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Summary
This report describes the potential Outstanding Universal Value of the Bonaire National Marine Park from
an ecological perspective, that is, according to World Heritage natural criteria vii and ix as defined by the
Operational Guidelines for the Implementation of the World Heritage Convention (UNESCO, 2013).
The Bonaire National Marine Park is an outstanding example of a fringing coral reef that has evolved to
one of the most diverse reef in the Caribbean.
The Bonaire Marine Park, protected since 1979 and declared a National Park in 1999, includes one of the
healthiest coral reef in the Caribbean and two Ramsar sites which include mangrove forests and
seagrass meadows, globally important for 4 species of endangered species of marine turtles and at least
29 species of migratory waterbirds and a nursery habitat for many reef fish species. The coral reef is
characterized by one of the highest cover of living corals in the Caribbean, large schools of grazing fish
for biological control of macroalgae and the reef has an important function as a source of larvae for
tropical ecosystems downstream.
The seascape of Bonaire Marine Park offers spectacular seaviews of crystal clear water in different shades
of blue, contrasted by green coastal vegetation, white sandy beaches, hypersaline saliñas in different
shades of pink in the south and steep limestone cliffs in the north. The high visibility of the crystal clear
water and colourful underwater scenery offer spectacular and diverse views of large Montastrea coral
mounds in the north, a unique double reef parallel to the fringing reef in the south and waving gorgonian
fields on the exposed east coast reef. The fringing reef supports large schools of reef fish and over 500
species, including globally threatened species of sharks and rays and a resident population of impressive
tarpons.
The proposed property encompasses all the biophysical and ecological processes that characterise a
natural and sustainable ecosystem: the highest carbonate production rate in the Caribbean, large coral
colonies and high parrotfish grazing rate. These components of a resilient reef, combined with the
location of Bonaire outside of the Caribbean hurricane belt, result in the highest hard coral cover and one
of the lowest macro algae cover in the Caribbean.
Well established standards of protection, management and monitoring ensure that the coral reef and
associated mangrove and seagrass ecosystems of the Bonaire Marine Park will continue to evolve
naturally and to support human uses for the foreseeable future in a sustainable way for generations to
come. Bonaire is a volcanic oceanic island with steep reef slopes and lies is a small but unique southern
Caribbean arid zone outside the principal hurricane belt. This means that the reefs are relatively littlestressed by sediment, freshwater and hurricane disturbance. The island is structurally fortuitous with
conditions essential for the long-term support of healthy coral reefs. As reefs in the region continue to
rapidly decline, the arid southern Caribbean represents the last best hope for regional coral reefs and the
relative importance of Bonaire’s reefs will continue to increase in the future due to their exceptional
resilience. The Bonaire Marine Park is the oldest established marine park in the Caribbean and includes
two no-use marine reserves and two no-take fish reserves. Fishing on the ecological important parrotfish
is traditionally low on Bonaire and has been banned completely in the entire marine park since 2010.
The global comparative analysis identified opportunities to build the case for BNMP as a distinct and
important area potentially worthy of international recognition. The comparisons did not clearly highlight
how BNMP is irreplaceable, however the findings do suggest that it is representative of a healthy
Caribbean coral reef ecosystem. BNMP fills a gap in the marine biogeography as there is no World
Heritage Site in the Southern Caribbean.
Report number C145/14
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The Southern Caribbean forms a separate biogeographic province for marine mollusks and marine fish
faunas. The terrestrial desert and xeric shrublands and Venezuelan mangrove ecosystems are not yet
represented on the World Heritage List or on any national Tentative List. In addition BNMP is located in
the Caribbean Islands Hotspot and two Ramsar sites which are also recognized as Key Biodiversity Areas
(Important Bird Areas) are found in the boundaries of BNMP. Any terrestrial extension of the proposed
nomination could add additional IBAs and include vegetation ecoregions not represented.
However, there are a large number of natural World Heritage Sites with marine values and the
combination of mangrove, seagrass and coral, and even saliñas or hypersalinity, is found in several other
marine World Heritage Sites. The comparison analysis highlighted the importance of BNMP to make itself
distinctive for criteria vii. For criteria ix the difficulty in finding specific information on parrotfish or
herbivore biomass, carbonate production or coral reef growth, % hard coral cover and % algal cover
suggests that the chosen attributes will fill a gap in ecological processes.
We identify three action points by which to further increase the Bonaire Marine Park nomination
prospects as a World Heritage site: a terrestrial extension, a 12 miles zone extension and a
transboundary extension. While the last option is expected to increase prospects most, the first and
second option are more feasible to establish. Both of them would increase the integrity of Bonaire Marine
Park. A terrestrial extension would include xeric shrubland which is not yet represented in any World
Heritage site. The 12 miles zone extension would include endangered species, which demonstrates the
global importance, as well as new species, which uniqueness still needs to be demonstrated and requires
further research.
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1

Introduction

In 2011 the Bonaire National Marine Park (BNMP) was added to the Tentative List of World Heritage Sites
based on an inventory of important natural and cultural heritage sites located in the Kingdom of The
Netherlands (Leemhuis-Stout et al., 2010). On the revised Tentative List for the Kingdom of The
Netherlands, BNMP is the only site in the category Natural World Heritage, the other nine sites are in the
category Cultural World Heritage.
At the request of the Ministry of Economic Affairs (EZ) that is supporting the Executive Council of Bonaire
in their preparation of the nomination dossier, IMARES described the steps to come to a definitive
nomination file and the necessary conditions to make the nomination successful (Cremer and Meesters,
2012). The “roadmap” identified several actions which need to be performed.
One of the most important parts of the BNMP nomination file for a World Heritage Site is the description
of the potential Outstanding Universal Value (OUV), based on the World Heritage criteria vii and ix and
requirements for integrity, management and protection. These criteria describe the exceptional natural
beauty (criterion vii) and the most important on-going ecological processes (criterion ix) in the
nominated site.
Following the format for the nomination of properties for inscription on the World Heritage List (Annex 5
in UNESCO, 2013) this report starts with the identification of the property, followed by the boundaries
and buffer zone of the property. A separate chapter for criteria vii and ix provide the justification if the
property meets each criterion and which features and processes are part of the OUV, followed by the
statement of integrity if the property represents all elements of the OUV and does not suffer from
adverse effects.
The OUV needs to be compared to other marine protected areas globally including other World Heritage
Sites, sites on national Tentative Lists worldwide and in the Caribbean, which comparative analysis is
reported in chapter 7. This report also provides recommendations and three different options to increase
the chances for the property to be of Outstanding Universal Value.
This research is commissioned by the Ministry of Economic Affairs (EZ) and performed within the EZprogram ‘Beleidsondersteunend Onderzoek’ BO-11-011-05-037.
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2

Identification of the property

2.1

Country, Region and Name of the property

The name of the property is Bonaire National Marine Park. The property is situated in the Kingdom of the
Netherlands,

2.2

in

the

Caribbean

region,

in

the

community

of

the

Caribbean

Netherlands.

Definition of the property

The Bonaire National Marine Park is a serial site and consists of two parts. The first part of the property
is the underwater area of Bonaire, from the high water mark till the 60m depth contour, and the
adjacent Lac bay.
The second part is the uninhabited island of Klein Bonaire and the adjacent underwater area up to the
60m depth contour.
The coordinates of the central points of both entities of the property are shown in table 1.

Table 1: Coordinates of the Central point of the two parts of the Bonaire National Marine Park: Bonaire and
Klein Bonaire

Id n°
001

Name

of

the

Coordinates of the

Size

in

Map N°

component part

Central Point

Hectare

Bonaire

12o 10’ 53’’ N

3,940

App. A

920

App. A

4,860

App. A

68o 16’ 35’’ W
002

Klein Bonaire

12o

9’ 24’’ N

68o 18’ 41’’ W
Total Property

8 of 51

Report number C145/14

3

Boundaries and buffer zone of the property

3.1

Boundaries of Bonaire National Marine Park

The Bonaire National Marine Park surrounds the islands of Bonaire and Klein Bonaire extending from the
high water mark to the 60m depth contour (Bonaire, 1999), including the sea bottom and associated
waters (De Meyer and MacRae, 2006) and including all inland waters with an open connection to the sea
(Lac, Lagun, Plaza Resort Marina and Harbour Village Marina) [4]. See the map in appendix A.

3.2

Buffer zone of Bonaire National Marine Park

The Bonaire Marine Park does not have a buffer zone. A bufferzone is optional and a tool for
management and protection to support integrity. Although not a formal requirement, it is strongly
advised by UNESCO (A. Balsamo, pers. comm.) and IUCN (J. Langley, pers. comm.) to include a
terrestrial buffer zone, because of the small size of the property, the geomorphological nature without
distinct separation between the marine environment and the adjacent terrestrial environment, and the
potential impacts of coastal development.
It can be argued that Bonaire Marine Park already has two 500m buffer zones, which are the Ramsar
buffer zones of the two Ramsar sites within the Park boundaries: At Lac a 500m buffer zone extends
outward from the high watermark; and at Klein Bonaire a 500 m buffer zone extends seaward from the
high water mark surrounding the island (appendix B).
The Bonaire Marine Park is further buffered by a number of protected areas and nature zones adjacent to
the Bonaire Marine Park that have restrictions in coastal activities, which could effectively act as buffer
zones (appendix C):


The other three Ramsar sites on Bonaire - the hypersaline lakes Pekelmeer, Gotomeer and
Slagbaai - are protected areas hydrologically and ecologically connected with a 500m
bufferzone;



The terrestrial parks and reserves – Washington Slagbaai National Park and Flamingo reserve;



The ‘nature zone’ in the Spatial Plan Bonaire [11] – including Washington Slagbaai National Park
and the Flamingo reserve – with the highest level of restrictions and encompassing 114.8 km2
(41% of the island and 61 km of undisturbed coastline of the total coastline of 122km);



The ‘rural zone’ in the Spatial Plan Bonaire which currently is open landscape without human
activities and encompasses 50.2 km2 (18% of the island and 32 km of undisturbed coastline).

With regulations and restrictions on coastal development, it is likely that most of these areas function
effectively as buffer zones.
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4

Criteria vii

4.1

Background

To demonstrate the Outstanding Universal Value according to World Heritage natural criteria vii, the
Operational Guidelines for the Implementation of the World Heritage Convention UNESCO require the
nominated property “to contain superlative natural phenomena or areas of exceptional natural beauty
and aesthetic importance” (UNESCO, 2013).
Criterion vii was used as one of the two criteria in the application to get Bonaire Marine Park on the
World Heritage Tentative List, based on the statement that ‘The flora and fauna of the Bonaire Marine
Park are extremely varied and well conserved’ (UNESCO, 2011).
This aesthetic criterion alone is not sufficient to become a World Heritage Site and should be used as an
additional criteria besides one or more of the other three natural criteria. Criteria vii is all about visual
aspects and how people perceive and experience the property.

4.2

Statement of values

The aesthetic values and superlative natural phenomena identified for BNMP are: (1) the clear blue water
contrasting with the steep limestone cliffs, coastal vegetation, white beaches and pinkish lagoons; (2)
the fringing reefs with its very diverse reefscape; (3) the large numbers and schools of reef fish; (4) the
frequent sightings of globally endangered species like marine turtles and tarpons; and (5) Lac with its
migratory birds and flocks of flamingos.

