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Overview

More than 20 species of marine mammals have been
reported in the waters of the windward and leeward
Dutch Caribbean islands (Debrot et al., 2011a). For
many of these species, the waters of this region serve
as primary habitat for critical activities that include

feeding, mating and calving. In the Yarari Sanctuary
various international treaties which the Kingdom of
the Netherlands has ratified, provide the legal grounds
for marine mammal protection. The CITES Convention
and the SPAW protocol in particular are directly

effectuated in the legislation of the Dutch Caribbean
islands and are included in this overview. For more
information on these legal agreements see appendix
II. For explanation about the IUCN Red List Categories
see appendix III.

Table 1: Marine mammal occurrences in the windward and leeward Dutch Caribbean (Based on Debrot et al. 2011a; Witte et al. in prep)
? = possible occurring no sightings confirmed; S = stranded or found dead; V = (visual) sighted alive; B = both (stranded and sighted alive); † = extinct;
* documented from the area before 1998; # recorded by Debrot (1998); ♪ acoustic detection by Risch et al. (2014), Risch and de Haan (2016) or Heenehan & Stanistreet (2017)

Leeward Dutch Caribbean
SPECIES

SCIENTIFIC NAME

IUCN RED LIST
CATEGORIES

CITES

SPAW

Aruba

Bonaire

Curaçao

Windward Dutch Caribbean
Saba and
Saba Bank

St. Eustatius

St. Maarten

Odontocetes (Toothed whales)
Bottlenose dolphin#

Tursiops truncatus
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Spinner dolphin*#

Stenella longirostris
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Clymene dolphin
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Rough-toothed dolphin

Steno bredanensis
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Pantropical spotted
dolphin*

Stenella attenuata
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Atlantic spotted dolphin

Stenella frontalis
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Striped dolphin

Stenella coeruleoalba
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Long-beaked common
dolphin

Delphinus capensis
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Risso’s dolphin

Grampus griseus
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Fraser dolphin

Lagenodelphis hosei
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Melon-headed whale

Peponocephala electra
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Short-finned pilot whale#

Globicephala
macrorhynchus

DD

APPENDIX II

ANNEX II

S

V

B

V

?

V
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Leeward Dutch Caribbean
SPECIES

SCIENTIFIC NAME

IUCN RED LIST
CATEGORIES

CITES

SPAW

Aruba

Bonaire

Curaçao

Windward Dutch Caribbean
Saba and
Saba Bank

St. Eustatius

St. Maarten

Odontocetes (Toothed whales)
Pygmy sperm whale

Kogia breviceps

DD
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?
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?

False killer whale

Pseudorca crassidens

DD
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Pygmy killer whale

Feresa attenuata

DD
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Killer whale#

Orcinus orca
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Cuvier’s beaked whale*

Ziphius cavirostris

LC
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Blainville’s beaked whale

Mesoplodon densirostris

DD
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Gervais’ beaked whale*#

Mesoplodon europaeus

DD
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Dwarf sperm whale*

Kogia simus

DD
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Sperm whale*♪

Physeter macrocephalus

VU
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B
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Leeward Dutch Caribbean
SPECIES

SCIENTIFIC NAME

IUCN RED LIST
CATEGORIES

CITES

SPAW

Aruba

Bonaire

Curaçao

Windward Dutch Caribbean
Saba and
Saba Bank

St. Eustatius

St. Maarten

Balaenoptera (Baleen whales)
Blue whale

Balaenoptera musculus

EN

APPENDIX I
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?

?

?

?

?

?

Fin whale

Balaenoptera physalus

EN

APPENDIX I
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?

?

?

?
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?

Sei whale

Balaenoptera borealis

EN

APPENDIX I
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?

?

?

?

?

?

Common minke whale ♪

Balaenoptera acutorostrata

LC
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ANNEX II

-

-

-

?♪

?

?

Bryde’s whale*#

Balaenoptera edeni

DD
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?

B

B

?
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?

Humpback whale*#♪

Megaptera novaeangliae

LC
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ANNEX II

V

V

V

V♪

V

V♪

Trichechus manatus

VU
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Manatees
West Indian manatee
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Illustrations Marine mammals - Uko Gorter - Natural History Illustration.
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Threats
Human activities can negatively impact marine mammals,
especially large whales that were formerly commercially targeted and in some islands of the Caribbean still are. Since the
ban on commercial whaling, there has been a slight increase
in the number of marine mammals and, in particular, whale
species in the Caribbean. Despite this increase, densities are
still lower than in the past (Meesters et al. 2010). The human
caused threats and pressures that were addressed by Debrot et
al. (2017) are described below but there are significant knowledge gaps of marine mammals and their (single and combined)
pressures within the Dutch Caribbean region and beyond to
adequately determine the intensity of the threats of any current
or future activity.

through drowning while entanglement in fishing gear is not necessarily lethal. Almost any type of fishery can cause entanglement
or bycatch, but some fishery activities are more problematic than
others. Lobster pots or similar gear can cause entanglements,
which is one of the largest cause of mortality in large baleen
whales (van der Hoop et al. 2013). Stationary set-net gear, such
as a gill net, is responsible for the highest human induced cause
of mortality for small cetaceans. Other types of fishery can also
have a high incidental catch of dolphins.” There have been cases
of marine mammal entanglement in Fish Aggregating Devices
(FADs) (Rinaldi & Rinaldi, 2014; 2016). This is a concern as there
has been a global rapid expansion in use of FADs over the last
years (Maufroy, 2016).

Fishery

“In the Dutch Caribbean EEZ areas fisheries activities are regulated under the BES Fisheries Decree. The BES Fishery Decree
prohibits 1) all taking of marine mammals, 2) the use of marine
mammals as bait, 3) gill nets longer than 2.5 km. This means that
typical fisheries activities that impact marine mammals such as
the use of long-lines, the use of tuna purse seines and the use
of drifting gillnets are poorly regulated” (Debrot et al., 2017).
S. Mambi stated in personal communication to A. Debrot “In
practice however, permits for the use of such gears in the EEZ
have not been given in recent years based on the argument that
EEZ waters are overfished”. The occurrence of entanglement
has not been often recorded as a possible cause of mortality in
stranded animals in the Dutch Caribbean and there is only one
reported case of entanglement in the Dutch Caribbean involving
the death of two sperm whales (Luksenburg, 2013). The current
impact of entanglement is likely low in the Dutch Caribbean.
Debrot et al. (2017) recommends to upgrade the current legislation to exclude high-risk gillnet use and to impose longline gear
restrictions or measures (such as hook type) to limit cetacean
bycatch prior to any actual development of a pelagic longline
fishery for dolphinfish, should it ever be considered. This would
also be beneficial to other endangered species as longline fisheries take significantly large bycatches of sharks and International

Fisheries can apply three main pressures to marine mammals:
a) entanglement and bycatch, b) directed hunt or culling and c)
overfishing. It is difficult to assess the actual impact of fisheries, as there is a lack of data on the occurrence of bycatch and
population size on species of concern in the Wider Caribbean.
If densities are low, even a low number of mortalities can be a
big threat to the survival of a species. Besides, as many marine
mammals are migrating species, a network of large fully protected sanctuaries with sustainable fishery legislation is needed
to effectively safeguard marine mammals.
a) Entanglement and Bycatch
Entanglement and bycatch are likely the main cause for human
induced mortality of marine mammals worldwide, however,
data on the exact scope is still lacking (e.g. Reeves et al. 2013).
Debrot et al. (2017) further explained: “Entanglement is defined
as cetaceans becoming tangled in fishing gear. If animals do not
drown they are often seen towing the gear along with them. In
contrast, bycatch usually refers to the unintentional capture
of cetaceans in fishing nets. Most of the time (with exceptions)
entanglements are occurring with large cetaceans and bycatch
with small cetaceans. In general, bycatch causes direct death

Commission for the Conservation of Atlantic Tunas (ICCAT)restricted tuna species (Weidner et al. 2001, Cortes 2002, Grant
and Berkes 2007, Mandelmann et al. 2008, Arocha et al. 2013).
Furthermore, it is essential to keep illegal foreign fishing vessels
out of the EEZ waters. The problem of foreign illegal fishing
vessels is largely restricted to the leeward sector of the EEZ (S.
Mambi personal comm to A. Debrot). Illegal fishing, particularly
by Venezuelan vessels, is a recurrent problem that is rigorously
addressed by the coastguard. Venezuela is reported to conduct
whale-associated purse seines to catch tuna and longline fisheries (Arocha er al., 2013; Gaertner & Medina-Gaertner 1999 cited
in Escalle et al., 2015). It is essential to stay on top of this issueto
keep those fishing activities that could impact marine mammals
out of the EEZ waters.

