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Abstract: The common bottlenose dolphin, Tursiops truncatus, is widely distributed. 
However, information about its ecology and behavior in Brazilian waters is scarce 
especially about the ‘offshore’ ecotype, an Evolutionarily Significant Unit  in the 
Southwest Atlantic. We report for the first time the occurrence, behavior and habitat use 
of bottlenose dolphins Tursiops truncatus truncatus, in two Marine Protected Areas (MPA) 
in Cabo Frio coast, Brazil.  There were fifteen sightings of different groups throughout 
the year. An overall of 429 individuals were photo-identified. 90.7% dolphins did not 
present a degree of residence, 1.4% dolphins were considered with high residency to the 
area, 5.8% medium and 2.1% low. Our habitat use map indicated dolphins were more 
common off ~10km from Cabo Frio municipality and between depths around 20-70m. 
Bottlenose dolphins on Cabo Frio coast were more frequently observed performing 
travelling, followed by foraging and socio-sexual behavior. Group sizes varied from three 
to 120 individuals.  Larger groups were observed when travelling and foraging. Despite 
the existence of two local Marine Protected Areas, the fast human development in Cabo 
Frio may threaten this important area for bottlenose dolphins in terms of food resources 
and shelter from predators.  
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INTRODUCTION

The knowledge concerning a species habitat 
preference is a central question in ecology. A 
specific habitat may be chosen due to several 
reasons, including biotic and abiotic factors 
(Redfern et al. 2006, Torres et al. 2008, Tardin 
et al. 2013) and many species displays different 
residency patterns, which may temporally and 
related to a specific behavior (Simões-Lopes 
& Fabian 1999, Hoffmann et al. 2008, Dinis et 
al. 2016, Di Giacomo & Ott 2016). In general, a 
species may choose a habitat based on the 
availability and quality of food sources and 

possible mates. The comprehension of these 
relationships in highly mobile marine species, 
such as cetaceans, is a challenging task. These 
species are long-lived, spend only part of their 
lives in the surface, use vast areas and exhibit 
complex social systems (Connor et al. 2000). 
Therefore, investigating important ecological 
patterns such as occurrence and habitat use, 
in general, demand a large amount of funding 
and time which constrains our knowledge about 
these species ecology, especially on regional 
scale. On developing countries, such as Brazil, 
most research effort is concentrated on the 
Guiana dolphin, Sotalia guianensis, a coastal 
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dolphin species that continually occurs from 
Southern Brazil (Florianópolis) to Honduras 
(Simões-Lopes 1988, Edwards & Schnell 2001). In 
contrast, some worldwide well-known cetacean 
species are poorly known in Brazil, such as the 
common bottlenose dolphin, Tursiops truncatus.

Tursiops truncatus is widely distributed and 
occurs in tropical, sub-tropical, and temperate 
habitats between 45°N and 45°S (Wells & Scott 
2008). Some population have been continuously 
monitored over three decades [e.g., Shark 
Bay (Connor et al. 2000) and Sarasota Bay 
(Wells 1991)], however, in Brazilian waters, it is 
considered a data deficient species (ICMBio 
2018). Recent genetic and morphometric findings 
identified two forms of T. truncatus in Brazil: 
“coastal” and “offshore” ecotypes. However, there 
is an intense debate whether they are different 
species or sub-species (Fruet et al. 2014, Costa et 
al. 2016, Wickert et al. 2016). On a recent study, a 
combination of mtDNA control region sequences 
and microsatellite genotypes support ‘coastal’ 
ecotype as a distinct Evolutionarily Significant 
Unit (ESU) than ‘offshore’ ecotype in the South 
Western Atlantic (SWA) (Fruet et al. 2017). In our 
study, we follow Costa et al. (2016) by considering 
the ‘offshore’ ecotype as a subspecies, Tursiops 
truncatus truncatus, and a distinct ESU (Fruet et 
al. 2017).

