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1. Abstract 
In various excursions between 2016 and 2021, several hundred photos of Grampus griseus and 
Physeter macrocephalus were taken on boat surveys in the southern waters of Pico Island, Azores. 
Subsequently, the method of photo-identification was used to identify individuals over a period of six 
years. In total, 75 individuals of Risso’s dolphins and 46 individuals of Sperm whales were identified on 
the basis of characteristic marks on their dorsal fin (Grampus griseus) or fluke (Physeter 
macrocephalus). It could be established that 19 individuals of Risso’s dolphins and 12 individuals of 
Sperm whales were sighted in at least two different years. In addition, the location and group dynamics 
of the two whale species were analyzed. The results suggest that Risso’s dolphins are strongly bound 
to their habitat, which comprises the shallow waters on the south coast of the island. Sperm whales, 
on the other hand, were also sighted in the deep waters about 16 km from the coastline. On the basis 
of the photos, no statements can be made about the social organization of Sperm whales, as almost 
all animals were photographed individually. 
 

2. Introduction 
Cetaceans live in all oceans and most of the seas of the earth and differ in their spatial and temporal 
distribution (Wuersig et al., 2018). They occupy the highest trophic level in the food network and play 
an important role in structuring and maintaining marine ecosystems (Tobeña et al., 2016; Wuersig et 
al., 2018). However, their existence is increasingly at risk since there has been a worldwide drastic 
decline in the abundance of marine mammals throughout the past few decades. Reasons for these 
developments are numerous and mostly induced by humans. Pollution, climate change, habitat loss, 
and fishing are just a few of them (Avila et al., 2018). Concerning this the need for effective 
conservation measures becomes evident. Such measures require a good scientific background to be 
based upon (IUCN-CSG, 2019).  
Since the 1970s scientists have used the method of photo-identification to identify individuals of 
animal species. Photo-identification mainly consists of researchers taking photographs on field trips 
throughout several years and then comparing and matching them afterward. This graphic form of the 
“capture-recapture” approach allows them to gather information on populations and draw conclusions 
about their sizes, movements, home ranges, and many other factors of ecological interest (Pollicelli et 
al., 2017).  
To this day photo-identification is applied in research. At present it is even receiving more attention as 
sustainable, non-invasive surveys and ethical methods become increasingly favoured to have a low 
impact on the animals and prevent adding further to the often already precarious state of their 
populations. Another benefit of this approach is that it is relatively simple and can also be executed by 
people lacking a scientific background (Hartman et al., 2013). Photo-identification is a reasonable 
method, if the individuals of the species in question have characteristics that allow them to be 
distinguished from one another. This applies to the majority of cetaceans. In many odontocete species, 
morphological characteristics make the identification of individuals possible (Hartman et al., 2008). 
One of the main reasons for this is that cetaceans have more sensitive skin than other mammals and 
are thus more prone to injuries which leave scar patterns. These are very distinctive and therefore 
enable the recognition of individuals (Hartman et al., 2013).  
The Azores, a Portuguese archipelago located in the Atlantic Ocean, a formerly whaling site, has 
developed into a hotspot of whale-watching since Espaço Talassa began as the first operator in the 
early 1990s. Tourism is growing rapidly, and so are whale-watching activities (Visser et al., 2011). The 
Azores archipelago is a destination for nature tourism and one-third of the guests practice whale-
watching by boat (Silva et al., 2014). 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 (figure 1, figure 2) on the island of Pico (Koehler, 2014; Jefferson et al., 2015).  
The two species covered in this paper are Risso’s dolphins and Sperm whales. Both are odontocetes. 
Risso’s dolphins (Grampus griseus) are of medium size that can largely be found in pelagic waters. In 
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examinations conducted throughout previous years, international research groups have found that 
there is an Azorean Risso population consisting of approximately 1.250 individuals (Hartmann et al., 
2020). A feature that makes Risso’s dolphins suitable for photo-identification are the light scratch 
marks and scars on their dorsal fins and backs that are unique for every individual. As they become 
older the originally black or brown subadults gain more and more scars caused by accidents, parasites, 
predators, hunting activities, or intraspecific interactions and thus become lighter (Hartman et al., 
2013). 
Sperm whales (Physeter macrocephalus) are among the largest whale species in the world. Adult 
animals reach lengths of 11 metres for females and up to 16 metres for males (Whitehead, 2018). In 
the early 1990’s, the open population of Sperm whale within the Azores archipelago was estimated at 
1.600 to 2.200 animals (Matthews et al., 2001). They can be distinguished by characteristic scars and 
notches in the edge trail of their fluke (Pollicelli et al., 2017), which, in most cases, seem not to change 
quickly over time, what makes the species suitable for photo-identification (Matthews et al., 2001). 
Information on residency, distribution, abundance, and behavioural patterns of cetaceans in the 
Azorean 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 of other data sets constitutes a valuable alternative for investigating how cetaceans use these 
areas (Silva et al., 2014). Whale-watching activities offer to fund cetacean research and a source of 
valuable data like photographs that can be used for photo-identification. Some limitations, e.g., the 
uneven coverage of the study area or that findings from this research may not represent the entire 
research area, need to be discussed. Nevertheless, collected photographs of 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 in turn important for the efficient protection of 
whales. Whale-watching tours on which photos can be taken are offered possibly year-round. 
Therefore, it is a potential tool for detecting long-term changes.  
This excursion aims to gain some data on the distribution, the site fidelity, and the behaviour of the 
two whale species Grampus griseus and Physeter macrocephalus in the waters of the south coast of 
Pico by testing the method of photo-identification.  
 
