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In the wake of the constitutional change in 
2010, the Dutch Ministry of Economic Affairs 
(now the Dutch Ministry of Agriculture, Nature 
& Food Quality) proposed a special funding 
allocation to the islands of the Caribbean 
Netherlands (Bonaire, Saba and St. Eustatius) 
as part of the so-called ‘spring agreement’. 
Whilst the spring agreement was cut, an 
amount of $9.8 million was subsequently 
reserved over a period of four years for the 
Caribbean Netherlands intended for overdue 
maintenance of nature, in particular for 
projects targeting coral reef restoration, 
sustainable use of nature and the synergy of 
sustainable use of nature in combination with 
agriculture and tourism. These funds have 
come to be known as the “Nature Funds”  
or “Natuurgelden”.

The funding was provided to the island  
governments of the Caribbean Netherlands. 
Only they could make proposals. The island 
governments sought out projects based on 
consultation with nature organizations and/or 
their own policy priorities. Proposals were re-
viewed by an independent advisory committee 
in the Netherlands, consisting of Dr Pieter van 

Beukering, Mr Leendert van Driel and Mr Toon 
van Asseldonk, before being presented to the 
State Secretary of the Ministry of Agriculture 
for approval. 

The Nature Fund got off to a slow start as both 
the formulation of proposals and process of 
review, selection and contracting took a lot  
of time, and many of the original funding  
proposals did not meet the criteria and had  
to be modified or amended. Nevertheless,  
between October 2013 and October 2017 a 
total of 23 projects were approved and are 
in various stages of implementation: 10 on 
Bonaire, 7 on Saba and 6 on St. Eustatius. 

The final date for implementation of  
the projects was extended to the 1st  
of October 2019.

In this Special Edition “BioNews” is proud  
to present updates on the Nature Funding 
projects and achievements.

Happy reading!
The DCNA Team

http://www.dcnanature.org
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In 2012, as part of the so-called spring agreement, 
the new Dutch government coalition reserved 
10 million Euro for nature projects on the BES 
islands as part of a 200 million Euro package for 
nature in the Netherlands. In the end however, 
the coalition decided to cut this extra funding for 
nature, including the BES part. The new Minister 
of Agriculture (=”State Secretary” of Economic 
Affairs) subsequently managed to get back some 
of that funding intended for the provinces and the 
provinces agreed that a small part should also go 
to the BES islands. In April 2013 the Minister pre-
sented the “Nature Policy Plan for the Caribbean 
Netherlands 2013-2017” to the Dutch Parliament. 
This plan included the intent to provide a one-time 
allotment of 7.5 million Euro, at that time US$ 9.8 
million, for a period of 4 years (the duration of the 
Nature Policy Plan). In September 2013 this was 
implemented in a Ministerial Decree setting the 
amount (in US$) and the objectives of this funding, 
the criteria for eligibility and the mechanism for 
proposing projects. The funding was made avail-
able as a special allotment for the public entities, 
a three-person advisory committee was appointed 
to evaluate project proposals and advise on their 
eligibility and effectiveness towards 
the objectives. 

The objectives of the funding were to promote:
•	 coral reef conservation;
•	 sustainable use of nature, or
•	 the synergy of sustainable use of nature in  
 combination with agriculture and tourism.

Because of the way the funding was set up, only 
Public Entities (island governments) could propose 
projects for funding and a set amount was allo-
cated for each island. The idea was for the islands 
to consult with the local stakeholders (NGOs) to 
identify specific projects to be proposed. In 2015 
a mid-term evaluation was commissioned by the 
Minister and this led to an extension of the end 
date of projects (originally October 2017) with two 
years, taking into account the long road from pro-
ject formulation, submission by the islands, review 
by the advisory commission and final approval 
and contracting and disbursement to the island. 
The submission deadline for projects, October 
2016, was not changed however, due to budgetary 
constraints.

From the start in October 2013 till the end date in 
October 2016, a total of 23 projects were  
approved, 10 from Bonaire, 7 from Saba and 6 
from St. Eustatius (see table) . The final date 
for implementation of the projects is the 1st of 
October 2019.

Photo by: © Hans Leijnse

The Nature Funding Projects
By Paul Hoetjes (RCN)

This article was published in BioNews 2. 

The Nature Funding Projects - Content

Would you like to stay up-to-date?

You can follow all the Nature funding projects  
on Bonaire on Facebook @NTBDN and website  
https://bibadinaturalesa.com

Check also NTBDN TV: https://bibadinaturalesa.com/
nos-ta-biba-di-naturalesa-tv/

https://www.facebook.com/NTBDN/
http://www.bibadinaturalesa.com/
https://bibadinaturalesa.com/nos-ta-biba-di-naturalesa-tv/
https://bibadinaturalesa.com/nos-ta-biba-di-naturalesa-tv/
http://www.dcnanature.org
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The Nature Funding Projects

SUBJECT ISLAND ORGANIZATION(S): Lead scientist(s) GOAL ACTIVITIES

Ecological restoration Lac Bay and South coast, 
Bonaire BON

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

Improve biodiversity and accessibility of Lac 
Bay and South coastline of Bonaire by restoring 
hydrological conditions, protecting biodiversity 
and promoting sustainable tourism.

Create culverts, sediments traps, opening and clean-
ing of channels in mangroves, build toilet facilities,  
clean-ups,  education and outreach, natural barriers  
for cars to protect breeding grounds of turtles,  
flamingos and sterns, research restoration Pink 
Beach, monitoring program for evaluation of 
interventions. 

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

Strengthen entrepreneurship and self-reliance 
in rural areas and  agriculture (Rincon and Playa 
Oost).

Improve entrepreneurship by creating studygroups 
for the themes agriculture, live-stock farming and 
tourism, stimulate sustainable tourism development, 
promote sustainable agriculture to locals and young 
people, decrease erosion by restoring dams and   
making water accessible for irrigation.

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

Recovery of habitats so they are better able to 
provide services for people and nature,  
improved conditions for agriculture and  
increased community support for invasive  
species management.

Feral pig density assessment, pig eradication, raising 
awareness and support, monitoring program for  
evaluation of interventions .

Reforestation Project BON
Echo: Julianka Clarenda 
DRO: Frank van Slobbe

A restored dry-forest habitat across Bonaire that 
is better able to provide services for people and 
nature in the present and; in the future through 
increased resilience to climate change.

Establish a strategic network of herbivore exclusion 
areas within which the abundance and diversity of 
native plants is increased. 
Increase capacity for habitat restoration through 
creating a team of habitat restoration wardens and  
the expansion of the native plant nursery. 
Build a foundation of community support and  
sustainable financing, upon which island wide  
dry-forest habitat restoration can be achieved.

Goat eradication and control in Washington 
Slagbaai National Park

BON
STINAPA 
DRO: Frank van Slobbe

Draw the goat population down to a manageable 
level within 3 years so that the vegatation can 
recover

Bringing the number of goats down in Slagbaai and 
Washington, practice and train locals and park staff  
to effective goat control, monitoring program for 
evaluation of interventions, developing long-term 
control program, outreach and communication.

The Nature Funding Projects - Content

http://www.dcnanature.org
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SUBJECT ISLAND ORGANIZATION(S): Lead scientist(s) GOAL ACTIVITIES

Coral Restoration BON
CRF Bonaire: Augusto Montbrun 
DRO: Frank van Slobbe

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

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

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

BON
Wolfs Company: Esther Wolfs,  
Viviana Lujan & Tim Polaszek 
DRO: Frank van Slobbe

Ensure that the quality of the second inter-
mediary nomination file for the nomination of 
the Dutch Caribbean marine ecosystem as an 
UNESCO World Heritage Site meets the criteria 
set by the Kingdom of the Netherlands and the 
requirements of the World Heritage committee.

Describe the: (1)  fulfilment of the critera for the 
Outstanding Universal Value,  (2) conditions of 
integrity, (3) fulfilment of requirements for protection 
and management of the site, (4) carrying capacity 
to safeguard this Outstanding Universal Value. Also 
demontrate the active support and commitments 
of relevant stakeholders and active engagement of 
the steering committee. Include interactions marine 
and terrestrial ecosystems and marine ecosystems in 
Curacao and Venezuela. 

Erosion control and nature restoration BON

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

Less erosion towards coral reefs, less flooding  
in residental area, increased biodiversity and 
nature development, more attractive nature  
for tourists, more water for agriculture.

Improve water strorage capacity dams, restoration 
Saliña di Vlijt and Saliña Onima, Nature conservation 
in abandoned ‘diabaasgroeves’, restoration water 
wells and mills and research into catchment area  
of Bonaire 

Bonaire Caves and Karst Nature Reserve BON
DRO: Frank van Slobbe 
WILDCONSCIENCE: Fernando Simal

Creation of the “Bonaire Caves and Karst Nature 
Reserve” to improve the situation for the cave 
users, while ensuring that the cave values and 
resources are preserved and used for the benefit 
of the Bonaire community and visitors to the 
island in a sustainable way.

• As a pilot project, a 30-hectare cave park is being    
created in Barkadera;
• Create footpaths and hiking trails, provide  
signage and fence the perimeter of the park;
• Education of visitors, from safety to the many 
different values of the caves and surrounding habitat;
• Cave guide certification course;
• Select and classify the most popular and visited 
caves on Bonaire, provide limited and controlled ac-
cess and signage; protect bat maternity chambers and 
monitor the bats;
• Research on temporal patterns of use of the 
maternity roost by insectivore bats
• Apply for SICOM (Site of Importance for Bat 
Conservation) status for the maternity caves of Myotis 
nesopolus and Natalus tumidirostris.

The Nature Funding Projects

The Nature Funding Projects - Content

http://www.dcnanature.org


6 7 8 9 10 ......

SUBJECT ISLAND ORGANIZATION(S): Lead scientist(s) GOAL ACTIVITIES

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

Implement a communication plan to improve 
support for nature and enviroment and provide 
improved and more strucutural information 
about al the nature funding projects ongoing 
on Bonaire as well as other nature/environment 
projects

• Organize press conferences, briefings and excursion; 
• Issue press releases; newsletter, TV and radio  
programs, thematic videos, and jingle; 
• Produce website and facebook page

Horticultural Project SAB Government of Saba: Randall Johnson

Improve horticultural extension to locals and 
inspire them to produce horticultural products 
(mainly fruits, vegetables) on their own proper-
ties in an organic matter, multiplicate indegeous 
trees and contribute to the environmentally 
conscious image of Saba.

Land lease agreement, establish a horicultural  
project, establish a indigenous tree nursery  
communication and outreach

Hiking trails SAB Government of Saba:  Robert Zagers
Financial support to SCF to upgrade and  
maintain hiking trails.

Mount Scenery Trail: repair slippery and damaged 
steps, (re)construct steps, construct and install hand 
railing along slippery parts, reconstruct and repair 
stone walls

Tent Reef Protection SAB Government of Saba:  Robert Zagers

Eliminate the eminent threat that the dumped 
rubble and dirt from the harbor project poses for 
Tent reef as part of the protected area; forming 
one of Saba’s main tourist attractions

Relocation of the rubble and dirt from the current area 
to a safe site in the vicinity, which is privately owned. 
Stabilization of the reallocated sediment.

Goat buy-back program SAB Government of Saba: Randall Johnson
Protecting nature and agriculture by significantly 
decreasing the amount of roaming goats.

Shooting/ slaughtering, storing, selling and/or  
exporting the meat

Yacht mooring project SAB
Government of Saba 
SCF: Kai Wulf

lncreasing sustainable tourism by providing safe
access (both for yachts and corals) to 12 extra
mooring sites for visiting yachts, including 2
mega yacht moorings 
 

Under the supervision of the Saba Conservation
Foundation construction of the mooring blocks and
buying of the necessary mooring materials.
For the deployment of the concrete blocks the help
of the HNLMS Pelikaan of the royal Dutch navy
will be sought.

The Nature Funding Projects

The Nature Funding Projects - Content

http://www.dcnanature.org


6 7 8 9 10 ......

