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The Dutch Caribbean waters are home to more than 
thirty species of sharks and rays. This overview does 
not include species that are possibly occurring (no con-
firmed sightings) (Beek et al., 2014; Davies & Piontek, 
2017). In the Yarari Sanctuary, various international 

treaties which the Kingdom of the Netherlands has 
ratified, provide the legal grounds for shark and ray 
protection. The CITES Convention, the SPAW protocol 
and the CMS 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.Overview

SPECIES SCIENTIFIC NAME IUCN RED LIST CATEGORIES CITES CMS CMS Sharks MOU SPAW

Whale shark Rhincodon typus EN Appendix II Appendix I and II  Annex I ANNEX III

Nurse shark Ginglymostoma cirratum DD

Caribbean reef shark Carcharhinus perezi NT

Blacktip shark Carcharhinus limbatus NT

Lemon shark Negaprion brevirostris NT

Tiger shark Galeocerdo cuvier NT

Bull shark Carcharhinus leucas NT

Oceanic white tip shark Carcharhinus longimanus VU Appendix II ANNEX III

Silky shark Carcharhinus falciformis VU Appendix II Appendix II  Annex I ANNEX III

Blue shark Prionace glauca NT Appendix II

Sandbar shark Carcharhinus plumbeus VU

Table 3: Sharks and rays occurrences in the windward and leeward Dutch Caribbean (Based on van Beek et al., 2014; Davies & Piontek, 2017)

Family: Whale sharks – Rhincodontidae

Family: Nurse sharks – Ginglymostomatidae

Family: Requiem sharks – Carcharhinidae 

Yarari Marine Mammal and Shark Sanctuary  - Content

http://www.dcnanature.org
http://www.dcnanature.org


31 32 33 34 35 ......

Overview

SPECIES SCIENTIFIC NAME IUCN RED LIST CATEGORIES CITES CMS CMS Sharks MOU SPAW

Smooth hammerhead Sphyrna zygaena VU Appendix II ANNEX III

Scalloped hammerhead Sphyrna lewini VU Appendix II Appendix II Annex I ANNEX III

Great hammerhead Sphyrna mokarran EN Appendix II Appendix II Annex I ANNEX III

Bonnethead shark Sphyrna tiburo LC

Basking shark Cetorhinus maximus VU Appendix II Appendix I and II Annex I

Shortfin mako Isurus oxyrinchus VU Appendix II Annex I

Thresher shark Alopias vulpinus VU Appendix II Appendix II Annex I 

Bigeye thresher Alopias superciliosus VU Appendix II Appendix II Annex I

Big-eyed sixgill shark Hexanchus nakamurai DD

Bluntnose sixgill shark Hexanchus griseus NT

Table 3: Sharks and rays occurrences in the windward and leeward Dutch Caribbean (Based on van Beek et al., 2014; Davies & Piontek, 2017)

Family: Hammerhead sharks – Sphyrnidae

Family: Basking sharks – Cetorhinidae

Family: Mackerel sharks – Lamnidae

Family: Thresher sharks – Alopiidae

Family: Six/sevengill sharks – Hexanchidae
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Overview

SPECIES SCIENTIFIC NAME IUCN RED LIST CATEGORIES CITES CMS CMS Sharks MOU SPAW

Cuban dogfish shark Squalus cubensis DD

Shortspine spurdog Squalus mitsukurii DD

Cookiecutter shark Isistius brasiliensis LC

Gulper shark Centrophorus granulosus DD

Lined lanternshark Etmopterus bullisi LC

Caribbean lanternshark Etmopterus hillianus LC

West Indian lanternshark Etmopterus robinsi LC

Houndshark unspecified Triakis spp. 

Table 3: Sharks and rays occurrences in the windward and leeward Dutch Caribbean (Based on van Beek et al., 2014; Davies & Piontek, 2017)
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Family: Dogfish sharks – Squalidae

Family: Kitefin sharks – Dalatiidae

Family: Squaliform sharks – Centrophoridae

Family: Lantern sharks – Etmopteridae

Family: Ground sharks –Triakidae
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Overview

SPECIES SCIENTIFIC NAME IUCN RED LIST CATEGORIES CITES CMS CMS Sharks MOU SPAW

Antilles catshark Galeus antillensis

Whitesaddled catshark Scyliorhinus hesperius DD

Hoary catshark Apristurus canutus DD

Cuban Chimaera Chimaera cf. cubana DD

Gulf Chimaera Hydrolagus alberti DD

Smalltooth sawfish Pristis pectinata CR Appendix I Appendix I and II Annex I Annex II

Spotted eagle ray Aetobatus narinari NT

Southern stingray Dasyatis americana

Giant manta ray Manta birostris VU Appendix I and II Annex I Annex III

Table 3: Sharks and rays occurrences in the windward and leeward Dutch Caribbean (Based on van Beek et al., 2014; Davies & Piontek, 2017)

