair biodiversity analysis of marine communities by metabarcoding

EUX

Naturalis: Arjen speksnijder
ANEMOON: Niels Schrieken

Invasive species

Combatting the economic and ecological impacts of overgrazing on inhabited islands

BON

UsA: Michaela Roberts (PhD student)

Marine ecosystems

Taxonomy and biodiversity in Lac Bay

BON

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

Marine ecosystems

Marine species discoveries in the Dutch Caribbean

All

Naturalis: Bert Hoeksema
CNSI
CARMABI
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Long Term Projects
CATEGORY

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

Molluscs

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

EUX, SAB,
SXM

WUR: Aad Smaal, Leo Nagelkerke, Martin de Graaf
Erik Boman (PhD candidate)
SCF (SBMU): Ayumi Izioka
CNSI

Public Health

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

CUR
EUX

Terrestrial biodiversity

Baseline assessments and DNA barcoding of biodiversity of St. Eustatius

EUX

Naturalis: Michael Stech, Berry van der Hoorn, Jeremy
Miller
STENAPA, CNSI

Bioproducts

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

BON

WUR: R.H. Wijffels
CIEE: Rita Peachey

Coral Reef Ecosystems

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

BON, SAB,
EUX

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

Naturalis: Klaas-Douwe B. Dijkstra
ECPHF: Teresa Leslie
CBHRI: Delia-Maria Goil0 (NWO DUCAMID project)

NWO Projects in the Dutch
Caribbean

Coral restoration

Artificial Reefs On Saba and Statia (AROSSTA)

SAB
EUX

VHL: Alwin Hylkema, Marlous Heemstra
WUR: Dolfi Debrot
STENAPA: Jessica Berkel, Erik Houtepen
SCF: Kai Wulf, Aymi Izioka
CNSI: Johan Stapel
Students: Callum Reid,
Esmee vd Griend, Daniel Heesink

Environmental

Caribbean island biogeography meets the anthropocene

AUA, BON,
CUR, EUX,
SXM

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

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

Environmental psychology

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

BON, SAB,
EUX

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

Geosciences

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

BON, EUX,
SXM

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

Geomorphological

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

EUX

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

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

Invasive species

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

Reptiles

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

AUA, BON,
CUR, SAB,
EUX, SXM

Tourism and sustainable
development

Vulnerability is dynamic: Enhancing adaptive governance to climate change for Caribbean
tourism through interactive modelling

CUR

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

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

BON, CUR

WUR: Erik Meesters

BO-projects in the Dutch
Caribbean (Min EZ)
Coral Reef Ecosystems
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Long Term Projects
CATEGORY

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

Coral Reef Ecosystems

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

BON, CUR

WUR: Erik Meesters

Conservation

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

BON, SAB,
EUX

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

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

AUA, BON,
CUR, SAB,
EUX, SXM

WUR (Alterra): Peter Verweij

DCBD

Fisheries

BO-11-019.02-055 – Fisheries Dutch Caribbean

SAB, EUX

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

Marine biodiversity

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

SAB

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

Marine mammals & sharks

BO-11-019.02-054 – Marine mammal sanctuary

SAB, EUX

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

Marine mammals

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

BON, SAB,

WUR: Dolfi Debrot

BON

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

World Heritage nomination
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Long Term Projects
CATEGORY

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

BON

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

“Nature Funding” Projects in
the Dutch Caribbean (Min
EZ)
Coastal ecosystems (Lac Bay:
Mangroves and seagrass beds)

Ecological restoration Lac Bay and South coast, Bonaire

Sustainable Agriculture

The sustainable agriculture and rural development program (POP Bonaire)

BON

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

Invasive species

Feral Pig Control

BON

Echo: Julianka Clarenda
DRO: Frank van Slobbe

Reforestation

Reforestation Project

BON

Echo: Lauren Schmaltz, Quirijn Coolen
DRO: Frank van Slobbe

Invasive species

Goat eradication and control in Washington Slagbaai National Park

BON

STINAPA
DRO: Frank van Slobbe

Coral ecosystems

Coral Restoration

BON

CRF Bonaire: Augusto Montbrun
DRO: Frank van Slobbe

BON

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

World Heritage nomination

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

Terrestrial ecosystems

Combating Erosion and Nature Restoration on Bonaire

BON

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

Terrestrial ecosystems

Cave and karst nature reserve

BON

DRO: Frank van Slobbe
CARIBSS: Fernando Simal
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Long Term Projects
CATEGORY