3. Material and Method 
After every boat tour the best photos were chosen for photo-identification and then separated by the 
two species. Pictures taken on former excursions carried out by the University of Hildesheim from 2016 
to 2020 were added to the database. 
 

3.1. Photo-identification of Risso´s dolphin (Grampus griseus) 
Photo-identification was conducted for Risso’s dolphins using the photo-identification methods 
described by Hartman et al. (2008). This method is a visual analysis of the taken pictures. Therefore, 
characteristic scratches and bite marks on the dorsal fins and backs of the individuals in all selected 
photographs were used to identify individuals and check if they repeatedly occurred in pictures 
throughout the years. Individuals that were recognized in photographs from at least two different 
years were given a number and included in a table. It was also annotated in which years each of those 
individuals was sighted. 
The final database (2016 – 2021) for Risso dolphins contains 482 photos. To ensure the accuracy of this 
approach the pictures of Risso´s dolphins were looked through twice by two different students. Only 
the fin was investigated to assure a generic validity. To avoid wrong identification only pictures that 
showed the right side of the animals were used.  
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3.2. Photo-identification of Sperm whale (Physeter macrocephalus) 
Since its establishment in 1986, the method of photo-identification has been used from researchers 
worldwide (Alessi et al., 2014). According to Whitehead & Gordon (1986), Sperm whales can be reliably 
identified from marks located on the trailing edges of their fluke.  
The database (2017 – 2021) for Sperm whales comprises 238 photos. These were sighted in the same 
manner as with the Risso’s dolphins. The fluke was used as the distinguishing feature. Since the fluke 
of Sperm whales is usually very characteristic, photos from different perspectives could be used and, 
in most cases, identified successfully. 
 
4. Results 
Table 1 shows the number of photos taken from Risso´s dolphin each year. A total number of 75 
individuals were sighted between 2016 and 2021. Most individuals (56) were sighted in only one year, 
while seven individuals were sighted in two and three years respectively. Only five individuals were 
seen in four different years (table 2 & 5). 
 
Table 1: Number of photos of Risso´s dolphins from 2016-2021 

Years No. of photos 
2016 8 
2017 23 
2018 31 
2019 13 
2020 63 
2021 344 

 
Table 2: Number of individual Risso´s dolphins sighted in 1-4 possible years 

No. of years No. of individuals 
1 56 
2 7 
3 7 
4 5 

 
Table 3 shows the numbers of photos of the Sperm whales taken from 2017 to 2021. The total number 
are 238. 16 photos were not analyzable due to poor quality. In total a number of 46 different 
individuals were identified (table 4). Most individuals (34) of Sperm whales were sighted only in one 
year. Ten Physeter macrocephalus were sighted in 2 different years. These years with sightings may be 
consecutively or in random order. Only 2 individuals were sighted in three years, both with consecutive 
years. Number 1 was sighted from 2017 to 2019, number 12 from 2019 to 2021 (table 4 & 6). 

