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1. Abstract 

Land- and boat-based surveys were conducted to collect opportunistic data during whale-watching 

excursions in July/August and October 2020. Occurrence, distribution and behaviour of cetaceans 

south of Pico Island (Azores) were determined. 62 schools of Delphinids and 107 individuals of large 

whales, corresponding to ten species were sighted. Sperm whale (Physeter macrocephalus), Sei whale 

(Balaenoptera borealis), Atlantic spotted dolphin (Stenella frontalis), Common bottlenose dolphin 

(Tursiops truncatus), and Risso´s dolphin (Grampus griseus) were the most frequently sighted species. 

51 different behaviour patterns were recorded. The majority, 32 behaviour, were observed from two 

or more species. 19 behavioural patterns were observed only once from a single species. Atlantic 

spotted dolphin showed the most with nine different behaviour only recorded from this species, 

followed by the Sperm whale with six. Interspecific cooperative hunting and intraspecific food sharing 

were observed, for the latter had no known record of this behaviour so far observed in the Azores. 

2. Introduction 

Whales live in all oceans and most of the seas of the earth (Wuersig et al., 2018). They play an 

important role in structuring and maintaining marine ecosystems (Tobeña et al., 2016). Cetaceans 

occupy the highest trophic level in the food network. Whales differ in spatial and temporal distribution 

(Wuersig et al., 2018). Their distribution patterns, their morphology and their behaviour are results of 

individual adaptation strategies to the respective environmental conditions (Jefferson et al., 2015). 

Cosmopolitans and localized species have been developed. Representatives of both strategies can be 

observed in the Azores (Espaço Talassa 2019). 

Places that were once popular for whaling are nowadays often used for whale-watching. The Azore´s 

archipelago developed into a hotspot of whale-watching since Espaço Talassa began as the first 

operator in the early 1990s. Tourism is growing rapidly, and also whale-watching activities (Visser et 

al., 2011b). The Azores archipelago is a destination for nature tourism and one-third of the guests 

practice whale-watching by boat. A wide variety of species can be observed here. 28 different species 

have been recorded in the Azores (Silva et al., 2014), which has also contributed to this growth. Besides 

whale-watching operators are frequently trying to sensitize tourists to the need for whale protection, 

this being also one of the main intentions of Espaço Talassa in Lajes do Pico (Fig. 1) on the island of 

Pico (KoehleR, 2014; Jefferson et al., 2015).  

Information on residency, distribution, abundance, and behavioural patterns of cetaceans in this 

region remains limited (Cechetti et al., 2018). The knowledge comes mostly from a series of large-scale 

international surveys. However they did not cover mid-Atlantic waters. Surveys are costly, and 

surveying large areas of offshore waters comprises many logistic and operational difficulties. The use 
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of other data sets constitutes a valuable alternative for investigating how cetaceans use these areas 

(Silva et al., 2014). Whale-watching activities offer a source of valuable data and funding for cetacean 

research. Some limitations, e.g. the study area may not be equally covered, or findings from this 

research may not represent the entire research area, need to be discussed. Nevertheless, collected 

data on marine life as a “by-product” of whale-watching may contribute crucial data for understanding 

the occurrence of cetaceans around the island of Pico and other Azorean islands (Bron et al., 2019). 

Precise knowledge of the distribution and behaviour of the species is important for the efficient 

protection of whales. Whale-watching tours are offered possibly year-round. Therefore, it is a potential 

tool for detecting long-term changes. The excursion aims to gain some data on the distribution of the 

whale species observed in the waters of the south coast of Pico as well as the behaviour they exhibit. 

3. Material and Method 

In 2020 the University of Hildesheim, Department of Biology, carried out one excursion to the Azores. 

Further data were collected by P. Zahn in July and August on his field trip to Pico. The sighted whale 

species and their behaviour were documented. On each excursion, boat- and shore-based surveys 

were conducted mainly off the south coast of Pico Island (Fig. 1) to collect data. The excursion consisted 

of a group of 12 people, students and lecturers, altogether. The boat surveys are led by two skippers 

that represent the maximum capacity of 14 participants for one whale-watching boat. From this 

follows that the number of trained observers were at least three. Each boat tour for observations took 

three hours and occurred in the morning or the afternoon, respectively. A de-briefing after every boat-

tour was carried out. All sightings were reviewed and questions answered. A comparison with the 

notes made on board was performed. 

3.1. Study area 

The Azores is one of the two autonomous regions of Portugal and is composed of nine volcanic islands. 

They are located in the North Atlantic about 1500 km west of Lisbon (Bussmann, 2013). The 

archipelago is divided into the eastern, central and western group. Pico belongs to the central group, 

the study area is the southern coastal area of these island. The starting point for the observation trips 

is Lajes do Pico (Fig. 1). The islands are separated by deep waters (>2.000 m). That is the reason why 

even large whales can stay in these coastal areas. Shallow waters (<200 m) occur only very short 

distances from the coast. A wide range of habitat ranges are found in the study area, including 

submarine canyons, narrow island shelves, areas of abyssal plain, steep island slopes and shallow 

seamounts (Silva et al., 2014). 

Branches of the Gulf Stream moves water masses near the Azores in an easterly direction. One is the 

cold southern branch of the North Atlantic Current that crosses the north of the Azores (45-48°N). The 
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other is the warm Azores current located south of the islands (34-36°N) (Silva et al., 2014). The mean 

near-surface water temperatures fluctuate between 15.2 and 22.6 °C over the course of the year 

(Fig.2). These currents generate ocean circulation with a complex and highly variable pattern around 

the archipelago. It results in low nutrient waters, high temperature, and high salinity (Quérouil et al., 

2008). 

 
Fig. 1 Pico island with 12 look-out posts (Hartman et al., 2009) 

The habitat characteristics are responsible for complex circulation patterns that increase the ability of 

the archipelago to capture and retain particles and small organisms (Tobeña et al., 2016). This, as well 

as the rising of cold water masses from great depths, which ensures nutrient-rich conditions, leads to 

a high diversity of whale species that occur differently in the seasons (Sayers, 2014:11).  

 
Fig. 2: Mean water temperature (SEATEMPERATUR.ORG). 
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3.2 Period of observation 

The surveys took place during whale-watching tours, executed within three months. 11 days in July, 

three in August, and eight in October (Tab. 1). One land-based survey took place on July 25th. 

Tab. 1: Period of surveys 

Excursions 
2020 

Date No. of boat-
tours 

July 24.7.-31.7. 11 
August 1.8.-2.8. 3 
October 6.10.-10.10. 8 
  22 

3.3 The field station 

The origin of the excursions is the Azorean whale-watching operator Espaço Talassa (Fig. 3). Since 1989 

the field station has welcomed scientists and photographers. Espaço Talassa combines 30 years of 

experience at the sea of the Azores as one of the best ten spots for whale-watching in the world. They 

have the logistics to optimise each trip to the archipelago, even if it is short. Their major request is the 

execution of responsible travel and education. 

 
Fig. 3: Field station „Espaço Talassa“ (P. Zahn). 

3.4 Whale-watching boat 

Small boats are preferred in order to limit the impact on the whales. Espaço Talassa employs 8.8 m 

long semi-rigid-type-boats (Fig. 4). The fixed four stroke engine produce less noise and chemical 

pollution. The small size and the used engines ensure a minimum impact on the animals observed. 

These boats are chosen after more than 20 years of whale-watching experience in the Azores (Espaço 

Talassa). 

The whale-watching boats are directed to the whales by experienced look-outs, called vigias. Espaço 

Talassa uses a look-out point on land, the watchtower of Queimada (Fig. 1 & Fig. 5). The land look-out 

(38ᵒ23'094" N, 28ᵒ14'498" W) is situated near the departing harbour and 75 m above sea level (Silva 
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et al., 1994). The boats depart from the harbour of Lajes on the south coast of Pico. They are directed 

to cetaceans through VHF radio by the look-outs (Pereira, 2008). 

Fig. 4: Whale-watching boat (L. Rupenow). 

The look-out searches for cetacean activity in the ocean using magnifying lenses (15 or 20x) before and 

during the trips. One crucial objective is to minimize the negative impacts on the cetaceans, to manage 

the number of boats around the same group or individual whale, the speed of the boats and the angles 

of incidence. The look-out may see up to 35 km in perfect weather conditions. Based on the 210° 

degree of a circle centred on the observation point, the observation field amounts to 1900 km2 

(Pereira, 2008). Silva et al. (2003) stratified their survey area into a coastal zone, extending to nine km 

from shore, and an offshore zone, beginning at the limit of the coastal zone and extending to 28 km. 

This expands more or less the maximum of the field of vision of the look-out. The coastal zone is where 

most of the whale-watching activity occurs (Silva et al., 2003). 

 
Fig. 5: Observation tower “Vigia da Queimada” (T. Sordyl) 



6 
 

3.5 Documentation 

Cameras with a 70 to 200 mm lense were used for photo identification. Videos were recorded 

underwater with a gopro Hero7 action camera. Notepads or tablets were used to write down every 

sighting and behaviour. For each sighting, data recorded including date, time of the day, species 

sighted, numbers of individuals (if possible), gender (if possible), the behaviour observed, and every 

other important observation. Monitored behaviour was noted with repetitions and duration. 
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3.6. Characteristics of whales sighted 

Tab. 2: Profile of Balaenoptera borealis (after Carwardine 2020, Kiefner 2002, Shirihai & Jarret 2008, Jefferson et al. 2015) 

Species: Balaenoptera borealis 
Sei whale 
 

Distribution: 

 Cosmopolitan  
 Mainly in deep temperate 

waters 

Family: Balaenopteridae 

Population:  About 50,000 – 60,000 

Nutrition: Zooplankton, small schooling fish, and squid 

Length: 15-20 m 

Physical 

characteristics:  

 Longitudinal head rail 
 V-shaped head 
 High, sickle-shaped fin sitting far 

behind the middle of the body 

 Both head sides black 
 Relatively low blow 

 

Behaviour:  Often floats near the surface 
 Parts of the body are shown 

simultaneously 
 Rolling movements on the surface 

 Usually dives flat and short with the 
whole body 

 Never raises the fluke 

 
 
Tab. 3: Profile of Physeter macrocephalus (after Carwardine 2020, Kiefner 2002, Shirihai & Jarret 2008, Jefferson et al. 2015) 

Species:  

  

 

Physeter macrocephalus 
Sperm whale 

 

Distribution: 

 Worldwide in deep 
waters 

 On the high seas and 
near the coast 

Family: Physeteridae 

Population: About 300,000 

Nutrition: Big squids 

Length:  ♀ 11 m 
♂ 18 m  

Physical 

characteristics:  

 Huge, square head 
 No fin, but low hump 

 Lateral blowing to the front left 
 Wide, triangular, dark fluke 

Behaviour:  Logging, fluking 
 Calmly floating 

 Breaching, Lobtailing 
 Fluke is stretched into the air when 

diving down 

 

  

© Jefferson et al. 2015 

© Carwadine 1995 

© Jefferson et al. 2015 

© Carwadine 1995 
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Tab. 4: Profile of Mesoplodon bidens (after Carwardine 2020, Kiefner 2002, Shirihai & Jarret 2008, Jefferson et al. 2015) 

Species:  Mesoplodon bidens 
Sowerbys beaked whale 

 

Distribution: 
 

 Temperate and subarctic 
waters in the eastern and 
western North Atlantic 

Family: Ziphiidae 

Population: Unknown 

Nutrition:  Squids, fish 

Length: 4-5 m  

Physical 

characteristics:  

 Scratches 
 Little fin 
 Long, slender muzzle 

 Dorsal fin sits far behind the middle of 
the body 

 Teeth visible with mouth closed 

Behaviour:  Emerges at a steep angle  
 Only a short time on the surface 

 

 

 
Tab. 5: Profile of Delphinus delphis (after Carwardine 2020, Kiefner 2002, Shirihai & Jarret 2008, Jefferson et al. 2015) 

Species:  Delphinus delphis 
Short-beaked common dolphin 

 

 

 

 

Distribution: 

 Moderately warm, subtropical 
and tropical seas 

 Often in closed seas  
 Deep waters 

Family: Delphinidae 

Population: Unknown 

Nutrition: Squids, fish 

Length: 1.7-2.4 m  

Physical 

characteristics:  

 Dark cape creates "hourglass" 
pattern 

 White underside 
 Dark fluke, flippers, fin 

 Yellowish areas on the sides  
 Black eye stain 

Behaviour  Breaching, Bow riding, leaping, 
feeding, hunting, porpoising 

 Very active, acrobatic 
 Floats fast 

 Often in large, playing schools 

 Cooperation with spotted dolphins 

© Carwadine 1995 

© Jefferson et al. 2015 

© Carwadine 1995 

© Jefferson et al. 2015 
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Tab. 6: Profile of Globicephala macrorhynchus (after Carwardine 2020, Kiefner 2002, Shirihai & Jarret 2008, Jefferson et al. 
2015) 

Species:  Globicephala macrorhynchus  
Short-finned pilot whale 

 

 

 

 

 

Distribution: 

 Temperate to tropical, deep 
waters Family: Delphinidae 

Population: Probably at least 170,000 

Nutrition:  Squid, octopus, fish 

Length: 3.6-7.2 m  

Physical 

characteristics:  

 Sturdy and medium-sized 
 Flat, sickle-shaped, inclined fin at the 

end of the first third of the body 
 Bulbous melon 

 Flippers quite long and sickle-shaped 
 Strong blow 
 Indifferent towards boats 

Behaviour:  Sociable, often socialised with other species 
 Lobtailing and Spy-hopping 

 
 
 
Tab. 7: Profile of Grampus griseus (after Carwardine 2020, Kiefner 2002, Shirihai & Jarret 2008, Jefferson et al. 2015) 

Species:  Grampus griseus 
Risso´s dolphin 

 

 

 

 

Distribution: 

 Deep tropical and 
moderately warm waters in 
the northern and southern 
hemisphere 

Family: Delphinidae 

Population: No overall estimate, but 320,000 estimated 
so far 

Nutrition: Squids, fish 

Length: 2.6-3.8 m  

Physical 

characteristics:  

 Scratched body, often appears 
white (especially older animals) 