Most of the known ecological information 
concerning T. truncatus was obtained from 
‘coastal’ ESU mainly in Southern Brazil including 
Norte bay, Florianópolis – Santa Catarina (e.g. 
Flores & Fontoura 2006, Wedekin et al. 2008), 
Laguna – Santa Catarina (e.g. Simões-Lopes 
& Fabian 1999, Daura-Jorge et al. 2013a, 2016), 
Tramandaí (e.g. Di Giacomo & Ott 2016)  and 
Patos Lagoon estuary, both located at Rio Grande 
do Sul (e.g. Fruet et al. 2011,  2012, Di Tullio et 
al. 2015). The information about ‘offshore’ ESU 
comes sporadically from wide range offshore 
surveys (e.g. Rossi-Santos et al. 2006, Carvalho 

& Rossi-Santos 2011, Di Tulio et al. 2016, Oliveira 
et al. 2017) with few exceptions in Southeastern 
Brazil, where the ‘offshore’ ESU inhabit coastal 
areas (e.g. < 5km from the coast) (e.g. Lodi et 
al. 2009, Tardin et al. 2013, Lodi et al. 2014, Lodi 
2016).

The Plano de Ação Nacional de Pequenos 
Cetáceos organized and published by Instituto 
Chico Mendes de Conservação da Biodiversidade 
- ICMBio, reports that an important goal for 
the T. truncatus conservation is a detailed 
investigation concerning distribution patterns 
and behavior of dolphins in Brazilian waters 
(Barreto 2011). Since the ecology of the T. 
truncatus truncatus is poorly understood along 
Brazilian coast, we provide baseline ecological 
information about their occurrence, group size, 
composition, behavior, residence patterns and 
habitat use in Cabo Frio, Rio de Janeiro, Brazil.

MATERIALS AND METHODS

The study area (~500.7km2) is located in Cabo 
Frio coast (22°50’21”S; 41°54’37”W - 23°00’18”S; 
42°05’53”W), northeastern of Rio de Janeiro 
State, including Arraial do Cabo, Cabo Frio and 
Armação dos Búzios municipalities (Fig. 1). The 
Cabo Frio coast is marked by a change in the 
shoreline orientation from a north-south to a 
southwest-northeast orientation, and it has a 
narrow continental shelf, forming a steep slope 
(De Leo & Pires-Vanin 2006,  Reis et al. 2013) (Fig. 
1). Throughout a year, the mixture of the Brazil 
Current and the South Atlantic Central Water 
is strongly influenced by north-northeastern 
winds and by meanders and eddies in the Brazil 
Current which causes an upwelling phenomenon 
(Carbonel 1998, Coelho-Souza et al. 2012). This 
upwelling is especially prevalent during spring 
and summer (Carbonel 1998, Coelho-Souza et 
al. 2012). In general, upwelling results in high 
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primary productivity and high fish abundance, 
generating a favorable condition for the 
occurrence of different cetacean species (Silva 
et al. 2003, Keiper et al. 2005). This phenomenon 
provides an important nutritional resource for 
cetaceans (Costa 2008).  

 The Marine Protected Area (MPA - IUCN 
category V), located at the southern portion 
of the study area, was originally set to protect 
local fishermen lifestyle (Reserva Extrativista 
Marinha Arraial do Cabo) in 1997 (Unnumb. law, 
January 03rd 1997, ICMBio). Despite its creation, 
no management plan has been developed up 
to now. Therefore, this area has been intensively 

used for fisheries, tourism and diving boats, as 
well as military and petroleum activities (Gandra 
2009). At the northern portion, a sustainable 
terrestrial Conservation Unit (IUCN category VI 
– Area de Proteção Ambiental do Pau Brasil) 
was created in 2002 (State decree numb. 31.346, 
June 06th 2002, INEA) to protect Brazilwood, 
Caesalpinia echinata, and part of its territory 
extends towards the sea (Fig. 1).