Family: Catsharks - Scyliorhinidae

Family: shortnose chimaeras - Chimaeridae

Family: Sawfishes – Pristidae

Family: Stingrays -Dasyatidae

Family: Manta/devil rays - Myliobatidae
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Illustrations top left Gulf chimaera until Hoary catshark - ©2018 Mercedes Madriz
Other sharks and rays - Emanuela D’Antoni (FAO) Food and Agriculture Organization of 
the United Nations, Original Scientific Illustrations Archive. Reproduced with permission.
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Illustrations sharks and rays - Emanuela D’Antoni (FAO) Food and Agriculture Organization of 
the United Nations, Original Scientific Illustrations Archive. Reproduced with permission.
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Threats
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Sharks are some of the most misunderstood spe-
cies. For generations, sharks have had an unde-
served bad reputation. People tend to see them as 
terrifying animals that pose a danger to everything 
that swims in the ocean, including humans. We 
now know that is very far from the truth; these 
magnificent creatures are essential to healthy 
oceans. 

Sharks keep our oceans healthy. These top preda-
tors remove sick or weak members of their prey 
populations. A decrease in number of sharks leads 
to a disturbed natural balance in the sea. This 
affects the entire ecosystem, including overall fish 
populations; healthy fish stocks are not only im-
portant for fishermen that depend on fishing but 
also for (dive) tourism and the local community. 
“People need healthy oceans and healthy oceans 
need sharks, the apex predator of the ocean,” Kalli 
De Meyer (DCNA Executive Director 2005-2018).

Shark populations around the globe have been in 
rapid decline for the past decades as overfishing 
and habitat loss have severely reduced their abun-
dance. Sharks and rays are especially vulnerable to 
overfishing and habitat degradation as they grow 
slowly, mature late, and produce few young. The 
IUCN estimates that one-quarter of the world’s 
sharks and rays are currently threatened with 
extinction (Dulvy et al., 2014). 

A decline in reef-associated sharks was observed 
throughout most of the Caribbean between 1993 
and 2008 (Ward-Paige et al. 2010).  No quantita-
tive historical data is available on the presence of 
sharks in the Dutch Caribbean before that time.  
However, there is a documented observation 
that in the 1880s sharks were ‘‘one of the most 
common types of fish’’ throughout the Leeward 
Antilles (Watkins, 1924). The two main threats 
to sharks and rays in the Dutch Caribbean waters 
are accidental bycatch and habitat loss and deg-
radation. There is also a risk of a shark and ray fin 
market developing, leading to illegal, targeted 
fishing of sharks and rays (van Beek et al., 2014).

People need  
healthy oceans  

and healthy oceans  
need sharks, the 
apex predator 
of the ocean

http://www.dcnanature.org
http://www.dcnanature.org


41 42 43 44 45 ......Yarari Marine Mammal and Shark Sanctuary  - Content

Threaths

Fishery
More than 100 million sharks and rays are killed 
each year as a result of fishing and shark finning 
activities, which is far above the rate that they 
can reproduce (Worm et al., 2013). The demand 
for fins and other shark and ray products has 
driven a number of species close to extinction. In 
the Dutch Caribbean, illegal fishing on sharks by 
foreign vessels sporadically occurs (van Beek et al., 
2014). Local fishing effort in the Dutch Caribbean 
does not target sharks and rays, but there is an 
unwanted bycatch. Sharks are considered nuisance 
species by some fishermen. Most sharks caught are 
not discarded alive, but consumed locally, used as 
bait, or (reportedly) killed and discarded at sea (van 
Beek et al., 2013). Nature management organisa-
tions are encouraging fishermen to use circle hooks 
instead of J-hooks and to return trap caught sharks 
to the reef alive. 

Sharks and rays rely on a network of interlinked 
habitats throughout migratory journeys, includ-
ing areas outside the Yarari Sanctuary with poor 
sustainable fishing regulations. Therefore, it is of 
great importance to create a network of marine 
protected areas within the Caribbean and beyond 
to safeguard these transboundary species.

Habitat Loss and Degradation
Sharks and rays in the Dutch Caribbean are com-
mon in the nearshore environment and there-
fore are threatened by loss and degradation of 
nearshore habitat such as coral reefs, mangroves 
and seagrass beds. These ecosystems have suf-
fered considerable declines in health and abun-
dance in recent decades in the Wider Caribbean 
Region (Jackson et al., 2014; Polidoro et al., 2010; 
Orth et al., 2006). Coral reefs, mangroves and sea-
grass beds in the Dutch Caribbean are not immune 
to regional trends and the effects of global climate 
change (e.g. more intense bleaching events and 
hurricanes) and are also showing signs of distress 
(Steneck & Wilson, 2017; de Bakker et al., 2017; 
DCNA, 2018). Local stressors have been identified 
as significant drivers of ecosystem degradation 
throughout the Wider Caribbean Region, particu-
larly overfishing, invasive species, coastal develop-
ment and pollution associated with increases in 
tourism visitation and local populations. The result-
ing increases in eutrophication and sedimentation 
are highly detrimental to these ecosystems.