SUBJECT ISLAND ORGANIZATION(S): Lead scientist(s) GOAL ACTIVITIES

Saba national park SAB
Government of Saba 
SCF: Kai Wulf 
SABARC: Ryan Espersen

Conserve Saba’s richest and most undisturbed 
biodiversity in the central and northern part of 
the island including the top of Mt Scenery (total 
area 350 hectares) and to promote sustainable 
use with an emphasis on combined nature, 
cultural and historical tourism.

Upgraded Trail to Mary’s Point and conservation of
historical structures at Mary’s Point;
Draft legislation for establishing the National Park and
for species protection; Drafting of a management plan 
for the National Park; Designing and printing tourist in-
formation; Trail on top of mountaln to Hells Gate look-
out; Trail on top of mountain to The Bottom lookout; 
Creatlng support among landowners and general public 
concernlng the National Park; Two trainees educated 
to become park ranger; Archaeologlcal excavations 
Amerindian fire pit at Mary’s Point village site;
Website with trail information and trail map updated
and printed.

Crispeen trail project SAB
Government of Saba: Robert Zagers 
SCF: Kai Wulf

Repairing/renovating the  damaged Crispeen 
 trail  to improve tourism access to nature 
through the walking trails

Build or restore walls of varying heights (1 to 4 feet) 
height., reconstruct certain steps and parts of the  
walking floor and reconstruct the path at Midway

Nature Awareness project 
EUX

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

Create a mind shift in the community towards  
a sustainable relationship with nature.

Workshops as f.e. on invasive species and economic 
value of nature, communication materials such as 
booklets and posters, highlight island’s key species.

The Nature Funding Projects

Photos by: © Hans Leijnse
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SUBJECT ISLAND ORGANIZATION(S): Lead scientist(s) GOAL ACTIVITIES

Strengthening management of nature EUX
Government of St Eustatius  
STENAPA: Clarisse Buma 

Capacity-building and improvement of  
nature conservation management  
foundation, STENAPA

Trucks and equipment, additional staff capacity and 
materials at the Miriam C. Schmidt Botanical Garden, 
and additional equipment, training and capacity in the 
terrestrial and marine parks.

Rodent assessment and control EUX

Government of St Eustatius  
CNSI: Hannah Madden 
ECPHF: Teresa Leslie 

Decrease the number of rats on the island and 
implement a sustainable rat control program on 
the island

Determining the rat density, distribution and ecology 
on St. Eustatius. 
Implementing a baited poison program. 
Reaching out to and empowering the community 
through public awareness.

Coral restoration EUX

Government of St Eustatius  
STENAPA: Jessica Berkel 
CNSI: Johan Stapel 

Re-establish a healthy branching coral 
community 

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

Erosion control EUX
Government of St Eustatius  
CNSI: Johan Stapel

Reduce the amount of erosion that occurs on the 
island. 

Implementation and time planning to be discussed  
and negotiated

Roaming animals EUX
Government of St. Eustatius
LVV: Roberto Hensen

Reduction of roaming animals to a sustainable 
level and facilitating farmers in the change to 
sustainable animal farms.

Collection of roaming animals,  create impound areas, 
enhance enforcement, tagging and registration of 
remaining animals,  an information campaign on this 
project,  research on the export market of meat and 
livestock and implement recommendations, safely 
store meat and sold on local and export market, realize 
a sustainable animal husbandry . 

The Nature Funding Projects
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Feral Pig Control 

The aim of this project is to control feral pig populations 
on Bonaire, thereby improving conditions for reforesta-
tion, reducing impacts on native dry-forest habitat and 
minimizing damage to fences and property. Activities will 
focus on raising awareness about the impact of feral pigs, 
reducing feral pig populations and monitoring project ef-
fectiveness. It is hoped that early intervention will ensure 
the feral pig population and the associated problems 
do not escalate beyond their current state and become 
unmanageable.

A team from Echo Foundation, a local non-profit which 
focuses on parrot protection and reforestation, has been 
evaluating the impact of feral pigs on local flora since 
2016, monitoring pig activity and removing pigs from  
the wild. With funding from the Dutch Ministry of 
Economic Affairs (now the Dutch Ministry of Agriculture, 
Nature & Food Quality)  through the Nature Fund, staff 
at Echo Foundation are launching a public campaign 
and calling for assistance to locate and control feral pig 
numbers. They have set up a Pig Hotline to report pig 
sightings and are collecting data on pig numbers, size  
and colouration. Pigs removed from the wild will be 
slaughtered and the meat offered for sale and given as 
prizes in pig meat raffles.

Pigs, along with goats and donkeys, were first brought to 
Bonaire by the Spanish in the 1500s. Whilst pigs are not 
exactly new comers to the island, feral pig populations 
have only become established on Bonaire in the last 
decade. Escaped domestic pigs become feral in just two 
generations. Unlike goats and donkeys, where measures 
to control populations have little public support, feral 

pigs are not highly valued by the local community and 
can cause considerable damage to property by burrowing 
through fences to access food sources such as gardens 
and fields.

Pigs have a high reproductive rate, producing up to 8  
piglets a year and reach sexual maturity early, which 
coupled with a lack of natural predators, means that  
feral populations can increase extremely rapidly.   
Under optimal conditions populations can grow by 500% 
in just 12 to 15 months. Systematic surveys have yet to be 
carried out, but sightings indicate that there are currently 
between 500 and 1000 feral pigs on Bonaire. Adult boars 
on Bonaire are known to reach 60kg and can have 8cm 
long tusks.

Feral pigs have a high negative impact on native vegeta-
tion, damaging roots and preventing the regeneration of 
trees (Campbell & Long, 2009). They are generalists and 
can be found throughout a range of habitats. Signs of 
feral pig activity include ground that is heavily disturbed 
and trampled, plants which have been dug up and/or 
have had their roots exposed (Friebel & Jodice, 2009). 
Feral pigs are susceptible to high temperatures and 
highly dependent on water. They are found in high  
densities around shady areas with water.

Although this is not the case in Rincon, pigs in the wild 
tend to be cautious and avoid human contact, which can 
make them difficult to track and catch. Efforts to trap 
feral pigs, need to be immediately successful as the pigs 
quickly learn to avoid the traps.  

Pigs in Rincon, Bonaire. Photo credit: Echo

Echo is a non-profit organisation focused on the conservation of  
the Yellow-shouldered Amazon parrot (Amazona barbadensis) and  
the dry-forest ecosystems of Bonaire.  

One of their objectives is to restore ecosystems on Bonaire through creative  
conservation and inspire an appreciation of nature through stimulating sustainable 
use. Echo aims to fulfil this mission through research and monitoring,  
conservation management and outreach education. 

Website: http://www.echobonaire.org

This article was published in BioNews 5. 

Would you like to stay up-to-date?

You can follow all the Nature funding projects  
on Bonaire on Facebook @NTBDN and website  
https://bibadinaturalesa.com.  
 
Check also NTBDN TV: https://bibadinaturalesa.com/nos-ta-biba-di-naturalesa-tv/

The Nature Funding Projects - Content

http://www.echobonaire.org
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https://bibadinaturalesa.com
https://bibadinaturalesa.com/nos
http://www.dcnanature.org


Goat Buy Back Project 
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The 2013-2017 Nature Policy for the Caribbean Netherlands 
flagged the threat of invasive species as a high priority, with 
recent inventories documenting no less than 211 exotic 
alien species in the Dutch Caribbean (MinEZ 2013; Smith et 
al, 2014). Invasive species are regarded as one of the most 
significant ecological threats to islands worldwide as they can 
decimate the islands’ native flora and fauna (Smith et al, 2014; 
Debrot, 2016). Roaming livestock introduced to the region in 
the 1700s has become one of the most significant ecological 
challenges for the islands of the Caribbean Netherlands (Buurt 
& Debrot, 2012; Debrot, 2016). Saba is home to a wide range 
of forest habitats such as cloud forest and succulent evergreen 
shrubland that are rich in rare and endangered plant and ani-
mal species and these habitats are threatened by overgrazing 
caused by free-roaming goats. Thanks to generous funding 
from The Dutch Ministry of Economic Affairs (now the Dutch 
Ministry of Agriculture, Nature & Food Quality) through the 
Nature Fund, the government of Saba has led a 3-year project 
to cull most of Saba’s goat population and offer goat-owners 
a viable economic alternative in return.

Goats (Capra hircus) were introduced onto Saba by the Dutch 
in the 1700s, and have since become the island’s main livestock 
(Buurt & Debrot, 2012). Nowadays, the number of goats on Saba 
is very high, with many roaming freely. The impact of these 
goats on Saba’s vegetation has been significant. Goats cause 
extensive damage to the vegetation because of their preference 
for young seedlings, twigs and germinating plants, preventing 
the natural regeneration of plant species. On Curaçao, Debrot 
and de Freitas (1993) found that goats also alter plant communi-
ties. Vegetation that was inaccessible to livestock had a com-
pletely different species composition and diversity (high densi-
ties of bromeliads and orchids) than those grazed by livestock 

(principally cacti and Acacia) (Debrot and de Freitas, 1993). A 
loss in vegetation cover also means a loss of habitat and food 
for many terrestrial species. Saba’s endemic and endangered 
red-bellied racer snake has less than 10% of its original habitat 
remaining, due in part to goat overgrazing. Free-roaming goats 
also threaten breeding seabird populations because overgrazing 
degrades breeding habitat (Lowrie et al, 2009).

The goats’ insatiable appetite for Saba’s vegetation has resulted 
in an increase in erosion and run-off, which threatens the health 
of the island’s coral reefs. The bare soil left behind by goats has 
less water retention and is therefore more susceptible to wind 
and water erosion. Goats tend to prefer steep terrain and cliffs, 
which are more prone to erosion, exacerbating the problem. 
Goats have also become a nuisance to local residents because 
they consume agricultural produce and cause rolling rocks on  
the roads.

Goat control measures have taken place in other Dutch 
Caribbean islands with various degrees of success. On Curaçao, 
goats have been caught and removed from Christoffelpark 
since 1993 using various forms of trapping and systematic 
shooting. This removal of goats has been very successful: 
goat densities average 0.1 goat per hectare and there has 
been a large-scale improvement in vegetation densities 
as well as recovery of rare plants (Buurt et Debrot, 2012). On 
Bonaire, a goat-catching project was started in the Washington 
Slagbaai National Park in 2015, but an assessment of the meth-
odology showed it had little success. The number of caught 
goats averaged to about 25% of the population caught yearly 
and this was found to be insufficient to reduce goat density in the 
long-term (Geurts, 2015).

Photo by: © Randall Johnson
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This article was published in BioNews 9. 
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Goat Buy Back Project 

The eradication of goats from Saba is difficult 
because when threatened, goats are able to hide 
in inaccessible gullies and cliffs. The goal of the 
Government of Saba is therefore to decrease 
free roaming populations of goats by 70 to 80% 
by shooting or otherwise slaughtering the goats 
and selling or exporting the meat. Goat own-
ers are offered a compensation of $5 per pound 
when they deliver the meat of their slaughtered 
goat(s) to the Department of Agriculture. The 
meat is then frozen and stored, inspected and sold 
on to the local and export (St Maarten) market. 
Between November 2014 and March 2016, a total 
of 21391,10 pounds of goat meat was delivered to 
the Department of Agriculture, which represents 
approximately 1426 goats. As a result, the number 
of free-roaming goats in the villages of St. Johns, 
Windwardside and Zion’s Hill has been drastically 
reduced and goat owners will continue to hunt 
goats on their own and sell the meat to buyers on 
St. Maarten. The island government had to desig-
nate goat hunters to cull goats in the village The 
Bottom as too few goats had been killed by 

goat owners during the allocated time period 
and the population of roaming goats was still too 
high. The goat population in The Bottom has since 
decreased. The selected hunters can now hunt in 
any village on the island with permission from the 
Governor or Island Secretary.

