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Editor’s Letter
The Caribbean Netherlands Science Institute
(CNSI) recently conducted surveys of free-roaming
livestock on St. Eustatius, highlighting population
booms especially among goats and sheep. These
animals can decimate local landscapes and be
carriers of disease for native species and humans
alike. Understanding population shifts is crucial
in the sustainable management of the island’s
natural resources.
The results of a four-year study were just published, cataloging the butterfly species of St.
Eustatius over the winter months of 2009-2012.
This project also provided an update to species lists for the Dutch Caribbean islands of St.
Eustatius, Saba and St. Maarten. The butterfly
faunas of the three islands totals 44 species,
including seven new species records for St.
Eustatius. By comparing butterfly populations
between different habitat types, the researchers
determined which factors are important for increasing local diversity.

Dutch Caribbean, May 2020

On August 1, 2019 the SISSTEM project kicked off
at the University of Aruba, an ambitious program
aimed at the development of critical capacity for
Sustainable Island Solutions. SISSTEM advances
sustainability policies at an academic level, supporting resilience in small island states while
educating a new generation of academics that
have the skills and capacity to make these policies
a reality. In this article you can read more about
two recently started SISSTEM PhD projects.
New research links two known coral diseases,
skeletal eroding band and Caribbean ciliate infection, to a single originating pathogen. Studying
the physical symptoms along with their genetic
makeup, researchers were able to compare the
disease-causing pathogens. Understanding these
pathogens will prove instrumental in designing
mitigation strategies to protect the remaining
corals worldwide.
Enjoy!
The DCNA Team

Cover photo:
Lime Butterfly
by: © Binoy J S
Editors Letter photo:
West Indian lantana
by: © Diego Marquez
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Survey of Free Roaming Livestock on St. Eustatius
The Caribbean Netherlands Science Institute
(CNSI) recently conducted surveys of free-roaming livestock on St. Eustatius, highlighting population booms especially among goats and sheep.
These animals can decimate local landscapes
and be carriers of disease for native species and
humans alike. Understanding population shifts
is crucial in the sustainable management of the
island’s natural resources.
St. Eustatius’ landscape boosts a beautiful dry
tropical forest, an important and endangered
tropical ecosystem within the Caribbean (Janzen,
1988). According to the 2018 State of Nature
report for the Caribbean Netherlands, Debrot et
al. stated that these dry tropical forests are under
immense pressure, particularly from free-roaming
livestock. Since the 1950s, the overall decline in
agriculture paired with conservation efforts has led
to a gradual regrowth of the dry forests, however,
the increasing pressure of free-roaming livestock is
now reversing these trends (van Andel et al., 2016).
CNSI recently conducted surveys to update a
previous 2013 study by Debrot et al., on local
populations of free-roaming livestock. This update
supports the island government, Rijksdienst voor
Ondernemend Nederland (RVO) and the Dutch
government’s initiative to prioritize the removal
of these animals. Between November 2019 and
February 2020, populations of goats, sheep and
chickens were counted along a variety of permanent roads and trails, representing six different
habitats. Cows, although present on the island,
had populations too low to be estimated using
Distance sampling.

Goats

Of all livestock, goats are considered the most
harmful to the environment. This is due to their
ability to flourish in areas with low water availability
and graze in even the thickest of dry forests, unreachable by other animals (Campbell and Donlan,
2005, Polman et al., 2016). This study found goats
in all 6 habitat types (Madden, 2020). The area
with the highest goat density was the northern
hills (10.04/ha) and the lowest density was in the
upper Quill slopes (2.84/ha). Overall, the total goat
population has more than tripled in the past 7 years.
Current populations far exceed what the terrestrial
ecosystems can support, leading to an overall
decrease in soil and land quality within these areas.
A variety of studies have sought to determine the
maximum sustainable number of goats an ecosystem, such as that found on these Dutch islands,
can support. In Curaçao, researchers found that
once goats were removed from Christoffelpark to
below a density of 0.1/ha, vegetation was able to
recover very quickly (Debrot and de Freitas, pers.
comm.). A similar study on Bonaire found that goat
densities below 0.45/ha allowed for sustainable
plant regrowth (Debrot et al., 2018). On the uninhabited island of Redonda (Antigua), feral goat and
black rat removal led to a tenfold increase in land
bird populations, and an increase in plant diversity from 17 species in 2012 to 88 in 2019 (Island
Conservation).
In 2013, nine goat exclusion and non-exclusion plots
were installed in three different areas of the Quill
National Park to measure the impact of goat exclusion on vegetation growth (Madden, 2014,
Photo by: © Hannah Madden
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2015). By comparing data from the 2015 exclusion
and non-exclusion plots, it was determined that
there was a significant difference in the number
of species, plants and overall plant height in plots
from which goats were excluded, demonstrating
their positive impact within the park.

Sheep

Sheep have also been known to severely damage
local landscapes through overgrazing. This can
lead to an overall reduction in vegetation cover,
increase in bare ground and overall erosion (Van
Vuren and Coblentz, 1987). Sheep were detected
in town, lower Quill slopes and even the Quill crater
(Madden, 2020). However, the highest sheep
densities were in grassland habitats, where they
had a density of 17.60/ha, five times the population
estimate from 2013.

Chickens

Chickens were detected in all habitat types but
their numbers were significantly higher in urban
areas. The highest density of chickens was in
urban areas (9.02/ha) and the lowest in the upper
Quill slopes (0.72/ha), however this density is still
higher than the estimate from 2013 (Madden,
2020). There was an overall increase in chickens
island-wide, however populations in urban areas
have tripled in the last 7 years. This increase within
urban areas is most likely due to the availability of
food scraps and water.
Free-roaming chickens pose a variety of threats, including health concerns to both humans and other
animals, as well as preying on native iguana hatchlings, further stressing their populations (Lowney
et al., 2005, Gottdenker et al., 2005, Arshad et al.,
2000). Additionally, a parasite which is known to

infect almost all warm-blooded animals can often
be found in chickens (Hamilton et al., 2017). A
study from St. Kitts found nearly 41% of chickens
tested positive for this parasite. Furthermore,
these chickens could spread diseases to native bird
populations which may have not had any previous
exposure (Gottdenker et al., 2005).

Large-Scale Efforts

In general, large-scale conservation measures
appear to have a more significant impact than
smaller projects. There is already a project underway to reinforce parts of the cliff at Orange Bay,
which will also include minimizing erosion through
goat exclusion zones and replanting native flora.
Additionally, exclusion plots within the Quill and
Boven National Parks have already demonstrated
how vegetation within fenced off areas can regenerate within just a few years.
This study highlights the importance of monitoring
and managing free-roaming livestock on the island.
The study concluded by recommending the removal of all free-roaming livestock from vulnerable
ecosystems (such as the Quill and Boven National
Parks). CNSI also encourage local government to
support and provide training for livestock owners,
perhaps by providing subsidized fencing and feed
material so that farmers can improve management
of their herds. Furthermore, it is important that the
status of these populations continues to be monitored, with recommendations to repeat surveys
every five years. This will help measure the effectiveness of the planned removal project. Additional
research concerning the impacts of feral livestock,
such as chickens on native flora and fauna, could
also help guide conservation and management
actions in the future.

