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ABSTRACT

Figueiredo, L.D.; Tardin, R.H.; Lodi, L.; Maciel, I.S.; Alves, M.A.S. & Simao, S.M. 2014. Site fidelity of Bryde’s whales
(Balaenoptera edeni) in Cabo Frio region, southeastern Brazil, through photoidentification technique. Braz. J.
Aquat. Sci. Technol. 18(2): X-X. eISSN 1983-9057. DOI: 10.14210/bjast.v18n2.p59-64 Photo-identification technique was
applied to Bryde’s whales off the coast of Cabo Frio region, south-eastern Brazil between December 2010 and November
2012. Twenty-five individuals were sighted on nineteen different days and, of these total, nine were individually identified
using natural marks on the dorsal fin. Of these, two individuals were seen in four different days, and one was seen in two
occasions. The mean interval between re-sighting was 133 days (minimum: one day, maximum: 431 days). Two different
adult individuals that were previously identified were seen again accompanied by calves and one of these was also seen
next to the Rio de Janeiro city coast (126 km apart). Most of the observations consisted of lone individuals (58.8% of
sightings). The data reported here indicate that the Cabo Frio coast may be important for the studied species in Brazilian
waters and indicated the possible site fidelity of Bryde’s whales to this area.
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INTRODUCTION

Bryde’s whale, Balaenoptera edeni (Anderson
1878), is the least known species of large mysticetes,
and its occurrence has been reported in tropical and
temperate waters of the Pacific, Atlantic and Indian
oceans (Kato & Perrin, 2008). Apparently, the whales
remain in tropical and temperate waters throughout
the year, and very little is known about their breeding
grounds (Kato & Perrin, 2008).

In Brazil, Bryde’s whale is commonly found in
coastal waters (Zerbini et al., 1997), but there are also
reports from oceanic areas (Andriolo et al., 2010).
Available information about the species in Brazil is
scarce, and reports mainly focus on occurrence, be-
havior and habitat use along the south-eastern coast
(Siciliano et al., 2004; Carneiro, 2005; Gongalves &
Andriolo, 2006). Nevertheless, along the south-eastern
coast of Brazil two main spots are known to gather con-
sistently groups of Bryde’s whales: Cabo Frio region,
Rio de Janeiro State (Siciliano et al., 2004) and Laje de
Santos, Sao Paulo State (Gongalves & Andriolo, 2006).

The photo-identification technique (photo-ID) is
a mark-recapture method used to estimate population
size and to access additional information on move-
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ments and life history (Evans & Hammond, 2004) as
well as to assign site fidelity (e.g. Baracho-Neto et
al., 2012). This technique has been widely used on
cetaceans’ research once that the animal does not
have to be physically captured or marked (Evans &
Hammond, 2004).

The Bryde’s whale has been the subject of few
studies with the use of photo-ID and they are con-
centrated in the Pacific Ocean (Tershy et al., 1990;
Tershy, 1992; O’Callaghan & Baker, 2002: Thompson
et al. 2002). Only a brief study was conducted in the
Atlantic Ocean, at Azores Archipelago (Steiner et al.,
2008). In the present study, the first results of a photo-
identification study of Bryde’s whales on the Brazilian
coast (Cabo Frio region, south-eastern Brazil) are
reported, including new information on site fidelity and
calves occurrence.

MATERIAL AND METHODS
The coast of Cabo Frio region (22°50°21”S;

41°54'37"W - 23°00°18”S; 42°05'53"W - for the pur-
pose of this study including the municipality of Cabo
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Frio and of Arraial do Cabo) (Figure 1) is marked by a
change in the shoreline from a north—south to a south-
west—north-east orientation, and has a steep slope (De
Leo & Pires-Vanin, 2006). Throughout the year, there
is a mixture of two water masses (the Brazil Current
and the South Atlantic Central Water) that is strongly
influenced by the north-northeast wind regime, which
produces an upwelling phenomenon that is especially
prevalent during spring and summer (Carbonel, 1998).
At this phenomenon, Brazil current is displaced to off-
shore due to northeastern winds, while South Atlantic
Central Waters emerges from the bottom (Carbonel,
1998). The sampled area includes depths of 5 to 90
m. Part of this area is protected by a sustainable use
reserve- Reserva Extrativista Marinha Arraial do Cabo
(Figure 1).