Between December 2010 and November 
2012 and from February to August 2014, we 
conducted monthly boat surveys onboard a 
6.5m inflatable boat equipped with a 150-hp 
engine (mean duration 5.7 h, minimum = 3.25 

Figure 1.  Study area located in Southeastern Brazil, Rio de Janeiro, showing isobaths. Survey effort is shown 
in map for each 1x1 km2 grid. Continuous blue line indicates Marine Protected Area (MPA) Reserva Extrativista 
Marinha do Arraial do Cabo and purple line MPA Pau-Brasil.
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h, maximum = 8.00 h). The surveys followed 
non-systematic routes (mean speed = 20km/h) 
due to logistical and climatic constraints and 
to maximize dolphin encounters (Fig. 1). When 
spotting a group of dolphins, the boat followed 
each group of dolphins at a reduced speed 
(mean speed = 10km/h). 

Residency patterns of bottlenose dolphins, 
at each sampling day, were investigated by 
means of photo-identification.  A maximum 
number of individuals, in each group, were 
photographed using a CANON EOS 40D® camera 
equipped with a 75-300mm lens. Individuals 
could be recognized through natural marks, 
such as nicks and notches on their dorsal fins 
(Espécie et al. 2010). 

We recorded dolphin locations using a 
GARMIN VISTA CX GPS device continuously at 
every 500m, based on the focal group procedure 
(Lehner 1996). As we recorded these locations 
for dolphin groups, multiple GPS locations for 
each group can be available in a single day. 
For example, on July 14th 2011, one common 
bottlenose dolphin group was observed for 1.5 
hours in which six GPS locations were recorded 
in distinct regions of the study area.

We recorded dolphin’s behavior and 
group size using a SONY Dcr30® video-camera 
following the focal group methodology with 
continuous sampling (Lehner 1996). We defined 
a group as individuals 100m apart from each 
other displaying the same behavior (Shane 
1990). Immatures were considered as individuals 
reaching up to half of adult’s size (Shane 
1990). Behaviors recorded were categorized as 
following:
1) Feeding – when individuals did not show 

directional movements and dove frequently 
in asynchronous fashion (Karczmarski et al. 
2000); 

2) Travelling – directional and persistent 
movements (Karczmarski et al. 2000); 

3) socio-sexual – socio-sexual behavior 
occurred when individuals focused on each 
other, and the belly-to-belly position was 
frequently observed (Slooten 1994). 

Data analyses
We defined residency patterns based on 
Ballance (1990): individuals sighted only 
once were classified as non-residents, while 
those sighted more than once were defined 
as residents. For residents, three degrees of 
residency were calculated (low, medium and 
high) based on the following:  number of times 
a dolphin was sighted in the area; time (in days) 
between first and last sightings of each animal; 
and periodicity – average of days between 
recaptures. For example, a high degree of 
residency may be obtained by a high number of 
recaptures, a long interval between first and last 
sightings and a short time between recaptures. 
However, each measure must be interpreted with 
caution (Ballance 1990) because animals sighted 
few times on consecutive days can present a 
relatively low degree of residency although they 
can have a high number of recaptures.

For habitat use analysis, we first divided 
the study area in 718 1-km2 cells using the 
ArcGIS-compatible Marine Geospatial Ecology 
Tools 0.8a64 (Roberts et al. 2010) in which all 
the distribution records were interpolated. We 
used two response variables to evaluate habitat 
use: number of sighting per grid and number of 
individuals per grid. Since sampling effort was 
uneven along the area we used the Encounter 
Rate index (ER), for number of sighting (1) and 
number of individuals (2) variables. Encounter 
rates were calculated as:

ER= NS/ SE∑ ∑  (1)

Where,
NS = Number of sightings in a given grid
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SE = Survey effort, calculated as the linear boat 
trajectories, in kilometers, used to survey and 
follow dolphins

ER NI / SE= ∑ ∑  (2)

Where,
NI = Number of individuals in a given grid
SE = Survey effort, calculated as the linear boat 
trajectories, in kilometers, used to survey and 
follow dolphins

We analyzed group size and behavioral data 
using point-sampling methodology in which 
the recorded videos were separated by date 
and subsequently cut every 10 min, resulting in 
multiple clips (Mann 1999). From these 10min 
clips, behavior and group size were measured. 