Below:
Population density and size
estimates (mean ± SE) for
free-roaming goats, sheep and
chickens in the different habitats of
St. Eustatius (2019-2020 surveys)
(Madden, 2020).
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New Butterfly Census for the Dutch Caribbean Windward Islands
The results of a four-year study were just
published, cataloging the butterfly species of
St. Eustatius over the winter months of 20092012. This project also provided an update to
species lists for the Dutch Caribbean islands of
St. Eustatius, Saba and St. Maarten. The butterfly faunas of the three islands totals 44 species,
including seven new species records for
St. Eustatius. By comparing butterfly
populations between different habitat types,
the researchers determined which factors
are important for increasing local diversity.
Aside from being a colorful addition to any garden,
butterflies are of great importance to local ecosystems. Butterflies are often used as an indicator
for the health of a particular environment. For
example, dense and diverse butterfly populations
typically correspond to areas of equally dense and
diverse plant life and other invertebrates, which
often include important pollinators and natural pest
control (butterfly-conservation.org). Furthermore,
because butterflies are so sensitive to changes
in their environment, ecologists can use them to
study the overarching impacts of climate change,
urbanization and habitat loss within a specific area.
Although these species have great ecological
importance, very little is known about the speciesspecific distribution throughout most of the
Caribbean. Previous studies attempted to document resident populations; however, these studies
have often resulted in conflicting data, with species
counts varying widely. For example, species counts
for St. Eustatius varied between 21-27 different
species, and for Saba between 13-27 (Davies and
Smith, 1997; L.D. Miller and J. Y. Miller, personal
communication).
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For those interested, similar work is already available for the leeward Dutch islands. The guide book
Butterflies and moths of Curacao, Aruba and
Bonaire, by Debrot and Miller provides full-color
pictures and information on 78 species found in the
ABC-islands. The book can be obtained through
Carmabi and in bookstores.

Bridging the Knowledge Gap

To narrow this knowledge gap, researchers from
Wageningen Marine Research, St. Eustatius
National Parks Foundation (STENAPA), Caribbean
Netherlands Science Institute (CNSI), Wageningen
University, Carmabi Foundation Curaçao and the
University of Florida monitored butterflies on St.
Eustatius. Studying various natural habitats, the
butterfly populations within the three windward
Dutch islands were compared to those of neighboring islands. Along with visual surveys, literature
records for nine nearby islands were also collected
to compile a more complete list of known butterfly
species. These islands can be seen in Figure 1a.
This study monitored butterflies on St. Eustatius
over the winter months (January-April) for four
years (2009-2012) along transects of four different
habitats. These habitats were the Quill crater, Quill
flanks (wind sheltered, southwestern side), lower
Quill flanks (of the outskirts of Oranjestad) and the
northern hills. A map of these transects can be seen
in Figure 1b. This project also provided updated
species lists for the neighboring islands of Saba and
St. Maarten. In total, 44 species of butterflies were
identified between the three islands, including
seven new species on St. Eustatius.

Local Fauna

During this study, 8,696 individual butterflies
were documented, of which, only 177 could not be
properly identified. A total of 32, 29 and 36 species
were found on St. Eustatius, Saba and St. Maarten
respectively. Species richness and diversity were
highest in areas with more diverse vegetation, such
as on the lower Quill flanks.
Papilio demoleus or the “Lime Butterfly” was documented on the island. This species has become
quite common in Jamaica and is spreading to
neighboring islands (Eastwood et al., 2006). This
is a recently introduced invasive species known to
lay its larvae on the limeberry (Triphasia trifolia), a
plant from southeast Asia which was introduced to
the Caribbean for its edible berries. Unfortunately,
the Lime Butterfly is known to be a pest for important Caribbean citrus crops.
There were also several butterflies found in very
small microhabitats, such as the crimson-banded
black, zebra longwing and the tiger swallowtail
butterfly. These three species were only found
in and around the Quill crater. As this is an area
where vegetation has historically been dramatically
impacted during hurricane seasons, the Quill, and
especially its crater may function as a refuge for native species as it offers partial protection from the
elements. The more complex the topography the
more likely species will find shelter during extreme
weather.
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Figure 1:
Map of St. Eustatius (a) in the Lesser Antilles and (b)
showing the four habitat transects Quill Crater (QC), Quill
Flanks (QF), Lower Quill Flanks (LQF) and Northern Hill (NH)

Of the 44 documented species, nearly half were
from the Pieridae family, a butterfly group known
for being large, strong and fast flying. These
butterflies were noted in each of the four different
habitat types. The second most common butterfly was from the Lycaenidae family, a physically
smaller group of butterflies known to inhabit dry,
resource-limited areas. These species were found
in all but one habitat, the Quill crater.

Local Flora

Butterflies are sensitive to changes within their
environment and are highly reliant on local plant
diversity. In 2017, the total number of plants on St.
Eustatius amounts to 626 species (Axelrod, 2017).
In the 1950s, large portions of land were cleared
for agriculture, however, this has been abandoned
in recent years and these areas have been left
to regenerate back into native thorny woodland
(Freitas et al., 2012). Unfortunately, areas heavily
grazed by feral goats and cattle have seen a near
complete loss of lowland forests, but also along the
upper crater rim of the Quill where the unique and
sensitive elfin forest might still persist (Debrot et al.
2013). The availability of larval host plants determine if local butterflies are capable of reproducing
on the island. Larval host plants were documented
as being present for all but 2 of the butterfly species. Therefore it is concluded that breeding is
possible for the other 42 species.