Climate Change
In addition to the above described climate change 
impacts, elevated ocean temperatures have been 
found to influence several biological processes of 
coral reef fish including oxygen consumption,  
 

metabolism and growth (Munday et al., 2009; 
Duffy et al., 2016). Most fish species are ecto-
therms, meaning that ocean temperature plays a 
central role in the regulation of their physiological 
functions. A few studies have investigated the 
impact of thermal stress and ocean acidification 
on sharks.  Even though some species may possess 
adaptations to changing conditions, some studies 
have shown that an increase in ocean temperature 
and acidity can impact sharks’ survival by changing 
their feeding behavior and other biological pro-
cesses (Chapmann et al., 2011; Dixon et al., 2014; 
Green & Jutfelt, 2014; Tullis & Baillie, 2015). 
 
Changing ocean temperature and chemistry condi-
tions are likely to influence many oceanic species 
and lead to altered prey performance, behavior and 
community structures, affecting the entire ocean’s 
food web. Exactly how the Dutch Caribbean shark 
and ray populations will fare when faced with a 
much warmer and acidic ocean is hard to predict 
for now. It is possible that if ocean temperatures 
become too elevated, they will choose to migrate 
to more suitable habitats, which could have dire 
consequences for the ecosystems that they leave 
behind.  Marine debris and contaminants could 
also impact sharks and rays. These threats are 
further described in the previous chapter ‘Marine 
Mammals of the Dutch Caribbean’. En
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The lack of baseline data on the diversity and relative abundance 
of shark and ray species in the Dutch Caribbean has been a 
significant barrier to their protection. Since 2010, in an effort to 
reduce this knowledge gap, a number of research and monitoring 
projects funded by the ministry of LNV or part of DCNA’s Save 
Our Sharks Project (funded by the Dutch Postcode Lottery) have 
helped collect information on the occurrence of sharks and rays, 
their relative and seasonal abundance, movements and behavior 
across different management zones in the Dutch Caribbean. An 
overview of these projects can be found below.

Fisheries Monitoring
Since 2012, researchers from the Wageningen Marine Research 
Institute have been working with fishermen and local nature 
management organizations to monitor fishing activities on St. 
Eustatius and Saba. In 2014-2015, a study was also conducted 
on Bonaire. Beek et al. (2014) described that these monitoring 
programs consist of four parts:

  1.  daily fish trip logs, recording the number of  
  boats fishing each day;

 2.  port sampling “short interview”, collecting basic  
  information on gear, catch and fishing site from a  
  sample (~30%) of fishing trips;

 3.  port sampling “long interview”, collection in  
  addition to the short interview also data on species 
  composition and length frequency of the landed  
  fish (~10% of the fishing trips);

 4.  and on-board sampling, collecting data on discards 
  and reproductive biology of fish and lobster  
  (<5% of the fishing trips).”

The fishery in the waters surrounding St. Eustatius is small  
scale with 15-20 small boats operated by around five active  
fishermen. Reef sharks are not targeted by coastal fisheries  
(de Graaf et al., 2015).  

The Saban commercial fishery is almost exclusively focused on 
the Saba Bank with little or no effort allocated to the waters 
directly surrounding the island (van Beek, 2014). The Saba Bank 
supports a small-scale local fishing industry of 10 active fishermen 
(de Graaf et al., 2017). Fishing efforts focus mainly on a trap fish-
ery, targeting lobster and deep-water red fish (snapper), as well 
as bottom drop line fishing for red fish (snapper) (Dilrosun, 2000; 
Toller, 2008; van Gerwen, 2013; Boonstra 2014). Other common 
fishing activities include hand lining and trap fishing for red hind 
(grouper), as well as trolling for pelagic species. Fishing efforts 
on the Saba Bank do not target sharks, but there is an unwanted 
bycatch. Bycatch is a potentially important issue for the lobster 
fishery with an estimated 1712-2499 nurse sharks caught, mainly 
in lobster traps, annually (de Graaf et al., 2017). Currently SBMU 
and the Dutch Elasmobranch Society (NEV) are engaged in a 
project tagging the trapped nurse sharks to determine the actual 
amount of bycatch and to prevent double counting. Under a 
recent agreement, signed in 2016, Saban fishermen have pledged 
to return trap caught sharks to the reef alive.  Work is also under-
way to refine the trap design to make them more sustainable. 
Current recommendations include increasing the mesh size to 
over 38 mm, making sure traps are made with biodegradable ma-
terial and include a biodegradable panel to prevent ghost fishing.

