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EXECUTIVE SUMMARY
The southern wetlands of Bonaire represent a unique environment for the island. 
Consisting of a wide variety of habitat types including caves, karsts, dry tropical forests, 
coastal areas, salt pans and mangroves. The Ramsar site Pekelmeer lies completely in this 
area, as well as a small portion of the buffer zone of the Ramsar site Lac Bay. 

Culturally, a number of Bonaire’s historic monuments and tributes to its past can be 
found as you drive around the perimeter, from ruins of old salt pans to the remains 
of slave huts and gravestones. Maintaining and respecting these sober reminders of 
Bonaire’s history is vital to ensuring the sacrifices of the enslaved populations are not 
forgotten. It would be impossible to separate the historic and cultural identity of Bonaire 
from this area. Economically the southern wetlands represent commercial opportunities 
for salt extraction by Cargill Salt Works as well as a significant driver of tourism, whether 
it is history enthusiasts, cyclists, kiteboarders, recreational fishers, scuba divers or bird 
watchers. 

The cultural and economic value of this area is only surpassed by its environmental value. 
The southern wetlands are recognized internationally as an Important Bird Area (IBA), as 
a site of regional importance by the Western Hemisphere Shorebird Reserve Network, as 
an area important for sea turtle nesting and as a Ramsar site. The Ramsar site Pekelmeer, 
which encompasses most of the southern portion of the wetlands, is critical to a number 
of threatened, endangered or keystone species. Pekelmeer offers a much-needed rest 
stop for a number of migratory bird species while also serving as an important breeding 
ground for the Caribbean Flamingo and five different tern species. Furthermore, the 
southern wetlands constitute most of the natural habitat of the rare and endemic Bonaire 
Sabal Palm.

This management plan offers a description of the southern wetlands (chapter 1), a legal 
and legislative overview (chapter 2), a description of resources and utilities (chapter 3), 
an explanation of the spatial development plan (chapter 4), an overview of conservation 
target habitats (chapter 5), an analysis of threats and issues (chapter 6), an outline of 
management actions and strategies (chapter 7), and provides recommendations for the 
management plan evaluation and review (chapter 8). Conserving this unique wetland will 
be a major challenge. A critical first step is to designate Pekelmeer as a protected area 
under island and national legislation, and appoint a management authority.
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1 | INTRODUCTION

I N T R O D U C T I O N

1 . 1  O V E R V I E W

Bonaire’s southern wetlands lie between the more developed areas to the north and the southern coastal 
zone. This area has a diverse ecological make up which includes areas of caves and karst, groundwater 
reservoirs, dry tropical forest, limestone coastal zones, salt pans, lagoons and mangroves. Most of this area 
is covered by a series of shallow lagoons, or salt pans, which have been modified over hundreds of years for 
the production of salt. There is limited development within this area, predominantly limited to a commercial 
building operated by Trans World Radio and the larger area operated by Cargill.

1 . 2  B O U N D A R I E S

The southern wetlands of Bonaire are located between the high-water mark of the Bonaire National Marine 
Park and south of Kaya IR Randolph Statius van Eps which runs across the island between the west and east 
coast (excluding the privately owned area by Lima NV to the northwest). This boundary line has been set by 
Public Entity Bonaire (Openbaar Lichaam Bonaire (OLB)) and is indicated in red on the map below, Figure 1.

1 . 3  S I Z E

The perimeter of the southern wetlands runs nearly 29 km over the rocky coast and along a paved road 
Kaya IR. Randolph Statius van Eps. The wetlands themselves cover a land area of 4,480 hectares.

1 . 4  G E O L O G Y

In 1956, Westermann and Zonneveld used photo-geological observation and land capability and land use 
surveys to map the southern part of Bonaire. In 1960, a follow-on study by Buisonjé and Zonneveld further 
mapped the coastal shapes of Aruba, Bonaire and Curaçao. Building on these studies and adding his own 
research, in 1965 Jan Rooth described the geology of Bonaire as being divided into two topographically 
and geologically different parts, with the southern portion being low lying, flat and made almost entirely 
of recent coral limestone and sand shells. Human driven manipulation of these salt pans means that the 
majority of this area stays underwater throughout the year. Water flow within the southern wetlands is 
highly controlled during the salt production process. 

In 2012, a geological map of Bonaire was created which found the southern wetlands to be composed of 
lower terrace, salinas, salt pans and coral shingles, beach rock and ramparts, calcareous sand or dune sands 
and water (Koomen et al., 2012). This map has been included as Figure 2. Furthermore, Pekelmeer, the salt 
lake which runs along the southern portion, has a soft, lightly colored sandy bottom.

Figure 1: Southern Wetlands Border (red)

Figure 2: Bonaire Geology (Koomen et al. 2012)

8 9



I N T R O D U C T I O N

1 . 5  O W N E R S H I P  A N D  E N F O R C E M E N T

The southern wetlands are largely government property and thus responsibility for management lies with 
the local government, Public Entity Bonaire (Openbaar Lichaam Bonaire (OLB)). Within this government 
owned portion, most of this space is leased out through a long-term agreement to Cargill for salt 
production. This lease ends in 2024, however, negotiations for renewing this agreement are currently 
underway. Other smaller areas are also leased out to Trans World Radio and two residential properties. 
Most of the undeveloped area immediately south of Kaya IR. Randolph Statius van Eps is owned by Lima NV. 
There is a Ramsar site, Pekelmeer, which can be found along the southernmost portion of the salt pans and 
is internationally recognized as an Important Bird Area for a wide variety of protected species. Additionally, 
the northeast portion of the southern wetlands are within the boundaries of the Lac Bay Ramsar site.

Enforcement of nature legislation is largely the responsibility of OLB, specifically under the Supervision & 
Enforcement Directorate (Directie Toezicht & Handhaving). In some cases, specific agreements have been 
generated between OLB and private landowners, the terms of which are detailed in their lease agreements. 
This is the case with the lease agreement with Cargill, Trans World Radio and private owners of two 
residential houses located along the coastline. There is no specific agreement between OLB and Lima NV.

1 . 6  A C C E S S

Access to the southern wetlands is through public roads which run around the perimeter. This includes Kaya 
IR. Randolph Statius van Eps which runs across the north and EEG Boulevard which runs along the western, 
southern and eastern coastline. There are a few private access roads which are managed by Cargill and are 
not accessible to the public.

1 . 7  S U R R O U N D I N G  L A N D  U S E

Three of the four sides are surrounded by the Bonaire National Marine Park, which is open for recreational 
use by fishermen, snorkelers, swimmers, divers and in some designated areas kiteboarders. To the north, 
there are some residential and commercial areas which are currently being developed for both single family 
homes and large tourist resorts.

1 . 7  S U R R O U N D I N G  L A N D  U S E

Three of the four sides are surrounded by the Bonaire National Marine Park, which is open for recreational 
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there are some residential and commercial areas which are currently being developed for both single family 
homes and large tourist resorts.

1 . 8  E N V I R O N M E N T A L ,  C U L T U R A L  A N D  E C O N O M I C  I M P O R T A N C E

This area has great environmental, cultural and economic importance to the island.

Environmentally, this area is recognized internationally as a Ramsar site, as an Important Bird Area and 
as an important turtle nesting area. Within the Ramsar site, Pekelmeer, there is an area designated as the 
Flamingo Sanctuary, under the Bonaire Nature Policy Plan 1999-2004, which provides one of the most 
important nesting areas for Caribbean flamingos within the region. Additionally, since 2019, the Ramsar site 
was extended to include a 500-meter buffer zone of the near shore environments which includes one of the 
most biodiverse fringing reefs for the island, habitat for a large number of threatened species of fish and 
coral.

Culturally, these wetlands hold the keys to Bonaire’s darker past. These salt pans were once the center point 
for the islands’ slave economy, where enslaved people were forced to work within harsh environments. 
Slave huts, located along the coast, serve as a reminder of the conditions in which these individuals were 
forced to live and work. Maintaining these monuments helps Bonaire to pay tribute to this past and ensure 
these hardships are not forgotten.

Lastly, this area is of great economic importance to the island. This area has quickly become a tourist hot 
spot, with the easy access to shore diving attracting thousands of visitors each year. Tourists often stop 
in front of the Cargill entry to pick up a souvenir piece of salt and take their photos in front of the iconic 
salt piles. In addition to diving, other watersports such as kiteboarding have rapidly gained popularity. 
Furthermore, Cargill is a commercial entity which uses a large portion of this area for salt production, which 
is then exported and distributed worldwide.

1 . 9  H I S T O R Y

The following information is an adaptation of Mr. Saltman’s Bonaire History.

There has been an indigenous presence on Bonaire for centuries, mostly Amerindians from the nearby 
South American coast who perhaps discovered Bonaire while out on long distance fishing expeditions. The 
island gained international recognition when it was claimed by Spain in 1499. It soon became apparent that 
the southern area of the island could be a valuable asset, as salt was highly prized for its use in preserving 
meat and fish, especially for transatlantic journeys. In the late 1620’s the Spanish cut off salt trading with the 
Dutch which then led to the Dutch capturing Curaçao, Bonaire and Aruba. Starting in 1622, Bonaire became 
a plantation for the Dutch West India Company, where a small number of slaves were used for cultivating 
Haematoxylum brasiletto brasil (dyewood), sorghum and harvesting salt.

Salt production slowly grew over the next two centuries before being turned over to direct government 
control. In 1837, Bonaire’s salt production had grown so large, that four large obelisks were erected to 
help guide incoming ships to the right harbor for loading the appropriate quality of salt. The obelisks were 
painted red, white, blue and orange, for the colors of the Dutch flag and the Royal House of Orange and 
correspond to salt pans of the same name.

With the abolishment of slavery in 1863, the salt industry on the island quickly fell. In the 1960s the Antilles 
International Salt Company began construction and operation of the modern ponds you can still find today. 
It changed hands in 1968 becoming property of Akzo Nobel. In 1997, this business was then bought by 
Cargill, a multinational company which is the current operator of these areas. In fact, these salt ponds make 
up about 22% of the island’s land area today.

I N T R O D U C T I O N 1110



2 . 1  I N T E R N A T I O N A L  N A T U R E  A N D  E N V I R O N M E N T A L  L E G A L  O B L I G A T I O N S

2.1.1 Ramsar Convention
The Ramsar Convention was signed by the Netherlands on September 23, 1980, which included four sites 
on Bonaire. Two of these sites lie at least partially within the southern wetlands, Lac Bay to the north and 
Pekelmeer to the south. Legally the Kingdom of the Netherlands is required to represent these sites during 
the Conference of Contracting Parties. This conference is held every 3 years and is an opportunity for all 
contracting parties to discuss issues and to report on any ongoing activities. The Netherlands is legally 
required to provide updates on the status of Dutch Ramsar sites, through a National Report, every three 
years, with 2021 being a reporting year.

Additional information concerning Pekelmeer can be found in Appendix I: Pekelmeer Ramsar Site 
Management Plan.

2.1.2 The Convention of the Conservation of Migratory Species of Wild Animals
The Convention on the Conservation of Migratory Species of Wild Animals (CMS), also known as the Bonn 
Convention, is an environmental treaty of the United Nations. The CMS provides a global platform to 
support the conservation and sustainable use of migratory species and their habitats. Bonaire entered into 
this treaty under the Netherlands in 1983. The Netherlands released its thirteenth National CMS report 
(COP13) in 2020. In this report, the 16 targets were assessed, and Bonaire was specifically noted for work 
done to improve shark and sea turtle conservation. 

2.1.3 Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)
The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) is an 
international agreement between governments aimed to ensure international trade in wild animals 
and plants does not threaten the survival of these species. Although there are no official reporting 
requirements, the southern wetlands are used by a number of these species including the green Iguana 
(Iguana iguana), hawksbill turtle (Eretmochelys imbricata), green turtle (Chelonia mydas) and queen conch 
(Strombus gigas). The Netherlands has been a part of this convention since April 19th, 1984.

2.1.4 Cartagena Convention: Specially Protected Areas and Wildlife (SPAW) Protocol
Of the three protocols that divide the Cartagena Convention, the Specially Protected Areas and Wildlife 
(SPAW) Protocol provides a unique legal framework for the conservation of regional biodiversity. Signed in 
1990, the 17 contracting parties (including the Netherlands) have agreed to include in their own legislation, 
measures to protect, conserve and sustainably manage their natural areas and protect threatened plant and 
animal species. Updates on the status of these areas are included within the CBD report (more information 
in 2.1.5).

2.1.5 Convention of Biological Diversity (CBD)
Initiated in 1993, this convention lists twenty targets (Aichi Biodiversity Targets), of which each participating 
party is responsible for providing periodic updates. A number of these Aichi Biodiversity Targets for Bonaire 
are directly impacted by the environmental status of the southern wetlands. The sixth national report for 
the Kingdom of the Netherlands was published in 2019. 2021 is also an important year as the Biodiversity 
Summit (CBD CoP15) will take place, where the Netherlands will be expected to participate in setting 
ambitious 2030 targets for the conservation and restoration of biodiversity. 

2.1.6 Inter-American Convention for the Protection and Conservation of Sea Turtles (IAC)
The Inter-American Convention for the Protection and Conservation of Sea Turtles (IAC) is an 
intergovernmental treaty which provides the legal framework for participating parties to take actions to 
benefit sea turtle species. This treaty has 16 participating parties, of which the Netherlands became a 
signatory member in 1998. Obligations associated with this agreement are centered on the conservation 
and preservation of sea turtles and sea turtle habitats.

2.1.7 United Nations Sustainable Development Goals (SDG)
The 2030 Agenda for Sustainable Development was adopted by all United Nation Member States in 2015. 
This agenda outlined 17 Sustainable Development Goals (SDGs) identified for their importance in improving 
health, education, reducing inequality and encouraging economic growth while working to minimize the 
effects of climate change and preserve oceans and forests. As a member state, the Kingdom is responsible 
for providing periodic updates on the status of each of these SDGs. Although the SDGs are not legally 
binding, they can be used to make a legal argument and therefore are considered within the Legal and 
Legislative overview. The last report was published by Statistics Netherlands (CBS) in 2020.

A number of these SDGs relate to the health of the southern wetlands, especially SDG 15 which is titled 
“Life on land” and specifically calls for the protection, restoration and promotion of the sustainable use of 
terrestrial ecosystems.