Table 3: Number of photos of Sperm whales from 2017-2021 
Years No. of photos 
2017 9 
2018 14 
2019 51 
2020 93 
2021 71 

 
Table 4: Number of individual Sperm whales sighted in 1-3 possible years 

No. of years No. of individuals 
1 34 
2 10 
3 2 
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4.1. Sightings from 2016-2021 in detail 
Table 5 shows the order of years of the sightings of the 19 individual Risso’s dolphins that were sighted 
in at least two different years. Sightings from the 56 individuals who occurred in only one of the 
respective years were not included. Table 6 shows the sightings of Sperm whales respectively. 

Table 5: Sighted individual Risso’s dolphins from 2016 to 2021 

Individual identification 2016 2017 2018 2019 2020 2021 No. of sightings 

1 X X X  X  4 
2  X X  X X 4 
3  X X  X X 4 

4  X X  X X 4 
5  X X  X X 4 
6  X   X X 3 
7  X X    2 
8   X  X X 3 
9   X  X X 3 

10    X X X 3 
11  X    X 2 
12    X X X 3 
13     X X 2 
14     X X 2 
15   X  X  2 
16     X X 2 
17    X X X 3 
18     X X 2 
19    X X X 3 

 
Table 6: Sighted individual Sperm whales from 2016 to 2021 

Individual identification 2017 2018 2019 2020 2021 No. of sightings 

1 X X X   3 
2  X X   2 
3  X X   2 
4   X  X 2 
5   X X  2 
6   X X  2 
7 X   X  2 
8   X X  2 
9    X X 2 

10  X X   2 
11   X  X 2 
12   X X X 3 
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4.2. Location 
 
Figure 1 shows the locations of Risso’s dolphin sightings during the excursions in 2021. With one 
exception most of the individuals were sighted relatively close to the shore in the shallower waters 
within the area of approximately 10 km distance from the southern coastline of Pico.  

 
Figure 1: Map of the waters south of Pico (Azores, Portugal). The orange dots mark the locations where Grampus griseus has 
been sighted during the boat rides throughout the excursions in 2021 (M. Jäger, 2021). 

Figure 2 shows the locations of Sperm whales sightings. About half of the Sperm whales were sighted 
within the area of approximately 5 km distance from the southern coastline. The remaining animals 
were sighted at a distance of up to 16 km from the coastline. 

 
Figure 2: Map of the waters south of Pico (Azores, Portugal). The yellow dots mark the locations where Physeter 
macrocephalus has been sighted during the boat rides throughout the excursions in 2021 (M. Jäger, 2021). 

4.3. Group dynamic 
Figures 3 to 7 show the simultaneous appearance of multiple individuals during the excursions in 2021. 
Also, some individuals were sighted together more often over the years: for example, 1, 4, 9, 16 and 
22 in multiple variations of two or three together and as well as in a group picture including 16 and 21. 
Individuals 3, 8 and 19 were also sighted with those individuals. Their dorsal fins as well as their backs 
show a high level of scarification and a light, almost white color. In 2019 as well as in 2021 a group of 
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darker and less scarred individuals was sighted. Due to the only singular sightings, they are not included 
in the category of multiple sightings in at least two years.  
 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 3: Risso individuals 3, 7, 5, 2, 6 and two unknown individuals (P. Zahn, 2021). 

Figure 4: Risso individuals 3, 2, 1, 7 and unknown individuals (P. Zahn, 2021). 

Figure 5: Risso individuals 3, 2 and 5 (P. Zahn, 2021). 

Figure 6: Risso individuals 2, 6 and 3 (P. Zahn, 2021). 
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Regarding the Sperm whales, there was only one case in which two individuals were photographed 
together, which are individuals 6 and 12 (figure 8). All other individuals were photographed 
individually. 