From December 2010 to November 2012,
four monthly boat trips (5.8h, minimum=3.25h,

maximum=8.00h) were conducted using an inflatable
boat equipped with a 150-hp engine. Haphazard routes
were chosen to maximise coverage of the study area.
When a whale was sighted, it was followed and pho-
tographed with a digital camera equipped with a 75-
300 mm lens. The whale’s geographical position was
registered with a GPS every 500m of their movements.
A digital video recorder was used to register behavior
and size of groups or aggregations.

Only well-focused images with sufficient light
and little blurring were considered for the analysis
and the creation of a photo-ID catalogue (Mazzoil et
al., 2004; Espécie et al. 2010). The catalogue was
based on distinct nicks and notches in the dorsal fin.
These are considered the best marks for identification
because they are long-lasting and easy to identify
(Whooley et al., 2011). The photographs were com-
pared using Darwin software (Digital Analysis and
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Figure 1 - Sightings of Bryde’s whales in Cabo Frio region. Black dots represent sightings. Bold line delimitates the sustainable use reserve

Reserva Extrativista Marinha Arraial do Cabo.
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Recognition of Whale Images on a Network: http://
darwin.eckerd.edu/). An independent reviewer was
used to check the identification’s reliability from the
photo-ID catalogue.

Following Wilson (1975), group was defined
as set of animals remaining together for a period of
time while interacting with one another to a distinctly
greater degree than with other conspecifics, and ag-
gregations were defined as a number of individuals
gathered at the same place but without an obvious
internal organization. In practice, groups were defined
as two or more individuals swimming up to 50 m apart
from each other, engaged in the same behavior at the
same time and with coordinated breathing and swim-
ming behavior (Tershy, 1992) and aggregations as
two or more individual in the same area but not acting
as a recognizable group. A calf was classified as an
individual with its body size equal to or smaller than
half of an adult’s body size (Corkeron et al., 1994).
Site fidelity was defined as the trend of an animal to
occupy an area or to return to a previously occupied
area for a certain time period (White & Garrot, 1990).

RESULTS

Overall, 96 boat trips were conducted over the
study area, totalling 464.5 h of effort and 47 h of whales
direct observations (10.1% of the total hours of effort).
Bryde’s whales were sighted throughout the year, ex-
ceptin August to October, and were broadly distributed
throughout the area (Figure 2). Twenty-five individuals
were sighted on 19 different days (18.8% of boat trips).
Of these, 16 did not have identifiable marks, and maybe
possible counted twice. Nine (33.3%) were individually
identified, and three were seen multiple times (Table 1).
The mean interval between re-sightings was 171 days
(x 157.9), with a minimum of one day and a maximum
of 431 days. The minimum and maximum linear dis-
tances between re-sightings were approximately 200
m and 16 km, respectively.

Two different adult individuals that were previ-
ously identified were re-sighted accompanied by calves
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Figure 2 - Relationship between occurrence of Bryde’s whales and
months in Cabo Frio region, Southeastern Brazil.

(Table 1). Except for adult/calf pairs, lone individuals
were seen in 57.9% of the sightings. Aggregations of
three individual were seen 21% of the sightings and
aggregations of two individuals were seen in 10.5% of
them. Groups of two individuals comprised only 5.3%
of the sightings. Mean group size was 1.3 individuals
(20.5).