2.1.8 International Bird Importance      
Most of the southern wetlands are identified as BirdLife International Important Bird Area (IBA), which 
gives it international recognition as an area significant in protecting viable populations of species, groups of 
species or entire avian communities. In addition, the areas designated as IBA have been incorporated into 
the Spatial Plan and therefore have been granted legal significance on the island. Since 2018, the Western 
Hemisphere Shorebird Reserve Network (WHSRN) also recognizes 3,700 hectares of the southern salt pans 
as significant bird habitat. Although being designated within the WHSRN does not in itself bring international 
reporting requirements, this designation is beneficial in supporting related conservation policies.

2 | LEGAL AND
      LEGISLATIVE OVERVIEW

L E G A L  A N D  L E G I S L A T I V E  O V E R V I E W12 13



L E G A L  A N D  L E G I S L A T I V E  O V E R V I E WL E G A L  A N D  L E G I S L A T I V E  O V E R V I E W

2 . 2  B E S  N A T U R E  A N D  E N V I R O N M E N T A L  L E G A L  O B L I G A T I O N

2.2.1 BES Housing, Spatial Planning and Environmental Management Act
(Wet volkshuisvesting, ruimtelijke ordening en milieubeheer BES)
This act contains rules on public housing, spatial planning and environmental management in the public 
entities of Bonaire, St. Eustatius and Saba. This act mandates that the Bestuurcollege (Executive Council) 
set an environmental policy which considers the BES Nature Management and Protection Act. This act also 
grants the Executive Council authority to approve the spatial development plan for the island. 

2.2.2 BES Foundations of Nature Management and Protection Act
(Wet grondslagen natuurbeheer- en bescherming BES)
This act mandates that the Island Council adopts a nature plan in accordance with international agreements 
such as Ramsar, CITES, Bonn Convention, SPAW protocol, Convention on Biological Diversity and the Inter-
American Convention for sea turtle protection. 

2.2.3 BES Nature and Environment Policy Plan (NEMP) 2020 – 2030 (Full Document)
This document outlines the strategic long-term goals and targets for nature and environmental policy 
for all three islands. Within this document are four strategic goals including a goal to reverse coral reef 
degradation, to restore and conserve the unique habitats and species, for the sustainable use of land and 
water for the development of the local economy and the creation of local conditions to ensure sustainable 
results of nature policy. Each of these strategic goals impacts the development and use of the southern 
wetlands.

2 . 3  B O N A I R E  N A T U R E  A N D  E N V I R O N M E N T A L  L E G A L  O B L I G A T I O N  O R D I N A N C E S

2.3.1 Spatial development plan (www.bonaire-ro.nl)
The Public Entity Bonaire, OLB, is responsible for designating land use across the island. The spatial plan 
developed for the southern wetlands has a number of different designations including: kueba (cave), 
social (monuments), infrastructure (roads), residential, commercial, recreational - coastal zone, nature and 
water-nature. The vast majority of the southern wetlands are designated nature and water-nature. This is 
described in more detail in Chapter 4.

2.3.2 Nature Conservation Island Ordinance Bonaire (A.B. 2008, no. 23)
This ordinance serves to amend the Marine Environment Ordinance (A.B. 1991 no.8) and repeal the 
Environmental and Monument Protection Ordinance 1967 (A.B. 1967, no. 7) and Harmful Plants Ordinance 
(A.B. 1991, no. 25).

This ordinance identifies Bonaire’s obligations to report according to the Ramsar Convention, CITES 
Convention, the Bonn Convention, the SPAW Protocol, the Biodiversity Convention and the Sea Turtle 
Convention. Furthermore, this ordinance establishes the Nature Conservation Commission Bonaire which 
is set to advise the Executive Council. It is within this document that boundary maps of protected areas and 
their buffer zones are established.

This ordinance also defines the requirements to develop a Management Plan for designated protected areas 
which must identify the following:

a. the access to and the remaining usage of the protected area. 

b. the activities to be carried out inside the protected area. 

c. the species present in the protected area as referred to in Articles 11, 12 and 13 of the National Ordinance

Sections III and IV pertains to the protection of species of flora or fauna within protected areas and provide 
additional rules to protect ecosystems, which includes the nature areas of the southern wetlands.

2.3.3 Island Resolution Nature Management Bonaire (A.B. 2010 no. 3)
This resolution provides an overview of the rules and regulations as they apply to nature parks on Bonaire. 
This has limited application within the southern wetlands as there aren’t any officially recognized parks 
within this area.

2.3.4 Bonaire’s Nature Policy Plan 1999-2004 (Full Document)
This policy document outlined the framework for nature policy planning which is the foundation for today’s 
current documentation. This document states that protecting the southern area of Bonaire is vital for the 
sustainable protection of breeding grounds and habitat for the Caribbean flamingo and other waterbirds 
as well as the protection of the Ramsar site Pekelmeer. This document also established the designation 
of southern Bonaire as a protected area and suggests that the Ramsar area Pekelmeer with the Flamingo 
Sanctuary be expanded throughout southern Bonaire.

2.3.4 Dog Walking Regulations           
(d.d. 24.2.2012/nr. 2012003014)
Dog walking within the southern wetlands 
has gained in popularity, however most 
of this area prohibits this activity. OLB 
has issued a ban on dog walking between 
the Cargill Salt Pier and the Willemstoren 
located at the southern tip of the island, 
illustrated in Figure 3. The intention of this 
ban is to ensure the safety of people and 
for the protection of nature. Furthermore, 
private citizens are prohibited from 
entering the Cargill’s private lease land 
without proper authorization which 
comprises most of the southern wetland.

2.3.5 Wastewater Ordinance (A.B. 2012, No. 05)
This ordinance aims to protect the environment by minimizing the impact of human pollution from domestic 
wastewater. Proper disposal of wastewater is important to prevent or limit contamination of the soil, 
groundwater and surface water, as well as protecting efficient operation of the wastewater management 
facilities and effluent use. A wastewater plan is to be updated every five years by the Executive Council. As 
it applies to the south, this would affect wastewater from the commercial entities Trans World Radio and 
Cargill as well as the two residential properties.

Figure 3: Areas where dog walking is prohibited (red) (d.d. 24.2.2912/nr. 2012003014)

14 15
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3 | USERS
This section will cover the other types of resources and utilities found within the southern wetlands. 
The focus of this section will be to identify how this area is used to generate economic, cultural and 
environmental value for the island from a commercial, public and governmental viewpoint.

3 . 1  C O M M E R C I A L  R E S O U R C E S  A N D  U T I L I T I E S

There are three different commercial entities which have permanent structures within the southern 
wetlands. This includes Trans World Radio (TWR) which has an office structure (no full-time staff) and radio 
towers which are used for global transmissions. These structures lie within the northern portion of the 
wetlands. In addition, this area contains a few dikes along its perimeter which are important during the rainy 
season for controlling water flow. 

The second commercial entity is Cargill, which is both a long lease operator and landowner within this area. 
Cargill manages and operates most of the southern wetlands, from the western coastal area, across the salt 
pans and Pekelmeer until the road running along the eastern shoreline. Although this is mostly government 
property, the lease agreement signed by Cargill states that they will be responsible for maintaining this area.

Lastly, there is a commercial entity ContourGlobal, who owns and operates a windmill located in the 
northeast portion of the southern wetlands.

Other commercial resources are identified within the spatial plan but are no longer maintained by private 
entities and have been turned over to the government. This will be covered in sections 3.3.

3 . 2  P U B L I C  R E S O U R C E S  A N D  U T I L I T I E S

This coastal zone of the southern wetlands area has become very popular for recreational use among 
residents and visitors alike. The protected west coast provides easy access for water sports, including but 
not limited to kiteboarding, scuba diving and fishing. Some of the only sandy beaches of the island can also 
be found here, which are popular locations for tours and beach goers. Joggers and bicyclists can also take 
advantage of the long flat stretches of road which run along the perimeter. Although it is not possible, at this 
time, to quantify the exact number of each type of users, it is important to stress the need to manage the 
human impact within these habitats moving forward.

3.2.1 SCUBA Diving
Although there are no dive schools physically located within the southern wetlands, shore diving is very 
popular here. Several of Bonaire’s most popular dive spots are located along the southwest coast, including 
the Hilma Hooker shipwreck and the iconic Salt Pier. Although the dive sites themselves are not located 
within the wetlands, divers do need to enter the wetlands for land access to these sites. Adjacent to the 
southern wetlands are 20 officially recognized dive sites which run between “the Lake” and “Willemstoren 
Lighthouse” as designated by the STINAPA dive site map. 

3.2.2 Kiteboarders
Atlantis beach, found on the west coast is the only area which has been designated by the marine park as 
an access site to dark blue waters for recreational kiteboarders. Two companies have mobile facilities here 
where they provide lessons and rental equipment for kite surfers. Officially there are two kiteboarding 
schools which operate from this beach, FX Bonaire Kiteschool and Kiteschool Bonaire. Between these 

U S E R S

two schools there are an estimated 17 boats which require to be trailered in and out of the water daily. In 
addition to the kite schools, there are a number of both visiting and residential recreational and professional 
kiteboarders which also use this area to practice their sport on Bonaire, who’s interests are advocated for by 
the Kitesurfers’ Association Bonaire.

Kiteboarding is one of the world’s fastest growing watersports, and as such considered one of the main 
possibilities for diversification of Bonaire’s watersports tourism product as advocated for in the Pourier 
report (1992). The international event Kite Ride, sponsored by TUI and Heineken, supported by the world’s 
top freestyle and slalom kiteboarders has been hosted here and has given Bonaire publicity, placing it firmly 
on the map as a kiteboarding destination. Considering the size of the location and the number of users, 
mitigation of the effects of this user group is becoming increasingly important. 

It is also prudent to note that the site Atlantis beach is not the ideal location for kiteboarders. There are a 
variety of reasons, including being located within the Ramsar site, Pekelmeer, a conflict of users (between 
fishermen, divers, beach users and kiteboarders) and the logistics of unnecessarily drawing a large group 
of users to this far southern point. If perhaps a newer location was selected it may be possible to mitigate 
some of these conflicts while also making the site more reachable by users and removing a large portion of 
the car traffic from the southern area.
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U S E R SU S E R S

3.2.3 Birders
Bird watching is also a popular activity 
within this area. The southern wetlands are 
an important nesting area for a number 
of birds, including five species of terns: 
common tern, cayenne tern, least tern, royal 
and roseate terns (Schreiber, 2000; USFWS, 
2010). An unofficial list of bird species has 
been included in Appendix V. Nearly the 
entire southern wetlands has been identified 
as an Important Bird and Biodiversity Area 
(IBA) (designated AN014) and a very small 
portion of AN013, as seen in Figure 4 in 
purple and teal respectively. The area has 
also a nomination as a Western Hemisphere 
Shorebird Reserve Network site since April 
2018.

3.2.4 Recreational and Commercial Fishing
Fly fishing, bone fishing, handline fishing and 
lobster diving are also popular on the island. 
In addition, this is a collection area for queen 
conch (Lobatus gigas), a locally protected 
species, of which collecting is prohibited. 
Although most fishing occurs within the 
Bonaire National Marine Park and thus outside 
of the boundaries of the south wetlands, 
there are a number of areas where people fish 
from the shore thus use the south wetlands 
as an access point. Figure 5 below highlights 
seasonal restrictions for lobster fishing.

In addition, there is also a fair amount of 
fly fishing which occurs illegally within the 
salt pans. The fishing activity itself is not 
prohibited, however entrance to the salt pans 
is controlled by Cargill and does not allow 
public access. Inclusion of fly fishing in the management plan is meant to provide background information 
in the event that the Cargill long lease agreement is not extended in 2024 and the government must then 
decide how they will designate land use in the future. 

Handline fishing has also become popular under the Cargill Salt Pier. This is not allowed as this is not a 
recreational area and falls within the commercial zone.

3.2.5 Conservation Groups
There are also a number of conservation groups, NGOs and nature focused individuals which use this 
area. This includes Sea Turtle Conservation Bonaire, beach cleanup groups such as the One Hour Clean Up 
Power and Clean Coast Bonaire, Mangrove Maniac’s mangrove restoration project, Bonaire caves and karsts 
reserve and the sabal palm conservation efforts. 

3 . 3  G O V E R N M E N T  R E S O U R C E S  A N D  U T I L I T I E S

The roads are situated on non-leased government land which means the island government is responsible 
for maintaining the public access road which runs along the perimeter of the southern wetlands, as well as a 
three-meter buffer area which runs between the road and the landward side.

The Marcultura area is currently zoned for aquaculture. OLB has remediated the land and removed the 
asbestos.

In addition, there are eleven monuments officially recognized within the southern wetlands. These 
monuments are owned and maintained by OLB unless otherwise specified in rental agreements with 
individuals. The monuments are identified as the following:

1. White Pan Superintendent’s House 

2. White Pan Slave Huts

3. Red Pan Slave Huts

4. Orange Pan House 

5. Red Pan House 

6. Lighthouse guardhouse 

7. Lighthouse 

8. Small house - Kas di Vito under Salt bridge (ruin)

9. Obelisks (quantity five)

10. Portuguese Gravestone

11. Salt production as a historical activity, including historic salt pans

Figure 4: Important Bird and Biodiversity Area Map. AN014 purple and AN013 teal (Geelhoed et al., 2013)

Figure 5: Areas of season lobster restrictions (purple). Source: STINAPA Bonaire
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The spatial development plan, developed by OLB, can be found online and provides an interactive map of the 
island. Through this map, users are able to view the designation, as well as a link to the rules and regulations 
concerning any specific area. The spatial plan developed for the southern wetlands has a number of different 
designations including: kueba (cave), social (monuments), infrastructure (roads), residential, nature, water-
nature, Ramsar, recreational coastal zone and commercial. This management plan will focus on the last five: 
nature, water-nature, Ramsar, recreational - coastal zone and commercial as these are the largest and have 
the greatest impact on the environmental state of the southern wetlands. The other designations represent 
very small areas and have been included within the larger designations, for example kueba has been 
included in nature, infrastructure has been included within the recreational coastal zone. 

It is important to note that the spatial plan is a governing tool of its own that can be used in parallel to the 
management plan. In addition, as of 2022, the spatial development plan is still under review and that the 
interpretations presented below are based on the current version and therefore subject to change.