 Large round head 

 Striking, high fin 
 Long, sickle-shaped flippers 

Behaviour:  Active on the surface  
 Breaching, Lobtailing, Spy-hopping, Flipper-slapping, Surfing  
 Emerges at a 45° angle for breathing 

© Carwadine 1995 
© Jefferson et al. 2015 

© Carwadine 1995 

© Jefferson et al. 2015 
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Tab. 8: Profile of Pseudorca crassidens (after Berta 2015, Carwardine 2020, Kiefner 2002, Shirihai & Jarret 2008, Jefferson et 
al. 2015) 

Species:  Pseudorca crassidens  
False killer whale 

 

 

Distribution: 

      

 Tropical and temperate 
waters worldwide 

 Primary deep-water habitats, 
sometimes close to shore 

Family: Delphinidae 

Population: No overall estimate 

Nutrition: Fish, squid  

Length:   4-6 m 

Physical 

characteristics:  

 Relatively narrow-based, falcate 
dorsal fin 

 Small, conical head with no beak 
 Dark grey to black 

 Long, slender body 
  A distinct bulge on the leading edge 

of flippers 

Behaviour  Highly-social 
 Cooperative hunting 
 Traveling fast and low through the 

water 

 Approaches boats, engages bow 
riding 

 Large groups often compromised of 
several small clusters of individuals  

 

 
Tab. 9: Profile of Stenella coeruleoalba (after Carwardine 2020, Kiefner 2002, Shirihai & Jarret 2008, Jefferson et al. 2015) 

Species:  Stenella coeruleoalba 
Striped dolphin 

 

 

 

Distribution: 

 

 Worldwide 
 Moderately warm, 

subtropical and tropical 
waters 

Family: Delphinidae 

Population: No overall estimate, > 2.7 Million 

Nutrition: Fish, squids, crabs 

Length: 1.8-2.5 m 

Physical 

characteristics:  

 Dark, large, sickle-shaped fin 
 Striking black eye-anus-stripe 

 White to pink stomach side 
 Dark protruding muzzle 

Behaviour:  Very active and acrobatic 
 Bow riding, Porpoising, Leaping 

 Mostly in large schools 

© Jefferson et al. 2015 

© Carwadine 1995 

© Carwadine 2020 © Jefferson et al. 2015 
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Tab. 10: Profile of Stenella frontalis (after Carwardine 2020, Kiefner 2002, Shirihai & Jarret 2008, Jefferson et al. 2015) 

Species:  Stenella frontalis 
Atlantic spotted dolphin 

 

 

 

 

Distribution: 

 

 Moderately warm, 
subtropical and tropical 
waters of the North and 
South Atlantic 

Family: Delphinidae 

Population: No overall estimate, > 50,000 

Nutrition: Fish, squid, other invertebrates 

Length: 1.7-2.3 m 

Physical 

characteristics:  

 Heavily spotted (adult animals) 
 Long snout 

 High, sickle-shaped fin 

Behaviour:  Very active on the surface  
 Leaping, Bow riding, Porpoising, 

Mating 

 Fast, active swimmer 
 Long, flat jumps 

 

 
 
Tab. 11: Profile of Tursiops truncatus (after Carwardine 2020, Kiefner 2002, Shirihai & Jarret 2008, Jefferson et al. 2015) 

Species:  Tursiops truncatus 
Common bottlenose dolphin 

 

 

 

 

Distribution: 

 Worldwide  
 In moderately cold to 

tropical oceans 

Family: Delphinidae 

Population: No overall estimate 

Nutrition: Fish, squids, crabs 

Length: 1.9-3.9 m 

Physical 

characteristics:  

 Very strong and sturdy 
 Beak from head strikingly set off by 

a slit 

 Striking, sickle-shaped dorsal fin 

Behaviour:  Active on the surface 
 Bow riding, Tail-slapping, Leaping 

 Mostly in small groups 

© Jefferson et al. 2015 

© Carwadine 1995 

© Carwadine 1995 © Jefferson et al. 2015 
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4. Results 

4.1. Observed whale species 

4.1.1. Systematics of observed species 

During the two excursions in July/August and October 2020, representatives of four families were 

observed. One species each from the three families, Balaenopteridae (Rorquals), Physeteridae (Sperm 

whales), and Ziphiidae (Beaked whales) were sighted. With six genera and seven species, 

representatives of the family Delphinidae (Oceanic dolphins) were seen most frequently (s. Tab. 12). 

Only clearly identified species were counted. 

Tab. 12: Systematic classification of the observed whales 2020. 

Suborder Family Genus Species 
Mysticeti Balaenopteridae 1 1 
Odontoceti Physeteridae 1 1 

Ziphiidae 1 1 
Delphinidae 6 7 
 9 10 

 

The observed species are shown in table 13. While order and family are presented in a regular, 

systematic manner, the species of the family Delphinidae are shown in an alphabetical order. A total 

of ten whale species were observed in the year 2020. In relation to their feeding ecology, two main 

groups are distinguishable. Four teutophagous and deep-diving species, Physeter macrocephalus, 

Mesoplodon bidens, Globicephals macrorhynchus, and Grampus griseus. The other six species feed on 

fish mostly, but also squid and crustaceans, Balaenoptera borealis, Delphinus delphis, Pseudorca 

crassidens, Stenella coeruleoalba, Stenella frontalis, and Tursiops truncatus (Carwardine, 2020). 

Tab. 13: Observed whale species with taxonomic classification. 

 

Order Family Scientific name Common name 
Mysticeti Balaenopteridae Balaenoptera borealis Sei whale 
Odontoceti Physeteridae Physeter macrocephalus Sperm whale 

Ziphiidae Mesoplodon bidens Sowerby´s beaked whale 
 Mesoplodon spec. Beaked whale 
Delphinidae Delphinus delphis Short-beaked common dolphin 

Globicephala macrorhynchus Short-finned pilot whale 
Grampus griseus Risso´s dolphin 
Pseudorca crassidens False killer whale 
Stenella coeruleoalba Striped dolphin 
Stenella frontalis Atlantic spotted dolphin 
Tursiops truncatus Common bottlenose dolphin 
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4.1.2. Overview of whales sighted 

The members of the first three families were countable due to their considerable body height and 

relatively small group size. With a few exceptions, this is not possible for the Delphinidae. They usually 

travel in bigger schools. Therefore, table 14 shows the detailed number of sighted individuals for the 

Balaenoptera, Physeteridae, and Ziphiidae and the number of observed schools for representatives of 

the Delphinidae. 

During the two excursions in 2020, 169 sightings (schools and individuals) of cetaceans were recorded. 

A total of 107 individuals of Balaenopteridae, Physeteridae, and Ziphiidae were seen. The Delphinidae 

family was represented by 63 schools (Tab. 14). Repeated sightings are more than likely in both, 

individual whales and dolphin schools. 58 individuals of the Sperm whale were sighted during the 

observation period (Tab. 14), and 35 Sei whales. Three individuals of the Beaked whales (Ziphiidae) 

were identified as Sowerby's beaked whale. Another eleven Ziphiids could not be identified definitely 

and were assigned to the genus Mesoplodon (Tab. 14). Another three different species of Mesoplodon 

occur in the Azorean waters besides Mesoplodon bidens. 

 
Tab. 14:Detailed description of sightings of cetaceans 

Period July / August 2020 October 2020   

Date 24. 25. 25. 26. 27. 27. 29. 29. 30. 30. 31. 31. 1. 2. 2. 6. 7. 7. 8. 8. 9. 9. 10.   

Daytime a m a m m a m a m a m a a m a a m a m a m a m 
Total  

sightings 

Balaenoptera borealis 
Sei whale 

5 8   6   1   1         2 1 2 1 1     3   3 1 35 

Ind. 

Physeter  
macrocephalus 
Sperm whale 

3 2 1 3 2 6 3 2   3 3 2 3 7 2 4   6 2 1 1   2 58 

Mesoplodon spec. 
Beaked whale 

                        3 8                   11 

Mesoplodon bidens 
Sowerbys beaked whale               3                               3 

Delphinus delphis 
Short-beaked common 
dolphin 

  1             1       1 1 2                 6 

pod 

Grampus griseus 
Rissos dolphin 

1   2   1       1 1 1 1 1         1     2     12 

Globicephala macrorhynchus 
Short-finned pilot whale 

2 1 1   1         1     1 1                   8 

Pseudorca crassidens 
False killer whale 

                                1       2 1   4 

Stenella coeruleoalba 
Striped dolphin 

  1         1   1     1                       4 

Stenella frontalis 
Atlantic spotted dolphin 

1     4 1 1 1 1 1   1 1       1 1   1 1     1 17 

Tursiops truncatus 
Common bottlenose dolphin 

                        2 1 1 1 1 1 1 1 1   2 12 

Number of species 5 5 3 3 4 3 3 4 4 3 3 4 7 6 4 4 4 3 3 4 4 2 4     

abbreviations: m = morning, a = afternoon, Ind. = Individuals 
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4.1.3. Number of sightings 

Table 15 shows the number of sightings of each species during the excursions and, if countable, the 

number of individuals. Most frequently observed was Physeter macrocephalus with 30 sightings and 

58 individual animals. Followed by 20 recorded Balaenoptera borealis with 35 individuals. 17 schools 

of Stenella frontalis were observed. Grampus griseus and Tursiops truncatus were among the 

frequently sighted cetacean species, with 12 sightings, respectively. Globicephala macrorhynchus were 

represented with eight and Delphinus delphis with six schools, respectively. Stenella coeruleoalba and 

Pseudorca crassidens were observed with four sightings each (Tab. 15). The least observed species was 

Mesoplodon bidens, with only one sighting. 

Tab. 15: Number of sightings of whales 

Species Number of 
sightings 

No of 
Individuals 

Physeter macrocephalus 30 58 
Balaenoptera borealis 20 35 
Stenella frontalis 17 >1000 
Grampus griseus 12  
Tursiops truncatus 12  
Globicephala macrorhynchus 8  
Delphinus delphis 6  
Pseudorca crassidens 4  
Stenella coeruleoalba 4  
Mesoplodon spec 2 11 
Mesoplodon bidens 1 3 

 

4.1.4. Temporal distribution of cetaceans 

Figure 6 pictures the temporal distribution of all registered species during the excursions. The Sperm 

whale was observed every day. The Sei whale was seen frequently, except on two days, July 30th and 

31st. Stenella frontalis was observed often, except on July 25th, both days in August and on October 9th. 

Delphinus delphis, Globicephala macrorhynchus, and Members of the genus Mesoplodon were 

recorded in July and August, Stenella coeruleoalba only in July. The Common bottlenose dolphin was 

observed every day in August and October. 
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Fig. 6: Temporal distribution of sighted species in July/August and October 2020 

4.1.5. Sperm whale (Physeter macrocephalus) temporal distribution 

The Sperm whale was the most observed cetacean species throughout the excursions with 58 sightings 

registered. In July and August, 42 sightings of Physeter macrocephalus were recorded in nine days, and 

in October 16 sightings in five days (Tab. 14). 

Table 16 shows the sightings per day during the whaling period in comparison to whale-watching 

examined by Vieira and Brito (2009). They obtained 727 sightings of Physeter macrocephalus during a 

total of 280 days of whaling from the years 1947, 1948, 1968, 1969, 1972, and 1973. Sightings are 

considered as both, successful captures as well as strikes that did not result in capture. Due to the 

excluding of the year 1947, for which there was no information on the number of days at sea as well 

as no data about the harpooned but lost Sperm whale, a number of 593 Physeter macrocephalus 

sightings were obtained in 191 days. 

From Espaço Talassa, information between 1997 and 2008 were available. Data for 1133 days of whale-

watching activities delivered 1767 Sperm whales sightings (Vieira and Brito, 2009). These results of 

sightings per day are also compared with previously carried out excursions from the University of 

Hildesheim. There was a six day excursion in 2016 with four sighted Physeter macrocephalus. 11 days 

of excursions in 2017 with 29 Sperm whales sighted. 62 Physeter macrocephalus sighted in 19 days in 

2018. The excursion 2019 obtained 106 Sperm whale sightings in 17 days. This year´s study followed 

with 58 Physeter macrocephalus sighted in 14 days. 
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Grampus griseus
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Tab. 16: Sperm whale sightings per day 

Activity Period Sighted 
Sperm 
whales 

Days Sightings 
/day 

References 

Whale hunting  1947-1973 727 280 2.6 Vieira & Brito (2009) 

Whale hunting 1948-1973 593 191 3.1 Vieira & Brito (2009) 

Whale-watching 1997-2008 1767 1133 1.6 Vieira & Brito (2009) 

Whale-watching Excursion 2016 4 6 0.7 P. Zahn 

Whale-watching Excursion 2017 29 11 2.6 P. Zahn 

Whale-watching Excursion 2018 62 19 3.3 P. Zahn 

Whale-watching Excursion 2019 106 17 6.2 A. Dickerboom, R. Klug, W. 
Sander-Beuermann, P. Zahn 

Whale-watching Excursion 2020 58 14 4.1 B. Bensen, X. Freitag, S. Marks, T. 
Sordyl, P. Zahn 

4.2. Observed Behaviour 

The field data, compiled during the survey, encompasses 51 different behaviours. In table 17, the 

behaviour patterns are registered in alphabetical order, disregarding the frequency of occurrence or 

temporal succession. 

Tab. 17: Complete list of all behaviour sighted in July/August and October 2020 

 

4.2.1. Denomination and description of observed behaviour 

All observed behaviours are pictured in table 18 with the denominations, descriptions, and further 

exemplifications. They are consecutively numbered. Some generic terms are integrated for further 

explanation and are not numbered. Some behaviour patterns denominations were given an own 

definition and characterized as such.  