4.3

Justification

Bonaire is a unique island situated in the southern Caribbean Sea, approximately 90 km north of
Venezuela and 40 km east of Curaçao. Bonaire is separated from Curaçao by a 1700 m trench and
between Bonaire and the mainland of Venezuela the greatest depth is 1350 m (Bak, 1977). Bonaire has
an elongated northwest-southeast trending shape. The island is exposed to strong and persistent
easterly trade winds and as a result, the leeward, southwest coast differs greatly from the windward,
northeast coast.
The accentuated coastline of Bonaire comprises of steep limestone cliffs in the north, pinkish hypersaline
saliñas in the south, and white sandy beaches and green coastal mangrove vegetation scattered along
the leeward coast, all contrasted by the crystal clear water. The reefscape is extremely varied with
gradual coral covered slopes, steep vertical drop offs, and double reefs on the leeward site. On the
windward site the reefs are located deeper but not less spectacular while 20 feet waves crash overhead
on the lime stone cliffs providing stunning views of water spouting out of rock fissures and tens of meters
up into the air. A general profile of the leeward fringing reefs is a gradually sloping terrace of 30 m to
150 m wide, a drop-off at 7 to 12 m, and a fore reef with a seaward slope varying from 30 to 60 degrees.
This slope is either continuous or interrupted by an inclined terrace at 50 to 60 m, a previous sea level
stand, before continuing with a vertical drop-off at 70 to 80 m and ending at a sandy plain at 80 to 90 m
depth (Bak, 1975). Windward the shallow reefs are generally more dominated dense forests of soft
corals like sea whips and sea fans and it is only deeper where the power of the waves is not felt anymore
that old and large coral heads dominate the scenery.
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The uninhabited island of Klein Bonaire just 750m from Bonaire is home to some of the most pristine
reefs of the Caribbean which includes fields of the critically endangered staghorn coral and vertical dropoffs. The visibility under water is easily 20-30 meters and the view is only obstructed by abundant and
colourful schools of fish.
The Bonaire National Marine Park is of exceptional beauty and consists of 27 km2 hectares of fringing
coral reef, seagrass beds and mangroves (De Meyer and MacRae, 2006) and is the habitat of over 61
species of hard coral (Bak, 1975; Moorsel, 1983; Weil and Knowlton, 1994; Vermeij et al. 2003) and
over 500 species of reef fish [3]. This represents 70% of coral species found in the Southern Caribbean
and 90% of those found in the ABC Islands (Miloslavich, 2010). Four species of endangered marine
turtles nest on the beaches of Bonaire and Klein Bonaire. Of those, the green turtle and occasionally the
loggerhead feed in Lac, while the hawksbill feed on the reef and the loggerhead at sea (Sybesma, 1992).
The fringing coral reef was formed by considerable Holocene reef accumulation (at least 16 m) at the
leeward side of Bonaire upon several pre-Holocene submarine terraces. A Montastrea annularis
dominated reef has grown from a terrace at more than 28 m to a depth of 12 m below sea level, closely
following the Holocene transgression. An Acropora palmata dominated reef has grown on a much
shallower terrace closer to shore and near sea level (Focke, 1978).
The greatest diversity of the 61 coral species (and 5 calcifying hydrozoan species) present on Bonaire
(Bak, 1975; table A6 in Appendix G) is found on the terrace on the leeward side towards the drop-off at
7 to 12 m. Here approximately 40 coral species can be found. Prominent corals on the terrace are
branching Acropora palmata in the shallows and a few meters deeper large colonies of Orbicella
(previously Montastrea) annularis, mixed with many hard coral heads of other species and a variety of
gorgonians such as sea fans and sea whips. After the drop-off at 10–15 m depth, the fore-reef generally
slopes downwards at an angle of 30-60 degrees and corals become more and more flat as light intensity
decreases. The slope ends at a sediment bottom between 40 m and 50 m depth. The dominant corals on
the slope are O. annularis, O. faveolata, O. franski, Montastrea

cavernosa and Stephanocoenia

michelinii, Eusmilia fastigiata, and most Agaricia species. On the northern side of Bonaire at Boca Bartol
and Playa Benge, the reefs have unusual shallow water spur and groove formations, while the southern
facing shore has buttresses that slope steeply down to the sediment platform at 100 m depth. The reefs
on Klein Bonaire are varied with some descending steeply close to the shore to a platform at 25-30 m
depth. The windward terrace has less coral cover and abundant brown algae (Bak, 1975) and extends
100-200 m offshore to a depth of 12 m, with primarily crustose coralline algae, Sargassum fields, and
gorgonians after which corals begin to dominate. The southern windward side however has no sargassum
fields, but extensive

Elkhorn (A. palmata) coral stands mixed with large fields of Porites porites and

deeper big O. faveolata colonies. Since 1983, A. cervicornis has almost disappeared in the Caribbean
because of white-band disease, however, fields of Staghorn coral are reappearing. Bonaire has also
started to actively restore the staghorn coral fields back to their former dominance. The fields of A.
cervicornis are extremely attractive to many fish species, so the growth of the staghorn fields will
increase fish biomass even higher than it already is today.
Lac is the largest bay of Bonaire with an area of approximately 8 km2 situated on the exposed eastern
side of the island. It consists of a shallow basin, protected from wave exposure by a barrier of dead and
living corals and a superb coral reef on the outside. On the inside the largest staghorn fields of the island
can be found providing refuge to enormous schools of fish. The bay is connected to the sea by a narrow
channel which is about 8 m deep. Lac also contains the largest seagrass beds of Bonaire, and of the
Dutch Caribbean (Debrot et al. 2012b). The soft bottom flora of the bay is dominated by dense seagrass
meadows with Thalassia testidinum and the calcareous alga Halimeda opuntia. Other common vegetation
consists of the seagrass Syringodium filiforme and the alga Avrainvillea nigricans.
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The bay is bordered almost completely by the mangrove Rhizophora mangle and Avicennia germinans.
Other mangrove species that are present in the bay are Conocarpus erectus and Laguncularia
racemosa.The mangroves, seagrass beds and shallow coral reef of Lac provide shelter and nursery
habitat for fish and invertebrates and contribute to the fish populations on the reef (Nagelkerken et al.,
2000; Hylkema et al., in press) as many fish species show ontogenetic shifts in habitat use during
different life stages and migrate from their nursery grounds to the coral reef (Ogden and Ehrlich, 1977 in
Nagelkerken et al., 2000). Lac is particularly important for an number of globally endangered species. It
is home to the endangered green turtle, Chelonia mydas, and the Caribbean queen conch, Strombus
gigas, and to the globally threatened corals Acropora palmata and A. cervicornis and the Rainbow
parrotfish, Scarus guacamaia, a prominent species in the bay (Debrot et al. 2012b). It is also an
important bird area for at least 29 species of migratory waterbirds (Debrot et al. 2012a).
Klein Bonaire is a small uninhabited coral island with snow white sand beaches and covered by
xeromorphic vegetation. On Klein Bonaire many dozens of green and hawksbill turtle nests hatch each
year successfully. Vegetation on Klein Bonaire is also brought back to pre-colonial times by a
reforestation programme by the BNMP authority STINAPA.
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5

Criteria ix

5.1

Background

To demonstrate the Outstanding Universal Value according to World Heritage natural criteria ix, the
Operational Guidelines for the Implementation of the World Heritage Convention UNESCO require the
nominated property “to be outstanding examples representing significant on-going ecological and
biological processes in the evolution and development of terrestrial, fresh water, coastal and marine
ecosystems and communities of plans and animals” (UNESCO, 2013).
Criterion ix was used as the second criterion in the application to get Bonaire Marine Park on the World
Heritage Tentative List, based on the statement that ‘The excellent state of conservation of the
ecosystems has major significance for the entire region. The sea current transports larvae to other
islands, replenishing the species there. The site has more reef fish than elsewhere in the Caribbean
region, and also more species’ (UNESCO, 2011).

5.2

Statement of values

The ecological and biological processes for which BNMP has outstanding universal values are: (1) high
calcification; (2) high parrotfish grazing; (3) Longevity of large coral colonies; (4) high percentage coral
cover and low percentage algal cover; and (5) coral larval replenishment.

5.3

Justification

Ecological processes forming biogenic coral reef frameworks of Bonaire’s coral reefs are of a special kind
in the Caribbean Sea, because of their exceptional continuous high growth rates throughout many
thousands of years, still apparent in its current high coral cover (Jackson et al., 2014). This is caused
largely by the geographic setting which places Bonaire outside of the main hurricane belt in the
Caribbean which means Bonaire is only very seldom hit by reef devastating hurricanes. All studies so far
have always found Bonaire reef processes to have the highest values in the Caribbean.
Reef growth, the balance between calcifying and erosional processes, should be positive and relatively
high for the survival of reefs in view of predicted sea level rise. Carbonate production and accumulation
of reef framework carbonate is controlled by the relative rates of, and interactions between, a range of
ecological, physical and chemical production and erosion processes. Perry et al. (2012) compared
Bonaire with several other areas in the Caribbean including Belize. Reef sites of Bonaire showed the
highest growth with net rates of carbonate production from +9.52 to +2.3 kg CaCo3 m-2 year-1 at
leeward sites and from +0.98 to -.98 kg CaCo3 m-2 year-1 at windward sites.
Also parrotfish grazing has repeatedly been reported as one of the reasons why the fringing reef of
Bonaire still has the highest cover in the Caribbean (e.g. Hawkings and Roberts, 2004; Edwards et al.
2011, Jackson et al., 2014). Grazing of algae by herbivores is a key process in coral reef ecosystems and
performs several critical functions: the conversion of primary production to fish-based trophic pathways;
the reduction of coral overgrowth and light reduction by macro algae; and the provision of suitable
substrate for settlement of coral larvae and coral recruitment (Mumby et al., 2006).
Grazing prevents algal blooms and phase shifts from coral-dominated to algal-dominated ecosystems,
which happened in parts of the Caribbean after the mass mortality of the sea urchin Diadema antillarum
in 1983 due to a disease.
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Prior to 1983 sea urchins had become the principle herbivore on Caribbean coral reefs due to overfishing
of parrotfish (Bellwood and Hughes, 2001). In the absence of Diadema, parrotfish became the dominant
2
grazer on most Caribbean reefs (Carpenter 1986 in Mumby et al. 2006). Diadema density per m before
-2

1984 ranged from 0.5 m

-2

to 12.4 m

, with a low value of 1.5 m2 in Bonaire (Jackson et al. 2014).