Importance of Elevation

Traditionally it was believed that land area was the
greatest limiting factor for butterflies, however,
this study along with previous studies show that
habitat diversity and elevation play a more important role (Ricklefs and Lovetter, 1999). Even though
St. Eustatius and Saba are smaller in size than
neighboring islands, they host a large number of
total butterfly species. Understanding the geology,
urbanization, agricultural history and other human
factors on an island can give insight into the struggles facing these species. Deforestation and the
use of insecticides can greatly reduce local butterfly
populations, as seen on Martinique (David and
Lucas, 2017).
Finally, butterfly species compositions between
the nine islands could be separated into two
groups. The more species-diverse islands were
those of Saba, St. Eustatius, St. Martin, Antigua,
Montserrat, Nevis, and St. Kitts, each with higher
elevations than the second group. The second
group of islands, having much lower elevations,
included Anguilla, St. Bartholomew, and Barbuda,
which all had less diverse butterfly populations. For
these islands, elevation appears to be an important
factor in the richness and diversity among butterfly
populations.
Having an updated species list for resident butterfly populations will aid in conservation efforts on
these islands. Since they are an important indicator
species, they can help sound the alarm for larger
ecological trends that could be adversely affecting
these islands. This research will help guide local
conservation efforts leading into the future.
Above: Photos by: © Hannah Madden, Below: Photos by: © Michiel Boeken
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Sustainable Island Solutions through Science,
Technology, Engineering and Mathematics (SISSTEM)
On August 1, 2019 the SISSTEM project kicked
off at the University of Aruba, an ambitious
program aimed at the development of critical capacity for Sustainable Island Solutions. SISSTEM
advances sustainability policies at an academic
level, supporting resilience in small island states
while educating a new generation of academics
that have the skills and capacity to make these
policies a reality. SISSTEM offers a 3-year, 180 EC
bachelor program in STEM with specializations
in bio-environmental sciences, technology and
engineering, and informatics and data sciences;
a 1.5-year, 90 EC multidisciplinary master program, PhD projects for sustainable development
in small island states and a research and development center. The SISSTEM project is the result of
a collaboration between the University of Aruba,
KU Leuven and the initial phase is funded by the
EU as part of the EDF-11 fund.
In this article you can read more about two recently
started SISSTEM PhD projects. Keep an eye on the
coming BioNews issues to learn more about the
other SISSTEM projects.
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		Vertical Farming
		on Aruba:
		opportunities
		
for Small Island
		States

		Development of
		an optimized
		sustainable waste 			
		management
		
system for Aruba
			
By Colleen Weekes (PhD student of the University
of Aruba), Jo Van Caneghem, Wim Dewulf and Karel
Van Acker (Katholieke Universiteit Leuven)

By Kryss Facun PhD student of the University of
Aruba and KU Leuven, Belgium (Sandwich PhD),
Promotor: Bram Van de Poel
Vertical farming it is a rising trend and is being
implemented mainly in urban areas to boost local and sustainable food production. Small Island
States, such as Aruba, are lacking land for massive
agricultural development, so growing vertically
and indoors is a great opportunity to become more
self-sufficient, and partly independent on agri-crop
import. This project is a collaboration between the
University of Aruba and the University of Leuven.
They will investigate the possibilities of indoor
vertical farming on the small island of Aruba. They
will optimize the ideal conditions with respect
to climate and light quantity and quality to grow
plants in a controlled indoor farm. They will grow
favorable specialty crops (such as strawberries)
with a short storage life, to reduce the dependency
of import. They also have the ambition to translate
knowledge on plant physiology and photobiology,
to agricultural and innovative vertical farming
applications for real-life situations. Eventually they
have the ambition to provide locally produced fruits
and vegetables making Aruba’s food production
economy more sustainable.

Rapidly increasing waste generation is posing significant challenges to small island developing states
(SIDS) where geographic isolation, high population densities, limited regulatory frameworks and
competing land uses compound issues related to
municipal solid waste (MSW) management. This is
particularly the case in Aruba where the majority of
waste has been deposited without pre-treatment
at landfill. The main aim of this PhD research is to
improve MSW management by maximizing local
reuse and recycling as well as employing energy
and resource recovery technologies, taking into
account the specific socio-economic context of
Aruba. Investigated technologies may include
the fermentation of organic fractions, small-scale
waste incineration with energy recovery or component remanufacturing technologies. The development of these waste management systems will
be based on life cycle and material flow analysis.
Research is incipient with focus being placed on
data collection and identification of data gaps as
it relates to waste mass flows and composition as
well as the waste collection and treatment strategies currently being employed on the island.
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Genetic Analysis Finds Link in Coral Diseases

New research links two known coral diseases,
skeletal eroding band and Caribbean ciliate infection, to a single originating pathogen. Studying
the physical symptoms along with their genetic
makeup, researchers were able to compare the
disease-causing pathogens. Understanding these
pathogens will prove instrumental in designing
mitigation strategies to protect the remaining
corals worldwide.
Over the past 30 years, there has been a significant
loss of coral coverage worldwide. Reports indicate
that the Indo-Pacific region has experienced an
estimated 50% loss whereas the Caribbean has experienced a shocking loss of nearly 80% (Gardener
et al. 2003; Bruno and Selig 2007; Pollock et al.
2011). These remaining corals are under immense
pressure from climate change, declining water
quality, pollution and coral disease. Within the last
10 years, coral disease incidents have increased
significantly, further stressing the remaining corals
(NOAA). Coral disease can be caused as either a
biological response to bacteria, fungi or virus, or
through a physical response to changes in water
quality or pollution (NMFS, 2001). Unfortunately,

there is a lack of information concerning most of
these diseases and, in some cases, isolated research
has led to the same disease being classified under
different names around the world.

SEB versus CCI

A new study, led by the University of Milan and
the Marine Research and High Education Center
of the Maldives, worked to link two known coral
diseases, skeletal eroding band (SEB) within the
Indo-Pacific and Caribbean ciliate infection (CCI)
in the Caribbean. Through studying the physical
manifestation of the disease and genetic diversity
of the infecting agents, single celled organisms
known as Halofolliculina ciliates, researchers were
able to compare these two diseases to determine if
they were actually the same.

The Debate

Both SEB and CCI attack healthy coral tissue, leaving a thick dark-gray band between healthy and
infected areas. SEB, one of the first documented
and described coral diseases within the Indo-Pacific
(Antonius 1999), is known to affect over 82 different types of coral species (Page et al., 2015).

Originally it was thought that this disease was
introduced to the Caribbean (Croquer et al., 2006)
to eventually become what is now known as CCI.
This point is quite contentious within the scientific
community as researchers have not yet been able
to fully investigate the diseases to determine if the
two diseases are in fact related.

The Study

This research worked to fill in these knowledge
gaps and settle this debate once and for all. By
investigating each disease, researchers could
determine if the disease pathogens were genetically related or if they represented different species
of Halofolliculina.
Corals were sampled between June 2017 and
October 2019 within the Caribbean (Curaçao and
Bonaire), the Red Sea (Saudi Arabia) and the Indian
Ocean (Republic of the Maldives). In each location,
small coral fragments were collected from diseased
coral. The idea was to identify any differences in
color or shape of the disease ciliates.

A reef coral (Diploria labyrinthiformis) infested by the
Caribbean Ciliate Infection. Photo by Simone Montano
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The Results

by two different pathogens. This DNA sequencing
was able to prove that the ciliates known to cause
both diseases are in fact related. Although there
were a few genetic differences, this could be a
result of biogeographical separation in their evolution, since ciliates often have high genetic diversity.
Therefore, it’s possible that they represent a single
species. Researchers concluded that the pathogen
causing both of these diseases are related.

Furthermore, in all samples, the disease caused
tissue loss and bare skeleton, which were covered
by loricae, the hard casing of the ciliates. These ciliates settled within clusters which appeared as dark
spots on the coral. In high densities, this eventually
formed a black or dark green band between healthy
and infected tissues. From visual inspection, the
disease-causing agent appears to be identical
between the Caribbean, Indo-Pacific and Red Sea.