We used Monte-Carlo chi-square test with 
5,000 simulations to investigate if the occurrence 
and residency of bottlenose dolphin differed 

significantly between seasons, to evaluate the 
most common behavioral state and to assess 
if group sizes varied between seasons and 
behavior. All analyses were done in R studio 
1.0.44.

RESULTS

Our total effort comprised 99 boat trips 
corresponding to a total of 454.5h of observations 
including 46.4 hours of direct observations 
(10.1%), and 4,970 km surveyed.  There were 
fifteen sightings (an overall of 104 GPS locations) 
of different groups of bottlenose dolphins 
throughout the year. Dolphins on Cabo Frio coast 
displayed dark-gray coloration and scars all 
over the body. No individual was sighted in May, 
September, October, and November (Table I).

Table I. Summary of common bottlenose dolphins occurrence, Tursiops truncatus truncatus in Cabo Frio coast, Rio 
de Janeiro, Brazil, showed in months for December 2010 to November 2012 and February to August 2014 period. 
Monthly Encounter Rate = Number of sightings in a given month/number of boat trips undertaken in the same 
given month.

Month N of individuals N of sightings N of surveys Monthly Encounter 
Rate

January 5 1 4 0.25

February 63 4 10 0.40

March 100 2 10 0.20

April 75 1 7 0.14

May 0 0 10 0

June 40 3 10 0.25

July 35 1 8 0.17

August 180 2 8 0.33

September 0 0 4 0

October 0 0 8 0

November 0 0 10 0

December 120 1 5 0.20
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Occurrence, residency patterns and habitat 
use
Dolphins occurrence did not vary significantly 
among seasons (Summer = 6, Fall = 4, Winter = 4, 
Spring = 1; Monte Carlo Chi-square = 3.4, p = 0.39).

Based on the markings found on their dorsal 
fins, we identified 429 bottlenose dolphins. The 
frequency of daily recaptures ranged from 0 to 
45.5% (x̄ = 8.0%, ± 13.1%) (Fig. 2). 

A total of 389 dolphins (90.7%) were seen 
once and classified as non-residents. The other 
40 individuals (9.3%), sighted twice or more, were 
considered residents. The individual number of 
sightings ranged from 1 to 4, while the interval 
between the first and last sighting ranged from 
1 to 416 days (x̄ = 106 ± 86). According to the 
measures used to define the degree of residency, 
90.7% (N = 389) were not residents; 2.1% (N = 9) 
had a low degree of residency; 5.8% (N = 25) had 
a medium degree of residency; and only 1.4% (N 
= 6) had a high degree of residency (Table II).

The number of individuals with a medium 
degree of residency predominated for each 

season. During the winter, only one individual 
(3.0%) presented low degree of residency while 
there was 16 individuals in summer (34.0%) 
(Table III). There was a statistical significant 
difference for the degree of fidelity between 
seasons (Chi-square = 12.1; p = 0.016).

During the field work, we observed dolphins 
at depths that varied from 9.5m to 87 m, in 
distances of 0.3km to 13.9km from the coast. Our 
habitat use comparison of response variables 
showed slightly different results (Fig. 3 a, b). When 
using only sightings as response variables, our 
habitat use map indicated dolphins were more 
common off ~10km from Cabo Frio municipality 
between depths of 20-50m (mean encounter 
rate = 0.11 dolphins sightings/km surveyed) 
(Fig. 3a). When using number of individuals as 
response variable, our habitat use map indicated 
dolphins were most commonly found off Arraial 
do Cabo municipality, closer to Praia Grande 
beach and Cabo Frio island around depths of 
30-70m (mean encounter rate = 4.9 individuals/
km surveyed) (Fig. 3b). 