These values correspond closely with what is known qualitatively about fishing pressure before 1984,
which was low on Bonaire (Jackson et al. 2014) resulting in high parrotfish grazing and low Diadema
grazing pressure. Because fishing is restricted in the

BNMP and parrotfish was not a target species

(Wilkinson and Souter, 2008), grazing was not solely dependent on the presence of sea urchins.
Bonaire is one of the few locations with a time series of parrotfish biomass longer than ten years.
Parrotfish biomass in 2003 was similar to the highest recorded in the Caribbean (70.8 g/m2). There are
no parrotfish biomass data from around 1995, but the very high values recorded on Bonaire soon
afterwards suggest that they were generally high. All locations with >30 g/m2 of parrotfish had a low
macroalgal cover, ranging from 6-16%, and either increased in coral cover or decreased by < 1%
(Jackson et al. 2014).
Recently, fishing restrictions in the BNMP have expanded from the two marine reserves, since the start of
the BNMP (De Meyer and MacRae, 2006), to two no-take fish reserves established in 2008 and a
complete fishing ban on parrotfish.
The Bonaire Marine Park is in very good condition, because coral cover is one of the highest in the
Caribbean region with >30% and macroalgal cover is one of the lowest due to high parrotfish biomass
(Jackson et al., 2014). Such sites are quickly becoming exceedingly rare in the Greater Caribbean.
The coral reefs of Bonaire are subject of the longest coral monitoring time series in the Caribbean. A
remarkable 40-year data set for Bonaire and Curaçao by Prof. Dr. R. Bak provides consistent data of
large photo quadrats from 1973 to present for fixed sites at 4 stations and 4 depths (Jackson et al.,
2014). Many reports show that Bonaire’s fringing reef is exceptional in health and functioning (e.g.
Kramer, 2003; Bruckner, 2012; Edwards et al., 2011; Perry et al., 2012; Jackson et al., 2014). Growth,
recruitment, and resilience are highest when compared to other islands in the Caribbean.
Mean live coral cover for the Caribbean based upon the most recent estimate of cover at 88 locations is
on average 16.8% (Jackson et al., 2014). The mean is 68% higher than the average 10% cover reported
previously for 2001 (Gardner et al., 2003) but more in line with the average 16.0% cover for the years
2001-2005 from a more recent assessment (Schutte et al. 2010). Jackson et al. (2014) refined their
estimate to average 14.3% to take into account the great variation among locations and datasets,
whereby most locations fall well below the mean with several notable exceptions of locations with
considerably higher than average coral cover, including the leeward coast of Bonaire. Coral cover
commonly exceeds 30% on reefs in Bonaire (Bak et al., 2005; Sandin et al. 2008; Steneck et al. 2011).
Lac and Klein Bonaire are Ramsar sites since 1980 [6]. Lac is an important feeding, resting, and breeding
area for waterbirds (Prins et al., 2009) and invertebrates [6], whereas the brackish lagoons and fringing
reef of Klein Bonaire support an outstanding range of invertebrate and fish species [6]. Besides Lac and
Lagun, there are a number of shallow, permanent, hypersaline saliñas on Bonaire, which are isolated
from the sea by a bank of coral debris. These saliñas, Slagbaai, Gotomeer and Pekelmeer, are also
Ramsar sites since 1980. The hypersaline saliñas are a favorite habitat for brine shrimps and brine flies,
which provides valuable food sources for the many birds. The saliñas are resting and feeding area for
flamingos, pelicans, herons, bitterns and various migratory birds (Voous, 1957; 1983). Adjacent, lowlying coastal zones of the island are well-connected to the reefs and support healthy populations of
seasonal amphidromous principally epigean fishes and crustaceans as well as a rich endemic fauna of
hypogean fresh- and brackish water microcrustaceans (Stock, 1976, 1977a,b 1979, Debrot 2003a,b).
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The Bonaire Marine Park is centrally located in the southern Caribbean, an area recognized as a distinct
biogeographic province for both marine molluscan diversity (Diaz 1995) and fish diversity (Robertson and
Cramer 2014). The area is particularly high in endemic marine molluscs with no less than 56 endemic
species known from one or more of the ABC islands (Jong and Coomans 1988). While relatively little
collecting has been on Bonaire compared to Curacao and Aruba, it is clear that Bonaire lies fully within
this area of exceptional southern Caribbean endemism. New research on the deep reef slopes of these
islands is revealing many new fish species (Baldwin and Robertson 2013; Baldwin and Johnson 2014),
adding to the already described three known endemic estuarine brackish-water fish species (Debrot
2006). The ocean currents transport larvae throughout the region, and as revealed by DNA analysis even
up into the Florida Straits (Baldwin and Johnson 2014).
As coral reefs across the Caribbean decline in coral cover, coral larval recruitment is a key process that
will aid in the recovery of coral reef communities. The vast majority of reef species has a pelagic larval
stage, often able to survive within the water column for several weeks (Viktor 1986, Graham et al. 2008,
Graham et al. 2013, Bell et al. 2014), where surface currents allow larvae and eggs to disperse.
Advances in molecular research and oceanographic models have demonstrated a wide range of larval
retention and dispersal patterns in both brooding and broadcast spawning corals, ranging from highly
localized larval settlement through to connectivity among coral populations on different reefs over
distances of tens to many hundreds of kilometers (e.g. Baums et al. 2006, Hellberg 2007, reviewed by
Jones et al. 2009 and by Harrison 2011, Hughes et al. 2010a, Nunes et al. 2011, Treml et al. 2012).
Locations with a substantial reef area positioned upstream of a major current, therefore, can serve as
potential sources of larvae (genetic variation) to more downstream located reefs (e.g. Fahrig and
Merriam 1985, Roberts 1997, Gonzales et al. 1998, Magalon et al. 2005, Steneck et al. 2009, Hughes et
al. 2010a).
Short term recovery of reefs after severe disturbances requires input from larvae from viable
communities kilometres to tens of kilometres away (Underwood et al. 2009). The extent to which larvae
can replenish reefs depends on the distance of the source and the direction of currents. Considering
Bonaire’s geographic location it will serve as a source for Curacao and Aruba, and possibly further west.
Studies on the genetic diversity of the commercially harvested species trochid gastropod Cittarium pica
show that the Bonaire populations are genetically distinct from the Eastern and Northern Caribbean and
likely a source of genetic diversity for the western sites following the Caribbean current (Díaz-Ferguson
et al. 2012). Baums et al. (2006) found that the genetic diversity and richness of the coral Acropora
palmata populations in Bonaire was higher than in the Western Caribbean provinces. Bonaire (Lac Cai)
has been identified as a hotspot for genetic diversity of the mangrove Rhizophora mangle (Albrecht et al.
2013).
The reefs of Bonaire can provide vital larval replenishment to impacted reefs on other islands due to two
key factors: the high live cover and health status. First of all the cover of live coral is on average high
(Jackson et al., 2014), which means that the production of larvae will be relatively high. Simply put,
more live corals will produce more larvae/offspring (e.g. Harrison 2011). In addition to high cover, the
coral reef of Bonaire is in good health (Edwards et al., 2011; Perry et al., 2013). Reproduction can be
impaired in stressed inshore reefs and there is growing evidence that larvae from unhealthy reefs are
less viable than from healthy reefs (Done et al. 2010, Hughes et al. 2010a). Research has also clearly
demonstrated that sexual reproductive processes are highly sensitive to a wide range of natural and
anthropogenic stressors, which impair or block the critically important phases of reproduction and
recruitment that are required to maintain and replenish coral populations (reviewed in Harrison 2011).
As a result it is essential to protect the few remaining healthy reefs in the Caribbean, such as those in
Bonaire. Bonaire is a key source of healthy larvae for the western islands and a storehouse of genetic
diversity for future coral restoration projects.
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6

Statement of integrity

The statement of integrity in the nomination file of Bonaire Marine park for the World Heritage Tentative
List is that ‘The Bonaire Marine Park has outstanding universal value: the coral reefs, seagrass meadows
and mangroves are in superb condition. Its coral reefs are the least degraded in the entire Caribbean
Sea’.
The Bonaire Marine Park exists since 1979 and was declared a National Park in 1999 (De Meyer and
MacRae, 2006). Bonaire is an International Coral Reef Action Network demonstration site and a model in
the Caribbean for marine protection while maximizing safe levels for recreation and commercial use [2].
It was the first park in the world to place permanent moorings on dive sites and to introduce a user fee
with dive tags [5].
All elements of the outstanding seascape of Bonaire with its clear blue water above the fringing reefs
with diverse coral formations, large schools of reef fish and globally endangered species like turtles are
represented within the boundaries of the Bonaire Marine Park. Despite its small size of only 48.6 km2,
Bonaire Marine Park is of adequate size as it covers all waters and fringing reefs surrounding Bonaire and
Klein Bonaire and all inland bays, from the high water mark to the 60m depth contour (Bonaire, 1999).
Adverse effects from adjacent areas are therefore minor.
Potential adverse effects from land are runoff and sedimentation of the fringing reef, thereby smothering
the corals; pollution and nitrification of the oligotrophic waters, thereby enhancing algal growth; coastal
development and habitat loss. Grazing by roaming goats and donkeys does have a negative effect on the
terrestrial vegetation and tropical rains can cause runoff. However, in general runoff is limited, because
the average monthly rainfall is low in the semi-arid climate of Bonaire, between 20 mm precipitation in
April and 120 mm in November [8]. Bonaire has a population of approx. 18500 inhabitants [9] and more
than 70000 tourists per year, and 18% of the island is allocated as residential area. However, coastal
development is absent on Klein Bonaire and limited on Bonaire to a small stretch of 11 km of the entire
coastline of 122 km. As much as 77% of the coastline (93 km) does not have coastal development,
because it is designated nature area (61 km) and open landscape (32 km). As much as 59% of the
terrestrial area is undeveloped ‘nature zone’ (41%) or ‘open landscape zone’ (18%).
Potential adverse effects at sea are invasive species and fisheries. Like elsewhere in the Caribbean the
invasive lionfish (Pterois volitans and P. miles) is also present on Bonaire. Lionfish is the most
threatening invasive species, because it has virtually no predators in the Caribbean, since large groupers
have disappeared all over the Caribbean due to fishing. In addition, lionfish has a high reproduction rate
and finds refuge in deeper water (Becking and Meesters 2014). The Bonaire Marine Park includes two notake fish reserves and two no-use marine reserves where fishing is not allowed at all. The total area of
these four reserves where no fishing is allowed is 1,8 km2. Fishing on ecologically important parrotfish is
traditionally low on Bonaire and has been banned completely in the entire marine park since 2010.
Besides coral reefs the Marine Park includes two other habitat types: seagrass and mangroves. These
three systems often occur in close proximity with ecological linkages between them, making the BNMP a
complete, interconnected ecosystem with representative habitats from the shore to intertidal
environments and from coral reefs to deep water environments.
The seagrass and mangroves of the Bonaire National Marine Park are situated in Lac, which is a shallow
bay in contact with the reef on the seaward side of the bay. It shelters fish larvae and green turtles graze
on the seagrass.
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The area has the same boundaries as the Lac Ramsar site and the Ramsar site has an extended buffer of
500 meter. In this buffer-area construction activities are not allowed without an Environmental Impact
Assessment (EIA) according to Ramsar specifications. Land use is controlled and should be compatible
with the Lac designation as part of the Bonaire National Marine Park. These regulations ensure the
protection of the Lac system against threats from outside the area.
The ecological processes which are fundamental to the evolution and development of the fringing reefs of
Bonaire, carbonate production and parrotfish grazing, take place in coastal waters to approximately 60m
depth. Carbonate production by the coral community on the reef terrace is highest. The hard coral
species occurring on Bonaire below 40m depth are mainly Agaricia species (e.g. A. undata, A. lamarcki,
A. grahamae ). The 15 parrotfish species present on Bonaire [3] are all reef dwellers inhabiting usually
mid to shallow reefs from 3m to 25m, with some species occurring at mid to deep reefs up to 55m
(Greenbloth parrotfish, Sparisoma atomarium, and Bluelip parrotfish, Cryptotomus roseus) and some
species having a wider range from 3m to 70m (Midnight parrotfish, Scarus coelestinus, and Emerald
parrotfish, Nicholsina usta) of which only the Midnight parrotfish is regularly observed [3]. Lac is an
important nursery area for 8 species of parrotfish, of which the most abundant species are the Striped
parrotfish, Scarus iseri, and the IUCN red listed Rainbow parrotfish, Scarus guacamaia (Debrot et al.
2012).
Ecological processes forming biogenic coral reef frameworks can be found anywhere in the world.
Bonaire’s coral reefs however are of a special kind in the Caribbean Sea, because Bonaire has one of the
most healthy coral reefs in the Caribbean in terms of coral cover, fish biomass, resilience, and long-term
stability. Bonaire National Marine Park has remained relatively stable in terms of coral cover over the last
three decades (Kramer, 2003; Jackson et al., 2014), has at this moment the best conserved and least
degraded coral reef in the entire Caribbean Sea (Jackson et al., 2014) and has a comparatively high reef
resilience to extreme global heating events and hurricanes (Wilkinson and Souter, 2008; IUCN 2011,
Jackson et al., 2014).
In terms of resilience to climate change Bonaire’s reefs are showing the best future prospects (Bruckner,
2012; Edwards et al., 2011). Coral populations in Bonaire exhibit many features indicative of high
resilience, including high coral cover, high levels of recruitment and high numbers of corals surviving and
growing to larger sized coral formations (Bruckner 2012).
The reef has, compared to other reefs in the area, been minor influenced by diseases like bleaching
(Wilkinson and Souter, 2008). Bleaching and disease are increasingly closely associated in their
occurrence, but the reasons are obscure because coral cover at some reefs increased or was stable after
experiencing very high numbers of Degree Heating Weeks (DHWs). For example, the leeward coast of
Bonaire experienced 10.2, 16, and 12.5 DHWs in 1998, 2005, and 2010 and coral cover increased by
3.2, 5.4, and 16% respectively in the two years thereafter (Jackson et al., 2014). The mass coral
bleaching event starting in June 2005 affected up to 50-95% of coral colonies in many area of the
Caribbean, causing up to 50% coral mortality. However, in Bonaire minor bleaching affected only 14%
of the coral in November 2005, with virtually no coral mortality. Coral cover remained between 30% (6m
depth) and 40% (12m depth) due to recovery from bleaching (Wilkinson and Souter, 2008).
The risk of threats like severe hurricanes are, compared to other coral reefs in the Caribbean, very low
(Edwards et al. 2011). Bonaire is a volcanic oceanic island with steep reef slopes and lies in a small but
unique southern Caribbean arid zone (Sarmiento 1976) outside the principal hurricane belt. This means
that the reefs are relatively little stressed by hurricane, sediment and freshwater disturbance. This
contributes to well-developed reefs with very old and large coral heads (Wilkinson and Souter, 2008) and
provides structural conditions in support of healthy coral reefs.
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As reefs in the region continue to rapidly decline (Jackson et al. 2014), the arid southern Caribbean
represents the last best hope for regional coral reefs and the relative importance of Bonaire’s reefs will
continue to increase in the future due to their exceptional resilience (IUCN 2011).
Bonaire’s coral reefs are the least degraded and an example for the Caribbean region of what could be
achieved by strong and effective environmental regulation (Jackson et al., 2014). Combined with active
management, restoration efforts, and reduction of land-based influences the ecosystem processes and
beautiful seascape of the Bonaire National Marine Park will be sustainably managed for many decades to
come. Managing local influences helps to maintain the ecological resilience of reefs (Bellwood et al. 2004;
Hughes et al. 2010b) and resilient ecosystems have the capacity to absorb disturbances and respond to
change while retaining essentially the same function, structure, ecosystem processes and feedback
mechanisms (Holling 1973, Scheffer et al. 2001).
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7