Understanding and being able to treat coral disease
will become increasingly important as the threats
against corals continues to increase. The more we
understand about these diseases, the more likely
a treatment can be prescribed to help restore the
reefs to a healthy state. Furthermore, finding links
between known diseases, such as these, will help
coordinate effort and maximize research efficiency.

Scientists were able to show strong correlations
between the pathogens known to cause SEB and
CCI and documented similarities within lesion
and settlement patterns of the disease in all three
locations. Overall, there was no significant difference within the distribution, settlement patterns
or general size of the disease agent within the
infected corals.

The DNA sequencing conducted in this experiment
was the first of its kind for this species and will serve
as the baseline for future genetic evaluations of
this and related species in the future. Although the
visual manifestation of these diseases was very
similar, they were previously thought to be caused

For more information see:
Montano, S., Maggioni, D., Liguori, G., Arrigoni, R.,
Berumen, M.L., Seveso, D., Galli, P., Hoeksema,
B.W. (2020) Morpho-molecular traits of IndoPacific and Caribbean Halofolliculina ciliate infections. Coral Reefs 39 (2): 375–386.

Sampling localities in the Caribbean Sea (Curaçao and Bonaire),
Red Sea (Saudi Arabia), and Indo-Pacific (Republic of the Maldives)
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Research Overview

February - March 2020

CATEGORY

SUBJECT

DC
ISLANDS

ORGANIZATION(S): LEAD SCIENTIST(S)

Birds

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

BON

Echo: Julianka Clarenda

Birds

Annual lora count: counting Bonaire’s endemic parrot with the help of volunteers

BON

Echo: Julianka Clarenda
DRO: Diego Marquez
STINAPA: Albert Christiaan

Birds

Red-billed Tropicbird movements during early chick-rearing

EUX

CNSI: Hannah Madden
Clemson University: Phillippa King

Climate change

Teatime4science (seagrass and mangroves http://www.teatime4science.org)

BON

STINAPA: Sabine Engel

Coral Reef Ecosystems

Factors effecting juvenile Diadema (longspine sea urchin) survival

SAB

WUR: Oliver Klokman (student)
SCF

Fisheries

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

BON
SAB, EUX

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

Fisheries

Historical fisheries (Funded by WWF-NL)

BON
SAB, EUX

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

Fisheries

Shark bycatch monitoring programme

SAB

NEV: Paddy Walker, Irene Kingma
SCF: Ayumi Kuramae Izioka
MOTE marine lab: Robert Nowicki

Fisheries

Shark bycatch reduction

SAB

SCF: Ayumi Kuramae Izioka

Plants

Caterpillar study/ pharmacological survey

EUX

ERASMUS University
University of Guadeloupe
CNSI: Hannah Madden, Linda Matignon(student)

Plants

Testing effective ways to grow native plants

BON

Echo: Johan van Blerk

Plants

Germination of seeds of indigenous trees of Curaçao

CUR

CARMABI: John de Freitas

Plants

Vegetation Christoffel Park

CUR

CARMABI: Erik Houtepen

Reptiles

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

EUX

RAVON: Tim van Wagensveld, Ronald Zollinger

Reptiles

Red-bellied racer snake research

EUX

RAVON:
CNSI: Hannah Madden
Karolina Pyrycz (student)
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Long Term Projects
CATEGORY

SUBJECT

DC
ISLANDS

ORGANIZATION(S): LEAD SCIENTIST(S)

Anthropogenic Impact

Anthropogenic Impact Analyses, Aruba National Park

AUA

FPNA: Giancarlo Nunes

Terrestrial and marine
environment

Open Science for Aruba (a baseline study of the island’s environment focusing on air quality, green coverage on land, water
quality and coral reef coverage using satellite imagery and setting up monitoring stations for air- and water quality )

AUA

Metabolic Foundation: Tony Sevold, Christie Mettes

Coral Reef Ecosystems

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

CUR

Smithsonian: Carole Baldwin

Coral Reef Ecosystems

Diadema Antillarum Population Assessment

EUX

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

Coral Reef Ecosystems

Bloom dynamics of benthic cyanobacterial mats on coral reefs

BON

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

Coral Reef Ecosystems

The role of parrotfish behavior in structuring benthic coral reef communities

BON

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

Coral Reef Restoration

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

BON

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

Coral Reef Restoration

St. Maarten’s Coral Restoration Project

SXM

NFSXM: Melanie Meijer zu Schlochtern
CRF

SXM

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

Coral Reef Restoration

Plant a million coral initiative (IntelliReefs)

Coral Reef Restoration

Development of restoration methods for threatened Caribbean coral species

BON, CUR

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

Coral Reef Restoration

Postsettlement dynamics of Caribbean corals & Reef restoration

CUR

CARMABI: Mark Vermeij
Secore: Valerie Chamberland
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Long Term Projects
CATEGORY

SUBJECT

DC
ISLANDS

ORGANIZATION(S): LEAD SCIENTIST(S)

Coral Reef Restoration

Artificial structures that encourage larvae settlement and discourage the growth of competitor species

CUR

University of Illonois: Amy Wagoner Johnson, Bruce
Fouke, Gabriel Juarez
San Diego State University: Forest Rohwer
CARMABI: Kirsten Marhaver, Mark Vermeij

Database

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

All

Naturalis: Sander Pieterse, Hannco Bakker, Bert

Interstitial biodiversity

Moleculair biodiversity analysis of marine communities by metabarcoding

EUX

Naturalis: Arjen speksnijder
ANEMOON: Niels Schrieken

Invasive species

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

BON

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

Invasive species

* Impact of Halophila stipulacea on the availability of benthic diatoms as a food source for a commercially important deposit
feeders in a native and invasive habitat
* Halophila stipulacea regrowth study to understand the general biology and spread of the seagrass.