Figure 2. Number 
of photo-
identified 
common 
bottlenose 
dolphins, Tursiops 
truncatus 
truncatus, in Cabo 
Frio, RJ, Brazil and 
their respective 
recapture rates.
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Table II. Reference numbers used for each measurement according to each degree of residence for common 
bottlenose dolphins, Tursiops truncatus truncatus, in Cabo Frio, RJ, Brazil.

Degree of residence Number of sightings Number of days between 
first and last sighting’s Periodicity (days)

Low 2 24 – 30 24 – 30

Medium 2 – 3 54 – 174 42 – 174

High 2 – 4 203 – 416 117 – 372

Table III. Common bottlenose dolphins, Tursiops truncatus truncatus, sighted during each season according to 
their degree of residence (low, medium and high) in Cabo Frio, RJ, Brazil. No recaptured individual was seen during 
spring.

Season Low Medium High

Summer 16 22 9

Fall 2 5 2

Winter 1 26 6

Behavior, group size and composition
We observed T. truncatus truncatus on Cabo Frio 
coast more frequently travelling (117 min, 60.3%), 
followed by foraging (72 min, 37.1%) and Socio-
sexual behavior (5.1 min, 2.6%) (Monte Carlo Chi-
square = 98.0, p = 0.002). No resting behavior was 
observed. We observed dolphins feeding more 
frequently on Spring (Monte Carlo Chi-square 
= 16.1, p <0.001) and travelling on Winter (Monte 
Carlo Chi-square = 18.7, p <0.001), but Socio-
sexual behavior did not vary between seasons 
(Monte Carlo Chi-square = 5.2, p = 0.17) (Fig. 4).

Group sizes varied from three to 120 
individuals (mean ± standard deviation = 40.4 ± 
37.3 individuals), in which all these groups had 
at least one immature individual as a member, 
which accompanied adults in all activities. Larger 
groups were observed when travelling and 
foraging (Foraging = 36.3 ± 35.7, Travelling = 33.8 

± 30.5, Socio-sexual = 5.3 ± 0.5; Monte Carlo Chi-
square = 23.6, p = 0.002). In only two occasions, 
dolphins displayed coordinated surface feeding 
behavior, in which it was possible to observe 
dolphins in wall formation – splitting into two 
subgroups and then joining in opposite directions 
(Bel’kovitch et al. 1991); in perpendicular feeding 
- dolphins splitting into two subgroups and then 
joining in perpendicular directions (Tardin et al. 
2011); as well as in Kettle, when animals dove 
under a school of fish, forcing it to the surface, 
emerging from several directions (Bel’kovitch 
et al. 1991). On these occasions, group sizes 
were larger reaching approximately 70 and 120 
individuals. On these feeding events, dolphins 
displayed intense vocal behavior with multiple 
individuals calling at the same time (I.S. Maciel, 
unpublished data).
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Figure 3. Encounter rates of bottlenose dolphins Tursiops truncatus truncatus in Cabo Frio coast, Rio de Janeiro, 
Brazil within 1x1 km2 grid cells. Gray points indicate sightings of dolphins. Isobaths are shown as continuous black 
lines. Continuous blue line indicates Conservation Unit Reserva Extrativista Marinha do Arraial do Cabo and purple 
line Conservation Unit Area de Proteção Ambiental do Pau-Brasil. CFI = Cabo Frio island. Upper figure: Encounter 
rate calculated as number of sighted dolphin groups in a given grid/survey effort, calculated as the linear boat 
trajectories, in kilometers. Bottom figure: Encounter rate calculated as number of individuals in a given grid/
survey effort, calculated as the linear boat trajectories, in kilometers.
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DISCUSSION

Our study presents the first information 
about aspects on the ecology and behavior 
of T. truncatus truncatus on an upwelling 
area covered by two MPAs, in Cabo Frio coast, 
Southeastern Brazil. Despite the low sighting 
rate, we could quantify, for the first time, when 
dolphins occurred, how they behave, their 
residency patterns and their preferred areas.