Comparative analysis

A critical step to demonstrate Outstanding Universal Value is to demonstrate global significance of an
area from an international viewpoint (UNESCO 2013, paragraph 52). To identify gaps and therefore
priorities and opportunities for World Heritage nominations States Parties are encouraged to consult
analyses of the World Heritage List and Tentative Lists (UNESCO 2013, paragraph 71) and to consult
specific thematic studies (UNESCO 2013, paragraph 72) such as Abdulla et al (2013), Bertzky et al (2013
and Mitchell et al (2013). The comparison between sites helps to rank these areas with the view that
those with the highest ranking to be sufficiently distinct to have World Heritage status. IUCN describes
the World Heritage Convention as representing the “geography of the superlative.” This chapter aims to
determine if BNMP’s values are superlative and also sufficiently distinct from other areas.
The IUCN thematic study on Marine Natural Heritage (Abdulla et al 2013) identifies 16 themes to guide
marine World Heritage nominations, and biogeographic gaps. BNMP could exploit the themes relevant to
criteria ix which include marine Theme (10) biogeochemical cycles and productivity, Theme (11)
connectivity, Theme (12) marine ecosystem processes and services (Abdulla et al 2013; 10, 18-21). This
study also shows that the Tropical Northwestern Atlantic Province has less than 1% of its marine
province protected by World Heritage suggesting that this region is not “over represented”. It is
important to note however that coral reefs and associated ecosystems represent a significant proportion
by area and number of total natural World Heritage Sites and therefore BNMP is not filling a gap in terms
of habitat types or species. It is for this reason that the site is not being proposed for criteria x.

7.1

Biogeographic Gaps

While filling biogeographic gaps is not a sufficient basis for establishing OUV or to prove importance from
an international viewpoint, nevertheless it does serve to strengthen any argument for OUV. BNMP falls
within the nearshore and continental shelf waters classification scheme for marine ecosystems. Table A1
(Appendix D) places BNMP in the context of marine and terrestrial biogeography.
There are 62 Marine Ecosystems of the World Provinces and 232 ecoregions (Spalding et al 2007) and
BNMP sits in the Tropical Atlantic Realm in the Tropical Northwestern Atlantic Province. While there are
already World Heritage Sites with marine values inscribed in this province, only 0.5% of the area of this
province is protected as World Heritage. Furthermore, BNMP sits within the Southern Caribbean
Ecoregion (Spalding et al 2007) in which there is no World Heritage Site.
The biome and ecological provinces are represented on the World Heritage List, but the marine Southern
Caribbean and terrestrial Aruba Bonaire Curacao cactus shrub and Venezuelan mangrove ecoregions
found in Bonaire are not on the World Heritage List or the national Tentative Lists. On the basis of
biogeography BNMP and Bonaire more broadly is distinct from other World Heritage Sites and other sites
on national Tentative Lists, although marine protected areas in Venezuela have similar natural values.

7.2

Global Conservation Priorities

There are several global conservation priority schemes which serve to guide global importance for
conservation. Out of the various schemes available those most relevant to the BNMP include Terrestrial
and marine biodiversity hotspot schemes, Terrestrial and marine Global 200 priority ecoregions and
important bird areas. Table A2 (Appendix E) highlights, for example, the important bird areas, including
two marine important bird areas in Klein Bonaire and Lac.
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Bonaire’s terrestrial protected areas are not included in this study but could be considered in a World
Heritage project with different boundaries. Such an extended scheme could recognize the xeric scrub
vegetation and the flamingo nesting area (Birdlife International 2008; CEPF, 2010). BNMP meets global
conservation priorities for marine birds.

7.3

Marine World Heritage context

In order to place BNMP in the context of other natural and mixed World Heritage Sites it is useful to
consider which broad natural variables to use for comparison. As BNMP is an island, coastal and marine
area and contains coral reefs, seagrass and mangrove habitats these are a useful basis for comparison.
It is also relevant to consider areas inscribed under criteria vii and ix, and areas nominated and not
inscribed. The biogeographic context in the Neotropics and Caribbean is also important.
As of October 2014, there are 228 (197 natural and 31 mixed sites) World Heritage properties inscribed
under one or more of the four natural criteria: aesthetic values and superlative natural phenomena (vii),
geological, geomorphological or earth history values (viii), ecological and biological values (ix) and
biodiversity and conservation values (x). Just over 70 of these natural sites are either recognized in the
UNESCO World Heritage Marine Programme (46 marine and coastal World Heritage properties) or have
coastal and island components that can be added as a potential basis for comparison with BNMP (an
additional 26 World Heritage properties).
Only those sites in tropical and semitropical waters where coral reefs are found, between 30 degrees
north and 30 degrees south latitudes, are most relevant for comparison. This selection is further refined
to sites with significant coral reefs, mangroves and seagrass (or two of these three habitats) resulting in
24 World Heritage Sites identified in Table A3 (Appendix F). Out of this selection several are listed for
both criteria (vii) and (ix): Great Barrier Reef, Shark Bay (Western Australia), Belize Barrier Reef Reserve
System, Lagoons of New Caledonia, Phoenix Islands Protected Area (Kiribati), Tubbataha Reefs Natural
Park (Philippines), Aldabra Atoll (Seychelles), Papahanaumokuakea (USA), Rock Islands Palau, and Rio
Platano Biosphere Reserve (Honduras). Some sites have criteria (vii) but not (ix) in common with BNMP:
Ningaloo Coast (Australia), Komodo National Park (Indonesia), Ujung Kulon National Park (Indonesia),
Sian Ka’an (Mexico), Puerto-Princessa Subterranean River National Park (Philippines), Lord Howe Island
Group (Australia), Pitons Management Area (Saint Lucia). Additional sites have criteria (ix) but not (vii)
in common with BNMP: Ogasawara Islands (Japan), East Rennell (Solomon islands), Alexander von
Humboldt (Cuba), Everglades (USA), Area de Conservacion de Guanacaste (Costa Rica), and Cocos
Island National Park (Costa Rica). Out of this group, it is possible to set aside sites for which there is
little detail on the marine environment (although we keep those in the Caribbean) such as East Rennell,
Puerto Princessa and Ogasawara.
Excluded from this comparison in Table A3 are estuarine and wetland sites such as Banc d’Arguin
(Mauritania), Bigagos Archipelago (Guinea Bissau), Wadden Sea (Denmark, Germany and Netherlands),
The Sundarbans (Bangladesh) and Sundarbans National Park (India) and the high latitude sites (above
30 degrees) in the northern and southern hemisphere without diverse and extensive coral reefs such as
the Brazilian Atlantic Islands.
Most of the marine components of the above properties are not comparable in size and are much larger
than the 2,700 hectares of coral reef, seagrass beds and mangroves of the Bonaire National Marine. The
justification for OUV for Bonaire is its interconnected ecosystem of representative habitats from the shore
to intertidal environments and from coral reefs to deep water environments, with associated high
biomass of herbivorous fish, particularly parrotfish.
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A shortlist of properties with all these habitats in their main features are identified in Table A4 (Appendix
G) and include the Great Barrier Reef, the Belize Barrier Reef, the Lagoons of New Caledonia, Sian Ka’an,
Phoenix Islands, Tubbataha Reefs and Aldabra Atoll.
BNMP ranks lower than existing marine World Heritage sites based on size, area and variety of corals or
mangroves or seagrass, on number of species, size of sea bird flocks or schools of fish. There are no
records of spawning aggregations or other superlative natural marine phenomenon.

