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PREFACE 

This advisory report was written on behalf of the Dutch Caribbean Nature Alliance (DCNA). This advisory 

report offers insight into a global problem, whale collisions with vessels. From the Dutch Caribbean Nature 

Alliance, we as applied biologists, were commissioned to come up with a solution to the problem within 

Caribbean waters during the migration journey of humpback whales. 

This advisory report was prepared to come up with a good solution to make these collisions disappear. The 

advisory report is written for the Dutch Caribbean Nature Alliance, ship owners in the areas and the 

governments of the EEZ islands. 

We would like to thank the Dutch Caribbean Nature Alliance for the opportunity to work on this large-scale 

problem. In addition, we would like to thank Tadzio Bervoets as client and supporting supervisor. We would 

also like to thank our teachers from HSDR for their guidance and lessons to provide us with knowledge 

about animal behaviour and welfare. We would like to thank our coach Danny Merién for his 

comprehensive feedback. We would also like to thank the consulted expert Regina Asmutis-Silvia for her 

time and extensive information she provided us. 
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ABSTRACT 

This advisory report is drawn up at the behest of the Dutch Caribbean Nature Alliance (DCNA) who wants 

to know how to reduce ship strikes with Humpback whales. In the current situation around 30 whales a 

year die due to ship strikes, this has doubled compared to 5 years ago when this was 12-14 deaths a year. 

The aim of this report is to limit or prevent damage to humpback whales in the Caribbean, brought on by 

the shipping routes of cruise ships, cargo ships, private yachts, and fishing boats. To answer this, a 

qualitative study was conducted, for which a literature review was done. In addition to the research an 

expert was contacted to provide additional knowledge. This research has shown that there a three main 

factors to the severity of collisions. The first factor is that areas with high densities of whales overlap with 

areas where there are many ships. Secondly, vessels traveling at a higher speed poses a higher risk of fatal 

injury. At a speed of 12 knots the chance of whale mortality is 50%, at 14 knots it is 70% and at 18 knots 

the chance of whale mortality is 90%. Lastly, lactating female humpback whales spent 53% of their time 

within 3 meters of the surface. Near the surface animals are more at risk of collision because they are 

within reach of a vessels’ hull and propeller. 

To reduce the risk of a ship strike, multiple solutions were devised. 

1. Establishing vessel speed restrictions of maximum 10 kts in national waters  

2. Educating and alerting vessel and watercraft operators to the dangers to whales of collisions   

3. Developing and implementing Mandatory Ship Reporting Systems with the Coast Guard  

4. Establishing temporary precautionary zones, called Dynamic Management Areas, around recently 

sighted humpback whale groups  

5. Working with the Coast Guard to establish recommended vessel routes and approaches to ports.   

6. Using an acoustic harassment device (AHDs) when spotting whales 

A multi-criteria decision analysis was used to evaluate which solution or solutions are the best to 

recommend. Upon dissecting the analysis, it is recommended to use solution 3 with the regulations of 

solution 1 and 4. The solution we propose is an app for reporting whale sightings and advising captains. 
This app can be used by both commercial vessels and recreational users. It is also mandatory to have a 

maximum speed of 10 kts within the national waters off the Dutch EEZ islands. This can be mandated up 

to 12 miles offshore of the islands. To still ensure that vessels are mindful of whales during the migration 

season, the advice is to also establish a quality mark. This label is given to a vessel that is using the app 

outside of the national waters of the Dutch EEZ islands. 
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1. INTRODUCTION 

1.1. TRIGGER 

The impact of ship collisions with whales is a big problem. Shipping activity has increased over the last 

decades and thus has become more of a menace to the whales, especially to baleen whales residing in the 

North Atlantic (Schoeman, Patterson-Abrolat, & Plön, 2020). The impact of shipping on humpback whales 

(Megaptera novaeangliae) is an ongoing problem. Shipping has long been under the critical scanner of the 

cetacean crisis. Many whales have been killed or hurt in the past, because of collisions with ships and other 

offshore vessels. A major part of this is cargo ships but also the cruise ships that tourism brings, private 

yachts and fishers are also a danger to whales (Schoeman et al., 2020). The damage to whales because of 

ships is twofold. Collision with ships, resulting in death or injury. Ships also contribute to noise pollution, 

causing susceptibility to diseases and lesser reproduction. The negative effects of shipping on humpback 

whales are a prominent problem In the Dutch Caribbean, especially during the migratory season (Seal 

Sitters, n.d.). 

 

1.2. AIM 

This project aims to limit or prevent damage to humpback whales in the Caribbean, brought on by the 

shipping routes of cruise ships, cargo ships, private yachts, and fishing boats.  

To ensure that the project remains comprehensible, several preconditions have been drawn up: 

• The target species are humpback whales 

• The advice must be applicable in the area 

• The area for which a solution is being devised are the Dutch Caribbean 

• The period when the solution is needed is from December to May 

• The focus of the project is to remove ships in the migration area and ultimately reduce impacts 

such as collisions 

 

1.3. METHOD 

Literary research will be conducted to gather information that could contribute to a quality product. The 

main search engines will be Wiley, Springer, Science Direct and Google Scholar. The articles will preferably 

be from scientific journals, with the priority of peer-reviewed articles. As well as scientific articles there will 

also be a literary search for articles derived from practical examples. The found information will be filtered 

and the most useful will be selected based on the relevance and recency. In addition to literary research, 

contact will be made with at least one expert who could provide additional scientific knowledge and his 

thoughts. This information will then be used to create a minimum of 3 solutions to the problem. These 

solutions will then be analysed via criteria that have been set along with the client to determine the best 

solution. 
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2. BACKGROUND INFORMATION 

There are many different species of whale, each with its own characteristics. This advisory report is focused 

on the humpback whale. But within this species there are many different components in behaviour and 

needs that need to be considered. For example, foraging behaviour, swimming behaviour but also social 

structures within a group of humpback whales need to be considered. Background information is very 

important. It tells a lot about the species and its needs. This makes it possible to come up with a solution 

that suits the species. Besides the whales the second component of the problem in this advisory report is 

shipping and everything related to it. This means that the history of shipping in relation to marine mammals 

and in particular humpback whales need to be better understood to come up with viable solutions. Lastly 

it is always important to look at similar situations elsewhere, as there may be solutions that can be 

implemented here. As well as understanding the parties or actors that are involved in the problem, which 

is what this chapter will close with. 

 

2.1. HUMPBACK WHALES - DISTRIBUTION AND ABUNDANCE 

Humpback whales are found in all oceans of the world (see Fig. 2.1). They are a highly migratory species, 

spending spring through fall on feeding grounds in mid- or high latitude waters and spend the winter on 

breeding grounds in the tropics. They are often found in coastal or shelf waters in summer and close to 

islands or reef systems in winter, although offshore distribution is also common. Some documented 

migratory movements of this species are among the 

longest-known migrations of any mammal, being 

almost 8000 km one way (Rasmussen, Palacios, 

Calambokidis, & Saborío, 2007; Stevick et al., 2010). 

There have been some indications that some 

humpbacks do not migrate every year, although the 

number and sex/age class of these animals remains 

unclear (Clapham, 2018). One population of 

humpback whales is nonmigratory, these whales are 

residing in the Arabian Sea where monsoon-driven 

productivity in summer permits the whales to 

remain in tropical waters year-round (Pomilla et al., 

2014). 