Behaviour 

Aggregation Aggressiv 
behaviour 

Approach boat Association Blowing Bow riding 

Breaching Bubble 
blowing 

Communication Curiosity Display Diving 

Drowning Feeding Fluking Food sharing Hunting Hunting 
cooperative 

Joining Lactating Leaping Leaping 
acrobatic 

Lining Lob-tailing 
 

Logging Lunging Mating Peduncle arch Play Porpoising 
Pre-dive flex Pursuit Resting Shallow dive Slapping flipper Slapping head 
Slapping tail Snout-riding Socializing Sound 

vocalization 
Splashing Sprinting 

Spy- hopping Surfacing Surfing Swimming 
lateral 

Synchronous 
behaviour 

Tail-standing 

Traveling slow Traveling Traveling fast    
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Tab. 18: Behaviour sighted (after Arcangeli & Crosti 2009, Carwardine 1995, Cecchetti et al. 2019, Janik 2015, Kiefner 2002, 
Mann 2018, Perrin et al. 2009, Reeves et al. 2002, Shirihai & Jarret 2008, Still et al. 2019; Torres et al. 2018) 

Denomination Description Exemplification 

Aerial behaviour 
 
Generic term 

 Any behaviour that involves part or all of 
the animal leaving the water: 

 Breaching 
 Leaping 
 Lunging 
 Slapping 
 Fluking 

 Play 
 Communication 
 Orientation 

1 Aggregation  Association occurring by chance or because 
of the gathering of animals of different 
species 

 Around clumped resources 
 Lost individual in a group of a different 

species 

2 Aggressive behaviour  Social interaction with the intention of 
inflicting damage or other harm upon 
another individual 

 Predatory aggression 
 Antipredatory aggression 
 Intraspecific aggression 

 Intra-species conflict determining access to 
limited recourses 

Agonistic behaviour 
 
Generic term 

 The term has a broader meaning than 
aggressive behaviour, because it includes 
threats, displays, retreats, placation, and 
conciliation 

 Intraspecific, aggressive, or agonistic 
behaviour represent a conglomerate of 
behaviours 

 Seen in many species because resources 
including food, shelter, and mates are often 
limited 

 Male disputes over territorial boundaries and 
dominance 

 Female fights to protect an offspring or to 
reject males 

 Male harassment of females and juveniles 
 Forced copulation 
 Infant abuse and killing 

3 Approach boat  Approaching the boat and interrupting 
actual behaviour 

  

4 Association 
(functional Association) 

 Temporary aggregations of individuals of 
different species involved in similar 
activities for a period 

 Seasonable, or coincidental 
 From minutes to years 

 Cooperative hunting 
 Improves efficiency 
 Improved predator detection 

5 Blowing/Spout  The act of breathing 
 Also the visible misty cloud 
 Exhalation immediately followed by an 

inhalation 

 Maintenance of life functions 

6 Bow riding  The activity of swimming or „riding“ on the 
pressure wave created in front of a boat or 
ship moving through the water 

 Positioning themselves to be lifted up and 
pushed forward by the circulating water 
generated to form a bow pressure wave of 
an advancing vessel 

 Promotes efficient traveling 
 Limited energy needed, sometimes propelled 

along entirely by the pressure wave, no tail 
beats needed 

 At the periphery of the pressure wave or 
with slow-moving vessels tail beats are 
needed 

7 Breaching  Leaping in small whales 
 A genuine jump with an intention to clear 

the water 
 The whale clears the water surface with 

most or even all of his body (40 % or more 
of the body) 

 Display or threat 
 Social or individual play 
 Removal of skin parasites 
 Communication 
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Denomination Description Exemplification 

8 Bubble blowing  The discharge of air bubbles under water  Hunting strategy 
 Communication (warning) 

9 Communication  Whales communicate mainly through 
sound 

 Acoustic noise is the best communication 
channel under-water 

10 Curiosity  Exploration of objects never seen before 
 Play around with all sorts of apparently 

„useless“ things 

 Improves the ability to respond rapidly to 
changing environments 

 Getting extra information is rewarding 
 To get to know something unknown 
 Mostly with juveniles 

11 Display  Set of ritualized behaviour enables an 
animal to communicate to other animals 

 Courtship behaviour 
 Intimidation of rivals 
 Demand for a territory 
 Initiation of copulation 
 Deterrence of offenders 

12 Diving 
Own definition 

 A deep dive to feed after several surfacing 
sequences 

 Preparing to feed 
 Maintenance of life functions 

13 Drowning 
Own definition 

 Thrust the body onto another one to 
deliberately push the other below the 
surface  

 Hunting strategy 

14 Feeding  Any activity for the acquisition of nutrition 
and ingestion 

 Any activity to catch food for efficient 
nourishment 

 Group moving in a line abreast formation 
with the animals at similar distance 

 Group diving in the same location 
 Surfacing facing in varying directions 
 Milling (frequent changes of direction) 

 Maintenance of life functions 

15 Fluking  The activity of showing the fluke, especially 
when diving 

 Fluke rises vertically with some larger 
whales 

 Fluke rises to 45 degree with small whales 
before a deep dive 

 Sinking into the water without a splash or 
sound 

 For a steep diving angle 
 Improves a faster deep-going dive 

16 Food sharing  Intraspecific cooperative feeder, prey-
sharing 

 Interspecific cooperative feeding observed 

 Leads to the enhanced benefit of every single 
animal 

 Deliberate prey sharing provides strong 
evidence for cooperative hunting 

17 Hunting  Any activity related to capture prey in the 
near environment 

 Predation event characterized by the attack 
of whales on aggregations of small prey 

 Milling (frequent changes of direction) 

 Maintenance of life functions  

18 Hunting cooperative  Intraspecific: individuals of the same 
species 

 Interspecific: individuals of different species 

 Synchronized feeding leads to the enhanced 
benefit of every single animal 

 Improves efficiency of hunting 
 Cooperative food-herding producing a „bait 

ball“ 

19 Joining 
 
Own definition 

 Gathering at or near the surface   Females and juvenile gather 
 Whale bull visits a group of whale cows 
 Joining subgroups 

20 Lactating  Production of milk by a female mammal to 
feed its young 

 Maintenance of life functions 
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Denomination Description Exemplification 

21 Leaping  Breaching with huge whales 
 The activity of smaller toothed whales to 

clear completely or almost completely out 
of the water 

 More than 40 % of the body 

 Display or threat 
 Social or individual play 
 Removal of skin parasites 
 Communication 

22 Leaping (acrobatic) 
 
Own definition 

 With spins, somersaults, various inventive 
bends and contortions, a combination of 
flips, head twists, extra tail kicks in the air 

 May serve as a social facilitation function 
that helps to coordinate members of a school 
or pod 

23 Lining  The activity of a group of animals spreading 
out widely and move forward in a line 
abreast when suitable habitats are widely 
spaced 

 Reduce foraging competition 
 Increase the probability that prey is detected 

24 Lob-tailing 
Tail-lobbing 
Tail-throws 

 Tail-slapping with small whales 
 The term is used when a large whale lifts its 

tail clear of the water and then slaps the 
fluke against the water´s surface quite 
forcible 

 Often repeatedly 

 A gesture of threat, irritation 
 Sign to gather 
 Communication 
 Hunting 

25 Logging  Lying motionless at or just below the 
surface, inactive and usually horizontally 

 Entire pod behaves synchronously, thightly 
packed, sometimes touching each other 

 To rest 

26 Lunging 
Half-breach 
Belly-flops 

 The whale clears the water surface with 
less than 40 % of the body 

 Display or threat 
 Social or individual play 
 Removal of skin parasites 
 Communication 

27 Mating  The pairing of opposite-sex   Reproduction 

28 Peduncle arch  Arch the caudal peduncle before making a 
deep descent 

 Dorso-ventral oscillations of cetacean caudal 
flukes generate lift-based thrust for 
swimming 

29 Play  Comprises all aspects of non-survival 
related actions, particularly between two or 
more members of the same species 

 Seems to have no purpose but enjoyment 
 Young animal learn motor and social skills 

30 Porpoising 
Running 

 Traveling at high speed, making repeatedly 
low, arcing leaps clear of the water every 
time to take a breath 

 Usually re-enters the water headfirst 

 Very fast locomotion 
 Escape 

31 Pre dive flex  The activity of a distinctive concave 
bending of the back 

 Often observed several seconds prior to 
especially long dives 

32 Pursuit  A burst of speed just below the surface 
 Often changing direction, twisting and 

turning 

 Capturing food items 
 Individual feeding strategy, mostly toothed 

whales 
 High speed pursuit 

33 Resting  Slow movements up to absence of forward 
propulsion, floating stationary at the 
surface 

 diving and surfacing in synchrony and at 
regular intervals, absence of active surface 
behaviour 

  

34 Shallow Dive  Premature dive if a boat is approaching too 
fast or too close 

 Hiding, Escaping 

Slapping 
 
Generic term 

 Arial behaviour 
 Raising part of the body out of the water 
 Vigorously striking with head, fluke, or 

flipper against the surface 

 Communication 
 The animal feels disturbed 
 Exhibit vitality 
 Sign to gather 
 Feeding-strategy 
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Denomination Description Exemplification 

35 Slapping flipper 
Pectoral slapping 
Flipper flopping 
Flippering 

 Capability of raising the flippers above 
water and slapping them vigorously against 
the surface 

 Similar meaning like Lob-tailing 
 A gesture of threat, irritation 
 Sign to gather 
 Communication 
 Hunting 

36 Slapping head 
chin-slapping 

 The activity of partially lunging out of the 
water and then slap the throat forcefully 
onto the surface 

 Communication 
 The animal feels disturbed 
 Exhibit vitality 

37 Slapping tail  Lob-tailing with huge whales 
 Lifting the tail clear out of the water, then 

slapping it down forcefully on the surface 

 Communication 
 A gesture of threat, irritation 
 Feeding-strategy 

38 Snout-riding  The activity of riding in the pressure wave 
created in front of a big whale 

 Kind of play 

39 Socializing  Social behaviour among two or more 
individuals within the same species 

 Encompasses any behaviour in which one 
member affects the other, due to an 
interaction among those members 

 Very highly variable behaviour 
 Activity with vocal, tactile, and aerial 

behaviour 

 Tight social bonds provide many advantages 
that includes the improved immune system, 
reduced risk of disease, reduced risk of 
predation, improved defence against 
harassment of males or aggressive 
conspecific, improved survival and 
reproduction 

 Frequent physical contact accompanied by 
surface displays and no obvious movement 

40 Sound vocalization 
Own definition 

 Whales produced audible sound for 
communication or for echolocation 

 Mostly whistles to hear when swimming 
close to the boat 

41 Splashing 
Own definition 

 All kind of aerial behaviour to produce 
plashes 

 Communication 
 Exhibit vitality 

42 Sprinting 
 
Own definition 

 Very fast swimming on the surface up to 
several hundred meters without changing 
course 

 To reach a designated destination fast 

43 Spy-hopping 
Head-rise 
Eye-out 

 The activity of an animal that assumes a 
vertical position and raises its head above 
the water until its eyes are above or just 
below the surface 

 Sinking below the surface without much 
splash 

 Scanning the surrounding area visually 
 Curiosity 
 Search for food 

44 Surfacing  Breaking the surface most common in 
traveling whales 

 Emerge to breathe 

45 Surfing  Riding a naturally generated wave or by 
passing boats or ships 

 Maybe part of some foraging pattern or 
patrolling the coastline 

 Faster locomotion 

46 Swimming lateral  Swimming on the side of the body  Locomotion 

47 Synchronous 
behaviour 

 Occurs when two or more animals perform 
the same behaviour at the same time 

 Group members perform behaviours that 
are performed “simultaneously” or in 
“union” 

 Signal for cooperation or to reduce tension 
 Involved with the advertisement or 

reinforcement of social bonds 

48 Tail-standing 
Head-standing 

 Holding flukes and tailstock vertically above 
water´s surface 

 „Sailing“ as play with Southern right whale 
(Eubalaena australis) 

 Without „sailing“ with Grey whale 
(Eschrichtius robustus), Bowhead whale 
(Balaena mysticetus) and Right whales 
(Balaena) 

 With Risso´s dolphin (Grampus griseus) 
reason unknown 

49 Traveling slow 
Own definition 

 Movements shortly over resting slow 
movement 
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Denomination Description Exemplification 

50 Traveling  Individual or group following a consistent 
direction over time 

 Unidirectional movement 

 Movement between widely spaced suitable 
habitats 

 Migration 

51 Traveling (fast) 
 
Own definition 

 Traveling at higher speed without 
distraction of boats 

 Course is rarely changed 

 Search for food 
 Aim for another destination 

4.2.2. Number of sightings and observed behaviour 

Table 19 demonstrates the number of sightings and the behaviour recorded for each cetacean 

observed. Stenella frontalis displayed 26 behaviour patterns with 17 sightings recorded, followed by 

False killer whale with 22 behaviour and four sightings. Sperm whales, Risso´s dolphins, and Common 

bottlenose dolphins represented 20 behaviour patterns each. Physeter macrocephalus was sighted 30 

times, Tursiops truncatus and Grampus griseus with 12 sightings each. Delphinus delphis showed 13 

behaviours and six sightings, and Balaenoptera borealis ten behaviour patterns and 20 records. Short-

finned pilot whales demonstrated eight behaviours and eight sightings as well. Striped dolphin eight 

and four, respectively. Sowerby´s beaked whale demonstrated one behaviour with one sighting. All 

Mesoplodon species were too far away from the boat, and further careful approaches failed and no 

behaviour was recorded. 

Tab. 19: No. of behaviour and sightings for each observed species 

Species No. of 
behaviour 

No. of 
sightings 

Stenella frontalis 26 17 
Pseudorca crassidens 22 4 
Grampus griseus 20 12 
Physeter macrocephalus 20 30 
Tursiops truncatus 20 12 
Delphinus delphis 13 6 
Balaenoptera borealis 10 20 
Globicephala macrorhynchus 8 8 
Stenella coeruleoalba 8 4 
Mesoplodon bidens 1 1 
Mesoplodon spec. 0 2 

 

 

 

Figure 7 demonstrates the relationship between the number of sightings and the number of different 

behaviours observed for all recorded species. The trend line shows the relationship between the two 

observations. The correlation coefficient is r = 0.47. 
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Fig. 7: Number of sightings and observed behaviour for all cetacean species recorded. 

Figure 8 represents the relationship between the number of sightings and the number of different 

behavioural patterns observed for Oceanic dolphins reclusively. The correlation coefficient is r = 0.63. 

 
Fig. 8: Number of sightings and observed behaviour for all Oceanic dolphins recorded. 