7.4

Biodiversity context

There are two criteria recognised for biodiversity values: (ix) and (x). BNMP is being considered under
criteria (ix) only because of the low level of endemism and the fact that not the full range of species
representative of the Southern Caribbean ecoregion are present. Table A4 presents BNMP biodiversity in
the form of species richness and compares it to other marine World Heritage Sites.
Another aspect of biodiversity is the importance for globally threatened species, this relates to the
presentation of Global Conservation Priorities (Appendix E). An overview of the 37 threatened species of
coral, sea grass, fish and marine turtles is given in table A5 (Appendix G) out of a total of over 700 for
the Caribbean Islands Hotspot (CEPF, 2010; IUCN Red List, 2014). The extent to which the threatened
species are present – quantitatively and proportionally to the species’ global occurrence - determines
whether this makes BNMP unique and irreplaceable for the protection of species threatened with
extinction (Bertzky et al 2013).
The data to quantify local and global biomass have not yet been fully assessed. If a project to develop a
full nomination were to proceed it may be advisable to further explore criteria x as it relates to the
conservation importance for globally threatened species (IUCN Red List of Threatened Species) and work
related to endangered ecosystems (IUCN Red List of Ecosystems). Caribbean corals have been listed as
(critically) endangered (see Table A5 Appendix G) which could be used to strengthen the use of criteria x
(Keith et al, 2013).
BNMP does not host all endangered species for the Caribbean island hotspot. The proportion of
endangered marine species for the Southern Caribbean eco-region has not been assessed and therefore
the relative importance is not known. However, as the Caribbean coral ecosystem has been listed as
endangered and BNMP has a healthy coral ecosystem it will rank highly for health, though possibly not
for the size.

7.5

Regional comparison

World Heritage properties in the Caribbean region are to be found in Mexico, Honduras, Cuba, USA, Saint
Lucia and Dominica. In addition to these existing properties, several Caribbean States Parties have
natural sites with marine values on their national Tentative Lists, see Table A7 (Appendix H). The
Government of Mexico withdrew the Banco Chinchorro Biosphere Reserve marine nomination after a
negative evaluation from IUCN thus providing additional information to aid BNMP to determine potential
for OUV. Where information is provided on values similar to those for BNMP they are listed in Table A7.
Some of these sites are cross-referenced with the recent publication on coral reefs of the Caribbean
(Jackson et al. 2014).
The marine protected area that is geographically close, located in the Southern Caribbean region and
most likely to be compared to BNMP is Los Roques Archipelago National Park. It covers 221,120 ha and
is one of the largest marine parks in the Caribbean Sea.
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In order to provide a comparison based on relevant and current data it would be necessary to contact
each State Party and other relevant protected areas. The collection of such details was outside the scope
of this study. The regional comparison suggests that no Tentative List sites are in the same marine or
terrestrial ecoregion, but the information on the values was not sufficiently detailed to provide extensive
data on the natural values.

7.6

Criteria vii

Establishing global significance under criteria vii requires a site to be distinct, unique and superlative in
some way. World Heritage Sites which are selected to compare attributes for criteria vii are listed in table
2. The indicators to quantify the attributes identified under criteria vii still need to be described with
more precision: (1) water clarity can be quantified by visibility/secchi disk (m); (2) morphological
diversity of the fringing reef by visual contrast or popularity with divers; (3) reef fish visual sightings by
maximum size of schools and maximum size of individual fish (tarpon, large snapper spp., large grouper
spp.); (4) globally endangered species by visual sighting frequency of turtles; and (5) migratory birds in
Lac by visual sighting frequency and flock size of flamingos. Attributes for which information is not
readily available includes on view points, accessibility by the public and scientific researchers.
If BNMP were to use the same arguments for criteria vii as existing marine WH properties then it would
not rank highly. Ensuring that BNMP is shown to be distinct from other areas is critical to BNMP meeting
the conditions for OUV for criteria vii.

7.7

Criteria ix

The comparison of sites for criteria (ix) is divided between Table A9 on regional comparisons which
include Tentative Lists sites and Table A10 which focuses on global comparison with only marine World
Heritage Sites. The potential to compare details regarding attributes is restricted by the readily available
data. Many potential sources exist but such research and consultation for current ecological data would
require interviews, surveys and other proactive research methods not available for this feasibility study.
The Caribbean Islands are a hotspot for conservation. Several international institutions such as the
Critical Ecosystem Partnership Fund (CEPF) and international conservation NGOs (e.g. WWF, TNC) have
supported extensive research and produced scientific and technical research. In addition, peer-reviewed
scientific journal articles provide information that support comparisons between countries, islands, MPAs
and/or reef systems. Additional resources relevant to the global comparative analysis for BNMP include
the Report on Caribbean Coral Reefs by Jackson et al 2014 and other publications relating to coral reef
growth rates and reef accretion, coral reef resilience, herbivory on reefs, trophic guilds and biomass, and
reef decline and recovery related to sea surface temperature, bleaching, ocean acidification, pollution,
coastal development and sedimentation or increasing turbidity.
The comparison for Table A9 would be strengthened by information on the area of habitat types, that is
the area of coral reef, mangrove, seagrass and saliñas. This information is not easily available from the
Statements of Outstanding Universal Value, Evaluation Reports or Datasheets of the UNEP World
Conservation Monitoring Centre (WCMC). Contacting the site managers and UNEP WCMC could help
supply such information to support further comparison. Data on hard coral cover and parrotfish biomass
was obtained from a recent publication on Caribbean Corals (Jackson et al, 2014). Unfortunately, this
document did not include information on carbonate production or reef growth and did not include all the
Tentative List or World Heritage sites with marine values.
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To further populate Table A9 it will be necessary to discuss further with the managers of the various
protected areas implicated. A recent study by Roff and Mumby (2012) on the global disparity in the
resilience of coral reefs provides a strong argument for the global importance of coral reef processes in
the Caribbean, as distinct from the Indo-Pacific. Below is an extract particularly relevant to any
comparisons of herbivorous fish biomass and parrotfish biomass:
Total herbivorous fish biomass in the indo-pacific averaged 29.0 g/m3 (+/- WSE) and was threefold
greater than that of the Caribbean (9.25 g/m2 +/- 0.8,). Parrotfish biomass in the Indo-Pacific was
nearly twice that of the Caribbean (13.12 =+/- 0.3 g/m2) and the maximum biomass was 12 fold higher
than in the Caribbean (Roff and Mumby, 2012: 410)
Several papers in the past years have highlighted the threats to Atlantic coral reef ecosystems and
associated species. This “endangered” status is recognized through classification of Caribbean Coral
Reefs on the IUCN Red List of Threatened Ecosystems (Keith et al, 2013).
This comparative analysis would also be strengthened by having data for (1) parrotfish biomass (2)
carbonate production/net reef growth (3) % hard coral cover and (4) % algal cover, for the sites being
compared. However, a preliminary review of the Statements of Outstanding Universal Value, Evaluation
reports and UNEP WCMC datasheets did not reveal this information. It is possible that the original
nomination dossiers contain this information. To further this work the site managers should be contacted
to request this information which may be part of the baseline for management or may be part of regular
monitoring data or indicators. Hard coral cover was found for Tubbataha Reefs Marine Park and the Great
Barrier Reef. However, biomass and carbonate production data was not found.
The comparison of BNMP with other sites in the Caribbean shows that there are equivalent levels of %
hard coral cover and parrotfish biomass.

7.8

Conclusions

The global comparative analysis identified several opportunities to build the case for BNMP as a distinct
and important area potentially worthy of international recognition. The comparisons did not clearly
highlight how BNMP is irreplaceable, however the findings do suggest that it is representative of a
healthy Caribbean coral reef ecosystem and that it might be possible and relevant to describe BNMP as
an Archetype of a healthy fringing reef in the Southern Caribbean. Additional scientific criteria and
justification would be needed.
Less than 1% of the North West Tropical Atlantic Province has protection through World Heritage, and
there is no coverage in the Southern Caribbean. In addition to the importance for marine biogeography,
the terrestrial desert and xeric shrublands and mangrove ecosystems are not yet represented on the
World Heritage List or on any national Tentative Lists. BNMP is guaranteed its integrity in part due to the
terrestrial protected areas which conserve several coastal areas, including five Ramsar sites.
In addition to Ramsar designation supporting the global importance for biodiversity conservation, BNMP
is located in the Caribbean Islands Hotspot and two Key Biodiversity Areas (Important Bird Areas) are
found in the boundaries of BNMP. Any terrestrial extension of the proposed nomination could add
additional IBAs and include vegetation ecoregions not represented.
There are a large number of natural World Heritage Sites with marine values. The World Heritage Marine
Programme recognizes 46 marine World Heritage Sites, a further 26 sites are coastal or marine. Of these
24 were used as a basis for comparison with BNMP to help distinguish the values present.
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The comparison highlighted the large number of coral reef sites with mangroves and seagrass areas. Also
that many of these areas are recognized for biodiversity values and even with the combination of criteria
(vii) and (ix).
For many natural World Heritage Sites the criteria (ix) and (x) have not been clearly distinguished and
are often nominated together. For BNMP, the relatively low diversity of species compared to neighbouring
Venezuela and other marine World Heritage Sites suggested that criteria (x) would not be appropriate.
There are also 37 globally threatened species present in BNMP out of more than 700 for the Caribbean
Islands Hotspot (CEPF, 2010; IUCN Red List of Threatened Species 2014).
The combination of mangrove, seagrass and coral, and even saliñas or hypersalinity, is found in several
other marine World Heritage Sites. However, few of these areas are concentrated in such a small area,
near human population and easily accessible for science and education or tourism.
Regional comparisons identified several Tentative Lists containing marine values, some which have
recorded high coral cover and/or parrotfish biomass, e.g. Las Reinas in Cuba. Several additional marine
protected areas identified in the Jackson et al (2012) study on Caribbean coral reefs published in 2014
have high coral cover and/or parrotfish biomass e.g. Los Roques in Venezuela and Flower Garden in USA.
The global comparison of description of values for criteria vii highlights the importance of BNMP making
itself distinctive. For criteria ix the difficulty in finding specific information on parrotfish or herbivore
biomass, carbonate production or coral reef growth, % hard coral cover and % algal cover suggests that
the chosen attributes will fill a gap in ecological processes. However, to determine if this assumption is
valid it will be necessary to contact relevant marine World Heritage Site managers or management
authorities and coral reef scientists to attempt to compile the latest findings on coral reef resilience.
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Recommendations and conclusions