There have been 15 populations identified of this 

species, based upon breeding areas (Bettridge et al., 

2015). In the North Atlantic, humpbacks return each spring to specific feeding grounds in the Gulf of Maine, 

Gulf of St. Lawrence, Newfoundland, Labrador, Greenland, Iceland, and Norway. Adherence to these areas 

is strong and is determined by where a calf was taken by its mother in the former’s year of birth. Despite 

this adherence, whales from all feeding grounds migrate to a common breeding area in the Caribbean, 

where they mate and calve (Stevick et al., 2006). In the North Pacific, there are at least five separate 

breeding grounds in Hawaii, Central America, Mexico, Philippines, and another unknown location 

(Bettridge et al., 2015). Whales from these wintering areas feed across a wide range, including in Alaska, 

California, the Bering Sea, and the western North Pacific. In the Southern Hemisphere, humpbacks feed in 

the polar waters around the Antarctic and migrate to breeding grounds in tropical waters to the north. 

Figure 2.1 Humpback whale distribution (Clapham, 

2018). 



 

7 
 

Seven breeding populations are recognized by the International Whaling Commission in the Southern 

Hemisphere, and these are linked with varying confidence to six feeding areas in the Antarctic.  

Abundance estimates for humpback whales include approximately 11,000 for the North Atlantic (Stevick 

et al., 2003), and 21,000 for the North Pacific (Barlow et al., 2011). Abundance estimates for the seven 

Southern Hemisphere populations vary in precision, but as of 2015 the International Whaling Commission 

estimated that approximately 80,000 humpbacks existed in this region. The nonmigratory Arabian Sea 

population is likely to be the world’s smallest humpback whale population and was recently estimated at 

80 animals (Pomilla et al., 2014). 

 

2.2. HUMPBACK WHALES - MIGRATION 

Migration of humpback whales is a well-studied subject; however, the exact purpose of migration remains 

unknown. It may reflect a need to maximize energetic gain by exploiting pulses of productivity in high 

latitudes in summer, then gaining thermodynamic advantages by over-wintering in warm water (Horton et 

al., 2011). 

For animals, the distribution of energy across different behaviours is important. Reproduction has a big 

influence on the energy of an animal (Stephens, Boyd, McNamara, & Houston, 2009; Bejder et al., 2019). 

Based on energy consumption and intake, 2 types can be distinguished: income breeders and capital 

breeders. In income breeders, energy reserves are refilled during reproduction while capital breeders have 

pre-stored energy reserves that they use during reproduction (Bejder et al., 2019). Humpback whales are 

capital breeders. They reproduce in the southern hemisphere, around low latitudes. These are low-

productivity areas (warm areas), so they can devote all their energy to reproduction. Foraging areas are in 

the northern hemisphere, around high latitudes. These are high productive areas (cold areas) (Dingle & 

AlistairDrake, 2007; Jenner, Jenner, & McCabe, 2001; Irvine, Thums, Hanson, McMahon, & Hindell, 2017). 

Furthermore, humpback migrations demonstrate remarkable navigational precision, although the reason 

for this is unknown. There are some theories about this navigation. One important theory is that humpback 

whales use the earth's magnetic field and the position of the sun for navigation. However, experiments on 

the magnetic field have so far only been conducted on birds (Horton et al., 2011). 

 

2.3. HUMPBACK WHALES - SOCIAL STRUCTURE 

Humpback whales have a social system (Parks et al., 2014). Humpback whales use acoustic communication, 

this communication varies by population and year (Noad, Cato, Bryden, Jenner, & Jenner, 2000; Helweg, 

Eriksen, Tougaard, & Miller, 2005). At feeding grounds, social structure varies from solitary individuals to 

small groups consisting of relatives. These groups are of short duration (Ramp, Hagen, Palsbøll, Bérubé, & 

Sears, 2010; Weinrich, Rosenbaum, ScottBaker, Blackmer, & Whitehead, 2006). 

 

2.4. HUMPBACK WHALE MIGRATION IN THE ATLANTIC AND CARIBBEAN WATERS  

The north Atlantic humpback whale population follow the same migration routes each year. They spend 

the winter and spring (January-May) on or near the two breeding grounds in the Caribbean. Especially 
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the Windward Islands of Saba, St. Eustatius and St. Maarten are of 

important for this whale species, as these are located in a large 

breeding area. In addition, humpback whales have also been seen 

along the coast of Aruba, Bonaire, Curacao, and St. 

Eustatius (DCNA, 2014). Late spring (late April-June) there is a 

northerly dispersion to their specific feeding grounds (Reeves, Smith, 

Josephson, Clapham, & Woolmer, 2004). These are located in the 

Gulf of Maine, Gulf of St. Lawrence, Newfoundland, Labrador, 

Greenland, Iceland, and Norway (see Fig. 2.2). They feed in the cold 

Arctic waters throughout the summer and return late autumn to 

the Caribbean for breeding. 

During a four-year study by Kennedy, et al (2014) 22 humpback 

whales were followed during their migration from the breeding 

grounds to their perspective feeding grounds. During this time 

multiple humpbacks were tagged during the months of January, April, 

and May from 2008 through 2012. 

2.4.1. BREEDING GROUND 

The shallow reef system along the North Atlantic side of the Antillean island chain represents an important 

habitat for humpback whales, and whales from several high latitude feeding grounds congregate in this 

area to breed each year. Humpback whales spend the winter months in the warm Caribbean waters where 

they calve and nurse the baby whales during their first few months until they are strong enough to begin 

the trek to their feeding grounds (DCNA, 2015).  Whales spend around 82% of the nonmigratory time within 

the Marine Mammal Sanctuary of the Dominican Republic (Kennedy et al., 2014). To cover all the 

nonmigratory movement of the whales the sanctuary would need to expand approximately three times its 

current area and would have to include territorial waters off neighbouring islands. During the study of 

Kennedy, et al (2014) the average speed (± standard deviation) of the humpback whales was noted. Within 

the Antillean breeding ground an average speed of 1.89 (± 0.77) km·h−1 was found, which seems to be 

consistent with speeds observed in other breeding grounds (2 km·h−1 and 1.2 ± 0.8 km·h−1) (Kennedy et 

al., 2014).   

2.4.2. MIGRATORY MOVEMENT   

While migrations are spatiotemporal diffused, there are some noticeable movement patterns. The 

humpbacks migrating toward the Gulf of Maine or Canada travel in a general course of approximately 

20°NE until nearing Bermuda, here they begin to spread out and angle more directly toward their presumed 

feeding ground. Humpbacks migrating towards the eastern North Atlantic feeding grounds in Iceland and 

Norway exhibit a direct and consistent heading of roughly 35°NE (Kennedy et al., 2014). This supports the 

theory that migratory corridors for whales feeding in the eastern North Atlantic may exist (Charif, Clapham, 

& Clark, 2001), or that migrations are governed by the same navigational cues. The average speed (± 

standard deviation) during migration is 4.21 (± 1.3) km·h-1. Humpbacks migrating towards the eastern 

North Atlantic were slightly faster than the whale’s migration towards the western North Atlantic (4.67 vs. 

3.87 km·h-1) (Kennedy et al., 2014). 