Entangled Sperm Whale, Photo by: © Alberto Romero/Marine PhotoBank/Flickr

Photo by: Marion Haarsma
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b) Directed Hunt or Culling
Commercial whaling in the 19th and early 20th Century
brought the large marine mammals to the brink of extinction.
Fortunately, in the Dutch Caribbean there is no direct hunting
of marine mammals (Debrot et al., 2017). ). The only Caribbean
islands still conducting whale and dolphin hunts are St. Vincent
and the Grenadines and St. Lucia; with an aboriginal catch
quota of a maximum of 24 humpback whales from 2013-2018
(Debrot et al., 2017). Aside from this quota, which is highly
debatable since it is not an aboriginal legacy (the St. Vincent
fishermen were taught whale hunting by New England whalers
late in the 19th century), a recent publication reports whale and
dolphin catches by St. Vincent fishermen in the many hundreds
per year over the past few decades. In 2017 alone, at least
9 orcas, 188 other dolphin species and 96 pilot whales were
killed (Fielding 2018). St. Lucia still allows catch of so-called
Blackfish, which are in fact pilot whales; the amounts caught
are not known. At the 67th International Whaling Commission
(IWC) meeting, the global body tasked with looking after the
world’s whale populations, Brazil’s non-binding ‘Florianopolis
Declaration’ was approved. This declaration changes the IWC’s
purpose towards whale conservation and removes whaling as a
necessary economic activity. This is a hopeful development for
marine mammal conservation worldwide.
c. Overfishing
Overfishing could impact marine mammals if human and marine mammal prey species overlap. This seems unlikely for the
Yarari Sanctuary due to the limited prey overlap and relatively
low reported fishing pressure, however data availability is too
limited to draw a definitive conclusion (Debrot et al., 2017).

Collisions with Vessels and Ships

The current impact of collisions with vessels and ships in the
Dutch Caribbean is likely low. From 1961 to now, around 10
ship strikes have been reported in the Wider Caribbean (see
https://iwc.int/ship-strikes) but reporting is most likely incom-

plete. Most modern large ships do not even notice a collision
with a whale. Spatial data on shipping activities and (large)
marine mammal occurrence is lacking (Debrot et al., 2017).

Noise

Debrot et al. (2017) notes that: “Cetaceans rely on acoustics for
spatial orientation, communication, mate attraction, foraging
and predator avoidance (Richardson et al., 1995). They produce species specific vocalisations consisting of echo-location
clicks and social related calls. Echo-location clicks are pulsed
sounds of high intensity and frequency of short duration.
The animal has the ability to adapt the sound characteristics
(frequency, click interval, source level, pulse duration, etc.) to
the conditions of background noise, distance to the target and
characteristics of the target to obtain a most efficient performance (Richardson et al., 1995).
The impact of sound on marine fauna will depend on the physical aspects of the sound (e.g. type of sound) and the biological
properties of the species of concern. Marine mammal sounds
may be interfered with or masked by anthropogenic noise and
the characteristics of the noise may have an impact on the auditory senses and behavior of the animal. The responses may
vary greatly – ranging from changes in behaviour, to displacement, an increase in stress or even to death – depending on the
type, intensity and frequency of sound as well as the individual
cetacean exposed (e.g. species, age, sex) (e.g. Weilgart 2007).”
Data is too limited on quantifying sounds of human activities (e.g. shipping, naval sonar surveys, seismic exploration)
and the spatial overlap with marine mammals in the Yarari
Sanctuary to determine the current impact. Long-term information is being collected in the Saba Bank, where an acoustic
monitoring project has been running since 2011. In addition,
a review of seismic mitigation measures along the coast of
northern South America is available in order to draft regional
seismic mitigation guidelines (MaMa CoCo SEA, 2015).
A ship struck Humpback Whale, Photo by: © NOAA
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Marine Debris

Marine litter consists of any human-made materials directly or indirectly, deliberately or accidently
entering the oceans including glass, plastics and
lost fishing gear. It is of great concern because
marine species could ingest or get entangled
in the debris, which can cause severe injuries,
deaths, decreased reproductive outcomes and
disruption of feeding behavior. For the Dutch
Caribbean, ingestion of debris has only been
documented in two stranded beaked-whale
specimens to date (Debrot et al. 1998, 2011a).
An emerging field of study is the impacts of
microplastics (pieces of less than 5 mm), which is
derived from larger pieces that have broken down
in the environment into smaller species or originate from household products. Due to their small
size, they are easily ingested by marine organisms
and can negatively impact the organism’s development, reproduction and feeding behavior. The
effects of microplastics on marine mammals are
still poorly understood (Debrot et al., 2017).
Data is needed to determine the impact on the
marine environment. The data available on litter
concentrations is alarming and shows that this is a
severe issue for these islands (Debrot et al., 1999,
Debrot et al. 2013b, Debrot et al. 2013c; Bosker
et al., 2018). Most marine debris originates from
outside the Yarari Sanctuary which stresses the
need to address the marine debris problem both
locally and internationally (Debrot et al., 2017).

Contaminants
(f.e. sewage, and oils spills)

This impact of contaminates is likely high. As
Debrot et al. (2017) notes “Contaminants can

come from a number of different sources, such
as: sewage, industrial discharges, agricultural
and mining return flows, atmosphere pollutants,
waste from ships (including tank cleaning), oil
spills, discharge of ballast water, dumping at sea,
and offshore exploration. Because cetaceans are
at the top of the marine food chain, they have
long life spans and because of their long biological
half-time of eliminating pollutants they can accumulate high levels of most type of contaminants
(e.g. Salata et al. 1995). The range and number
of contaminants in the marine environment that
could potentially harm cetaceans is too large to
address here.” However, Polycyclic Aromatic
Hydrocarbons (PAHs), Polychlorinated Biphenyls
(PCBs), Chemicals of Emerging Concern (CECs)
and oil contamination are of particular concern
(Debrot et al., 2017). In both the leeward (Aruba,
Bonaire, Curaçao) and windward Dutch Caribbean
region (St. Eustatius), there are oil transshipment
facilities which have experienced different levels
of chronic and major oil spills. It is, however,
not clear how this impacts the prey species and
marine mammal species in the Dutch Caribbean.

Habitat Degradation/Physical Barriers
Marine & coastal construction
Marine mammals (with exception of the West
Indian manatee) in the Dutch Caribbean are
not common in the nearshore environment and
therefore are less likely to be threatened by the
degradation of nearshore habitat, though it may
impact some of their food sources.