4.2.3. Assignment of observed behaviour and whale species 

Table 20 registers all recorded behaviour documented for each of the ten sighted whale species. All 

observations are presented in alphabetical order. The frequency of the observed behaviour is not 

included. Additionally, the number of observed behaviour per species is shown. Stenella frontalis 

showed the most different behaviour among the whales, in total 26. Pseudorca crassidens followed 

with 22. Physeter macrocephalus, Grampus griseus and Tursiops truncatus demonstrated 20 different 

behaviour, respectively. 13 behaviour were registered from Delphinus delphis. 
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Tab.20: Behaviour of sighted whale species (Behnsen; Freitag; Marks; Sordyl; Zahn). 

Species July/August October Number of  
observed behaviour 

Balaenoptera 
borealis  
(Sei whale) 

Aggregation (Stenella frontalis) 
 
Blowing 
Breaching 
 
Diving 
Feeding 
Surfacing 
Swimming lateral 
Traveling 

 
Approach boat 
Blowing 
 
Curiosity 
Diving 
Feeding 
Surfacing 
 
Traveling 

10 

Physeter 
macrocephalus 
(Sperm whale) 

Aggregation (Delphinus delphis) 
Approach boat 
Blowing 
Breaching 
Curiosity (dive on the boat) 
 
Diving 
Fluking 
 
 
Lob-tailing 
 
 
Pre-dive flex 
Resting 
 
Surfacing 
 
Traveling slow 
Traveling 

 
Approach boat 
Blowing 
 
Curiosity 
Display (male towards boat) 
Diving 
Fluking 
Joining (mother and calf) 
Lactating 
 
Logging 
Play (Juvenile) 
Pre-dive flex 
Resting 
Shallow Dive 
Surfacing 
Swimming lateral 

20 

Mesoplodon bidens 
(Sowerby`s Beaked 
whale) 

Resting  1 

Delphinus delphis 
(Short-beaked 
Common dolphin) 

Aggregation (Physeter 
macrocephalus) 
Approach boat 
Association (Stenella coeruleoalba) 
Blowing 
Bow riding  
Interspecific cooperative hunting 
(Stenella coeruleoalba)  
Diving 
Feeding 
Fluking 
Leaping 
Surfacing 
Traveling 
Traveling fast 

 13 
 
 
 

Globicephala 
macrorhynchus 
(Short-finned Pilot 
whale) 

Blowing 
Diving 
Peduncle arch 
Resting 
Slapping tail 
Surfacing 
Synchronous behaviour 
Traveling 

 8 
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Species July/August October Number of  
observed behaviour 

Grampus griseus 
(Risso´s dolphin) 

Aggressive behaviour (Tursiops 
truncatus) 
Association (Tursiops truncatus) 
Blowing 
Communication (adults joining) 
Diving 
Drowning (Tursiops truncatus) 
Fluking 
Joining (adult males join juveniles) 
Lateral swimming 
Leaping 
Slapping flipper 
Slapping tail 
Socializing 
 
Surfacing 
 
Synchronized behaviour 
Traveling slow 
Traveling 
Traveling fast 

 
 
 
Blowing 
 
Diving 
 
Fluking 
 
 
 
Slapping flipper 
Slapping tail 
Socializing  
Sprint (40 m) 
Surfacing 
Surfing 
 
 
Traveling 

20 

Pseudorca 
crassidens 
(False killer whale) 

 Approach boat 
Association (Tursiops truncatus) 
Blowing 
Bow riding 
Breaching 
Diving 
Feeding 
Fluking 
Food sharing 
Hunting 
Hunting cooperative interspecific 
(Tursiops truncatus) 
Lining (> 1 km) 
Lunging 
Slapping flipper 
Slapping tail 
Socializing 
Spy-hopping 
Surfacing 
Swimming lateral 
Synchronous behaviour 
Traveling 
Traveling fast 

22 
 
 

Stenella 
coeruleoalba 
(Striped dolphin) 

Association (Delphinus delphis) 
Blowing 
Diving 
Hunting cooperative interspecific 
(Delphinus delphis) 
Leaping 
Porpoising 
Surfacing 
Surfing 

 8 
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Species July/August October Number of  
observed behaviour 

Stenella frontalis 
(Atlantic Spotted 
Dolphin) 

Aggregation (Balaenoptera borealis) 
Approach boat 
 
 
Blowing 
Bow riding 
 
Diving 
Feeding 
 
Hunting 
 
 
Leaping 
Leaping (acrobatic) 
 
Lunging 
Mating 
 
 
 
 
Snout riding (Balaenoptera borealis) 
 
Splashing (all somersaults) 
Surfacing 
 
 
Traveling 

 
Approach boat 
Association forming superpod 
Association (Tursiops truncatus) 
Blowing 
Bow riding 
Bubble blowing 
Diving 
Feeding 
Fluking 
Hunting 
Hunting cooperative interspecific 
(Tursiops truncatus) 
Leaping 
 
Lining 
 
 
Pursuit 
Slapping head 
Slapping tail 
Slapping tail to stun fish 
 
Sound vocalization 
 
Surfacing 
Surfing 
Tail-Standing 
Traveling  

26 

Tursiops truncatus 
(Common 
bottlenose dolphin) 

Approach boat 
Aggressive behaviour (Grampus 
griseus) 
Association (Grampus griseus) 
 
 
Blowing 
Bow riding 
Diving 
Drowning (Grampus griseus) 
 
Fluking 
 
 
 
 
 
 
Leaping 
 
 
 
Sprinting 
Spy-hopping 
Surfacing 
Traveling 

Approach boat 
 
 
 
Association (Pseudorca crassidens) 
Association (Stenella frontalis) 
Blowing 
Bow riding 
Diving 
 
Feeding 
Fluking 
Hunting 
Hunting cooperative interspecific 
Yellowfin tuna (Thunnus albacares) 
with Pseudorca crassidens 
Hunting cooperative interspecific 
(Stenella frontalis) 
Leaping 
Lining 
Lunging 
Play (with Caretta caretta) 
 
Surfacing 
Traveling 
Traveling fast 

20 

The maximum number of observed behaviours for Balaenoptera borealis is ten. Globicephala 

macrorhynchus and Stenella coeruleoalba showed fewer with eight each. One behaviour was recorded 

of Mesoplodon bidens because of the very high distance between boat and individuals. The same 

applies to Mesoplodon species. 
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4.2.4. Assignment of whale species and observed behaviour 

Table 21 shows each behaviour recorded during each observation period with all species observed 

performing that behaviour. The number of species showing this behaviour pattern is stated. 

Behaviours like diving, surfacing, and blowing was seen from all whales observed except Mesoplodon 

species. 

Tab. 21: Behaviour and number of species showing it 

Behaviour July/August October Number of 
species 

Aggregation Balaenoptera borealis & Stenella 
frontalis 
Physeter macrocephalus & Delphinus 
delphis 

 4 

Aggressive behaviour Grampus griseus & Tursiops truncatus  2 

Approach boat  
Delphinus delphis 
Physeter macrocephalus 
 
Stenella frontalis 
Tursiops truncatus 

Balaenoptera borealis 
 
Physeter macrocephalus 
Pseudorca crassidens 
Stenella frontalis 
Tursiops truncatus 

6 

Association Delphinus delphis & Stenella 
coeruleoalba 
Grampus griseus & Tursiops truncatus 

Pseudorca crassidens & Tursiops 
truncatus 
Stenella frontalis forming superpod 
Stenella frontalis & Tursiops 
truncatus 

6 

Blowing Balaenoptera borealis 
Delphinus delphis 
Globicephala macrorhynchus 
 
Physeter macrocephalus 
 
Stenella coeruleoalba 
Stenella frontalis 
Tursiops truncatus 

Balaenoptera borealis 
 
 
Grampus griseus 
Physeter macrocephalus 
Pseudorca crassidens 
 
Stenella frontalis 
Tursiops truncatus 

9 

Bow riding Delphinus delphis 
Stenella frontalis 
Tursiops truncatus 

 
 
Tursiops truncatus 

3 

Breaching Balaenoptera borealis 
Physeter macrocephalus 

 
 
Pseudorca crassidens 

3 

Bubble blowing  Stenella frontalis 1 
Communication Grampus griseus  1 
Curiosity  

Physeter macrocephalus 
Balaenoptera borealis 
Physeter macrocephalus 

2 

Display/Imposing  Physeter macrocephalus 1 

Diving Balaenoptera borealis 
Delphinus delphis 
Globicephala macrorhynchus 
Grampus griseus 
Physeter macrocephalus 
 
Stenella coeruleoalba 
Stenella frontalis 
Tursiops truncatus 

Balaenoptera borealis 
 
 
Grampus griseus 
Physeter macrocephalus 
Pseudorca crassidens 
 
Stenella frontalis 
Tursiops truncatus 

9 

Drowning Grampus griseus (Tursiops truncatus) 
Tursiops truncatus (Grampus griseus) 

 2 

Feeding Balaenoptera borealis 
Delphinus delphis 
 
Stenella frontalis 
 

Balaenoptera borealis 
 
Pseudorca crassidens 
Stenella frontalis 
Tursiops truncatus 

5 
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Behaviour July/August October Number of 
species 

Fluking Delphinus delphis 
Grampus griseus 
Physeter macrocephalus 
 
 
Tursiops truncatus 

 
Grampus griseus 
Physeter macrocephalus 
Pseudorca crassidens 
Stenella frontalis 
Tursiops truncatus 

6 

Food sharing  Pseudorca crassidens 1 
Hunting  

Stenella frontalis 
 

Pseudorca crassidens 
Stenella frontalis 
Tursiops truncatus 

3 

Hunting cooperative Delphinus delphis & Stenella 
coeruleoalba 
 

Pseudorca crassidens & Tursiops 
truncatus 
Stenella frontalis & Tursiops 
truncatus 

5 

Joining Grampus griseus 
 

 
Physeter macrocephalus 

2 

Lactating  Physeter macrocephalus 1 

Leaping Delphinus delphis 
Grampus griseus 
Stenella coeruleoalba 
Stenella frontalis 
Tursiops truncatus 

 
 
 
Stenella frontalis 
Tursiops truncatus 

5 

Leaping acrobatic Stenella frontalis  1 
Lining  Pseudorca crassidens (> 1 km) 

Stenella frontalis 
Tursiops truncatus 

3 

Lob-tailing Physeter macrocephalus  1 

Logging  Physeter macrocephalus 1 

Lunging  
Stenella frontalis 

Pseudorca crassidens 
 
Tursiops truncatus 

3 

Mating Stenella frontalis  1 

Peduncle arch Globicephala macrorhynchus  1 

Play  Physeter macrocephalus 
Tursiops truncatus 

2 

Porpoising Stenella coeruleoalba  1 

Pre-dive flex Physeter macrocephalus Physeter macrocephalus 1 

Pursuit  Stenella frontalis 1 

Resting Globicephala macrorhynchus 
Mesoplodon bidens 
Physeter macrocephalus 

 
 
Physeter macrocephalus 

3 

Shallow Dive  Physeter macrocephalus 1 

Slapping flipper Grampus griseus 
 

 
Pseudorca crassidens 

2 

Slapping head  Stenella frontalis 1 
Slapping tail Globicephala macrorhynchus 

Grampus griseus 
 

 
Grampus griseus 
Pseudorca crassidens 
Stenella frontalis 

4 

Snout-riding Stenella frontalis  1 

Socializing Grampus griseus 
 

Grampus griseus 
Pseudorca crassidens 

2 

Sound vocalization  Stenella frontalis 1 

Splashing Stenella frontalis (all somersaults)  1 

Sprinting  
Tursiops truncatus 

Grampus griseus (40 m) 2 

Spy-hopping  
Tursiops truncatus 

Pseudorca crassidens 
 

2 
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Behaviour July/August October Number of 
species 

Surfacing Balaenoptera borealis 
Delphinus delphis 
Globicephala macrorhynchus 
Grampus griseus 
Physeter macrocephalus 
 
Stenella coeruleoalba 
Stenella frontalis 
Tursiops truncatus 

Balaenoptera borealis 
 
 
Grampus griseus 
Physeter macrocephalus 
Pseudorca crassidens 
 
Stenella frontalis 
Tursiops truncatus 

9 

Surfing  
Stenella coeruleoalba 
 

Grampus griseus 
 
Stenella frontalis 

3 

Swimming lateral Balaenoptera borealis 
Grampus griseus 
 

 
 
Physeter macrocephalus 
Pseudorca crassidens 

4 

Synchronous 
behaviour 

Globicephala macrorhynchus 
Grampus griseus 
 

 
 
Pseudorca crassidens 

3 

Tail-standing  Stenella frontalis 1 

Traveling slow Grampus griseus 
Physeter macrocephalus 

 2 

Traveling Balaenoptera borealis 
Delphinus delphis 
Globicephala macrorhynchus 
Grampus griseus 
Physeter macrocephalus 
 
Stenella frontalis 
Tursiops truncatus 

Balaenoptera borealis 
 
 
Grampus griseus 
 
Pseudorca crassidens 
Stenella frontalis 
Tursiops truncatus 

8 

Traveling fast Delphinus delphis 
Grampus griseus 
 

 
 
Pseudorca crassidens 

3 

 

Traveling was observed from eight species. The approach boat, association, and fluking were each 

recorded from six whale species. Feeding, interspecific cooperative hunting, and leaping were seen 

from five species, aggregation, tail-slapping, and lateral swimming from four. Three species each were 

observed with the behaviours of bow riding, breaching, hunting, lining, lunging, resting, surfing, and 

fast traveling. Aggressive behaviour, curiosity, drowning, joining, play, flipper slapping, socializing, 

sprinting, and spy-hopping was recorded from two species.  

All other 19 different behaviours, such as bubble blowing, communication, display, food sharing, head-

slapping, lactating, acrobatic leaping, lob-tailing, logging, mating, peduncle arch, porpoising, pre-dive 

flex, pursuit, shallow dive, snout riding, sound vocalization, splashing, and tail-standing were observed 

in just one species each. 

All 51 observed behaviour patterns were sorted by the number of cetacean species that showed the 

behaviour (Fig. 8). A number of 19 behaviour patterns were displayed from a single species each. Ten 

different behaviour patterns of two species each were shown. A further nine different behaviours were 

observed from three cetacean species, while three different behaviours each were sighted from four, 

five, and six species. One observed behaviour was recorded from eight cetacean species, and three 

different behaviour patterns were shown from each of nine species. 
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Fig. 9: Proportion of number of behaviour and number of species showing this behaviour 

The group of 19 different behaviour patterns, each sighted by one species each, was examined for the 

cetacean species. Atlantic spotted dolphin and Sperm whale showed the most different behaviours. 