The potential Outstanding Universal Value and natural heritage values of Bonaire National Marine Park
have been described under criteria vii and ix, by selecting five attributes per criteria, followed by a
justification how each attribute contributes to the natural heritage values of Bonaire National Marine
Park. These attributes need to be made more specific for the nomination dossier. This will usually be
done by using the findings of the final comparative analysis - the similarities and differences with
comparative sites - to make the attributes of the property stronger.
For the comparative analysis a number of comparisons have been performed to assess the uniqueness of
Bonaire National Marine Park compared to World Heritage Sites with similar attributes and features.
First, biogeographic gaps were assessed (Appendix D). Bonaire does fill a gap in the terrestrial realm
(Venezuelan mangroves and Aruba Bonaire Curaçao cactus shrub) and in the Southern Caribbean marine
ecoregion. However, there are already six existing comparative World Heritage Sites in the larger
Tropical Northwestern Atlantic marine province.
Second, areas of global conservation priority were assessed (Appendix E). Bonaire is recognized for its
Important Bird Areas (Birdlife International 2008) and these Important Bird Areas are recognized as Key
Biodiversity Areas (CEPF 2010). Bonaire is not recognized as marine biodiversity hotspot (Roberts et al
2002). Roberts et al (2002) rank the West Caribbean as only hotspot in the Caribbean and as the
number 12 hotspot globally. However, the Southern Caribbean Sea is recognized as Global 200 priority
ecoregion (Olson and Dinerstein 2002) and Selig et al. (2014) recognize the area in the vicinity of
Bonaire as global priority area for marine biodiversity conservation, because of the high concentration of
relatively rare or range restricted species.
Third, all World Heritage Sites were assessed, to compare BNMP to other comparative (natural and
mixed, marine and coastal) World Heritage Sites, which resulted in a longlist of 24 World Heritage Sites
(Appendix F). Biodiversity and endangered species context was assessed for BNMP and compared to 11
relevant existing World Heritage Sites (Appendix G). This did not show the uniqueness of BNMP in terms
of biodiversity and endangered species. Therefor justification of the Outstanding Universal Value under
criteria x is not expected to be stronger than under criteria ix. However, for the nomination file the
biodiversity of BNMP in terms of species richness and species rarity compared to other relevant World
Heritage Sites may be further explored (table 4), including the study of Selig et al. (2014).
Finally, the comparative analysis per criteria was set up with a shortlist of comparable sites to compare
attributes of criteria vii (Appendix I) and ix (Appendix J). Indicators were identified to quantify the five
attributes per criteria, and available data were compared. The comparative analysis on detailed attribute
level still needs to be completed, which will be part of the preparations for the nomination dossier.
At this stage the comparative analysis shows that the attributes and description for criteria vii need to be
made very distinct from other sites with coral reefs, mangroves and seagrass areas. It will be necessary
to show precisely how BNMP values for criteria vii are unique compared to Belize Barrier Reef and other
sites e.g. Aldabra Atoll Seychelles, Lord Howe Australia, Great Barrier Reef Australia, Tubbataha
Philippines, Rocks Islands Palau. BNMP does not clearly rank higher than other areas globally or in the
Caribbean. This means that there is no clear and strong case for World Heritage. It may be possible to
justify potential OUV with further research and analysis.
Under criteria ix the ecosystem function and associated ecological processes that support the protection
of globally threatened species of corals will help to build the case for BNMP. The data for comparison is
not easy to locate.
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A more thorough scientific literature research and consultation of managers of relevant World Heritage
Sites for latest data is required for the nomination dossier. The biggest challenge under criteria ix is to
demonstrate how BNMP is irreplaceable, self-contained, is of sufficient size, and also is distinct from
other healthy reefs and related processes worldwide. Irreplaceability is the potential to protect and
conserve endemism, rarity of habitats or processes, and irreplaceable for the protection of species
threatened with extinction (Bertzky et al 2013). Conservation priorities at a global level identify these
areas as biodiversity hotspots or key biodiversity areas. Through activities of the Critical Ecosystem
Partnership Fund, Bonaire has been noted for its important bird areas and xeric vegetation. The
justification for OUV for BNMP under criteria ix is distinct from other marine WH properties. However, the
attributes are found elsewhere even if these are not the basis for OUV of other WH sites. Tentative List
sites in the Caribbean and other marine protected areas in Cuba, Venezuela and USA appear to have
similar values for coral cover, parrotfish biomass and carbonate production. Further research with the
site managers and scientific literature could confirm these similarities or enable BNMP to prove its
strength in these areas. Based on the current analysis, it seems that the justification for OUV for BNMP
would be strengthened by adding some of the terrestrial protected areas as part of a WH nomination.
BNMP currently does not have a bufferzone. This is not a formal requirement, but it is strongly
recommended to include a terrestrial bufferzone to protect viewpoints and potential impact of
development, particularly in relation to criteria vii.

The existing protected area and nature zones can

potentially make good buffer zones as long as the level of restrictions are sufficient.
Suggestions to increase the chances for a successful submission of the nomination file are to extend the
boundaries of BNMP to strengthen the Outstanding Universal Value. These can be:
1) a terrestrial extension to include cacti scrub as part of Washington Slagbaai National Park and all
contiguous Ramsar sites and Important Bird Areas. It should be feasible to include these already
protected area. However, it should be noted that this option would entail much additional work for the
nomination dossier, as the ecological value of the terrestrial expansion would need to be researched and
the comparative analysis would have to include terrestrial sites;
2) a marine extension to include the 12 miles zone if of ecological significance. It fell outside of the scope
of this research to identify the ecological values in the entire 12 miles zone. This extension should be
relatively easy to establish and it will enhance the integrity of BNMP by considerably enlarging the size of
BNMP. Currently, scientific knowledge to prove the ecological significance and uniqueness of this area is
limited. The zone is of importance to endangered pelagic shark species and has a particularly healthy and
potentially diverse deepwater shark population (Debrot et al. 2014). Recently new sponge species have
been discovered at the deeper reefs of Bonaire (Van Soest et al, in prep). Even if such scientific
knowledge is available, demonstrating the uniqueness of these ecological values will be essential, e.g. it
needs to be proven that Bonaire is irreplaceable for these species and that they are not found elsewhere;
3) a transboundary extension to include Venezuela, which would comply with the recommendation that
States Parties harmonize their Tentative Lists at regional and thematic levels (UNESCO 2013, paragraph
73). Given this UNESCO recommendation and the fact that Los Roques in Venezuela has similar or even
higher ecological values for coral cover and parrotfish biomass this transboundary extension would be
the most significant option by which to increase the chances for a successful submission. If it is decided
to submit BNMP for nomination as World Heritage Site itself, it will be important to mention past efforts
to reach out to Venezuela (and Curaçao, which would not be considered a transboundary extension as it
is part of the Kingdom of the Netherlands) in the nomination dossier, and to explain why cooperation
with Venezuela has not been achieved.
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Quality Assurance

IMARES utilises an ISO 9001:2008 certified quality management system (certificate number: 1242962012-AQ-NLD-RvA). This certificate is valid until 15 December 2015. The organisation has been certified
since 27 February 2001. The certification was issued by DNV Certification B.V. Furthermore, the chemical
laboratory of the Fish Division has NEN-EN-ISO/IEC 17025:2005 accreditation for test laboratories with
number L097. This accreditation is valid until 1th of April 2017 and was first issued on 27 March 1997.
Accreditation was granted by the Council for Accreditation.
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10 June 2014.
[5] History of the Bonaire National Marine Park http://www.bmp.org/history.html. Assessed 10 June
2014. Assessed 10 June 2014.
[6] The annotated Ramsar list of The Netherlands http://www.ramsar.org/cda/en/ramsar-documentslist-anno-netherlands/main/ramsar/1-31-218%5E16145_4000_0__. Assessed 10 June 2014.
[7] IUCN red list http://www.iucnredlist.org. Assessed 24 June 2014.
[8] Average weather and climate information http://www.weather-and-climate.com/average-monthlyRainfall-Temperature-Sunshine,Bonaire,Bonaire
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5=l&VW=T
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Bay http://bes.observation.org/gebied/species_list/107983. Assessed 16 October 2014.
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Appendix A: Boundaries of Bonaire National Marine Park
Figure A1: Boundaries of the Bonaire National Marine Park, based on data from the Hydrographic Service of the
Royal Dutch Navy, the boundaries of Lac are obtained from the Lac Ramsar site.

36 of 51

Report number C145/14

Appendix B: Boundaries and buffer zones of Ramsar sites
Figure A2: Boundaries and buffer zones of all five Ramsar sites, of which Lac and Klein Bonaire are within the
Bonaire Marine Park boundaries and saliñas Pekelmeer, Gotomeer and Slagbaai are located adjacent to the
Bonaire Marine Park. All are Ramsar sites since 1980 [6] and the buffer zones are in place since xx.
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Appendix C: Protected area and nature zones adjacent to Bonaire National
Marine Park
Figure A3: Location and boundaries of a number of terrestrial areas adjacent to Bonaire National Marine Park
which are designated nature areas with different levels of restrictions. Legally designated protected areas are:
Washington Slagbaai National Park; Flamingo Reserve and the five Ramsar sites. Legally designated ‘nature
zone’ and ‘open landscape zone’ in the Spatial Plan Bonaire provide protection through restrictions on activities
(Bonaire, 2010c). Proposed protected area are the Important Bird Area as identified by Birdlife International
(Geelhoed et al. 2013).
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Appendix D: Biogeographic context
Table A1: BNMP in the context of marine and terrestrial biogeography to identify biogeographic gaps in World
Heritage Sites.

Bonaire

Existing

National

Heritage Sites

World

Tentative List site/other protected
area

Not represented

Venezuela

Desert and Xeric

Cuba

See section on Caribbean Tentative

shrublands

0213)

Marine Park
Biogeographical

Neotropical

province

Realm

(Udvardy 1975)

Venezuelan

Dry

Forest
Terrestrial
realm

–

(not

xeric

Lucia

(not

List Sites

Caribbean

Saint

ecoregion (Olson

xeric 0234)

and

Dominica

Dinerstein

2001)
TNC

(1317

-

xeric)
Caribbean

1408

Coastal

Not represented

Bonaire protected areas

Ecoregions (after

Venezuelan

Bonaire : BNMP, Washington Slagbaai

Olson

Mangroves

National Park, 5 Ramsar sites (De

and

Dinerstein 2001)

Slagbaai, Gotomeer, Pekelmeer, Lac,
1302

Aruba

Klein Bonaire).

Curacao Bonaire

Curaçao : Christoffel and Shete Boka

cactus scrub

Park,

Curaçao

Ramsar

sites

underwater

park,

(Malpais/Sint

4

Michiel,

Muizenberg, Northwest Curacao, RifSint Marie)
Aruba: Parke Nacional Arikok, Ramsar
site Het Spaanse Lagoen
Marine

Tropical

Belize

Mexico: Banco Chinchorro (withdrawn)

provinces:
Nearshore

Northwestern

Cuba

UK: Turks and Caicos

Atlantic

Honduras

Cuba:

Mexico

Caribbean,

Tropical

Saint Lucia

Jaragua National Park in Domincan

Northwestern

USA

Republic,

marine

realm

province

marine

Atlantic
North

Shelf

Pelagic

in

the

Cuban

Grenadines Island Group,

and

Miskito

Province:
Deep

province:

Cays

Biological

Reserve,

Nicaragua

InterAmerican
Seas

System

Island of Saba

(borders
Brazil

Reef

Seaflower
sea

Marine

Protected

Area,

Colombia

North

Atlantic)
(Spalding et al.
2007)
Marine

Southern

ecoregion
(Spalding

Caribbean
et

Not represented

Venezuela: Los Roques, Las Aves
Netherlands: Curacao

al.

2007)
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Appendix E: Global conservation priorities context
Table A2: BNMP in the context of broad-scale global conservation priority schemes (Belle et al 2014: 9

Terrestrial
biodiversity
(Mittermeier

hotspot
et

Bonaire

World Heritage Sites in

Tentative

National

same

potentially in same priority

Marine Park

(biodiversity site bold)

region

Caribbean

Everglades,

See Table

Islands

von

al.

priority

region

Alejandro

Humboldt,

Saint

List

sites

on tentative

lists

Lucia, Dominica

2004, Williams et al.
2011)
Marine

biodiversity

Not included

hotspots (Roberts et
al 2002)
High

biodiversity

wilderness

Not relevant

area

(Mittermeier

et

al.

2002)
Terrestrial
200

Global

neotropical

priority

mangroves

for

ecoregion (Olson and

Guianan-Amazon

Dinerstein 2002)

(141)

Marine

Global

priority

200

Western Tropical

Western Tropical Atlantic/

ecoregion

Atlantic/Southern

Mesoamerican Reef (235,

(Olson and Dinerstein

caribbean

Belize), Greater Antillean

2002)

(237)

sea

Marine

(236,

Alexander

von Humboldt, Cuba)
Endemic

Bird

(Stattersfield

Area

et

Not relevant

al.