Anchoring
“Anchoring can cause the destruction of coral
reefs, seagrass beds & other habitat for prey. For
instance anchoring by large ships is a recognized

problem in St. Eustatius (White and Esteban
2007). However, it is not at all clear how this might
impact marine mammals.” (Debrot et al. 2017)

Whale & Dolphin Watching

An industry that has been growing very rapidly
throughout the Caribbean is whale watching
(Hoyt and Hyengaard 2002, Vail 2005). Whale
and dolphin watching has not yet developed in
the Yarari Sanctuary and currently only happens
opportunistically as dive boats take people out.
Debrot and al. (2017) recommend: “It is critical to
design and implement proper legislation to guide
this development from the onset. The IWC has
pulled together the different national guidelines
and regulations for whale watching and have
formulated this into a “best practice” document
(https://iwc.int/wwguidelines). The advice includes
limits on vessel numbers, speeds, approach distances and time spent with whales, and a variety of
training and permit schemes. A guideline for how to
conduct whale and dolphin watching has also been
agreed on during the Regional Workshop on Marine
Mammal Watching in the Wider Caribbean Region
held in Panama City, Panama (19-22 October;
UNEP-CEP 2011a,b,c).”

Climate Change

The most recent climate change predictions
for the Caribbean region (2013/2014) by the
Intergovernmental Panel on Climate Change
(IPCC) are alarming and suggest that the islands
of the Dutch Caribbean will go through profound
environmental changes within the next century.
Under an intermediate low-emissions scenario,
the IPCC has made the following projections for
the Caribbean region by the end of this century:
1) an increase in air temperature of 1.4°C, 2) a
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decrease in rainfall of 5 to 6%, 3) an increase in
the frequency and intensity of extreme weather
events, including a 66% increase in hurricane
intensity and 4) a rise in sea level of 0.5 to 0.6 m
and increased ocean acidity (PCC, 2013).
While the full extent of climate change’s impact
on different ecosystems and species is still poorly
understood, we can expect it to be significant. All
of the Dutch Caribbean’s marine ecosystems and
the species that inhabit them will be affected to
varying degrees. Coral reefs are predicted to be
especially vulnerable as higher ocean temperatures and ocean acidification will undoubtedly
result, among other things, in mass coral bleaching events. Based on limited data, Debrot et al.
(2017) described the possible impact on marine
mammals as follows: “Any changes will impact the
distribution of prey and with that the distribution of
cetaceans. Cetaceans that are linked to a specific
habitat will most likely be impacted most. Most
species will adapt by changing their distribution.”

Recommendations

Based on analysis of current and future potential
threats, Debrot et al. (2017) recommend several
legal and regional goals and initiatives to upgrade
and reinforce Yarari marine mammal conservation:
• Upgrade fishery gear restrictions and
legislation and continue enforcement inside
the Yarari Sanctuary.
• Install whale watching guidelines and legislation.
• Install procedures and guidelines to regulate
and limit anthropogenic sound inside the Yarari
Sanctuary.
• Expand the Yarari Sanctuary to include
other EEZ zones of the Dutch Caribbean.
• Participate in regional efforts to address
pollution and study contaminant levels in
local fish stocks.
• Participate in regional efforts to address
direct and indirect fishing mortality.

Curious humpback whale, photo by: © NOAA
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Marine Mammal Research and Monitoring
Knowledge on species richness, density, distribution and habitat use is essential to help put
in place effective conservation actions. Several
research groups including Wageningen Marine
Research (formerly IMARES), University of
Groningen and local nature management organizations have been collecting data about local
species (Barros and Debrot., 2006; Debrot et al,
1998a, 1998b, 2006, 2011a, 2011b, 2013a, 2013b;
Geelhoed & Verdaat, 2012; Geelhoed et al., 2014;
Nature Foundation St Maarten, 2011; Ridoux et
al., 2010; Rish and de Haan, 2016; Scheidat et al.,
2015; Witte et al. in prep).
Recent studies on cetaceans in the Wider
Caribbean Region have ranged from opportunistic
sightings, stranding responses, port sampling,
satellite telemetry and visual and acoustic surveys.
However, due to a lack of funds and capacity, most
research has been small scale and opportunistic.
As a result, there are significant knowledge gaps of
the spatial distribution, abundance, behavior and
life history of marine mammals within the Wider
Caribbean Region.

Aerial Surveys

Aerial surveys were conducted in November 2013
within the EEZs of Aruba, Bonaire and Curaçao
and similar surveys have recently taken place in
the French Caribbean. Marine mammals recorded
by the survey team were: humpback whales
(Megaptera novaeangliae), bottlenose dolphins
(Tursiops truncatus), pantropical/Atlantic spotted
dolphins (Stenella frontalis and Stenella attenuata)

and rough-toothed dolphins (Steno bredanensis)
(Geelhoed, 2014). While these surveys have
yielded interesting data on marine mammal
abundance and distribution, they would need to
be repeated several times a year to provide useful,
long-term data.
Since 2009, the French Agency for Marine
Protected Areas, funded directed marine mammal
surveys of its various tropical territories, including its Caribbean maritime territory. This project,
known as the REMMOA surveys (Recensements
des Mammifères marins et autre Mégafaune
pélagique par Observation Aérienne) provided
critical new insights into relative densities of
marine mammals and other pelagic megafauna in
a geographical area for which quantitative data has
been lacking.

Acoustic Monitoring

Marine mammal monitoring is generally conducted
by aerial surveys and through sighting networks.
More recently Passive Acoustic Monitoring
(PAM) noise recorders have been deployed by
Wageningen Marine Research to detect whale
soundings. Two PAM noise loggers were placed
in the Saba Bank, one on the north eastern tip and
the other on the south eastern part of the bank.
Acoustic monitoring is still ongoing. The first
MARU noise logger was placed in 2011 and from
2015 onwards AMAR noise loggers have been
deployed including loggers deployed by NOAA in
Aruba, Bonaire, Dominican Republic (Silver Bank),
Guadeloupe (West and East Coast), Martinique,

Help us learn more about Marine Mammals that visit or inhabit the waters of the Dutch Caribbean
by reporting your sightings. Please view page 66 for more information.
Please report your sightings here: https://www.dcnanature.org/report-marine-animal

and St. Martin as part of the Caribbean Humpback
Acoustic Monitoring Programme (CHAMP).
Noise loggers detect all ambient noise, including
natural background noise produced by tidal current and waves, fishes and crustaceans (snapping
shrimp) and anthropogenic noise from shipping,
seismic operations and naval sonar. Shipping
intensity is high in some parts of the Caribbean and
this could interfere with sound produced by marine
mammals and fish. Humpback whales and minke
whales, in particular, have distinctive vocalizations.
Male humpback whales “sing” and minke whales
produce calls or pulse trains.

This work not only highlights the feasibility of
using passive acoustic monitoring to record the
presence of marine mammals in otherwise remote and understudied areas but also opens the
door to the tracking of migration routes and first
estimates of marine mammal densities in
the region.

Saba Bank
From December 2011 to April 2012 the distinct continuous acoustic presence of humpback whales was
detected around the Saba Bank demonstrating
consistent use of the Saba Bank during their winter
breeding season. There was a general increase in
song positive hours at the end of December, which
peaked in February and tailed off towards the end
of April. From February to April whale song were
recorded 89% of the time (de Haan, 2016; Risch &
de Haan, 2016). For more information on humpback whales see chapter 3.3.4.
In 2012, the occasional presence of minke whales
was also detected with most pulse trains recorded
between February and April. Acoustic loggers also
picked up distinctive vocalizations by grouper,
squirrelfish and damselfish (de Haan, 2016; Risch &
de Haan, 2016).
Saba Bank Management Unit cleaning one of the IMARES acoustic
loggers positioned on the Saba Bank, Photo by: © Chizzilala
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Marine Mammal Sightings