Stenella frontalis was the only species to display nine behaviours, bubble blowing, acrobatic leaping, 

head-slapping, mating, pursuit, snout riding, sound vocalization, splashing, and tail-standing. Physeter 

macrocephalus the only species to show display, lactating, lob-tailing, logging, pre-dive flex, and 

shallow dive. The remaining four behaviour patterns were observed from Risso´s dolphin 

(communication), False killer whale (food sharing), Short-finned pilot whale (peduncle arch), and 

Striped dolphin (porpoising). 

4.2.5. Short description of distinctive behaviour 

Detailed information on observed behaviours can be found in 4.2.1.; therefore, only a few unique 

behavioural patterns follow. Figure 9 illustrates a Sperm whale observed on July 27th blowing. 

However, not the plume of moisture-laden air is shown, instead, this female is inhaling air, the 

blowhole wide open.  

 
Fig.10: Female Sperm whale blowing (P. Zahn) 
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False killer whales were sighted on October 9th. This exuberant and fast swimming cetacean may often 

breach (Fig. 10) while traveling and hunting. It associates regularly with other whale species. Long-

term associations with Common bottlenose dolphins have been documented (Carwardine, 2020). 

 
Fig. 11: False killer whale breaching (P. Zahn) 

Risso´s dolphin social behaviour was observed on October 9th with repeated tail-slapping. Figure 11 

demonstrates two phases of this behaviour. The fluke was raised above the water and then slapped 

vigorously against the water. 

  
Fig. 12: Two phases of Risso´s dolphin tail-slapping (P. Zahn) 

Traveling cetaceans typically break the surface and roll forward in a regular pattern. Figure 12 shows 

a surfacing Short-beaked common dolphin sighted on July 25th. An energetic bow-rider and even rides 

the “snout-waves” of large baleen whales. 

 
Fig. 13: Surfacing Short-beaked common dolphin (P. Zahn) 
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Sperm whales are one of the most sighted cetacean species in the Azores. Figure 13 illustrates Physeter 

macrocephalus observed on July 27th lying horizontally and inactive at the surface to rest. Sometimes 

a group of females gather and display social behaviour. 

 
Fig. 14: Sperm whale logging (P. Zahn) 

On August 1st Common bottlenose dolphin was observed swimming very energetically and fast on the 

surface in a direct line for several hundred metres (Fig. 14). This behaviour was defined as “sprinting”, 

as no description has been found in the literature so far. They raced to meet Risso´s dolphin. 

 
Fig. 15: Common bottlenose dolphin sprinting (P. Zahn) 

Sometimes dolphins ride in the pressure waves created in front of ships or huge whales. On July 24th 

an Atlantic spotted dolphin was observed to “snout ride” a traveling Sei whale (Fig. 15). 

 
Fig. 16: Snout riding Atlantic spotted dolphin use the pressure wave of Sei whale (P. Zahn) 

On October 7th False killer whale was observed in interspecific cooperative hunt. They are known to 

associate with a number of other odontocetes, in particular with the Common bottlenose dolphin 

(Zaeschmar et al., 2012). The typical scene of a hunt above the surface (Fig. 16) is characterised by 
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back and forth movements of individuals heading in different directions and diving asynchronously. 

Their prey was Yellowfin tuna (Thunnus albacares). 

 
Fig. 17: Pseudorca crassidens & Tursiops truncatus interspecific cooperative hunting (P. Zahn) 

The picture taken under water shows the association of both species, Pseudorca crassidens and 

Tursiops truncatus (Fig. 17). There are rare sightings of the interspecific cooperative hunting of both 

species (Zaeschmar et al., 2012). To date, there is no known record of this behaviour observed in the 

Azores. 

 
Fig. 18: Pseudorca crassidens & Tursiops truncatus interspecific cooperative hunting (L. Beuchel) 

In the context of the above observation, another behaviour was registered, the food sharing with False 

killer whale (Fig. 18). There have even been some prey sharing observations with Common bottlenose 

dolphins (Carwardine, 2020), but these were not noticed in this study. 

 
Fig. 19: False killer whale food sharing (L. Beuchel) 
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The most appreciated sighting during a whale-watching tour is the fluking of a whale. But it is also 

important for cetacean research. A picture of a fluke of a diving Sperm whale can be used well for 

photo-identification. On August 1st, a huge male was observed and photos were taken (Fig. 19). 

 
Fig. 20: Sperm whale male fluking (P. Zahn) 

A typical sighting at the Azores are Striped dolphins porpoising (Fig. 20). This species avoids vessels 

except when found in association with another dolphin, e.g. Atlantic spotted dolphin, Short-beaked 

common dolphin, or Common bottlenose dolphin. When they travel at high speed, they make low 

arcing leaps out of the water with each breath. They leave and enter the water first with the beak. This 

behaviour is also called “running”. At the Azores, it may also be used to determine the Striped dolphin. 

 
Fig. 21: Porpoising Striped dolphin (P. Zahn) 

Cetaceans employ a variety of hunting strategies. Sometimes they hunt alone, sometimes 

cooperatively. Toothed whales hunt by pursuing a specific prey item, like Common bottlenose dolphin 

performed October 10th (Fig. 21). 

 
Fig. 22: Hunting Common bottlenose dolphin (P. Zahn) 
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In this study, huge male Sperm whales were rarely observed. In all encounters, the boat´s approach 

was executed very cautiously, and a much greater distance was kept, because these individuals may 

react very shyly. If a vessel gets too close, they usually disappear, a behaviour called “shallow dive”. 

Without showing any fluke, they drop below the surface. They may stay there for an indefinite time, 

or slowly dive away to emerge again far away. The observation on October 9th was completely 

different. A huge male Sperm whale approached the boat of his own accord, displaying his impressive 

dimension and a very rarely recorded imposing behaviour (Fig. 22). 

 
Fig. 23: Imposing male Sperm whale (P. Zahn) 

During the day, Risso´s dolphin is usually resting or traveling. When showing social behaviour, they can 

be very active and show aerial behaviour, e.g. breaching, spy-hopping, head-slapping, or flipper-

slapping while swimming laterally or inverted (Carwardine, 2020). On July 24th Grampus griseus 

demonstrated flipper-slapping while swimming laterally (Fig. 23). 

 
Fig. 24: Flipper-slapping Risso´s dolphin (P. Zahn) 

Short-finned pilot whales spend much of the day resting at the surface (Carwardine, 2020). On July 27th  

Globicephala macrorhynchus was observed traveling very slowly and resting on the surface (Fig. 24).  

 
Fig. 25: Short-finned pilot whales traveling very slow and resting (P. Zahn) 
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5. Discussion 

Cetaceans are under increasing pressure from anthropogenic activities (Silva et al., 2014). In response 

to the direct effects of climate change and anthropogenic-driven reorganization to their ecosystem, 

cetaceans are expected to experience important changes in their distribution. Global climate change 

exposes them to an altered marine environment (Bron et al., 2018). Cargo, commercial and 

recreational fishing, passenger transportation, and tourism are also some of the economic sectors that 

have an influence on the marine ecosystems in the Azores. Whales are vulnerable to the impact of all 

these activities (Tobeña et al., 2016).  

The Azores offer a high diversity of cetaceans. Nevertheless, the insight of this marine megafauna 

group´s spatial and temporal distribution is still limited (Tobeña et al., 2016). Knowledge of the full 

geographic range of most cetacean species within the North Atlantic is restricted, as well as the 

understanding of their seasonal movements within this range (Silva et al., 2014). Information on 

population size and habitat use of cetaceans is urgently needed for assessing the potential adverse 

effects of human activities. Understanding the distribution and habitat use of marine species is crucial 

to implement appropriate management and conservation measures. This requires quantitative 

information on their spatial and temporal presence (Silva et al., 2014; Pérez-Jorge et al., 2020). This 

study attempted to gain useful opportunistic data for cetacean research. 

5.1. Observed whale species 

With vast areas of abyssal plains, narrow island shelves, submarine canyons, steep island slopes and 

shallow seamounts, the study area comprises a wide range of habitat types (Silva et al., 2014). Bron et 

al. (2019) characterise the archipelago of the Azores as a marine diversity hotspot. With 28 Cetacean 

species recorded so far, they are an essential group of the marine megafauna in the Azores (Tobeña et 

al., 2016). During the 22 boat surveys and one land-based observation, a total of ten whale and dolphin 

species were recorded. This is remarkable because of the short timespan and it demonstrates that the 

Azores are one of the best regions worldwide for whale-watching. It is consistent with the results from 

Silva et al. (2003). During the surveys in the summer and autumn seasons of 1999 and 2000, 11 

different species were recorded. In a long-term investigation with boat surveys and land-based 

observations from 1999 to 2009, they sighted 24 different species (Silva et al., 2014). Tobeña et al. 

(2016) recorded 16 different species using data collected by the Azores Fisheries Observer Programme 

between 2004 and 2009. Bron et al. (2019) used data collected by Futurismo Azores Adventures (São 

Miguel) with a total of 22 different cetacean species. With all species considered together, the area 

shows relative species richness. 
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5.1.1. Systematics of observed whale species 

During the survey, one species belonging to the suborder Mysticeti (Baleen whales) was seen. The Sei 

whale is a member of the family of rorquals (Balaenopteridae). All other species are Toothed whales 

(Odontoceti). The Sperm whale (Physeter macrocephalus), the only representative of the family 

Physeteridae, was frequently recorded. Sowerby´s beaked whale as a member of the Beaked whales 

(Ziphiidae) was seen rarely. Some of the seven representatives of the family of Oceanic dolphins 

(Delphinidae) were the most dominant species during the entire survey. This result is consistent with 

Bron et al. (2019), Silva et al. (2003) and Tobeña et al. (2016) who recorded members of these four 

families. However, Silva et al. (2014) found representatives of six families in their ten year survey. 

5.1.2. Overview of whales sighted 

From a relatively high number of recorded species, some are most abundant. The Sperm whale exhibits 

the highest number of individuals within the largest whales, Stenella frontalis the highest number of 

schools within the Oceanic dolphins. This is an indication that the occurrence and distribution of 

cetaceans in the waters south of Pico is high, as mentioned by Silva et al. (2003, 2014), Tobeña et al. 

(2016) and Bron et al. (2019). The mean number of sighted whale species per boat survey was 3.9. The 

only land-based observation showed three different species. 

5.1.3. Number of sightings 

The Sperm whale has the highest number of sightings (30) and 58 individuals were seen. With 20 

sightings followed by the Sei whale and the Atlantic spotted dolphin with 17 sightings. That is in 

contrast to Silva et al. (2014), Tobeña et al. (2016), and Bron et al. (2020), who found Stenella frontalis 

and Delphinus delphis to be the most frequent species. While Physeter macrocephalus was one of the 

frequently observed species, Baleen whales were only recorded seldom. 

The number of individuals in dolphins can only be estimated since their schools are usually too big to 

count single animals. The most abundant and dominant species was Stenella frontalis. October 7th was 

special, with an observed superpod of more than 3000 individuals approximately. These schools were 

an aggregation to prepare their southward journey back to warmer waters, a behaviour explained by 

the skippers (personal conversation). Silva et al. (2014) reported a similar aggregation observed in 

autumn 2008. That year they saw an exceptionally high number of individuals of Stenella frontalis in 

October as well. This result confirms Silva et al. (2003) and Bron et al. (2020) that Atlantic spotted 

dolphin registered the highest sighting rate and was the most abundant species. Similarly, Silva et al. 

(2014) and Tobeña et al. (2016) found that Stenella frontalis was among the most commonly 

encountered species. 
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Grampus griseus and Tursiops truncatus were among the frequently recorded species with 12 sightings 

each. That confirms the findings of Silva et al. (2014), Tobeña et al. (2016), and Bron et al. (2020). They 

registered that these two species preceded Common bottlenose dolphin in occurrence after Stenella 

frontalis and Delphinus delphis. In this study, the number of occurrences for the Short-finned pilot 

whale and Short-beaked common dolphins decreases with eight and six sightings, respectively. The 

result for Delphinus delphis is in contrary to Silva et al. (2014), Tobeña et al. (2016), and Bron et al. 

(2020). A probable explication is the survey period. In July, August, and October, the study was late in 

the year. For further explanation, see the next chapter. 

Rare sightings occurred with Stenella coeruleoalba (four), Pseudorca crassidens (four), and 

Mesoplodon bidens (one). The False killer whale was seen four times in three days, however, it was 

always the same pod, because of the individuals´ recognizable different markings. Although 

Mesoplodon species appear to be fairly common in the Azores and present throughout the year (Silva 

et al. 2014), they were seen rarely in this study. Of the genus Mesoplodon, Sowerby's beaked whale is 

most regularly seen in the Azores´ waters. Because of the of Beaked whales´ behaviour to avoid boats, 

they are not easy to encounter. They are deep divers, sometimes more than 1000 m deep, but only 

stay on the surface for a short period of time until the next dive. Also, sightings are heavily affected by 

sea conditions (Tobeña et al., 2016).  

5.1.4. Temporal distribution of cetaceans 

Balaenoptera borealis 

Baleen whales are highly migratory marine species. These animals are increasingly vulnerable to 

population declines and extinction due to cumulative anthropogenic impacts on their environment. 

Understanding the distribution patterns is critical for effective conservation management (Pérez-Jorge 

et al., 2020). Baleen whales´ annual migrations between low-latitude wintering grounds and high-

latitude summer feeding areas lead to their presence at middle-latitude around the Azores in spring 

and summer (Pérez-Jorge et al., 2020; Silva et al., 2014; Still et al., 2019).  

Six species of the family Balaenopteridae may be seen in Azorean waters. Silva et al. (2014) reported 

that only Blue, Fin and Sei whales are sighted frequently every year, especially in spring and summer. 

Visser et al., (2011a) showed that the time window during which large baleen whales are in the Azores 

depends more on prey availability than on the current time of year. The timing of their presence is 

strongly related to the onset of the North Atlantic phytoplankton spring bloom (Visser et al., 2011a). 