4 . 1  N A T U R E 

The largest portion of the southern wetlands has been designated as a nature area, indicated in green in 
Figure 6. Management of these natural areas are the responsibility of OLB unless previously designated in 
lease agreements with Cargill.

Land designated as “nature” is intended to be used for conservation, restoration, the development and 
management of landscape, natural and ecological value and for recreational activities. These areas include 
the roads, paths, waterway and water features within the designated areas. Existing functions, such as 
recreation, social, residential, catering and business, including the sale of small-scale local products, are 
permitted within these areas.

Building on land designated as ‘nature’ is subject to a number of additional regulations. This allows for the 
building of facilities intended for management and maintenance purposes only. Relevant sub designation 

within these areas includes ‘lighthouse’ where 
locations with this designation may only have a 
lighthouse built in accordance with the existing 
dimensions. Other structures, which are not 
buildings, may be built for the management of 
these areas but must be built within construction 
size limitations as designated in the spatial 
development plan.

Furthermore, there are a series of activities which 
require a permit granted by the Executive Council. 
This includes the partial or complete demolishing 
of any building designated ‘worthy of protection’. 
This also includes a number of activities which 
increase the risk of erosion such as: raising 
or excavating the ground, applying surface 
material, performing work that may affect water 
management or lead to erosion or paving and 
building roads and paths.

4 . 2  W A T E R  -  N A T U R E

Land designated as “water - nature” follows the same regulations as “nature” but is distinct in that it 
retains water for most of the year. These areas have been highlighted in blue in Figure 7.

4 . 3  R A M S A R

There are two areas designated as Ramsar sites located within the southern wetlands. Pekelmeer, 
located along the southern end and a small portion of the Lac Bay buffer area in the north. These 
areas have been highlighted in yellow in Figure 8. Management of these natural areas are the 
responsibility of OLB unless previously designated in lease agreements with Cargill. In addition to 
island regulations, the Dutch Government has international obligations as described in the Ramsar 
Convention, previously outlined in Section 2. 

4 | SPATIAL
      DEVELOPMENT PLAN

S P A T I A L  D E V E L O P M E N T  P L A N

Figure 6: Area designated “nature” (green) (Source: OLB: Spatial Plan)

Figure 8: Areas designated as Ramsar Sites (yellow). (Source: OLB - Spatial Plan)

Figure 7: Area designated as “water-nature” (blue) (Source: OLB- Spatial Plan)
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S P A T I A L  D E V E L O P M E N T  P L A N

4 . 4  R E C R E A T I O N  -  C O A S T A L  Z O N E

The recreational zone of the southern 
wetlands runs along the entire coast, with the 
exception of the salt pier which crosses the 
beach and enters the water. Within the spatial 
development plan, the recreational zone has 
been divided into three areas, one which runs 
from the northern border on the west coast 
until the salt pier, one that runs between the 
salt pier and the white slave huts and the third 
which runs from the white slave huts around 
until the northern border on the east coast. 
These areas have been indicated in red in 
Figure 9.

Recreational zones include public beaches and 
monuments and is bordered by a roadway 
which runs parallel to the water along the 
entire length of the coast. No permanent structures may be built in these zones unless the structure serves 
management objectives. Management of this area is the responsibility of OLB, unless previously defined in 
contractual agreements with private individuals or companies.

4 . 5  C O M M E R C I A L  Z O N E

There are six areas and features which 
have been identified within the spatial 
development plan as commercial within 
the southern wetlands. This includes areas 
designated for salt extraction, a salt pier, 
a power plant (obsolete), a transmitting 
station, wind energy and one area for fish 
farming (Marcultura). These six designated 
areas have been included as purple in 
Figure 10.

The transmitting station is operated by 
Trans World Radio, the fish farm has 
been abandoned and is in ruin, the wind 
energy area has a windmill used by 
CountourGlobal and the salt extraction 
area and pier are used by Cargill.

Figure 9: Coastal recreational zone (red) (Source: OLB - Spatial Plan)

Figure 10: Commercial designated areas. 6 areas indicated in purple: salt extraction, salt pier, power plant, transmitting 
station, wind energy and one area previously used for fish farming. (Source: OLB Spatial Plan)
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Furthermore, Figure 13 provides a historical 
reference for freshwater sources previously 
located within Pekelmeer. This map dates 
to a survey conducted in 1965. There have 
been significant changes to this area due to 
the active manipulation of waterflow during 
the salt production process since the start 
of the Antilles International Salt Company 
in 1967. An update to this survey is needed 
to understand current freshwater sources.

According to the Preliminary inventory of 
key terrestrial nature values on Bonaire, 
published in 2012 by IMARES, the area 
designated as Lima, Figure 12, has caves 
which are inhabited by three of the four bat 
species found within this area (Smith et al., 
2012). At least two of these bat species are 
known to play a critical role in pollinating 
the nocturnal columnar cacti (Leptonycteris 
curasoae and Glossophaga longirostris) 
(STINAPA, 2021). In addition to bats, caves and karsts can provide important habitat to shrimp (Typhlatia 
monensis) and other freshwater crustaceans. 

In 2016, the Caribbean Speleological Society (CARIBSS; www.caribss.org) was established to explore, map, 
protect and manage these caves which make up the Bonaire Caves and Karst Reserve. Furthermore, efforts 
such as the Strategic Bat Protective Program are also working to improve the overall status of these areas.

The 2018 State of Nature report, published by Wageningen University and Research, assessed the 
current state of caves on Bonaire as “moderately unfavorable”. This assessment was made based on the 
unregulated visitation by people, illegal trash dumping and soil and water contamination by untreated 
sewage. 

5 | CONSERVATION
      TARGETS HABITATS

C O N S E R V A T I O N  T A R G E T S  H A B I T A T S

This chapter will outline the conservation targets within the southern wetlands. Commercial areas have 
a relatively small influence on the environmental state within this area, and thus have not been selected 
as a conservation target. Considerations for the commercial salt pans will be included in the nature-water 
section. In addition, a new target “Important Bird Areas” has been created to capture the interconnectivity 
within the southern wetlands and the vital role they play for a number of important bird species. Therefore, 
the conservation targets include (1) caves, karst and groundwater, (2) dry tropical forest, (3) mangroves, (4) 
salt pans, (5) coastal zones and (6) internationally recognized areas of importance.

5 . 1  C A V E S ,  K A R S T S  A N D  G R O U N D W A T E R 

Just north of the northern boundary of the southern wetlands, there are a number of caves, karst and 
groundwater reservoirs. Figure 11, provided by Fernando Simal, indicates caves and karsts (yellow) and 
groundwater reservoirs (blue). Additionally, there is one known well in the area “W034” which was described 
by Borst and Haas in 2005 and can be seen in Figure 12.

5 . 2  D R Y  T R O P I C A L  F O R E S T

The northern portion of the southern 
wetlands is covered by dry tropical 
forest. Dry tropical forests play a 
critical role in supporting the island’s 
ecosystems by providing fruit to many 
species of bats and birds during dry 
periods. Additionally, these forests 
help retain sediment, prevent coastal 
erosion, increase the retention of 
freshwater and capture carbon dioxide. 

Figure 14 highlights the areas of dry 
tropical forest, which is based on 
vegetation mapping created using aerial 
photographs (Freitas et al, 2005). 

Figure 11: Map indicating caves and karsts (yellow) and groundwater reservoirs (yellow). (Source: Fernando Simal)

Figure 12: Map indicating fresh water well “W0345” (Source: Borst and Haas, 2005)

Figure 13: Eyes (indicated as open circles) where seawater bubbles up (Source: Rooth, 1965)

Figure 14: Dry tropical forest vegetation map (Freitas et al., 2005)
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C O N S E R V A T I O N  T A R G E T S  H A B I T A T S

The 2018 State of Nature report, published by Wageningen University and Research, assessed the current 
state of the dry tropical forests for all of Bonaire as “very unfavorable”. Although there is not enough 
baseline data to draw long term conclusions, a considerable part of the dry tropical forests on Bonaire are 
considered severely degraded (Freitas et al, 2005, 2008). Using historic land maps, it is evident that these 
areas have become much smaller, mostly due to overgrazing by stray cattle and human expansion (Freitas et 
al, 2005, 2008). Many invasive species also threaten local forests as they’ve been seen to out compete local 
trees and scrubs (Debrot et al., 2011). It should be noted that these reports concern the dry tropical forests 
for the entire island. Unfortunately, there is no information specifically related to the dry tropical forests 
located within the southern wetlands, however, it has been assumed to follow similar trends as those found 
on the rest of the island.

In 2019, the palm Sabal lougheediana or Bonaire Sabal Palm, was first described as a new species, endemic 
only to Bonaire (Griffith et al, 2019). A survey conducted in 2018 found only 25 reproductively mature palms 
in the wild (de Freitas et al, 2019) and noted a significant decrease in habitat, as seen in Figure 15 below. 
There is a project currently being implemented to help improve protection of these remaining species, more 
information can be found in 6.1.2. Most specimens of this palm are found in the northeastern sector of the 
southern wetlands (BonBerde personal communications).

According to the Preliminary inventory of key terrestrial nature values on Bonaire, published in 2012 by 
IMARES, this area, designated as Lima, is also 
inhabited by the protected Maytenus versluysii 
as well as the keystone species of cactus 
Subpilocereus repandus and Stenocereus griseus 
(Smith et al., 2012).

5 . 3  M A N G R O V E S

Mangroves act as a critical line of defense along 
the coast, providing protection against rising 
sea levels, worsening storm conditions, excess 
erosion, and providing a physical buffer between 
land and sea. In addition, their complex root 
systems create habitat and breeding ground 
for a number of fish, crustaceans and birds. 
Furthermore, mangroves are also gaining 
recognition for their ability to sequester carbon, 
important in building resilience against climate 
change.

White mangrove (Laguncularia racemosa) along 
with an associated mangrove species, the 
green buttonwood (Conocarpus erectus) can be 
found within the nature designated areas of the 
southern wetland. Green buttonwoods can be 
found throughout the dry tropical forest to the 
north as well as along the coastline. Figure 16 
highlights the mangrove areas, which is based 
on vegetation mapping created using aerial 
photographs (Freitas et al, 2005).

Red mangrove (Rhizophora mangle) can be found 

5 . 4  S A L T  P A N S

The southern wetlands are known for their iconic salt pans which have great cultural, environmental and 
economic value. The salt pans have been indicated in Figure 18, where green indicates nature areas and 
purple indicates commercial areas.

The salt pans are actively managed by 
Cargill. The water flow through these pans 
is manipulated by the salt works company 
to optimize salt production. This active 
management of water level and flow direction 
plays a key role in maintaining ecological 
health of these areas. Without active 
management, the ecological situation of this 
area could change with unpredictable results. 

There is overlap between the salt pans 
and Ramsar site “Pekelmeer’’ which will be 
described in section 5.6.1. In addition, these 
salt pans are an Important Bird Area and 
play a vital role in the life cycle of resident 
and migratory bird species, as described in 
section 5.6.3.

along the western coastline 
and around the salt pans in 
the south and east. A map of 
this area has been provided 
in Figure 17. There are also 
a few black mangroves 
(Avicennia germinans), 
but these have not been 
captured in the vegetation 
maps (Mangrove Maniacs, 
personal communications).

The 2018 State of Nature 
report, published by 
Wageningen University 
and Research, assessed 
the current state of the 
mangroves for all of Bonaire 
as “moderately unfavorable”. 
This assessment was based on the threats and pressures associated with climate change, urbanization, 
tourism and over exploitation (Simpson et al., 2011; Polidoro et al., 2010).

Worsening storm conditions and wave activity could threaten the fringing mangroves found along the 
coastline. Furthermore, sargassum left to decompose within the salt pans and Pekelmeer creates soil 
conditions not suitable for healthy mangrove development. There has already been significant mangrove 
loss around one of the eastern salt ponds. This was likely the result of poor water circulation; however, 
a new channel was opened to help flush seawater through this area and hopefully improve the overall 
mangrove health.

C O N S E R V A T I O N  T A R G E T S  H A B I T A T S

Figure 15: Decrease in Sabal lougheediana between 1979 and 2018 (Freitas et al, 2019)

Figure 16: Vegetation map (Freitas et al., 2005)

Figure 17: Areas of red mangroves (red) (Source: Freitas et al., 2005)

Figure 18:  Salt pans: nature zone (green) and commercial zone (purple) (OLB, Spatial Planning Document)
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C O N S E R V A T I O N  T A R G E T S  H A B I T A T S

There is overlap between the salt pans and Ramsar site “Pekelmeer’’ which will be described in section 5.6.1. 
In addition, these salt pans are an Important Bird Area and play a vital role in the life cycle of resident and 
migratory bird species, as described in section 5.6.3.

The 2018 State of Nature report, published by Wageningen University and Research, assessed the current 
state of the salt pans on Bonaire as “moderately unfavorable”. This assessment was based on the fact that 
these salt pans are highly susceptible to human disturbances and the threats faced by soil and groundwater 
contamination and overgrazing by donkeys and goats (Neijenhuis et al., 2015; Lagerveld et al., 2015; Debrot, 
2016). 

Unlike most of the salt ponds and lakes on the islands, the salt pans of the south are almost entirely 
managed by Cargill. Furthermore, the distance from more populated areas limits groundwater and soil 
contamination within this area. 

Sargassum is a significant threat to these salt pans, however. If water entry points are left unprotected, 
sargassum is able to enter the salt pans and Pekelmeer through a large seawater intake area which has 
direct access to Pekelmeer. Once sargassum has entered the system, it is able to float all the way to the 
western boundary, where it accumulates and decomposes, threatening the ecosystem. Cargill has a 
sargassum management response plan in place and is able to implement necessary precautions during 
large sargassum events.

5 . 5  C O A S T A L  Z O N E S

The southern wetlands are bordered by coastal areas along the west, south and eastern edges, indicated 
in red in Figure 19. These areas are predominantly made of limestone and coral rubble, with a few sandy 
beaches. This area includes permanent shallow marine waters, rocky marine shores, sand, shingle or pebble 
shores and intertidal sand flats.