EUX

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

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

Marine Park

Marine Park Aruba

AUA

FPNA: Sietske van der Wal
DNM: Gisbert Boekhoudt

Marine Litter

Clean Coast Bonaire (Citizen science project, OSPAR methodology)

BON

Boneiru Duradero: Sharon Bol, Carolyn Caporusso

Plants

Botanical Garden Aruba

AUA

FPNA: Natasha Silva

Plants

Wildlife Garden Reserve

AUA

FPNA: Giancarlo Nunes

Plants

Local vascular plants inventory (Funded by Prince Bernhard Cultural Fund)

SXM

University of Puerto Rico: Franklin Axelrod
EPIC
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Long Term Projects
DC
ISLANDS

CATEGORY

SUBJECT

Public Health

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

CUR

ORGANIZATION(S): LEAD SCIENTIST(S)
Naturalis: Klaas-Douwe B. Dijkstra
ECPHF: Teresa Leslie

EUX

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

CUR

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

Sustainability

Sustainable Island Solutions through Science, Technology, Engineering and Mathematics (SISSTEM):
- Vertical Farming on Aruba: opportunities for Small Island States ( Kryss Facun)
- Development of an optimal waste management system for Aruba (Colleen Weekes)
- Detection and spatial analysis of urbanization and land use change in small island states, by means of GIS and remote sensing techniques (Start pending)
- Connectivity of Marine Fish Populations (Start pending)
- Sustainability in the agri-food chain group: life cycle analysis for a more sustainable agrifood chain on Aruba (Start pending)
- Comparative research on social innovation and just resilience in the governance of small insular socio-ecological systems
(Start pending)
- Engineering sustainability... or sustainable engineering. Research project on the edge of sustainability, engineering, entrepreneurship, and education in Aruba (Start pending)

AUA

University of Aruba: Eric Mijts
KU Leuven: Jo Van Caneghem, Wim Dewulf, Karel Van
Acker, Bram Van de Poel

Spational Planning

Nature inclusive spatial planning for Small Island Development States

BON

WUR: Peter Verweij

Threats and risks

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

EUX

WUR: Diana Slijkerman

Reforestation

Reforestation Project on St. Eustatius

The role of sponges as key ecosystem engineers of coral reef ecosystems
Sponges
Pumping iron: can iron availability fuel the sponge loop and affect coral reef community structure? (Misha Streekstra)
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Long Term Projects
CATEGORY

SUBJECT

DC
ISLANDS

ORGANIZATION(S): LEAD SCIENTIST(S)

Wetlands

Wetland habitat enhancement

AUA

FPNA: Giancarlo Nunes

Bioproducts

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

BON

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

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)

BON

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

NWO Projects in the Dutch
Caribbean

Invasive species

Global defaunation and plant invasion: cascading effects on seagrass ecosystem services

BO-projects in the Dutch
Caribbean (Min LNV)

Birds

BO-43- Flamingo mortality

BON,

WUR: Dolfi Debrot
Cargill Salt Bonaire
Mangrove Center: Elly Albers Stinapa
OLB

Coral Reef Ecosystems

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

BON, CUR

WUR: Erik Meesters

DCBD

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

AUA, BON,
CUR, SAB,
EUX, SXM

WUR (Alterra): Peter Verweij
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Long Term Projects
CATEGORY

DC
ISLANDS

SUBJECT

ORGANIZATION(S): LEAD SCIENTIST(S)
WUR: Dolfi Debrot
CNSI: Kimani Kitson-Walters
PiskaBon, STINAPA
SCF: Kai Wulf, Ayumi Kuramae

Fisheries

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

EUX, SAB,
BON

Marine biodiversity

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

SAB

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

Marine mammals & sharks

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

SAB, EUX

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

Marine mammals

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

BON, SAB,

WUR: Dolfi Debrot, Dick de Haan, Meike Scheidat

Would you like to share a news item?
Please e-mail us: research@DCNAnature.
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Monitoring Overview

February - March 2020

CATEGORY

SUBJECT

DC
ISLANDS

ORGANIZATION(S): LEAD SCIENTIST(S)

Birds

Flamingo Abundance

BON

DRO: Frank van Slobbe
Cargill
STINAPA: Paulo Bertuol

Birds

Monitoring vulnerable parrot nests (remote camera sensing work)

BON

Echo: Julianka Clarenda, Sam Williams

Birds

Aruban Brown-Throated Parakeet Conservation

AUA

FPNA: Giancarlo Nunes
ABC: Greg Peterson

Birds

Aruban Burrowing Owl Conservation

AUA

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

Birds

Yellow-shouldered Amazon parrot roost counts

BON

Echo: Julianka Clarenda
DRO: Diego Marquez
STINAPA: Albert Christiaan

Birds

Bird Monitoring (Caribbean Waterbird Census)

BON
SXM

STINAPA: Paulo Bertuol
EPIC: Adam Brown

Tern monitoring(artificial nesting islands)

BON

STINAPA: Paulo Bertuol
Cargill
DRO
WUR: Dolfi Debrot

Birds

Terrestrial Bird and Habitat Monitoring

BON
CUR
SAB
SXM
EUX

Echo: Julianka Clarenda
FPNA: Giancarlo Nunes
STINAPA: Paulo Bertuol, Caren Eckrich
STENAPA
CNSI
Curassavica: Michelle da Costa Gomes
CARMABI: Erik Houtepen

Birds

Red-billed Tropicbird reproductive success

Birds
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STENAPA: Erik Boman
Would you like to share a news item?
CNSI: Hannah Madden

Please e-mail us: research@DCNAnature.

Monitoring Overview
CATEGORY

February - March 2020

SUBJECT

DC
ISLANDS

ORGANIZATION(S): LEAD SCIENTIST(S)

Birds

Red-billed Tropicbird monitoring

SAB

SCF: Kai Wulf
WUR: Mardik Leopold
Michiel Boeken

Birds

Red-billed Tropicbird migration routes

EUX

CNSI: Hannah Madden
Clemson University: Patrick Jodice

Birds

Pelican monitoring

SXM

NFSXM: Melanie Meijer zu Schlochtern, Saskia Werner

Coral reef ecosystems

Global Coral Reef Monitoring Network

BON
CUR
SAB
EUX
SXM

STINAPA: Caren Eckrich, , Roxanne Francisca
CARMABI: Mark Vermeij
SCF (SBMU): Ayumi Kuramae Izioka
STENAPA: Jessica Berkel
NFSXM: Melanie Meijer zu Schlochtern
CNSI: Johan Stapel, Kimani Kitson-Walters

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
NIOZ: Fleur van Duyl, Rolf Bak

Environmental

Water quality testing

SXM

NFSXM: Melanie Meijer zu Schlochtern
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)

AUA
BON
CUR
SAB
SXM
EUX

WUR: Erwin Winter, Dolfi Debrot, Martin de Graaf
FPNA: Giancarlo Nunes
STINAPA: Caren Eckrich, Roxanne Francisca
CARMABI: Mark Vermeij
SCF(SBMU): Ayumi Kuramae Izioka
STENAPA: Jessica Berkel
NFSXM: Melanie Meijer zu Schlochtern

Fish

Spawning monitoring: Red hind surveys on Moonfish Bank

SAB

SCF (SBMU): Ayumi Kuramae Izioka

Fish

Fish and fishery monitoring (Barracuda’s, sharks and eagle rays, tarpons, marine mammals, (fishing) boats, fisherman)

BON

STCB: Kaj Schut
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Monitoring Overview

February - March 2020

CATEGORY

SUBJECT

DC
ISLANDS

ORGANIZATION(S): LEAD SCIENTIST(S)