In 2014, Bonaire had an average of 84 small boats and 26 big 
boats. De Graaf (2016) described that in 2014 “sharks were rarely 
observed in the landings (<1% in biomass) of the boat-based fishery. 
A directed shark fishery does not exist on Bonaire, however, sharks 
are occasionally caught as by-catch in the boat-based fishery”.
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Shark and Ray Research and Monitoring

Help us learn more about Sharks and Rays 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
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Baited Remote Underwater videos
From 2012-2017 researchers from Wageningen Marine 
Research with project leader Dr. Martin de Graaf, in 
partnership with local partners, used simple, non-invasive 
stereo Baited Remote Underwater Videos (sBRUV) to 
gather important information on the size, diversity, species 
composition and abundance and of shark and ray popula-
tions in the Dutch Caribbean. This work was partly funded 
by the Dutch Postcode Lottery as part of  DCNA’s “Save 
our Sharks (SOS)” project. To this date, 1050 (stereo) BRUV 
sampling events have been executed across the Dutch 
Caribbean funded by different organisations, around Aruba 
(Global Finprint), Bonaire (SOS project), Curacao (SOS 
project), Saba (Dutch Ministry LNV), the Saba Bank (Dutch 
Ministry LNV),, St. Eustatius (Dutch Ministry LNV), and St. 
Maarten (SOS project).

Underwater video cameras, calibrated and mounted on a 
metal frame in special housings were placed at randomly 
selected locations throughout the study areas. Basic 
environmental data was collected for each site including 
depth, metrological data, sea state and information on the 
morphological structure of the habitat. To attract sharks, 
bait was put in front of the cameras on a pole. This bait 
was usually acquired from local fishermen, and generally 
consists of fish heads and tails which would otherwise be 
discarded.  Cameras were typically deployed for 60 minutes 
and were then retrieved. The resulting video footage was 
analysed and the occurrence of sharks, rays or other apex 
predators was noted together with their estimated size. 
The collected video data already gives great insight into the 
status of shark populations in the waters around Saba, St. 
Eustatius, St. Maarten, Bonaire, Curaçao and on the Saba 
Bank (Winter & de Graaf, 2019).

A first look to the data, shows that the Saba Bank has the 
highest abundance of sharks per deployment. The two 
most common species are the nurse shark (Ginglymostoma 
cirratum) and the Caribbean reef shark (Carcharhinus 
perezi). On average sBRUV recorded 0.23 reef shark 
sightings per hour on the Saba Bank, which is higher than 
sightings at study sites on Belize and the Bahamas and 50% 
higher than around the adjacent island of Saba (Brooks et 
al., 2011, Bond et al., 2012; Stoffers, 2014, Winter, 2016). 
Results on shark sizes further suggest that the Saba Bank 
is an important nursery and adult habitat for Caribbean 
Reef and Nurse Sharks (possibly also for the Tiger Shark) 
(Becking & Meesters, 2017). The other northern Dutch 
Caribbean islands (Saba, St. Eustatius and St. Maarten) also 
appear to have relatively healthy shark populations, with 
the two most common shark species also the Caribbean 
reef shark and nurse shark . While data is so far only avail-
able for Bonaire and Curaçao - sBRUVs were also deployed 
around Aruba, however the data has not yet been pro-
cessed yet but will be soonest – it appears that the Bonaire 
and Curacao are home to fewer shark species than the 
Windward islands, with the Caribbean shark by far the most 
common.

Another interesting finding from this study is that the 
Dutch Caribbean is home to several threatened shark 
species, and while these may be incidental it suggests that 
our islands could play an important role in the conserva-
tion of sharks. The silky shark (Carcharhinus falciformis) 
which is listed as Near Threatened in the IUCN Red List, 
and the great hammerhead (Sphyrna mokarran), which 
is listed as Endangered, were both observed around Saba 
and Bonaire. The Near Threatened tiger shark (Galeocerdo 
cuvier) was frequently observed around St. Maarten and 
the Saba Bank (Winter & de Graaf, 2019).

SABA 
BANK

ST
MAARTEN

SABA STATIA

BONAIRE CURAÇAO

Blacktip Shark

Nurse Shark

Reef Shark

Tiger Shark

Great Hammerhead

Silky Shark

Southern Stingray

Roughtail Stingray

Spotted Eagle Ray

Manta Ray

No Shark seen 

Percentage of seeing a shark and or ray on a BRUV deployment. 
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Shark and Ray Research and Monitoring

BRUV deployment on Bonaire. Photo by: © Nuijs Ruijs, Hogeschool Zeeland, WUR

Without historical shark and ray information of the Dutch 
Caribbean or reference points from other locations in the 
Caribbean it is difficult to assess whether or not shark and 
ray densities in the Dutch Caribbean are “reasonable”.  
GlobalFinprint is a worldwide initiative, which aims to cre-
ate reference points by using available sBRUV data to as-
sess reef shark abundance around the world.  Researchers 
from the Wageningen Marine Research are also participat-
ing in this initiative. 

