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Resumo 

A ordem Cetacea tem um total de 90 espécies em todo o mundo, das quais cerca de 30 

podem ser observadas sazonalmente nos Açores. Estas espécies são avistadas perto da 

costa devido à topografia marítima do arquipélago e devido às correntes de água fria, que 

tornam as águas açorianas mais produtivas, fazendo desta região um bom local para a 

observação de cetáceos. Esta atividade é também significativa para a ciência e para a 

educação ambiental, uma vez que é frequentemente considerada ecoturismo. O número 

de pessoas que realizam a atividade nos Açores aumentou mais de dez vezes desde 1999. 

Este crescimento, no entanto, pode ter influência negativa no bem-estar dos cetáceos e no 

seu comportamento. 

O estágio curricular realizado na empresa Picos de Aventura em São Miguel, Açores, 

começou em fevereiro e terminou em junho de 2019. O objetivo principal era investigar se 

a quantidade de embarcações de observação de cetáceos, na presença de um grupo de 

animais, tinha algum efeito sobre seu comportamento. Para estudar este efeito, foram 

escolhidos o golfinho comum e o roaz-corvineiro, pois são espécies que podem ser 

observadas nas águas açorianas durante todo o ano. 

A pesquisa focou-se na costa sul da ilha de São Miguel e a recolha de dados ocorreu 

durante as saídas de observação de cetáceos que a empresa realizava, entre março e 

junho. Numa ficha pré-definida do MONICET foram registados vários parâmetros, entre os 

quais número de embarcações na área e o comportamento dos animais. Os dados referem-

se a um total de 121 amostras (grupos de golfinhos) que foram analisadas com o IBM 

SPSS Statistics. Cerca de 7346 golfinhos foram avistados durante este estudo. Os 

golfinhos comuns foram a espécie mais observada, exceto no último mês do estudo, 

quando a temperatura da água aumentou e ficou mais adequada para o roaz-corvineiro. 

Socialização foi o comportamento mais observado nas duas espécies. O comportamento 

dos golfinhos não pareceu mudar com a quantidade de barcos que estavam a fazer 

observação. Outros fatores como duração do avistamento, presença de crias no grupo e o 

tamanho do grupo foram analisados, porém entre os resultados não foram apresentadas 

diferenças significativas. 

Existem vários estudos sobre este assunto em todo o mundo, mas os efeitos a longo prazo 

ainda são desconhecidos e difíceis de avaliar. Nos Açores, devem ser realizados mais 

estudos e monitorização para garantir o bem-estar dos golfinhos e cetáceos em geral. 

Palavras-chave: cetáceos; golfinhos; Açores; Delphinus delphis; Tursiops truncatus; 

observação de cetáceos; comportamento.  
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Abstract 

The order Cetacean has a total of 90 species worldwide, of which around 30 can be spotted 

seasonally in the Azores. These species are sighted so close to shore due to the bottom 

topography of the archipelago and the cold-water currents that turn the Azores waters more 

productive, making this region a good place to do whale-watching. This activity can become 

significant in research and environmental education, as it is often considered ecotourism. 

The number of people doing whale-watching in the Azores has increased ten times since 

1999. This growth, however, can have impacts on the cetacean’s wellbeing and behaviour. 

The curricular internship made within the company Picos de Aventura in São Miguel, 

Azores, lasted from February to June of 2019. The main goal was to investigate if the 

amount of whale-watching tour boats observing a group of animals had any effect on their 

behaviour. This study focuses on the short-beaked common dolphin and the common 

bottlenose dolphin, since these are species that can be spotted in Azorean waters all year 

round. 

The research took place on the south coast of São Miguel island and the data collection 

happened during the company whale-watching tours, between March and June. The 

registration of data was conducted following the pre-set sheet from MONICET. On this sheet 

several parameters were considered, such as number of boats on the area and behaviour 

of the animals; a total of 121 samples (groups of dolphins) were analysed with IBM SPSS 

Statistics. Around 7346 dolphins were sighted during this study; the common dolphins were 

the most observed species, except on the last month of data collection, when the water 

temperature got higher and more pleasant for bottlenose dolphins. The behaviour 

socializing was the most observed in both species; the dolphins’ behaviour did not seem to 

change with the presence of the tour boats. Other factors, such as duration of sighting, 

presence of calves in the group and group size were analysed however no significant results 

were obtained. 

There are several studies from around the world regarding this subject, but still long-term 

effects are unknown and difficult to assess. In the Azores, more studies and monitorization 

should be carried in order to ensure the well-being of the dolphins and cetaceans in general. 

 

Keywords: cetaceans; dolphins; Azores; Delphinus delphis; Tursiops truncatus; whale-

watching; behaviour.  



VI 
 

Index  

 

Acknowledgements ........................................................................................................... III 

Resumo ........................................................................................................................... IV 

Abstract ............................................................................................................................ V 

List of Figures ................................................................................................................ VIII 

List of Tables .................................................................................................................... X 

 

Chapter 1 – Introduction  

1. Introduction ............................................................................................................ 2 

1.1. The cetaceans ............................................................................................ 2 

1.1.1. Azorean cetaceans ............................................................................... 3 

1.2. Whale-watching .......................................................................................... 4 

1.2.1. From whaling to whale-watching ........................................................... 5 

1.2.2. Legal regulations in the Azores ............................................................. 6 

1.3. The company Picos de Aventura ................................................................ 7 

1.3.1. The sea activities provided .................................................................... 8 

1.3.2. Projects involved ................................................................................. 10 

1.4. The target species: Delphinus delphis and Tursiops truncatus.................. 13 

1.4.1. Ecology of the dolphins ....................................................................... 13 

1.4.2. Dolphin activity states – ethogram....................................................... 15 

1.5. The internship description and objectives ................................................. 16 

Chapter 2 – Methodology Framework 

2. Methodology Framework ...................................................................................... 19 

2.1. Research area .......................................................................................... 19 

2.2. Data collection .......................................................................................... 20 

2.3. Data treatment .......................................................................................... 23 

Chapter 3 – Results and Discussion 

3. Results and Discussion ........................................................................................ 25 

3.1. Sample size .............................................................................................. 25 

3.2. Frequency of sightings .............................................................................. 25 



VII 
 

3.3. Behaviour frequency ................................................................................. 26 

3.4. Behavioural changes ................................................................................ 28 

Chapter 4 – Concluding Remarks  

4. Concluding Remarks ............................................................................................ 33 

Chapter 5 – References  

5. References ........................................................................................................... 37 

Annexes........................................................................................................................... 43 

 

 

 

 

  



VIII 
 

List of Figures 

 

Chapter 1. 

Figure 1 - Humpback whale (Megaptera novaeangliae) breaching on the south coast of São 

Miguel; tour boats at the marina of Ponta Delgada; Sperm whale (Physeter macrocephalus) 

logging on the south coast of São Miguel (left to right). ...................................................... 1 

Figure 2 – Morphology of Mysticeti (A) and Odontoceti (B). ............................................... 2 

Figure 3 – 3D bathymetric map of the south coast of São Miguel. Latitude and longitude 

(degrees) are represented by the x and y axis. Depth (m) is represented by the z axis and 

the colour bar, which goes from dark blue as maximum depth to red-brownish as land (0m).