 

Figure 2.2 Humpback whale 

migration in North Atlantic Ocean 

(Debrot, Tamis, De Haan, Scheidat, 

& Van der Wal, 2017). 
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2.5. SHIPPING IN THE CARIBBEAN WATERS AND IMPACT ALTERNATIVE ROUTES  

In the Caribbean waters there are a lot of boats. There are mainly cargo and cruise ships. The cruise ships 

are very present because the Caribbean waters are one of the most important waters as main hub for 

cruise tourism. This is because this area includes seven thousand islands and more than 20 bordering 

countries. This region is roughly one third of the global passenger capacity (see Fig. 2.3). This makes the 

Mediterranean the most important market for this tourism. Many of the Caribbean islands depend on 

tourism. In 2019, this sector contributed to about a third of Aruba's gross domestic product. It was about 

a quarter of the gross domestic product in the British and U.S. Virgin Islands. The direct contribution of 

cruise ships in this region is almost five percent. In 2018 the United States was the most important country 

for origin cruise travellers, more than 28 million international cruise tourist arrivals arrived in the Caribbean 

region that year (López, 2020). Figure 2.4 shows the ship types of the merchant fleet that were sailing in 

the sea on January 1, 2020. This shows that mainly cargo ships use the routes followed by bulk cargo 

carriers (Statista, 2021a). 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.3 Global cruise industry in 2019 (Statista, 2021b). 

Figure 2.4 Number of ships in the sea selected by type on January 1, 

2020 (Statista, 2021a). 
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In addition to the many cruise ships, there are other vessels that pass through these waters. For example, 

there are many cargo vessels and other types of ships (see Fig. 2.5). The number of vessels using this route 

cannot be determined because, this changes per period and hour. In 2009, a law was enacted in California 

requiring ships traveling close to the coast to use cleaner fuel. This caused many ships to change routes 

and pass-through whale feeding areas (Offshore Energy, 2008). 

 

2.6. COLLISIONS OF WHALES AND SHIPS 

Many whale species are affected by shipping. These collisions are often catastrophic for the animals. The 

collisions occur primarily when the animals come to the surface for air or to feed (Seal Sitters, n.d.). Deaths 

from collisions with ships (ship strikes), commercial and recreational, have been identified as one of the 

top 2 human threats to whale populations around the world. Shipping has become ubiquitous in the 

world’s oceans; marine vessel density increased 4-fold worldwide from the early 1990s-2012 (Rockwood, 

Adams, Silber, & Jahncke, 2020). Between 1890 and 2018, the number of globally registered large 

commercial vessels alone (>100 gross tonnage) increased from 11 108 to just over 94 000. The largest 

increase in commercial vessels took place between 1950 and 1980, which coincided with an increase in the 

amount of ship strikes fatal to large whales, mainly baleen whales (Schoeman et al., 2020). 

Collisions with vessels pose a significant threat to whales (Reimer, Gravel, Brown, & Taggart, 2016). The 

severity of collisions is due to three main factors. The first factor is that areas with high densities of whales 

overlap with areas where there are many ships (Silber & Betteridge, 2012). Secondly, collisions increase 

whale mortality (Sèbe, Christos, & Pendleton, 2019). Vessels traveling at a higher speed poses a higher risk 

of injury, because higher speeds result in a stronger impact, which in turn increases the risk of serious blunt 

force trauma (Schoeman et al., 2020). At a speed of 12 knots the chance of whale mortality is 50%, at 14 

knots it is 70% and at 18 knots the chance of whale mortality is 90% (Sèbe, Vanderlaan, & Taggart, 2006). 

The number of collisions increased in recent years due to increasing ship traffic (Sèbe et al., 2019). On the 

east coast and west coast of America, humpback whale mortality from collisions with ships has been 

mapped. The deaths were determined from stranding’s. On the east coast, the total number of deaths was 

determined each year starting in 2016. In 2016 there were a total of 26 deaths, in 2017 there were 34, in 

Figure 2.5 Vessels in the Caribbean Sea and part of the North Atlantic Ocean on March 7, 2021 (Marine Vessel 

Traffic, n.d.). 
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2018 there were 25, in 2019 there were 27 deaths and 2020 had 33 deaths. In 2021, 2 stranding’s have 

been reported so far. About a quarter of these stranding’s have been confirmed to be a result of collision 

with a vessel. Humpback whale mortality has increased greatly from 2016. From 2012 through 2015, 

mortality averaged 12.75 per year. In 2016, this doubled (NOAA, 2021). On the west coast, humpback whale 

mortality has also been observed. These data are from 2006 through 2016. Here was an average of 14 

deaths per year (Rockwood, Calambokidis, & Jachncke, 2017). 

The probability of a lethal injury for whales decreased to <50% when large vessels slowed down to 10 knots. 

Small vessels traveling at a speed of 10 knots are likely to have an even lower probability of lethal injury 

for whales. On top of higher injury risk high vessel speeds result in a decreased probability of detection of 

marine animals by vessel operators and vice versa, resulting in a higher probability of collision. Even if 

vessel operators are aware of an animals’ location, the ability to avoid that animal will depend on the 

detection distance, vessel speed, and vessel manoeuvrability (Schoeman et al., 2020). This is because 

research has shown that large whales do not seem to be afraid of ships (Seal Sitters, n.d.). Meaning that 

they will not simply evade a ship when it is getting closer, and the captains of the ships really must try and 

evade the whales.  

In addition to these vessel related factors, animal related factors also play a role in ship collisions. In the 

Exmouth Gulf (Australia) lactating female humpback whales spent 53% of their time within 3m of the 

surface. Near the surface animals are more at risk of collision because they are within reach of a vessels’ 

hull and propeller. Animals do not move out of the way of approaching vessels. Behaviour such as foraging, 

socializing, nursing, and resting likely distract animals from detecting the potential risk. Animals potentially 

also do not hear vessels approaching when near the surface. Sound from a vessel reaches an animal via 

direct and surface-reflected paths leading to interference (i.e., Lloyd’s mirror effect), This can create 

situations in which vessel noise may be inaudible to the animal. In addition, there can be paths ahead of a 

vessel where ship noise levels approach or fall below ambient noise levels, making the ship undetectable 

to animals in its direct path, especially when at the surface (Schoeman et al., 2020). 

 

2.7. SOLUTIONS IN SIMILAR SITUATIONS  

Unfortunately, few solutions exist to decrease deadly collisions between ships and whales. In this 

paragraph a few solutions will be mentioned. 

The study by Huntington et al. (2014) describes measures for increasing boat traffic on the Bering Strait. 

This study also looked at the local population and economic opportunities for that area, so not all the 

measures in this report are for marine mammals. The measures that do address marine mammals are: 

• Marine mammal concentration areas should be considered when designing shipping lanes. 

• Avoiding marine mammal concentration areas as much as possible. 

• Speed restrictions in and near concentration areas. 

• Vessel voyage planning should be made based on recent marine mammal sightings. 

These measures will minimize collisions with marine mammals in the Bering Strait. 

There are two types of measures, operational measures, and technical measures. Operational measures 

mainly affect the navigation of vessels (Sèbe et al., 2019). Examples of measures are: 

• Area avoidance (Vanderlaan & Taggart, 2009). 
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• Traffic separation schemes. 

• Speed limits (Laist, Knowlton, & Pendleton, 2014). 

Technical measures are more about on-board and off-board instruments to detect whales (Sèbe et al., 

2019). Examples of measures include: 

• Networks for visual observations (Silber et al., 2015). 