Stereo-BRUV surveys 
Sint Maarten:
https://vimeo.com/131461221
https://vimeo.com/125898375
https://www.youtube.com/watch?v=G0zFScMDyQE

Bonaire
https://vimeo.com/190565371
https://www.youtube.com/watch?v=U0rQUYFvuoU

http://www.dcnanature.org
https://vimeo.com/131461221
https://vimeo.com/125898375
https://www.youtube.com/watch?v=G0zFScMDyQE
https://vimeo.com/190565371
https://www.youtube.com/watch?v=U0rQUYFvuoU
http://www.dcnanature.org


41 42 43 44 45 ......Yarari Marine Mammal and Shark Sanctuary  - Content

Shark and Ray Research and Monitoring

Nurse Sharks and Caribbean Reef 
Sharks Acoustic Telemetry
Starting in 2014, behavioral studies of nurse 
sharks and Caribbean reef sharks were carried 
out using VEMCO acoustic telemetry (Winter 
et al., 2015).  These studies were completed by 
Wageningen Marine Research in close coop-
eration with the local Nature foundations, and 
funded by the Dutch Ministry of LNV and DCNA 
(Postcode Lottery project Save Our Sharks) 
(Winter & de Graaf, 2019). Acoustic telemetry is a 
technique which enables researchers to track ani-
mals such as sharks, using transmitters attached 
to the animals either internally or externally, in 
combination with acoustic receiver stations setup 
throughout the study area. Acoustic transmitters 
for this study were implanted in the abdominal 
cavities of the sharks to allow for each shark to be 
tracked over a long period of time. The acoustic 
receivers register the unique code of a shark, 
along with the time and date when the tagged 
shark swims within the detection range of the 
receiver.

In total, a network of 32 acoustic receivers has 
been set up, starting with eight around Saba in 
2014 and another eight per reef system on the 
Saba Bank, around St. Eustatius and St. Maarten 
in 2015. Receivers have a detection range of 
450-850m depending on weather conditions. 
The transmitters have a battery life of at least 4.5 
years. In total during 2014-2015, 28 reef sharks 
were implanted with transmitters; 21 Caribbean 
reef sharks (99-184 cm total length) and 7 nurse 
sharks (94-210 cm total length). With this study, 
individual movements and scale of home ranges 
can also be assessed (Winter & de Graaf, 2019). 
For both species, spatial movements were re-
stricted to relatively small areas, home ranges, in 
all four reef systems around Saba, St Eustatius, 

St Maarten and on the Saba Bank. For instance, 3 
juvenile nurse sharks around Saba were only seen 
around the detection station where they were 
caught and released, and not on any of the other 
stations, thus showing very high site fidelity. A 
nurse shark tagged in the marine park south of St. 
Maarten stayed within the conservation zone be-
tween 31 October 2015 to 2 January 2016 and was 
detected on all three receivers within the conser-
vation zone. It was never detected on any of the 
other receivers that lay outside the conservation 
zone. This is in accordance with other studies of 
nurse sharks that showed small home ranges and 
high site fidelity. However, one adult female nurse 
shark (210 cm in 2014) caught and released on the 
north side of Saba was not seen around the island 
for over 2 years. Then it was detected in 2017 
on the northeastern side of the Saba Bank and 
returned to Saba shortly thereafter. Another near 
adult female nurse shark (206 cm in 2015) was 
seen only briefly after release and never on other 
stations within the network. Although its fate is 
not known, it might have a larger spatial home 
range outside the reach of the network.  

For Caribbean reef sharks, individual variation in 
spatial behavior was larger than in nurse sharks, 
but most had restricted home ranges as well. For 
instance, individuals that were present around 
Saba for many years since 2014, all used only a 
part of the reef system around the island. Some 
used only the western part and the pinnacles, 
others were seen only on the south and east side 
of the island. A similar pattern was found on the 
Saba Bank, where 4 individuals caught and re-
leased on the western side of the Saba Bank were 
only detected in the area of release and never on 
the slopes on the north and eastern side of the 
Saba Bank. Additionally, sharks that were re-
leased on the eastern side were detected mostly 

at the stations where they were released and oc-
cassionally at adjacent stations and not detected 
at further distances. One Caribbean reef shark 
caught and released near St. Eustatius stayed on 
the south side of the island consistently for nearly 
two years from 19 January 2016 until 27 October 
2017 and was never seen outside the conserva-
tion zone of the marine park. Large movements 
between the different reef systems were rare. 
Two adult Caribbean reef sharks moved from 
Saba to the northern part of the Saba Bank for a 
short period and then returned to Saba again.   

The network of receivers are still in place and will 
be kept in operation beyond 2019. The results so 
far show that even relatively small reserves and 
marine parks offer good opportunities to protect 
part of the reef sharks population since they 
have remained in small home ranges (Becking 
& Meester, 2017). However, both species oc-
casionally showed larger movements between 
different reef systems. These movements might 
be in relation to specific goals, such as pupping 
or mating, and to protect sharks on these spatial 
scales might require reserves with sizes similar to 
the Yarari Sanctuary.

Figure 1: Concept of acoustic telemetry. Underwater setup 
includes a receiver array (top right) and an acoustic transmitter 
implanted in the abdominal cavity of a shark (top left). 
 