 .......................................................................................................................................... 3 

Figure 4 – Evolution of tourists participating in the whale-watching tours in the Azores. .... 5 

Figure 5 – Regulation of the approximation of the watching tour boats to the cetaceans. .. 7 

Figure 6 – Picos de Aventura office base in Ponta Delgada, São Miguel. .......................... 8 

Figure 7 – Boats used in the whale-watching activities in São Miguel. (A) Gonçalo Velho; 

(B) Sir-Dinha; (C) Faneca; (D) Movido a água; (E) Garajaudos. ...................................... 10 

Figure 8 – Scientific projects with Picos de Aventura: (A) Sea turtle realising after tagging 

within the COSTA project; (B) Night patrols withing the S.O.S. Cagarro and (C) Picoslogia 

at a local school in São Miguel. ........................................................................................ 11 

Figure 9 – The short-beaked common dolphin (Delphinus delphis) doing a leap in the south 

coast of São Miguel, Azores. ........................................................................................... 13 

Figure 10 – Common bottlenose dolphins (Tursiops truncatus) leaping in sync to opposite 

sides in the south coast of São Miguel, Azores. ............................................................... 15 

 

Chapter 2. 

Figure 11 – The São Miguel island, more precisely, the Lake of Fire mountain (left); pod of 

common dolphins surfing the waves (right). ..................................................................... 18 

Figure 12 – The Azores archipelago with São Miguel island (37.7804° N, 25.4970° W) 

highlighted and the Ponta Delgada harbour (red icon). ...................................................  19 



IX 
 

Figure 13 – MONICET sheet used in the data collection. ................................................. 20 

Figure 14 – Mobile GPS used to collect data on the whale-watching trips. ....................... 21 

 

Chapter 3.  

Figure 15 - A tour vessel observing a group of common dolphins (left); bottlenose dolphin 

swimming during whale-watching trips (right). .................................................................. 24 

Figure 16 – Frequency of sightings per trip of common dolphins (Dd) and bottlenose 

dolphins (Tt) in the four months of data collection. ........................................................... 26 

Figure 17 – Proportion of behaviours by the two species of dolphins at the beginning of 

sightings. ......................................................................................................................... 27 

Figure 18 - Proportion of behaviours by the two species of dolphins at the ending of 

sightings. ......................................................................................................................... 28 

 

Chapter 4.  

Figure 19 – Picos de Aventura' biologist observing a group of dolphins (left); a common 

dolphin jumping out of the water on the south coast of São Miguel (right). ....................... 32 

 

 

  



X 
 

List of Tables 

 

Chapter 1. 

Table 1 – Description of the boats used in whale-watching activities at Picos de Aventura – 

São Miguel. ........................................................................................................................ 9 

Table 2 – Scientific projects which Picos de Aventura is involved and their respective 

description. ...................................................................................................................... 12 

 

Chapter 2. 

Table 3 – Activity states for common dolphin (Dd) and bottlenose dolphin (Tt), with 

abbreviations for each state given and for the species name in parentheses. .................. 22 

 

Chapter 3. 

Table 4 – Number of dolphins and corresponding percentage, that changed behaviour 

between the beginning and ending of sighting, according to factors such as ‘Number of tour 

boats’, ‘Duration of sighting’, ‘Presence of calves’ and ‘Group size’. ................................ 30 

 



1 
 
 

 

Chapter 1 

Introduction  

 

 

 

 

 

Figure 1 - Humpback whale (Megaptera novaeangliae) breaching on the south coast of São Miguel; tour boats 
at the marina of Ponta Delgada; Sperm whale (Physeter macrocephalus) logging on the south coast of São 
Miguel (left to right). 

  



2 
 
 

 

1. Introduction  

1.1. The cetaceans 

Worldwide there are about 90 species in the order Cetacea, that is divided into two sub-

orders of living animals – Mysticeti, the baleen whales, and Odontoceti, the toothed whales, 

with 14 and 86 species, respectively, grouped in these sub-orders (Fig. 2) (Jefferson et al. 

2015).  

The baleen whales are called by this name due to the baleen plates they have in their 

mouth (instead of having teeth) and being batch feeders themselves, the baleen plates filter 

their food when they take, in a single gulp, an enormous quantity of water to feed (Jefferson 

et al. 2015).  

Characterized by their teeth and one single blowhole, the toothed cetaceans are 

hypothesized to be capable of echolocation, which is the production, reception and 

processing of sounds to navigate, find preys and avoid predators (Jefferson et al. 2015). 

 

 

Figure 2 – Morphology of Mysticeti (A) and Odontoceti (B). 
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1.1.1. Azorean cetaceans 

The Azores archipelago has a volcanic origin, which outcomes the lack of a continental 

platform, giving a peculiar bottom topography, implying the existence of profound waters 

near the shore and bottom elevations, such as sea mountains (Fig. 3) (Santos et al. 1995; 

Magalhães et al. 2002; Silva et al. 2003; Silva et al. 2010). In association with oceanic 

circulation, dominated by the Azores Current, the waters in Azores can be very rich in 

nutrients. This current is a branch from the Golf Stream, that flows to east and has a 

thermohaline front, with colder waters but more productive (Santos et al. 1995; Johnson 

and Stevens 2000). Consequently, the Azores Current can increase the productivity of the 

area, by causing upwelling of nutrients in the ridges of the underwater mountains (Boisseau 

et al. 1999). All these characteristics can help understand the reason to sight offshore 

species so close to the shore (Santos et al. 1995; Magalhães et al. 2002; Silva et al. 2003), 

making the Azores a good place to do whale-watching. 

 

 

Figure 3 – 3D bathymetric map of the south coast of São Miguel. Latitude and longitude (degrees) 

are represented by the x and y axis. Depth (m) is represented by the z axis and the colour bar, which 

goes from dark blue as maximum depth to red-brownish as land (0m). (Adapted from: García et al. 

2018).  
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Given this, in the Azores there is a great diversity of cetacean species, with seasonal 

variations, whose number of species is still not concise between researchers, varying 

between 25 and 28 species (Appendix I) (Prieto and Santos 2010; Bentz et al. 2013).  

The most common species which that can be seen all year, belong to the sub-order 

Odontoceti, and are the Short-beaked common dolphin (Delphinus delphis), the Common 

bottlenose dolphin (Tursiops truncatus), the Risso’s dolphin (Grampus griseus) and the 

Sperm whale (Physeter macrocephalus) (Fernandez et al. 2009; Bentz et al. 2013; Silva et 

al. 2013). The Atlantic spotted dolphin (Stenella frontalis), the Fin whale (Balaenoptera 

physalus), the Sei whale (Balaenoptera borealis) and the Blue whale (Balaenoptera 

musculus) are seasonal species but appear in the Azorean waters regularly (Fernandez et 

al. 2009; Silva et al. 2013). 