The remaining goat population on Saba is be-
ing controlled through better enforcement of 
legislation, particularly the “Identification and 
Registration of Livestock and Domestic Animals 
Ordinance (AB2004)”. This ordinance sets regula-
tions controlling the keeping and importing of live-
stock and domestic animals and the registration 
of free roaming animals. Goat owners must ensure 
their goats are tagged and kept in fenced areas. 
The island Government and Police Department are 
cooperating to ensure continued enforcement of 
the ordinance beyond the project end-date. This 
is essential to control number of roaming goats, 
which will otherwise rapidly increase again to 
unsustainable levels. 

Photos by: © Randall Johnson
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Rat Control

Introduced predators such as cats, dogs, and 
rats can be found all over St. Eustatius and are 
a primary threat to the island’s biodiversity. 
Rats, which are not limited to urban areas, can 
be found all the way up to The Quill and have 
become an especially challenging issue as they 
not only threaten the survival of native plant 
and animal species but also potentially pose a 
serious health risk to the island’s inhabitants. 
Thanks to funding from the Dutch Ministry of 
Economic Affairs (now the Dutch Ministry of 
Agriculture, Nature & Food Quality) under their 
Nature Fund initiative, a two-year rodent con-
trol project facilitated through the Caribbean 
Netherlands Science Institute (CNSI), was 
launched in early 2016 on St. Eustatius. 

The goal is to establish a rat control program in 
key biodiversity and residential areas that will 
lead to a decrease in density of rats in those 
areas. The two project leaders are CNSI’s Hannah 
Madden and Dr. Teresa Leslie from the Eastern 
Caribbean Public Health Foundation (ECPHF), 
in close cooperation with St. Eustatius National 
Parks (STENAPA) and the St. Eustatius Public 
Health Department. From February 2019,  
the Public Health Department will continue  
implementing the program to ensure its  
long-term success.

St. Eustatius’ Black Rat (Rattus rattus) popula-
tion, which most likely arrived in the Americas 
in the mid-1500s on the ships of early European 

explorers (Leslie & Madden, 2015), has firmly 
established itself on the island and poses a threat 
to its biodiversity. Rats consume everything from 
native plants, flowers and fruits to agricultural 
products, which according to Madden “could very 
well result in a reduction of the number of different 
plants and animals found on St. Eustatius, which 
has been documented on other rat-infested islands” 
(Saint Martin News Network). Rats eat eggs, 
and for this reason are one of the most serious 
threats to island seabird populations worldwide 
(Sarmento et al., 2014; Jones et al., 2008). On St. 
Eustatius camera traps have documented egg 
predation by rats at Red-billed Tropicbird nesting 
cavities (Madden & Ellis, 2013; Madden, 2014; 
Madden, 2015). This is significant as St. Eustatius, 
along with Saba, is an important breeding area 
for Red-billed Tropicbirds, with estimates of 100 
to 200 tropicbirds breeding and nesting each year 
in St. Eustatius’s coastal areas. Not only are the 
nests easily accessible to rats, but Tropicbirds are 
especially vulnerable to egg predation due to its 
single egg clutch size. 

Beyond the impact of rats on biodiversity, there is 
a real fear that they could carry “potential diseases 
which pose a direct risk to human and animal 
health” explains Dr. Leslie. “The bacterial disease 
leptospirosis 1 , which is often associated with rats, 
poses a serious threat in the Caribbean and is  
not adequately documented” (Saint Martin 
News Network).

Red-billed Tropicbird chick at Pilot Hill. On St. Eustatius 
camera traps have documented egg predation by rats 
at Red-billed Tropicbird nesting cavities. 
Photo by: © Hannah Madden

Ross School of Veterinary Medicine students dissecting 
rat specimens collected on St. Eustatius. 
Photo by: © Hannah Madden

1. Leptospirosis is an infection caused by bacteria called Leptospira, a genus of spirochaete bacteria.  Symptoms of infection 
with Leptospira may range from none to mild such as headaches and fevers, but can also be severe such as kidney failure and 
bleeding into the lungs (World Health Organisation, 2003).

This article was published in BioNews 6. 

11 12 13 14 15 ......The Nature Funding Projects - Content

http://www.dcnanature.org


Rat Control

Data on rat ecology is being collected to ensure that the 
rat-control program will target the correct areas. Such 
data includes density and distribution of rats as well 
as their specific biodiversity impact. Hannah Madden, 
who is spearheading the project’s efforts to protect St. 
Eustatius’s biodiversity from rats, spent time this July 2017 
with Elizabeth Bell, senior ecologist from New Zealand’s 
Wildlife Management International Ltd. and a leading 
expert on invasive species control, to learn more about rat 
control. Together they installed tracking tunnels in one 
area of the Quill National Park to assess rodent presence 
and density, whereby 60% of the tunnels documented rat 
prints. Dr. Teresa Leslie, who is spearheading the project’s 
investigation into the public health threat of rats, is col-
laborating with the Ross University School of Veterinary 
Medicine in St. Kitts to gather data on what pathogens 
the rats may be carrying. A team of nine scientists, led by 
Dr. Sree Rajeev, visited St. Eustatius earlier this year and 
carried out necropsies on caught rats. The collected kidney 
samples were tested for the presence of the spirochaete 
bacteria that cause leptospirosis and which can be spread 
by rat urine. The results provided possible evidence of 
leptospirosis circulating among the rodent population, but 
more data is needed to have conclusive results.

While St. Eustatius’s inhabitants are aware of the rat 
infestation issue, there currently is no systematic control 
system beyond the personal use of rat poison (Leslie & 
Madden, 2015). On many other Caribbean islands the 
mongoose (Herpestes auropunctatus) was introduced to 
control the island’s rat population. These efforts have been 
unsuccessful as mongoose are a diurnal species, whereas 
rats are nocturnal. In many cases this has lead to the 

decimation of birds and small animal populations. Baited 
programs have had great success at controlling and eradi-
cating rat populations, and rodenticide baits have been 
used to eradicate rats on more than 20 other Caribbean 
islands without harming native wildlife (Dasgupta, 
2016). The baiting program on St. Eustatius began this 
September 2017 in the Pilot Hill area, a known nesting site 
for red-billed tropicbirds. The public is being warned not 
to consume land crabs collected from the treatment areas 
for up to one year due to possible second-hand poisoning. 
Whilst crabs are not affected by the bait, it can accumulate 
it in their flesh. Monitoring will then take place to meas-
ure the effectiveness of control. Bell Laboratories, Inc, a 
manufacturer of rodent control products, which supports 
a number of rat extermination projects on other islands, 
generously donated supplies of rodenticide and bait sta-
tions to the project. The residential baiting program will 
begin in November 2017 and will be a joint effort between 
the Eastern Caribbean Public Health Foundation and the 
St. Eustatius Public Health Department.

An essential component of the rat control program is 
to consistently involve and cooperate with government 
departments, community members and local stakeholders 
(Leslie & Madden 2015). Their involvement will not only 
help ensure the programs success but also its sustain-
ability. Community members must be involved and feel 
empowered and clearly understand that they are a key 
component of solving the island’s rat problem. Ongoing 
outreach activities include lectures and seminars for the 
public. The key message: rats are a culprit for decreasing 
biodiversity, and biodiversity is vital for island and popula-
tion (human) health (Leslie & Madden, 2015).

Rat prints visible on tracking 
tunnel card from the Quill. 
Photo by: © Hannah Madden

Camera trap image showing 
mouse at tracking tunnel. 
Photo by: © Hannah Madden

Photo by: © Shashank Kumawat
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Invasive Species Workshop
By Hannah Madden (CNSI). This article was published in BioNews 12.

Twenty-five participants attended an in-
formative workshop on invasive species on 
November 28th and 29th 2017. The Caribbean 
Netherlands Science Institute (CNSI) hosted 
the workshop on St. Eustatius under the 
Nature Awareness project, which is funded by 
the Ministry of Agriculture, Nature and Food 
Quality (LNV) (formerly Ministry of Economic 
Affairs). The workshop was facilitated by three 
marine and terrestrial biologists from Naturalis 
Biodiversity Center in the Netherlands (Dr. Bert 
Hoeksema, Dr. André van Proosdij, and MSc. 
Niels Schrieken). Participants included staff 
and students from STENAPA and CNSI as well 
as relevant government sectors such as Public 
Health, Agriculture & Fisheries, and Harbor.

Beginning with an overview of terminology on 
Day 1, the differences between indigenous, 
cryptogenic, exotic, introduced, and invasive 
species were explained, with examples of vec-
tors for introduction such as boats, planes, and 
the pet & ornamental plant trade. Islands are 
particularly vulnerable to invasive species because 
many islands are relatively small and isolated. 

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 to avoid exces-
sive 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, govern-
ment policy (and enforcement), and quarantine 
import documents. 

Botanist Dr. André van Proosdij led an afternoon 
field excursion on land species (plants) during 
which the group visited areas affected by non-na-
tive/invasive flora and compared differences be-
tween the sites. Participants used skills developed 
in the workshop to determine to what extent an 
area is impacted by invasive flora at present and 
to predict how it could look in the future if no 
effort is made to control these. Mexican Creeper, 
also known as Corallita (Antigonon leptopus), is 
one of the most pervasive invasive terrestrial 
plant species on St. Eustatius, covering around 

one-third of the island and smothering native 
vegetation in its path. There is no known effective 
control of this plant, and even free-roaming goats 
and sheep do not find it palatable. In the sea, the 
invasive seagrass species Halophila stipulacea has 
become notorious for aggressively replacing local 
seagrass species. Because this happens out of 
sight, most people are not aware of it.

Dr. Bert Hoeksema kicked off Day 2 with an 
overview of St. Eustatius’s non-indigenous  
terrestrial animals and potential new arrivals.  
He highlighted the dangers of existing invasive 
species such as the giant African land snail 
(Achatina fulica), which led to an interactive 
discussion by the stakeholders who are already 
working to combat this species. Also discussed 
were the threats of potential invasive species – 
which may exist on other islands but have not yet 
reached St. Eustatius – and how to prevent these 
crossing borders. These include species such as 
the vervet monkey (Chlorocebus pygerythrus), 
Cuban tree frog (Osteopilus septentrionalis), red 
palm mite (Raoiella indica), green mussel (Perna 
viridis), and much more.

Top: Mexican Creeper. Photo by: © Tatiana Gerus (CC BY 2.0)

Bottom: Giant African Snail. Photo by: © John de Freitas
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Dr. Bert Hoeksema also gave a similar presentation on 
marine animals recorded from St. Eustatius and other 
areas in the Caribbean and the West Atlantic. The 
lionfish (Pterois volitans and P. miles) is well known 
but not many workshop participants were aware of the 
orange cup coral (Tubastraea coccinea) that entered the 
Caribbean in the 1930s by vessels and appears to thrive 
well on artificial substrates.

Invasive fauna species can impact human health, native 
wildlife and ecosystems, and the local economy. The 
green iguana (Iguana iguana) is a perfect example of 
an invasive species that has spiraled out of control 
on many Caribbean islands. On Grand Cayman in the 
Cayman Islands, for example, green iguanas make 
their homes in trees and buildings located close to 
water. Roadkill, damage to crops, flowers and plants, 
and lizards taking a dip in pools are taking their toll on 
residents. In 2015, scientists estimated the population 
to be around 152,000; when farmers killed up to 20,000 
green iguanas, the population rebounded within about 
one week. Without adequate control, numbers could 
soon exceed 1 million. 

STENAPA gave an insight into the efforts being made 
locally to combat the invasive green iguana and lionfish 

on St. Eustatius. The arrival of the green iguana is ter-
rible news for islands that house the regionally endemic 
lesser Antillean iguana (Iguana delicatissima), and 
unfortunately, St. Eustatius has recently fallen victim to 
this. Following the discovery of an adult female green 
iguana in 2016, six hybrids were captured during inten-
sive search efforts. This is an ongoing cause for concern 
on the island. In 2000, the first lionfish were spotted in 
Bermuda and have since spread across the Caribbean 
Region. With their voracious appetites and rapid re-
productive rates, lionfish pose a severe threat to native 
fish species. On St. Eustatius they are harpooned and 
brought back to shore where their stomach contents 
are analyzed, and the flesh can safely be eaten once the 
poisonous spines are cut off. 