• Acoustic networks. 

• Dedicated observers. 

• Thermal night-time navigators. 

• Predictive models (Convertino & Valverde Jr., 2018; Madon, David, Pendleton, Garello, & Fablet, 

2017). 

However, speed restrictions have been identified as one of the most successful measures. When comparing 

simulation results, a 10 kts speed limit will have a much greater effect on fatal strike rates than a 12 kts 

limit. The shipping industry has argued that the 12 kts speed enhances manoeuvrability and vessel safety. 

A big factor in the use of speed restrictions is the cooperation of companies when the speed limits are 

advised. Decision makers will need to weight the additional declines in predicted strike mortality achieved 

with 10 kts speeds (versus 12 kts) against the economic and safety concerns of shipping operators. When 

possible, using multiple approaches is likely to achieve the greatest reduction in deaths (Rockwood et al., 

2020). 

Another type of measure that is getting more and more attention in relation with animal welfare and 

sustainable/ecological friendly production is the use of a mark of quality. Or a quality label as you will. 

Research from the Netherlands by Authority Consumer and Market shows that more than 6 out of 10 Dutch 

people want a product or service of which they know what the impact is on people, the environment, or 

animals. They are willing to pay more for such a product (ACM, 2016). 

 

2.8. JURISDICTION  

In the agreements that have been signed and set up by the United Nations Convention on the Law of the 

Sea, there are several articles that the states have an obligation to preserve and protect their national 

waters, both biotic and abiotic.                          

• Article 65 Marine mammals. Nothing in this Part restricts the right of a coastal State or the 

competence of an international organization, as appropriate, to prohibit, limit or regulate the 

exploitation of marine mammals more strictly than provided for in this Part. States shall cooperate 

with a view to the conservation of marine mammals and in the case of cetaceans shall work 

through the appropriate international organizations for their conservation, management, and 

study (United Nations, 1982).  

• Article 117: It is the duty of States to take, or to cooperate with other States in taking measures 

for their respective national waters, as may be necessary for the conservation of the living 

resources of the high seas (United Nations, 1982). 

• Article 120 Marine mammals Article 65 also applies to the conservation and management of 

marine mammals in the high seas (United Nations, 1982). 

• Article 192 General obligation States have the obligation to protect and preserve the marine 

environment (United Nations, 1982). 
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There is also the Cartagena Convention, which has been signed by The Netherlands. This convention, 

including other protocols, includes the Protocol Concerning Specially Protected Areas and Wildlife for the 

Protection and Development of the Marine Environment of the Wider Caribbean Region (“SPAW 

Protocol”), which was adopted on 18 January 1990 and entered into force on 18 June 2000 (International 

Waters Governance, n.d.). 

The Contracting Parties are required to take appropriate measures to protect and preserve rare or fragile 

ecosystems and the habitat of depleted, threatened, or endangered species. This must be done within the 

Convention Area by regulating and, when necessary, prohibiting activities that would have adverse effects 

on those areas and species. Furthermore, the Contracting Parties agreed to enact certain national 

measures for the protection of threatened and endangered flora and fauna. 

Article 4 states: Each Party shall, when necessary, establish protected areas in areas over which it exercises 

sovereignty, or sovereign rights or jurisdiction, with a view to sustaining the natural resources of the Wider 

Caribbean Region, and encouraging ecologically sound and appropriate use, understanding and enjoyment 

of these areas, in accordance with the objectives and characteristics of each of them. Such areas shall be 

established in order to conserve, maintain and restore, in particular: a)representative types of coastal and 

marine ecosystems of adequate size to ensure their long-term viability and to maintain biological and 

genetic diversity; b)habitats and their associated ecosystems critical to the survival and recovery of 

endangered, threatened or endemic species of flora or fauna; c)the productivity of ecosystems and natural 

resources that provide economic or social benefits and upon which the welfare of local inhabitants is 

dependent; and d)areas of special biological, ecological, educational, scientific, historic, cultural, 

recreational, archaeological, aesthetic, or economic value, including in particular, areas whose ecological 

and biological processes are essential to the functioning of the Wider Caribbean ecosystems (United 

Nations, 1990). 

Since 2015 the Dutch Caribbean has implemented the Yarari Marine Mammal and Shark Sanctuary. This 

region encompasses all the waters around the islands of Saba and Bonaire and includes the Exclusive 

Economic Zones (EEZ) (DCNA, 2015). The exclusive economic zone is an area beyond and adjacent to the 

territorial sea, subject to the specific legal regime established under the rights and jurisdiction of the 

coastal State. Who has sovereign rights for the purpose conserving and managing the natural resources, 

whether living or non-living. Giving the coastal state jurisdiction with regard to: marine scientific research 

and the protection and preservation of the marine environment. The exclusive economic zone shall not 

extend beyond 200 nautical miles from the baselines from which the breadth of the territorial sea is 

measured (United Nations, 1982). The region will be protected by local nature conservation and fisheries 

organizations to increase. Research will also be facilitated to improve knowledge of their lives and the 

threats they may be under (DCNA, 2015).  

 

2.9. ACTORS INVOLVED IN THE PROBLEM  

To devise a solution to the problem, it is important to know which actors play a role within the problem. 

By identifying these actors there is a good overview of who has what benefits and who has what costs 

when implementing a particular solution. 

2.9.1. TYPES OF ACTORS 

The actors can be divided into two categories. You have the profit related actors and the non-profit related 

actors. profit actors are companies that derive profit from sailing in the area in question. These actors want 
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the fastest possible way to make money in the least amount of time. Profit actors include the shipping 

industry and tourism.  

The non-profit actors are companies, individuals or organizations that do not derive a profit from carrying 

out certain actions. These non-profit actors often want to preserve nature. Non-profit actors include 

recreational shipping, conservation organizations and the locals. 

 ACTOR ELABORATION 

PROFIT 

 The shipping industry The shipping industry wants to get their cargo from point A to 
point B as quickly as possible. This means high speeds in the 
water as well as using the most straight/direct routes to 
conserve fuel and maintain quickness. 
  

The Tourism industry 
  

Under this category we can differentiate between the large 
cruise ships/liners and the smaller whale ships used 
specifically for the whale spotting tourism. 
  

The governments of the 
Dutch Caribbean islands 
 

Each island within the Dutch Caribbean EEZ have their own 
government department. Each island has its own benefits. 
Economy plays a big role. The government gets money from 
the shipping and cargo ships (such as tax). This is very 
important to increase the economy on the islands. 

NON-

PROFIT 

Recreational shipping Recreational boaters go sailing themselves to visit beautiful 
areas. These boaters want beautiful areas where there is plenty 
of wildlife and nature to see. 

Conservation 
organizations/foundations 

These organizations and foundations want to conserve and 
protect Humpback whales as much as possible. 

Locals 

 

The locals of these islands often want to preserve much of the 
island. This is because it also brings tourism and indirect 
money. For this reason, locals are often focused on nature 
conservation. 
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3. POSSIBLE SOLUTIONS 

This section discusses six solutions that can reduce collisions between ships and humpback whales. These 

solutions and advice were derived from background information and strategies that are already applied in 

other areas. With every proposed solution there will be a list of benefits and disadvantages that the 

solution brings with it. The advice complies with the set preconditions that can be found in chapter (TBD). 