There is one beach which is privately owned by Cargill, known locally as Pink Beach (12.0662° N, 68.2814° 
W). This beach is a popular location for recreational use by locals and visitors. Cargill has planted a number 
of coconut palms along the dune. Historically, this area had a wide sandy beach, however most of the sand 
was washed away after Hurricane Lenny in 1999.

The sandy beaches along the west coast are important nesting sites for sea turtles. The south nesting area 
constitutes one of only four main nesting areas for Bonaire, thus making it critically important for sea turtle 
conservation on the island. This area has been indicated in yellow in Figure 20. Sea Turtle Conservation 
Bonaire conducts regular beach checks during nesting season to identify and protect new nests. To further 
protect these nests, the local government has banned dog walking along the coast between the salt pier and 
southern tip of Bonaire (Willemstoren).

Figure 19: Recreational coastal zone (repeat of Figure 9) (OLB - Spatial Planning Document)
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Utilization of the Bonaire National Marine Park requires the purchase of a marine park tag. Since a number 
of the most iconic dive sites are accessed through the southern wetlands, it is likely that anyone who 
purchases a dive tag will visit these sites at least once over the course of the year. Using the number of dive 
tags sold each year, provided by STINAPA, it can be estimated that there were 44,547 visitors in 2016, 44,114 
in 2017, 48,950 in 2018, 46,599 in 2019 and 20,592 in 2020. To access most of these sites, visitors often drive 
their cars along the beach to get as close to the water line as possible. Using these numbers, we can have a 
rough idea of the amount of pressure shore divers are placing on the coastline of these areas.

The 2018 State of Nature report, published by Wageningen University and Research, assessed the current 
state of the beaches on Bonaire as “very unfavorable”. This assessment was based on the threats posed 
by the increased pressures from climate change, tourism, urban development, invasive species, pollution 
and illegal mining of sand (Debrot et al., 2018). This same assessment also found the state of the sea turtles 
on Bonaire as “very unfavorable”. Threats considered in this assessment came from degrading seagrass 
foraging fields, poor beach quality and disorientation from light pollution (Salmon, 2003). 

Since 2018, sargassum has also become a significant threat to the coastline of Bonaire. In cases of large 
influxes, sargassum can decompose, causing anoxic conditions in shallow water and smothering life on the 
beach. This is a significant issue along the rocky eastern shore from the northernmost edge of the southern 
wetlands around to the dive site “Red Slave ‘’.

Climate change also brings with it a number of threats which will eventually impact most of this area since 
these wetlands are at or near sea level. The Intergovernmental Panel on Climate Change (IPCC) AR6, 2018, 
estimates an increase of 21-71cm of sea level by 2070, with a best-estimate of 44cm.The impacts for Bonaire 
were outlined in a preliminary study conducted by NOAA in 2017 which highlighted the low-lying southern 
portion of Bonaire as vulnerable to the effects of sea level rise.

5 . 6  I N T E R N A T I O N A L LY  R E C O G N I Z E D  A R E A S  O F  I M P O R T A N C E

5.6.1 Ramsar site - Pekelmeer
Pekelmeer is one of four Ramsar sites located on Bonaire, indicated in yellow in Figure 21. Sea water is fed to 
Pekelmeer through a series of “eyes” and seepages, which were described and charted in 1965 by Rooth. 

Designated in 1980, Pekelmeer comprises 
historic salt pans, dikes, mangroves and 
beaches which separate the lagoon from the 
ocean. In 2019, this area was expanded to 
include the fringing reef which serves as a 
buffer between the lagoon and open ocean. 

The current state of Pekelmeer has already 
been described in the above sections 
referring to the salt pans, recreational coastal 
zones, and mangroves.

5 . 6 . 2  R A M S A R  S I T E  -  L A C  B AY

A small portion along the northern area falls within the Lac Bay Ramsar designated area. This area is mostly 
dry tropical forest with some pockets of white mangroves. Responsibility for managing this Ramsar site has 
been mandated to STINAPA and will be included in the Bonaire National Marine Park management plan. 

5 . 6 . 3  I M P O R T A N T  B I R D  A R E A S

Most of the southern wetlands has been 
identified as Important Bird and Biodiversity 
Area (IBA), IBA AN014 and registered within 
the Western Hemisphere Shorebird Reserve 
Network. This area is highlighted due to its 
importance in the life cycles of Caribbean 
flamingos (Phoenicopterus rubus), as well 
as serving as a nesting area for globally 
important numbers of common terns (Sterna 
hirundo) and the regionally important 
numbers of sandwich terns (Thalasseus 
sandvicensis), royal terns (S. maxima) and 
least erns (S. antillarum). In addition, these 

wetlands are used by migratory and wintering shorebirds. Shorebird bird nesting season generally stretches 
between the beginning of March until the end of August (P. Bertuol, personal communication, March 4, 
2022). There is a small portion of IBA AN013 which overlaps with the northeast corner, IBA AN014 has been 
indicated in purple and AN013 has been indicated in teal in Figure 22.

According to the 2008 Important Bird Areas of the Caribbean: key sites for conservation, the following figure 
was created to highlight species within each of the IBAs on Bonaire. AN013 and AN014 can be seen on the 
right-hand side and include the key species. Caribbean flamingo, royal tern, sandwich “cayenne” tern, least 
tern, bare-eyed pigeon, yellow-shouldered Amazon and Caribbean Elaena. More details can be found in 
Figure 23.

C O N S E R V A T I O N  T A R G E T S  H A B I T A T SC O N S E R V A T I O N  T A R G E T S  H A B I T A T S

Figure 20: Areas of importance for sea turtle nests (Source: Sea Turtle Conservation Bonaire annual report 2020)

Figure 22: Source Important Bird and Biodiversity Areas Map AN014 purple AN013 teal (Geelhoed et al., 2013)

Figure 21: Pekelmeer (red) (OLB - Spatial Planning Document)
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KEY BIRD SPECIES
National 

Population
AN013 AN014

Caribbean Flamingo Phoenicopterus ruber 1,500-7,000 5,000

Royal Tern Sterna maxima 255 170

Sandwich "Cayenne" Tern Sterna sandvicensis 540 340

Common Tern Sterna hirundo 115 60

Least Tern Sterna antillarum 2,375 582

Bare-eye Pigeon Patagioenas corensis 500-1,000

Yellow-shouldered Amazon Amazona barbadensis 650 100

Caribbean Elaenia Elaenia martinica 250-500

In 2002 a seabird nesting survey was conducted 
on the islands of Curaçao and Bonaire (Debrot 
et al., 2002). Within this survey a number of the 
seabird nesting locations were identified within 
the southern wetlands including areas around 
the Marcultura intake and around the salt 
condensers and crystallizers. During this survey, 
the most common breeding seabird was the 
Antillean tern (291+ breeding pairs) followed by 
royal terns (85 breeding pairs), laughing gulls (50 
breeding pairs) and common tern (30 breeding 
pairs). 

The Preliminary inventory of key terrestrial 
nature values on Bonaire, published in 2012 
by IMARES, documented a large number of 
protected bird species within the area they 
designate as “Lima” which falls mostly to the 
north of the southern wetlands. This inventory 
specifically documents osprey, brown pelican, 
the crested caracara, bananaquit, brown 
throated parakeet, the pearly eyed thrasher, 
yellow shouldered Amazon parrot as well as the 
Caribbean flamingo (Smith et al., 2012). In addition, 
this inventory identified the Caribbean flamingo, brown pelican, osprey, buff breasted sandpiper, four 
different species of terns and the peregrine falcon as present within the inner saline lagoons and Pekelmeer 
(Smith et al., 2012). The inventory included a map of tern nesting habitat, indicated in green in Figure 24.

A 2014 study completed by STINAPA found a total of 994 tern nests within the Cargill area, including the 
artificial islands created by Cargill under the guidance of IMARES (Bertuol, 2014). These artificial islands 
were built with the intention of attracting nesting birds away from the operational salt production areas. 
This study provided key insight into the benefits of actively managing nesting areas, as these artificial 
islands had the highest hatching success rates within the entire area. The nesting areas used in this study 
have been identified in red in Figure 25, in addition, per communication with local expert Sipke Stapert, 
additional seabird nesting areas have been identified in the northeast portion of the wetlands as well as 
along Pekelmeer. 

A 2020 report published by Wolfs Company 
found that more than 20,000 shorebirds, 
representing 20 different species, visit the 
salt ponds of Cargill. This report provided a 
map, Figure 26, which highlighted shorebird 
habitat (dark blue) and high-density areas 
(red). The light blue areas of the map 
represent the salt ponds actively managed 
by Cargill.

C O N S E R V A T I O N  T A R G E T S  H A B I T A T SC O N S E R V A T I O N  T A R G E T S  H A B I T A T S

Figure 23: IBA summary table of key bird species for AN013 and AN014 (Debrot and Wells, 2008)

Figure 25: Tern nesting area (Bertuol, 2014; expert advice)

Figure 26: Map of shorebird habitat (dark blue), salt ponds (light blue) and high-density bird areas (red) (Wolfs company, 2020)

Figure 24: Map of tern nesting habitat (green) “W” indicates areas of water. (Smith et al., 2002) 
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The 2018 State of Nature report, published by Wageningen University and Research, assessed the current 
state of a number of specific bird species. First, this report assessed the state of the Caribbean flamingo 
on Bonaire as “very unfavorable” noting a decrease in foraging areas and increased disruptions, as they are 
easily frightened away from breeding nests, leaving eggs and young vulnerable. Next, this report assessed 
the state of five different tern species which are regionally assessed between ‘vulnerable’ and ‘endangered’. 
Bonaire has traditionally been an important nesting area for the common tern, cayenne tern and the 
least tern. Bonaire is also home to the royal and the roseate terns, both regionally considered endangered 
(Schreiber, 2000; USFWS, 2010). These birds are highly susceptible to disturbances, especially since they lay 
their eggs on bare stretches of ground which leaves them susceptible to human disturbances and predators. 
Overall, the assessment for the state of roseate tern is still unknown, the common tern is rated as “very 
unfavorable” while the least, cayenne and royal terns have been rated “moderately unfavorable”.

The Western Hemisphere Shorebird Reserve Network (WHSRN) recognizes 3,700 hectares of salt pans 
operated by Cargill as important habitats for birds. They estimate that there are more than 20,000 
shorebirds of 17 different species visiting this area each year and stress that maintaining this area is critical 
for protecting shorebirds. WHSRN notes that at least 1% of the biogeographical population of short-billed 
dowitcher (Limnodromus griseus griseus/hendersoni) and threatened subspecies of red knot (Calidris 
canutus rufa) use these areas. In addition, WHSRN reports that this area is important for a number of other 
migratory species including: semipalmated sandpiper (Calidris pusilla), least sandpiper (Calidris minutilla), 
stilt sandpiper (Calidris himantopus), semipalmated plover (Charadrius semipalmatus) and sanderling 
(Calidris alba). Additionally, significant numbers of snowy plovers are also found regularly here, likely a 
combination of migratory (nominate Charadrius nivosus) and resident subspecies (C. n. tenuirostris). Lastly, 
this area is also the only known nesting area on Bonaire for the royal tern (Sterna maximus) and is important 
for the island’s Caribbean flamingo (Phoenicopterus ruber) population. 

Ultimately there is an urgent need to establish secure, protected areas for breeding terns on Bonaire. This 
will require the eradication of invasive species (such as cats and rats) and increased signage, fencing and 
regular enforcement patrols.

Flamingos are an iconic and keystone species for the southern wetlands. Within Pekelmeer is the flamingo 
sanctuary, an important breeding ground on Bonaire. To track population changes, OLB collects monthly 
flamingo data across Bonaire. Figure 27 is a summary of the annual averages of flamingo populations within 
the southern wetlands. In this graphic, the relative importance of the Pekelmeer population (light pink) can 
be seen against the overall populations on Bonaire (dark pink).   

C O N S E R V A T I O N  T A R G E T S  H A B I T A T S C O N S E R V A T I O N  T A R G E T S  H A B I T A T S

 Figure 27:  Annual average number of flamingos on Bonaire (OLB, 2021)
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6 | ANALYSIS OF 
      THREATS AND ISSUES
This section will outline the threats and issues of each of these unique areas within the southern wetlands. 
It is important before discussing each area individually to highlight an issue which will inevitably affect 
the entire wetlands area. Due to its low elevation and karst foundation, the effects of climate change and 
specifically sea level rise, will continue to place immense pressures on these areas.

The most recent Intergovernmental Panel on Climate Change report AR6, 2018, estimated that even with 
the most conservative estimates, by 2100 there will be an overall global warming of 1.4. This can already 
be observed on Bonaire, where the monthly temperature average over the past forty years has been 
trending upwards (Verweij et al., 2020). It is also estimated that rainfall will decrease by 5% and sea level 
will rise by 0.6m, with an increase in extreme events such as sea storms and droughts (Verweij et al., 2020) 
This will likely have a devastating effect on the southern wetlands, most of which lies at or very near sea 
level. Although some mitigation efforts, such as reinforcing dikes and building up coastal protection may 
help protect against worsening storms, other negative effects of climate change (such as sea level rise) are 
unavoidable for this area. The very nature of the karst system in the south means that water will be able to 
enter the southern wetlands from beneath, eventually resulting in the deepening of salinas and complete 
inundation of this area. Unfortunately, there is not enough specific information relating to these effects on 
Bonaire to draw definitive conclusions.

Enforcement of rules within 
the southern wetlands 
encompasses a wide range of 
legislation. In addition to the 
regular police force (KPCN) 
there is staff from several 
different organizations trained 
to enforce specific laws. These 
individuals are known as 
BAVPOL (Buitengewoon Agent 
van Politie) and serve as special 
agents of the police. BAVPOL 
individuals include staff from 
STINAPA (authority granted 
from the Nature Ordinance) 
and OLB’s supervision and 
enforcement (Directie Toezicht 
& Handhaving (authority 
granted under article III in the 
‘Aanwijzingsbesluit”. A review 
of the aanwijzingsbesluit is 
needed to identify gaps in enforcement. Furthermore, each party needs to agree on their respective roles 
and responsibilities. As a general overview, the table below Figure 28, has been created to show how each 
conservation target habitat is affected by the five major threats to this area. As a point of clarification, 
anthropogenic pressures include disturbances by human presence and physical damage caused by 
uncontrolled access by cars along the shoreline. In addition, there is a more detailed overview of the 
threats, recommendations and responsible parties as Appendix IV.