Biologist MSc. Niels Schrieken led the afternoon field 
session on marine species with a focus on the settle-
ment 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. Introduced marine species can easily 
be detected thanks to this globally applied method, es-
pecially in the proximity of harbors. Three SETL plates 
were installed along Oranje Bay, and the data collected 
will be submitted to a global database. 

Invasive Species Workshop

The arrival of the green iguana 
is terrible news for islands that 
house the regionally endemic 

lesser Antillean iguana. 

Photo by: © Rostislav Stach
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SETL project
The SETL-project is a community study which monitors the diversity of species living on a hard 
surface. This project was launched in 2006 in the Netherlands by GiMaRIS, in close collaboration with 
the Smithsonian Marine Invasions Laboratory, and is still run by them. The SETL-project is also run 
locally in the USA by the Salem Sound Coastwatch and is project-based in other European countries 
and throughout the Ponto-Caspian region (see figure). The plate design has been deployed along 
both coastlines of northern America and in Hawaii to facilitate comprehensive comparisons. Within 
the Caribbean Basin, there are sites in Central America but none on the Atlantic side. St. Eustatius 
could become the first SETL-location for the Caribbean Basin on the Atlantic side.

SETL Methodology
Around 150 SETL plates are deployed each year in The 
Netherlands at about 12-15 sites, mostly in pleasure craft harbors 
and ports. A SETL-plate consists of a 14x14x0.5 cm grey PVC 
plate attached to a brick to keep it horizontal, hanging from a 
plastic line with a metal core in the water column. It is deployed 
at a depth of 1 meter under the water line if attached to a float-
ing object, and 1 meter under the low water line in tidal areas if 
fastened to non-floating structures. Monitoring the plates is best 
done repetitively. Collected plates can be taken back to the lab 
for further analyses. When photographed in the field they can be 
redeployed after photographing. Pictures taken of the plates are 
divided on an overview photo into 25 grids, and the presence of 
species is scored for each grid. 

Using SETL data
In the Netherlands, 133 species have been documented on SETL plates over the years. A new spe-
cies was recorded in the Wadden Sea immediately after the SETL-project started in 2006, which 
illustrates the project’s potential as an early detection method for species. The SETL-plate is easy to 
retrieve, making it user-friendly and a great way to make life underwater more visible for the local 
population and in student projects. 

Workshop follow-up
The workshop encompassed interactive sessions and discussions that led to extensive knowledge 
sharing and development at all levels. A recommendation/discussion document has been created 
based on particular issues flagged for importance, including inspections/border control, customs, and 
capacity-building. 
CNSI will organize a follow-up session to promote further discussion and to formalize specific action 
points between key island stakeholders. It will encourage those who could not attend the workshop 
to become involved and will focus on the creation of a task force and/or training if necessary. The 
responsibility of various stakeholders for e.g. detection of invasive species will also be discussed. 

Invasive Species Workshop
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World Heritage Nomination Project

The Bonaire National Marine Park (BNMP) has 
received a number of international recogni-
tions due to the outstanding biodiversity that 
it protects and its innovative management 
of resources. The marine park includes all the 
waters surrounding Bonaire and Klein Bonaire, 
from the high-tide mark to 60 meters of depth, 
and encompasses Lac Bay and Lagun and the 
uninhabited island of Klein Bonaire. Both Lac 
Bay and Klein Bonaire have been designated as 
RAMSAR sites (Ramsar sites no. 199 and 201) 
and are therefore internationally recognized as 
uniquely valuable wetlands and benefit from 
special protection. The BNMP was selected 
as a UNEP/ICRAN Demonstration site by the 
United Nations Environment Program and the 
International Coral Reef Action Network due 
to its pioneering work on sustainable financing 
and private sector participation by hoteliers 
and dive operators. Additionally, the coral reefs 
of the marine park are included in the United 
Nations Environment Program’s list of coral 
reefs of international significance. And now, the 
Island Territory of Bonaire, with the assistance 
of the consulting firm Wolfs Company, is invest-
ing whether a submission of the BNMP as a 
UNESCO World Heritage Site is feasible.

There are currently 1,073 UNESCO World 
Heritage Sites in the world, of which 203 are 

natural areas (UNESCO World Heritage Center, 
2017). A World Heritage Site is a landmark or area 
(natural or man-made site, area, or structure) 
which has been officially recognized by the United 
Nations Educational, Scientific and Cultural 
Organization (UNESCO) as being of outstanding 
international importance. There are many ben-
efits to an area being selected as a World Heritage 
Site. The state parties of the World Heritage Site 
Convention share a commitment to the protec-
tion of the sites, and the designation often makes 
them a magnet for financial assistance from a 
variety of sources, including the World Heritage 
Fund itself (UNESCO World Heritage Center, 
2017). Not only that, but the local management 
team of a chosen site is offered expert manage-
ment and technical training. World Heritage Sites 
also typically attract large numbers of visitors due 
to the increase awareness of their presence and 
outstanding value, meaning that local economies 
typically benefit greatly (UNESCO World Heritage 
Center, 2017). The Netherlands currently has 
one natural UNESCO World Heritage Site, the 
Wadden Sea which was designated in 2009. The 
Wadden Sea is “one of the largest unbroken sys-
tem of intertidal sand and mud flats in the world, 
and one of last remaining large-scale, intertidal 
ecosystems where natural processes continue to 
function largely undisturbed” (UNESCO World 
Heritage Center, 2017). 

World Heritage in Numbers 

First Healthy Marine Site on World Heritage List 

Of the 203 natural sites there are 49 marine parks and only one marine 
site on the list is located in the Caribbean; the Belize Barrier Reef Reserve 
System, although in danger. The Bonaire National Marine Park would be 
the first healthy Marine Site in the Caribbean on the World Heritage List.
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Cultural sites

Natural sites

Marine Parks

Mixed cultural/natural

Photo by: ©
 M

arjolijn Lopes Cardozo

This article was published in BioNews 7. 
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World Heritage Nomination Project

World Heritage Sites are nominated and designat-
ed by the World Heritage Convention (an organi-
zation of UNESCO). Only countries which have 
signed the World Heritage Convention (UNESCO, 
1972) and have therefore pledged to protect their 
natural and cultural heritage can submit nomina-
tion proposals for inclusion in UNESCO’s World 
Heritage List (UNESCO World Heritage Center, 
2017). The Kingdom of the Netherlands ratified 
the World Heritage convention in 1992. In 2010, 
the Netherlands selected 10 sites to be considered 
for World Heritage nomination, one of which 
was the BNMP (Wolfs Company, 2016), the only 
natural site within the list. The BNMP’s outstand-
ing universal value stems from its well-conserved 
ecosystems, notably its reefs and mangroves, 
that are exceptionally high in biodiversity. The 
park’s reefs are considered to be some of the least 
degraded in the entire Caribbean Sea with high 
coral cover and over 50 varieties of stony coral, 
low macro algae cover and high coral recruitment. 
 
The Directorate of Spatial Planning and 
Development started planning for a BNMP nomi-
nation in 2002. In 2009 the BNMP has been placed 
on the tentative nomination list for the Dutch 
Kingdom. Preparations for the actual submis-
sion of the BNMP for consideration as a World 
Heritage Site has however not been possible until 
2014 due to a lack of funding (Van der Mortel, 
2012). Thanks to the Nature Fund, the park’s 

application process is currently being brought up 
to date and ready for assessment of the feasibility 
for submission in December 2017- ensuring that 
the documentation for the nomination file is of 
the best quality possible and meets all the World 
Heritage Committee’s criteria and requirements. 
The park is submitting its nomination based on 
criterion (vii), (ix) and (x) (Table 1). The BNMP’s 
flora and fauna are extremely varied and well 
conserved, with more reef fish than anywhere 
else in the Caribbean, and its ecosystems have 
a major significance for the entire region, sup-
porting endangered species such as sea turtles 
as well as being a source of coral larvae to other 
islands. Potentially other marine ecosystems that 
interact with the BNMP could be included for 
consideration as a transboundary World Heritage 
Site, notably the marine ecosystems  East of 
Curacao, Klein Curacao, Los Roques and Las Aves 
Archipelago, but this is still in an early discus-
sion phase (Wolfs Company, 2016). The BNMP 
nomination process is being led  by a steering 
group represented by the Island governor, the 
director of the Department of Spatial Planning 
and Development of the Public Entity Bonaire, 
the executive director of STINAPA, the execu-
tive director of Tourism Corporation Bonaire 
and the senior policy advisor of Dutch Ministry 
of Economic Affairs (now the Dutch Ministry of 
Agriculture, Nature & Food Quality)

(i) to represent a masterpiece of human creative genius

(ii)
to exhibit an important interchange of human values, over a span of time or within a cultural area of the world, on 
developments in architecture or technology, monumental arts, town-planning or landscape design

(iii)
to bear a unique or at least exceptional testimony to a cultural tradition or to a  
civilization which is living or which has disappeared

(iv)
to be an outstanding example of a type of building, architectural or technological ensemble or landscape which illus-
trates (a) significant stage(s) in human history

(v)
to be an outstanding example of a traditional human settlement, land-use, or sea-use which is representative of a 
culture (or cultures), or human interaction with the environment especially when it has become vulnerable under the 
impact of irreversible change

(vi)
to be directly or tangibly associated with events or living traditions, with ideas, or with beliefs, with artistic and literary 
works of outstanding universal significance. (The Committee considers that this criterion should preferably be used in 
conjunction with other criteria)

(vii) to contain superlative natural phenomena or areas of exceptional natural beauty and aesthetic importance

(viii)
to be outstanding examples representing major stages of earth's history, including the record of life, significant on-going 
geological processes in the development of landforms, or significant geomorphic or physiographic features

(ix)
to be outstanding examples representing significant on-going ecological and biological processes in the evolution and 
development of terrestrial, fresh water, coastal and marine ecosystems and communities of plants and animals

(x)
to contain the most important and significant natural habitats for in-situ conservation of biological diversity, including 
those containing threatened species of outstanding universal value from the point of view of science or conservation

Table 1: Selection criteria for World Heritage Sites (UNESCO World Heritage Center, 2017). 
To be included on the World Heritage List, sites must be of outstanding universal value and 
meet at least one out of ten selection criteria . 

Would you like to stay up-to-date?

You can follow all the Nature funding projects  
on Bonaire on Facebook @NTBDN and website  
https://bibadinaturalesa.com.  
 
Check also NTBDN TV: https://bibadinaturalesa.com/nos-ta-biba-di-naturalesa-tv/
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Increasing concern over Bonaire’s dependence 
on dive tourism and the importation of food 
products has led the government to push for 
the sustainable development of Bonaire’s 
rural areas. The “2014-2027 Policy Vision for 
Agriculture, Livestock and Fisheries”, devel-
oped at the request of the Public Entity Bonaire 
(Openbaar Lichaam Bonaire) highlights the 
pressing need for the expansion of the island’s 
agricultural and fisheries sector (LVV)1  in 
order to boost local food production as well as 
diversify the island’s tourism product. While 
Bonaire’s leeward shore has been developed 
to accommodate the thousands of tourists 
that visit the island each year, the rural areas 
have for the most part been overlooked. The 
neglected agricultural areas in the countryside 
are a stark contrast to the western coast fringed 
with hotels, shops and restaurants. 

Agriculture on Bonaire has always been severely 
limited due to the island’s dry climate and unpre-
dictable rainy seasons. As a result each year 95% 
of the food needed to feed both locals and visitors 
is imported. Goat farming has dominated rural 
life throughout Bonaire’s history, however cur-
rently more than half (65%) of the island’s 32,000 
goats roam free. Free-roaming goats and their 
endless appetite for young shoots and seedlings 
have emerged as one of the biggest threats to 
the island’s natural biodiversity. Overgrazing not 
only threatens local vegetation and the fauna that 

relies on these plants, but the resulting wind and 
water erosion threatens the health of Bonaire’s 
coral reefs.