 
Figure 8: Sperm whale individuals 6 and 12 (P. Zahn, 2019). 

 
5. Discussion 

5.1. Sightings from 2016-2021 
To discuss the results, it must be noted that the photo basis is not consistent or symmetric through the 
available years (table 1, table 3). In case of the Risso’s, in 2021, proportionally more photos were taken 
than in previous years. This leads to the assumption that there are presumably more different 
individuals in 2021 and simultaneously there is an uncertainty about unphotographed individuals in 
the years before. Therefore, the results can only provide estimates. Table 5 shows the tendency of 
accumulated equal sightings in 2020 and 2021 but a broader photo base was provided in these years. 
Nevertheless, some conclusions can be drawn from the collected and analyzed photographic data. In 
case of the Sperm whales, most photos were taken in 2020 (table 3). At the same time, the most 
different individuals were sighted in 2020, namely 19 individuals. 

Figure 7: Risso individuals 9, 8 and 6 (P. Zahn, 2021). 
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5.2. Location and occurrence over several years 
 
Risso´s dolphin 
 
As found by Hartman et al. (2008), the results of this survey seem to confirm the high site fidelity of 
the species Grampus griseus. Repeated sightings of individuals were located relatively close to each 
other throughout the different periods and months of the excursions in 2021. Additionally, since many 
of the resighted individuals from that year have also been sighted in the same research area in previous 
years a general long-term site fidelity can – if not clearly proved – at least be strongly suspected. 
Accordingly, it can be concluded that – out of the two possible adaption strategies – Risso’s dolphins 
belong to the resident species rather than the cosmopolitans. However, it must be noted that out of 
the totality of 75 individuals sighted from 2016 to 2021 about 56 individuals were single sightings 
according to the available photographs (chapter 4).  
The preference for inshore areas of this species that has been described for the Azorean population of 
Grampus griseus, and is with agreement for this survey. Risso´s dolphin was mainly located in proximity 
to the shore (figure 1). Reasons for this could be that the main source of food they prey on are deep-
water cephalopods. Pico Island is characterized by steep submarine walls which are a favoured habitat 
for small squid. This results in deep waters in proximity to the shore and offers Risso’s dolphin 
opportunities for hunting activities in these areas. Loligo forbesii, the veined squid, can be found less 
than 600 m away from the southern shore of Pico and provides an abundant and reliable source of 
food. This could also be a factor resulting in females staying even closer to the shore during the calving 
season to grant an adequate nutrition for their dependent calves. Another reason for them to reside 
in shallower waters during this period is the reduced duration of diving time for hunting and 
consequently a shorter time in which their offspring is unattended and in danger of falling victim to 
predators like sharks. Since the peak of the calving season of the azorean Risso’s dolphin population is 
from June to August, it is possible that some of the animals sighted close to the shore were mothers 
with their calves (Hartmann et al., 2008 & Hartmann et al., 2014). 
 
Sperm whale 
 
Physeter macrocephalus is a cosmopolitan cetacean species that occurs globally in deep waters beyond 
the shelf edge. Sperm whales are most abundant in areas where bathymetric and oceanographic 
features interact and where upwelling promotes nutrient mixing and thus secondary productivity and 
prey concentration. In general, Sperm whales can often be found in association with steep continental 
slopes, submarine canyons and seamounts, as well as frontal systems and other mesoscale features 
such as cyclonic eddies (Pirotta et al., 2020). 
In case of the Azores archipelago, the year-round occurrence of Sperm whales is little explored so far 
(van der Linde & Eriksson, 2019). The data generated in this study also show how difficult it is to detect 
a Sperm whale individual several years in a row (chapter 4.3). 
 