 

1.2. Whale-watching 

The activity whale-watching, also called cetacean observation, is an activity that is 

growing and expanding globally, becoming important not only for the tourism market but 

also for the economy of the region and the scientific community (Real Decreto 1727/2007; 

Silva 2013; Bentz et al. 2016).  

Cetacean observation can be defined as the activity of observing wild animals in their 

own habitats from a non-land-based platform (Decreto Legislativo Regional nº10/2003/A), 

therefore it is often considered ecotourism (Bentz et al. 2013; Hoyt and Parsons 2013). 

Whale-watching, if always conducted in agreement with the legal regulations and 

principles of environment protection, can manage to become significant to research and 

environmental education (Real Decreto 1727/2007), and even though this activity can be 

considered ecotourism, possible impacts on the cetaceans can happen, for example, 

changes in behaviour, health, places of feeding and breeding areas (Bjeder et al. 2006; 

Bentz et al. 2013). 

In the Azores, the whale-watching business began in 1989 as an experiment, beginning 

as a serious business in 1993 in Pico island (Oliveira et al. 2007). In São Miguel, the first 

whale-watching company appeared in 1995 (Oliveira et al. 2007). Almost a decade after the 

experiments, the cetacean observation attracted around 9.500 people to do this activity in 

the archipelago (Hoyt 2001). Nowadays, this number raised to over ten times, reaching 
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121.412 people doing cetacean observation in 2018 (Fig. 4), with 62% of these people doing 

the activity in São Miguel island only (Direção Regional de Turismo 2019). 

 

 

Figure 4 – Evolution of tourists participating in the whale-watching tours in the Azores (Source: 
Direção Regional de Turismo 2019). 

 

With the activity growing so fast, the need for management regulations started to 

develop, so that the cetacean’s populations would be conserved, as well as the economic 

development of the region (Oliveira et al. 2007).  

 

1.2.1. From whaling to whale-watching 

Cetaceans sightings started in the 18th century due to the whale hunting, or whaling, 

practised by the British ships based in New England, having this activity a commercial value 

(Santos et al. 1995). In the Azores whaling was more of a near shore activity, where the 

only species of cetacean being hunted was the Sperm Whale (Santos et al. 1995; Oliveira 

et al. 2007). This commercial interest ceased completely in 1986 by the International 

Whaling Commission (IWC), even though whaling still happened later in Pico island in 1987 

(Galhardo 1990 as cited by Santos et al. 1995). After that, whale hunting was replaced with 

the activity whale-watching (Silva et al. 2003; Bentz et al. 2013).  
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To find the whales, the method used in whaling is now used in whale-watching in the 

Azores, which are land based lookouts (in Portuguese: vigias), that scan the sea, using 

binoculars, providing information about location, number of individuals and the species to 

the watching vessel, via VHF radio (Magalhães et al. 2002; Bentz et al. 2003; Sequeira et 

al. 2009). Due to these lookouts, there is a low percentage of trips with zero sightings, 

fluctuating between 1% and 5% of trips with no sightings (Sequeira et al. 2009).  

 

1.2.2. Legal regulations in the Azores 

As this activity developed, a concern about the cetacean’s welfare was raised, leading 

the Azorean Regional Government to implement management policies (Silva et al. 2003; 

Oliveira et al. 2007), such as the “Decreto Legislativo Regional nº10/2003/A” (Appendix II) 

and a governmental order, the “Portaria 5/2004” (Oliveira et al. 2007). 

The development of the regulation began in 1995, although only in 1999 was a law order 

established to regulate the whale-watching activity (Oliveira et al. 2007). This law order was 

however modified in 2003 and published in 2005 (Oliveira et al. 2007).    

This decree states that the approximation to the animal should be made from behind, 

leaving a 180º field of vision to the animal, and it should not overcome 50 meters of distance 

between the animal and the watching vessel, except if there are new-borns present, in this 

case, the distance must be no less than 100 meters (Fig. 5). Also, it states that each boat, 

observing the cetaceans, can stay for a 30 minutes maximum period observing the animal 

or group of animals (Decreto Legislativo Regional nº10/2003/A). 
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Figure 5 – Regulation of the approximation of the whale-watching tour boats to the cetaceans 

(Adapted from: “Decreto Legislativo Regional nº10/2003/A”). 

 

In 2008, there were 23 licensed companies to do whale-watching, increasing to 25 

licensed companies in 2019 (Sequeira et al. 2009; Governo dos Açores 2019).  

The whale-watching activity must be responsible, and if so, it has its vantages, such as 

the fact that it is educational, raising people to be more environmentally friendly (Stamation 

et al. 2007; International Whaling Commission 2019). Additionally, the whale-watching tour 

boats can be used to collect data about the whales and dolphins’ distribution, habitat, 

migrations, long-term photo-identification and behaviours (International Whaling 

Commission 2019). 

 

1.3. The company Picos de Aventura 

Picos de Aventura, located in São Miguel island (Fig. 6), was created in 2003, and it 

provides several activities to enjoy the Azores. This company has several activities both in 

land and in the sea. Recently, more precisely in 2017, Picos de Aventura opened another 

establishment in the Terceira island, with the same strands as the Picos de Aventura – São 

Miguel.  
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Figure 6 – Picos de Aventura office base in Ponta Delgada, São Miguel. 

 

Within Picos de Aventura, the staff is divided in three main groups: the commercial 

group, the outdoor group and the maritime activities group. Each group has its own 

coordinator so the activities can develop fluidly.  

In every activity, land and sea, there is at least one biologist with the group of clients to 

make sure that the tour is scientifically and ecologically correct. In the summer months, due 

to the number of tourists in the Azores, both teams need to increase the staff, so the number 

of employees at Picos de Aventura can reach 30 people or even more.  

 

1.3.1. The sea activities provided 

The sea activities can be summed up to cetacean watching, swimming with dolphins 

and combined activities. Other activities such as scuba diving and sport fishing, are done 

with the company in association with other companies. Before the cetacean watching and 

swimming with dolphins’ activities, the team of biologists, within the maritime activities 
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group, gives a briefing to the clients about the species in the Azores, sighting methods, 

security rules and ethic code about the sightings. After this briefing, the team helps the 

clients get ready for the trip, giving them material such as waterproof jackets, waterproof 

trousers and life vests, plus snorkel materials if they are doing the activity swimming with 

dolphins. 

The sea trips are made in five different boats (Fig. 7), depending on the activity and/or 

the costumer preference, group size and weather conditions. 

 

Table 1 – Description of the boats used in whale-watching activities at Picos de Aventura – São 
Miguel. 

Name Type Size (m) 
Motor power 

(hp) 

Capacity 

(visitors) 

Gonçalo Velho Zodiac 7,5 200 12 

Sir-Dinha Zodiac 8,5 300 12 

Faneca Zodiac 9,6 400 24 

Garajaudos Fiber 11 630 36 

Movido a água Catamaran 19 900 75 
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Figure 7 – Boats used in the whale-watching activities in São Miguel. (A) Gonçalo Velho; (B) Sir-

Dinha; (C) Faneca; (D) Movido a água; (E) Garajaudos. 

