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Short Note
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Beaked whales are among the least known of large
mammals (Wilson, 1992). Patterns of residency or
site fidelity of beaked whales (Family Ziphiidae)
are hard to assess, mainly because of their short
surfacing periods (Tyack et al., 2006), making it
difficult to find and approach free-ranging indi-
viduals (McSweeney et al., 2007). Recent public
and scientific concerns that beaked whales may
be particularly vulnerable to anthropogenic noise,
and especially to naval sonar (D’Amico et al.,
2009), have focused much attention on addressing
the many gaps in our knowledge of their popu-
lation and behavioral ecology (Claridge, 2013).
Site fidelity studies are useful to identify impor-
tant habitats for local populations. Site fidelity is
described as the tendency for individuals to return
or to remain in the same area over a period of
time (Baird et al., 2008). McSweeney et al. (2007)
found high levels of site fidelity in Cuvier’s
(Ziphius cavirostris) and Blainville’s (Mesoplodon
densirostris) beaked whales off the west coast of
Hawaii. These species are also found regularly in
the Canary Islands (Aguilar de Soto, 2006; Reyes
etal.,2011,2014) and in The Bahamas (Claridge,
2006, 2013). Other studies examined movements
and spatial use of Blainville’s beaked whales
around oceanic islands (Schorr et al., 2009; Tyack
et al., 2011); however, little is known about the
ecology and the use of the habitat of this species in
the oceanic archipelago of Madeira. Blainville’s
beaked whale was first described in Madeira in
1917 (Harmer, 1924); and, nowadays, they are the
most frequently sighted species of beaked whale
in the area (Alves et al., 2017). In this study, we

use opportunistic photographic data to confirm
both the short- and long-term site fidelity of
Blainville’s beaked whale in this archipelago.
Data were collected off the southern coast of
Madeira Island (33° N, 017° W), Portugal, from
whale-watching vessels between September 2004
and June 2016. Photographs were analyzed, a
photo-identification catalogue was compiled, and
a dataset of capture histories was subsequently
created following Wiirsig & Jefferson (1990).
Individual beaked whales were identified using the
unique pattern of scarring on the body and nicks
in the dorsal fin. Distinctiveness was rated from 1
(poorly distinctive) to 4 (very distinctive) follow-
ing McSweeney et al. (2007). Age class and sex
of sighted individuals was based on body size,
extent of scarring on the body (McSweeney et al.,
2007; Mead, 2008), time between first and last
sightings and associations with calves, and pres-
ence or absence of erupted teeth in the lower jaws.
Photographs were assigned a quality grade rang-
ing from 1 to 4 (with 4 being a high-quality pho-
tograph) based on the image size, focus, lighting,
angle, and exposure of the photograph. Only good
quality photographs (quality 3 and 4) of individuals
with a distinctiveness rate of 3 and 4 (see Figure 1)
were used in the analysis to enhance the reliability
of matches. All matches were double-checked by a
second researcher with experience in photo-identi-
fication. Resighting rates (RR) were defined as the
number of individuals seen more than once divided
by the total number of individuals identified during
the study period. Resightings within the same day
were not used in this analysis. Sex and age were
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Figure 1. High-quality photograp!
distinctive (3), to very distinctive (4)