The proposed solutions will be assessed based on multiple criteria to determine the best possible solution 

for this problem. 

 

3.1. SOLUTION 1: ESTABLISHING VESSEL SPEED RESTRICTIONS OF MAXIMUM 10 KT S IN 

NATIONAL WATERS  

Each country has jurisdiction over its own waters and can enact laws for ecological protection. This 

jurisdiction applies up to 12 miles into the sea from the land into the sea. This allows each country to 

introduce its own rules on, for example, the speed at which boats may travel in that area. Reducing the 

speed of boats reduces the likelihood of collisions and limits the consequences of any collisions. This is 

because the boats will see the whales sooner and can swerve but also because the impact on a whale will 

be less at this speed. If a 10 kts speed limit is in place in Caribbean waters, this will significantly reduce the 

risk and likelihood of collisions. These speed limits can be in place year-round, during certain times of the 

year, or at certain times of the day.  However, boaters will lose money. They will be traveling longer and 

incur delays as a result. To offset these costs, a quality mark can be developed. Such a label indicates that 

the ship is whale friendly. This gives the shipowner the opportunity to let the consumer know that the 

company is whale and environmentally friendly, because a slower speed also reduces emissions. In 

addition, the shipowner can be compensated with a certain amount of money, this amount will not 

reimburse all costs but can be a motivation to stick to the speed limit.  

For this solution, there are several steps that need to be implemented to make it happen: 

• The government of the Caribbean must agree with the speed. This can be done by sharing 

knowledge about whale collisions and making the problem clear. Since the Caribbean is already 

very concerned with conservation and the environment, they will agree to this.  

• Next, the speed must be set by law. This means that the speed limit will be reduced to 10 kts up 

to 12 miles from shore.   

• The new rule must also be enforced. This is done by the coast guard. In case of violation, a fine will 

be issued. 

3.1.1. BENEFITS AND DISADVANTAGES 

 Benefits:  

• A maximum speed of 10 kts has been proven to significantly reduce collisions with whales.   

• The restrictions may be very specific to certain places or times, thus increasing the degree of 

cooperation. For example, it can be determined that such a speed limit applies only during the 

period of migration.  

• In addition to humpback whales, this speed limit may also have a positive effect on other marine 

animals.   

• By reducing the speed, there are also fewer emissions, thus better for the environment.  
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Disadvantages:  

• Not all shipping parties will like this idea, due to longer delivery times.    

• It takes time to amend the law and implement the speed limit.  

• Shippers, if they do not need to be in the Caribbean, can choose to sail outside the 12 miles. This 

allows them to continue to sail as fast but still sail in the migration area of the humpback whale.   

  

3.2. SOLUTION 2: EDUCATING AND ALERTING VESSEL AND WATERCRAFT OPERATORS TO 

THE DANGERS TO WHALES OF COLLISIONS   

Developing and distributing written material, placards, brochures, videos, website, interactive CDs, and 

posting signs in marinas to alert mariners to safe practices around whales. These materials will inform 

mariners about the impact of whale collisions and preventable measures that can be used. An example 

that can be used is the statistics of whale collision and vessel speed, that the probability of a lethal injury 

for whales decreases to <50% when vessels slow down to 10 knots. Lectures may also be held on general 

information and the impact of shipping on whales. In addition, conversations can be held between whale 

experts and mariners. By teaching mariners more about whales, it raises awareness. This solution is suitable 

for private mariners and commercial shippers. For the latter, a quality mark can be developed to label a 

company as whale friendly, as previously mentioned in solution 1. 

3.2.1. BENEFITS AND DISADVANTAGES 

Benefits:  

• This could raise the cooperation rate of the captains and crews of ships as well as the companies, 

to help conserve humpback whales. In doing so it decreases the number of collisions between 

ships and whales.  

• With this solution there is no need to involve or convince governments.  

• This solution can be used to educate professional mariners as well as private mariners.  

Disadvantages:  

• Something like this can only be mandatory if governments or the companies themselves make it 

so, otherwise it is voluntarily.   

• It still depends on the companies, crewmembers, and private mariners if they want to do anything 

with the information or not. 

 

3.3. SOLUTION 3: DEVELOPING AND IMPLEMENTING MANDATORY SHIP REPORTING 

SYSTEMS WITH THE COAST GUARD  

Ships are required to use a tracking system and report any whale sightings when sailing. This will be 

received by a shore-based station. Upon entering a key humpback whale habitat, they receive a message 

about whales, their vulnerability to ship strikes, precautionary measures ships can take to avoid hitting 

one, and locations of recent sightings. Also, the ships can submit whale sightings and strikes with whales. 

There are different apps already available which could be modified for use here. Or an entirely new app 

can be developed (price around 2500-7500 euros). This method gives the option of being very flexible in 
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its use. It includes the locals as well as ship crews in the preservation of marine life. And it gives the captains 

more real time information, making their jobs easier and the journey saver.  

The following steps will have to implemented for this solution:   

• Contact an app developing company to discuss the requirements of the app.  

• Have app built and market it.  

• Integrate the use of the app.   

3.3.1. CONTACT AN APP DEVELOPING COMPANY TO DISCUSS THE REQUIREMENTS OF THE 

APP 

When making an app there are different things that need to be discussed with the developers to get the 

best product. With this also comes the things that can be left out of the development and final product as 

to save time and costs. One of the first things to note is the framework of the app. The developers most 

likely will ask if there is an existing app you would like to use and modify or want a completely new design. 

A company that has made several apps for the conservation of species is Conserve.io (Conserve.io, n.d.). 

Some existing apps that can be implemented in this case are:  

• Waze - but for ships instead of cars. 

• Whale Watch - alerts ship operators and recreational users to areas where humpback whales are 

aggregating (currently only New Zealand). 

• Whale Alert - smartphone app for fishermen, recreational boaters, industry partners, and 

volunteer networks to share real-time whale sightings (see Fig. 3.1). Is linked to a website for 

showing the sightings in real time on a map. Currently used in Alaska (Whale Alert, n.d.). 

Factors such as the look of the app, user interface, 

connecting to a database or website, the need to 

login or create a profile will also be discussed. An app 

to show a map and integrates data generated by 

users and satellites can be categorized as a data 

driven app. Data-driven apps are defined as those 

that consume and process only specific information. 

The price to develop a new data driven app are 

estimated at ~$15,000+, with a timeline of ~1-1.5 

months (Lastovetska, 2021). However, the use of an 

existing app and modifying this can reduce some of 

the cost. The location of the app developers can also 

give a variation in costs; The United States and 

Canada have the highest hourly rates and south 

America, or Europe have rates on average about half 

or this. 

3.3.2. HAVE APP BUILT AND MARKET IT  

The app should be linked to a database, so that the number of sightings and potentially strikes can be 

allocated to things such as: location, season, time of day and positioning with others. It is also important 

that the app is connected to satellites that can integrate GPS functionality, as well as whale sighting.  After 

the app has been produced and released it is important that people are made aware of it. And most 

Figure 3.1 Examples of the interface of the Whale 

Alert app (Whale Alert, n.d.). 
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importantly download it and use it. Different marketing approaches can be used for different target groups. 

For recreational boaters and locals, the importance of submitting the sightings can be explained. This is 

both for humans as the animals. For the professional companies it is possible to give out a quality mark, 

which they can use to show the world they are using this app to help preserve marine life.   