6 . 1  C A V E S ,  K A R S T S  A N D  G R O U N D W A T E R 

The most significant issues threatening caves, karsts and groundwater within the southern wetlands involve 
human-led pollution from untreated sewage from neighboring residential and commercial areas and 
the effects of climate change, such as sea level rise which causes saltwater intrusion within groundwater 
reservoirs. Untreated sewage can enter the system when nearby septic tanks crack or overflow without the 
owners realizing there is an issue. 

6 . 2  D R Y  T R O P I C A L  F O R E S T 

Clearcutting for development and overgrazing are the two biggest threats to the dry tropical forests of 
the southern wetlands. Although there is not enough baseline data to draw long term conclusions, a 
considerable part of these areas on Bonaire are considered severely degraded, including the areas in the 
southern wetlands (Freitas et al, 2005, 2008). Through comparing the current land area to historical values, 
it can be seen that these areas have become much smaller, mostly due to overgrazing by wild donkeys and 
goats and human expansion (Freitas et al, 2005, 2008). Clear cutting of neighboring areas can contribute to 
increased erosion and decrease in overall water retention. 

A recent study (Freitas et al., 2019) worked to update a 40-year-old Sabal Palm survey for the island of 
Bonaire and Curaçao. Through this updated survey, it could be seen that the active park management 
conducted by Curaçao led to nearly a four-fold increase in sabal palm trees. This is an impressive result 
especially when compared to Bonaire which saw nearly a 20% decrease over this same period.

Additionally, issues with the dikes surrounding the salt pans can cause hypersaline waters to enter the 
groundwater system, threatening the limited freshwater availability for these forests. This is of particular 
concern in areas near the rare, endemic Bonaire sabal palm, where overflow from the dikes in heavy rains 
could threaten the soil quality for these highly threatened species.

Lastly, many invasive species also stress local forests as they have been seen to out compete local trees and 
scrubs (Debrot et al., 2011). Climate change will bring more extreme weather conditions, prolonged droughts 
and heavy rains. To make the stand of sabal palms resilient the Sabal Palm Park has been approved by 
the Bestuurscollege in May 2021. The Park proposal consists of two phases. The first phase is to fence the 
highest density of trees. The second phase aims to increase the area of the park and create facilities for the 
public, such as outreach, ecotourism and trails. This part of the project is pending.

6 . 3  M A N G R O V E S

Along the western coast of the southern wetlands and throughout the salt flats, there are a number of 
mangroves which provide critical habitat, coastal protection and serve as a carbon sink for greenhouse 
gases. All three species of mangroves can be found here, along with the related species, green buttonwood. 
Overgrazing of this area along with trampling from cars driving to reach dive sites has led to a decrease in 
overall mangrove health and cover. Furthermore, as sea levels continue to rise, coastal zones may become 
flooded which could further threaten these mangrove areas.

6 . 4  S A L T  P A N S

The salt pans constitute the largest area within the southern wetlands. The biggest threat to these salt pans 
comes from water quality concerns during and after sargassum events. If large amounts of sargassum are 
able to enter the salt pans, toxins and deteriorated water quality conditions would have a dramatic effect on 
these areas.

A N A LY S I S  O F  T H R E A T S  A N D  I S S U E S

Figure 28: Table of which conservation target habitat is threatened by the identified threats
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6 . 6  I N T E R N A T I O N A L LY  R E C O G N I Z E D  A R E A S  O F  I M P O R T A N C E

Pekelmeer itself is offered more protection than other areas of the southern wetlands as it is recognized 
as a Ramsar and IBA site for the island. Even with these protections, there are still significant threats to 
this area, including influx of sargassum and the negative effects of climate change. Rising sea levels could 
threaten this low-lying area in the future. Coastal barriers such as mangroves and fringing coral reefs 
can help dissipate wave energy and minimize coastal erosion until this area is completely submerged. In 
addition, although access to these salt pans is prohibited by Cargill, fishing within these areas could pose a 
threat to both the fish populations (from fishing) and benthic flora and fauna communities (from trampling).

In addition, invasive species, such as rats, cats, dogs and people, can cause serious harm to nesting birds. In 
fact, the 2014 tern study by STINAPA found that all colonies with egg hatching success lower than 50% were 
attacked by predators, mostly cats. Many of these bird species lay their eggs on the ground, unprotected 
from ground predators. Whether it is from being disturbed causing the parents to leave their eggs 
unattended or from the eggs being consumed by the invasive species, this can cause significant limitations 
to the number of successful hatchlings each year to this area.

Perhaps the most significant threats come from human disturbances. Illegal private and commercialized 
fishing and the entering of, at times, scores of tourist and dog walkers remains a significant threat to this 
area. It is widely known that a large number of people enter these areas for birding or walking. Minimizing 
anthropogenic disturbances, through limiting entry and promoting specific areas of use will help create 
more suitable bird habitat. 

Recreational activity within the Pekelmeer and IBA locations is currently limited by Cargill’s prohibition of 
access to the area. However, if Cargill is no longer the managing authority, an evaluation of recreational 
use may be necessary. One example would be the use of certain areas for fly fishing, an activity in which a 
number of stakeholders have expressed an interest in expanding in the future. A group of professional fly 
fishermen were consulted leading to the creation of Figure 29 below. This map indicates the area in which 
they are requesting access for fly fishing in the future.

Furthermore, although there is limited development of residential and business structures within this 
area, soil and groundwater contamination and overgrazing by donkeys and goats can detrimentally affect 
habitats (Neijenhuis et al., 2015; Lagerveld et al., 2015; Debrot, 2016). Soil and groundwater contamination 
can negatively affect water quality while overgrazing can allow soil to erode leading to an eventual infilling or 
loss of the salt pans.

Climate change will also prove to be a challenge for this area. Due to its low elevation, sea level rise could 
lead to significant loss of land within the southern wetlands. Furthermore, worsening storm conditions 
could prove detrimental, particularly in areas with limited buffer area between 

6 . 5  C O A S T A L  A R E A S

The southern wetlands are bordered along three sides by coastal environments. Due to the steep 
bathymetry around the island, there is not a lot of sand available within the shallow waters. Coupled 
with high wave energy along the coasts, beaches tend to only form in protected areas with wide, shallow 
beachfronts. The west coast is popular among SCUBA divers and kiteboarders, however, the easy access to 
the island’s shoreline brings along a few challenges. Excess traffic by humans, both on foot and with cars, 
can significantly damage vegetation and dune structures along the coast. Excess foot traffic entering and 
exiting the water can also damage shallow area reefs, which in turn can contribute to higher wave energy 
along the coast exacerbating erosion issues.

The negative effects of climate change will have significant impacts on these coastal areas. Sea level rise 
will continue to increase erosion, removing the limited availability of sand. This rise in sea level will also lead 
to saltwater intrusion into freshwater sources, minimizing freshwater availability for the south. Worsening 
storm conditions will lead to high wave energy, damaging the coastline and increasing erosion. In the past, 
strong storm surges have led to significant sand loss of the beaches, particularly Pink beach (such as with 
Hurricane Lenny in 1999, Ivan in 2004, Omar in 2008 and Matthew in 2016).

Sargassum has recently also become a significant stressor for the beaches of Bonaire, as improper removal 
of sargassum can lead to excessive sand loss (CBC News, 2015; Mercopress, 2015). Additionally, if sargassum 
is not removed in a timely fashion, it will begin to decompose, potentially leaching harmful toxins into the 
environment. This is particularly true along the east coast and throughout Pekelmeer where sargassum is 
able to enter through the saltwater intake along the east coast and make its way throughout the lagoon 
along the southern coast.

A N A LY S I S  O F  T H R E A T S  A N D  I S S U E SA N A LY S I S  O F  T H R E A T S  A N D  I S S U E S

Figure 29: Map provided by fly fishers of requested area of access for future use 
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7 | MANAGEMENT 
     ACTIONS AND STRATEGIES
There are a number of published documents which describe an integrated overview of Bonaire’s natural, 
cultural and economic assets and offer recommendations on how to promote sustainable growth on 
the island. Appendix II provides a short overview of the key aspects of these documents. The goal of this 
Management Plan is to find commonality between these documents so that the island can develop a holistic 
approach to environmental management and to guide management of this area in the upcoming years. 

This section will cover the long-term vision and objectives as they relate to the southern wetlands of 
Bonaire. All recommendations within this next chapter are directed at OLB. OLB should mandate these tasks 
to the appropriate parties or include it in their own annual planning.

7 . 1  L O N G - T E R M  V I S I O N

The long-term vision for the southern wetlands is that these areas are acknowledged and treasured as a 
significant resource environmentally, culturally, historically and economically for the island. The natural 
resources of the area are sustainably managed allowing Bonaire to build resilience against increased 
pressures of development and climate change.

Overall, it is recommended that OLB consider implementing the recommendations first presented in the 
“Bonaire 2050: Nature Inclusion Vision” report. These recommendations have been incorporated into the 
following sections, and Figure 30 provides an overview graphic.

7 . 2 .  C A V E S ,  K A R S T S  A N D  G R O U N D W A T E R

The long-term objective is to conserve and preserve the cave, karst and groundwater reservoirs within the 
southern wetlands. The following actions are recommended:

i. Minimize human disturbances by requiring supervision by certified guides for anyone who wishes 
to visit these areas.

ii. Halting all illegal dumping within these areas by installing large boulders in front of the caves  
to prohibit access by cars.

iii. Control groundwater reservoirs by halting all illegal extraction of groundwater within these areas 

iv. Conduct surveys of submerged caves to provide improved understanding of the cave systems 
within the southern wetlands

7 . 3  D R Y  T R O P I C A L  F O R E S T S

The long-term objective is to conserve and preserve the dry tropical forests and reforestation of native 
sabal palm species within the southern wetlands. The following actions are recommended:

i. Nomenclature for the Sabal Palm (Sabal lougheediana) should be corrected on the protected 
species list for Bonaire.

ii. Protection and reforestation of the native sabal palm species by implementing Phase 1 of Sabal 
Palm Management Plan by 2028

iii. Development and implementation of the full-scale Phase 2 of the Sabal Palm Management Plan 
should be completed by 2034

iv. Dikes along the actively used salt pans are properly maintained to protect against saltwater 
intrusion within the dry forest.

v. Vegetation maps for the area are updated with a focus on the protected species Maytenus 
versluysii, Subpilocereus repandus and Stenocereus griseus.

vi. Creation of 5 kilometers of exploration trails within the northern portion of the dry tropical forests 
to encourage sustainable recreational activities (such as hiking and biking) within this area by 2028.

vii. Revert Marcultura, previously used as a commercial fish farm to an area to be used for aquaculture 
by 2022.

viii. Halting of all future issuing of permits for development within the southern wetlands to preserve 
the dry tropical forest area as a natural habitat.

7 . 4  M A N G R O V E S

The long-term objective is to conserve and preserve the mangrove areas and reforestation of 
fringing mangrove forest along the western coast of the southern wetlands. The following actions are 
recommended:

i. Update vegetation map to include changes in mangrove populations, particularly focusing on 
the white mangroves (Laguncularia racemosa) found in the northeast corner and red mangroves 
(Rhizophora mangle) along the coast.

ii. Increase mangrove cover through outplanting efforts of red mangroves (Rhizophora mangle) and 
black mangroves (Avicennia germinans) along 5 km of western coastline by 2034. 

iii. General monitoring and measurement of current mangrove areas should be taken annually to 
track population or cover changes.

M A N A G E M E N T  A C T I O N S  A N D  S T R A T E G I E S

Figure 30: Bonaire 2050: Nature Inclusion Vision for southern flats (left) and scrubby southern limestone pavement (right) (de Rooij et al, 2020)
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xii. Removal of invasive species (goats and donkeys) which threaten the survival of vegetation health 
along the coast by 2034.

xiii. Enforcement of dog walking rules and regulations by increased patrols by mandated authority 
entity by 2028.

7 . 6  I N T E R N A T I O N A L LY  R E C O G N I Z E D  A R E A S  O F  I M P O R T A N C E

The long-term objective is to conserve and preserve Pekelmeer and neighboring Important Bird Areas. The 
following actions are recommended:

Pekelmeer is designated as a protected area under the Nature Conservation Island Ordinance Bonaire 
(2008) and the BES Foundations of Nature Management and Protection Act, and a management authority is 
assigned by 2028.

i. A review of the aanwijzingsbesluit is needed to identify gaps in enforcement with each party 
defining and agreeing on their respective roles and responsibilities.

ii. Annual monitoring of migratory, nesting and other shorebirds should be conducted to understand 
land use and nesting trends within the saltpans and Pekelmeer.

iii. Sargassum response should be implemented to minimize the amount of sargassum that enters 
the salt pans or remove it from the primary collecting area that has been identified within Cargill 
Sargassum Response Plan.

iv. Invasive species (cats, dogs, rats) are controlled and removed, when possible, from Important Bird 
Areas by 2034.

v. Reduction of anthropogenic pressures (human disturbances, drones, etc.) to avoid incidental 
shorebird disturbances.

vi. More effective enforcement of rules pertaining to anthropogenic pressures by increased patrolling 
and issuance of fines.

vii. Construction of three wooden bird watchtowers along the perimeter of Important Bird Areas by 
2028 to allow for sustainable access by the birding community while minimizing their impact.

viii. Increased and improved signage along Pekelmeer and IBA to boost education and awareness of the 
fragility of these areas and explaining the importance of minimizing access by 2028.

ix. Create comprehensive species lists for all flora and fauna found within the southern wetlands by 
2028.

7 . 7  C U L T U R A L  R E S O U R C E  C O N S E R V A T I O N

The southern wetlands of Bonaire have played a vital role in the island’s development. The historic evidence 
of Bonaire’s past is most clearly seen in the old salt pans and slave huts found within these wetlands. It is 
of great cultural importance that these national monuments be protected and cherished. Therefore, the 
following actions are recommended:

i. Identify the cultural resources within the southern wetlands and define their importance according 
to their local, national and international significance by 2028.

ii. Maintain the integrity of all cultural and historical resources by 2028.

iii. Create a recreational point of interest at the lighthouse to preserve the historical value of this 
landmark by 2034.

iv. Improve the quality of educational material to enhance awareness of the importance of these 
historical monuments by 2028.