5.3. Group dynamic 
 
Risso´s dolphin 
 
A further assumption can be made in relation to Risso’s group forming tendencies. Grampus griseus 
has been found to have complex social structures and form relatively stable long-term alliances that 
on average contain 3-12 individuals. Even if there is no clear evidence, the repeated sighting of multiple 
individuals together throughout the years (chapter 4) indicates at least one permanent group based 
around Pico Island. The key factors for the composition of the social alliances of Grampus griseus are 
age and sex classes. The three main types of groups observed are stable alliances between males, 
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alliances between (several) females and their calves, and less stable pairs or bigger alliances between 
subadults (Hartman et al., 2008).  
Based on the physiognomic differences between different age classes described by Hartman et al. 
(2013) the individuals that are assumed to be members of this permanent group by reviewing the 
photos from the past few years are probably adults. This is suspected due to their similar sizes, their 
high scar density, and lighter skin colour which indicates their maturity and that they probably are not 
mothers with calves. Considering the fact that associations between males are usually the most stable 
ones and that the individuals were repeatedly sighted together throughout the years (chapter 4) they 
might be males. Also, in general, males accumulate more scratch marks on their bodies which is the 
only significant gender dimorphism of the species (Hartman et al., 2013), and the individuals 
repeatedly sighted together showed a high scar density and lighter skin colour which adds further to 
the assumption. However, the existence of the group cannot be clearly proved. The 2019 and 2021 
groups consisting of darker and less scarred group members might be subadults whose skin is still more 
intact than that of mature individuals (chapters 2 and 4).  
 
Sperm whale 
 
Similar to their occurrence, little is also known about the social organization of Sperm whales around 
the Azores archipelago. In general, the social structure and behavior of Sperm whales differ depending 
on geographic location (van der Linde & Eriksson, 2019). However, it can be stated that the Sperm 
whale is a highly social species (Pirotta et al., 2020).  
Further it is known that individual animals and groups use differently characterized areas. Groups 
prefer deeper, warmer waters (warmer than the monthly median) characterized by a lower sea level 
anomaly. Thus, some fine-scale separation is possible. The social interactions with group members also 
influence the movement decisions of the Sperm whales. It is found that the habitat used by single 
animals and groups is different. Single animals are mostly found to be males while groups mostly 
consist of females and young (Pirotta et al., 2020). The findings in the Azores and the taken pictures 
can confirm this statement (chapter 4).  
Due to the scarcity of generated data, it is hardly possible to make detailed statements about the social 
organization of Sperm whales around Pico. There was only one case in which two individuals were 
photographed together (figure 8). The fact that the other individuals were photographed alone does 
not necessarily mean that they were travelling alone. To investigate this, the exact metadata of the 
photos would have to be evaluated. Nevertheless, there would still be a large data gap, as the boat 
surveys only lasted three hours each. 
Although there is little scientific data specifically for Pico, a study took place in São Miguel between 
2010 and 2017. The authors could identify twelve so-called “social units”, consisting of at least two 
and at most 13 individuals. Some units formed temporary associations with one or more other unit(s), 
which lasted from a few hours up to several days. At the same time, many whales were sighted in only 
one year of the study and therefore could not be allocated to a unit (van der Linde & Eriksson, 2019). 
Antunes (2009) assumed that Sperm whales in the Azores are most often single units, that come 
together as groups of about twelve individuals. Overall, more research is necessary to better 
understand the social organization of Sperm whales (van der Linde & Eriksson, 2019). 
 