3.3.3. INTEGRATE THE USE OF THE APP  

Of course, just having the companies say they will use the app and give out a mark of quality is not enough 

to ensure results. The app can be monitored by the coast guard or another legal institution. And they can 

check whether companies are really using the app, by contributing sightings and evading sightings shown 

in the app. Unfortunately, fines cannot be given out to non-complying parties if there is no law surrounding 

the use of the app. However, warnings can be giving out that the data will be made public, as well as data 

of good use by companies can be made public. The use of the app can also be used by researchers or 

assessors to see if the app lowers shipping strike rates and improves the conditions for humpback whales. 

Good results could then be used to give more power to the app and even help the implementation by 

governments and shipping companies. 

3.3.4. BENEFITS AND DISADVANTAGES 

Benefits:  

• The systems were endorsed by the International Maritime Organization, a specialized organization 

of the United Nations.  

• Real time whale locations and aggregation can be shared, and routes can be modified accordingly.  

• Both the professional industry as well as normal civilians can contribute.  

• The information can come from different parties, thus improving the quality, accuracy, and 

amount of information.  

• The coast guard or another legal institution can check whether the professional industry really 

uses the app and potentially give out warnings.    

Disadvantages:  

• (App development can be pricy.) The cost to maintain and support an app can be considerably 

higher than the budget spent on original app development.  

• Satellite whale locating might not be too accurate.  

• The information about the location of the whales can also be used for wrong purposes. Whale 

hunters may use this information for hunting purposes. 

 

3.4. SOLUTION 4: ESTABLISHING TEMPORARY PRECAUTIONARY ZONES, CALLED DYNAMIC 

MANAGEMENT AREAS, AROUND RECENTLY SIGHTED HUMPBACK WHALE GROUPS   

Humpback whales often go to the same areas for foraging or breeding. This makes it important to map and 

protect these areas. With information about the areas, shipping can take this into account when 

determining routes. The areas can be avoided at certain times of the year, or a speed restriction can be 

applied in the area. With a speed restriction, the chance of a collision can be reduced. The advised speed 

restriction will be 10 kts, as in solution 1.  

For this solution, the following steps will be taken:  
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• Monitoring whale activity (from January till June) and identifying important areas. 

• The area must be cordoned off. 

• Managing the area. 

3.4.1. MONITORING WHALE ACTIVITY (FROM 

JANUARY TILL JUNE) AND IDENTIFYING IMPORTANT 

AREAS 

This will help to identify which areas are important for 

humpback whales and need to be protected. An area qualifies 

for protection if the following issues are present: 

• This area has a high density of humpback whales. 

• The humpback whales in this area stay here for more 

than a week. 

• This area is visited by humpback whales around the 

same time each year. 

• Longer-term characteristic. 

3.4.2. THE AREA MUST BE CORDONED OFF  

The size of the area depends on the number of whales. This 

can be done with buoys (see Fig. 3.2). The buoys could contain 

information boards with information on humpback whales. If 

shipping is still allowed through the area, the speed restriction 

is written on the buoys.  

3.4.3. MANAGING THE AREA 

Mariners are informed of the location of the area. As they approach the area, they will know to go around 

it or adjust their speed. Patrols on boats will go around the area to protect the area and to check that ships 

are sticking to the speed restriction. Patrols can consist of volunteers or paid employees. 

Researchers may only enter the area with a permit to examine the whales. They may enter the area 

between sunrise and sunset. If this interferes with the research, an additional permit will be needed to 

enter the area at night. They also must obey the speed restriction within the area. Researchers are 

expected to perform their work efficiently and not stay in the area longer than necessary. In addition, 

researchers are expected to cause minimal disturbance to the humpback whales with their work. 

3.4.4. BENEFITS AND DISADVANTAGES 

Benefits: 

• To determine which areas are important, the whales must be monitored. A monitoring program 

can be created for this, giving residents the opportunity to help. They can then learn a lot about 

whales, and this also creates awareness. 

• The Dynamic Management Areas are important areas and therefore there will be many whales 

there, by avoiding these areas many whales will be spared.  

• In addition to the whales, many other marine animals in that area are also spared.  

Figure 3.2 Top figure = buoy with 

information board about humpback whales. 

Bottom figure = buoy with speed restriction. 



 

20 
 

• Reduced traffic in the area gives more room to do research on whales.  

• If the area is located near the coast, a lookout can be created from the coast where residents and 

tourists can watch whales. Information boards can also be placed here for education purposes.  

• The Dynamic Management Areas need to be managed and maintained; this provides job 

opportunities for residents.  

Disadvantages: 

• Experts should be used to monitor whales (before the areas are created).  

• They need to guide the volunteers.  

• The cordoning off the area requires a lot of money and materials.  

• The ship must deviate from its normal route, which can cause delays.  

• The reduction in speed also causes delays.  

• If the boats must travel a different route, they may harm other areas.  

  

3.5. SOLUTION 5: WORKING WITH THE COAST GUARD TO ESTABLISH RECOMMENDED 

VESSEL ROUTES AND APPROACHES TO PORTS.   

The Coast Guard can obtain much information from satellite imagery or other databases. This also allows 

the Coast Guard to figure out where the humpback whales swim during their migration journey. These 

routes have already been mapped out by past surveys.  

During the migration journey of the humpback whale, the Coast Guard can advise alternative routes to 

captains. This advice can also be instructions on how a ship should approach a port.  This strategy helps to 

reduce the overlap between whales and ships. By using this route, a lot during the migration trip, the ships 

do not encounter the whales and collisions are avoided. The advice of the Coast Guard is mandatory 

because it will only be advised within the national waters of the EEZ (12 miles out of coast). This is because 

the Coast Guard can only go this far into the sea with authority.  

3.5.1. BENEFITS AND DISADVANTAGES 

Benefits:  

• Humpback whales can swim undisturbed through the route with their calves.  

• Waters will be calmer during the migration of the humpback whales.  

• Can generate money for coast guard.  

• There is a general rule so there are no exceptions. This makes it the same for all vessels.  

• Cooperation will be high because, it is the national coast guard that is giving the instructions.  

Disadvantages:  

• Cost’s money to find alternative routes and approachable ports.   

• May take longer for some skippers to get to their destination.  

• It will only be in the 12 miles zone of the EZZ. 

• Coast Guard should always be available to monitor and support. 
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3.6. SOLUTION 6: USING AN ACOUSTIC HARASSMENT DEVICE (AHDS) WHEN SPOTTING 

WHALES 

Several devices have already been developed with certain frequencies to keep pinnipeds and fish species 

away. These are acoustic harassment devices (AHDs). These devices are already used in fisheries, ports, 

construction sites, and other locations where a species should not be allowed to come near. The devices 

can also be built into ships. In this way it is possible to chase the whales away from the ships, thus 

preventing collisions. There are certain frequencies that deter pinnipeds. AHDs are currently available 

commercially with a frequency range of 8-20 kHz with source levels 187-195 dB underwater. Most fish 

species will not be bothered by this frequency because they do not hear these AHDs. The disadvantage of 

these AHDs is that the animals may get used to the sound. Therefore, the sound should not be played 

continuously, but only when a whale has been spotted in the area. The whale can be signalled by satellite 

images coming in live on the ship, buoys around the boat or around an area that pick up the frequency of 

whale song (see Fig. 3.3 & 3.4), or a detection system in the ship that signals when large objects (such as a 

whale) are detected in the water. Another problem is that because the sound is also used in fishing, a whale 

may associate the sound with food. However, this chance is very small because it is in the middle of the 

sea, here not many fishermen will be around. Also, fishermen who use AHDs are already required not to 

have them playing continuously (DOSITS, n.d.; Hampton, 2016). 