7 . 4  S A L T  P A N S 

The long-term objective is to conserve and preserve the current operational salt pan area under the 
assumption that active management by Cargill is continued upon land lease negotiations in 2024. The 
following actions are recommended:

i. Shorebird nesting sites are actively maintained by ensuring water levels are low enough to provide 
safe nesting grounds throughout the current operational salt pans. 

ii. Flamingo sanctuary is actively maintained by ensuring water levels of the salt pans surrounding 
this area are low enough to avoid incidental flooding during heavy rains.

iii. Shorebird foraging areas are maintained by ensuring water depth and salinity are stable to allow 
adequate food availability throughout the current operational salt pans.

iv. Dikes surrounding current operational salt pans are maintained to avoid saltwater intrusion into 
neighboring environments.

v. Human access is restricted and controlled to minimize impact on the fauna and flora in the 
southern wetlands.

Additional information from the Cargill facility can be requested in writing to:

    Cargill Salt
    117 EEG Blvd
    Bonaire, Caribbean Netherlands

Each request may require some guarantee of confidentiality or data use / sharing limitations.

7 . 5  C O A S T A L  A R E A S

The long-term objective is to conserve and preserve the coastal areas through sustainable use of the 
southern wetlands. The following actions are recommended:

i. Moratorium on beach replenishment permits.

ii. Complete a study on the appropriate areas of beach access to minimize coastal erosion, trampling 
of beach vegetation and disturbances to shorebirds and sea turtles by 2028. 

iii. Execute a Limits of Acceptable Change study for the coastal area by 2028.

iv. Create areas of beach access according to the outcomes of the Limits of Acceptable Change study 
(iii) to create “hot spots” for recreational use by 2028.

v. Using the results from the recreational use hotspot study (iv) place large boulders to minimize 
beach access by cars by 2028.

vi. Conduct study on the impact of adding toilet facilities near tourist “hot spots” by 2028.

vii. Complete impact study of sargassum along the eastern coast until Red Slave to determine what 
appropriate actions need to be implemented by 2028.

viii. Complete impact study on the impact of beach use of Atlantis Beach on nesting sea turtles by 2028.

ix. By 2028, complete a study of the effects of kite sails near Pekelmeer and the sanctuary as it has 
been observed that historically flamingos entered Atlantis and are now disrupted due to these 
sails.

x. Conduct study on the optimal location of the kite schools to provide adequate spacing for safe and 
continued kiteboarding use while minimizing the impact for the Pekelmeer Ramsar site by 2028.

xi. Improve enforcement of permits to operate in this area by increasing oversight and administering 
fines or consequences for those operating without a permit by 2028.

M A N A G E M E N T  A C T I O N S  A N D  S T R A T E G I E SM A N A G E M E N T  A C T I O N S  A N D  S T R A T E G I E S 42 43



8 | EVALUATION
      AND REVIEW
This management plan is intended to be a dynamic and evolving document. Effective management will 
require periodic reviews and updates to reflect the evolving needs of the southern wetlands. The following 
review process is recommended:

8 . 1  I N T E R I M  R E V I E W

Before the end of the sixth and twelfth year (2028 and 2034) a review of the Bonaire Southern Wetlands 
Management Plan should be conducted. The purpose of this review will be to assess the progress of 
implementing the proposed actions and strategies. This review will be conducted internally but should allow 
input from major stakeholder groups. The conclusions of these reviews should be brought to the attention 
of the Island Council, especially if any significant changes are recommended. 

8 . 2  M A J O R  R E V I E W

Before the end of the eighteenth year (2040) a major review of the Bonaire Southern Wetlands Management 
Plan should be conducted. The purpose of this review will be similar to the interim review, but in greater 
detail and would preferably be conducted by an independent assessor. The results of this review should be 
brought to the attention of the Island Council and all major stakeholders.

8 . 3  O T H E R  M O D I F I C A T I O N S

Outside of the above-mentioned timeline, other modifications may be required and may be initiated by 
OLB. All changes would require an interim review, scope of which can be determined based on the changes 
proposed. All changes must conform to existing island regulations and existing stakeholder agreements.

E V A L U A T I O N  A N D  R E V I E W 4544



PREAMBLE
The southern wetlands of Bonaire represent a unique and valued environment for the island. Consisting 
of a wide variety of habitat types including caves, karsts, dry tropical forests, coastal areas, salt pans and 
mangroves, this area is vital to the cultural, historical, economic and environmental value to the island. The 
jewel of this area is Pekelmeer, an area renowned for its environmental importance, consisting of a shallow 
water lake, coastal area and fringing coral reef. 

Culturally, a number of Bonaire’s historic monuments and tributes to its past can be found within this 
Ramsar site, including ruins of old salt pans and slave huts. Maintaining and respecting these sober 
reminders of Bonaire’s history is vital to ensuring the sacrifices of the enslaved populations are not 
forgotten. It would be impossible to separate the historic and cultural identity of Bonaire from this area.

Economically Pekelmeer provides a significant driver of tourism, whether it’s history enthusiasts, cyclists, 
kiteboarders, recreational fishing, scuba divers or bird watchers. 

The cultural and economic value of this area is only surpassed by its environmental value. Pekelmeer 
is recognized internationally as an Important Bird Area (IBA), as a site of regional importance by the 
Western Hemisphere Shorebird Reserve Network, as an import sea turtle nesting site and as a Ramsar 
site. Pekelmeer encompasses most of the southern portion of the wetlands and is critical to a number of 
threatened, endangered or keystone species. Pekelmeer offers a much-needed rest stop for a number of 
migratory bird species while also serving as an important breeding ground for the Caribbean Flamingo and 
five different tern species. 

The Dutch Government has a national obligation to provide a management plan for these vital natural areas 
and an international obligation for a management plan for the Ramsar site Pekelmeer. This management 
plan was written with the intention of meeting both obligations.

This Appendix is meant to provide key insight into the management considerations for the Ramsar 
designated areas. This plan includes a description (chapter 1), evaluation (chapter 2), objectives and 
rationale (chapter 3), and an action plan (chapter 4).

A P P E N D I X  I

APPENDIX I

PEKELMEER
RAMSAR SITE
MANAGEMENT PLAN
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1 | DESCRIPTION
1 . 1  O V E R V I E W

Pekelmeer is one of four Ramsar sites located on Bonaire. Designated on May 23, 1980, this area is indicated 
as site number 200 on the Ramsar Site Information sheet. This area comprises the salt pans, dikes, 
mangroves and beaches which separate the lagoon from the ocean. In 2019, this area was expanded to 
include the fringing reef which serves as a buffer between the lagoon and open ocean. This area has been 
designated in yellow in Figure 1 and covers 1,612 ha, centered around the coordinate 12°02’N 68°15’W.

Sea water is fed to Pekelmeer through a series of “eyes” and seepages, which were described and charted in 
1965 by Rooth and through two water inlets located along the eastern coast.

1 . 2  G E O L O G Y

In 1956, Westermann and Zonneveld used photo-geological observation and land capability and land use 
surveys to map the southern part of Bonaire. In 1960, a follow-on study by Buisonjé and Zonneveld further 
mapped the coastal shapes of Aruba, Bonaire and Curaçao. Building on these studies and adding his own 
research, in 1965 Jan Rooth described the geology of Bonaire as being divided into two topographically 
and geologically different parts, with the southern portion being low lying, flat and made almost entirely 
of recent coral limestone and sand shells. Human driven manipulation of these salt pans means that the 
majority of this area stays underwater throughout the year. Water flow within the southern wetlands is 
highly controlled during the salt production process. 

In 2012, a geological map of Bonaire was created which found the southern wetlands to be composed of 
lower terrace, salinas, salt pans and coral shingles, beach rock and ramparts, calcareous sand or dune sands 
and water (Koomen et al., 2012). This map has been included as Figure 2. Furthermore, Pekelmeer, the salt 
lake which runs along the southern portion, has a soft, lightly colored sandy bottom.

1 . 3  O W N E R S H I P  A N D  E N F O R C E M E N T

Pekelmeer is government property and thus responsibility for management lies with the local government, 
Public Entity Bonaire (Openbaar Lichaam Bonaire (OLB)). Within this government owned portion, a portion 
of this space is leased out through a long-term agreement to Cargill for salt production. Enforcement of 
nature legislation is largely the responsibility of OLB, specifically under the Supervision & Enforcement 
Directorate (Directie Toezicht & Handhaving). Specific agreements have been generated between OLB and 
Cargill, the terms of which are detailed in their lease agreements. To date, this arrangement is based off 
three requirements: Cargill is to keep the water levels high enough for aquatic fauna, low enough to sustain 
healthy bird populations and to control human access by keeping people from trespassing in this area.
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1 . 4  A C C E S S

Access to Pekelmeer is through the public road, EEG Boulevard, which runs around the perimeter. There are 
a few private access roads which are managed by Cargill and are not accessible to the public. Access to the 
lagoon is prohibited through the long lease agreement between Cargill and OLB. Access to the coast and 
near shore environments is open to the public and managed by OLB directly.

1 . 7  S U R R O U N D I N G  L A N D  U S E

Three of the four sides are surrounded by the Bonaire National Marine Park, which is open for recreational 
use by snorkelers, swimmers, divers and in some designated areas, fishermen and kiteboarders. To the 
north, lies the commercial area used in salt production by Cargill and land designated as nature in the 
spatial planning document.

1 . 8  E N V I R O N M E N T A L ,  C U L T U R A L  A N D  E C O N O M I C  I M P O R T A N C E

This area has great environmental, cultural and economic importance to the island.

Environmentally, this area is recognized internationally as a Ramsar site, as an Important Bird Area and 
as an important turtle nesting area. Within the Ramsar site, Pekelmeer, there is an area designated as the 
Flamingo Sanctuary, under the Bonaire Nature Policy Plan 1999-2004, which provides one of the most 
important nesting areas for Caribbean flamingos within the region. Additionally, since 2019, the Ramsar site 
was extended to include a 500-meter buffer zone of the near shore environments which includes one of the 
most biodiverse fringing reefs for the island, habitat for a large number of threatened species of fish and 
coral.

Culturally, these wetlands hold the keys to Bonaire’s darker past. These salt pans were once the center point 
for the islands’ slave economy, where enslaved people were forced to work within harsh environments. 
Slave huts, located along the coast, serve as a reminder of the conditions in which these individuals were 
forced to live and work. Maintaining these monuments helps Bonaire to pay tribute to this past and ensure 
these hardships are not forgotten.

Lastly, this area is of great economic importance to the island. This area has quickly become a tourist hot 
spot, with the easy access to shore diving attracting thousands of visitors each year. Tourists often stop in 
front of the Cargill entry to pick up a souvenir piece of salt and take their photos in front of the iconic salt 
piles. In addition to diving, other watersports such as kiteboarding have rapidly gained popularity. 

1 . 9  H I S T O R Y

The following information is an adaptation of Mr. Saltman’s Bonaire History.

There has been an indigenous presence on Bonaire for centuries, mostly Amerindians from the nearby 
South American coast who perhaps discovered Bonaire while out on long distance fishing expeditions. The 
island gained international recognition when it was claimed by Spain in 1499. It soon became apparent that 
the southern areas of the island could be a valuable asset, as salt was highly prized for its use in preserving 
meat and fish, especially for transatlantic journeys. In the late 1620’s the Spanish cut off salt trading with the 
Dutch which then led to the Dutch capturing Curaçao, Bonaire and Aruba. Starting in 1622, Bonaire became 
a plantation for the Dutch West India Company, where a small number of slaves were used for cultivating 
Haematoxylum brasiletto brasil (dyewood), sorghum and harvesting salt.

Salt production slowly grew over the next two centuries before being turned over to direct government 
control. In 1837, Bonaire’s salt production had grown so large, that four large obelisks were erected to 
help guide incoming ships to the right harbor for loading the appropriate quality of salt. The obelisks were 
painted red, white, blue and orange, for the colors of the Dutch flag and the Royal House of Orange and 
correspond to salt pans of the same name.

With the abolishment of slavery in 1863, the salt industry on the island quickly fell. In the 1960s the Antilles 
International Salt Company began construction and operation of the modern ponds you can still find today. 
It changed hands in 1968 becoming property of Akzo Nobel. In 1997, this business was then bought by 
Cargill, a multinational company which is the current operator of these areas. In fact, these salt ponds make 
up about 22% of the island’s land area today.
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2 | EVALUATION
2 . 1  E C O L O G I C A L  E V A L U A T I O N

Information concerning Ramsar sites is regularly updated online through the Ramsar Site Information 
Services webpage (https://www.ramsar.org/document/using-the-ramsar-sites-information-service). The 
last update for Bonaire is from 2016 (https://rsis.ramsar.org/ris/200). The RIS currently states that the site 
is managed by OLB and Cargill but there is no approved management plan. Legal protection is in place 
through island legislation recognizing this area as a reserve.

Pekelmeer itself is offered more protection than other areas of the southern wetlands as it is recognized as 
a Ramsar and IBA site for the island. Even with these protections, there are still significant threats to this 
area, including human disturbances, influx of sargassum and the negative effects of climate change. Rising 
sea levels could threaten this low-lying area in the future. In addition, although access to these salt pans is 
prohibited by Cargill, illegal fishing within these areas could pose additional threats to fish populations (from 
fishing), benthic flora and fauna communities (from trampling) and seabird nesting (disturbances).

The salt lake constitutes the largest area within the Pekelmeer site. Although there is limited development 
within this area, soil and groundwater contamination and overgrazing by donkeys and goats can 
detrimentally affect habitats (Neijenhuis et al., 2015; Lagerveld et al., 2015; Debrot, 2016). Soil and 
groundwater contamination can negatively affect water quality while overgrazing can allow soil to erode 
leading to an eventual infilling or loss of the salt lake.

Climate change will also prove to be a challenge for this area. Due to its low elevation, sea level rise could 
lead to significant loss of land within the southern wetlands. Furthermore, worsening storm conditions 
could prove detrimental to Pekelmeer, particularly in areas with limited buffer area between land and sea. 