Hydrology

Hydrology Lac Bay

BON

STINAPA: Sabine Engel
WUR: Klaas Metselaar

Insects

Bee tracking

BON

Echo: Julianka Clarenda
STINAPA: Sabine Engel, Johan Blerk

Invasive species

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

BON
EUX

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

Invasive species

Lionfish abundance and control

BON
CUR
SXM
SAB
EUX

STINAPA: Paulo Bertuol (50 meter traps)
CARMABI: Mark Vermeij
NFSXM: Melanie Meijer zu Schlochtern
SCF (SBMU): Ayumi Kuramae Izioka
STENAPA: Jessica Berkel

Invasive species

Feral pig population assessment (trapping)

BON

Echo

Invasive species

Mitigation and monitoring of Boa, Rubber Vines, and Feral Cats in nature conservation sites

AUA

FPNA: Giancarlo Nunes

Mammals

Bat monitoring

AUA
BON

FPNA: Giancarlo Nunes
WildConscience: Fernando Simal, Linda Garcia

Mammals

Dolphin monitoring (since 1999)

BON

Ron Sewell
WUR: Bart Noort, Dolfi Debrot
SCF (SBMU): Ayumi Kuramae Izioka
AMMF: Angiolina Henriquez
STENAPA: Jessica Berkel (sighting forms)
NFSXM: Melanie Meijer zu Schlochtern (sighting forms)
SCCN
Echo: Julianka Clarenda
STINAPA: Paulo Bertuol

Mammals

Marine Mammal Monitoring (noise loggers Saba Bank)

AUA
SAB
EUX
SXM

Plants

Dry forest monitoring

BON
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Monitoring Overview

February - March 2020

CATEGORY

SUBJECT

DC
ISLANDS

ORGANIZATION(S): LEAD SCIENTIST(S)

Plants

Monitoring of tree growth and survivorship in reforestation areas

BON

Echo: Julianka Clarenda

Reptiles

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

EUX

STENAPA: Erik Boman
RAVON: Tim van Wagensveld
UvA: Thijs van den Burg

Reptiles

Boa Life History

AUA

FPNA: Giancarlo Nunes
Eckerd College: Jeff Goessling

Reptiles

Population dynamics of the endemic Aruban Whiptail lizard

AUA

FPNA
Eckerd College: Jeff Goessling

Seagrass and mangrove
ecosystems

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

BON
EUX
SXM

STINAPA: Sabine Engel, Caren Eckrich
WUR: Klaas Metselaar
NFSXM: Melanie Meijer zu Schlochtern
CNSI: Kimani Kitson-Walters

Seagrass ecosystems

Seagrass restoration BESE elements

Reptiles

Sea turtle monitoring:
-Satellite tracking
-Nest monitoring
-In water surveys (BON, CUR, SXM)
-Fibropapillomatosis presence (BON)
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AUA, BON,
CUR, SAB,
EUX, SXM
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STINAPA: Sabine Engel
WUR: Marjolijn Christianen
TurtugAruba Foundation
STCB: Kaj Schut
STCC: Sabine Berendse
STENAPA: Jessica Berkel
SCF: Kai Wulf
NFSXM: Melanie Meijer zu Schlochterns,
Saskia Werner

The Dutch Caribbean nature conservation organisations are in need for
research projects on specific topics to safeguard biodiversity and promote
the sustainable management of the natural resources of the islands.

Monitoring and Research Wishlist
1. Coastal water quality/nutrients
and interaction with groundwater:
Note: Recently during the NICO expedition researchers
looked at this around Bonaire and Curaçao.

•

•
•
•
•
•
•
•
•
•

Possible link to fish diseases/incidence of Fibropapillomatosis
in green turtles in Lac, Lagoon and Curaçao can be used 		
to determine the linkages with water quality, pollutants
in sediments, etc serving as indicators, or sentinels for the
health of these important ecosystems.
Pollutants (oil, heavy metals, pesticides, endocrine disruptors,
plastics, microbial etc) entering coastal waters (subterraneously)
from land and their effects on marine organisms (Curaçao).
Quantifying terrestrial hydrological controls on nutrient and
sediment fluxes into shallow seas (Bonaire).
Stoichiometric aspects of nutrient enrichment
on Caribbean reefs (Curaçao).
What do coral communities do “well” in places where they
are not expected? What makes corals cope with
more nutrients, warmer waters etc? (Curaçao)
Design of cheap but effective waste water systems
(using waste to generate biomass, energy etc.) (Curaçao)
Water quality & pollutants in sediment of Spanish Lagoon (Aruba).
Economical and feasible waste and waste water
management options (St. Maarten).

2. Climate Change

•
•
•
•
•

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

•

Effects on sea turtles and their nesting beaches.

•

Effects of changing temperatures and hurricane
damage on cloud forest of Saba.
Develop an effective terrestrial monitoring program
to enable hurricane damage and recovery assessment.
Island specific mitigation measures for climate change
effect (St Maarten).

•
•

Currents and sand transportation (and production from 		
Halimeda) in Lac (Bonaire) – very important to management
of this Ramsar site. Note: HVL student has started to
investigate this
Investigate all sand producing organisms to better 		
understand where sand (and beaches) come from (Curaçao).
Effects on beach accretion and depletion Statia and
potential of reef restoration/beach restoration.
Sedimentation rates (St. Maarten).

5. Yarari Sanctuary

•

3. Hydrology

•
•
•

Mapping of groundwater levels and flows [Bonaire].
Nearshore-offshore mixing (Curaçao).
A thorough study of Simpson Bay ‘s hydrology and water
quality, particularly related to land-based sources of
pollution. Identify key sources of pollution and track
them back to their source (St. Maarten).

Water quality testing and impacts of poor water quality on
marine life (St. Maarten).
Monitoring the sedimentation on the reefs around Saba.
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4. Morphodynamics
(near shore coastal hydrodynamics, current models):
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•
•
•

Marine mammals: aerial survey (SSS islands (Saba Bank
and waters surrounding Saba, St. Maarten and
St. Eustatius), seasonal presence, isolation and abundance
as well as seasonal migratory destination(s) and population
history of humpback and Bryde’s whales in the
Dutch Caribbean.
Sharks: Ecological role of Saba Bank for sharks
(nursery for nurse sharks, tigersharks, silky sharks?).
Analyze 10 year dolphin sighting database (Bonaire)
Ecological role of the Saba Bank passage (between Saba and
Saba Bank) for deepwater sharks (e.g. dog fish).

The Dutch Caribbean nature conservation organisations are in need for
research projects on specific topics to safeguard biodiversity and promote
the sustainable management of the natural resources of the islands.

Monitoring and Research Wishlist
6. Invasive species:

7. Birds

8. Carrying capacity/management effectiveness

•

•

•

•

•
•
•
•
•
•

Follow up studies of impact of rats (and cats)
on nesting tropic birds.
The effects of the invasive seagrass Halophila stipulacea
on the native seagrasses in the area of Lac Bay, St. Eustatius
and St. Maarten, and the ecological impacts (e.g on green
turtles feeding in Lac [and Lagun], Bonaire and St. Eustatius;
on conch feeding and recruitment [aggregations of juvenile
conch under Halophila in Statia], sea urchins, etc.)
Note: NWO funded Projects by Marjolijn Christianen (WUR)
looked at this in relation to sea turtles. Also Erik Boman 		
(WUR) & CNSI looked at this in relation to conch.
Scaevola taccada (White inkberry/Beach naupaka) spread
and potential impact on sea turtle nesting on Klein Bonaire.