 

 

For this solution, there are several steps that need to be implemented to make it happen:  

• Shipowners must be made aware of the problem. This will make them more likely to cooperate.   

• AHDs must be installed in ships that are willing to cooperate.  

• Detection devices must be installed in the ships to detect whales. These could be detection 

devices, live satellite images, or buoys that pick-up whale song. These capabilities already exist and 

do not need to be developed. 

• Ship owners need to gain knowledge about working with AHDs. This by explaining the pros and 

cons of the system. 

 

Figure 3.4 Deployed buoys along the coast that 

detect whale sounds and transmit them to 

databases (DOSITS, n.d.). 

Figure 3.3 A example of a buoys that detect whale noises 

nearby (NOAA, 2018). 
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3.6.1. BENEFITS AND DISADVANTAGES 

Benefits: 

• AHDs and the ability to detect whales at sea already exist.  

• Ships can sail as fast as desired because of this.  

• Only pinnipeds are scared off by the sound. As a result, fishing boats do not have to worry about 

not catching any more fish.  

Disadvantages: 

• Some countries have banned the use of AHDs. This is because the AHDs were used continuously 

causing the animals to suffer hearing damage or become accustomed to the sound.  

• Installing AHDs on ships costs money and time for the skipper. However, he earns this back by 

being able to sail everywhere in Caribbean waters.  

• The AHDs should not be used continuously. Whale detection should be monitored during the 

cruise in the migration area. 
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4. CRITERIA AND ANALYSIS  

A multi-criteria decision analysis is used to evaluate which solution or solutions are the best to recommend. 

It is important to evaluate multiple criteria, for which we have chosen cost, time, cooperation, 

sustainability, mutual benefits, and effectivity. In this chapter we will explain why these criteria are 

important for the analysis. Furthermore, all these criteria will be given a value which indicates how 

important each criterion is. This value will multiply the score given to the criterion. 

4.1. CRITERIA 

4.1.1. COSTS 

This criterion is of great importance for the client. If a solution is too expensive it does not matter how 

effective it is. It is important to find a balance between these two. Since this criterion is so important it has 

a value of 3.  

4.1.2. TIME  

How long will it take before the solution can be implemented? If a solution requires the involvement of the 

government, it can take quite some time before it is enforced. This criterion is valued at 1, considering time 

is not the most important criterion. Every solution will take time before it can be implemented, but we 

rather advise the use of an effective solution that might take time then a quick solution that would not 

work. 

4.1.3. COOPERATION  

Cooperation through regional networks beyond national and political jurisdictions. This criterion is of 

importance if a solution is based on voluntary cooperation. Since cooperation means that a solution is 

implemented this criterion has a value of 3.  

4.1.4. SUSTAINABILITY  

Is this solution sustainable in the long run? A solution is sustainable if there is a balance between social, 

environmental, and economic principles. This criterion is of significands since a solution will be used for 

multiple years, for this reason it has a value of 2.  

4.1.5. MUTUAL BENEFITS  

This criterion applies to the whales, other marine animals, and shippers. It is important that a solution does 

not negatively impact any of these groups. Acceptable impact can be positive or neutral. Compared to the 

other criteria, this criterion is the least relevant. Due to this it has a value of 1.  

4.1.6. EFFECTIVITY  

How effective is this solution for the whales? This criterion is important, considering if it is not effective in 

reducing the probability of a collision the money and time spend could have been better invested in a 

solution that would have been effective. Due to this reasoning this criterion has been given a value of 3.  
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4.2. MULTI-CRITERIA DECISION ANALYSIS  

CRITERIA  VALUE SOLUTION 
1 

SOLUTION 
2 

SOLUTION 
3 

SOLUTION 
4 

SOLUTION 
5 

SOLUTION 
6 

COST  

x3 - - - - -/+ -- 

TIME  

x1 - + -/+ - + + 

COOPERATION  

x3 -/+ - + -/+ ++ + 

SUSTAINABILITY   

x2 + + ++ + - -/+ 

MUTUAL BENEFITS  

x1 + + ++ + + - 

EFFECTIVITY  

x3 ++ - + ++ + -- 

TOTAL SCORE: 5 -5 7 5 6 -8 

   

ELABORATION SCORE  

-- = Very poorly, - = Poorly, -/+ = Neutral, + = Good, ++ = Very good  

total score = ∑ criteria evaluation (score x value) 

  

Solution 3 scores the highest according to the multi-criteria analysis. Followed by solution 5 and lastly 

solution 1 and 4 which score equally. That solution 3 scores the highest is mainly due to the benefits that 

both the animal and the shipping have. But also, this solution is for long term use. The cooperation and 

effectiveness that count for many points score average. This is because the solution itself does not reduce 

collisions. Also, boaters must be willing to cooperate for it to be effective. Solution 5 also scores high 

because the cooperativeness is very high. Also, this solution costs the least money and time. Solution 1 and 

4 have equal points. Both are the most effective of all the solutions and the cooperative is reasonable. 

Solution 6 scores very poorly. This is mainly because this solution can harm other marine animals.  

 

4.3. PROFESSIONAL ANALYSIS  

To help us finding the best solution we used an expert. Her name is Regina Asmutis-Silvia. She is a biologist 

who is specialised in whales and dolphins. She is active in whale research, conservation, and education. 

She is the executive director of the Whale and dolphin conservation (WDC) in North America. We asked 

her to read our solutions and give her thoughts on them. Her thoughts can be read below. 
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4.3.1. SOLUTION 1: ESTABLISHING VESSEL SPEED RESTRICTIONS OF MAXIMUM 10 KT S IN 

NATIONAL WATERS 

This would be the solution of choice for me, not only because it addresses the risk of collision, but it also 

reduces noise and emissions, so it is a win-win- win.  However, it is not without legitimate 

challenges.  Trying to implement a speed restriction to the EEZ (200 miles out) has been discussed but, as 

you can imagine, is not embraced by shipping companies.  Keep in mind that >90% of global trade is by 

ships and 10 kts would seriously impact the travel time of goods, many of which are perishable.  There are 

also times where 10kts can pose a safety risk to vessels (high seas, cross currents, etc) so exceptions for 

safety would need to be built in.  Many shipping/cruise companies plan voyage routes 2 years in advance 

so knowing when and where they are required to slow is helpful in their voyage planning.  If you were 

talking about climate impacts then a proposal like this could be proposed year-round but if you are 

specifically trying to address vessel strikes in the Caribbean, then you would want to look at the areas and 

times where risk is highest and proposed seasonal time area speed zones.     