Opportunistic sighting of three Bryde’s whale
were made on 12 December 2012 at Rio de Janeiro
city coast. The whales (two adults and one calf) were
photographed feeding near the coast. After comparing
these photographs with the catalog of the Cabo Frio re-
gion, one of the adults was identified as the ArCaB002,
seen in our study area on two previous occasions
(Table 1) (Figure 3). The time interval between this
sighting and the last one in Cabo Frio region was 230
days. The maximum linear distance between this sight-
ing point and those of Cabo Frio region was 126 km.

DISCUSSION

To our knowledge, this is the first study of
Bryde’s whales in southwestern Atlantic Ocean to
report the return of individuals to the same region.
Regardless of our limited dataset, some baseline
information can be discussed here especially due to
the Data Deficient status of the species (Reilly et al.,

Table 1 - Sighting dates of identified Balaenoptera edeni individuals in Cabo Frio coast, Rio de Janeiro state, south-eastern Brazil. Dates

appear as day-month-year. ID = identity code.

ID 15! sighting

2" sighting 3" sighting

4™ sighting

ArCaB001 11-12-2010
ArCaB002 19-01-2011
ArCaB003 21-02-2011
ArCaB004 20-04-2011
ArCaB005 20-04-2011
ArCaB006 04-02-2011
ArCaB007 25-03-2012
ArCaB008 07-05-2012
ArCaB009 07-11-2012

25-03-2012*

21-04-2011
21-04-2011

20-12-2012*#

25-03-2012
05-05-2011

08-05-2012*
07-05-2012

* Whale observed with a calf; # Whale observed in Rio de Janeiro city coast.
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Figure 3 - Nicks and notches on Bryde’s whale dorsal fin. Both pictures are from the same individual, ArCaB002. On the bottom at Cabo

Frio region, and on the top at Rio de Janeiro coast.

2008). Therefore, we add important information about
site fidelity, movements and breeding evidence, due to
the presence of calves, from Bryde’s whale in Brazil.

The mean and the maximum intervals between
re-sightings that are reported here indicate that Bryde’s
whales may stay at the study area for days and return
to it after months, evidencing site fidelity at least for
some individuals. In Brazil, it has been reported that
the species is constantly observed at Laje de Santos
(Sao Paulo State), within one marine protected area
(Parque Estadual Marinho Laje de Santos), however
individual identification of the whales was not con-
ducted (Gongalves & Andriolo, 2006). Photo-ID stud-
ies with Bryde’s whales were conducted in Canal de
las Ballenas, California Gulf (Mexico), and showed
stronger residence for this species than other balae-
nopterids (Tershy, 1992); however, these studies did
not include data about multiple sightings. For the same
California Gulf population, Tershy et al. (1990) sug-
gested that females, defined as an adult or sub-adult
accompanied by a calf, had a higher residence pattern
than adult individuals of unknown gender. Furthermore,
the same authors suggest that this is a common pat-
tern in mammals that can be caused by differences
in energetic demands and reproductive strategies
observed between the sexes. Applying the sex-defined
pattern suggested by Tershy et al. (1990), two of the
three individuals that appeared multiple times in the
present study were probable females. No data about
multiple sightings were provided by Tershy et al. (1990).

Calves in the present study were only observed
during the fall. Reliable reports of other sighting of
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Bryde’s whale with calves in the region also occurred
in the fall (M.A.B. Crespo, pers. comm.). The individual
identified as ArCaB004 was observed accompanied by
a calf on 08 May 2012. On 25 March 2012, 44 days
before, this female was seen alone, therefore pregnant.
Most likely the birth occurred during the month of April
and the conception may have occurred in May 2011,
as the gestation of this species lasts about 11 months
(Kato & Perrin, 2008). The same individual was ob-
served on two consecutive days in late April 2011, but
no mating behavior was observed in Cabo Frio region
during our surveys. This study may add information to
understand the reproductive biology of Bryde’s whales
in Brazilian waters. If the migration of individuals to
oceanic waters for breeding purposes proposed by
Gongalves & Andriolo (2006) for Sdo Paulo State,
also happened in Cabo Frio region, it was probably to
a place relatively close to the coast.