Scheidat et al. (2015) reported sightings by fishermen of marine mammals over the course of three years. During this time a total of 1,428 days
at sea were monitored; 1,020 from Saba (from July 2012 to November
2014), 292 from St. Eustatius (from November 2012 to November 2014),
and 116 from Bonaire (from January to October 2014). The study provided
interesting information on the spatial and seasonal distribution of cetaceans. Not surprisingly it reveals a marked difference in occurrence of
cetaceans between the islands. The highest number of whale sightings,
per effort, was recorded in Saba, with 36 sightings of 62 animals, or a relative density of 0.04 whales per fishing trip. The relative density of dolphins
in Bonaire’s waters was markedly higher than the densities observed on
the other islands, with a relative density of 0.16 dolphins per fishing trip.
The most dolphin sightings came from Saba, with 71 sightings and a total
of 877 individual animals.
In addition, Nature Foundation St. Maarten has been collecting sightings
by dive centers, yacht charter companies, marinas and private individuals.
The most abundant marine mammal species recorded was the
humpback whale, with 41 individuals in 2012, including calves. The
second most abundant species was the common bottlenose dolphin
(Tursiops truncatus), with 21 individuals; the third most abundant
species was the long-snouted spinner dolphin (Stenella longirostris) with
15 individuals recorded. Various sperm whales (Physeter macrocephalus),
including mothers with calves, were also observed (Nature Foundation
St. Maarten, 2011).
Bottlenose dolphins
Key geographical areas for cetaceans are emerging from this work. The
Saba Bank appears to be an important habitat for dolphins, particularly
bottlenose dolphins (Tursiops truncatus) (Scheidat et al., 2015). This
discovery gave some credit to the claim that resident groups of bottlenose
dolphins use the Saba Bank seasonally. Photo identification of dolphins

can shed light on the occurrence of resident groups. Bottlenose dolphins
are the most common species observed in the windward Dutch Caribbean
(Debrot et al., 2013a). It is clear that the bottlenose dolphin is a resident
species in the leeward Dutch Caribbean (Debrot et al., 2017). On Bonaire,
sightings were mostly close to shore (<1km) and on the island’s western
side. Since 1999 Ron Sewell has been collecting data on bottlenose dolphins around the west coast of Bonaire. For the leeward Dutch Caribbean,
the largest number of records are for the bottlenose dolphin (41) and spinner dolphin (40). However, in terms of number of individuals, the spinner
dolphin is much more common (1,379) than the bottlenose dolphin (544),
followed by short-finned pilot whale (370) and pantropical spotted dolphin
(106) (Debrot et al., 2011).
Temporal distribution
The study of Scheidat et al. (2015) also detected a number of seasonal
patterns. Most whale sightings around Saba and St. Eustatius took place
in March, as opposed to September-October in Bonaire. The few whales
that were identified to species level were humpback whales (Megaptera
novaeangliae). In the windward Dutch Caribbean, humpback whales
were reported between October-June, common minke whales between
February-April and sperm whales between January-March (Debrot et al.,
2011a; Debrot et al., 2013a, Debrot et al., 2017; Risch et al., 2014) These
seasonal patterns support current knowledge on whale migration patterns
in the area. Seasonal occurrences of dolphins were also apparent for Saba,
with a marked increase in sightings in March (Scheidat et al., 2015).

Overview of whale and dolphin sightings during the Caribbean
Netherlands port sampling (2012- 2014). (Scheidat et al., 2015)
Whale sightings
Bonaire: 4 (4 individuals)
Saba: 36 (62 individuals)
St. Eustatius: 2 (5 individuals)
Total: 42 (71 individuals)
Dolphin sightings
Bonaire: 19 sightings (341 individuals)
Saba: 71 sightings (877 individuals)
St. Eustatius: 3 sightings (144 individuals)
Total: 93 (1.362 individuals)

This study by Scheidat et al. (2015) has revealed that, while there is room
for improvement, the port sampling method has potential for cetacean
monitoring. The method provides year-round information on cetacean
distributional patterns and habitat use. It is low cost, demands little
additional effort from participants and uses established port sampling
methods. It is already providing valuable baseline data that enables the
identification of research areas that require further investigation.
Bottlenose dolphin, Photo by: © NASA
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Humpback and Bryde’s whales
By Dr. Per J. Palsbøll
Humpback migrations between
feeding and breeding grounds
Humpback whales (Megaptera novaeangliae)
undertake some of the longest seasonal migrations known among animals (Stone et al. 1990).
Summers are spent in foraging grounds at high
latitudes in temperate and sub-polar waters
(Katona & Beard, 1990). During the fall and early
winter most individuals migrate towards the
equator to spend winter in tropical waters in
their breeding grounds (Dawbin, 1966; Katona &
Beard, 1990). Despite the extensive fall migration
humpbacks do not feed during the winter, which
is their mating and calving season (Dawbin, 1966).
Females give birth to one calf during the winter in
their breeding grounds, approximately one year
after becoming pregnant (Robbins, 2007). The calf
relies upon its mother for sustenance in the form
of high caloric milk. The lactation process places
very high energetic demands on the mother,
which loses around 30 percent of her body weight
during this period (Robbins, 2007). During the
spring, the calf migrates together with its mother
to a high latitude foraging ground where it spends
the summer, eventually separating from the
mother during fall when it will migrate back to the
winter breeding grounds on its own (Clapham et
al., 1993; Robbins, 2007). With very few exceptions

individual humpback whales keep returning to
their maternal summer foraging ground their entire life (Clapham et al., 1993; Palsbøll et al.,1995;
Robbins, 2007).
Recovering western North
Atlantic humpback population
Humpback whales are relatively slow-moving
whales which, along with a tendency to congregate in specific, predictable areas, made them
a target for commercial whaling during the late
19th and early 20th centuries in the North Atlantic
(Punt et al., 2006). As a result, the population
was decimated to very low numbers on both
sides of the North Atlantic. After full protection
was afforded in the early 1960s, the humpback
whales in the western North Atlantic appear to
have increased to approximately 10,000 (Smith et
al. 1999) and 12,000 (unpublished) individuals in
1992/93 and 2004/5, respectively.
30 years of trans-North Atlantic collaborative research projects
These estimates were based upon two large
trans-North Atlantic collaborative research efforts,
YoNAH (Years of the North Atlantic Humpback
Whale) conducted in 1992 and 1993, and a second,
mainly US based effort, in 2004 and 2005 (project

MoNAH, More of the North Atlantic Humpback
Whale). Two key kinds of data were collected
during the YoNAH/MoNAH projects; photographs
of the underside (ventral) of the tail, also called the
fluke, and, small skin biopsies.
Tail (fluke) photographic identification

The pigmentation pattern on the ventral side
of the fluke, as well as, the serrations along the
trailing edge are unique to individuals and have
been used to identify and map the movements
of individual humpback whales globally since the
late 1970s (Katona & Whitehead 1981). The largescale collection of skin biopsies from free ranging
whales during the YoNAH project was something
new at the time.