Figure 2: Overview of the acoustic telemetry study on reef 
sharks around Saba, St Maarten, St Eustatius and Saba Bank. 
During a pilot study started in 2014, 8 receivers were deployed 
and 12 sharks were tagged around Saba (Winter et al. 2015). 
Within the DCNA project, which started in 2015, 24 receivers 
were deployed (8 St Maarten, 8 St Eustatius, 8 Saba Bank) 
and 16 reef sharks were tagged (11 Saba Bank, 1 St Maarten, 
4 St Eustatius). In total, 28 reef sharks were implanted with a 
transmitter; 21 Caribbean reef sharks and 7 nurse sharks. The 
photo shows the deployment of a receiver on the sea floor, 
with red stars representing the time period of the tagging..

Figure Credit: Guido Leurs

Figure 1

Figure 2

http://www.dcnanature.org
http://www.dcnanature.org


46 47 48 49 50 ......Yarari Marine Mammal and Shark Sanctuary  - Content

Shark and Ray Research and Monitoring

Silky Sharks Acoustic Telemetry  
and Tissue Sampling
While nurse sharks and Caribbean reef sharks are regu-
larly spotted on the Saba Bank, it’s not every day that you 
see silky sharks. During a routine visit to the Saba Bank 
in the beginning of 2018, Guido Leurs (Oceaware) and 
Ayumi Kuramae (SBMU) made history when shark expert 
Guido Leurs spotted around 10 juvenile silky sharks 
(Carcharhinus falciformis). This was the second time that 
silky sharks had been reported from the Saba Bank.

In August 2018, SCF (SBMU) started a VEMCO acoustic 
telemetry program on the Saba Bank to determine if the 
Saba Bank is a nursery area for silky sharks. In total, 15 
silky sharks were implanted with acoustic transmitters. In 
addition, blood and muscle samples were taken to learn 
more about the role of these sharks in the food chain 
by looking at stable isotopes (isotopes that they get 
from their food sources and incorporate into their own 
tissues).  This provides information on what the sharks 
has been eating within the last 1-2 months (isotopes 
from blood samples) to 1-2 years (isotopes from muscle 
tissue). Preliminary results show that the silky sharks in-
habit deeper waters than Caribbean reef sharks thereby 
preventing food competition.

Some of the defining characteristics of the silky shark 
include: a small, rounded first dorsal fin that originates 
behind the end of the pectoral fins, a much smaller 
second dorsal fin with a free tip that is twice as long as 
the height of the fin, and  long, slender pectoral fins that 
typically have dusky tips (Humann and DeLoach, 2014; 
Branstetter, 1987).

These slender oceanic sharks get their name from the 
smooth, silky texture of their skin which is caused by 
dermal denticles that are unusually densely packed 
(Humann and DeLoach, 2014; Camhi et al, 2008). Silky 
sharks inhabit both deep oceans and shallow coastal 
waters and are highly migratory. The silky shark popula-
tion in the Western Atlantic follows the Gulf Stream, 
as well as, the movements of tuna and swordfish, their 
main food source.  Their appetite for these schooling 
fish makes them extremely vulnerable to by-catch, and 
many silky sharks are caught and killed in pelagic longline 
fisheries or are trapped in purse seines targeting tuna and 
swordfish (Rigby et al, 2017).

There are also targeted silky shark fisheries in operation 
in the Caribbean and Gulf of Mexico, where silky sharks 
are caught by longlines. Silky sharks are ranked amongst 
the three most important sharks in the global shark fin 
trade, with up to 1.5 million fins being traded annually 
from this species (Rigby et al, 2017). Population data for 
this species shows a worrying downwards trend since 
the early 1990s, especially in the northwest and western 
central Atlantic. The IUCN Red List status of the silky 
shark was adjusted in 2017 from “Near Threatened” to 
“Vulnerable” due to an estimated 47-54% decline of the 
global population over three generations (Rigby et al, 
2017). Silky sharks are especially vulnerable to exploita-
tion because of their life history characteristics: a long 
gestation period, a slow growth rate, small litters and a 
long reproductive period (Camhi et al, 2008; Rigby et al, 
2017). Safeguarding the future of this highly migratory 
species will require a cooperative approach between all 
countries through which it migrates, and an increase in 
safe havens like the Yarari Sanctuary and the Saba Bank.
the Saba Bank. It is currently in the process of being listed 
on Annex III of the SPAW protocol which should stimu-
late such a cooperative approach.

http://www.dcnanature.org
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Tiger Shark Satellite Tagging 
Tiger sharks are one of the largest sharks; with a bulky body, 
powerful jaws and teeth strong enough to open the shell of a 
sea turtle. They are one of the oceans’ most powerful preda-
tors. Their diet includes everything from jellyfish to stingrays 
and seals (Heithaus, 2001).