Lastly, invasive species, such as rats, cats and dogs, can cause serious harm to nesting birds within the 
Pekelmeer area. In fact, the 2014 tern study by STINAPA found that all colonies with egg hatching success 
lower than 50% were attacked by predators, mostly cats. Many of these bird species lay their eggs on 
the ground, unprotected from ground predators. Whether it is from being disturbed leading the parents 
to leave their eggs unattended or from the eggs being consumed by the invasive species, this can cause 
significant limitations to the number of successful hatchlings each year to this area.

2 . 2  S O C I O - C U L T U R A L  E V A L U A T I O N

In addition to these natural features, Pekelmeer contains assets of great cultural and historical value to the 
island. Of the eleven official monuments managed by Public Entity Bonaire, 9 fall within the Ramsar area and 
the other two (indicated below with an asterisk) are located nearby. These include: 

1. White Pan Superintendent’s House 

2. White Pan Slave Huts

3. Red Pan Slave Huts

4. Orange Pan House 

5. Red Pan House 

6. Lighthouse guardhouse 

7. Lighthouse 

8. Kasita - Kas di Vito under Salt bridge* 

9. Obelisks

10. Portuguese Gravestone*

11. Salt production as historical activity including salt pans

2 . 3  E C O N O M I C  E V A L U A T I O N

This area also provides economic value to the island. This is realized through the tourism industry, where 
many divers, snorkelers and kiteboarders use this area recreationally, as well as those who wish to drive 
along the south or visit the island monuments listed above. The buffer area of the Ramsar site is also 
directly impacted by the manipulation of waterflow by Cargill during salt production, which is then exported 
off the island. 
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The following section will outline the objectives and rationales concerning the protection of the Ramsar area 
with specific focus on the salt pans and coastal environment. The fringing coral reefs within the buffer zone 
will also require management, however this falls under the Bonaire National Marine Park management plan 
and will need to be included upon its approval.

3 . 1  E N T I R E  R A M S A R  A R E A

The long-term objective is to conserve and preserve Pekelmeer and neighboring Important Bird Areas. This 
objective is based on the following rationale:

i. The entire Ramsar area received greater protection through enforcement of island regulations 

ii. Land use and nest trends of migratory, nesting and other shorebirds within the Pekelmeer area are 
better understood. 

iii. The impact of sargassum and implementation of a proper response is better understood.

iv. The impact of invasive species (cats, dogs and rats) within the area is better understood.

v. The impact of anthropogenic pressures (human disturbances, drones, etc.) on shorebirds is better 
understood.

vi. Rules and regulations in regard to anthropogenic pressures are sufficiently enforced.

3 . 2  S A L T  P A N S  A N D  L A K E 

The long-term objective is to conserve and preserve the salt pans and lake area under the assumption that 
active management by Cargill is continued upon land lease negotiations in 2024. This objective is based on 
the following rationale:

i. Shorebird nesting sites are actively maintained. 

ii. Flamingo sanctuary is actively maintained.

iii. Shorebird foraging areas are maintained.

iv. Dikes surrounding salt pans are maintained.

v. Human access is restricted and controlled

3 . 3  C O A S T A L  A R E A S

The long-term objective is to conserve and preserve the coastal areas through sustainable use of the 
Ramsar site Pekelmeer. The following actions are recommended:

i. Impact of beach replenishment on the nearshore environment is better understood.

ii. Impact of uncontrolled beach access is better understood. 

iii. Impact of creating tourist “hot spots” is better understood.

iv. Impact of sargassum along the coast is better understood.

v. Impact of beach use on sea turtle nesting is better understood.

vi. Impact of providing tourist facilities for hot spots is better understood.

vii. Ensure kiteboarding school is positioned such that it can optimize accessibility and resources by 
users while minimizing impact to the natural environment.

viii. Improve enforcement to maximize compliance with island’s legislation

3 . 4  M A N G R O V E S

The long-term objective is to conserve and preserve the mangrove areas and reforestation of fringing 
mangrove forest along the western coast of southern wetlands. The following actions are recommended:

i. Current vegetation maps are made available

ii. Coastal protection by improving mangrove cover area is achieved.

iii. Changes in current mangrove populations are understood.

3 | OBJECTIVES
      AND RATIONALE
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4 | ACTION PLAN
4 . 1  P R O J E C T S  A N D  W O R K  P R O G R A M S 

4.1.1 Entire Ramsar area
i. Pekelmeer is designated as a protected area under the Nature Conservation Island Ordinance 

Bonaire (2008) and the BES Foundations of Nature Management and Protection Act, and a 
management authority is assigned by 2028.

ii. A review of the aanwijzingsbesluit is needed to identify gaps in enforcement with each party 
defining and agreeing on their respective roles and responsibilities.

iii. Conduct annual monitoring of migratory, nesting and other shorebirds to understand land use and 
nesting trends within the saltpans and Pekelmeer starting in 2022.

iv. Sargassum response should be implemented to minimize the amount of sargassum that enters 
the salt pans or remove it from the primary collecting area that has been identified within Cargill 
Sargassum Response Plan.

v. Invasive species (cats, dogs, rats) are controlled and removed from Important Bird Areas by 2028.

vi. Reduction of anthropogenic pressures (human disturbances, drones, etc.) to avoid incidental 
shorebird disturbances by 2028.

vii. More effective enforcement of rules pertaining to anthropogenic pressures by increased patrolling 
and issuance of fines by 2028.

viii. Construction of three wooden bird watchtowers along the perimeter of Important Bird Areas by 
2028 to allow for sustainable access by the birding community while minimizing their impact.

ix. Increased and improved signage along Pekelmeer and IBA to boost education and awareness of the 
fragility of these areas and explaining the importance of minimizing access by 2028.

x. Create comprehensive species lists for all flora and fauna found within the Ramsar site Pekelmeer 
by 2028.

4.1.2 Salt Pans
i. Shorebird nesting sites are actively maintained by ensuring water levels are low enough to provide 

safe nesting grounds throughout the current operational salt pans by 2028. 

ii. Flamingo sanctuary is actively maintained by ensuring water levels of the salt pans surrounding 
this area are low enough to avoid incidental flooding during heavy rains by 2028.

iii. Shorebird foraging areas are maintained by ensuring water depth and salinity are stable to allow 
adequate food availability throughout the current operational salt pans by 2028.

iv. Dikes surrounding current operational salt pans are maintained to avoid saltwater intrusion into 
neighboring environments by 2028. 

v. Human access is restricted and controlled to minimize impact on the fauna and flora in the 
southern wetlands.

Additional information from the Cargill facility can be requested in writing to:

 Cargill Salt 
 117 EEG Blvd
 Bonaire, Caribbean Netherlands

Each request may require some guarantee of confidentiality or data use / sharing limitations.

4.1.3 Coastal Areas
i. Implementation of fines or consequences for beach replenishment without proper permitting 

starting in 2022. Permits should only be given after the completion of a study on environmental 
impact on turtles, coral and the marine park.

ii. Complete a study on the appropriate areas of beach access to minimize coastal erosion, trampling 
of beach vegetation and disturbances to shorebirds and sea turtles by 2028. 

iii. Execute a Limits of Acceptable Change study for the coastal area by 2028.

iv. Create areas of beach access according to the outcomes of the Limits of Acceptable Change study 
(iii) to create “hot spots” for recreational use by 2028.

v. Using the results from the recreational use hotspot study (iv) place large boulders to minimize 
beach access by cars by 2022.

vi. Conduct study on the impact of adding toilet facilities near tourist “hot spots” by 2028.

vii. Complete impact study of sargassum along the eastern coast until Red Slave to determine what 
appropriate actions need to be implemented by 2028.

viii. Complete impact study on the impact of beach use of Atlantis Beach on nesting sea turtles by 2028 

ix. By 2028, complete a study of the effects of kite sails near Pekelmeer and the sanctuary as it has 
been observed that historically flamingos entered Atlantis and are now disrupted due to these 
sails.

x. Conduct study on the optimal location of the kite schools to provide adequate spacing for safe and 
continued kiteboarding use while minimizing the impact for the Pekelmeer Ramsar site by 2028.

xi. Improve enforcement of permits to operate in this area by increasing oversight and administering 
fines or consequences for those operating without a permit by 2028.

xii. Removal of invasive species (goats and donkeys) which threaten the survival of vegetation health 
along the coast by 2028.

xiii. Enforcement of dog walking rules and regulations by increased patrols by mandated authority 
entity by 2028.
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4 . 2  R E V I E W S

This management plan is intended to be a dynamic and evolving document. Effective management will 
require periodic reviews and updates to reflect the evolving needs of the southern wetlands. The following 
review process is recommended:

4.2.1 Interim Review
Before the end of the sixth and twelfth year (2028 and 2034) a review of the Pekelmeer Ramsar Site 
Management Plan should be conducted. The purpose of these reviews will be to assess the progress of 
implementing the proposed actions and strategies. These reviews will be conducted internally but should 
allow input from major stakeholder groups. The conclusions of these reviews should be brought to the 
attention of the Island Council, especially if any significant changes are recommended. 

4.2.2 Major Review
Before the end of the eighteenth year (2040) a major review of the Pekelmeer Ramsar Site Management 
Plan should be conducted. The purpose of this review will be similar to the interim reviews, but in greater 
detail and would preferably be conducted by an independent assessor. The results of this review should be 
brought to the attention of the Island Council and all major stakeholders.

4.2.3 Other Modifications
Outside of the above-mentioned timeline, other modifications may be required and may be initiated by 
OLB. All changes would require an interim review, scope of which can be determined based on the changes 
proposed. All changes must conform to existing island regulations and existing stakeholder agreements.

4.1.4 Mangroves
i) Update vegetation map to include changes in mangrove populations, particularly focusing on the white 
mangroves (Laguncularia racemosa) found in the northeast corner and red mangroves (Rhizophora mangle) 
along the coast by 2028.

ii) Increase mangrove cover through outplanting efforts of red mangroves (Rhizophora mangle) and black 
mangroves (Avicennia germinans) along 5 km of western coastline by 2028. 

iii) General monitoring and measurement of current mangrove areas should be taken annually to track 
population or cover changes starting in 2022.
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1 .  T O U R I S M  R E C O V E R Y  P L A N ,  2 0 2 1

After tourism was driven to a halt in 2020 by the coronavirus, Public Entity Bonaire released the Tourism 
Recovery Plan to “serve as the steppingstone for development and well-being for all Bonairians”. The 
strategic goal was to realign Bonaire’s tourism to focus more on mindful tourism which is able to balance 
growth with sustainability on the island. This plan specifically calls out a need to bring nature closer to the 
tourists and emphasized focusing on sport tourism. With both of these in mind, the southern wetlands of 
Bonaire will play an important role in future tourism of Bonaire.

Furthermore, in Appendix II of the Tourism Recovery Plan, the top 20 attractions are defined for the island. 
Of these 20 attractions, six are directly related to the southern wetlands (coral reefs, Pink Beach, salt pans, 
Atlantis Beach area, caves and museums) and four are within neighboring areas (Sorobon Beach, Lac Cai, 
mangrove forest of Cai and Bachelor’s Beach). With half the tourist attractions of Bonaire being within 
or neighboring the southern wetlands, it will become vital to properly manage these areas as tourism 
continues to develop.

2 .  N A T U R E  A N D  E N V I R O N M E N T  P O L I C Y  P L A N  2 0 2 0  –  2 0 3 0

The Nature and Environment Policy Plan for the Caribbean Netherlands provides an integrated framework 
which addresses the responsibilities, policy targets and legal obligations related to the management of 
natural environments for the Caribbean Netherlands. This plan identifies four strategic goals and twelve 
targets for the conservation, restoration and sustainable use of nature. This plan has been endorsed by the 
Executive Council and is currently at the Island Council for approval. Until that date, the policy plan 1999-
2004 is still valid.

Strategic goal one aims at reversing the trend of coral reef degradation to create healthy, resilient and 
restored coral reefs. Although coral reefs lie beyond the scope of the southern wetlands, terrestrial 
conditions can have a dramatic effect on the near shore environment. Two of the three targets directly 
impact development within the southern wetlands: Target 1.1 addresses the need to control erosion and 
runoff through management of free roaming animals, coastal development and rainwater management. The 
second target, Target 1.2 concerns waste and wastewater management to improve water quality. 

Strategic goal two aims to restore and conserve the unique habitats and species with all three targets 
directly impacting the southern wetlands. Target 2.1 works to conserve and restore key habitats and 
highlights the need to focus on vital areas such as caves and important breeding grounds, as well as Ramsar 
sites such as Pekelmeer. Target 2.2 focuses on the conservation of keystone and flagship species, which 
includes a significant number of bird species known to use the southern wetlands. Lastly Target 2.3 works to 
prevent new and control established invasive species. A significant threat to bird species within the southern 
wetlands comes from feral cats which will continue to be a problem as development near the southern 
wetlands continues.

Strategic goal three identifies the need for sustainable use of land and water for the development of 
the local economy. Target 3.2 focuses on tourism and the need to balance development with nature 
conservation. As was stated previously in the Tourism Recovery Plan, a significant number of tourism sites 
are located within or near the southern wetlands, so balancing their development will be vital in protecting 
this area.

Lastly, strategic goal four aims to create local conditions that ensure sustainable results of nature policy. 
This includes improving awareness through education and training (Target 4.1), creating quality employment 
through investment in nature management (Target 4.2) and developing a structural research agenda (Target 
4.3). Each of these targets will need to take into consideration sustainable management and development of 
the southern wetlands in the future.
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3 .  N A T U R E  P L A N  B O N A I R E  2 0 2 0  –  2 0 2 4

The Nature Plan Bonaire was created to outline the policy for safeguarding, protecting and improving nature 
on Bonaire. This report stresses the need for environmentally important areas not covered by international 
treaties (such as Ramsar or IBAs) to still receive appropriate protection from local legislation. This includes a 
number of salt pans, caves and dry tropical forests which are vital to the island’s native species.

Within this Nature Plan, seven goals are outlined of which, each of which are influenced by the southern 
wetlands.