4.3.2. SOLUTION 2: EDUCATING AND ALERTING VESSEL AND WATERCRAFT OPERATORS TO 

THE DANGERS TO WHALES OF COLLISIONS 

Outreach is extremely important and should be part of any regulatory measures, as should an enforcement 

and monitoring plan.  Also remember that education needs to be embraced to be accepted so messages 

need to be audience specific (how you approach the subject with a shipping company is going to be very 

different than how you educate a small private vessel operator).  Messages which resonate best for 

audiences which may not prioritize saving whales are those that address the human needs first and the 

needs of the whales.  For example, if you are addressing small private boaters, then highlighting why 

slowing down and avoiding a collision will reduce the likelihood they damage their vessel or injure their 

passengers should be the primary message.  If you are talking to a cruise company, you might want to 

highlight how they could embrace conservation with their passengers as research shows that most 

consumers prefer companies who support causes.  However, it is important to remember that education 

alone will not necessarily lead to behavioural changes.  In the US, solely alerting ships to the presence of 

right whales did not result in ships slowing down.  Even regulatory measures did not initial result in the 

ships slowing down, it was the monitoring and enforcement (fine) which led it improved compliance.  

4.3.3. SOLUTION 3: DEVELOPING AND IMPLEMENTING MANDATORY SHIP REPORTING 

SYSTEMS WITH THE COAST GUARD 

This is in place in the US and has raised awareness, which is important, but not necessarily led to ships 

slowing down.  The data has been useful in understanding when and what types of ships transit through 

high-risk areas.  This was extremely important before AIS was required. AIS can now provide some of these 

data as well.  I think there is a place for this type of outreach but do not confuse outreach with mitigation.  

4.3.4. SOLUTION 4: ESTABLISHING TEMPORARY PRECAUTIONARY ZONES, CALLED DYNAMIC 

MANAGEMENT AREAS, AROUND RECENTLY SIGHTED HUMPBACK WHALE GROUPS  

This is in place in the US for right whales, but these dynamic areas are not mandatory and so do not result 

in ships slowing down.  We have a petition into the US government to get these voluntary dynamic areas 

changed to mandatory areas. Depending on the size of them, it does pose a challenge for shippers planning 

voyages but is being used somewhat successfully in Canada during the times right whales are in the area.  



 

26 
 

4.3.5. SOLUTION 5: WORKING WITH THE COAST GUARD TO ESTABLISH VESSEL ROUTES AND 

APPROACHES TO PORTS  

This can also be a very effective solution if the data are available for whale habitat use.  Shipping lanes 

were moved in the US and Canada for the express purposes of reducing strikes to right whales.  However, 

as right whales shifted habitats in a changing climate, these types of modifications require review.  

4.3.6. SOLUTION 6: USING AN ACOUSTIC HARASSMENT DEVICE (AHDS) WHEN SPOTTING 

WHALES 

This is the only one not in play in the US because research on right whales showed it would increase strike 

risk.  Whales responded to alarms by surfacing, putting them further in harm's way.  It is important also to 

remember that increasing noise in the ocean is disruptive to all marine species, not just whales, and trades 

one problem for another. 
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5. CONCLUSION- ADVISE  

Based on our multi-criteria analysis, Solution 3: the app for reporting whale sightings and advising captains 

is the best solution. Based on the professional analysis, the most effective solution would be speed limits 

for vessels (solution 1). But education, outreach, and relevant data on whale habitats are all aspects that 

can reduce the number of collisions with vessels. 

 

5.1. PROPOSED SOLUTION  

The solution we propose is an app for reporting whale sightings and advising captains. This solution involves 

the use of an app among two other solutions linked to it. This app can be used by both commercial vessels 

and recreational users. Through this app, the Coast Guard can communicate about whale sightings. 

Attached to this app will be features such as GPS, reporting of recent whale sightings, ship sightings of 

whales, whale habitats (dynamic management areas), and information for both professional and 

recreational users. The app is also available for recreational use so that people can spot whales from a safe 

distance, to avoid collisions. This will increase engagement in humpback whale conservation. The Coast 

Guard will be able to provide instructions, such as speed limits and alternate routes. This may be based on 

a ship's current location or instructions for a specific area during a season (such as migration 

season).  However, it is mandatory to have a maximum speed of 10 kts within the national waters of the 

Dutch EEZ islands. This can be mandated up to 12 miles offshore of the islands and extended to the EEZ 

border. In addition to speed limitations, the coast guard can also oblige ships to avoid certain areas in 

national waters where humpback whales are aggregated, for example during the breeding season. 

Outside of national waters (12 miles offshore), the Dutch EEZ islands cannot say anything about maximum 

speed. To still ensure that vessels are mindful of whales during the migration season, the advice is to also 

establish a quality mark. This label is given to a vessel that is using the app outside of the national waters 

of the Dutch EEZ islands. The moment a whale is spotted near the ship, the ship will slow down to 10 kts 

or sail around the area. The app can detect this by GPS. If a ship follows these rules, it gets the quality mark. 

The quality mark will be issued by an alliance of conservation organizations, which the DCNA can lead over.   

Customers can see that the products coming from a ship with such a quality mark are sustainable. By having 

a quality mark, you as a captain or company will be distinguished from other vessels without such a mark. 

All in all, having a quality mark is very good for a company or vessel. Not only can they charge more for 

products, but they also get positive attention. A product with a quality mark is more likely to be chosen by 

the customer and they will stand better in the trade market. 
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5.2. LAW  

Each country that is part of the convention has jurisdiction over 12 miles from the coast into the sea, as 

stated by the United Nations Convention on the Law of the Sea. Therefore, each country may introduce its 

own rules here for the conservation of the living resources in their national waters. Coincidentally, they 

also have must preserve and protect their national waters and the living resources that inhabit them. The 

rule to sail up to 10 kts is well applicable in a regulation. As a result, ships are required to adhere to it. Often 

rules at sea are checked by the coast guard. However, regulations are difficult to apply to an app. A 

government cannot force the use or download of an app. This should be a free choice. Therefore, the 

introduction of a quality label. As a result, this solution does allow for a 10 kts requirement within the 12 

miles but does not for the use of an app. Outside of the 12 miles, a country also no longer has control over 

the sea. Therefore, this should all come from a voluntary basis from the captain/companies (Encyclopaedia 

Britannica, 2019). In addition to this, the kingdom of the Netherlands can extend these measures to the 

border of the EEZ, a maximum of 200 nautical miles. Which in turn extends the reach of the measures and 

thus increases effectivity.  

The local governments of Saba and Bonaire together with the government of The Netherlands have already 

implemented a sanctuary for sharks and marine mammals, which include humpback whales. So, the 

likelihood of laws and regulation being accepted for the protection of a species the sanctuary has been set 

up for is higher than that in other countries. Paired with this is the fact that according to the United Nations 

Convention on the Law of the Sea, ‘’member states shall cooperate with a view to the conservation of 

marine mammals and in the case of cetaceans shall work through the appropriate international 

organizations for their conservation, management and study’’ (United Nations, 1982). 

 

5.3. RECOMMENDATIONS 

So, in giving the power and regulation of the quality mark to an appropriate alliance of nature conservation 

organizations, you increase cooperation with other nations. 

• Integrate the map and GPS aspect of the app with a website, because not everyone wants to 

download an app and this will allow people to still use the key functions without downloading. Will 

probably have the most added benefit for recreational users, as they are most likely to not 

download a specific app like this just for recreational use. 

• Further research into the migratory routes, times spent in the breeding sites and behaviours in 

these areas of humpback whales must be done. 

• App development or research projects can be done in collaboration with students. Particularly 

with students both in the Dutch Caribbean and the Netherlands.                
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