Stakeholders and “kunukeros” (farmers) from 
two rural areas, Rincon and Bara di Karta, at-
tended workshops organized by the Department 
of Spatial Planning and Development (DRO) 
and the Dutch Ministry of Agriculture, Nature & 
Food Quality (formerly the Ministry of Economic 
Affairs) in 2012 and 2013 to identify bottlenecks 
and opportunities for rural development. These 
workshops resulted in the development of the 
Rural Development Program (POP) for Bonaire, 
which is financed by the Dutch Ministry of 
Agriculture, Nature & Food Quality through 
their Nature funding (Natuurgelden) initiative. 
The aim of POP Bonaire is to revitalize Bonaire’s 
rural areas by stimulating entrepreneurship, 
self-reliance and sustainable agriculture. A total 
of forty projects are being carried out within four 
main categories: a knowledge center, sustain-
able goat husbandry, rural tourism development 
and strengthening of entrepreneurship. The 
Program is lead by Jan Jaap van Almenkerk 
(Wayaká Advies) and Sherwin Pourier (BAAB 
BV) and has broad support and cooperation of 
stakeholders such as Kriabon, TCB, Mangazina di 
Rei, SELIBON, Chamber of Commerce, Integral 
District Approach, and  
local schools. 
 

POP Bonaire: Rural Development Program

With goats (left) and without goats (right). Photo by: © Wayaká Advies

 1  The LVV (Agriculture, Livestock, Fisheries) department is a government department within the Spatial Planning and Development Department.

This article was published in BioNews 13. 
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Knowledge Center “Sembra Futuro”

The knowledge centre, “Sembra Futuro”, which is under 
development, is intended to become a hub of activity, 
information and education for agriculture, horticulture and 
livestock farming. Based at a site owned by the Ministry of 
Agriculture, where twenty hectares of good soil will allow 
plots of land to be leased to agricultural entrepreneurs for 
the production of fruit, vegetables or cattle fodder. Farmers 
will not only benefit from access to cultivable land and water 
but will also be encouraged to join forces and share exper-
tise, equipment and surveillance. Knowledge about agri-
culture and horticulture is being made accessible through a 
series of workshops as well as practical handbooks. To date 
eight workshops have been organized providing information 
on the small-scale cultivation of fruit and vegetables. An 
estimated 300 school children have attended horticulture 
workshops organized in collaboration with Mangazina di Rei. 
Several unemployed youngsters have also received training 
in agriculture and the use of agricultural machinery in col-
laboration with the Society and Care Directorate. 

Sustainable Goat Farming

Since 2015 researchers from the University of Wageningen 
have been evaluating the potential for sustainable goat 
husbandry. Recommendations include the professionaliza-
tion of goat husbandry in order to make it sustainable. The 
resulting action plan - which has the support of local kunuk-
eros - includes improved management of goats through a 
central registration, improved breed selection, production of 
quality meat products labelled “Platina di Boneiru”, produc-
tion of a central cattle feed and fenced-in goats and will take 
5 years to implement. Fifty of Bonaire’s 175 goat farmers 
have already attended workshops on goat management and 
lamb production, and 14 participants have attended a course 
on professional goat farming. Access to high quality feed is 
an essential component towards sustainability as it will allow 
kunukeros to keep goats fenced instead of letting them 
graze freely. POP Bonaire has carried out a high-quality feed 
pilot project over the past few years with the participation of 
eight local goat farmers. Two of the eight grasses tested for 
fresh cattle feed and hay show promise.

POP Bonaire: Rural Development Program

 Photo by: © Wayaká Advies. 
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Status of the Dutch Caribbean Reefs - Content

Rural Tourism Development
 
Bonaire’s rural areas - Bara di Karta, Rincon and Tras 
di Montaña - have great potential in attracting tour-
ists if they are revitalized and made accessible. Rincon 
is the island’s oldest village and has a strong cultural 
identity. Bara di Karta has a typical Bonairean agrar-
ian landscape with many kunukus and some historic 
plantations. POP Bonaire aims to facilitate the eco-
nomic development of the countryside through 
the creation of tourist routes and by supporting the 
refurbishment of old farms into tourist attractions. 
Several tourist routes were set up in cooperation with 
kunukeros and include four car routes, eight walk-
ing trails and five mountain bike routes [see map]. 
Paper maps that highlight these routes and provide 
information about the culture and nature in the area 
are being distributed to visitors. POP Bonaire also 
supports a number of projects that are making the 
region more attractive to tourists such as the clean-up 
of debris and car wrecks along tourist routes and the 
installation of traditional cactus fences. Farmers have 
begun to renovate farms due to an increase in visitors 
in the island’s countryside. Several attractions are 
now offered, including a kunuku tour and a tea house.
 

Strengthen entrepreneurship

Many locals in Bonaire’s rural areas have ideas for 
their own business in agriculture or kunuku tour-
ism, but the vast majority do not have the funds or 
expertise to turn these ideas into successful busi-
nesses. POP Bonaire aims to stimulate rural economic 
development by offering entrepreneurs advice and 
support in the development and implementation of 
their business plan. So far, 115 consultations have 
been held with entrepreneurs, and 10 business plans 
have been approved and supported with an in-kind 
donation. As many entrepreneurs lack the necessary 
funds to start up a business, POP Bonaire has set up 
an Entrepreneurs fund which is managed by Stichting 
Ondernemersfonds Bonaire. Entrepreneurs with an 
approved business plan can request a loan. To be 
selected, entrepreneurs must bring onto the market 
an innovative and commercial product. Punta Blanku 
Farms, which delivers daily fresh free-range eggs to 
island supermarkets, received money from the fund 
to purchase a machine that converts seawater into 
drinking water for its chickens.

POP Bonaire is an ambitious initiative, but with clear 
objectives and the support of local stakeholders 
its chances of success are very high. The next step 
towards the completion of this Program will be the 
set-up of the “Sembra Futuro” knowledge center 
and the implementation of the plans for the profes-
sionalization of goat farming. The goal of producing 
40% of all fresh fruit and vegetables consumed on the 
island may take many years to reach, but the encour-
agement towards self-sufficiency and sustainable 
development within the island’s rural areas is already 
showing promise. 

Would you like to stay up-to-date?

You can follow POP Bonaire on Facebook  
@POPBonaire.

You can also follow all the Nature funding projects 
on Bonaire on Facebook  
@NTBDN.

For more information about the hiking, biking and 
car trails on Bonaire, please visit:  
http://www.explore-bonaire.com

 Photo by: © Wayaká Advies. 

POP Bonaire: Rural Development Program
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This article was published in BioNews 14. 

Bonaire Caves and Karst Nature Reserve

 Photo by: ©  Sophie Zeegers

Bonaire has a rich and complex geological 
history which is reflected in its current geologi-
cal landscape. While the core of the island is 
comprised of volcanic rocks, the coastline and 
north of the island are made up of limestone 
formations such as coral-rubble beaches and 
limestone cliffs (de Buisonjé, 1974). Centuries 
of water erosion on these cliffs has resulted in 
extensive fresh water and marine karst (lime-
stone) complexes with extensive caves systems. 
The majority of the island’s estimated 200 caves 
are either hard to access or submerged, but 
several caves are open to the public with little 
supervision or management (Tourism Bonaire, 
2018). As a result, the many important ecologi-
cal, cultural and historical values of the caves 
are threatened by unregulated visits and illegal 
activities such as vandalism and waste dumping. 

Thanks to generous funding from the Ministry 
of Agriculture, Nature and Food Quality (LNV) 
through the Nature Fund, Bonaire is seeing the 
establishment of its first caves and karst nature 
reserve, the “Bonaire Caves and Karst Nature 
Reserve”. As a pilot project, a 30-hectare cave 
park is being created in Barkadera due to the high 
density of caves and sinkholes in the area. (Simal, 
2016). The two-year project, which began in the 
summer of 2017, is a partnership between  
WILDCONSCIENCE, Openbaar Lichaam Bonaire 

(Public Entity Bonaire) and The Caribbean 
Speleological Society (CARIBSS) with the goal of 
providing “optimum protection and management 
for the natural, cultural, recreational and scientific 
values contained in the Bonaire Cave System” 
through activities in cave management, bat scien-
tific research and education (Simal, 2016).

Bonaire’s karst and caves are extremely valuable 
natural resources with a rich variety of plants and 
animals. They typically host unique ecosystems 
that provide a habitat for unique species; several 
endemic species of shrimp, fish and brotolas with 
special adaptations are known to occur exclusively 
in Bonaire’s caves (Simal, 2016). The caves are 
an especially important habitat for five of the 
island’s species of bat, which in turn play a key role 
in maintaining the island’s biodiversity. Two of 
Bonaire’s nectar-eating bat species (Leptonycteris 
curasoae and Glossophaga longirostris) are highly 
inter-dependent with columnar cacti and agaves. 
They rely upon the cacti and agaves for food 
resources, and these plant species in turn rely  
upon the bats for pollination services and for  
some seed dispersal (Simal, 2016). The three  
insectivore cave-dwelling species of bat 
(Mormoops megalophylla, Myotis nesopolus and 
Natalus tumidirotris) help control the island’s 
insect population, notably mosquitoes.
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Bonaire Caves and Karst Nature ReserveBonaire Caves and Karst Nature Reserve

The hiking trail

 Photo by: © Sophie Zeegers 

Some of the caves have great cultural and histori-
cal value due to the ancient inscriptions preserved 
in them. Rock paintings and petroglyphs have sur-
vived at the caves at Spelonk, Onima, Ceru Pungi, 
and Ceru Grita-Cabai. Many also have impressive 
speleological formations that are of great inter-
est to both geologists and visitors. While several 
positive measures have recently been taken to 
protect and manage the island’s caves (e.g. inclu-
sion of caves in the ROB in 2010, the new Nature 
Ordinance, covenant between local government 
and the cave tour operators), there is currently no 
proper management of cave tourism due to a lack 
of capacity and funds (Simal, 2016). The many 
values of the caves are threatened by invasive 
species of fauna and flora as well as unsupervised 
visits and explorations that do not respect the 
caves’ fragile ecosystem and carrying capacity 
(Simal, 2016).

One of the main goals of the “Bonaire Caves and 
Karst Nature Reserve” project is to significantly 
improve cave tourism on Bonaire, reducing the 
impact of visitors as much as possible, espe-
cially in the bat maternity caves, while giving 
them an upgraded and educational experience. 
The project aims to make cave visits and tours 
“controlled, safe, educative, non-damaging and 
non-disturbing” (Simal, 2016). The park is set to 
have approximately 10 caves open to visitors to 
avoid overcrowding and make sure cave tourism 

is sustainable. “One of the most important things 
that we will be doing” explains Fernando Simal, 
project leader of the Bonaire Caves and Karst 
Nature Reserve project and co-managing direc-
tor of WILDCONSCIENCE “is classify the caves of 
the park accordingly to their fragility and values. 
In this way we can designate them on categories 
that will indicate if they can be accessed freely, 
only under the supervision and leadership of a 
certified cave guide and during which periods of the 
year this will be possible”.  In order to ensure that 
visits are well guided and controlled, CARIBSS 
will offer a “Bonaire dry cave guide certification 
course”. During the course guides will be trained 
on such things as adequate emergency response 
protocols, proper caving techniques and safety 
procedures (WILDCONSCIENCE, 2018).

A key focus of the Bonaire Caves and Karst Nature 
Reserve is the education of visitors, from safety to 
the many different values of the caves and sur-
rounding habitat. Approximately four kilometers 
of walking trails are currently being built, with 
the trails connecting some caves and sinkholes. 
The trails will have nature interpretation signs 
that feature the geology, flora and fauna of the 
surrounding limestone terraces. Signage will also 
highlight and explain the different values of the 
caves, and easy to read cave maps will showcase 
the different levels of difficulty, access restrictions 
and safety indications. Guides, having completed 

the certification course, will be equipped with the 
knowledge to provide visitors with information 
about the ecological and historical importance  
of caves.