1998)
Important Bird Areas

Klein

(IBAs)

(IBA

(Birdlife

International 2008)

Bonaire

Dos Pos (AN010), Pelkermeer

code

AN012)-

Saltworks

marine

IBA,

(AN014)-

marine

Wahikemba-Fontein-

IBA

Onima (ANO11)- marine IBA,

Lac Bay (AN013)

Washington-Slagbaai National
Park (AN009)- marine IBA

Centre

of

Plant

Not relevant

Diversity (Davis et al.
1994, 1995 and 1997)
Global Priorities for

area

Marine

Bonaire (rare or

Bonaire EEZ

range

on range rarity

Biodiversity

Conservation

(Selig

et al 2014)
CEPF

vicinity

Mexico

restricted

Mexico, Bahamas
see Figure 3 B

species)
2010

Caribbean

in

Islands

Recognises IBAs
as

KBAs

Hotspot (this study

Bonaire

did

above)

not

include

Venezuela

or

See CEPF Table 5, p 13

Arikok National Park, Aruba

for
(see

Colombia)
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Appendix F: Marine World Heritage context
Table A3: BNMP compared to selected World Heritage sites, sizes, type of environment and major features

World

Heritage

Size (ha)

Site
Bonaire National

%

Depth

marine

(m)

4,860

60

Criteria

Environment

Main features

Vii, x

Marine and

Coral reef, mangrove,

coastal, island

sea grass, salinas

Marine

barrier reef, largest

Marine Park
Great Barrier Reef

34,870,000

99%

1000

vii, viii,

(average

ix, x

coral reef, dugong,

40)
Shark Bay,

2,200,902

70%

Western Australia
Ningaloo Coast,

705,015

71%

mangrove, seagrass
vii, viii,

coastal

seagrass, dugongs,

ix, x

islands

stromatolites

vii, x

coastal and

long near-shore reefs

Australia
Belize Barrier Reef

terrestrial
96,300

65m

vii, ix, x

Marine

vii, ix, x

coastal and

Barrier and fringing

marine

reefs, seagrass,

Reserve System
Lagoons of New

Fringing/barrier/atoll
reefs, mangrove

1,574,300

100%

Caledonia

mangroves
Komodo National

219,322

60%

vii, x

Park, Indonesia
Ujung Kulon
National Park,

78,525
(123,051)

(36%-

vii, x

44,337)

mainly

reptile, coral reef and

terrestrial

marine upwelling

mainly

rainforest, fringing

terrestrial

reefs

marine and

Oceanic islands, Steep

terrestrial

cliffs, coral reef

marine and

Seamounts, coral reef,

terrestrial

largest MPA

coastal and

barrier reef,

terrestrial

mangroves, salinity

Indonesia
Ogasawara

7,939

Islands, Japan
Phoenix Islands

20%

ix

(1,581)
40,825,000

100%

6,000

Protected Area,

(average

Kiribati

4,500)

Sian Ka’an, Mexico

528,000

23%

vii, ix

vii, x

(12000
0)
Puerto-Princessa

5,753

Subterranean

gradient

5%

vii, x

coastal

karst rocky shore

vii, ix, x

atoll

pristine coral reef,

(292)

River National
Park, Philippines
Tubbataha Reefs

130,028

100%

2,000

Natural Park,

(average

Philippines

750)

Aldabra Atoll,

35,000

41%

seabird nesting, marine
mammals
vii, ix, x

atoll

Seychelles

coral reef, limestone
shore, mangrove,
seagrass

East Rennell,

37,000

ix

Solomon islands
Socotra

410,460

32%

Archipelago,

(132,94

Yemen

8)
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x

Terrestrial,

Forest, endemic

raised coral

species, lake, cliffs,

atoll

mangrove

archipelago

coral reef, plant,
reptiles
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World

Heritage

Size (ha)

Site
Lord Howe Island

146,300

%

Depth

marine

(m)

99%

Criteria

Environment

Main features

vii, x

Oceanic

Coral reef, seabirds,

islands

whale sharks

Terrestrial

Forest, Manatee

Group, Australia
Alexander von

71,140

4%

220

ix, x

Humboldt, Cuba
Pitons

and coastal
2,909

75

vii, viii

Management Area,

Terrestrial

Coral reef

and coastal

Saint Lucia
Papahanaumokuak

36,207,499

99%

4,600

ea, USA

iii, vi,

Coastal and

Abyssal areas,

viii, ix, x

marine

seamounts, coral reefs,
hypersaline lakes. 40%
coral endemism

Rock Islands,

100,200

94%

Palau

iii, v, vii,

Coral reef, Marine

ix,x

lakes,mangrove,
seagrass

Everglades, USA

567,017

38%

3

viii,ix,x

wetland,
coastal

Mangroves, saltwater
marshes, seagrass,
manatees

Rio Platano

350,000

Biosphere

vii, viii,

Forest,

ix, x

coastal

Reserve, Honduras
Area de

Mangrove, Manatee

wetland
147,000

20%

conservasion de

(43,000

Guanacaste, Costa

)

ix, x

Terrestrial

Mangrove, coral reef,

and marine

algal beds, turtle
nesting

Rica
Cocos Island

199,790

99%

National Park,

(197,40

Costa Rica

0)
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ix, x

Marine

Fringing reef, Migratory
marine species
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Appendix G: Biodiversity context
Table A4: Biodiversity context illustrated through species richness in major taxonomic groups in the nominated
property and relevant existing World Heritage sites

Natural

Size (ha)

Coral

Criteria
Bonaire National

Molluscs/

Algae

Fish

Birds

?

515

Appr. 94

sponges

(vii)(ix)

4,860

61

?

Marine Park

(35 water
birds)

REGIONAL
Los Roques,

Not TL

221,120

61

140/ 60

280

92

(vii)(x)

144,360

95

104 / 35

135

199

135

(vii)(ix)(x)

96,300

100

?

247

500

187

-

11,988

67

? / 27

296

264

239

Everglades, USA

(viii)(ix)(x)

Sian Ka’an,

(vii)(x)

592,920

?

?

?

275

366

528,000

83

103 / 24

171

175

339

(vii) (ix) (x)

35,000

210

?

?

287

65

(vii)

34,870,00

2,904

4,000/1,500

450

1,500

242

Venezuela
Banco Chinchorro,
Mexico (rejected)
Belize Barrier Reef,
Mexico
Cozumel Island,
Mexico

Mexico
GLOBAL
Aldabra Atoll,
Seuchellen
Great Barrier Reef

(viii)

(ix) (x)

0

(vii) (ix) (x)

1,574,300

510

802/151

322

1,695

105

Rock Islands, Palau

(vii) (ix) (x)

85,900

401

?

119

746

56

Phoenix Islands

(vii) (ix)

40,825,00

200

?

?

500

44

396

?

71

479

99

Lagoons of New
Caledonia

Protected Area,

0

Kiribati
Tubbataha Reefs

(vii) (ix) (x)

130,028

Natural Park,
Philippines
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Table A5: Conservation importance of BNMP due to the protection of species with high extinction risk based on
global threat assessments (IUCN Red List of Threatened Species)

Latin name

Threat status

Common name

Extent in
BNMP
e.g. area
biomass

Corals

Acroporal cervicornis

Critically endangered

Staghorn Coral

Acropora palmata

Critically endangered

Elkhorn Coral

Agaricia lamarcki

Vulnerable

Lamarck’s Sheet Coral

Dendrogyra cylindrus

Vulnerable

Pillar Coral

Dichocoenia stokesii

Vulnerable

Elliptical Star Coral

Montastraea annularis

Endangered

Boulder Star Coral

Montastraea faveolata

Endangered

Montastraea franksi

Vulnerable

Mycetophyllia ferox

Vulnerable

Rough Cactus Coral

Millepora striata

Endangered

Parrotfish

Scarus guacamaia

Near threatened

Rainbow Parrotfish

Sharks

Carcharhinus longimanus

Vulnerable

White-tipped Shark

and rays

Sphyrna mokarran

Endangered

Great Hammerhead

Isurus oxyrinchus

Vulnerable

Shortfin Mako

Rhincodon typus

Vulnerable

Whale Shark

Pristis pectinata

Critically endangered

Smalltooth Sawfisch

Manta birostris

Vulnerable

Giant Manta Ray

Megalops atlanticus

Vulnerable

Tarpon

Kajikia albida

Vulnerable

White Marlin

Lutjanus analis

Vulnerable

Mutton Snapper

Lutjanis cyanopterus

Vulnerable

Canteen Snapper

Makaira nigricans

Vulnerable

Blue Marlin

Pagrus pagrus

Endangered

Red Porgy

Thunnus obesus

Vulnerable

Bigeye Tuna

Thunnus thynnus

Endangered

Atlantic Bluefin Tuna

Balistes vetula

Vulnerable

Queen Triggerfish

Epinephelus itajara

Critically endangered

Atlantic Goliath Grouper

Epinephelus striatus

Endangered

Nassau Grouper

Hyporthodus flavolimbatus

Vulnerable

Poey’s Grouper

Hyporthodus niveatus

Vulnerable

Snowy Grouper

Mycteroperca interstitialis

Vulnerable

Crossband Rockfish

Wrasses

Lachnolaimus maximus

Vulnerable

Hogfish

Seagrasses

Halophila baillonii

Vulnerable

Clover Grass

Marine

Chelonia mydas

Endangered

Green turtle

Turtles

Dermochelys coriacea

Vulnerable

Leatherback

Eretmochelys imbricata

Critically endangered

Hawksbill Turtle

Caretta caretta

endangered

Loggerhead

Other fish

Groupers

Macroalgae
Mangroves

44 of 51

Report number C145/14

Table A6: Species of coral, parrotfish, seagrass, turtle and magrove present in the Bonaire National Marine
Park.