The name of the Sanctuary
“Yarari” is a Taíno Indian
word, meaning ‘a fine place’.
It is intended to provide
“a fine place” for marine
mammals and sharks
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Bryde’s Whale, Photo by: © Katja Kirschner

Genetic “tagging” from skin biopsies

The genetic analyses of the skin biopsies were not originally intended
for identification of individuals, but aimed at assessing large-scale
population structure. However, recent advances in “genetic fingerprinting” (i.e., CSI-style DNA identification) made it possible to identify individuals and their sex in all ~3,000 skin biopsies collected from
North Atlantic humpback whales at the time (Palsbøll et al., 1997).
The subsequent MoNAH project (2004/2005) collected an additional
3,700 skin biopsy samples and the resulting abundance estimate was
based mainly upon genetic (rather than photographic) identification
of individuals, although fluke photos were also collected. All in all, the
current collection of skin biopsy samples from North Atlantic humpback whales now counts ~8,000 skin biopsy samples, representing
5,700 unique genetic fingerprints (i.e., individuals) and is curated by
Drs. Per Palsbøll and Martine Berube at University of Groningen
(the Netherlands).
Separate eastern North Atlantic
humpback whale population
During both the YoNAH/MoNAH projects all efforts in the breeding
grounds were directed towards the western North Atlantic. The vast
majority of skin samples (and fluke photographs) were collected
from humpback whales in the main banks and bays north of the
Dominican Republic; such as Silver Bank, Navidad Bank and Samana
Bay. In contrast, only few skin samples and fluke photos were collected in the eastern Caribbean and eastern North Atlantic breeding
grounds. So far 50 and 13 samples have been collected in the Cape
Verde Archipelago and St. Martin in the eastern Caribbean, respectively. One key question is if there is/was a separate eastern North
Atlantic humpback whale population. The Yankee whalers from the
US east coast caught many humpback whales in the Cape Verde
Archipelago during the early 20th Century (Punt et al., 2006), as did
the Norwegians off northern Norway during the summer and winter
(Ingebrigtsen, 1929). Re-identifications of individual humpback
whales from their fluke photographs, as well as, genetic fingerprints
have identified individuals that were “observed” both in the Cape
Verde Archipelago/eastern Caribbean and northern Norway (Stevick

et al., 2016). Some individuals were even sighted both in the Cape
Verde Archipelago and the eastern Caribbean (Stevick et al., 2016).
The abundance estimates based upon these photo matches suggest
a very low population size in the Cape Verde Archipelago at 2-300
individuals (Ryan & Wenzel 2014) in contrast to ~12,000 in the western North Atlantic. Humpback whales satellite tagged in the eastern
Caribbean showed some latitudinal movements across the Caribbean
although most tracks are of too short duration to make long-term deductions (Kennedy et al. 2013; 2014). The genetic analyses also found
the genetic diversity in samples from the eastern Caribbean and Cape
Verde Archipelago to be much lower compared to the western North
Atlantic, which was consistent with the very low abundance estimate
for the Cape Verde Archipelago (Palsbøll, unpublished data).
Humpback “breeding” populations
Genetic data, of the kind collected from the North Atlantic humpback
whale skin biopsies, can, among many other uses, be employed to
assess how many “breeding” populations the sampled individuals
possibly originate from, as well as, which individuals originate from
the same breeding population. It is also possible to identify individuals of “mixed” ancestry, i.e., individuals that are offspring of parents
from two different “populations”. The result of this kind of analysis in
200 western Caribbean humpback whale samples and all individual
humpback whales sampled in the Cape Verde Archipelago/eastern
Caribbean revealed an unexpected pattern. All individuals, but one,
sampled in the western Caribbean were inferred as originating from
one population. In contrast, the samples from the eastern Caribbean
and Cape Verde Archipelago contained individuals from two different
breeding populations, one was that which the western Caribbean
individuals belonged to (Palsbøll et al., unpublished data). The other
“population” was only identified among the eastern North Atlantic
individuals (and a single western Caribbean individual). In addition,
a number of eastern North Atlantic individuals were of mixed ancestry, i.e., they appeared to be offspring of parents of which
one parent belonged to an “eastern” and the other to a “western”
North Atlantic population.
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Saba Bank

A preliminary genetic analysis of 14 humpback whale
skin biopsy samples collected in Saba Bank during 2014
confirmed this hypothesis, i.e., the humpback whales
sampled in Saba Bank were genetically more similar
to the humpback whales sampled in the Cape Verde
archipelago than they were to samples collected from
humpback whales in the “western” Caribbean (Palsbøll
et al., unpublished data).
Immigration from western
North Atlantic population into
eastern North Atlantic population
The outcomes of these genetic analyses led to the
hypothesis of a recent relative increase of immigration of humpback whales from the rapidly recovering
western North Atlantic population into the essentially
non-recovering eastern North Atlantic population. The
genetic analyses suggested that approximately ~50-60
humpback whales per generation migrated from the
western Caribbean into the Cape Verde Archipelago/
eastern Caribbean. The immigrant western Caribbean
individuals appeared to have mated with eastern North
Atlantic individuals, resulting in the high proportion of
individuals among the eastern North Atlantic individuals
with a mixed ancestry (Palsbøll et al., unpublished data).
Before whaling, the abundance in the western and
eastern North Atlantic “populations” was estimated
at ~5,000 and ~25,000 individuals (Punt et al. 2006).
However, now, a century after whaling, the difference in
abundance (at 300 and 12,000 in the eastern and western Caribbean, respectively) is an order of magnitude
larger due to the very different recovery rates. Hence,
even if the immigration rate per “capita” has remained
constant in both populations, the western Caribbean
population is contributing a proportionally larger
number of immigrants to the eastern North Atlantic

population per generation. Immigrant individuals interbreed with eastern North Atlantic humpback whales.
The result of this high immigration rate and subsequent
mating is an ongoing decline of the eastern North
Atlantic “gene pool” (Palsbøll et al., unpublished data).
These recent findings sadly showed that even a century
after its cessation, whaling continues to endanger and
may perhaps result in the extinction of local whale
populations. In this specific case, a “concealed” genetic
extinction due to differential rates of post-whaling
recovery. Modeling is ongoing to determine how long it
will be before the humpback whales in the Cape Verde
Archipelago and eastern Caribbean will be completely
supplemented by western North Atlantic humpback
whales (Palsbøll et al., unpublished data).
Future research
Several key questions have arisen from this work;
how far west in the Caribbean does the distribution of
humpback whales from eastern North Atlantic population stretch? Are there other breeding grounds in the
eastern North Atlantic, such as off Mauritania, where
humpback whales have been sighted during the winter?
The recently initiated EU funded project CARI’MAM
will likely contribute some new data and potential new
insights towards these questions. However, in order to
truly understand the current and past processes that
determines the presence and abundance in the Dutch
Caribbean a wide-ranging assessment of low latitude
areas that host humpback whales during the winter is
needed. Seasonal migrations also imply that connections between winter and summer areas are key, since
endangerment (e.g., entanglement in fishing gear on
summer areas) may affect humpback abundance in
parts of the winter breeding range, such as in the Yarari
Sanctuary.
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Top:
https://whaletracking.uit.no
Migration route of satellite tagged
North Atlantic Humpback Whale
from Norway. Three tagged whales
migrated to the Caribbean.
Credit: North Norwegian Humpback
Whale Catalogue (NNHWC)

Below:
Migration route of the North
Atlantic Humpback Whale
Credit: Riccardo Pravettoni,
UNEP/GRID-Arendal
http://www.grida.no/resources/7655

Box 1: Contributors to the North Atlantic humpback whale genetic database curated by the Marine Evolution and
Conservation (MarECon) group at the University Groningen’s Institute of Evolutionary Life Sciences (GELIFES).
Institute

Contributor

Center for Coastal Studies (Provincetown, Massachusetts, USA)

Drs. Jooke Robbins and David Mattila

US National Marine Fisheries Northeast Science Center (Woods Hole, Massachusetts, USA)

Drs. Peter Corkeron, Richard Pace, Frederick Wenzel and Tim
Smith (retired).

National Marine Mammal Laboratory (Seattle, Washington, USA)

Dr. Phillip Clapham

Mingan Island Cetacean Study (Mingan, Quebec, Canada)

Dr. Christian Ramp and Richard Sears.