N1: Protecting coral reefs through integrated coastal zone management

N2: Realization of beautiful and legally protected and managed nature areas

N3: Controlling invasive and introduced species on land and in the sea

N4: Developing a policy for the effects of climate change based on sound research

N5: Monitoring ecosystems, fisheries and water quality

N6: Fisheries Policy

N7: Protecting and enhancing biodiversity

4 .  A  N A T U R E  I N C L U S I V E  V I S I O N  F O R  B O N A I R E  I N  2 0 5 0

This study, completed by Wageningen University and Research, provides an overview of policy context and 
challenges and showcases a “nature inclusion vision” for the future of Bonaire. Policy concerning nature 
management on Bonaire really picked up in the early 1990s. This coincided with an increase in economic 
development on the island, which resulted in a work surplus, partially within the tourism industry. This 
report emphasizes the important role healthy natural habitats play in the economic success and growth for 
the island.

This report divides the island by landscape type, of which two different types can be found within the 
southern wetlands; scrubby southern limestone pavement which includes most of the dry tropical forest to 
the north and the southern flats, which includes everything else. 

Scrubby southern limestone pavement
The scrubby southern limestone pavement region is distinct in its hard calcareous substrate, strong winds 
and salt blown in from the sea. These conditions lead to scrubby plants and cacti to grow within the cracks 
of the limestone shield/shelf. In addition, this is the environment where the endemic Bonarian Sabal Palm 
can be found. This area faces extreme grazing pressures which have led to ecosystem degradation from 
vegetation loss and sediment erosion. This plan recommends removing these grazing pressures to allow this 
area to rejuvenate. Sustainable tourism options for these areas include but are not limited to creating bike 
paths and hiking trails, providing bird watching and cave park tours along with cavern exploration.

Southern Flats
Previous excavation for building materials along the southern coastline has left the southern flats 
vulnerable to erosion and flooding. This report suggests a more sustainable form of salt harvesting could 
include industrial effluent discharge into designated areas for the production of brine shrimp. They also 
suggest other areas could be converted to floating seaweed farms to be exported as raw material for the 
bio-pharmaceutical industry. This plan also suggests a wide variety of habitat restoration efforts, such as 
coral and mangrove restoration, creating a wetland reserve and improved protection for sea turtle nesting 
beaches. 
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In addition to consulting legal documentation, meeting with stakeholders and experts we also provided a 
public perception survey to allow the public the opportunity to express their appreciation and concerns for 
the southern wetlands. The survey was provided in digital format in Papiamentu, Dutch and English. The 
survey was published on the social media website, Facebook, in all three languages. In total 194 responses 
were analyzed representing people from varied backgrounds, ages and nationalities. Of these respondents 
71% were full time residents, 6% spend a few months a year on Bonaire, 21% are frequent visitors who come 
at least once a year and 2% described themselves as “other”. Furthermore, when asked how often these 
respondents visit the southern wetlands 18% replied daily, 48% replied at least once a month, 33% replied at 
least once a year and 1% replied never.

The results showed that while visiting the southern wetlands most people visited the beaches (91%), 
monuments (51%) and salt pans (51%). When asked about their primary activities while in the southern 
wetlands the top four answers were for leisure (beach users) (70%), diving (43%), independent tours of the 
monuments (35%) and dog walking (14%). 

When asked if the nature in the southern wetlands was in a good state, on a scale from 1 to 5 with 1 
representing severely degraded and 5 representing pristine, 37% of the respondents rated it a 3 and 48% 
rated it as a 4. This demonstrates that most people do not consider this area to be in a degraded state.

When asked if there should be more nature management in this area 71% of respondents answered yes, 
22% answered no, the current level of management is sufficient, 3% answered no, there should be no 
management in this area and 4% declined to respond.

Majority of respondents either strongly agreed or agreed that the southern wetlands have significant 
cultural value (89%), economic value (74%) and environmental value (94%) for the island. Lastly, when asked 
about the biggest threats to this area the top 4 responses were:  overdevelopment (46%), uncontrolled 
access by tourism (43%), pollution (25%) and climate change (13%).

In the following page you can find a breakdown of the threats based on the language of respondents. 
This has been included in this way to indicate any potential cultural perception differences between those 
responding in English, Papiamentu and Dutch.
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APPENDIX III

PUBLIC
PERCEPTION

6564



Translation of responses in Papiamentu in order are excess development, climate change, invasive species, 
overgrazing, pollution, uncontrolled access by tourists and desire of development for any reason.

Translations of responses in Dutch in order are over development, climate change, invasive species, 
overgrazing, pollution, uncontrolled access by tourists, coastal erosion, uncontrolled development, 
disrespecting nature, fishing, traffic issues. 

In general, when asked to provide recommendations most survey respondents found this area of high value 
economically, environmentally and culturally and were looking for the government to maintain and respect 
this area. There was a strong desire to minimize development and many respondents referenced the need 
to find a balance between increased local and touristic use of this area with its fragility.
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i) Minimize human disturbances by requiring supervision by certified guides for 

anyone who wishes to visit these areas.
OLB

ii) Halting all illegal dumping within these areas by installing large boulders in 

front of the caves to prohibit access by cars.
OLB

iii) Control groundwater reservoirs by halting all illegal extraction of 

groundwater within these areas
OLB

iv) Conduct surveys of submerged caves to provide improved understanding of 

the cave systems within the southern wetlands
OLB

D
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x x x

i) Nomenclature for the Sabal Palm (Sabal lougheediana) should be corrected on 

the protected species list for Bonaire.
OLB

ii) Protection and reforestation of the native sabal palm species by 

implementing Phase 1 of Sabal Palm Management Plan by 2028
OLB

iii) Development and implementation of the full-scale Phase 2 of the Sabal Palm 

Management Plan should be completed by 2034
OLB

iv) Dikes along the actively used salt pans are properly maintained to protect 

against saltwater intrusion within the dry forest.
OLB

v) Vegetation maps for the area are updated with a focus on the protected 

species Maytenus versluysii, Subpilocereus repandus and Stenocereus griseus.
OLB

vi) Creation of 5 kilometers of exploration trails within the northern portion of 

the dry tropical forests to encourage sustainable recreational activities (such as 

hiking and biking) within this area by 2028.

OLB

vii) Revert Marcultura, previously used as a commercial fish farm to an area to 

be used for aquaculture by 2022.
OLB

viii) Halting of all future issuing of permits for development within the southern 

wetlands to preserve the dry tropical forest area as a natural habitat.
OLB

M
an
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x x x x

i) Update vegetation map to include changes in mangrove populations, 

particularly focusing on the white mangroves (Laguncularia racemosa) found in 

the northeast corner and red mangroves (Rhizophora mangle) along the coast.

OLB

ii) Increase mangrove cover through outplanting efforts of red mangroves 

(Rhizophora mangle) and black mangroves (Avicennia germinans) along 5 km of 

western coastline by 2034. 

OLB

iii) General monitoring and measurement of current mangrove areas should be 

taken annually to track population or cover changes.
OLB
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Responsable 

Party

Sa
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s

x x

i) Shorebird nesting sites are actively maintained by ensuring water levels are 

low enough to provide safe nesting grounds throughout the current operational 

salt pans. 

Cargill

ii) Flamingo sanctuary is actively maintained by ensuring water levels of the salt 

pans surrounding this area are low enough to avoid incidental flooding during 

heavy rains.

Cargill

iii) Shorebird foraging areas are maintained by ensuring water depth and 

salinity are stable to allow adequate food availability throughout the current 

operational salt pans.

Cargill

iv) Dikes surrounding current operational salt pans are maintained to avoid 

saltwater intrusion into neighboring environments 
Cargill

v) Human access is restricted and controlled to minimize impact on the fauna 

and flora in the southern wetlands.
TBD

Co
as

ta
l Z
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es

x x x x

i) Moratorium on beach replenishment permits. OLB

ii) Complete a study on the appropriate areas of beach access to minimize 

coastal erosion, trampling of beach vegetation and disturbances to shorebirds 

and sea turtles by 2028. 

OLB

iii) Execute a Limits of Acceptable Change study for the coastal area by 2028. OLB

iv) Create areas of beach access according to the outcomes of the Limits of 

Acceptable Change study (iii) to create “hot spots” for recreational use by 2028.
OLB

v) Using the results from the recreational use hotspot study (iv) place large 

boulders to minimize beach access by cars by 2028.
OLB

vi) Conduct study on the impact of adding toilet facilities near tourist “hot 

spots” by 2028.
OLB

vii) Complete impact study of sargassum along the eastern coast until Red Slave 

to determine what appropriate actions need to be implemented by 2028.
OLB

viii) Complete impact study on the impact of beach use of Atlantis Beach on 

nesting sea turtles by 2028.
OLB

ix) By 2028, complete a study of the effects of kite sails near Pekelmeer and the 

sanctuary as it has been observed that historically flamingos entered Atlantis 

and are now disrupted due to these sails.

OLB

x) Conduct study on the optimal location of the kite schools to provide 

adequate spacing for safe and continued kiteboarding use while minimizing the 

impact for the Pekelmeer Ramsar site by 2028.

OLB

xi) Improve enforcement of permits to operate in this area by increasing 

oversight and administering fines or consequences for those operating without 

a permit by 2028.

OLB

xii) Removal of invasive species (goats and donkeys) which threaten the survival 

of vegetation health along the coast by 2034.
OLB
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i) Pekelmeer is designated as a protected area under ordinance and national 

law and a management authority is assigned by 2028.
OLB

ii) A review of the aanwijzingsbesluit is needed to identify gaps in enforcement 

with each party defining and agreeing on their respective roles and 

responsibilities.

OLB

iii) Annual monitoring of migratory, nesting and other shorebirds should be 

conducted to understand land use and nesting trends within the saltpans and 

Pekelmeer.

OLB

iv) Sargassum response should be implemented to minimize the amount of 

sargassum that enters the salt pans or remove it from the primary collecting 

area that has been identified within Cargill Sargassum Response Plan.

OLB

v) Invasive species (cats, dogs, rats) are controlled and removed, when possible, 

from Important Bird Areas by 2034.
OLB

vi) Reduction of anthropogenic pressures (human disturbances, drones, etc.) to 

avoid incidental shorebird disturbances.
OLB

vii) More effective enforcement of rules pertaining to anthropogenic pressures 

by increased patrolling and issuance of fines.
OLB

viii) Construction of three wooden bird watchtowers along the perimeter of 

Important Bird Areas by 2028 to allow for sustainable access by the birding 

community while minimizing their impact.

OLB

ix) Increased and improved signage along Pekelmeer and IBA to boost education 

and awareness of the fragility of these areas and explaining the importance of 

minimizing access by 2028.

OLB

x) Create comprehensive species lists for all flora and fauna found within the 

southern wetlands by 2028.
OLB
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x

i) Identify the cultural resources within the southern wetlands and define their 

importance according to their local, national and international significance.
OLB

ii) Maintain the integrity of all cultural and historical resources. OLB

iii) Create a recreational point of interest at the lighthouse to preserve the 

historical value of this landmark.
OLB

iv) Improve the quality of educational material to enhance awareness of the 

importance of these historical monuments.
OLB
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IBA CITES CITES CMS CMS SPAW SPAW SPAW

Named 

in Local 

Legislation

Actitis macularius Spotted Sandpiper 

Anas bahamensis White-cheeked Pintail 

Anous stolidus Brown Noddy 

Ardea alba Great Egret 

Ardea herodias Great Blue Heron 

Arenaria interpres Ruddy Turnstone X

Bubulcus ibis Cattle Egret 

Butorides striata Striated Heron 

Butorides virescens Green Heron 

Calidris alba Sanderling X

Calidris canutus Red Knot 

Calidris fuscicollis White-rumped 
Sandpiper X

Calidris himantopus Stilt Sandpiper 

Calidris mauri Western Sandpiper X

Calidris minutilla Least Sandpiper X

Calidris pusilla Semipalmated 
Sandpiper X

Caracara plancus Crested Caracara X X

Charadrius collaris Collared Plover 

Charadrius nivosus Snowy Plover X

Charadrius 
semipalmatus Semipalmated Plover X

Charadrius wilsonia Wilson's Plover 

Coereba flaveola Bananaquit 

Columba livia Rock Pigeon 
Columbina 
passerina Common Ground Dove 

Egretta caerulea Little Blue Heron 

Egretta rufescens Reddish Egret 

Egretta thula Snowy Egret 

Egretta tricolor Tricolored Heron 

Eupsittula pertinax Brown-throated 
Parakeet X X

Falco columbarius Merlin X X

Falco peregrinus Peregrine Falcon X X X X

Fregata magnificens Magnificent Frigatebird 

Gelochelidon 
nilotica Gull-billed Tern 

Haematopus 
palliatus

American 
Oystercatcher 

Himantopus 
mexicanus Black-necked Stilt 

Hirundo rustica Barn Swallow 
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IBA CITES CITES CMS CMS SPAW SPAW SPAW

Named 

in Local 

Legislation

Icterus icterus Venezuelan Troupial 

Leptotila verreauxi White-tipped Dove 

Leucophaeus 
atricilla Laughing Gull X

Limnodromus 
griseus Short-billed Dowitcher X

Megaceryle alcyon Belted Kingfisher 

Melanospiza bicolor Black-faced Grassquit 

Mimus gilvus Tropical Mockingbird 

Numenius 
phaeopus Whimbrel X

Nyctanassa violacea Yellow crowned Night 
Heron

Passer domesticus House Sparrow 

Patagioenas 
corensis Bare-eyed Pigeon X

Patagioenas 
squamosa Scaly-naped Pigeon 

Pelecanus 
occidentalis Brown Pelican X X X

Phalaropus tricolor Wilson's Phalarope 

Phoenicopterus 
ruber American Flamingo X X X X X

Pluvialis squatarola Black-bellied Plover

Progne tapera Brown-chested Martin 

Quiscalus lugubris Carib Grackle 

Riparia riparia Bank Swallow 

Setophaga petechia Yellow Warbler 

Setophaga striata Blackpoll Warbler 

Sicalis flaveola Saffron Finch 

Sterna dougallii Roseate Tern X X X

Sterna hirundo Common Tern X

Sternula antillarum Least Tern X X X

Sula leucogaster Brown Booby 

Sula sula Red-footed Booby 

Thalasseus 
maximus Royal Tern X

Thalasseus 
sandvicensis

Sandwich Tern 
(Cayenne) X

Tringa flavipes Lesser Yellowlegs X

Tringa melanoleuca Greater Yellowlegs X

Tringa semipalmata Willet X

Tringa solitaria Solitary Sandpiper 

Tyrannus 
dominicensis Gray Kingbird 

Zenaida auriculata Eared Dove 
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