Very little is currently known about the status of tiger shark 
populations in Dutch Caribbean waters. They are found all 
around the world in temperate and tropical waters and typi-
cally move into the Caribbean Sea in the winter. Tiger sharks 
have been sighted so often on the Saba Bank that they have 
been adopted as the Saba Bank ‘mascot’. Sadly, they are 
classified by the IUCN Red List as Nearly Threatened. Their 
fins are in high demand in Asia for shark fin soup. 

Two years ago, DCNA organized the first of its kind shark 
tagging expedition to the Saba Bank and St. Maarten as part 
of the Dutch Postcode Lottery funded “Save our Sharks” 
project. Eight shark researchers, with a support crew and 
two camera teams, captured and tagged tiger sharks on St 
Maarten and the Saba Bank using an expedition ship. During 
the expedition, scientists and conservationists from the  

 
Saba Conservation Foundation (SCF), Nature Foundation St. 
Maarten (NFSXM), Florida International University (FIU) and 
Sharks4Kids equipped five tiger sharks with satellite tags in 
order to track their movements and presence to determine 
how best to manage and protect these important apex 
predators.

Wildlife Computer’s SPOT (Smart Position or Temperature 
Transmitting) satellite tags were attached to the first dorsal 
fin of large tiger sharks. These tags transmit to satellites, 
which allows sharks to be tracked through the ARGOS satel-
lite system for up to 4 years. The tag uses radio transmis-
sions, so the satellite unit must be exposed to air in order to 
transmit. Each time the dorsal fin breaks the surface a geo-
location provides an approximate location with an accuracy 
of up to 250 meters.

Up to now, two tiger sharks with satellite tags named ‘Sea 
fairy’ and ‘Quinty’ have provided the research team with 
some preliminary results. The sharks indicate a similar migra-
tion track following the Aves Ridge, a ridge in the Eastern 
Caribbean Sea of about 500 km in length probably of volcanic 
arc origin.

The track of Tiger shark Quinty through the Caribbean

http://www.dcnanature.org
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“The preliminary data we have been receiving is starting to 
show some interesting results in terms of the migratory pat-
terns of tiger sharks in the Eastern Caribbean Sea. Not only is 
this data important but it is also critical for the transboundary 
management of a marine species critical to the health of our 
Caribbean Sea. Sharks are apex predators and as such keep the 
ocean food chain healthy, a food chain which in turn supports 
regional fisheries for example. With recent shark finning and 
fishing activities occurring in the wider Caribbean including inci-
dents in Curacao, Dominica and Aruba it behooves nation states 
in the Caribbean to establish a Wider Caribbean Management 
Plan for the species,” commented Tadzio Bervoets, Project 
Manager for the DCNA Save our Shark Project.

Shark Quinty was tagged under the supervision of Dr. Mike 
Heithaus on the Saba Bank. This 3.43 m female tiger shark 
provided regular location updates. Quinty left the Saba Bank 
following the Aves Ridge down south and subsequently swam 
all the way to Trinidad and Tobago, a territory known for its 
shark finning activities. The last received location of Quinty 
was close to Barbados about a year ago.

Another female tiger shark dubbed ‘Sea Fairy’ was the first 
shark equipped with a satellite tag in this region and surfaced 
very frequently, providing researchers with a wealth of loca-
tion and movement information. At the time she was tagged 
in the waters of St. Maarten, Sea Fairy measured 2.40 meters. 

During the first few months, she stayed around St. Maarten 
while making forays to Anguilla, St. Barths, Saba and the 
Saba Bank. In May 2017, Sea Fairy migrated south following 
the Aves Ridge in a similar movement pattern as tiger shark 
Quinty. After spending two months at the Aves Ridge, Sea 
Fairy explored the open Caribbean Sea and headed to Puerto 
Rico and Dominican Republic. The last location received for 
Sea Fairy was close to Puerto Rico also about a year ago.

“Sea fairy’s movement patterns can indicate a nursing area 
for tiger sharks around St. Maarten, spending their juvenile 
years in sand and seagrass habitat before migrating around 
the Caribbean when large enough in size and maturity. It is 
interesting to see that both actively tracked sharks are showing 
similar migration routes following the Aves ridge, which may 
supply the sharks with an abundant food source” stated Nature 
Foundation’s Project Officer Melanie Meijer zu Schlochtern.

“In the coming year, we will expand our shark movement study 
and will install another satellite tag on a tiger shark on St. 
Maarten and two more sharks will be equipped with a satellite 
tag on Aruba. This research will improve our understanding  
of the life characteristics of sharks and will provide knowledge 
about the population structure, abundance and migration 
of sharks in the Caribbean” explained Melanie Meijer  
zu Schlochtern.