Migratory birds – patterns, habitat use with an
emphasis on nesting species (Bonaire).

•

Yellow shouldered parrot:
◊ Genetics of yellow shouldered parrot
		 (establish uniqueness of Bonairean Parrot as compared
		 to Venezuelan islands).

◊ What is the effective (i.e., breeding) population size of

		

lora as compared to the total population.

•

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

Donkey, cat, pig population size distribution and
grazing impact on Bonaire. Note: Echo is working on
a pig control programme.
Management of Corallita
Note: A running NWO project looked at this.

•
•

•

Trapping lionfish in deep waters. Note: A project is
running by WUR and WNF on the Saba Bank.
Impact and potential management plans for invasive 		
species. This includes: monkeys, iguanas, mongoose,
african land snail, racoons, red eared slider (St. Maarten).
Invasive species (size, distribution, threat management): 		
boa, rubber vine, tilapia, goats, rats, cats, dogs,
cane toad (Aruba).

Photo by: © Miro Zumrik
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BNMP reef carrying capacity and implications for 			
management (only old and dubious data available, urgent
need for an update under current circumstances and
how carrying capacity is influenced by management,
e.g. can carrying capacity be increased with proper
management. Consider also new types of recreation such
as kite surfing and assess actual effects).
Effectiveness of nature management, both marine 		
and terrestrial (is management having an effect and what
management actions should be improved or instated?)
Saba/Statia trails (effects of use,
potential mitigation measures?)
Assess effectiveness of restoration efforts (e.g. reforestation,
are the right species being planted, is the focus on rare 		
species correct or counterproductive? Note: Echo is working
on this on Bonaire). Aruba would like to see reforestation of
native, endangered, and key fauna supporting flora.
Study the difference between cruise tourism and stay-over
tourism regarding their pressure on the terrestrial and
marine environment, taking into consideration the
infrastructure needed to accommodate these types of
tourism [Bonaire]. Note: Wolfs Company did a study on this.

The Dutch Caribbean nature conservation organisations are in need for
research projects on specific topics to safeguard biodiversity and promote
the sustainable management of the natural resources of the islands.

Monitoring and Research Wishlist
9. Fisheries research

•
•

Conch: vertical (depth) migration of conch.
Commercial fish species: identify reproductive season
or peak spawning period and area and assess connectivity
between islands.

•

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

10. Sociological study of nature
perception in the community

11. DNA barcoding to monitor biodiversity
(is already running on St Eustatius by Naturalis)

•

•

•
•

◊ Unused stocks: identify potential and sustainability

		
		

of currently unused fish stocks such as diamond-back
squid, swimming crabs.

•
•

•

How does the local community perceive nature and nature
conservation and to what degree do they enjoy nature,
how might this be improved? How effective is current 		
communication, if any, to improve enjoyment of nature in
the community and perception of the need to protect nature?
Sustainable tourism – perception/expectations of tourists
and residents as tourism grows (Bonaire).
Invasive species control on islands where free-roaming 		
livestock is a cultural norm – changing traditions in a
changing world (Bonaire).
Sociological/anthropological study of the cultural value
of the endangered Lesser Antillean iguana Iguana
delicatissima. How often is it caught? Perceived
as a delicatesse? (St. Eustatius)

•

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

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

Assess the extent of current pollution from land by
plastic bags, styrofoam and other plastic debris. How willing
are people to change their behavior vis a vis plastic bags, 		
and what would be needed to effectively curb the continued
generation of this type of marine debris.
Sustainable development opportunities for tourism
dependant islands (St. Maarten).

Photo by: © Mark Vermeij
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•

Biodiversity inventory: terrestrial.
(St. Maarten and Aruba (also marine))

Photo by: © Stan Shea
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The Dutch Caribbean nature conservation organisations are in need for
research projects on specific topics to safeguard biodiversity and promote
the sustainable management of the natural resources of the islands.

Monitoring and Research Wishlist
13. Coral reefs

16. Anthropogenic stressors:

•

•

•
•
•
•
•
•

Which herbivores can be used to reverse coral to algal
phase shifts? Which algae are consumed and which
ones aren’t? (Curaçao)
Effects of habitat fragmentation and its effect on
gene flow on coral reefs (Curaçao).
The contribution of waterflow to reef health (Curaçao).
Shipping impacts to nearshore coral
reef environments (Bonaire).
GCRMN reef monitoring (St. Maarten needs
funding for long-term project).
To battle and research the impact of stony coral tissue loss
disease (St. Maarten)
Coral restoration, as we lost about 60% of our corals or more
in the last 2 years (St. Maarten).

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

•

Effects, potential mitigation measures:
Off-road vehicles (Aruba).
Carrying capacity of (1) Off-road vehicles,
(2) Conchi – (3)Natural Pool, Caves (Aruba).

17. Sargassum and Seagrass:

•
•

Sargassum predictions, impacts, management (All).
Sea grass research such as abundance, distribution and 		
status (St. Maarten).

18. Turtles:

•
•

Fibropapillomatosis in green turtles: cause, spread and
severity of the disease (Bonaire, Curaçao).
Sea Turtle Research (St. Maarten).

Photo by: © Brenda Kirkby

15. Environmental impact assessment landfill
(St. Maarten)
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19.Mangrove Restoration
(St. Maarten)
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The Dutch Caribbean nature conservation organisations are in need for
research projects on specific topics to safeguard biodiversity and promote
the sustainable management of the natural resources of the islands.

Monitoring and Research Wishlist
Additional notes:
The following are research questions from previous years and still very much valid for Aruba, Curaçao and St.
Maarten. They are mostly completed or underway on the Caribbean Netherlands’ islands but some are still valid.
Collection and evaluation of baseline data
including species inventories and production/updating of habitat maps for key habitats and species including:

•

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

◊ Habitat maps for all marine ecosystems:

		
		

Aruba, Bonaire (windward side), Saba [done],
Saba Bank, St Eustatius [done], St Maarten

◊ Revised habitat maps for the leeward shore:

		
		
		
		
		
		
		
		

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

•

Terrestrial environments:

◊ Habitat maps for Aruba [habitat maps produced

		
		

and ground truthed by CARMABI exist for all islands
except Aruba]

◊ Species inventories (all islands) [Statia starting soon]
◊ Cost effective methods for assessing terrestrial

		
		

habitat change [remote sensing is now being
proposed for monitoring]

◊ Detailed inventories and mapping

		for key ecosystems including
		› Cactus habitats (Bonaire)
		› Elfin forest (Saba)
		› Boven forest types (Statia)