Approximately 2.8 kms of fencing will surround 
the park to keep invasive herbivores away (feral 
donkeys, goats, sheep and pigs) and give native 
vegetation a chance to recover from decades of 
overgrazing (Simal, 2016). Existing waste is also 
being cleaned up. On five other caves outside the 
park, motor vehicles will not be permitted within 
100 meters of the caves to reduce illegal  
waste dumping.

Another chief goal of the Bonaire Caves and Karst 
Nature Reserve is to ensure the protection of five 
keystone species for the island and their ecologi-
cal interactions: two species of nectar-feeding 
bats (Glossophaga longirostris and Leptonycteris 
curasoae) and the three species of candle cactus 
that they pollinate. “Bat-plant mutualistic  
interactions are vital for sustaining life in arid and 
semiarid ecosystems” explains Fernando Simal,  
“The protection of this ecological interaction will 
benefit the entire trophic web that depends on it, 
which includes many species of terrestrial birds, 
reptiles and invertebrates.” 
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Would you like to share a news item?
Please e-mail us: research@DCNAnature.org
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Would you like to stay up-to-date?

You can follow all the Nature funding projects  
on Bonaire on Facebook @NTBDN and website  
https://bibadinaturalesa.com.  
 
Check also NTBDN TV: https://bibadinaturalesa.com/nos-ta-biba-di-naturalesa-tv/

Bats rely heavily on caves as diurnal and maternity 
roosts. The caves that serve as maternity roosts 
are especially vital to the survival of the island’s 
bat population and must therefore receive special 
protection. The Bonaire Caves and Karst Nature 
Reserve at Barkadera will include two of the 
island’s five most important maternity chambers, 
where at least three of Bonaire’s cave-dwelling 
bat species are known to complete their life cycle, 
including pregnancy and lactation (Simal, 2016). 
These maternity chambers will be fully protected 
with physical barriers and information signs. 
Research is also being conducted to understand 
the temporal patterns of use at a new maternity 
cave located at the southeast of the island by the 
insectivore species Myotis nesopolus and Natalus 
tumidirostris.

The Nature Funded Bonaire Caves and Karst 
Nature Reserve is the first part of what is hoped 
will become one of the Caribbean’s best managed 
and protected cave parks. Next on the horizon is 
the application for SICOM (Site of Importance for 
Bat Conservation) status for the maternity caves of 
Myotis nesopolus and Natalus tumiridostris, which 
will be used as a tool to provide legal protection for 
the caves (Simal, 2016). To support this applica-
tion, CARIBBS will be creating maps of the caves 
and carry out research to estimate population size,  
the yearly pattern of roost use and the life cycle  
of species. Relative abundance of the species will 
be estimated by setting harp traps and/or mist  
nets at the exit of this newly investigated cave 
(Simal, 2016).
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Horticultural Project
Sampling local food is a great way to experience the 
culture of a destination, and tourists will often seek 
out local restaurants to try out new and exciting 
dishes. More than 22,500 tourists visit Saba each year 
to enjoy the island’s tranquility and unspoiled natural 
landscape, but few visitors have the opportunity to 
savor fresh, locally grown food as most of the island’s 
produce is imported from the US. The tourism sec-
tor currently contributes the largest share to Saba’s 
economy, with total expenditures by tourists averag-
ing USD 31.7 million per year (Cado van der Lely et al, 
2014). However, because the food tourists are eating 
is imported, the net economic impact of tourist  
expenditure on the island is significantly reduced 
(Bélisle, 1984). In the Caribbean region, tourism and 
agriculture have for the most part developed separate-
ly, with agriculture primarily satisfying export markets 
while local demand is met through food imports  
(Mc Bain, 2007). 

Thanks to generous funding from The Dutch Ministry of 
Economic Affairs (now the Dutch Ministry of Agriculture, 
Nature & Food Quality) through the Nature Fund, the 
Island Government of Saba is implementing a project, 
which aims to stimulate and improve the island’s local 
organic production of fruit and vegetables. Promoting 
organic horticultural production on the island will contrib-
ute to Saba’s pro- environmentally conscious image and 
give the island new tourism opportunities surrounding 
food tourism such as production site tours or taste events. 
Local hotels and restaurants have already expressed their 
eagerness to sell local produce. Additionally, this Nature 
funding project will enable the establishment of a nursery 
of indigenous trees which will be used to help reforest 

the island once the issue of free-roaming goats is under 
control (see: Nature  Funded Goat Buy Back Project). The 
three-year project  (2015-2018) is carried out in partner-
ship with the Agricultural Station. 

The horticulture production site has been established at 
Zion’s Hill on a leased area of 10,000 m². The land was 
cleared of trees, shrubs and rocks in early 2017 and fenced 
to prevent damage from free-roaming goats, chickens 
and iguanas. A storage room has also been built on the 
property. Fruit and vegetables grown on the farm in 2017 
include sweet peppers, jalapenos, sweet potatoes, cas-
sava, bananas, watermelons, pumpkin, cabbage, lettuce, 
tomatoes, peanuts, chives and thyme. In September 
hurricanes Irma and Maria destroyed most of the crops, 
but the land is now being farmed again with sweet po-
tatoes, carrots, corn, okra, sweet peppers, thyme and 
parsley. Produce is sold to the public and at a local market 
on Wednesdays, with the goal to eventually sell products 
to supermarkets and restaurants. Indigenous trees are 
currently being grown from seed in pots with the support 
of the Saba Conservation Foundation. 

Organic farming practices are being used at both sites, 
such as the use of local cattle manure as fertilizer and 
the installation of drip-irrigation to conserve water. To 
ensure the sustainability of the project and its long-term 
success, the island government has leased the plot of land 
at Zion’s Hill for 10 years and plans to keep the project 
funded after the Nature Fund has expired. Profits from 
the sale of fruits and vegetables will be allocated to a 
special fund that will keep the horticultural production 
going. With hope, this project will inspire Saban people to 
grow food in their own backyard.

Photos by: © Randall Johnson
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This article was published in BioNews 9. 
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Nature Awareness Project
By Hannah Madden. This article was published in BioNews 10.

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 commu-
nity 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, cus-
toms 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/

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 busi-
nesses 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 un-
derstanding of economic valuation of ecosystems 
services based on the TEEB study. The partici-
pants 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 en-
able the effectiveness of a valuation study were 
also discussed, and examples of socio-economic 
benefits resulting from influencing nature con-
servation, 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 de-
signed 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 informa-
tive 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 

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 inva-
sive 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 biodiver-
sity 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 exces-
sive 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, govern-
ment policy (and enforcement), and quarantine 
import documents. 
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Nature Awareness Project

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 shar-
ing 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: © Stijn Schep
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2. Increasing knowledge of the 
importance of nature by the local 
community

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 mes-
sages 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. 

Given that this project’s aim is to increase aware-
ness 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 opin-
ion 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 

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

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/entrepre-
neurs react. Their feedback will be used to select 
a winning concept, improve the final concept and 
explore possible opportunities for participation. 

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 les-
sons are now taught outside to allow for experi-
ential 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 cele-
brated 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 com-
munity. The Nature Awareness project has al-
lowed 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 activi-
ties and learning about the importance of nature 
conservation.

Photo by: © Hannah Fairley
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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 fea-
tured on local radio, met with local relevant stake-
holders, 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 inspi-
rational motivational speaker, Gavin’s enthusiasm 
throughout his stay was evident. 

In October 2017, Ms. Sade Deane, national coor-
dinator 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 en-
dangered 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 spe-
cies 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 cer-
tainty that no more invasive iguanas are present on St. 
Eustatius. This means continued search efforts, effec-
tive 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 stakehold-
ers to discuss the way forward. 

Photo by: © Miro Zumrik

Photo by: © Hannah Madden
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Economic Value of Nature
By Hannah Madden (CNSI). This article was published in BioNews 11. 

The Caribbean Netherlands Science Institute 
(CNSI) hosted two “Economic Value of Nature” 
workshops on St. Eustatius from 3-6 April 
2017. These workshops are part of the “Nature 
Awareness Project” which is funded by the 
Ministry of Agriculture, Nature and Food 
Quality (LNV) (formerly Ministry of Economic 
Affairs) through the Nature Funds (natu-
urgelden) and facilitated by CNSI. The work-
shops were led by experts from Wolfs Company 
and Wageningen University who have visited 
the island numerous times to conduct research 
projects, such as The Economics of Ecosystems 
and Biodiversity (TEEB) study. 

The one-day private sector workshop was attend-
ed by representatives from NuStar Terminals, St. 
Eustatius National Parks Foundation (STENAPA), 
St. Eustatius Tourism Development Foundation, 
Scubaqua, and the Chamber of Commerce. The 
goal of the workshop was to improve the partici-
pants’ understanding of how the private sector de-
pends on ecosystem services and how they impact 
these services. During the workshop, participants 
used the Ecology Scan tool developed by Wolfs 
Company to identify these impacts and depend-
encies. Subsequently, company strategies were 
discussed to maximize opportunities and mini-
mize threats related to the natural environment.  

The three-day public sector workshop was attend-
ed by civil servants from various departments such 
as the Department of Agriculture and Fisheries, 
public works, public health, infrastructure and 

economy, and the licensing unit. The goal of this 
workshop was for nature managers and civil serv-
ants to develop an understanding of why valuing 
ecosystem services is useful for St. Eustatius, and 
how to use the valuation results in day-to-day 
operations. Special emphasis was placed on how 
this information can be used to develop financial 
and regulatory policy measures that will improve 
nature management, support the development of 
a sustainable island economy and maximize the 
future well-being of Statia’s citizens. 

Both workshops consisted of theoretical ses-
sions combined with interactive discussions and 
exercises. Working groups were asked to develop 
cases based on identified policy questions or busi-
ness operations. The results of the assignments 
give an insight into how the results of the TEEB 
St. Eustatius study can be used and lead to recom-
mendations for further research.

The objective of both workshops was to raise 
awareness of the interdependency of nature and 
socioeconomic prosperity, as well as to build 
capacity to incorporate this knowledge into policy 
and business operations on St. Eustatius. In the 
public sector workshop, this mainly related to the 
economy of St. Eustatius as a whole, while the 
private sector workshop focused on the opera-
tions of specific companies.  

Participants learned to identify different ecosys-
tems on St. Eustatius and were trained in eco-
system valuation methods and techniques, using 

specific Statian cases. They also learned about the 
valuation of ecosystem goods and services studies 
that have taken place in the Caribbean, as well as 
their influence on nature conservation, manage-
ment, investments and policies in the region. The 
workshop also saw the discussion of factors  that 
increase the effectiveness of a valuation study, 
as well as the presentation of socio-economic 
benefits resulting from influencing nature con-
servation, management investments, and poli-
cies. Additionally, the effects of natural resource 
conflicts and their relation to ecosystem services 
were demonstrated. 

Background: the value  
of natural capital on St. Eustatius 
Healthy ecosystems such as the island’s coral reef 
patches and the forests on the hillsides of Boven 
and the Quill are essential to human well-being 
on St. Eustatius. The St. Eustatius Strategic 
Development Plan also acknowledges the im-
portance of the island’s natural attractions to the 
growth of the tourism sector. Local and global 
developments have led to an increase in serious 
threats to these fragile ecosystems, jeopardizing 
the foundations of the island’s economy. To make 
well-founded decisions that affect the natural 
environment on the island, it is key that nature’s 
contribution to St. Eustatius’ economy and well-
being is well understood and highlighted. 