Memorial University (St. Johns, Newfoundland, Canada)

Dr. Jon Lien (deceased)

Marine Research Institute (Reykjavik, Iceland)

Dr. Gisli Vikingsson

Marine Research Institute (Bergen Norway

Dr. Nils Øien

Greenland Nature Research Institute (Nuuk, Greenland)

Drs. Finn Larsen (now at AQUA) and Mads-Peter Heide-Jørgensen

Norwegian Polar Institute (Tromsø, Norway)

Drs. Kit Kovacs and Christian Lydersen

Allied Whale, College of the Atlantic (Bar Harbour, Maine, USA). Dr. Peter Stevick

Dr. Peter Stevick

Marine and Environmental Sciences Centre (MARE)
with the Institute of Marine Research (IMAR, Horta, Portugal)

Dr. Mónica Silva

Atemar (Santo Domingo, República Dominicana)

Dr. Oswaldo Vásquez

Wageningen Marine Research (Den Helder, the Netherlands)

Dr. Sophia Brasseur

Marine Mammal Biology and Genetics (BioGeMME) Université
de Bretagne Occidentale (Brest, France) Jung

Dr. Jean-Luc Jung

Irish Whale and Dolphin Group (Kilrush, Ireland)

Drs Simon Berrow and Conor Ryan

Bios.CV (Boa Vista, Republic of Cape Verde)

Pedro Lopez Suarez

Réserves Nationales Naturelles Marines de Saint-Martin et Saint Barthélémy

Dr. Nicolas Maslach

Megaptera (Paris, France)

Dr. Michel Vély
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Bryde’s whales
The Dutch Caribbean is also home to Bryde’s whales
(Balaenoptera edeni), a unique baleen whale that (contrary to
most baleen whales) do not migrate to high latitudes during the
summer to forage, but is an all-year low latitude resident. Only two
genetic studies aimed at North Atlantic Bryde’s whales have been
conducted to date (Rosel & Wilcox 2014; Luksenburg et al. 2015). The
little studied Bryde’s whale is likely comprised of multiple genetically
divergent populations, possibly representing different species. These
two studies by Luksenburg et al. (2015) and Rosel and Wilcox (2014)
strongly suggests that the Bryde’s whales in the Gulf of Mexico and
Dutch Caribbean are unique and distinct forms of Bryde’s whales.
Rosel and Wilcox (2014) analysis found that the Gulf of Mexico Bryde’s
whale population was (i) evolutionary distinct (Luksenburg et al. 2015)
and (ii) contained very low levels of genetic variation. The latter
could imply that the current population size is very low, or the low
genetic diversity could be due to a low historical population size.
However, the published genetic data from four Bryde’s whale
samples collected in Aruba were from another sub-species, B. e.
brydei, (Luksenburg et al. 2015). At present the temporal densities
and range of Bryde’s whales in the Dutch Caribbean, as well as their
abundance, is unknown.
In conclusion, the waters of the Dutch Caribbean islands appear to be
the “home” to unique, and likely vulnerable, populations of Bryde’s
and humpback whales. However, the state of our current knowledge
of these species in this area is poor and future research will hopefully
fill these knowledge gaps.

Antillean Manatees
The Antillean manatee (T. manatus ssp
manatus) is a subspecies of the West Indian
manatee (Trichechus manatus) (Deutsch et
al. 2008). The Antillean manatee is estimated
at less than 2,500 mature individuals, sparsely
distributed throughout the tropical and
subtropical Western Atlantic Coastal Zone
from the Bahamas to Brazil, including the
Caribbean Sea and Gulf of Mexico (Deutsch et
al. 2008). The declining manatee population
is threatened by habitat degradation and loss,
hunting, accidental fishing related mortality,
pollution, and human disturbance. They are
listed as Endangered on the IUCN Red list,
as their population is predicted to decline by
at least 20% over the coming 40 years (SelfSullivan & Mignucci-Giannoni, 2008).
Manatees can inhabit waters with
large changes in salinity concentrations
and therefore are often found in shallow
rivers and estuaries where they opportunistically feed on aquatic plants (Ortíz et al.,
1998; Deutsch, 2008). They can grow up to
4.5 m and weight up to 630 kg (U.S. Fish and
Wildlife Service, 2018).
It is possible that the Dutch leeward islands
(Aruba, Bonaire, Curaçao), prior or during the
Holocene, could have facilitated colonization and supported small populations of the
manatees (Debrot et al., 2006). The geographic isolation of the islands and use of this

defenseless species by the early Amerindian
inhabitants could explain why it is believed
that this species was eradicated around these
islands prior to European colonization (Debrot
et al., 2006). Today, suitable habitat for manatees is clearly missing around the Dutch leeward islands (Debrot et al., 2017). However,
the few manatees seen in the past years
around these islands suggest that they could
still form part of the active range of this rare
and elusive species (Debrot et al., 2006). A
manatee spotted in January 2018 by Armand
Cranen in Aruba may have been the same as
the one seen in Bonaire by STINAPA’s ranger
L. Eybrecht in July 2018, passing by the leeward islands and deriving from the population
inhabiting the waters of Venezuela, Puerto
Rico or Hispañola. Evidence from the Lesser
Antilles suggests that in pre-Columbian times,
manatees could have occurred regularly in
the Dutch Caribbean windward islands (Saba,
St. Eustatius and St. Maarten) but are now regionally extinct around these islands (Debrot
et al., 2006; Deutsch et al. 2008).

Island

Year

Record

Reference

Aruba

Pre-Pleistocene

Fossil Manatus sp.

Martin, 1888; de Buisonjé, 1974; Van Oort, 1902 ; Rutten, 1931

January 2018

Visual sighting alive

Observed by Armand Cranen. Aruba Marine Mammal
Foundation (Henriquez, A. personal communication with
Paul Hoetjes on 11th of July)

July 2018

Visual documentation alive

Luigi Eybrecht /STINAPA Bonaire/ (Film footage by
L.Eybrecht can be seen here)

Pre-Pleistocene

Fossil Manatus sp.

Martin, 1888; de Buisonjé, 1974; Rutten, 1931

1970

Visual sighting alive

M. Rijna†, personal
communication to G. van Buurt, late 1970s
(Debrot et al., 2006)

February 2001

Visual sighting alive

Huang, A., van Duuren, R., personal communication
(Debrot et al., 2006)

September 2005

Visual documentations alive

Siberie, R., Lucas, F., personal communication (Debrot et al.,
2006). Photo by A. Debrot can be found here on page 12.

Saba

Pre-Columbian

Fossil Manatus sp.

Hoogland 1996; Hoogland and Hofman 1999

St. Maarten

Late 1980’s, probably 1987 or 1988

Visual sighting alive

Robbie Cijntje, Nature Foundation St. Maarten, personal
communication) (Debrot et al., 2006)

Bonaire

Curaçao

The recent rare sightings show that manatees
have the dispersal capacity to reach the Dutch
leeward Islands. The Yarari Marine Mammal
and Shark Sanctuary includes habitats of former and potential future renewed importance
for the endangered West Indian manatee
(Debrot et al, 2011). It is hoped that together
with other regional marine mammal protection initiatives this species could be saved
from extinction.
Manatee on Bonaire, Photo by: © Luigi Eybrecht/ STINAPA Bonaire
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Regional Comparison

Leeward versus Windward Caribbean
In comparison, there are fewer documented marine mammal strandings
in the windward islands (St Maarten,
Saba and St Eustatius) than in the
leeward Dutch islands (Aruba, Curaçao
and Bonaire) (Debrot et al., 2011a).
The leeward Dutch islands have the
most confirmed species of the Dutch
Caribbean. The islands with most species
confirmed are Curaçao and Aruba (16
species). There is also an indication that
beaked whales and Bryde’s whale are
more common around the leeward Dutch
islands, whereas humpback whales are
more common around the windward
Dutch islands (Debrot et al., 2013).
Debrot et al. (2017) also found that:
“There are no species with confirmed
sightings for only the windward islands
(Saba, St. Maarten and St. Eustatius).
There are 8 species known to occur in
both the leeward as in the windward
Dutch Caribbean: bottlenose dolphin;
spinner dolphin; Atlantic spotted dolphin;

short-finned pilot whale; humpback
whale; sperm whale; Cuvier’s beaked
whale; and the west Indian manatee.
There are no confirmed sightings of minke
whale but it is probably quite common for
the windward islands, based on confirmed
acoustic detections (Risch et al., 2014;
Risch and de Haan 2016). Most species
(11), however, are so far only confirmed
to occur near the leeward islands (Aruba,
Bonaire, Curaçao): rough-toothed dolphin;
Pantropical spotted dolphin; striped
dolphin; Risso’s dolphin; Fraser dolphin;
melon-headed whale; Bryde’s whale;
false killer whale; dwarf sperm whale;
Gervais’ beaked whale; and killer whale.
Nevertheless, as in the future more observations undoubtedly will become available, it is likely that many of these species
will eventually also be confirmed in the
windward Dutch Caribbean.”
Dutch Caribbean versus
the Wider Caribbean
The Yarari Sanctuary has a relatively high
documented marine mammal species
richness in the Wider Caribbean Region.