Occurrence, residency patterns and habitat 
use
Despite dolphins did not occur differently 
among seasons, bottlenose dolphins occurred 
more frequently on January, February, June and 
August. The upwelling phenomenon, in which 
cold, deep, nutrient-rich waters mix with surface 
waters increasing local productivity occurs, 
especially, during January and February in this 
area (Carbonel 1998).

The high rate of dolphins seen only once 
(90.7% of non-residents) suggest that the 

species home range is larger than the study area 
and, at a local scale, there is likely not enough 
food resources in the area to sustain a larger 
resident population. As pointed out in this study, 
feeding/foraging behaviors were often observed 
during the summer and winter, and recaptured 
individuals presented higher frequency during 
the summer, the upwelling period (Carbonel 
1998, Coelho-Souza et al. 2012). Movements of T. 
truncatus truncatus along the coast of Brazil are 
poorly understood. In Rio de Janeiro state, it was 
reported that no matches were found between 
individuals identified off the state’s coast and 
Cagarras archipelago, located only at 3.8km from 
the coast (Lodi & Tardin 2018).

The residency pattern observed in our 
study is similar to those studies conducted in 
extensive study areas, such as oceanic islands 
(e.g. Dinis et al. 2016 – Madeira Archipelago; Silva 
et al. 2008 – Azores Archipelago) and open water 
regions (e.g. Oudejans et al. 2015 – northwest 
Ireland). In these areas, the probability of 
marking transient individuals is high, and a low 

Figure 4. Frequency of Tursiops truncatus truncatus behaviors (Feeding, Travelling and Socio-sexual) among 
seasons in Cabo Frio coast, Rio de Janeiro, Southeastern Brazil.
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degree of fidelity can indicate a large offshore 
population with animals displaying more 
extensive movement patterns, just passing on 
the coast (Silva et al. 2008). Extensive movement 
patterns are reported for bottlenose dolphin 
in others areas, for example, in the Southern 
California Bight (Defran & Weller 2006) and UK 
and Ireland waters (Robinson et al. 2012).

Residency pattern studies in Brazil with T. 
truncatus truncatus are scarce (Milmann et al. 
2016, Lodi & Tardin 2018). However, for the T. 
truncatus gephyrus several studies report a high 
degree of residency in which dolphins present 
year-round occurrence, feeding and reproducing 
in these areas (e.g. Simões-Lopes & Fabian 1999, 
Flores & Fontoura 2006, Wedekin et al. 2008, 
Fruet et al. 2011, Daura-Jorge et al. 2013b, Fruet 
et al. 2015, Daura-Jorge et al. 2016, Di Giacomo & 
Ott 2016)

Our habitat use analysis indicated common 
bottlenose dolphins used mainly the areas 
within the RESEX Arraial do Cabo. However, it 
is important to note that some high ER areas 
are located outside the limits of both MPAs. 
Dolphins habitat use in the area seems to be 
influenced by cold water with high chlorophyll 
concentration (Tardin et al. 2019), which is a 
proxy for the upwelling phenomenon (Carbonel 
1998). 

Our habitat use comparison using two 
different response variables indicates the 
importance of choosing appropriate variables. 
As demonstrated in this paper, scientists 
must clearly bear in mind what they want 
to investigate, if it is sightings or density 
of individuals, since the maps of preferred 
areas may present differences. For managing 
purposes, such differences may be important 
in considering conservation priorities. For 
example, when using sightings as a response 
variable, most of common bottlenose dolphin 
occurrences were observed within the RESEX 