And zooplankton development often tracks the phytoplankton spring bloom. Food availability, 

therefore, plays a crucial role in spatial and temporal distribution. This is consistent with the results of 

Pérez-Jorge et al. (2020). 
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Tobeña et al. (2016) also explain a very variable spatio-temporal pattern of this group. This may be the 

reason that only one representative of this family, the Sei whale, was sighted in the two excursions in 

2020. The number of sightings for this species was unusually high, especially in October. In July and 

August, Balaenoptera borealis was seen 26 times (14 boat surveys) and nine records (eight boat 

surveys) in October. The result is not in agreement with Silva et al. (2014) and Pérez-Jorge et al. (2020). 

This species is typically observed from March to July in the Azores, and reports of its presence after 

August are rare (Pérez-Jorge et al., 2020; Silva et al., 2014). According to Visser et al. (2011a), the low 

primary production in summer and autumn is the reason why large baleen whales avoid the Azores 

during their migration to the southern wintering areas in autumn. During their study, no baleen whale 

species was observed between October and December. González Garcia et al. (2018) expressed 

another important issue related to the high dynamic nature of the marine environment in the Azores. 

They describe a constantly changing environment created by the interaction between the dynamic 

oceanographic conditions and the wide range of sea depths. That provides a great variety of living 

conditions throughout the year. The frequent occurrence of Balaenoptera borealis in October 2020 

recorded in this study, therefore, leads to the assumption that food availability was unusually good 

this autumn (Visser et al. 2011a; Pérez-Jorge et al., 2020). 

 

Genus Mesoplodon 

Silva et al. (2014) reported an almost year-round presence of Mesoplodon with a peak in summer 

months and a fairly common presence. The results of the 2020 excursions are the contrary. With three 

sightings and 14 individuals, the record in this study is low. Only one sighting in July showed Sowerby´s 

beaked whale. Another two times in August, Mesoplodon species were seen again. The Azores, as the 

southern part of the range of Mesoplodon bidens, may represent critical habitat for the latter (Silva et 

al., 2014). Tobeña et al. (2016) instead found an improvement of habitat suitability for beaked whales. 

Silva et al. (2014) described the study area with a wide range of habitat types, including areas of abyssal 

plain, narrow island shelves, submarine canyons, steep island slopes, and shallow seamounts. The 

Azores´ particular bottom topography conforms to the deep-water preference of Beaked whales (Silva 

et al. (2003). The deep-diving species in the region, Sperm whale, Short-finned pilot whale, Risso´s 

dolpin, and Beaked whales, are considered teutophagus (Tobeña et al., 2016). In the Azores, Sowerby´s 

beaked whale has a different diet, composed mostly of meso- and bathy-pelagic fish. This resource is 

also abundant here. 

For the rest of the species observed, a summary for a functional species group main findings is more 

practical than giving full treatment to each species. These two groups are small Delphinids (genera 

Delphinus, Grampus, Stenella and Tursiops) and large Delphinids (genera Globicephala, and 

Pseudorca). 
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Small Delphinids 

Short-beaked common dolphin, Striped dolphin, Risso´s dolphin, and Common bottlenose dolphin are 

present throughout the year (Silva et al., 2014; Tobeña et al., 2016). Stenella frontalis, Delphinus 

delphis, and Tursiops truncatus are the most frequently seen animals. Grampus griseus is also 

frequently observed (Silva et al., 2014; Tobeña et al., 2016, Bron et al., 2018). Although not a year 

round resident, the Atlantic spotted dolphin was the most frequently seen species of the Oceanic 

dolphin family in this study, with 17 pods sighted. This species of subtropical and warm temperate 

waters can be found in the Azores from June to December. Therefore, both excursions took place when 

these dolphins were most often seen (tab. 14, STILL et al., 2019). 

 

Stenella frontalis & Delphinus delphis 

The seasonality of the Atlantic spotted dolphin is very noticeable, with the first sightings in May. 

Relative abundance is reached in July and August, and by October, the species disappear. From June 

to November, the encounter rate of Delphinus delphis decreases (Silva et al., 2014). This is consistent 

with the result for these excursions. There is a succession pattern for Stenella frontalis and Delphinus 

delphis for their seasonality (Tobeña et al., 2016). The period of occurrence of the Atlantic spotted 

dolphin in the Azores coincides with the displacement of Delphinus delphis, when sightings of Stenella 

frontalis outnumbers those of Delphinus delphis (Silva et al., 2014). Tobeña et al. (2016) reported that 

the distribution of the Short-beaked common dolphin becomes restricted to some seamount 

complexes as the season progresses. Cascão et al. (2020) demonstrated, that Delphinus delphis were 

significantly more abundant in the vicinity of some shallow water seamounts. It indicates that the 

seamounts may play an important role in maintaining conditions for the occurrence of this species in 

the region throughout the year. 

 

Stenella coeruleoalba 

Silva et al. (2014) report a nearly continuous presence of Stenella coeruleoalba in the Azores. The 

encounter rate is higher between May and July. This is in agreement with this study. Striped dolphin 

was seen four times in July, but there was no sighting in October. Their distribution is strongly 

influenced by water temperature (Tobeña et al., 2016). This might explain the higher encounter rate 

in midsummer. 

 

Tursiops truncatus 

Common bottlenose dolphins are among the most frequently sighted species and are occurring all year 

round. However, encounter rates vary greatly between months (Silva et al., 2014). This confirms the 

observation of this study. No sighting in July (seven days, 11 boat-tours), four observations in August 
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(two days, four boat-tours) and extraordinary eight sightings in October (five days, eight boat-tours). 

The temporary immigration of a large number of non-resident dolphins into the study area could 

explain the fluctuations in the number of sightings per month (Silva et al., 2014). Tobeña et al. (2016) 

also described a significant heterogeneity in the distribution of Common bottlenose dolphin among 

different month, reflecting a contrasting influence of oceanographic processes on the distribution of 

cetacean species. Sightings of Tursiops truncatus are concentrated in the coastal area around the 

central group of the islands (Silva et al., 2003 and 2014; Tobeña et al., 2016; Bron et al., 2020). They 

are typically found over the island shelves and slopes and around shallow banks in < 700 m deep areas. 

In the archipelago of the Azores, four species of dolphins are commonly involved in a mixed-species 

association. Tursiops truncatus is one of the species, the others are Delphinus delphis, Stenella frontalis 

and S. coeruleoalba. These associations appear to be the exception rather than the rule. Common 

bottlenose dolphin may associate with several other odontocetes, e.g., Pseudorca crassidens, or 

Grampus griseus. Foraging advantage hypothesis predicates benefit for individuals from the 

association by summing up their capacities to detect and explore patchy food resources (Quérouil et 

al., 2008). 

 

Grampus griseus 

Short-finned pilot whales and Risso´s dolphins are both teutophagous and deep divers. Grampus 

griseus, together with Tursiops truncatus, is among the most frequently sighted species in the area and 

can be sighted all year round (Silva et al., 2014; Still et al., 2019). Risso´s dolphin encounter rate vary 

greatly between months, but it is among the five cetacean species with higher sightings rates (Silva et 

al., 2014). This study shows 12 sightings for Grampus griseus, second-most after Stenella frontalis. This 

confirms both findings, the higher encounter rate for Risso´s dolphin and that they are frequently 

observed (Silva et al., 2014). Hartman et al. (2009) concluded a resident population of Risso´s dolphin 

in the Azorean waters. They favour habitats over steep slopes with a depth between 400 and 1.200 m, 

preferably areas where the slope is close to the coastline (Pereira, 2008). Silva et al. (2003) reported 

an even distribution throughout the whole Archipelago. 

 

Large Delphinids 

In addition to the smaller dolphins, also larger members of this family occur in the waters of the Azores. 

These includes Short-finned pilot whale and False killer whale. According to the study of Silva et al. 

(2014), all two species can be spotted throughout the year. The prediction for the two species varies 

substantially (Tobeña et al., 2016). Both species visit the Azores mainly in the summer months until 

autumn, which indicates a preference for higher water temperatures (Still et al., 2019). Sightings in 

winter (February) are also possible (Silva et al., 2014). 
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Globicephala macrorhynchus 

Short-finned pilot whales and Risso´s dolphins are more similar due to their feeding ecology. Both are 

deep divers and prefer to prey on cephalopods (Tobeña et al., 2016). Globicephala macrorhynchus is 

not resident in the waters of the Azores (Still et al., 2019). They are regular visitors to the Azores and 

are often seen from April to November (Silva et al., 2014). In this study, the species was only observed 

in July/August in 2020, but was unusually frequent (eight sightings, six days, tab. 14). Silva et al. (2014) 

report sightings still common in October, but they become rarer as it gets colder. The result of this 

study does not confirm this, but it acknowledges the significant variation of the encounter rate 

between months and years. The Azores are the northern limit of the Short-finned pilot whale 

distribution, this species is resident in warm subtropical waters and avoids the Azores in the coldest 

months from December to March (Still et al., 2019). 

 

Pseudorca crassidens 

Sightings of False killer whales are a rarity compared to the other Delphinids sighted. Pseudorca 

crassidens are not resident in the waters of the Azores (Still et al., 2019). A long-term study by Silva et 

al. (2014) shows that the False killer whales regularly pass through the Azores, but recorded a less 

obvious pattern of occurrence for this species. They are difficult to find at sea due to their sporadic or 

rare incursions to the area, or because of their cryptic habits. 

In 2020, boats from Espaço Talassa sighted this species only three times earlier this year, two in July 

and one in September (Espaço Talassa 2020). More than a handful of sightings per year are uncommon. 

This species is distributed worldwide in deep offshore tropical waters. In this study, the sightings in 

October are a rarity, considering that the majority of sightings usually occur in July and August. The 

three sightings on October 7th and 9th suggest that it was the same pod (STILL et al., 2019). Observations 

of False killer whales feeding cooperatively with Common bottlenose dolphin are rare and have not 

been reported from the Azores so far (Zaeschmar et al., 2012). 

5.1.5. Sperm whale (Physeter macrocephalus) temporal distribution 

The region around the Azores seems to be an important habitat for species that typically inhabit deep 

waters. That is also true for the Sperm whale, the only representative of the family Physeteridae. They 

are considered to be essentially teutophagus. Individuals of this species are frequently observed in the 

Azores all year round. They are among the most frequently sighted species around all islands of the 

archipelago and the main target of whale-watching activities (Bron et al., 2020: Silva et al., 2003 und 

2014; Tobeña et al., 2016).  

The females are resident, while the adult males migrate throughout the year (Espaço Talassa 2020, 

STILL et al. 2019). Silva et al. (2014) reported 76 % of the sightings comprised groups of adult females, 
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subadults and calves, and 8 % were adult males. It is in agreement with this study. There were 40 adult 

females, subadults and calves recorded in July/August and 15 in October, with two and one adult male, 

respectively. Therefore, 5 % of the sightings are adult males (4.8 % in July/August and 6.3 % in October). 

Female groups often concentrate in relatively small areas, where they form feeding aggregations (Silva 

et al., 2014), an observation confirmed by this study. 

Land-based whaling in the Azores archipelago ceased around 1987 after long decades. It was always 

conducted with open boats and employing hand-held harpoons and lances. The slow swimming and 

abundant Sperm whale was the only one to catch (Vieira and Brito, 2009). A few years later, whale-

watching began, as an attempt to keep using a valuable natural resource and the need to employ 

former whalers and look-outs. With regard to the Azores the question arose whether a tourist 

presently sees fewer Sperm whales than a whaler could kill in the past (Vieira and Brito, 2009)? 

Vieira and Brito (2009) compared the number of sightings during whaling and whale-watching activities 

twenty years after the end of whaling. Their results show that 20 years after the end of whaling, fewer 

Sperm whale were sighted in whale-watching activities compared to the years of whaling. In fact, 

Sperm whale sightings have been significantly higher in the past. Whalers located 3.1 and 2.6 sightings 

per day (table 16) in comparison to 1.6 sightings per day (mean number from 1997 to 2008) for whale 

watchers. The total number of sightings during whaling may be underestimated, as more individuals 

may have been sighted than caught. Nevertheless, captures in the Azores, have greatly decreased the 

number of Sperm whales throughout the decades. Twenty years after the ceasing of whaling, a 

reduced number of recent sightings have been found. 

During the excursions in 2020 a number of 57 individuals of Physeter macrocephalus were recorded in 

22 days, which are 4.1 sightings per day. In table 16 the results of former excursions from 2016 to 2019 

are also registered. Since 2018 the results exceeds the findings of Vieira and Brito (2009), from 3.3 to 

6.2 sightings per day. Unlike Vieira and Brito (2009) this study valued every day of the excursions, 

including days without sightings of Sperm whales. Therefore, it was assumed that a recovery of the 

population size took place 30 years after the end of whaling. Another possibility was, that 20 to 30 

years after ceasing whaling, some more individuals of Physeter macrocephalus stopped avoiding the 

feeding grounds of the Azores, since they slowly learned that there is no more danger for them. 

5.2. Observed behaviour 

Due to their feeding ecology, the observed species can be divided into two groups. Four species belong 

to the first group. Sperm whale, Sowerby´s beaked whale, Short-finned pilot whale, and Risso´s dolphin 

are teutophagous and deep divers. However, beaked whales may show dietary plasticity, as recent 

research indicate. In the Azores, the nutrition of Mesoplodon bidens is composed essentially of meso- 

and bathypelagic fish, with little contribution from cephalopods (Pereira et al., 2011). The second 
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group consists of six species, Sei whale, False killer whale, Common bottlenose dolphin, Striped 

dolphin, Atlantic spotted dolphin, and Short-beaked common dolphin. They feed on fish, which they 

hunt near or at the surface. Behavioural ecologists divide behaviour along more functional lines (Tyack, 

2017). They are engaged with the following questions: 

 Foraging behaviour (How to find, select, and process prey) 

 Defence or predator avoidance 

 Dispersal and migration 

 Agonistic behaviour and competition 

 Sexual behaviour (How to find, court, and choose mates) 

 Parental behaviour 

 Social relationships and social behaviour 

Not all of the named behaviour could have been observed during the study, due to the short survey 

period. Nevertheless, sexual, parental, social, and feeding behaviour was recorded during the survey. 