Marine mammal species richness of the Wider Caribbean Region (Poussart 2012). Note: this figure
presents an ideal version of the Yarari Sanctuary boundaries (indicated as ‘under development’). In its current
realization the southern part of Yarari Sanctuary is considerably smaller than its ultimate potential size as
it currently does not include the EEZs of Aruba or Curaçao but only the EEZ of Bonaire). For the Windward
islands it does not include St. Maarten, but only the EEZ of Saba and St. Eustatius. (Debro et al., 2017)
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Research and Monitoring Recommendations
Debrot et al. (2017) described the following
recommendations for key research and monitoring:
•

Monitor fishery activity, ship traffic and potential
interactions with marine mammals inside
Yarari Sanctuary.

•

Monitor cetacean distribution and abundance
inside the Yarari Sanctuary at different times
of the year.

•

Monitor background noise levels inside the
Yarari Sanctuary.

•

Determine contaminant loads of cetaceans
inside the Yarari Sanctuary and their prey species.

•

Determine the source of marine debris found
in the Yarari Sanctuary.

Recommendations by Dr. Per J. Palsbøll:
Which marine mammal species use the Yarari
Sanctuary and when.
�
Possible methods: ship/aerial surveys,
		
acoustic monitoring, environmental DNA
		
(eDNA – extremely useful for low density
		
(rare) species detection).
•

�
Determine which sub-species of Bryde’s whales 		
		frequent the Yarari Sanctuary, their abundance,
		
ranges and how they connect with other
		
con-specific populations/areas.
		
(DNA (tissue sampling))
Abundance of those species that use the
Yarari Sanctuary in relevant seasons
�
Possible methods: surveys, capture-mark-recapture
		
(e.g., tagging, genetic tagging, photo identification,
		acoustics)
•

Range – locally (i.e., within Yarari Sanctuary) and
annually, such as migration patterns and degree of
connectivity with other “populations”.
�
Possible methods: Satellite radio tagging, acoustic 		
		
tagging (sharks), genetic, photographic and “physical
		
tags” tagging. Population genetic analysis.
�
For research questions regarding humpback
		
whales see page 21.
•
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•

Assessment of the level of potential threats to endangered
species, such as ship strikes, entanglement in fishing gear, 		
overfishing of prey, pollutants (some species may not eat when
visiting the YS, such as humpback whales), overfishing of prey,
habitat destruction, disturbance of critical (e.g., nursing)
habitats, whale/shark watching, debris (e.g., plastic),
noise pollution etc.
�
Possible methods: various –
		
from molecular to sightings
Other priority recommendations and action points (governance, legal
resources, finances, personal and logistics and management) towards
implementation of marine mammal conservation for Saba and the
Saba Bank Yarari sector are listed in Debrot et al. (2017).

Regional Marine Mammal initiatives
Migratory marine mammals species rely on a network of
interlinked habitats throughout their extensive migratory
journeys, including areas for feeding and breeding. Therefore,
it is of great importance to create a network of marine protected areas within the Caribbean and beyond. Currently the
most relevant sister sanctuaries in the Caribbean region are
(1) Stellwagen Bank National Marine Sanctuary (U.S.), (2)
Bermuda Marine Mammal Sanctuary (Bermuda), (3) Bancos
de la Plata y de la Navidad (Dominican Republic) and (4)
Agoa (around the French Antillean islands of Guadeloupe,
Martinique, Saint Martin and Saint Barthélémy). Even though
the sister sanctuaries differ greatly in size, marine mammal
density, the nature and intensity of threats to address, funding level and staffing (Debrot et al., 2017), partnerships would
provide, besides transboundary protection, opportunities for
knowledge exchange and monitoring collaborations. Socalled ‘sister’ sanctuary Memoranda of Understanding (MoUs)
were established between Stellwagen Bank and Bancos de
la Plata y de la Navidad, between Stellwagen Bank National
Marine Sanctuary and Agoa, Yarari and Agoa and Yarari and
Stellwagen Bank National Marine Sanctuary. The Netherlands
and the Dominican Republic are presently working on a MoU
between Yarari and Bancos de la Plata y de la Navidad.

Map of marine mammal sanctuaries in the Caribbean and surrounding area (http://www.caribtails.org/conservation.html).
Note: the Yarari Sanctuary now also includes St. Eustatius
(total 25,390 sq km).
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SPAW Protocol

The Protocol Concerning Specially Protected Areas and Wildlife
(SPAW) (2000) is part of the Convention for the Protection and
Development of the Marine Environment of the Wider Caribbean
Region (Cartagena Convention, 1986). It is the only regional biodiversity agreement for the advancement of the conservation and protection of the marine mammals in the Wider Caribbean Region (Debrot
et al., 2017). The marine mammal species illustrations on page 14
provide information on the level of protection per species.
In 2008, a Caribbean Marine Mammal Action Plan (MMAP) was adopted by the Parties to the SPAW Protocol (UNEP, 2008). The goal of
the MMAP is to assist participating governments in the region in their
efforts to develop and improve marine mammal conservation policies and practices. Priorities for implementation of the MMAP have
been established and are regularly updated (UNEP, 2012). The MMAP
consists of five target areas: increased scientific knowledge, enhanced
public understanding, protective measures, policy development and
improvement of law and its application.
The long-term objectives are:
• Conservation and recovery of all marine mammal species and populations, and protection of their habitats in the region (e.g. feeding,
breeding, and calving grounds, movement corridors, etc.).
• Establishment of regional cooperation programs to increase scientific, technical, and educational exchange among relevant national,
regional, and international organizations.
The MMAP has given rise to many of the activities aimed at protecting
marine mammals in the region, not least the establishment of more
sanctuaries (Agoa, Bermuda, Yarari) and the sanctuaries’ network.

Dutch Caribbean
Cetacean Network (DCCN)

A marine mammal stranding response network in the Dutch
Caribbean, DCCN, was set up as an electronic mailing group in 2009
after a training workshop on Curaçao for all six Dutch islands, as part
of the implementation of the MMAP for the Wider Caribbean of the
SPAW Protocol. The network uses the stranding guidelines by Ward
et al. (2013). The group regularly exchanges information on strandings and sightings, and brings together marine mammal experts from
Venezuela, the U.S., the Netherlands, the eastern Caribbean, marine
park managers and other responders on each of the Dutch islands.
The network is strengthened through training of volunteer responders
to ensure safety, optimal scientific data collection and analysis, and
proper handling in case stranded animals are still alive. The DCCN
is part of the Southern Caribbean Cetacean Network (SCCN) and
Eastern Caribbean Cetacean Network (ECCN). SCCN was set up to
promote research on cetaceans around Aruba, Bonaire, Curaçao (ABC
islands) and beyond.