Economic valuation of Statia’s main ecosystem 
services has drawn attention to the economic 
benefits of biodiversity and has highlighted the 

growing costs of biodiversity loss and ecosystem 
degradation. The results of the TEEB St. Eustatius 
study are presented in four reports on the value 
of Statia’s nature by Wolfs Company and the VU 
University in Amsterdam. As a part of this study, 
a survey, which involved over 1,000 respondents 
including tourists, residents, and citizens of the 
European Netherlands, demonstrated that natural 
capital strongly contributes to the island’s econo-
my and the well-being of its residents. 

Estimates put the total economic value (TEV)1  of 
the ecosystem services provided by the marine 
and terrestrial ecosystems of St. Eustatius in 
2014 at $25.2 million per year2. This TEV and its 
underlying components can be used to evaluate 
strategies for effective conservation measures 
and sustainable development on St. Eustatius. 
After analyzing the impact of different develop-
ment scenarios on the value of future ecosystem 
services, it becomes apparent that there are 
indeed opportunities to develop the tourism 
industry. However, expanding the tourism sector 
beyond levels of sustainable use will cause pres-
sures that the local ecosystems cannot endure. 
Consequently, degradation of the natural environ-
ment will result in fewer tourists coming to St. 
Eustatius. The current demand on the ecosystems 
of St Eustatius and unsustainable development 
practices is projected to decrease the TEV of the 
island’s natural environment from $25.2 million 
today to around $18.5 million in 30 years. 

1 For all reports on the ecosystem service valuation study  
see  http://www.wolfscompany.com/teeb-st-eustatius/ 

 2 Calculations done with currency value in 2014 
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Economic Value of Nature

Public sector workshop (3 days)
The set-up of the public sector workshop was 
based on the structure presented in Figure 1. The 
framework reflects the research steps of a natural 
capital assessment. By combining theoretical 
presentations, examples from natural capital 
assessments elsewhere and practical sessions to 
apply the theory to the context of St. Eustatius, 
participants were guided through the research 
process.  
 
The workshops began by defining ecosystems 
and ecosystem services and identifying relevant 
stakeholders. Participants then helped determine 
threats to the selected ecosystems, and devel-
oped scenarios to assess the changes in ecosys-
tem service benefits over time and their impact on 
different stakeholders. Different types of values 
and available valuation techniques were discussed 
to quantify this socioeconomic impact and data 
requirements were established based on selected 
valuation techniques. The workshop ended with 
a discussion on how the valuation results could 
support policy-making processes and how these 
results could be efficiently communicated to 
relevant stakeholders and decision-makers.   
 
 
 
 
 

Private sector workshop (1 day)
The different steps of the Ecology Scan formed 
the basis of the private sector workshop set-up. 
Each step comprised a presentation with theory 
and practical examples as well as an exercise. The 
first step, “select the scope”, provided partici-
pants with an overview of the TEEB St. Eustatius 
study and described how private companies 
interact with ecosystem services. In following 
steps, participating companies determined the 
most relevant ecosystem services to their busi-
ness and how these services are developing over 
time. They then defined the risks and opportuni-
ties associated with the identified priority eco-
system services. The assignment in the final step 
challenged participating companies to come up 
with innovative strategies to address the risks and 
opportunities identified in the previous steps.

Figure 1 - “backbone” of economic 
analysis of ecosystem services

Figure 2 - the total economic value (TEV) map for St. Eustatius depicting the 
annual value of nature per hectare (left) and an inset of the marine value map 
in the harbour area of St. Eustatius (right). 

Photo by: © Hannah Madden
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Post-workshops on natural  
capital of St. Eustatius 
The aim of both the public and private sector 
workshops was to increase the understanding 
of natural capital on St. Eustatius. During both 
workshops, participants extensively discussed 
how the results of TEEB St. Eustatius study can 
be used to inform policymakers on the island. The 
most important issues that were identified are:

•	 Spatial planning
•	 Damage assessment
•	 Managing erosion and roaming cattle
•	 Biosecurity
•	 Including ecosystem services  
 in investment decisions

Furthermore, the ecosystem services that were 
identified as important, but were not covered in 
TEEB St. Eustatius are:

•	 Water provisioning
•	 Agricultural production 

 
To follow up on the workshop and continue to 
raise awareness about the value of natural capital 
on St. Eustatius, Wolfs Company developed a 
toolkit for St. Eustatius that can be used by e.g. 
CNSI and STENAPA to reach out to stakeholders.  
 

 
 
The kit includes a tailor-made version of the ecol-
ogy scan (used in the private sector workshop) 
to evaluate the interaction of businesses on St. 
Eustatius with their natural surroundings. The tool 
is based on locally relevant ecosystem services 
and can be used to assess risks and opportuni-
ties for businesses related to these services. 
Furthermore, a tool for the public sector was 
developed to map out the effects of government 
interventions (e.g. goat management, erosion 
control) on ecosystem services. This tool is also 
based on locally relevant ecosystems, services, 
and stakeholders on St. Eustatius. The set-up of 
the tool is a multiple criteria analysis which quali-
tatively assesses ecosystem changes. A repository 
of relevant reports related to natural capital on 
St. Eustatius has also been created. CNSI staff are 
trained to use the toolbox and continue the train-
ing on ecosystem services on St. Eustatius.  

All participants were enthusiastic about  
the knowledge they gained, and CNSI looks 
forward to a continued discussion on the topic 
of valuation of nature on St. Eustatius. The tools 
learned in these workshops were especially 
relevant following Hurricanes Irma and Maria, 
enabling relevant stakeholders to assess the 
economic damage caused to natural capital by 
these natural disasters. 

Photos by: ©
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Ecological Restoration Lac Bay and South Coast

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 biodi-
versity 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 ap-
proximately 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 maintain-
ing 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 impor-
tant 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 nitro-
gen 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

This article was published in BioNews 10. 
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Ecological Restoration Lac Bay and South Coast

Thanks to funding by The Dutch Ministry of Economic Affairs 
(now the Dutch Ministry of Agriculture, Nature & Food 
Quality) 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 res-
toration 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 bar-
riers 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 sponsor-
ship 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

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

Ecological Restoration Lac Bay and South Coast

Would you like to stay up-to-date?

You can follow all the Nature funding projects  
on Bonaire on Facebook @NTBDN and website  
https://bibadinaturalesa.com.  
 
Check also NTBDN TV: https://bibadinaturalesa.com/nos-ta-biba-di-naturalesa-tv/
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Combating Erosion and Nature Restoration

As a result of extensive deforestation for the 
production of charcoal and then aloe, export of 
wood and overgrazing through the years most 
of Bonaire’s natural areas have a low flora diver-
sity. This xerotrophic vegetation is very suscep-
tible to water erosion (Cornelis, 2006) due to its 
low vegetation cover and the soil’s poor water 
retention. On an island like Bonaire where 
precipitation is low but sometimes intense dur-
ing the rainy season, torrential rainfall loosens 
the soil and quickly transports large volumes 
of sediment run-off to saliñas1  or directly into 
the sea. In the past few decades, anthropogenic 
activities have exacerbated the island’s erosion 
problem. Coastal development to accommo-
date the sharp increase in residents and tourists 
has led to more land clearing and mining for 
residential and infrastructural development 
leaving behind barren landscapes. Invasive 
grazing species such as goats and donkeys also 
significantly contribute to the island’s erosion 
problem. These grazers consume the island’s 
vegetation at such a rate that it does not have 
time to regenerate, leaving the ground bare, 
the soil vulnerable to erosion and a vegetation 
of low diversity. 

Erosion and resulting sediment run-off are big en-
vironmental concerns throughout the Caribbean 
Region and for good reason. Not only does the 
removal of soil and sediment particles reduce soil 
quality for native plants, but it also poses a serious 
threat to adjacent corals reefs. Soil carried to the 

ocean as sediment run-off smothers corals and 
hinders their growth and is typically associated 
with coral mortality. An ambitious three year-pro-
ject to reduce Bonaire’s erosion problem, improve 
water management and restore some of Bonaire’s 
natural areas is currently in progress thanks 
to funding by The Dutch Ministry of Economic 
Affairs (now the Dutch Ministry of Agriculture, 
Nature & Food Quality) through the Nature Fund. 
The “Combating Erosion and Nature Restoration” 
project started at the end of 2016 and will end in 
October 2019. It is led by Bonaire Agri and Aqua 
Business NV (Sherwin Pourier), Wayaká Advies 
BV (Jan Jaap van Almenkerk) and coordinated 
by the Island Government, Directorate of Spatial 
Planning and Development .

Bonaire has a variety of fresh- and saltwater bod-
ies that support a rich flora and fauna including 
fringing coral reefs, two lagoons, several saliñas 
and a few freshwater wells. Water management 
on a dry, arid island such as Bonaire is vital to 
protect these bodies of water and associated 
biodiversity from pressures such as erosion. It also 
gives residents access to clean water, provides 
farmers with sufficient water to grow crops, and 
can help prevent floods. Through improvements 
in water management, this Nature Funded 
project aims to benefit both the island’s nature 
and residents by reducing erosion and resulting 
sedimentation on reefs, protect neighborhoods 
from flooding, increase fresh water available for 
farming, stimulate groundwater regeneration 

and increase the biodiversity and tourism value 
of nature through the provision of new wetland 
habitats for birds. Over the course of the project 
several Master of Science  students from the 
Vrije Universiteit (VU) and the Universiteit van 
Amsterdam (UvA) will visit the island to study the 
island’s erosion issues and investigate concrete 
measures to reduce them. 

The island has around fifty dams that collect 
rainwater, protect from flooding and slow down 
run-off. Additionally, natural saliñas filter the 
sediment rich water transported by the rain into 
the sea, thereby playing a vital role in maintain-
ing the health of Bonaire’s coral reefs. A study 
by Koster (2013) highlighted the high sediment 
trapping efficiency of the many reservoirs in 
Bonaire’s Playa catchment, helping trap most 
of the upland sediment before it has a chance to 
reach the sea (Koster, 2013). However, many of 
the dams silted-up due to lack of maintenance 
and also some saliñas have silted up resulting in 
more floodings and poor (storm) water storage 
capacity, meaning that they cannot perform their 
important ecological function of trapping new 
washed down sediments and nutrients before it 
is carried to sea.  During the course of the project, 
certain dams in the Kralendijk area and in the 
vicinity of Rincon will be restored and maintained. 
So far, the ten most important dams in Kralendijk 
have been restored, including ‘Mona Passage’ on 
the way to Cai. A maintenance plan for the dams 
should be put in place by the end of the project.

1 Natural salt-water buffers, separated from the sea through a coral rubble barrier (Koster, 2013). Public wells are an indispensible source of water for farmers and are used for  
livestock and to cultivate fodder, vegetables and fruit. Photo by: ©  Wayaká Advies

This article was published in BioNews 8.
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Two saltwater ponds will also be ecologically 
restored: the eastern part of Saliña di Vlijt (in 
Kralendjik) and possibly a part of Saliña Onima 
(near Rincon). Accumulated sediment will be 
removed and used to create islands around which 
mangroves or other plants will be planted. A bird 
watchtower and public bird watching walking 
path will be made at Onima to create opportuni-
ties for tourism. The Islands act as a natural refuge 
for foraging and nesting birds as many of these 
bird species are preyed upon by cats, rats and 
other introduced species.

In order to improve access to freshwater, 17 of 
the island’s 25 public water wells will be restored. 
The project has already restored ten public wells, 
many of which were in bad shape but very im-
portant to local farmers: Pos di Flor, Pos Bara di 
Karta, Pos Wanapa, Pos Rincon, Pos Fontein, Pos 
Flor di Cuba, Pos Mexico, Pos Angola, Pos Shon 
Pinpina and Pos Bentura. Other wells which hold 

water with too high salinity levels for agricultural 
or livestock watering purposes will not be re-
stored as the water is of little use.

Bonaire has numerous “mining sites”, excavated 
sites which are often filled with solid waste. Part 
of the project is to clean up one or two of these 
mining sites and restore them in such a way that 
they create a wetland holding freshwater. The 
mining area at Bonaire’s LVV wastewater treat-
ment plants is currently being transformed into a 
permanent freshwater wetland with a bird watch-
tower. This area is already popular for birdwatch-
ers as it attracts a high range of different migra-
tory and local bird species. “There are barely any 
permanent freshwater wetland areas on Bonaire. 
Studies have shown that migratory birds are in 
desperate need of these areas, particularly those 
migrating from the northern hemisphere to the 
south” (Frank van Slobbe, personal comments, 
23 November 2017). 