Land-based as well as boat-based observation to obtain data on cetacean behaviour have their limits. 

The detection of cetaceans declines as a function of distance from the observation platform. It is 

influenced by species behaviour, school size, characteristics of the boat (height and speed), 

environmental conditions, and also number and experience of observers (Silva et al., 2014). It is to 

consider that monitoring whales is often possible only at the surface of the water. Boat-based surveys 

have a great advantage, because of the much higher mobility. Another advantage of whale-watching 

tours are the experienced skippers. Their knowledge enables them to indicate different behaviour to 

the participants. 

Despite all these restrictions 51 different behaviour were observed. This is a considerable number with 

respect to the short period of the survey (20 days) and ten species sighted. It emphasises the important 

role of the archipelago of the Azores for whale-watching as well as for whale research (Tobeña et al., 

2016; Silva et al., 2003 und 2014). 

5.2.1. Denomination and description of observed behaviour 

Table 18 shows all 51 behaviour patterns and their descriptions. Further explanations are also included. 

Generic terms are described as well for a better understanding. Most of the behaviour observed is 

mentioned in the literature. An own denomination and description are given when required and 

marked as such for sighted behaviour not defined so far, e.g. the behavioural pattern diving, drowning, 

joining, leaping (acrobatic), sound vocalization, splashing, sprinting, and traveling (slow and fast).  
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5.2.2. Number of sightings and observed behaviour 

The relation of the number of sightings and the number of seen behaviour for each species remained 

unclear. The correlation coefficient of r = 0.47 was low. A correlation of a high number of sightings with 

a high number of different behaviour was expected. As shown in table 19 and figure 7 some species 

deviate from the trend line. Pseudorca crassidens, for example, was sighted rarely but represented a 

high number of different behaviour. Accident may play a role, but also the fact, that this species did 

not avoid whale-watching boats like Stenella coeruleoalba, which was seen as often as False killer 

whale. Pseudorca crassidens approached the boat and it was possible to monitor this species for a 

much longer time. Also, False killer whale was likely to demonstrate more behaviour. 

Viewing Ocean dolphins separately showed a more complete set (Fig. 8). The correlation coefficient of 

r = 0.63 was more definite. Within this group the probability was greater to observe more behavioural 

patterns the more sightings were recorded. 

5.2.3. Assignment of observed behaviour and whale species 

In relation to the number of behaviour the observed whale species were divided into two groups, one 

with less and another one with more shown behaviour patterns. The three species with a low number 

(one to eight) of different behaviour were Sowerby´s beaked whale, Short-finned pilot whale and 

Striped dolphin. In contrast to the first group were seven species recorded with a high number (ten to 

26). The second group included Sei whale, Sperm whale, False killer whale, Short-beaked common 

dolphin, Risso´s dolphin, Atlantic spotted dolphin, and Common bottlenose dolphin. This result is an 

indication that the region of the Azores is not only one of the world´s most important hotspot of marine 

diversity but also a major place for whale research (Bron et al., 2020: Silva et al., 2014; Tobeña et al., 

2016). 

 

Low numbers of behaviour 

The three species of this group belong to two different families. Although Mesoplodon bidens 

represents a Beaked whale and Globicephala macrorhychus represents an Oceanic dolphin their 

ecology is similar. Both are essentially teutophagous and deep-diving species. However, Striped 

dolphin, another Oceanic dolphin, is different from the former two species. Stenella coeruleoalba 

primarily hunts fish, predominantly at or near the surface. Each of these whale species revealed a low 

number of behavioural patterns. There are several reasons for this finding. 

Sowerby´s beaked whale 

This and other Mesoplodon species, like all Beaked whales, are notoriously difficult to study. Reactions 

to vessels vary. They tend to be quite shy and elusive (Carwardine, 2020). The sightings of this group 
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are heavily affected by sea conditions (Tobeña et al., 2016; Visser, 2012). Furthermore, their cryptic 

behaviour. They are deep divers with a prolonged diving period but a short resting time at the surface. 

In this study, all sighted Mesoplodon species were too far away for any detailed observation, only 

resting was recorded. The few individuals close together in agreement with Carwardine (2020). A few 

attempts of approach failed, because the animals dived to hide away. 

 

Short-finned pilot whale 

They were often observed in aggregations with many other species. Their reaction to boats varies 

according to location (Carwardine, 2020). Globicephala macorhynchus is similar to Risso´s dolphin 

based on their feeding ecology. Short-finned pilot whales are mainly encountered in waters deeper 

than 1.000 m (Silva et al., 2014; Tobeña et al., 2016). This study revealed eight different behaviour. 

Because of the nocturnal feeding behaviour, this species spends much of the day logging at the surface 

(Cawardine, 2020). Since they were seldom very active during daytime, the behaviour mostly displayed 

were slow traveling, resting, and sometimes fluke-slapping (Sajikumar et al., 2014). The results of this 

study are also in agreement with Shane (1995) who found Short-finned pilot whales off Santa Catalina, 

California, traveling 73 % of the time. 

 

Striped dolphin 

This species is very acrobatic and breaches frequently. Especially nervous of vessels in some locations 

(Carwardine, 2020). In the region of the island of Pico, this species usually avoids whale-watching 

boats. If a vessel approaches their school, they often dash away at high speed. Though porpoising was 

the normal behaviour to watch here, and Stenella coeruleoalba was easy distinguished from other 

small dolphins. So far, only one exception was known, which was found in a mixed group. Then they 

endured a boat near them. In the morning on July 30th, Stenella coeruleoalba and Delphinus delphis 

were found forming an association for feeding. Therefore, eight different behaviour patterns were 

observed, e.g. leaping, surfing, and traveling. 

 

High number of behaviours 

The majority of the species sighted gave insight into a variety of different behaviours. This was also a 

confirmation that sustainable whale-watching can lead to significant data for different aspects of 

cetacean research. The second group included Sei whale, Sperm whale, False killer whale, Short-

beaked common dolphin, Risso´s dolphin, Atlantic spotted dolphin, and Common bottlenose dolphin. 

They are representatives of three different families, and therefore, their ecology is probably very 

different. It would not make practical sense to deal with the individual species in detail here. The 
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second group is divided into three functional species groups according to size, to summarize the main 

findings: 

Huge whales 

Small dolphins 

Large dolphins 

Huge whales 

Two large whales were observed in this study. In body size they are similar. Physeter macrocephalus 

and Balaenoptera borealis, however, differ greatly in their feeding ecology referring to their different 

taxonomy. The Sperm whale is toothed, the Sei whale a baleen whale. In this survey, both species were 

often seen, but they vary in the number of different behaviours recorded. Sperm whale displayed 20 

and Sei whale ten behavioural patterns.  

Their feeding ecology may explain the result. Physeter macrocephalus spends about 75 % of its time 

foraging. It performs a series of long and deep dives to search and capture food. At the surface, these 

dives are interspersed with recovery periods of about ten min. The individual whales or groups of 

whales stay for longer periods at or near the surface when socializing or resting (Magalhães et al., 

2002). During this study, Sperm whales represented a number of social and parental behaviours when 

resting, e.g. display, joining, lactating, play, and lob-tailing, which Balaenoptera borealis did not show. 

 

Sei whale 

Balaenoptera borealis is one of the swiftest rorquals. They rarely breach and mostly avoid boats, but 

some individuals are indifferent or can be curious (Carwardine, 2020). Their behavioural budgets are 

largely composed of traveling and foraging. All baleen whales in the Azorean environment spent a 

substantial part of their time feeding. Foraging comprised over 40 % of the behavioural budgets of Sei 

whales (Visser et al., 2011a). That is distinctly smaller than shown of Sperm whales. In this study, 

Balaenoptera borealis was observed traveling most of the time, a behaviour not recorded in this study 

for Physeter macrocephalus. Silva et al. (2014) suggested that the region of the Azores may be a transit 

area for Sei whales. Sometimes during this study Balaenoptera borealis interrupted traveling and 

feeding to slow down locomotion and showed curiosity while approaching the boat. 

 

Sperm whale 

They have two primary behavioural states: foraging and resting or socializing. Physeter macrocephalus 

make repeated dives when foraging. Family groups spread out over distances of one km or more 

(Carwardine, 2020). They show an extreme sexual dimorphism; the adult male weighs three times as 

much as the adult female, only male Sperm whale and Sei whale are relatively similar in body length, 

but otherwise, male Physeter macrocephalus weights twice as much. Although female Sperm whales 
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are shorter than Balaenoptera borealis, their weight is quite similar (Carwardine, 2020). The Sperm 

whale is the target species of recent whale-watching activities in the archipelago (Magalhães et al., 

2002). The area south of the island of Pico was one of the most prosperous Azorean whaling grounds 

and is now one of the most important places for the recent whale-watching industry (Magalhães et al., 

2002). The Azores are frequented by females more often than males.  

Mature females typically form groups with calves and immatures. Mature males occasionally visit 

females to breed, otherwise they are solitary (Magalhães et al., 2002; Oliveira, 2014). Silva et al. (2014) 

reported groups of females accompanied by juveniles and calves observed foraging in the area every 

month. These female groups remain in the Azores for an average of 15 days, but often concentrate in 

relatively small areas forming an aggregation of up to 50 animals. Group formation is a further 

explanation for why twice as much behaviour patterns were observed in this study for Sperm whales 

in comparison to Sei whales. During this study Sperm whales represented a number of social and 

parental behaviour when resting, e.g. display, joining, lactating, play, and lob-tailing in compliance with 

Oliveira (2014), which Balaenoptera borealis did not show. 

 

Small dolphins 

This group typically consists of five species, Striped dolphin, Atlantic spotted dolphin, Short-beaked 

common dolphin, Common bottlenose dolphin and Risso´s dolphin. Stenella coeruleoalba is excluded 

here, because it is already discussed in the group with a low number of behavioural patterns. The other 

four species show a wide variety of behavioural patterns. 13 with Delphinus delphis, 20 with Tursiops 

truncatus and Grampus griseus, and 26 with Stenella frontalis.  

Four species of this group are commonly involved in mixed feeding associations. Short-beaked 

common dolphin, Striped dolphin, Atlantic spotted dolphin, and Common bottlenose dolphin 

(Quérouil et al., 2008). Mixed-species associations are temporary associations between individuals of 

different species (Quérouil et al., 2008). Sometimes also large tunas participate in the phenomenon 

(Clua & Grosvalet, 2001). Quérouil et al. (2008) report that Grampus griseus is rarely observed in 

association with one or the other of the above mentioned species. This study confirms this with only 

one recording of Common bottlenose dolphin and Risso´s dolphin association, but not in a feeding 

context. 

In this study, interspecific cooperative hunting was observed with the species Delphinus delphis and 

Stenella coeruleoalba, Stenella frontalis and Tursiops truncatus. Again, Common bottlenose dolphin 

with Pseudorca crassidens. Seabirds were present at all the observed hunts. This is in agreement with 

the descripition of Clua & Grosvalet (2001), that mixed-species feeding associations may take place in 

the presence of large bait-fish in the area of the central Azores Islands. 

 



48 
 

Short-beaked common dolphin 

Aerially active, frequently performs a variety of leaps and somersaults, as well as a fluke- and flipper-

slappings (Carwardine, 2020). In the Azores they use the area primarily for foraging and traveling 

(Cecchetti, 2018). Neumann (2001) described the group activity of Delphinus delphis with an overall 

proportion of 54.8 % traveling, 20.5 % milling, 17 % feeding, 7.3 % socializing, and 0.4 % resting. The 

observation of this study confirms that Short-beaked common dolphins spent most of their time 

traveling. Availability of prey is very likely governing the distribution. 

In this study, Delphinus delphis displayed bow riding, fluking, leaping, or snout-riding while traveling. 

It can be assumed that other activities will only become more frequent once the nutritional needs are 

satisfied (Neumann, 2001). When feeding, they seldom approached the boat. One feeding association 

with Stenella coeruleoalba was observed. It was one of a few examples of interspecific cooperative 

hunting registered in this study. Resting was not observed in this study, but sometimes aerial 

behaviour. This confirms Cecchetti et al. (2018). They reported that Delphinus delphis occasionally 

exhibits conspicuous behaviours above water and tends to approach moving boats. These behaviour 

also helped for their detection. 

Within the small dolphins group, the Short-beaked common dolphin was observed with the least 

number of behaviour patterns. One reason for this is the displacement of Delphinus delphis by Stenella 

frontalis described above. Therefore, this study also surveyed the least sightings of this small dolphin 

species. Despite the low number of sightings, Delphinus delphis demonstrated a high number of 

behaviour patterns (Fig 7) only outnumbered by Pseudorca crassidens. 

 

Common bottlenose dolphin 

Tursiops truncatus was sighted twice as much as Short-beaked common dolphin in this study. The 

number of different behaviour patterns recorded was 20, seven more in comparison to Delphinus 

delphis. Tursiops truncatus tended to be active most of the time and was observed in mixed schools 

with various whales and dolphins (Carwardine, 2020). In this study, three associations with other 

dolphins were recorded. 

The first one took place in August when Common bottlenose dolphin and Risso´s dolphin associated. 

Prior to this association, a behaviour of Tursiops truncatus was registered that has not been previously 

mentioned in the literature. In the afternoon on August 1st, Common bottlenose dolphin was observed 

swimming very rapidly at the surface in a straight line for several hundred meters. This behaviour was 

defined as “sprinting” in this study. At the end of this line was a group of Risso´s dolphins. It was 

assumed that they were the destination of Tursiops truncatus. The two groups united, approximately 

ten individuals of each species associated. What followed seemed a lot like aggressive behaviour, 

because both species displayed fast chases, short dives, rapid surfacing, often fluking, frequent 
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direction changes, producing a lot of splashing water. One behaviour especially seemed to be very 

aggressive, when the individuals leaped upon another to force the lower animal under the surface, 

with the intention of drowning the other. This behaviour was defined as “drowning". 