5.4. The method of photo-identification 
The scarcity of certain statements demonstrates the lack of data and the constraints of the method of 
photo-identification. The quality and informative value of this method increase with the duration of 
the research, meaning the number of consecutive years as well as the captured time period of 
monitored days, weeks, and months and the number of photographs. Hence it is important that many 
photographs are taken and not deleted due to an emphasis on high-quality pictures. Even photographs 
of moderate quality can be used as long as their content is recognizable. The bigger the database the 
better.  
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Another limitation of the method of photo-identification as used in this survey is the limited 
informative value of the pictures. Since they were opportunistically taken and only represent one short 
moment, they sometimes only show the dorsal fin of Grampus griseus-individuals. In conclusion, the 
photographs may suffice for an identification of individuals and a vague estimation of the age of the 
depicted animals but cannot be used to provide certain information about their gender since their 
bodies are covered by water and differences between males and females are marginal. Additionally, 
the dolphins can only be seen from one side which might result in not being able to recognize an 
individual once shown from its other side. Furthermore, human recognition of cetaceans using 
photographs is rather time and labour-intensive and prone to mistakes.  
A further disadvantage of the Photo-ID-technique, especially for recognizing the differences between 
Physeter macrocephalus individuals, is that marks are not equally distributed within the population, 
and some individuals have large marks and scars whereas others appear completely clean, even in 
high-quality photographs. To indicate an individual as “well marked” one should be able to recognize 
it by more than a single feature. Rather, a matrix of marks should be existent which forms a distinctive 
‘face’ for the individual (Würsig and Jefferson, 1990). To prevent possible errors and duplication, it is 
advisable to not include individuals with natural markings that are indistinct or that contain little 
information (Hammond, 1986).  
But there are also many positive aspects to photo-identification. This form of surveying does not 
require the examined individuals to be dead or killed specifically for examination purposes. If done 
correctly, photo-identification can thus be an ethical and effective way to gain data about cetacean 
species and populations as well as single individuals because the animals are not needed to be 
physically captured (Hartman et al., 2013, Alessi et al., 2014). Having sensitive skin and thus being 
prone to injuries that leave characteristic marks on their bodies, individuals of cetaceans and especially 
Grampus griseus can be distinguished and identified relatively easily and also by people lacking 
experience, expertise or a scientific background (chapter 2). In addition, in case of a high number of 
high-quality photographs statements about an animal’s approximate age can be made with relatively 
high certainty, e. g. using the skin colour and quantified scarification levels to determine age classes 
(Hartman et al., 2013). Another benefit of this method is that Sperm whale individuals can be 
recognized on a basis of the analyses of dorsal fins for a larger time interval because the trailing edges 
of their flukes may change with time (Alessi et al., 2014). 
Altogether, the method of photo-identification is a useful instrument to gather data about marine 
mammals. Investments should be made to improve the quality of this technique. For example, suitable 
software could be inserted and improve the process of reviewing the photos. They could compare scar 
patterns or determine the percentage of scarification of individuals. This could make the process 
quicker and more efficient. However, difficulties can also arise in this approach and need to be taken 
into consideration (Pollicelli et al., 2017; Hartman et al., 2013). Solutions for these problems need to 
be found. In the case of an own visual review of the photographs, several consecutive repetitions by 
different people are advised to ensure the correctness of the findings. To increase the explanatory 
power and enable identification of groups of Risso’s dolphin photo-identification alone does not suffice 
and could be amended by the additional use of drones to make sure all individuals are included and 
their spatial and temporal distribution can be reconstructed (Hartman et al., 2020).  
For an improvement of the photo-identification-tool to recognize Physeter macrocephalus individuals, 
flank photographs should also be integrated into this method by default. Using flank as well as fluke 
photographs could increase the number of identifiable individuals by up to 10% compared with the 
use of fluke photographs alone. Because flank marks are of better visibility, flank photographs are likely 
to reduce error in identification. That kind of add-on to this non-invasive identification toll will 
contribute to the benefits for research and species conservation issues to increase the accuracy of 
population dynamics studies (Alessi et al., 2014). 
 
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. 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 of 
estimating cetacean abundance (Bron et al., 2019; Silva et al., 2014). Another disadvantage of this 
method may be that it provides information on the behavior of potentially disturbed whales 
(Magalhães et al., 2002). 
Nevertheless, the activity of whale-watching offers a source of valuable data. It can be combined with 
the method of photo-identification and 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., 2019; 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 these are boat surveys to study the distribution and 
habitat use (IWC, 2020). The knowledge obtained here could be used for policies to effectively protect 
cetaceans and their habits or in the development of management plans for specific areas, e.g., the 
definition of a load capacity for whale-watching activities (Silva et al., 2003; Tobeña et al., 2016). 
This study obtained opportunistic data that may be helpful to a better understanding of the spatial and 
temporal distribution of Grampus griseus and Physeter macrocephalus. This might in turn contribute 
to make whale-watching more sustainable and finding conservation methods that can help to maintain 
a high diversity of cetaceans.  
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