◊ Baseline data and population dynamics

		 (including reproductive biology and conservation
		ecology) for key species including:
		› Caribbean coot
		› Northern Caracara
		› Red bellied racer (Saba, Statia)
Photo by: © Diego Marquez
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List of Acronyms
AUA

Aruba

BON

Bonaire

CUR

Curaçao

SAB

Saba

EUX

St. Eustatius

SXM

St. Maarten

ABC

Aruba Birdlife Conservation

AMMF

Aruba Marine Mammal Foundation

BEST

Biodiversity and Ecosystem Services
in Territories of European overseas

BO project
CARIBSS
CARMABI
CEAB
CRF

Policy Supporting Research project
Caribbean Speleological Society
Caribbean Research and Management
of Biodiversity Foundation
The Blanes Centre for Advanced Studies, Spain
Coral Restoration Foundation

DCNA

Dutch Caribbean Nature Alliance

DCBD

Dutch Caribbean Biodiversity Database

DNM

Directie Natuur en Milieu, Aruba

DRO

Directorate of Spatial Planning and Development, Bonaire

EcoPro
EPIC
FIU (EEL)
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FSU
FPNA

Florida State University
Fundacion Parke Nacional Aruba

HAS

HAS University of Applied Sciences, the Netherlands

LVV

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

MinLNV

Ministry of Agriculture, Nature and Food Quality

NFSXM

Nature Foundation St. Maarten

Naturalis
NEV
NIOZ Sea
Research
NWO
RAVON
RRFB
RuG
RU
SCCN

Naturalis Biodiversity Center, Leiden, The Netherlands

SCF
SECORE
Smithsonian

Saba Conservation Foundation
SECORE International, U.S.A.
Smithsonian's National Museum of Natural History

STCB

Sea Turtle Conservation Bonaire

STCC

Sea Turtle Conservation Curacao

STENAPA
STINAPA
UU

St. Eustatius National Parks Foundation
National Parks Foundation Bonaire
University of Utrecht, the Netherlands

UvA

University of Amsterdam, the Netherlands

Royal Netherlands Institute for Sea Research

VHL

University of Applied Sciences VHL, the Netherlands

Netherlands Organisation for Scientific Research

VISR

Venezuelan Institute of Scientific Research

Dutch Elasmobranch Association

Reptielen Amfibieën Vissen Onderzoek Nederland
Reef Renewal Foundation Bonaire

VU
Wildconscience

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

University of Groningen, the Netherlands

WWF

World Wide Fund for Nature

Radboud University Nijmegen, the Netherlands

WMR

Wageningen Marine Research, the Netherlands

Southern Caribbean Cetacean Network

WUR

Wageningen University and Research Centre, the Netherlands

Ecological Professionals Foundation
Environmental Protection in the Caribbean
Florida International University Environmental Epigenetics Lab

Scripps
SBMU

Scripps Institution of Oceanography, U.S.A.
Saba Bank Management Unit
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WUR (Alterra)
ZMT

Wageningen Environmental Research, the Netherlands
Das Leibniz-Zentrum für Marine Tropenforschung, Bremen

Reports and Publications Overview

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.

“Ackerman,J.D., Tremblay, R.L., Pérez, M.E., Madden, H., Bechtold,
M., Boeken, B. (2020).
Small changes on small islands: what chance does an orchid has?
University of Chicago“
“Breuil, M., Schikorski, D., Vuillaume, B., Krauss, U., Morton, M.N.,
Corry, E., Bech, N., Jelić, M., Grandjean, F. (2020).
Painted black: Iguana melanoderma (Reptilia, Squamata, Iguanidae)
a new melanistic endemic species from Saba and Montserrat islands
(Lesser Antilles). ZooKeys 926: 95–131. https://doi.org/10.3897/
zookeys.926.48679”
“Brunel, T., Debrot, D., Kitson-Walters, K. (2020).
Update on the 2012-2018 trends in the St.Eustatius fisheries. Wageningen
Marine Research c031/20”
“Debrot, A.O., Madden, H., Becking, L.E.,
Rojer, A., and Miller, J.Y. (2020).
The butterflies of St. Eustatius with faunal comparisons among the
adjacent islands of the Lesser Antilles. Caribbean Journal of Science, 50(1)
: 91-106. https://doi.org/10.18475/cjos.v50i1.a12”
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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.

“Duyl, F. van., Meesters, E. (2019)
Sinkhole expedition Luymes bank, Saba bank. Cruise Rapport.”
“Hoeksema, B.W., García-Hernández, J.E. (2020)
Host-related Morphological Variation of Dwellings Inhabited by the Crab
Domecia acanthophora in the Corals Acropora palmata and Millepora
complanata (Southern Caribbean). Diversity 2020, 12, 143.”
“Hoeksema, B.W.,García-Hernández, J.E., van Moorsel, G.W.,
Olthof, G., ten Hove, H.A. (2020).
Extension of the Recorded Host Range of Caribbean Christmas Tree
Worms (Spirobranchus spp.) with Two Scleractinians, a Zoantharian, and
an Ascidian. Diversity 2020, 12, 115.”
“Loos, L. van der (2020).
Identification cards for common algae on Bonaire. “
“Madden, H. (2020).
Free-roaming livestock distribution, densities and population estimates
on St. Eustatius: a 2020 update. Caribbean Netherlands Science Institute.
Technical Report. “
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“Madden, H., Zanten, A. (2020).
Monitoring of terrestrial avifauna in six habitats on St. Eustatius,
Caribbean Netherlands, 2009–2017. Caribbean Journal of Science,
50(1) : 23-36”
“Montano, S., Maggioni, D., Liguori, G., Arrigoni, R., Berumen,
M.L., Seveso, D., Galli, P., Hoeksema, B.W. (2020)
Morpho-molecular traits of Indo-Pacific and Caribbean Halofolliculina
ciliate infections. Coral Reefs 39 (2): 375–386.“
“van Wagensveld T, van Staa S, Butôt R (2020).
Discovery of the Leeward Blindsnake, Antillotyphlops geotomus
(Thomas,1966), on St. Eustatius, Caribbean Netherlands. Caribbean
Herpetology, 69, 1-3. “
“Vaas, J., Driessen, P.P.J., Giezen, M., van Laerhoven, F.,
Wasse, M.J. (2020).
Tailoring participatory action research to deal with the latent problem
of an invasive alien vine on Saba, Caribbean Netherlands.”Regional
Environmental Change 20: 30.“

DCNA Contact information

Members of the Dutch Caribbean Nature Alliance

Address:
Dutch Caribbean Nature Alliance
Kaya Nikiboko Zuid 56
Kralendijk, Bonaire, Dutch Caribbean
Contact us:
+599 717 5010
research@DCNAnature.org
www.DCNAnature.org
Social Media
facebook.com/DutchCaribbeanNatureAlliance
twitter.com/DCNA

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

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

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

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

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

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