Combating Erosion and Nature Restoration

Sediments entering the sea from 
Saliñas di Vlijt after heavy rainfall.
Photo by: © Directie R&O,  
Public Entity Bonaire.

Overflow of Saliñas di Vlijt directly 
to the sea after heavy rainfall.
Photo by: © Directie R&O,  
Public Entity Bonaire.Would you like to stay up-to-date?

You can follow all the Nature funding projects  
on Bonaire on Facebook @NTBDN and website  
https://bibadinaturalesa.com.  
 
Check also NTBDN TV: https://bibadinaturalesa.com/nos-ta-biba-di-naturalesa-tv/
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Forest degradation is believed to be driving Yellow-shouldered 
Amazon parrots (Amazona barbadensis) to forage feed in 
urban areas, which leads to conflict with local fruit growers 
and reduces survival (Williams 2012). With funding from the 
Dutch Ministry of Economic Affairs (now the Dutch Ministry 
of Agriculture, Nature & Food Quality) “Natuurgelden” and 
commissioned by the Public Entity Bonaire, a local foundation 
Echo, has been able to launch a large-scale reforestation pro-
ject with the goal of creating dry forest environments within 
ten protected ‘exclusion areas’, which have been set up on 
public land. Each area will measure approximately one-hectare 
and all non-native herbivores (goats, donkeys and pigs) will be 
excluded. The exclusion areas will then be reforested with as 
many as 20,000 native trees.  

Dry forest habitats are among the least well researched and 
conserved habitats in the world and yet they account for  
about half of the world’s forested area (Blackie et al., 2014).  
The degradation of dry forest habitats has far reaching  
implications. The loss of large, mature trees means that less 
rainfall will be retained in the soil, which can eventually lead to 
aridification (Brodie, Post, & Laurance, 2012). Similarly, the loss 
of trees and their root systems means that less soil will  
be retained during (heavy) rain. This causes a reduction in  
the nutrient cycling and a decline of soil fertility, which can 
impact local agriculture. The drier, more compacted topsoil will 
cause surface water run-off that leads to erosion and the loss of 
nutrients in the terrestrial ecosystem (Koster, 2013), as well as 
elevated amounts of harmful sediment and increased nutrient 
levels in surrounding coral reefs areas (Vermeij, 2011). All of  
these factors lead to decreased biodiversity and lowered 
ecosystem productivity.  

At present, most of Bonaire’s dry forests are dominated by only 
three to five tree species. This startling lack of diversity coupled 

with the fact that very few mature large trees remain on the 
island means that Bonaire’s native dry forest environments are 
under considerable threat.  Several species of native trees are 
already almost extinct on the island. Bonaire’s dry forests are a 
natural refuge for the island’s flora and fauna and are home to en-
dangered plants, including two Guaiacum species, and birds such 
as the Yellow-shouldered Amazon parrot (Amazona barbaden-
sis), as well as several other island endemics (IUCN Threatened 
Species Database 2013). Therefore in 2010 local laws were passed 
to protect nature on land including the full protection of 25 tree 
species and the requirement of a Tree Cutting Permit.

On Bonaire, the dry forest habitat has undergone dramatic 
changes over the last two and a half centuries (de Freitas, 
Nijhof, Rojer, & Debrot, 2005). The impacts of historic tree fell-
ing coupled with the introduction of invasive herbivores has 
effectively prevented the regeneration of many native plant 
species (Coblentz, 1980; Coolen, 2015). In addition, many areas 
are affected by the introduction of exotic plants that are now 
outcompeting native species (Smith, Van der Burg, Debrot, van 
Buurt, & de Freitas, 2014). 

Forest degradation is believed to be driving Yellow-shouldered 
Amazon parrots to forage for food in urban areas, which in turn 
leads to conflict with local fruit growers and reduces their survival 
(Williams, 2012). Ironically exotic herbivores were recognized 
as a key threat to biodiversity over one hundred years ago, but 
Bonaire has yet to develop a comprehensive control program to 
reduce the impact of overgrazing. 

The first step towards dry forest restoration is to exclude exotic 
herbivores and then to improve the biodiversity through the 
selective planting out of native trees that would originally have 
been found in these areas. 

Restoring Bonaire’s Dry Forest 

Photos by: © Quirijn Coolen

Tree Planting Day in the 
first completed exclusion 
area in Washington.  Over 
500 trees planted and over 
20 volunteers participated

Echo Team with the Dutch 
Army who volunteered in 
September to help “break 
ground” at the proposed 
Tolo exclosure which will 

fence in an existing nature 
area with walking trails 

This article was published in BioNews 2.
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Echo’s first three exclusion areas have been 
completed and nearly 2,000 native trees have 
been planted out, thanks to support from com-
munity volunteers, including DCNA’s own Emeray 
Martha-Neuman and her family!  Cargill and 
Digicel also each participated in tree planting by 
organizing corporate volunteer days with Echo. 
At each of the reforestation sites, the Echo team 
collects baseline data about the trees allowing 
their growth and success to be monitored. After 
planting, trees are watered twice weekly until  
they show new growth and water retention is 
apparent in the soil, at which time watering is 
reduced to once weekly and eventually tapered 
out all together.

Echo is a small non-profit foundation, which  
was set up on Bonaire in 2010. Its mission is to 
safeguard the future of the island’s endemic  
subspecies of the Yellow-shouldered Amazon 
parrot (Amazona barbadensis), locally known 
 as the “lora”. 

Echo is always looking for more volunteers,  
so please contact info@echobonaire.org to  
learn more.

Restoring Bonaire’s Dry Forest 
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Students of CIEE who volunteered with Echo in its existing fenced area in the 
Washingon side of the WSNP.  The students came out early on a Saturday morning 

to help dig holes (aka future tree homes) with members of the Echo team

Members of STINAPA’s Junior Ranger Aspirant group who 
joined the Echo team for a tree planting day at Dos Pos.

Photos by: © Marjolijn Lopes Cardozo (left) and Rudy van Gelderen (right)

Nearly 2,000 native trees have 
been planted out, thanks to 

support from community  
volunteers, including DCNA’s 
own Emeray Martha-Neuman 

and her family!

Would you like to stay up-to-date?

You can follow all the Nature funding projects  
on Bonaire on Facebook @NTBDN

Website  
https://bibadinaturalesa.com. 

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

Several projects are running on our islands to 
restore degraded reef flat areas along the coast-
lines. On St. Eustatius, coral reef restoration 
efforts have been ongoing since July 2016. The 
RESQ project, which is funded by the European 
Union Best 2.0 Program and co-funded by the 
Dutch Ministry of Economic Affairs (now the 

Dutch Ministry of Agriculture, Nature & Food 
Quality), made possible the creation of elkhorn 
and staghorn nurseries with the aim of restor-
ing degraded branching reefs zones around the 
island. St. Eustatius National Parks (STENAPA) 
constructed 8 ladders that housed a total of 200 
elk and staghorn fragments, which were then 
deployed in two nurseries (Crooks Castle and 
Jenkins Bay). STENAPA reported seeing and 
measuring extensive coral growth and recovery 
following these initial restoration efforts. 

Thanks to the generous funding from the Dutch 
Ministry of Economic Affairs (now the Dutch 
Ministry of Agriculture, Nature & Food Quality)
through the Nature Fund, coral reef restoration 
on St. Eustatius has accelerated. The Government 
of St. Eustatius, STENAPA and the Caribbean 
Netherlands Science Institute (CNSI) have come 
together to combine the RESCQ and CNSI’s 
Nature funding coral restoration projects and 
re-establish a healthy branching community on 
the island’s reefs. The Jenkins Bay nursery has 
been expanded with an additional 6 bigger lad-
ders, increasing the number of elk and staghorn 
fragments to 450 in total. Outplanting of the first 
coral fragments has already taken place, with so 
far 15 fragments put back to the reef through the 
use of bamboo frames and epoxy glue. However, 
the devastation caused by Hurricane Irma this 
September has been a severe setback. It wiped 
away the Jenkins Bay nursery, including all 10 
ladders and all fragments. The 4 ladders and 100 

fragments in the Crooks Castle nursery have been 
damaged, but STENAPA has already fixed the 
ladders and hopefully the fragments will recover 
from Irma’s impact.

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

Coral Restoration Foundation Bonaire was 
established in 2012 with a mission to “develop 
affordable, effective strategies for protecting and 
restoring shallow water population of staghorn 
and elkhorn corals along the coastlines of Bonaire 
and Klein Bonaire”. With support from the gov-
ernment and the Bonaire National Marine Park 
(BNMP), CRFB’s restoration program has been a 
huge success. The funding received through the 
Nature Funding for the BES islands is now helping 
the foundation take a further step in the restora-
tion of Bonaire’s shallow reefs: over the next 2 

years, 1250 nursery-reared coral colonies from 12 
different genotypes will be transplanted at four 
different sites totaling an area of 600 m2, for a 
total project amount of 5000 corals.

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

Photo by: Rudy van Gelderen

This article was published in BioNews 3.

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

The four restoration sites will be carefully moni-
tored over time to record coral cover and mortality 
rate for the different genotypes transplanted (all 
transplanted corals are carefully tagged so that 
CRFB can easily track their genetic information). 
The foundation is developing an online database 

to help project members keep track of nursery 
and transplanted coral fragments and organize 
fieldwork according to it. CRFB also partners with 
Project Baseline: 
(http://www.projectbaseline.org/),  
a global initiative that enables stakeholders to 
record and monitor changes to their local aquatic 
environment. CRFB’s recent purchase of a boat - 
purchased thanks to the Nature Funding and aptly 
named Coral Lover - will allow the foundation to 
implement a comprehensive and effective coral 
monitoring program over time.  

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

Nature Funding projects

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

Coral Restoration 

Photo by: Mark Vermeij

Project Lead scientist(s) Goal Activities

Coral Restoration 
Bonaire

CRF Bonaire:  
Francesca Virdis 

DRO: Frank van Slobbe

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

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

Coral restoration 
St. Eustatius

Government of  
St Eustatius  

STENAPA: Jessica Berkel
CNSI: Johan Stapel

Re-establish a 
healthy branching 
coral community.

Creating a coral nursery which 
would supply second and third 
generation planting out sized coral 
colonies
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Coral Reef Restoration Initiatives in the rest of 
the Dutch Caribbean

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

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

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

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

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

C
oral nursery on St. Eustatius. Photo credit: R

ESCQ
R

estoration Site Playa Lechi. Photo taken  
on: 29 M

arch 2017. Photo credit: C
R

F B
onaire
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Subject Island Organisation(s): lead scientists

Environmental factors  
driving recruitment success 
in Caribbean corals

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

Development of restoration 
methods for threatened 
Caribbean coral species

BON CUR

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

Restoration Ecosystem 
Services and Coral Reef 
Quality (Project RESCQ)

SAB EUX  
SXM

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

Artificial Reefs On Saba and 
Statia (AROSSTA) SAB

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

Staghorn transplanting. Photo credit: C
R
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onaire

Other Coral Restoration Projects in the Dutch Caribbean

Coral Restoration 

Would you like to stay up-to-date?

You can follow all the Nature funding projects  
on Bonaire on Facebook @NTBDN and website  
https://bibadinaturalesa.com.  
 
Check also NTBDN TV: https://bibadinaturalesa.com/nos-ta-biba-di-naturalesa-tv/
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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)

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

Credits

Photography: Courtesy of SHAPE Photography or Brenda S. & R. Kirkby 

unless otherwise Credited. 
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Members of the Dutch Caribbean Nature Alliance 

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

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

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

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

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

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

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

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

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.

Ministry of Agriculture, 
Nature and Food Quality
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