 

1.3.2. Projects involved 

More than the maritime-tourist activities and the land activities, Picos de Aventura has 

a social responsibility towards the environment. It’s a company with accomplishments and 

goals to make itself more sustainable.  

All year long, people from the company are invited to join seminars and workshops to 

learn how to make the business more environment-friendly and to learn about new projects 

related to marine life within the Azores. Also, to get the tourists involved with this sustainable 

ideal, beach cleaning campaigns are frequently organized, and in 2019, it was organized 

the first Bio Talks, an event that consisted in a set of lectures, presentations and debates 

about science and biodiversity in the Azores. 

Finally, Picos de Aventura, more precisely, the maritime activities team is currently 

involved in several scientific projects, where every biologist on the team commits to the 

project, helping it evolve. These projects are MONICET, Consolidating Sea Turtle 
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Conservation in the Azores (COSTA project), S.O.S. Cagarro and Picoslogia (Fig. 8, Table 

2). MONICET and COSTA projects last all year long, when the team goes to the sea. But 

in the case of S.O.S. Cagarro and Picoslogia they only occur in specific seasons: autumn 

and winter. 

 

 

Figure 8 – Scientific projects with Picos de Aventura: (A) Sea turtle realising after tagging within the 
COSTA project; (B) Night patrols withing the S.O.S. Cagarro and (C) Picoslogia at a local school in 
São Miguel (Photo credits: Picos de Aventura team). 
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Table 2 – Scientific projects in which Picos de Aventura is involved and their respective description. 

Project Description 

MONICET 

Online platform that works on a voluntary basis with whale-watching 

companies providing opportunistic data. This platform started in 2009. Picos 

de Aventura was one of the first three companies to join the project. 

Information such as species distribution, change of their numbers in time and 

movements of individual animals through photo-identification can be found in 

this platform. The objective of the platform is to collect and organize the 

cetacean observation data and provide a database that can be of service to 

the companies, students and researchers (MONICET 2019). 

Consolidating 

Sea Turtle 

Conservation in 

the Azores 

(COSTA) 

COSTA has several organizations coordinating the project, however one of 

the main organizations are POPA (Programa de Observação para as Pescas 

dos Açores) and IMAR (Instituto do Mar). The objectives of this project 

include data collection about bycatch, demographic and biologic data, 

promote good practice of sea turtles’ manoeuvre and involve and encourage 

local communities and tourists visiting the region to participate in 

conservation actions (COSTA 2019). Picos de Aventura started collaborating 

with this project in 2015, tagging two sea turtles. 

S.O.S. Cagarro 

The Azores Government promotes this project since 1995, to raise 

awareness regarding the preservation of the Cagarro (Calonectris borealis, 

in English: Cory’s Shearwater), a species that nests in the Azores. This 

campaign occurs between October and November, which is the season 

where the Cory’s Shearwater juveniles leave the nest to do their first flight to 

the ocean (Governo dos Açores 2018). They are in danger due to chaining 

of the city lights which make them fall into the roads, risking them into being 

trampled by cars. Picos de Aventura joined the campaign in 2018, 

participating in night patrols to catch and mark the Cory’s Shearwater. 

Picoslogia 

Educational program, directed to children and youths, that teaches them 

about what the company does and tries to raise awareness about the 

problems in the sea. This program usually works on the winter months, where 

a team of biologists goes to local schools with a presentation about the sea 

trips. Picoslogia is an exclusive project created by Picos de Aventura, starting 

its activity in 2013. 
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1.4. The target species: Delphinus delphis and Tursiops truncatus 

1.4.1. Ecology of the dolphins 

The short-beaked common dolphin (Delphinus delphis), here after referred as common 

dolphin, is a poorly known species (Cecchetti et al. 2017) with a wide distribution from 

tropical to cool waters of the Atlantic Ocean and Pacific Ocean (Bearzi et al. 2003; Jefferson 

et al. 2015), habiting shallower and coastal waters with depths between 97 to 1618 meters 

(Silva et al. 2003). This dolphin (Fig. 9), in the Azores, can be spotted all year round, and 

one of the possible reasons that may explain why is due to their preference for upwelling-

modified waters and areas with seamounts (Jefferson et al. 2015), which Azorean waters 

have. 

The number of individuals per group in this species is not really set, varying between 

low numbers, like 10 dolphins, to high numbers, such as 5000 dolphins (Jefferson et al. 

2015).  

Since they are very active and energetic bowriders (Jefferson et al. 2015), the common 

dolphin is one of the cetaceans that is more exciting to observe, with high rates of 

observation during all seasons (Cecchetti et al. 2017), sighted approximately 80% of the 

trips between March and June of 2019. 

 

 

Figure 9 – The short-beaked common dolphin (Delphinus delphis) doing a leap in the south coast of 
São Miguel, Azores (Source: Ortolano 2019). 
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The common bottlenose dolphin (Tursiops truncatus), here after referred as bottlenose 

dolphin (Fig. 10), has been studied several times, making this species the one that is more 

known about than any other dolphin species (Jefferson et al. 2015).  

Bottlenose dolphins can be found in tropical and temperate waters, frequently in coastal 

areas and continental shelfs, being a species widely distributed (Jefferson et al. 2015). 

However, in the Azores, there is no continental shelf, but still bottlenose dolphins inhabit 

this area, choosing shallower areas (between 100 and 600 meters) with high bottom relief 

(Silva et al. 2008). These preferred shallower waters may be due to the upwelling-modified 

areas, just like the common dolphins, and, also due to the advantage they might take from 

the bottom fishes, in case of lack of schooling preys (Silva et al. 2008; Jefferson et al. 2015). 

In the North Atlantic, the bottlenose dolphin lives within pods of 10 to 500 individuals, 

depending on their needs (Jefferson et al. 2015). Yet, in the Azores, it is not very common 

to see larger groups due to the low productivity waters and the lack of predators (Silva 

2007). This species in Azorean waters form a single and open population, that maintain 

social interactions with communities from outside and within the Azores archipelago (Silva 

et al. 2008). 

Just like the common dolphin, the bottlenose is an enthusiastic bowrider of the whale-

watching tour boats (Jefferson et al. 2015). Adding to this, this dolphin can be spotted in 

Azorean waters all year round, being another species that attracts tourists to do the 

cetacean observation in the Azores due to their active-surface behaviour. The bottlenose 

dolphin was sighted approximately 68% of the trips between March and June of 2019. 
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Figure 10 – Common bottlenose dolphins (Tursiops truncatus) leaping in sync to opposite sides in 
the south coast of São Miguel, Azores (Source: Ortolano 2019). 

 

1.5. Dolphin activity states – ethogram 

To describe several behaviours of a species, ethograms are designed, becoming 

essential in research concerning this matter (Baker et al. 2017). They have an important 

role regarding collecting and analysing scientific data and, therefore comprehend the 

behavioural repertoire of a species (Baker et al. 2017).  