The presence of calves has been previously
reported to the Brazilian coast. Carneiro (2005) has
observed calves in 11.7% of the Bryde’s whales sight-
ings off Cabo Frio region, but a seasonal pattern could
not be established. Moura & Siciliano (2013) reported
Bryde’s whale’ calves around Buzios Peninsula, north-
ern boundary of the Cabo Frio region, in November
2006 (spring) and December 2003 to January 2004
(spring and summer). Still, more data are needed to
understand the seasonal trends on reproduction of
Bryde’s whales at Brazilian coast.

Until the present study, the only data about the
species presence along the Cabo Frio region came
from land-based observations point at Pontal do Atalaia
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(Figure 1); however, these data were restricted to Praia
Grande region (Carneiro, 2005). Our results show that
44.5% of sightings were not observed at this area,
indicating that Bryde’s whales occupy a wider range
along the Cabo Frio region. Probably this happens not
only because of the presence of feed-rich resources
due to upwelling (Carneiro, 2005) but also because
Cabo Frio has relatively shallow and calm waters, when
compared to the open ocean, which can be favourable
to calves. In fact, a study conducted in New Zealand
reported that shallow and calm waters were preferred
by lactating Bryde’s whales (Wiseman et al., 2011).

The observation of an individual Bryde’s whale
on the coast of Rio de Janeiro city, previously observed
and identified in the region of Cabo Frio (126 km apart),
show that the Bryde’s whales could use not only the
Cabo Frio region, but other areas from the Rio de
Janeiro State coast for feeding and breeding purposes.
Moreover, it is also possible that some individuals may
travel to Laje dos Santos, Sdo Paulo State. Probably
the whales roam widely along the southeastern coast
of Brazil to find productive waters and food patches.
In that sense, Cabo Frio, Rio de Janeiro and Laje dos
Santos probably present the best habitat qualities
in southeastern coast, reason why Bryde’s whales
are constantly seem in those waters. In the Gulf of
California, Mexico, three Bryde’s whales sighted at
Canal de Ballenas were resighted in Loreto, about 400
km away (Tershy et al., 1990). This distance was similar
to the distance between Cabo Frio region and Laje de
Santos coast. However, photo-ID comparison between
the two areas is needed to support this hypothesis.

Lastly, like in Venezuela coast (di Sciara, 1983),
California Gulf (Tershy, 1992) and Hauraki Gulf, New
Zealand (Thompson et al. 2002) Bryde’s whales were
seen more solitary than in groups or aggregations off
Cabo Frio region. The aggregations seen at this region
may be due to the high concentration of food in the
area, especially small pelagic fishes that form large
schools (e.g., Sardinella brasiliensis) and are known
to be a part of the Bryde’s whales’ diet (Siciliano et
al., 2004).

Therefore, the results of the present study indi-
cate that the Cabo Frio region seems to be an important
area for Bryde’s whales in Brazilian waters since indi-
viduals with and without calves could be sighted and
re-sighted in a time span that varied between few days
to more than a year. There is no management plan
for the Reserva Extrativista Marinha Arraial do Cabo,
and almost half of the whales’ sightings were outside
of the reserve limits. Therefore, these results can be
used to include cetaceans in future plans. Moreover,
the information provided here may help to increase
knowledge about Bryde’s whales in a global context
and may help to define priority and critical areas for
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the species conservation in Brazil, which is one sug-
gested goal of the National Plan for Large Cetaceans
(ICMBIO, 2011).

Along-term photo-ID study in the south-eastern
coast of Brazil, can give a more accurate assessment
of residential status for the Bryde’'s whale in these
areas, as well as sampling cetaceans along the whole
coast. As a complementary strategy, future efforts can
also include satellite tracking and biopsy sampling for
genetic studies. However the addition of such intrusive
techniques must be considered with caution.
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