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

Nature communication

Campaign environment and nature on Bonaire

BON

DRO: Frank van Slobbe, Peter Montanus

Agriculture

Horicultural Project

SAB

Government of Saba: Randall Johnson

Recreation

Hiking trails

SAB

Government of Saba: Robert Zagers

Pollution

Tent Reef Protection

SAB

Government of Saba: Robert Zagers

Invasive species

Goat buy-back program

SAB

Government of Saba: Randall Johnson

Yacht mooring project

SAB

Government of Saba
SCF: Kai Wulf

Saba national park

SAB

Government of Saba
SCF: Kai Wulf
SABARC: Ryan Espersen

Crispeen trail project

SAB

Government of Saba: Robert Zagers
SCF: Kai Wulf

EUX

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

Community outreach

Nature Awareness project

Nature management

Strengthening management of nature

EUX

Government of St Eustatius
STENAPA: Clarisse Buma

Invasive species

Rodent assessment and control

EUX

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

Coral ecosystems

Coral restoration

EUX

Government of St Eustatius
STENAPA: Jessica Berkel
CNSI: Johan Stapel
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Long Term Projects
CATEGORY

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

Erosion

Erosion control

EUX

Government of St Eustatius
CNSI: Johan Stapel

Marine Park Aruba

AUA

Directie Natuur en Milieu: Gisbert Boekhoudt
TNO: Kris Kats

EU-BEST funded Projects in
the Dutch Caribbean
Marine ecosystems

Coral Reef Ecosystems

Restoration Ecosystem Services and Coral Reef Quality (Project RESCQ)

SAB, EUX,
SXM

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

Conservation

Watershed & Biodiversity Conservation of Roi Sangu valley

BON

Echo: Lauren Schmaltz, Quirijn Coolen

SXM

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

Terrestrial habitat restoration
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Restoration of Key Biodiversity Areas of St. Maarten
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Monitoring Overview
CATEGORY

December 2017

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

Birds

Flamingo Abundance

BON

DRO: Frank van Slobbe
Cargill
STINAPA: Paulo Bertuol

Birds

Monitoring vulnerable parrot nests (remote camera sensing work)

BON

Echo: Laura Schmaltz, Sam Williams

Yellow-shouldered Amazon parrot roost counts

BON

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

Bird Monitoring (Caribbean Waterbird Census)

AUA
BON
SXM

FPNA
DLVV: Tatiana Becker
STINAPA: Paulo Bertuol
EPIC: Adam Brown

Birds

Birds

Birds

Tern monitoring(artificial nesting islands)

BON

STINAPA: Paulo Bertuol
Cargill
DRO
WUR: Dolfi Debrot

Birds

Terrestrial Bird Monitoring Program for Bonaire

BON

Echo: Lauren Schmaltz
STINAPA

Birds

Red-billed Tropicbird monitoring

SAB
EUX

STENAPA
SCF: Kai Wulf

Birds

Pelican monitoring

SXM

NFSXM: Melanie Meijer zu Schlochtern

Global Coral Reef Monitoring Network

BON
CUR
SAB
EUX
SXM

STINAPA: Caren Eckrich
CARMABI: Mark Vermeij
SCF (SBMU): Ayumi Izioka
STENAPA: Jessica Berkel
NFSXM: Tadzio Bervoets
CNSI: Johan Stapel, Kimani Kitson-Walters

Coral reef ecosystems
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Monitoring Overview

December 2017

CATEGORY

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

Corals reef ecosystems

Doobies Crack reef damage recovery survey

EUX

STENAPA: Erik Houtepen

Corals reef ecosystems

Staghorn coral field monitoring survey

EUX

STENAPA: Jessica Berkel

Coral reef ecosystems

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

BON
CUR

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

Environmental

Water quality testing

SXM

NFSXM: Tadzio Bervoets
EPIC: Natalia Collier

Environmental

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

EUX

CNSI: Johan Stapel

Fish

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

BON
CUR
SAB
SXM
EUX

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

Fish

Spawning monitoring: Red hind surveys on Moonfish Bank

SAB

SCF (SBMU): Ayumi Izioka

Insects

Bee tracking

BON

Echo: Lauren 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: Paulo Bertuol
WUR: Dolfi Debrot
DRO: Frank van Slobbe
STENAPA

Invasive species

Lionfish abundance and control

BON
CUR
SXM
SAB
EUX

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

Invasive species

Monkey Monitoring: abundance and distribution

SXM

NFSXM: Tadzio Bervoets
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Monitoring Overview

December 2017

CATEGORY

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

Invasive species

Feral pig population assessment (trapping)

BON

Echo: Nathan Schmaltz, Sam Williams

Mammals

Bat monitoring

AUA
BON

FPNA
WildConscience: Fernando Simal, Linda Garcia

Mammals

Dolphin monitoring (since 1999)