The primary activity states used in this research project were previously defined within 

the MONICET. They are identified as feeding, resting, traveling and socializing. These were 

the behaviours that were most observed during the whale-watching trips and the ones more 

easily recognizable. The behavioural state of each group of dolphins, or pod, in general is 

determined by the activity of >50% of the individuals of the school of dolphins (Stockin et 

al. 2009; Bas et al. 2017). A school of dolphins can be defined by any number of dolphins 

swimming in the same or similar direction, involved in the same or similar behaviours 

(Constantine et al. 2004). 

The description of the behavioural categories was based on other studies on the 

behaviour of dolphins around the world (Neumann 2001, Stockin et al. 2008 and Baker et 

al. 2017), complementing with the author’s notes from what was seen in the field.  
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Another behaviour that was frequently observed was bow-riding, where dolphins 

surface at the bow of a moving vessel. However, the quantity of times this behaviour is 

observed is low comparing to other behaviours. Therefore, bow-riding is included within the 

behaviour socializing.  

 

1.6. The internship description and objectives 

The present dissertation in the form of an internship report was elaborated within a 

period of a curricular internship with the tourism company Picos de Aventura, in São Miguel 

island, Azores. The internship started on the 1st of February, followed by four weeks of 

learning and adapting to the sea activities, procedures and routine of the company. The 

data collection took seventeen weeks, beginning in the first week of March and ending on 

the last week of June. Data treatment and analysis took place at ICBAS (Instituto de 

Ciências Biomédicas Abel Salazar), and lasted around four weeks. Finally, the writing of 

the report took twelve weeks.   

As an intern at Picos de Aventura, there were assessed objectives to accomplish during 

the internship, such as:  

• Acquire knowledge about the cetaceans of the Azores, specially the species that 

can be seen all year round.  

• Promote sensibilization towards the ocean when speaking to the clients of the 

company. 

• Participating in the writing of articles for the company’s blog and collaborate in 

activities that contribute for the conservation and preservation of the marine 

species. 

• Interact with customers with different mother languages, applying and improving 

the linguistic knowledge in English. 

• Help with maintenance of boats and equipment used in the sea activities.  

In terms of the scientific research, the objective was to assess if there were any type 

of impacts, positive or negative, in the dolphins – common bottlenose dolphin and short-

beaked common dolphin – provided by the observation tour boats of the company during 

the trips of cetacean sighting. More specifically, the aim was to investigate if the amount of 

tour boats present in the animal’s area had any effect on the dolphin’s behaviour. 
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The short-beaked common dolphin and the common bottlenose dolphin were 

chosen for this research due to their residency in the Azorean waters, so they would be 

sighted almost every trip that the whale-watching company made.  
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Chapter 2 

Methodology Framework 

 

 

 

 

 

Figure 11 – The São Miguel island, more precisely, the Lake of Fire mountain (left); pod of common dolphins 
surfing the waves (right). 
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2. Methodology Framework 

2.1. Research area 

The archipelago of the Azores is in the middle of the Atlantic Ocean. In this study, the 

focus area was the south coast of the São Miguel island, located in the Eastern group of 

the archipelago (Fig. 12). 

The data collection happened during the whale-watching trips with Picos de Aventura, 

in the whale-watching tour boats previously described. As a result, the data collected is 

considered opportunistic. Trips occurred every day, generally two times a day, morning and 

afternoon, if weather and sea conditions allowed it, and if tourists booked trips. They lasted 

between 2-3 hours in the sea, starting at 09:00 in the morning and at 13:30 in the afternoon. 

All boats doing the cetacean observation departed from Ponta Delgada harbour (37.7394° 

N, 25.6687° W).  

 

 

Figure 12 – The Azores archipelago with São Miguel island (37.7804° N, 25.4970° W) highlighted 
and the Ponta Delgada harbour (red icon). 

 

The lookouts of the company where based on the south coast of the São Miguel island, 

that is why the study is only focused on the south coast.  
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The data was collected between the 1st of March and the 30th of June, in at least one of 

the tour boats, by the biologist that oversaw the task that day. The vessel where the data 

was collected will, therefore, be called research boat.  

Overall, 9 biologists contributed sighting records to this research project. All of them 

were taught how to interpret the behaviour of the dolphins before the data collection period. 

 

2.2. Data collection  

To do the data collection it was used the MONICET sheet (Fig. 13), that was already 

being used in the data collection of the company. This sheet contained general parameters 

such as departure time, arrival time, number of tourists, travelled distance, name of the 

skipper, biologist and boat.  

 

 

Figure 13 – MONICET sheet used in the data collection (Source: MONICET’s website). 
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Relatively to the sightings, data was collected in the begging of sighting, which was 

when the watching vessel arrived in the animal area, and at the ending of sighting, which 

was when the watching vessel started leaving the area. For each beginning and ending, it 

was written down the time, latitude and longitude, sea conditions, visibility, species name, 

number of individuals, if there were juveniles and calves in the group, general behaviour 

(feeding, traveling, resting and socializing), association with other animals (birds, 

cetaceans, etc.) and number of tour boats in the area. 

All these parameters were previously registered in a mobile global positioning system 

(GPS, Fig. 14) and then copied to a MONICET sheet once the trip was over, except for data 

recorded in the vessel Movido a água, which had a navigation computer and printed 

MONICET sheets on board. 

Once in the area of the pod of dolphins, a pre-defined distance was kept (50 meters) as 

it is ordered by the regulation of the cetacean observation (Decreto Legislativo Regional 

nº10/2003/A), although the dolphins would usually approach the boat and that distance was 

not kept during the observation. The presence of the research boat was always considered 

in the parameter “number of tour boats present in the area”, even if there were no different 

boats present. Therefore, it is not possible to exclude the effects of boats on the behaviour 

of the dolphins. 

 

 

Figure 14 – Mobile GPS used to collect data on the whale-watching trips. 
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Table 3 – Activity states for common dolphin (Dd) and bottlenose dolphin (Tt), with abbreviations for 

each state given and for the species name in parentheses (Adapted from Neumann 2001, Stockin et 

al. 2008 and Baker et al. 2017). 

Activity 
state 

(code) 
Description 

Delphinus delphis 
(Dd) 

Tursiops truncatus 
(Tt) 

Feeding 
(FE) 

Dolphins are observed 
swimming in circles, 
catching a fish or with a 
fish in their mouths. Most 
of the times they are 
seen in association with 
sea birds, like Cory’s 
Shearwater, Common 
tern (Sterna hirundo) and 
Seagulls (Larus canus).  

-------- 

 

Resting 
(RE) 

Slow, steady activity in 
absence of other 
identifiable activities, 
often with long dives (2 
to 5 minutes). The group 
forms a cohesive 
formation, not showing 
the normal curiosity with 
the watching tour boats. 

-------- 

 

Traveling 
(TR) 

Regular directional 
movement, including 
zigzag and meandering 
movement, at a normal 
to high speed, making a 
lot of splash on the 
water. The group tends 
to swim closer together. 