A tiger shark being tagged in St Maarten waters
Photo by: ©  Melanie Meijer zu Schlochtern
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SHARKS Number of dives Caribbean reef shark Nurse shark Hammerhead

Saba (April 2012 to April 2016) 5679 2678 1544 6

St. Eustatius (April 2016 and September 2016) 634 245 160 0

St. Maarten (July 2016 to March 2017) 811 1498 277 0

Bonaire (July 2016-March 2017) 675 5 77 0

RAYS Number of dives Southern stingray
Roughtail 
stingray

Spotted eagle ray

Saba (April 2012 to April 2016) 5679 884 55 56

St. Maarten (July 2016 to March 2017) 811 775 (stingray) 59 0

Bonaire (July 2016-March 2017) 675 85 0 384

Shark and ray sightings
Shark and ray sightings by divers around Bonaire, Saba, St. Eustatius and St. 
Maarten were recorded to provide information on the occurrence of shark 
species known to be present, as well as their relative and seasonal abun-
dance. The data, collected during organized dives, was then entered into 
the Dutch Caribbean Biodiversity Database where it was processed to define 
indicators (www.dcbd.nl). Interesting findings on the most reported species 
can already be reported. Caribbean reef sharks are by far the most reported 
shark species in the waters of the windward Dutch Caribbean islands, with 
nurse sharks being the second most reported (see table below). On Bonaire, 
nurse sharks are more often spotted than Caribbean reef sharks. The most 
recorded ray species around the windward Dutch Caribbean islands is the 
southern stingray and around Bonaire the spotted eagle ray. As the sharks 
and rays are not tagged, it is impossible to tell how many individuals are 
re-counted, nonetheless, these numbers give us some indication of what the 
islands’ shark and ray population looks like. Saba appears to have the highest 
diversity of shark species, with a few blacktip reef sharks and hammerheads 
recorded, but this may be due to the fact that data was collected over a much 
longer period of time. 

Yarari Marine Mammal and Shark Sanctuary  - Content

Photo by: © NOAA

Data collected by Sea Saba (Saba), Golden Rock and Sea Saba (Saba) (St. Eustatius); 
St. Maarten Nature Foundation (St. Maarten), IMARES (Dr. Martin de Graaf),  
Bas Tol (Bonaire) and Carib Inn (Bonaire)

http://www.dcnanature.org
www.dcbd.nl
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Research and Monitoring Recommendations
Baseline data on sharks and rays needs to be further im-
proved. It is recommended to continue shark tagging (visual, 
acoustic and satellite) to learn more about their abundances 
and movements. Involvement of fishermen in the tagging of 
sharks is important to gain their trust and support. 

Collection of diver sightings should also be continued, as they 
are an easy way to provide important relative density data and 
fluctuations over time, while at the same time providing a link 
to the diver’s community. 

In deep waters and open ocean waters in particular, sBRUV 
work should be continued. This can be done in conjunction 
with red snapper population studies in deep water and as part 
of monitoring of moored Fish Aggregating Devices (FADs) in 
open ocean environments.

Photo by: © NOAA
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Save Our Shark Project
From 2015-2018, DCNA has been running the “Save Our Sharks” 
project for the entire Caribbean part of the Dutch Kingdom, funded 
by Dutch Postcode Lottery. This project works with local fishermen 
and scientists and aims to build popular support for shark and ray 
conservation amongst local communities, as well as to increase 
shark conservation initiatives in the Dutch Caribbean. DCNA and 
its partners focused on:

Science: increasing knowledge about shark species within the 
region by conducting a number of research projects. Little is 
known about the current state of shark populations in the Dutch 
Caribbean, as well as their behavior and which areas they use as 
mating, nursery and feeding grounds. This kind of information is 
essential to ensure the long-term protection of sharks and rays 
in our waters. Local shark populations have been studied since 
2012 in a number of locations (Saba Bank, Man of War Shoal 
Marine Park) using Baited Remote Underwater Video (BRUV) and 
a number of tagging techniques (acoustic telemetry and satellite 
tags). The knowledge gained will provide invaluable information 
on the occurrence of sharks, their relative and seasonal abundance, 
movements, and behavior and will be shared with decision makers 
and other island stakeholders in an effort to support the creation of 
further shark sanctuaries throughout the Dutch Caribbean. 

Education: raising awareness about the importance of sharks 
(marine heritage and tourism asset) to create popular support for 
shark conservation. Public support for shark conservation is critical 
for the successful awareness, policy, legislation and regulation. 
Shark Week is celebrated on all five Dutch Caribbean islands as 
well as in the Netherlands as part of the Save Our Sharks campaign 
from June 19th to 26th.Shark Week is a week that focuses on 
teaching each island’s community about its shark population and 
why it is so important to protect it and includes educational activi-
ties such as presentations and school visits by shark experts.

Legislation: protecting sharks throughout the six islands and 
ensuring that that protection is adequately enforced. The Ministry 
of Economic Affairs has reviewed the Caribbean Netherlands’ 
fisheries legislation to ensure regulations in place to protect sharks 
are adequate, and that measures are taken to prohibit commercial 
and targeted fishing for sharks.

Shark and Ray Research and Monitoring

Photo by: © NOAAPhoto by: © NOAAPhoto by: © Kai Wulf
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