On the morning of the next day, both species were observed almost at the same location displaying 

the same behaviour. Therefore, the assumption of the day before was rejected that Risso´s dolphin 

tried to disperse Common bottlenose dolphin away from their habitat and that aggressive behaviour 

was the prime reason. That matches the day´s observation before that only juvenile male Grampus 

griseus were engaged with Tursiops truncatus. During the observation on the first day, a few adult 

males later arrived on the spot. They did not interfere as expected, but remained close by. It has been 

assumed that the juveniles, identified by their dark pigmentation, communicated with the adult males, 

distinguishable by their almost white coloration. After the arrival of the mature males, Risso´s dolphins 

outnumbered Common bottlenose dolphin. The adult males did not interfere in this situation, and the 

behaviour of the primary group was still unchanged when the boat departed. 

The second observation led to the assumption that both species, when they met, showed social 

behaviour. In this case, they practiced aggressive behaviour, necessary to defend of this particular 

habitat against the other species. Both species differ in their feeding ecology, so that interspecific 

competition about nutrition can be ruled out. Pereira (2008) described an interaction with Risso´s and 

Bottlenose dolphins in the Azores with chases, fast swimming, and leaps entirely out of the water. The 

interaction ended with Tursiops truncatus leaving the area. 

In this study, the two other associations of Bottlenose dolphin were observed in October. In both cases 

interspecific cooperative hunting was recorded. On October 7th, Tursiops truncatus and Pseudorca 

crassidens were registered hunting Yellowfin tuna (Thunnus albacares). Also, food sharing was 

observed within each species during the hunt. On October 8th, Common bottlenose dolphin and 

Atlantic spotted dolphin were observed with interspecific cooperative hunting for small fish. Also 

October 7th, Tursiops truncatus playing with Loggerhead sea turtle (Caretta caretta) were recorded. 

 

Risso´s dolphin 

This species is usually socializing, traveling or resting during the daytime. They show aggressive 

behaviour towards other species that also feed on cephalopods (Carwardine, 2020). In this survey, 

Grampus griseus represented the third largest number of behavioural patterns, as did Tursiops 

truncatus. The diverse energetic behaviours registered in this study, such as flipper- and tail-slapping, 

lateral swimming, and leaping, are in agreement with Pereira (2008). In this survey Risso´s dolphins 

occurred in relatively small groups characterized by a high degree of synchrony and calm-surfacing, 

which confirms Hartman et al. (2009). 
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The observations of this study are in agreement with Pereira (2008), who reported for Grampus griseus 

diurnal activities mostly traveling (77 %), socializing (13 %), feeding (5 %), and resting (4 %). Pereira 

(2008) also stated two species groups and interactions with six cetacean species. In this study, 

association with Tursiops truncatus was reported and discussed in the previous chapter. In addition, 

an aggregation with Physeter macrocephalus was observed. In total, two interactions with two 

different species were observed. In comparison to this study with 12 sightings of Risso´s dolphin, 

Pereira (2008) collected data on 107 sightings, which justifies the smaller number of interactions.  

Pereira (2008) also describes harassment behaviours with Globicephala spp. and Physeter 

macrocephalus suggesting competitive interference. It is possible that the agonistic interaction with 

the Common bottlenose dolphin discussed in the previous chapter is related to this observation. 

Probably in the context of practising agonistic behaviour with an equal-sized species, and to a lesser 

extent an interspecific competition. 

 

Atlantic spotted dolphin 

Stenella frontalis is a highly acrobatic dolphin and capable of some exceptionally high leaps. In the 

Azores, it temporarily joins mixed-species feeding aggregations with tuna, seabirds, Short-beaked 

common dolphins, Common bottlenose dolphin, and sometimes other cetaceans. As an avid bow-

rider, it may swim far to join a vessel (Carwardine, 2020). In this study, Atlantic spotted dolphin 

represented 26 different behaviour patterns, by far the most of all observed cetaceans. A substantial 

number of energetic behaviours have been observed from Stenella frontalis, e.g. acrobatic leaps, 

somersaults, head- and tail-slapping, and tail-standing, which is in agreement with Carwardine (2020). 

Different foraging behaviour was also recorded, e.g. bubble blowing, lining, pursuit, tail-slapping to 

stun fish, and interspecific cooperative hunting. 

The recorded interspecific cooperative hunting with Tursiops truncatus is in agreement with Quérouil 

et al. (2008). They stated that Stenella frontalis is one of the four species in the Azores that are 

commonly involved in this association, although the involving of small delphinids in mixed-species 

associations appears to be the exception rather than the rule here. In October, an intraspecific 

association of several thousand individuals of Atlantic spotted dolphin, occurred, forming a superpod. 

The skipper reported an observed annual association in this high number (personal communication). 

This sighting confirms the report of Silva et al. (2014), which describes an unusual number of sightings 

recorded by land-based encounters in October. 

 

Large dolphins 

Two large dolphin species were observed in this study, False killer whale and Short-finned pilot whale. 

The latter already discussed in the group with a low number of behavioural patterns. 
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False killer whale 

Pseudorca crassidens is an exuberant and fast-swimming cetacean that often leaps out of the water 

(Carwardine, 2020). This behaviour agrees with the observation of this study, e.g. bow riding, 

breaching, lining, lunging, spy-hopping, and tail-slapping were registered. With 22 recorded 

behavioural patterns the False killer whale demonstrated the second-highest number of all observed 

cetaceans, although this species was rarely sighted, only four times in October. 

Pseudorca crassidens associate with a number of other odontocete species, in particular with Tursiops 

truncatus (Zaeschmar et al., 2012), a behaviour rarely observed. This study confirms this with the 

recording of interspecific cooperative hunting. False killer whales and Common bottlenose dolphins 

were watched foraging on Yellowfin tuna (Thunnus albacares). To date, there is no known record of 

this behaviour observed in the Azores. Both species were interspersed into mixed-species subgroups 

over an area of approximately eight km2. The foraging was indicated by leaps, asynchronous dives and 

the association of sea birds in agreement with Zaeschmar et al. (2012). Sometimes Pseudorca 

crassidens were observed carrying caught Yellowfin tuna in their mouths. 

This observation led to another one, the intraspecific food sharing within the species. Food sharing is 

defined as the unresisted transfer of food (Jaeggi & Schaik, 2011). They define possession as being in 

physical contact with the food (Fig. 19). That excludes transfers without clear possession, such as 

collecting scraps from the vicinity of a feeding individual, e.g. sea birds snatching particles in the area 

of foraging dolphins. Therefore, food sharing is the voluntary relinquishment of food from a possessor 

to the recipient. It is the benefit of the receiver (Jaeggi & Schaik, 2011). The passing of large pieces of 

tuna from one False killer whale to another was observed in agreement with Jaeggi & Schaik (2011). 

Wright et al. (2016) reported that food sharing in Orcinus orca was non-reciprocal and maternal 

relatedness was a significant predictor of the frequency of prey sharing. In this study, it was impossible 

to determine wether the sharing took place with related offspring or not. 

5.2.4. Assignment of whale species and observed behaviour 

Many people are highly attracted by cetaceans. Dolphins approach boats, ride in the bow wave and 

perform astonishing acrobatics, apparently of pure pleasure. Therefore, many people are interested 

in their behaviour. The Greeks already reported bow riding in the Mediterranean, probably by 

Common bottlenose dolphins, Short-beaked common dolphins, and Striped dolphins (Wuersig et al., 

2018). Behaviour may sometimes be useful for identification purposes (Carwardine, 2020; Still et al., 

2019). Cetacean behaviour varies greatly between species. It was used as a first aim in this study to 

assist in species identification. 

The second aim was to investigate of how many different behaviour patterns can be observed. With 

51 registered behaviours in 23 surveys from boat and land, the number appeared quite high. No 
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information about the quantity of behaviour patterns was found in the literature. A comparison with 

the previous excursions 2019 revealed 32 different behaviour patterns observed in a similar period 

with 23 boat- and land-based surveys. This high number of behaviours registered in this study is an 

indication of the exceeding attractiveness of Stenella frontalis and Physeter macrocephalus for whale-

watching and cetacean research in the Azores. 

A number of 19 different behavioural patterns were watched exclusively from one single species (Fig. 

8). That is more than one third (37 %) of the total sum of observed behaviours. Hofmann et al. (2004) 

observed the underwater behaviour of Globicephala macrorhynchus off Teneriffe and obtained a 

similar result. From 11 valued encounters 17 behavioural patterns were watched and eight of these 

singly in one encounter only (47 %). One difference to this study was that during one encounter the 

specific behavioural unit might have occurred several times. In this study, Atlantic spotted dolphins 

showed nine different behaviour unique to this species, Sperm whale followed with six. The remaining 

four behaviour patterns were watched in particularly from Risso´s dolphin (communication), False 

killer whale (food sharing), Short-finned pilot whale (peduncle arch), and Striped dolphin (porpoising). 

Most behaviours were noticed in two or more cetacean species. Ten different behaviour patterns, such 

as aggressive behaviour, curiosity, drowning, flipper-slapping, joining, play, socializing, sprinting, spy 

hopping, and slow traveling were noticed from two species, respectively. 22 behavioural patterns were 

watched from three or more species, respectively. This demonstrates that the Azores, especially the 

south coast of Pico, is an important area not only for whale-watching, but for cetacean behaviour 

research as well. 

5.2.5. Impact of whale-watching boats on the behaviour of whales 

Whale-watching is defined as any commercial enterprise that provides the public with the opportunity 

to observe whales in their natural habitat (IWC, 1994). It is more than ever a popular ecotourism 

activity (Arcangeli et al., 2008). Over 13 million tourists took trips in 2010to see cetaceans in their 

natural habitat. It is part of an industry that generates billions of dollars (Parsons, 2012). Whale-

watching in the Azores began with one operator on Pico island in the early 1990s (Silva, 2015). In 2013 

around 60.000 tourists were engaged in this activity (Cecchetti et al., 2018). This development brings 

many benefits from this, e.g. the potential educational role in enhancing knowledge and conservation 

awareness. However, there are also concerns about the potential impacts of whale-watching on the 

cetaceans, especially where individuals are resident or show high site fidelity (Cecchetti et al., 2018). 

Various studies have been conducted in the Azores to understand how tourist activities could be 

detrimental for cetaceans. In 2002, Magalhães et al. reported about short-term reactions of Sperm 

whales to whale-watching vessels in the Azores. They identified changes in swimming speed and 

increased aerial display in Physeter macrocephalus when the code of conduct was violated by tour 
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operators. Visser et al. (2011b) described how Grampus griseus altered their daily resting pattern in 

response to whale-watching observed on the south coast of Pico, Azores. They showed Risso´s dolphins 

to spend less time of the day resting during the high season. Grampus griseus rested and socialized 

less when more than five boats were present. Short-term effects of tourism on the behaviour of Short-

beaked common dolphins on the southern coast of São Miguel, Azores, were surveyed by Cechetti et 

al. (2018). They reported that Delphinus delphis spent reduce time foraging in the presence of tour 

boats. Instead they increased the time spent on other high energy activities. In 2019, Careaga reported 

about individual exposure of Sperm whales to whale-watching vessels in the Azores. Individuals 

resighted frequently were mostly observed in the area with highest whale-watching intensity. These 

Sperm whales may be the ones under the highest pressure from whale-watching activities. 

However, information on behavioural responses of whales to tourism operations in the Azores is still 

limited. Only a few studies have so far addressed the effects of whale-watching activities on local 

cetacean populations. Cetacean tourism in the Azores is likely to increase in the future. Therefore, 

knowledge of the behaviour and ecology of local populations becomes more important with increasing 

pressure from tourism on living resources. 

Local legislations to regulating whale-watching activities were implemented in 1999. This includes 

guidelines on approach distances, duration of interactions, angle of approach, and a maximum number 

of vessels allowed per cetacean group (Carlson 2008). However, Magalhães et al. (2002) found in a 

survey of Sperm whales that only 54 % of whale-watching vessels fully complied with these regulations. 

Again, Cecchetti et al. (2018) found that tour operators rarely violated the approach guidelines or the 

observation time limits. Typically, one boat approaches the dolphins at a time. On occasion, as many 

as three vessels have been recorded in the proximity of a dolphin group that being the maximum limit 

set by the guidelines. Possibly tour operators´ comprehension of these regulations has grown in the 

meantime. But monitoring this activity is necessary to guarantee sustainable use of cetaceans as a 

resource (Magalhães et al., 2002). 

The observations in this study confirm that Espaço Talassa strictly respects the compliance of 

regulation rules. There were never more than three vessels approaching an individual whale or a small 

dolphin group at a time. This includes boats of competitors as well. The duration of interaction is 

limited. Some of the whale behaviours observed may be evidence of sustainable whale-watching, e.g. 

the curious behaviour of a Sei whale or an inverted swimming close to the boat. 

 

6. Conclusions 

This study illustrates the potential of using alternative sources of information to obtain meaningful 

data. Data used in this research was collected as a by-product of whale-watching, which was the 
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primary purpose. The normal tourism activity favours the observation of different species (Pereira, 

2008). This method is subject to various limitations. The study area may not be equally covered. 

Therefore, coincidence may play an important role. Findings from this research may not be 

representative of the entire research area. The boat surveys during the excursions were not designed 

for the purpose to estimate cetacean abundance (Bron et al., 2018; Silva et al., 2014). Another 

disadvantage of this method may be that it provides information on the behaviour of potentially 

disturbed whales (Magalhães et al., 2002). 

Nevertheless, the activity of whale-watching offers a source of valuable data. It can be used for sighting 

surveys, e.g. to estimate the size of the population in the study area. It represents a cost-effective 

method to collect opportunistic data on the cetaceans. Otherwise, the information may be 

inaccessible, e.g. for rare species or incidental sightings. Whale-watching tours are often offered year-

round and the data collected may be a potential tool for detecting long-term changes (Bron et al., 

2018; Silva et al., 2014). The International Whaling Commission (IWC) describes in its whale-watching 

handbook the standard research methods used to study whales and dolphins. They recommend a few 

of these methods to be easily combined with whale-watching. One of them is boat surveys to study 

distribution and habitat use (IWC, 2020). The knowledge obtained here could be used for policies to 

effectively protect cetaceans and their habits or to develop management plans for specific areas, e.g. 

to define a load capacity for whale-watching activities (Silva et al., 2003; Tobeña et al., 2016). 

Opportunistic data were obtained during this study that can help to better understand the temporal 

distribution of the cetacean species sighted. The recorded behaviours are likely to show that 

sustainable whale-watching plays an essential role in maintaining high diversity. 
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