 

-------- 

Socializing 
(SO) 

All active interactions 
with each other, 
including body contact, 
chasing/following, 
sexual behaviour, jumps 
out of the water and 
surfing the waves. Also, 
interactions with boats, 
for example bow riding.   

Photo credits: 1- Anastácio 2019; 2- Azevedo 2019; 3- Ortolano 2019; 4- Pérez 2019; 5- Ortolano 2019. 

 

As previously mentioned, the behavioural state of the pod was determined by the activity 

of more than 50% of the dolphins within the group that was being watched (Stockin et al. 

2009; Bas et al. 2017). The behaviour was registered approximately 3 minutes after the 
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beginning of the sighting (Stockin et al. 2008; Bas et al. 2017), applying one of the four 

behaviours described on table 3. 

 

2.3. Data treatment  

A total of 121 samples (groups of dolphins) was collected during the data collection 

period, from March to June.  

To study the effect of number of tour boats in the dolphin’s area, it was established a 

categorical variable divided in three fixed values: “Reduction” for when the number of boats 

between the beginning and ending of sighting reduced; “None” for when there was no 

variation of number of boats in the beginning and ending of sighting; and “Increase” for 

when the number of boats raised between the beginning and ending of sighting.  

More than the impact of the tour boats, other factors were considered. The duration of 

the sighting was another categorical variable analysed in “< 10 minutes”, “10 – 20 minutes” 

and “> 20 minutes”. However, the variable was dichotomized, so the values ““10 – 20 

minutes” and “> 20 minutes” were merged into “≥ 10 minutes”. The presence of calves was 

an added variable divided into “Yes” for when the pod had calves present and “No” for when 

the pod did not had calves. Group size was analysed by “Small” for groups of dolphins with 

less than 100 individuals and “Large” for groups with more than 100 individuals.  

Categorical variables were described as frequencies. Due to the small sample size, the 

Fisher Exact test was used to see differences in frequencies of changed behaviour between 

the beginning and ending of sighting, according to the dichotomized factors such as duration 

of sighting, presence of calves and group size. The parameter number of tour boats was 

not included since the dichotomization was not considered plausible.  

 Data was analysed with IBM SPSS Statistics 26 and the level of significance used 

in this study for rejection of null hypothesis was P≤0.05.   
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Chapter 3 

Results and Discussion 

 

 

 

 

 

Figure 15 - A tour vessel observing a group of common dolphins (left); bottlenose dolphin swimming during 
whale-watching trips (right). 
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3. Results and Discussion 

3.1. Sample size 

Between March 2019 and June 2019, 103 days were spent at the sea doing whale-

watching trips, with a total of 2202 hours spent observing the target species, common 

dolphins and bottlenose dolphins. The average sighting lasted 18 minutes.  

Groups of common dolphins had a median of 30 individuals, with a range from 5 to 500 

dolphins. As for the bottlenose dolphins, the groups had a median of 50, and the groups 

ranged from 6 to 350 dolphins. Around 7346 dolphins in total were sighted during this 

research project. 

 

3.2. Frequency of sightings 

In the first three months of field work, common dolphins were more frequently observed 

than the bottlenose dolphins (Fig. 16), with values ranging between 79 – 86% for the 

common dolphins and 47 – 79% for the bottlenose. In June, the last month of observation, 

bottlenose dolphins were the species that were most seen. They were sighted in 85% of 

the trips. 

This change of frequency between the two species in June may be related to the 

superficial water temperature. As it was mentioned, common dolphins can live from tropical 

to cool waters (Bearzi et al. 2003; Jefferson et al. 2015) and bottlenose dolphins prefer 

tropical to temperate waters (Jefferson et al. 2015). The water temperature in the south 

coast of São Miguel gets higher in June, with an average of 21ºC (Surf-forecast 2020), 

becoming more pleasant to the bottlenose dolphins hence the raising of the sightings of this 

species.  
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Figure 16 – Frequency of sightings per trip of common dolphins (Dd) and bottlenose dolphins (Tt) in 
the four months of data collection.  

 

3.3. Behaviour frequency  

The dolphins’ behaviour exhibited by more than 50% of the pod was registered in the 

beginning and ending of the sighting. Figure 17 shows the frequency of behaviours in the 

beginning of sighting for both species of dolphins, common and bottlenose.  

Socializing was the most observed behaviour, with a frequency of 67.8%. The behaviour 

feeding was the second most observed behaviour, even though it has a low frequency 

compared to socializing. Resting and traveling were the least observed behaviours. 

The difference of frequency between socializing and the other behaviours may be 

explained by the fact that the research/tour boat can be triggering dolphins, that is, the 

presence of the boats may be increasing their surface-active behaviour (Lusseau 2006). 

Depending on the conditions of the environment, dolphins can detect and localize the 

sounds that boats make (Bejder et al. 1999; Nowacek et al. 2001), therefore once the tour 

boats start their approach, it triggers them to swim towards the tour boats, usually to “bow-

ride” (Neumann 2001; Neumann and Orams 2006), a behaviour incorporated in socializing. 

Although most of the time the observed behaviour is socializing, it is possible that the 

dolphins may have been engaged in another behaviour before sensing the tour boats 

approach, thus generating a bias. Cecchetti (2018) reported changes in dolphin’s behaviour 

from non-socializing to socializing when approached by tour boats. Of course, in the present 
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study, there is no way to prove that this happen since there was no data collected in the 

absence of boats. 

 

 

Figure 17 – Proportion of behaviours by the two species of dolphins at the beginning of sightings. 

 

Figure 18 shows the behaviours at the ending of sighting. The most frequent behaviour 

was socializing, just like in the beginning of sighting. Socializing was the behaviour most 

observed with 70.2% of the records. Feeding was, once more, the second most behaviour 

observed. Traveling was the third most observed behaviour. Resting was only observed in 

6.6% of the sightings, reducing its number comparing to the beginning of the sighting.  
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Figure 18 – Proportion of behaviours by the two species of dolphins at the ending of sightings. 

 

At the ending of the sighting, socializing was still the most observed behaviour, maybe 

due to dolphins being in their “period of attraction” to the boat (Neumann and Orams 2006). 

As it is stated in the regulation of cetacean observation in the Azores, the period of 

observation can last maximum 30 minutes (Decreto Legislativo Regional nº10/2003/A). The 

“period of attraction” of the dolphins was evaluated for Hector’s dolphins (Cephalorhynchus 

hectori) by Bejder et al. (1999) in 70 minutes, and for common dolphins by Neumann and 

Orams (2006) in 45 minutes. Therefore, during the observation period, dolphins maintained 

their initial behaviour when tour boats were present. Also, the continuous display of the 

socializing behaviour may be a strategy to enhance communication and counterbalance the 

distress provoked by the noise of boats (Lusseau 2006).  

Regarding the behaviour resting, it was probably less frequent in both cases 

because the research area is an important area for foraging, with abundance of nutrients 

due to upwelling and strong currents (Boisseau et al. 1999). Therefore, this area does not 

provide an ideal habitat for the dolphins to rest (Constantine et al. 2004). 