Arraial do Cabo, whereas when using number 
of individuals there were an increase in the 
areas used outside the MPAs. The existence of 
common bottlenose dolphin populations within 
and outside the limits of MPAs is reported for 
Moray Firth bay, Scotland (e.g. Wilson et al. 2004), 
Pelagos Sanctuary, in the mediterranean sea 
(e.g. Gnone et al. 2011) and in Azores, Portugal 
(e.g. Silva et al. 2012). Despite the existence of 
a MPA does not guarantee the protection of a 
species, it is an important management tool 
to protect a species habitat or at least part of 
it (Chape et al. 2005, Hoyt 2011). In Cabo Frio, 
specifically, despite the existence of two MPAs, 
the rapid human development in Cabo Frio may 
threaten this important area for bottlenose 
dolphin in terms of food resources and shelter 
from predators. Fishing and tourism activities 
are intense, especially during summer, and may 
alter dolphins’ behavior, as has been seen in 
other places (e.g. Doubtful Sound, New Zealand 
(Lusseau 2003); Zanzibar, Tanzania (Christiansen 
et al. 2010); Archipelago of Bocas del Toro, Panamá 
(May-Collado et al. 2014), Moray Firth, Scotland 
(Pirotta et al. 2015). Although dolphin-watching 
tourism seems to be inconsistent in the region, 
a high number of tourism and fishing boats may 
affect their behavior. Thus, these activities may 
restrict the habitat use patterns of dolphins in 
Cabo Frio, where they should be able to avoid 
areas with high concentration of boats, which 
thus constrains their home range. More data 
are needed to test this hypothesis, but these 
considerations may help to investigate whether 
seasonal shifts of distribution are driven by 
anthropogenic activities in Cabo Frio coast.

Behavior, group size and composition
In most cases, we observed T. truncatus 
truncatus groups travelling through the area. 
When feeding/foraging, in most occasions, 
dolphins were searching for food closer to the 
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bottom. Feeding was observed more frequently 
during summer and winter reflecting the 
opportunistic feeding behavior of common 
bottlenose dolphins that preys upon pelagic, 
demersal or benthic fish species (Wells & Scott 
2008). During summer, demersal species from 
the Engraulidae and Trichiuridae families are 
common at the region and during fall and winter 
the Brazilian sardine, Sardinella brasiliensis, a 
pelagic species, forms large schools (Paiva & 
Motta 2000). Species from both families are 
known to be part of bottlenose dolphin diet 
worldwide (e.g. Di Beneditto et al. 2001, Bearzi 
2005, Carvalho & Rossi-Santos 2011, Bräger et al. 
2016, Moura et al. 2016). In fact, cetaceans must 
forage constantly to meet their high energetic 
demands (Costa 2008). In this situation, dolphins 
may be searching for food near the rocky coast, 
since some prey species that are associated 
with this habitat are included in the T. truncatus 
diet [e.g., Diplodus argenteus (Di Beneditto et 
al. 2001)]. The associated ichthyofauna of the 
study area is composed of both tropical and 
sub-tropical fishes, and most of these species 
are omnivorous (Ferreira et al. 2004). The group 
composition we observed in Cabo Frio coast, 
indicates this area may play an important role 
for immature individuals to learn how to find 
and catch prey. Social learning is important and 
well documented for some cetacean species, in 
which immature individuals learn strategies from 
their mothers to find and capture food as well 
as to avoid potential hazards, such as predators 
and/or anthropogenic disturbances (Bender et 
al. 2008, Gibson & Mann 2008, Tardin et al. 2013)
The information reported about T. truncatus 
truncatus behavior and ecology may be used by 
MPAs managers to direct conservation efforts to 
specific areas and seasons. 

Our results in the present paper indicate a 
transient population of T. truncatus truncatus 
using the area for foraging and travelling, in 

which all groups having at least one immature 
individual as a member. Most of  these dolphins 
used the RESEX Arraial do Cabo, however high 
ER areas located outside the limits of both MPAs, 
indicating attention  for protection of T. truncatus 
truncatus in the these areas, particularly in 
terms of anthropogenic pressures.

To increase our understanding of T. 
truncatus truncatus in the area and enhance  its 
protection, we recommend the investigation of 
dolphins response to boat traffic, anthropogenic 
noise, and also biopsy sampling to identify 
individual gender and potential contaminant 
levels.
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