BON

Ron Sewell

Mammals

Marine Mammal Monitoring (noise loggers Saba Bank)

SAB

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

Molluscs

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

SAB
EUX

WUR: Martin de Graaf, Erik Boman (PhD student)
SCF (SBMU): Ayumi Izioka

Natural resource use

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

SAB
EUX

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

Plants

Phenology of bats in cacti landscapes of Aruba

AUA

WildConscience: Linda Garcia, FPNA

Plants

Monitoring of tree growth and survivorship in reforestation areas

BON

Echo: Quirijn Coolen, Nicholas Verhey

Plants

Terrestrial Habitat Monitoring Program for Bonaire

BON

Echo: Lauren Schmaltz

Reptiles

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

EUX

STENAPA
RAVON: Tim van Wagensveld
EcoPro: Hannah Madden

Reptiles

Boa and Cascabel Monitoring

AUA

FPNA, Toledo Zoological Society: Andrew Odum

Reptiles

Red-bellied racer snake monitoring

EUX

CNSI: Kimani Kitson-Walters

Reptiles

Behavior of the endemic Aruban Whiptail lizard

AUA

FPNA, Auburn University: Jeff Goessling (PhD
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Monitoring Overview

December 2017

CATEGORY

SUBJECT

ISLANDS

ORGANIZATION(S): LEAD SCIENTIST

Seagrass and mangrove
ecosystems

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

BON
EUX
SXM

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

Seagrass and mangrove
ecosystems

Seagrass restoration BESE elements

BON

RU: Marjolijn Christianen
STINAPA : Sabine Engel

Reptiles

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

AUA, BON,
CUR, SAB,
EUX, SXM

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

Photo by: © Marion Haarsma
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List of Acronyms
AUA

Aruba

BON

Bonaire

CUR

Curaçao

SAB

Saba

EUX

St. Eustatius

SXM

St. Maarten

AMMF
BEST
BO project
CARIBSS
CARMABI
CEAB
CRF

Aruba Marine Mammal Foundation
Biodiversity and Ecosystem Services in Territories of European overseas
Policy Supporting Research project
Caribbean Speleological Society
Caribbean Research and Management of Biodiversity Foundation
The Blanes Centre for Advanced Studies, Spain
Coral Reef Foundation

DCNA

Dutch Caribbean Nature Alliance

DCBD

Dutch Caribbean Biodiversity Database

DRO
DLVV
(Santa Rosa)

Directorate of Spatial Planning and Development, Bonaire
Department of Agriculture, Livestock, Fishery and Farmers market
(Santa Rosa), Aruba

EcoPro

Ecological Professionals Foundation

ECPHF

Eastern Caribbean Public Health Foundation

EPIC
FPNA

Environmental Protection in the Caribbean
Fundacion Parke Nacional Arikok, Aruba

HAS

HAS University of Applied Sciences, the Netherlands

LVV

Department of Agriculture, Animal Husbandry & Fisheries, St. Eustatius
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NFSXM
Naturalis

Nature Foundation St. Maarten
Naturalis Biodiversity Center, The Netherlands

NIOZ

NIOZ Royal Institute for Sea Research, the Netherlands

NWO

NWO Netherlands Organisation for Scientific Research

RAVON
RuG
RU
SBMU
SCF
Smithsonian

Reptielen Amfibieën Vissen Onderzoek Nederland
University of Groningen, the Netherlands
Radboud University Nijmegen, the Netherlands
Saba Bank Management Unit
Saba Conservation Foundation
Smithsonian’s National Museum of Natural History

STCB

Sea Turtle Conservation Bonaire

STCC

Sea Turtle Conservation Curacao

STENAPA

St. Eustatius National Parks Foundation

STINAPA

National Parks Foundation Bonaire

UsA

University of St. Andrews, Scotland

UU

University of Utrecht, the Netherlands

UvA

University of Amsterdam, the Netherland

VHL

University of Applied Sciences VHL, the Netherlands

VU
Wildconscience

VU University Amsterdam, the Netherlands
Wildlife Conservation, Science and Education

WNF

World Wide Fund for Nature

WUR

Wageningen Universitwy and Research Centre, the Netherlands

WUR (Alterra)

Wageningen Environmental Research, the Netherlands
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Photos by: © Marion Haarsma

Reports and Publications Overview

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

Below you will find an overview of the reports and publications on biodiversity related subjects in
the Dutch Caribbean that have recently been published.