 

3.4. Behavioural changes  

Even though it was not possible to make statistical tests of the variable “Variation of 

boats during sightings” (Table 4), when there were less boats in the end of the sighting than 
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in the beginning, 22.2% of the common dolphins’ pods changed their behaviour, and the 

bottlenose’s pod did not show any changes. When the number of boats got higher at the 

end, comparing to the beginning, only a small percentage of the dolphin’s groups showed 

a change in their behaviour (n=3; 7.0%).  

The main objective of this research project was to assess if the amount of tour boats in 

the sighting areas had any effect on the behaviour of the dolphins, that is, if when the 

number of boats at the ending of sighting was higher than in the beginning of sighting. The 

effect of the density of boats in the animals’ area was evaluated for bottlenose dolphins in 

New Zealand and Indo-Pacific bottlenose dolphin (Tursiops aduncus) in Australia, where in 

both cases the dolphins were in fact affected by the present of too many boats (Constantine 

et al. 2004; Steckenreuter et al. 2012). However, in the case of the bottlenose dolphins in 

New Zealand, the population was isolated in a bay, which does not happen with the 

populations of dolphins in the São Miguel south coast. In another study, with bottlenose 

dolphins in Azorean waters, the goal was to assess if the presence and activity of whale-

watching boats had any effect on the dolphins, yet the study did not showed significant 

results (Magalhães et al. 2002). 

According to these results, the number of tour boats in the area doesn’t seem to have 

any kind of interference with the dolphins’ behaviour, despite the non-applicable statistical 

tests. There are some reasons that can justify these findings:  

• The change in the behaviour of the animals already happen once the tour boat 

started their approximation (Neumann and Orams 2006), as it was explained 

before. Therefore, the raise in the number of boats in the area did not interfere.  

• Habituation could have also happened since both common dolphins and 

bottlenose dolphins are resident species in the Azores. Also whale-watching is 

not a recent activity, having started in São Miguel around 25 years ago. This 

explanation was also given by Williams et al. (2006), in a similar study where it 

was evaluated behavioural responses of orcas (Orcinus orca). 

• The way that the skipper manoeuvres the boat is done responsibly and 

performed according to the regulation (Neumann and Orams 2006), supporting 

the regulation that it is used in the Azores. 

Despite some studies affirming that the increase of number of boats in a sighting area 

has an impact of the behaviour of dolphins, there are some studies that suggest that the 
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number of boats does not affect the behaviour (e.g. Bas et al. 2017 and Neumann and 

Orams 2006).   

Although non-significant, it is observed that there is a tendency for more groups of 

dolphins to change their behaviour when the duration of sighting is more than 10 minutes 

(Table 4). This agrees with the “period of attraction” hypothesis by Neumann and Orams 

(2006). In their study with common dolphins, in New Zealand, they stayed interested in the 

boats for 45 minutes, however in this study, for the dolphins of the Azores, this period could 

be less.  

Another tendency is found with the presence of calves, again non-significant, where pods 

with calves show more change of behaviour than pods without calves (Table 4). However, 

specific conclusions should not be drawn. It would be expected for groups with calves 

present in the group to change their behaviour, by avoiding the boats, in order to protect 

the young ones, as it happened in a study by Silva (2007). Though, in another studies, the 

group composition, that is, the presence or absence of calves did not seem to affect whether 

the group of dolphins changed or not their behaviour in the presence of tour boats 

(Neumann and Orams 2006; Stockin et al. 2009).  

 

Table 4 – Number of group of common dolphins (N=73) and bottlenose dolphins (N=48) and 
corresponding percentage, that changed behaviour between the beginning and ending of sighting, 
according to factors such as ‘Variation of boats during sightings’, ‘Duration of sighting’, ‘Presence of 
calves’ and ‘Group size’.  

 Common dolphin 
n (%) 

Bottlenose dolphin 
n (%) 

Total 
n (%) 

Variation of boats 
during sightings                                    n.a.                                             n.a.                                          n.a. 
Reduction 2/9 (22.2) 0/3 (0.0)   2/12 (12.5) 
None 7/26 (26.9) 4/19 (21.1) 11/45 (17.7) 
Increase 3/16 (18.8) 0/18 (0.0) 3/34 (7.0) 
Duration of sighting 1                            n.s.                                             n.s.                                          n.s. 
< 10 minutes 2/19 (10.5) 0/6 (0.0) 2/25 (8.0) 
10 – 20 minutes 7/34 (20.6) 3/28 (10.7) 10/62 (16.1) 
> 20 minutes 3/20 (15.0) 1/14 (7.1)  4/34 (11.8) 
Presence of calves                                n.s.                                             n.s.                                          n.s. 
No 6/40 (15.0) 1/25 (4.0) 7/65 (10.8) 
Yes 6/33 (18.2) 3/23 (13.0) 9/56 (16.1) 
Group size                                              n.s.                                             n.s.                                          n.s. 
Small 9/42 (21.4) 2/17 (11.8) 11/59 (18.6) 
Large  3/28 (10.7) 2/27 (7.4) 5/55 (9.1) 
 
1 – For statistical analyses the variable Duration of sighting was analysed as ‘< 10 minutes’ and ‘≥ 10 minutes. 
n.a. – Non-applicable; n.s. – Non-significant 
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Lastly, it is possible to perceive that as it is for the common dolphins, it is for the 

bottlenose: smaller groups tend to change their behaviour (n=11; 18.6%), more than larger 

groups (n=5; 9.1%), even though it is not significant. In fact, dolphins form larger groups in 

order to provide protection, thus increasing vigilance and decreasing the chance of any 

individual being taken from the group (Neumann and Orams 2006). Hence larger groups 

not being so disturbed by the presence of boats as smaller groups are.  
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Chapter 4 

Concluding Remarks 

 

 

Figure 19 – Picos de Aventura' biologist observing a group of dolphins (left); a common dolphin jumping out of 
the water on the south coast of São Miguel (right). 
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4. Concluding Remarks 

Whale-watching in the Azores is an activity economically important involving cetaceans, 

therefore reducing the impacts that the activity has on these animals is essential. This 

industry will decline if their livelihood is put into question and consequently will cause the 

decrease of the economy of the region (Bejder et al. 2006; Scarpaci and Parsons 2013). 

Several studies regarding this subject (e.g. Constantine et al. 2004; Lusseau 2006; 

Scarpaci and Parsons 2012; Steckenreuter et al. 2012; Williams et al. 2012; Cecchetti 2018) 

suggest different management recommendations so the impact of cetacean observation is 

reduced. Of course, most of the recommendations apply to the respective research area 

according to the results obtained. Nevertheless, these measures could have potential 

interest for the whale-watching in the Azores. 

A common suggestion involves the whale-watching regulation, either by having more 

care and respect for it or by introducing changes. Two studies in New Zealand, both in bays, 

showed that those areas are important habitats for dolphins, and since calving and breeding 

season overlap with the peak of tourism, there should be a wise and appropriate 

management of tour boats in the area (Stockin et al. 2009; Meissner et al. 2015). In the 

Azores dolphins are regularly observed with calves in their pods during summer, which also 

overlaps with the tourism peak (Cecchetti 2018), implying that there should exist a careful 

and respectful usage of the whale-watching regulation in the archipelago.  