Marine Mammal Protected
Area Network (MAMPAN)

In 2012, the first meeting was convened within the framework of
the MMAP, to bring together the marine mammal sanctuaries in the
Caribbean and northern Atlantic wintering grounds, as well as, various
marine mammal experts active in the region. This led to several successful joint activities. At a second workshop, in 2015, various sanctuaries working in cooperation, reconfirmed and agreed to keep working
together as a network of marine mammal sanctuaries, the Marine
Mammal Protected Area Network (MAMPAN). The Yarari Sanctuary is
part of this network.
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The Sister Sanctuary Program

The U.S. Stellwagen Bank National Marine Sanctuary’s (SBNMS)
mission is to protect humpback whales while feeding and nursing
within different sanctuary waters. Humpback whales travel between
the rich feeding grounds in the cold Northern Atlantic waters off
the eastern shore of the U.S. (e.g. the SBNMS), Canada, Greenland,
Iceland, and northern Europe to warm Caribbean and African breeding grounds. To help protect them when they leave the sanctuary,
SBNMS has established a Sister Sanctuary Program, as part of an
international global vision of Marine Mammal Protected Areas worldwide. It includes Stellwagen Bank National Marine Sanctuary (US),
Agoa (French Antilles), the Yarari Sanctuary (Caribbean Netherlands),
the Dominican Republic and Bermuda’s Marine Mammal Sanctuaries.
They collaborate with UNEP’s Specially Protected Areas and Wildlife
(SPAW) Program, with the mission to protect North Atlantic humpback whales and their ocean habitat (Debrot et al., 2017).

This humpback fluke tail was photographed by Candice Volney and
Saba Marine Park Ranger Jelle van der Velde in 2016 in Saba.
After submission the photograph to CARIB tails, the whale was
identified within the North Atlantic Humpback Whale Catalog as
number na2599. This humpback was first spotted in the Dominican
Republic in 1980, then again in 2004, and in Saba in 2016.

CARIB Tails Humpback Whale
Migration Data Collection

MaMa CoCo Sea

CARIB Tails (http://www.caribtails.org) is an international
Citizen Science Project to track humpback whale migration
in the region between the SBNMS and its sister sanctuaries across the Caribbean including the Dutch Caribbean.
Individual humpback whales are identified by the black
and white patterns on the underside of their (tail) flukes.
Natural markings on the flukes captured through photography have allowed researchers to monitor the movements, health and behavior of individual humpbacks since
this research began in the 1970’s.

In 2011, the 2nd International Committee on Marine
Mammal Protected Areas (ICMMPA) conference gave
rise to a transboundary initiative, the Marine Mammal
Conservation Corridor for Northern South America
or MaMa CoCo SEA ranging from Northern Brazil to
Colombia. A second workshop hosted by Suriname in 2013,
was attended by participants from Brazil, French Guyana,
Suriname, Guyana, Venezuela, Trinidad & Tobago, Aruba,
and Colombia. With the Yarari Sanctuary including the
waters of Bonaire, and hopefully in the near future also of
Curaçao and Aruba, it is part of the MaMa CoCo SEA.

Marine Spatial Planning
for Mammal Corridors

Caribbean Marine Mammals Preservation
Network (CARI’MAM)

The SPAW-RAC, the Regional Activity Center for the
implementation of the SPAW protocol, developed a mapping tool (http://www.car-spaw-rac.org/?-SPAW-RACMapping-Application-) that allows the display of different
information concerning marine mammals in the Wider
Caribbean Region (distribution, species richness, threats,
protection). This was developed as part of a project funded
by the Government of Spain and UNEP called LifeWeb
“Broad-scale marine spatial planning of mammal corridors
& protected areas in Wider Caribbean & Southeast &
Northeast Pacific” (2010-2012). Initial activities and outputs include mapping of critical marine mammal habitats
and regional scale migration routes, together with socioeconomic information on human activities to underpin broad
scale spatial planning and management of human impacts
on large marine mammals in Caribbean and Southeast
and Northeast Pacific waters. The project further aimed
to assist planners and managers in initiating transboundary management and governance of marine resources via
capacity building and technical guidance of marine spatial
planning. The Government of the Netherlands Antilles
participated as partner in this project (Debrot et al., 2017).
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The Yarari Sanctuary has signed Memorandums of
Understanding (MoUs) with the French Caribbean Agoa
Sanctuary and with the U.S. Stellwagen National Marine
Sanctuary and participates in the CARI’MAM project (20182020), which aims to develop a network of marine protected areas dedicated to the conservation of marine mammals in the Greater Caribbean and beyond. This network
will aim at strengthening managerial skills and developing
common tools for management and evaluation purposes.
Furthermore, the proposed network includes a focus on
the development of respectful, sustainable commercial
operations for the observation of marine mammals (whale
watching) across the Caribbean, compatible with marine
mammal conservation. All of this fits within the framework
of the region wide MMAP adopted by the SPAW Protocol.
Direct protection through its Annexes, SPAW also obliges
its member countries to give full protection to all marine
mammals in the region (Annex II). Other international
agreements also confer protection to marine mammals.
The species illustrations on page 14 provide information on
the level of protection per species.

Summary and Opportunities

Debrot et al. (2017) summarized the follow regional initiatives and their opportunities for the Yarari Sanctuary*:

Initiative

Context / origin

Established (year)

Purpose / importance

Opportunities

SPAW Protocol

Cartagena Convention

2000

The only regional biodiversity agreement for the advancement of the
conservation and protection of the marine environment in the WCR

Framework to collaborate on cetacean conservation and management

MMAP

SPAW Protocol

2008

Assist participating governments in the region in their efforts to develop
and improve marine mammal conservation policies and practices

Support for marine mammal conservation policies and practices

Dutch Caribbean Cetacean
Network (DCCN)

SPAW Protocol

2009

Marine mammal stranding response network in the Dutch Caribbean

Ensure safety, optimal scientific data collection and analysis, and
proper handling in case stranded animals are still alive.

CARI’MAM project

An EU founded core partnership between AGOA,
Réserve Naturelle Saint
Martin, Réserve Naturelle
Ile du Grad-Connetable and
CAR-SPAW-RAC

2018

Project aims to develop a network of marine protected areas dedicated
to the conservation of marine mammals in the Greater Caribbean and
beyond

Strengthening managerial skills and developing common tools for
management and evaluation purposes

the Sister Sanctuary Program

Stellwagen Bank National
Marine Sanctuary

2006

Protection of population of humpback whales outside of U.S. borders

Collaboration opportunities to protect North Atlantic humpback
whales

Marine mammal watching

UNEP/WCR

2011

Principles, guidelines, standards and recommendations on marine
mammal watching operations

To be considered for Yarari management plan

Ship strikes

ICW-SPAW

2014

Recommendations to address collisions between marine mammals
and ships in the WCR

Enter into a partnership network agreement to address collisions
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Summary and Opportunities

Debrot et al. (2017) summarized the follow regional initiatives and their opportunities for the Yarari Sanctuary*:

Initiative

Context / origin

Established (year)

Purpose / importance

Opportunities

Marine spatial planning for
marine mammal corridors

Government of Spain and
UNEP in support of LifeWeb

2010

Project: "Broad-scale Marine Spatial Planning of Marine Mammal
Corridors and Protected Areas in Wider Caribbean and Southeast
& Northeast Pacific

Knowledge base. The Caribbean Netherlands was also represented and participated in the project

CARIB tails humpback
whale migration data
collection

Stellwagen Bank National
Marine Sanctuary, SPAW
and conservation partners

1970

CARIB Tails (http://www.caribtails.org/) is collecting migration
data on the population of humpback whales

Knowledge base on humpback whales

MaMa CoCo Sea

International Committee
on Marine Mammal
Protected Areas including
Agence des aires marines
protégées, NOAA and
other partners

2011

Marine Mammal Conservation Corridor for Northern South
America

Strengthen cooperation in the Southern Caribbean

* Table updated

Regional Marine Mammal initiatives

Yarari Marine Mammal and Shark Sanctuary - Content

... 31 32 33 34 35 ...