Group

Latin name

Common name

Extent
BNMP

in
e.g.

area/biomass
Hard corals

Report number C145/14

Stephanocoenia michelinii

Blushing Star Coral

Madracis decactis

Ten-ray Star Coral

Madracis carmabi

-

Madracis formosa

Eight-ray finger coral

Madracis mirabilis

Yellow Finger Coral

Madracis pharensis

Star Coral

Madracis myriaster

Striate Finger Coral

Madracis senaria

Six-ray Star Coral

Acropora palmata

Elkhorn Coral

Acropora cervicornis

Staghorn Coral

Acropora prolifera

Fused Staghorn Coral

Agaricia agaricites

Lettuce Coral

Agaricia tenuifolia

Thin Leaf Lettuce Coral

Agaricia undata

Scroll Coral

Agaricia lamarcki

Lamarck’s Sheet Coral

Agaricia grahamae

Grahams’s Sheet Coral

Agaricia fragilis

Fragile Saucer Coral

Agaricia humilis

Lowrelief Lettuce Coral

Helioseris cucullata

Sunray Lettuce Coral

Siderastrea siderea

Massive Starlet Coral

Siderastrea radians

Lesser Starlet Coral

Porites astreoides

Mustard Hill Coral

Porites branneri

Blue Crust Coral

Porites porites

Finger Coral

Porites divaricata

Thin Finger Coral

Porites furcata

Branched Finger Coral

Favia fragum

Golfball Coral

Diploria clivosa

Knobby Brain Coral

Diploria labyrinthiformis

Grooved Brain Coral

Diploria strigosa

Symmetrical Brain coral

Manicina areolata

Rose Coral

Colpophyllia natans

Boulder Brain Coral

Colpophyllia breviserialis

-

Cladocora arbuscula

Tube Coral

Montastrea annularis

Lobed Star Coral

Orbicella faveolata

Mountainous Star Coral

Orbicella franski

Boulder Star Coral

Montastrea cavernosa

Great Star Coral

Solenastrea bournoni

Smooth Star Coral

Astrangia solitaria

Dwarf Cup Coral

Phyllangia americana

Hidden Cup Coral

Colangia immersa

Lesser Speckled Cup Coral

Oculina diffusa

Diffuse Ivory Bush Coral

Meandrina meandrites

Maze Coral

Dichocoenia stokesii

Elliptical Star Coral
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Group

Latin name

Common name

Extent
BNMP

in
e.g.

area/biomass
Dichocoenia stellaris

Pancake Star Coral

Dendrogyra cylindrus

Pillar Coral

Mussa angulosa

Spiny Flower Coral

Scolymia lacera

Fleshy Disk Coral

Scolymia cubensis

Artichoke Coral

Isophyllia sinuosa

Sinuous Cactus Coral

Isophyllia multiflora

-

Isophyllastrea rigida

Rough Star Coral

Mycetophyllia ferox

Rough Cactus Coral

Mycetophyllia aliciae

Knobby Cactus Coral

Mycetophyllia reesi

Ridgeless Cactus coral

Caryophyllia maculata

-

Caryophyllia antillarum

-

Desmophyllum riisei

-

Eusmilia fastigiata

Smooth Flower Coral

Tubastrea coccinea

Orange Cup Coral

Millepora alcicornis

Branching Fire Coral

Millepora complanata

Blade Fire Coral

Millepora squarrosa

Box Fire Coral

Millepora striata

-

Stylaster roseus

Rose Lace Coral

Sparisoma viride

Stoplight Parrotfish

Scarus taeniopterus

Princess Parrotfish

Scarus vetula

Queen Parrotfish

Sparisoma aurofrenatum

Redband Parrotfish

Scarus iserti

Striped Parrotfish

Sparisoma rubripinne

Yellowtail Parrotfish

Sparisoma chrysopterum

Redtail Parrotfish

Scarus guacamaia

Rainbow Parrotfish

Scarus coelestinus

Midnight Parrotfish

Scarus coeruleus

Blue Parrotfish

Cryptotomus roseus

Bluelip Parrotfish

Sparisoma atomarium

Greenbloth Parrotfish

Sparisoma radians

Bucktooth Parrotfish

Sparisoma frondosum

Saddled Parrotfish

Nicholsina usta
Halophila stipulacea
Halophila baillonii

Emerald Parrotfish

Seagrass
Mangroves

Rhizopora mangle

Red Mangrove

Avicennia germinans

Black Mangrove

Laguncularia racemosa

White Mangrove

Conocarpus erectus

Button Mangrove

Chelonia mydas

Green Turtle

Dermochelys coriacea

Leatherback

Eretmochelys imbricata

Hawksbill Turtle

Caretta caretta

Loggerhead

Fire corals

Parrotfish

Marine Turtles
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Appendix H: Regional comparison
Table A7: Tentative List sites and other protected areas in the Caribbean

Tropical
Northwestern

Tentative Sites with

Criteria

marine values

Atlantic
Greater Antilles

Turks and Caicos, UK

?

Reef System in the Cuban

(vii), (x)

Potential

Identified in

similarities to

Caribbean Coral

BNMP

Reef Study
Yes

High Coral cover

Yes

Caribbean

Lesser Antilles+

South Western
Caribbean

Jaragua National Park,

(vii),

Domincan Republic

(viii), (ix)

Island of Saba,

(iii), (v),

Netherlands

(x)

Grenadines Island Group,

(iii), (iv),

Saint Vincent and the

(v), (viii),

Grenadines and Grenada

(ix)

Miskito Cays Biological

?

Yes

Reserve, Nicaragua
Seaflower Marine Protected

(ix), (x)

Area, Colombia
Not inscribed/

Banco-chincorro, Mexico

(x)

Los Roques, Venezuela

Not on TL

Yes

withdrawn
Other protected
areas

Southern

Yes

Caribbean
ecoregion
Flower Garden, USA
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Not on TL

High coral cover

Yes
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Appendix I: Comparative analysis criteria vii
Table A8: Comparative World Heritage sites and other protected area to compares attributes for criteria vii

World Heritage site
(and

other

protected

Platano

Biosphere

Similarity

Difference

areas)
Rio

Mangroves. Marine turtles.

Reserve, Honduras

Lagoons, rivers and oxbow lakes
Coastal savannah and forest.
Mammals and amphibians

Pitons Management Area

Coral reef,

Volcanic domes rising out of the
sea to over 700m. Contrasting
forest and sea.

BBR, Belize

Clear waters, fringe reefs.

Patch, faros, pinnacle, barrier reefs

Mangroves.

and off-shelf atolls

Sian Ka’an, Mexico

Well conserved coastline.

Sink holes- cenotes. Marine and

Mangroves.

freshwater connecting mosaic of

Array of colours and formations.

Difficulty of access and isolation.

Coral reefs, seagrass beds and

Lagoons

landscapes. Tree islands.
Aldabra Atoll, Seychelles

mangrove mudflats.
Tubbataha, Philippines

Pristine reefs. Marine turtles and

High diversity of marine life.

seabirds.

Remote and undisturbed. Large
areas of deep sea. Large pelagic
schools, marine mammals and
sharks.

Lord Howe, Australia

Coral reef. Breeding marine birds.

Grandiose topographic relief.
Result of submarine volcanic
activity

GBR, Australia

Coral reefs. Seabirds.

Largest collection of reefs. Visible
from space. Annual coral
spawning, migrating whales,
spawning aggregations of fish.

Lagoons of New Caledonia

Massive coral structures

Wide variety of shapes and forms.
Double barrier systems. Reticulate
reef formations.

Shark Bay, Australia

Seagrass, marine turtles, rays

Oldest living lifeformsstromatolites. Dugongs, sharks.
Peninsulas and shell beaches

Phoenix Islands

Parrotfish, in quantities rarely
found elsewhere. Seabirds.

Oceanscape. Huge concentrations
of seabirds. Remote and
inhospitable to human colonisation.
Wilderness domain.

Rock Islands

Fringing reefs.

Mixed site. Uninhabited.
Exceptional variety of habitats.
Marine lakes. Dome-shaped green
rock islands.

(Los Roques)

Coral reefs, mangroves and
seagrass

(Banco Chinchorro)
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Appendix J: Comparative analysis criteria ix
Table A9: Comparison of extent of habitats and attributes related to criteria ix

TL (Tentative List)

% Hard coral

Parrotfish

cover (species

biomass

#)*

(g/m’2)*

Similarity

Difference

REGIONAL DATA
CEPF Caribbean
hotspot
Southern Caribbean
(Miloslavich 2010:

(87 scl coral
species)

Table 4)
Aruba Bonaire
Curaçao

(68 scl coral
species)

(Miloslavich 2010)
Bonaire National

37.1

32.3

7.6 to 20.9

4.5 to 10.7

Marine Park
World Heritage Sites
BBR

Fringing reefs,

Wide range of reef

seagrass beds.

types. Patch,

Full complement

barrier to atoll

of life cycle needs.

reefs.

Marine birds and
turtles.
Banco Chinchorro

7.9

1.4

Alejandro von
Humboldt

Mangroves.

Altitudinal range,

Xenomorphic

high endemism.

shrub formations.

West Indian

Mangroves. Marine

Wetlands and

turtles.

rivers. Coastal

Manatee
Rio Platano

savannah and
forest. Mammals
and amphibians
Pitons Management

10.1

Not available

Area
Other areas
Los Roques

31 to 78

60.7

Curacao

13.3 to 31.5

15.2 to 31.6

Bermuda

38.6

Jardines de la

30.1

20.4

18

39.8

53.1

35.8

Reina, Cuba (TL)
Cahuite, Costa Rica
Flower Garden
Banks, USA
*Data from Jackson et al 2014
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Table 9: Global comparison of attributes related to criteria ix

This comparative analysis would be strengthened by having data for % hard coral cover, parrotfish
biomass and carbonate production/ net reef growth for the sites being compared. However, a preliminary
review of the Statements of Outstanding Universal Value, Evaluation reports and UNEP WCMC datasheets
did not reveal this information. It is possible that the original nomination dossiers contain this
information. To further this work the site managers should be contacted to request this information
which may be part of the baseline for management or may be part of regular monitoring data or
indicators. Hard coral cover was found for Tubbataha Reefs Marine Park and the Great Barrier Reef.
However, biomass and carbonate production data was not found.
World Heritage site

%

Hard

(and other

coral

protected areas)

(species #)

Bonaire National

37.1

cover

Parrotfish

Similarity

Difference

Oceanic island. Breeding

High endemicity

biomass

32.3

Marine Park
Aldabra Atoll,
Seychelles

marine turtles and
seabirds. Oceanic
flamingos.

Guanacaste, Costa

Beaches, islets. Marine

Rica

turtles. Coral reefs, algal
beds, and mangroves.

Continuum of 100km
from Pacific lowland to
1,916 m. Upwelling cold
currents

Cocos Island NB,
Costa Rica
Ogasawara Islands,
Japan

Oceanic island. Shallow

Pelagic species. Sharks.

fringing reef. Marine

Rugged relief. Heavy

birds.

rainfall

Islands, Marine area

Endemism and

1,581 ha

speciation. Evolution of
marine species into
terrestrial species.

Tubbataha Reefs
Marine Park,
Philippines

45 to 51

Atoll. Coral reef

Extensive lagoons, 100m

formation, reproduction,

perpendicular reef walls.

dispersal and
colonization of marine
organisms.
Demonstration site to
study response to
impacts of climate
change

Ujung Kulon

Affected by 1998

National Park

bleaching event.
Dominant hard coral
cover species differ.

Lagoons of New
Caledonia

Coral, mangrove,

“free-standing” reef

seagrass

complex. Warm and cold

Stepping stone for

Largest raised coral atoll.

migration of species.

Forest and endemic

currents.
East Rennell,
Solomon Islands
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World Heritage site

%

(and other

coral

Hard

protected areas)

(species #)

cover

Parrotfish

Similarity

Difference

biomass

species. Frequent
cyclones.
GBR, Australia

16 to 65

larval dispersal and

Upwellings, sand banks,

migration.

cays. Thousands of years
of accretion of halimeda
algae beds.

Shark Bay,
Australia

Hypersaline
environment.

Largest and most
productive seagrass
beds. Stromatolites.
Speciation

Phoenix Islands,
Kiribati

Migratory species.

Pelagic marine species.

Crucial scientific

Mid Ocean atoll.

importance in identifying

Seamounts

and monitoring the
processes of sea level
change, growth rates
and age of reefs and reef
builders and evaluating
the effects from climate
change.
Rock Islands, Palau

Under (x) Area important

52 Marine lakes. Varying

for climate change

connectivity to the sea.

adaptation of reef biota,

“Natural laboratories”

potential source of larvae
Papahanaumokuake
a, USA

Islands. Hypersaline lake

Marine and terrestrial

and shrublands

endemism. 40% coral
endemism. 4,600 m
below sl to 275m above
sl
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