In other cases, the results of behavioural responses by dolphins show that the whale-

watching business is having an impact that can prejudice the animals on a long-term basis. 

Therefore, for those places, suggestions are made to change their regulations, since it’s not 

completely effective (e.g. Constantine et al. 2004; Steckenreuter et al. 2012).  Alterations 

concerning number of trips, duration of trips and number of boats with each group of 

dolphins are commonly presented. These changes do not seem necessary in the case of 

this study, mainly because neither density of boats nor duration of sighting had significant 

changes in the dolphin’s behaviour. Regarding the number of trips, normally two trips per 

day occur with Picos de Aventura; considering the other companies, approximately a total 

of 50 trips occur per week, 20 trips less than in the study made by Constantine et al. (2004), 

thence the suggestion for reducing the number of trips in their study.  

The establishment of sanctuaries (in other words, areas without whale-watching) are 

also suggested in some studies (e.g. Lusseau and Higham 2004; Steckenreuter et al. 2012). 

However, for the common and bottlenose dolphins in the Azores little is known about site 
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fidelity (fidelity of dolphins to a specific area) (Silva et al. 2008; Cecchetti 2018). 

Nonetheless there is site fidelity for the Risso’s dolphins (Grampus griseus) in the Azores. 

This occurrence was observed on a resident population on the south coast of Pico, Azores 

by Hartman et al. (2015). More recently, it was observed site fidelity from a group of Risso’s 

on the south coast of São Miguel, thanks to a computer application to identify individuals 

(Martins et al. 2019). If site fidelity is in fact known, perhaps sanctuaries could be defined in 

order to reduce the impacts on the dolphins.  

Another recommendation which appears to decrease the impacts from the boats’ 

interactions is predictability of the movement of the boats (Nowacek et al. 2001; Lusseau 

2006). Basically, an acoustic cue was designed to help the dolphins predict the behaviour 

that the boat was going to have (Schneider 1999 as cited by Lusseau 2006). For instance, 

if the boat was accelerating it would trigger the engine twice so it would make a specific 

noise. The boat in this case was only used as a research boat, not having anything to do 

with companies that did whale-watching tours. Unfortunately, this measure does not seem 

adaptable to the tour boats, since often there are more than one boat observing the 

dolphins, therefore more than one acoustic cue at the same time might be confusing for the 

animals.  

With more concern growing for dolphins and whales’ conservation, a lot of studies are 

being made concerning this subject. And since whale-watching companies deal with these 

animals on a daily basis, there should be more direct involvement in the process of acquiring 

better knowledge about the populations that reside in the Azores (Cecchetti 2018). 

Therefore, there should be an ongoing data collection and hereafter an evaluation of 

changes in population size, range and habitat use (Constantine et al. 2004; Neumann and 

Orams 2006; Williams et al. 2012).  

Also, to reduce the density of tour boats sighting a group of dolphins, a better 

cooperation between the lookouts should evolve. There should be at least 2 or 3 lookouts 

per company, and they should be dispersed on the south coast of the island, so that if each 

one of them spots a group of animals they can divide the number of boats on that trip to 

observe the dolphins. Because not only the whale-watching boats approach the pods, also 

there is the activity “swimming with dolphins” with their own boats. So, for example, if there 

is only one lookout per company on a single place on the island, spotting the same group 

of dolphins, every boat of every whale-watching company would go to that group, therefore 

the impact that those boats would have on that single pod could be negative for the animals 

on a long term-basis.  
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Even with increasing studies addressing the impacts of whale-watching on cetaceans, 

long-term effects are still unknown and difficult to assess. The fact is that whale-watching 

can have impacts on cetaceans, mainly affecting their foraging and resting behaviour (e.g. 

Lusseau 2003; Constantine et al. 2004; Meissner et al. 2015; Cecchetti et al. 2017), despite 

not being able to find significant changes in the dolphin’s behaviour in this study.  

Therefore, more studies in the Azores, with more data to analyse and more time to do 

the investigation, would definitely be beneficial for researchers and the animals. 
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Annex I 

 

List of Azorean species  
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Species of cetaceans seen in the Azores (adapted from Santos et al. 1995 and Prieto and 

Santos 2010). 

IUCN: International Union for Conservation of Nature. 

LVVP: Livro Vermelho dos Vertebrados de Portugal. 

Sub-order Species 
Species 

abbreviation 
IUCN 
status 

LVVP 
status 

Mysticeti 

Eubalaena glacialis (Muller, 1776) Eg En - 

Balaenoptera acutorostrata 
(Lacépède, 1804) 

Ba Lc Dd 

Balaenoptera borealis (Lesson, 
1828) 

Bb En En 

Balaenoptera musculus 
(Linnaeus, 1758) 

Bm En En 

Balaenoptera physalus (Linnaeus, 
1758) 

Bp Nt En 

Megaptera novaeangliae 
(Borowski, 1781) 

Mn Lc Vu 

Odontoceti 

Delphinus delphis* (Linnaeus, 
1758) 

Dd Lc - 

Globicephala macrorhynchus 
(Gray, 1846) 

 Lc - 

Globicephala melas (Trail, 1809)  Dd - 

Grampus griséus* (Cuvier, 1812) Gg Lc Dd 

Lagenodelphis hosei (Fraser, 
1956) 

Lh Lc - 

Orcinus orca (Linnaeus, 1758) Oo Dd Dd 

Pseudorca crassidens (Owens, 
1846) 

Pc Nt Dd 

Stenella coeruleoalba (Meyen, 
1833) 

Sc Lc Lc 

Stenella frontalis (Cuvier, 1829) Sf Lc - 

Steno bredanensis (Lesson, 1828) Sb Lc Na 

Tursiops truncatus* (Montagu, 
1821) 

Tt Lc - 

Kogia breviceps (de Blainville, 
1838) 

Kb Dd Na 

Kogia simus (Owen, 1866) Ks Dd - 

Phocoena phocoena (Linnaeus, 
1758) 

Pp Vu - 

Physeter macrocephalus* 
(Linnaeus, 1758) 

Pm Vu Vu 

Hyperoodon ampullatus (Forster, 
1770) 

Ha Dd Dd 

Mesoplodon bidens (Sowerby, 
1804) 

Mb Dd - 

Mesoplodon densirostris (de 
Blainville, 1817) 

Md Dd - 

Mesoplodon europaeus (Gervais, 
1855) 

Me Dd - 

Mesoplodon mirus (True, 1913) Mm Dd - 

Ziphius cavirostris (Cuvier, 1823) Zc Lc Dd 

(*) – Resident species in Azores; En – Endangered; Vu – Vulnerable; Lc – Least concerned; Nt – 
Near threatned; Dd – Data deficient; Na – Not applicable;  
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Decreto Legislativo Regional n.º 10/2003/A  
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