“Chamberland, V.F., Latijnhouwers, K.R., Huisman, J., Hartmann,
A.C., Vermeij, M.J.A. (2017).
Costs and benefits of maternally inherited algal symbionts in coral larvae.
Proceedings of the Royal Society B Biological Sciences, 284 (1857).”
“Lamb, A.D., Watkins-Colwell, G.J., Moore, J.A., Warren, D.L.,
Iglesias, T.L., Brandley, M.C. and Dornburg, A. (2017).
Endolymphatic Sac Use and Reproductive Activity in the Lesser Antilles
Endemic Gecko Gonatodes antillensis (Gekkota: Sphaerodactylidae).
Bulletin of the Peabody Museum of Natural History, 58(1), pp.17-29.”
“Losos, D.N., Weaver, J.B., Fies, T.W., Herrel, A., Fabre,
A.C., Losos, J.B. (2017)
The Curious Case of the Left-Sided Dewlap: Directional Asymmetry In the
Curaçao Anole, Anolis lineatus. Breviora. 553(1):1-7”
“Pfingstlm T., Baumann, J., Lienhard, A., Schatz, H. (2017).
New Fortuyniidae and Selenoribatidae (Acari, Oribatida) from Bonaire
(Lesser Antilles) and morphometric comparison between Eastern Pacific
and Caribbean populations of Fortuyniidae, Systematic & Applied
Acarology 22(12): 2190–2217”
“Maynard, J.A., Marshall, P.A., Parker, B., Mcleod, E., Ahmadia, G.,
van Hooidonk, R., Planes, S., Williams, G.J., Raymundo, L., Beeden,
R., Tamelander, J. (2017).
A Guide to Assessing Coral Reef Resilience for Decision Support. Nairobi,
Kenya: UN Environment. ISBN No: 978-92-807-3650-2”
“Statistics Netherlands (2017)
Trends in the Caribbean Netherlands 2017, Statistics Netherlands,
The Hague/Heerlen/Bonaire, ISBN 978-90-357-2387-0”
Photo by: © Brenda Kirkby
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Calendar
January

16 - 8 Feb

31 - 4 Feb
January - July 2

March

Online course

“Strategic Communication Mentored Online Course
This course is free and open to anyone, but is geared toward
coral reef managers and practitioners.
http://www.reefresilience.org/strategic-communication-mentored-online-course/”

Meeting

47th session of the Intergovernmental Panel on Climate Change (IPCC 47) ,
at a location to be determined.

Expedition

NICO expedition organized by NIOZ and NWO-Science

February
2

Event

World Wetlands Day

5-8

Forum

Social Coast Forum, Charleston, South Carolina, USA

6-9

Workshop

Expert Workshop on Marine Protected Areas and Other Effective Areabased Conservation Measures for Achieving Aichi Biodiversity Target 11
in Marine and Coastal Areas, Montreal, Canada

7-8

Symposium

World Symposium on Climate Change Communication, Graz, Austria

11-16

Meeting

Ocean Sciences Meeting, Portland, Orgeon, USA

3

Event

World Wildlife Day

7-9

Conference

5th World Ocean Summit, Riviera Maya, Mexico

12-18

Conference

6th International Marine Debris Conference, San Diego, California, USA

18-23

Forum

8th World Water Forum, Brasilia, Distrito Federal, Brazil

21

Event

World Planting Day

21

Meeting

11th Meeting of the Consultative Committee of Experts of the IAC (InterAmerican Convention for the protection of sea turtles), Washington DC

22

Event

World Water Day

The International Coral Reef Initiative (ICRI)
has declared 2018 the third International
Year of the Reef (IYOR 2018)

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

Photo by: © Kai Wulf, taken in Saba
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DCNA Contact information
Address:
Dutch Caribbean Nature Alliance
Kaya Finlandia 10A
Kralendijk, Bonaire, Dutch Caribbean
Contact us:
+599 717 5010
research@DCNAnature.org
www.DCNAnature.org
Social Media
facebook.com/DutchCaribbeanNatureAlliance
twitter.com/DCNA

Members of the Dutch Caribbean Nature Alliance

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

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

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

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

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

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

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

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

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

Sponsors
DCNA’s activities are generously supported
by The Dutch Postcode Lottery.
BioNews is funded by the Ministry of
Agriculture, Nature and Food Quality (LNV)

Ministry of Agriculture,
Nature and Food Quality

If you do not wish to receive future issues of BioNews, or if you know someone else who is interested in signing up to
BioNews, please contact us at research@DCNAnature.org or sign up here.
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The reports and publications on biodiversity related subjects in the Dutch Caribbean can be found in
the Dutch Caribbean Biodiversity Database (DCBD) (http://www.dcbd.nl). The DCBD is a central online
storage facility for all biodiversity and conservation related information in the Dutch Caribbean.
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