assigned based on the characteristics described
by Mead (2008) using high-quality photographs
of the head and thoracic region. The analysis was
restricted to distinctive and very distinctive adult
individuals. Short-term site fidelity was assigned
when an individual was seen on multiple days
within the same year, while long-term site fidelity
was attributed to individuals seen in more than 1 y.
We identified 62 well-marked individuals
throughout the study period (43 females and 19
males), with 17 being resighted (Supplemental
Table 1; this table is available on the Agquatic
Mammals website: www.aquaticmammalsjournal.
org/index.php?option=com_content&view=article
&id=10&Itemid=147). The overall RR was 0.27.
Although the majority of whales were only seen in
1 y (median = 1, maximum = 3; Figure 2), eight of
the 17 (47%) were sighted in multiple years, with
the remaining nine whales seen within the same
year on multiple days (Supplemental Table 1). Out
of 17 resighted whales, five were adult males (cor-
responding to 26.3% of the total number of males
identified) and 12 were adult females (correspond-
ing to 27.9% of the total number of females identi-
fied), with two males (10.5%) and six adult females
(13.9%) sighted in multiple years. Three pairs of
females were observed together twice —two pairs
on two consecutive days and one pair 30 d apart.
This study successfully used opportunistic
data from whale-watching operators to create a
photo-identification catalogue that allowed site
fidelity of Blainville’s beaked whale in the south
coast of Madeira Island to be assessed over a 12-y
period. Despite the relatively small catalog size
(62 whales) and a limited number of photographs
(as there was no dedicated effort to collect data),
there was a relatively high number of individuals
observed on more than one occasion. Site fidel-
ity studies of this species off the island of Hawaii,
in The Bahamas, and in the Canary Islands found
RR of 0.34 (McSweeney et al., 2007) and 0.40
(Claridge, 2006; Aguilar de Soto & Hammond,
2014), respectively. These RR values are surpris-
ingly similar despite being collected in separate
oceanic archipelagos of two ocean basins. The
RR values from Hawaii, The Bahamas, and the
Canary Islands were obtained using data from
dedicated regular surveys, and this might explain
why they are higher than the RR obtained in this
study with opportunistic data. However, our bias

hs of four different whales, ranging from poorly distinctive (1), less distinctive (2),

was reduced by using only good quality photos
and distinct and very distinct individuals. In addi-
tion, the length of the study period leads us to
believe that identification based on body scars
were reliable given that scars on Blainville’s
beaked whales can remain visible for more than
10 y (McSweeney et al., 2007).

Inter-annual resightings of eight individu-
als suggest some degree of long-term site fidel-
ity, particularly in adult females. Differences in
apparent site fidelity for this species have been
noted previously by Durban et al. (2001), who
reported higher RR in adult females when com-
pared with adult males. In this context, Clutton-
Brock (1989) noted that for species in which the
females are either solitary or live in small groups,
like Blainville’s beaked whales (Claridge, 2006,
2013; Reyes et al., 2011, 2014), males may search
widely for females. By remaining in an area or
returning to an area repeatedly, female occur-
rence is likely to be related to prey abundance or
lower predator occurrence, whereas males move
between concentrations of females for mating
opportunities. The fact that three pairs of females
were sighted together on two occasions suggests
some level of association between females of
Blainville’s beaked whales. While this conclusion
is limited by the small sample size studied here,
and the fact that in two of the three pairs the asso-
ciation could be observed only in two consecutive
days, it supports previous observations in Hawaii
by McSweeney et al. (2007), who suggested that
associations among adult females appeared to
be relatively short (weeks to months). Despite
the scarce existing information regarding the
social organization of Blainville’s beaked whale,
Claridge (2006) noted that, in The Bahamas, this
species appears to exhibit female defense polyg-
yny, with a social group of females accompanied
by one male who may deny access to the group by
other males.

This study successfully demonstrates, for the
first time, the short- and long-term site fidelity
of Blainville’s beaked whale off Madeira Island,
indicating that, as reported for other areas in the
world (Claridge, 2006; McSweeney et al., 2007;
Reyes et al., 2011, 2014; Aguilar de Soto &
Hammond, 2014), the Madeiran waters seem to be
an important area for this species. The particular
vulnerability of beaked whales to navy sonar has
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Figure 2. Number of years that Blainville’s beaked whales
(Mesoplodon densirostris) were photo-identified from high-
quality photographs

highlighted the need for basic data on the distribu-
tion and ecology of beaked whales to improve the
mitigation of the negative effects of such activities
(Cox et al., 2006; Aguilar de Soto et al., 2016). A
mass stranding event of Cuvier’s beaked whale in
Madeira in 2000 was concurrent with navy exer-
cises occurring nearby (Freitas, 2004). Although
no Blainville’s beaked whale was reported dead
in that event, this species has been present in mass
strandings related to naval sonar in the Canary
Islands (Martin et al., 2003). Behavioural stud-
ies show that Blainville’s beaked whales are vul-
nerable to active sonars (McCarthy et al., 2011;
Tyack et al., 2011) with responses such as ceas-
ing foraging and avoidance of the area during
multi-ship sonar exercises, returning after testing
has ceased. Considering the above, the site fidel-
ity of Blainville’s beaked whales demonstrated
herein suggests that precautionary principles such
as avoiding use of military sonar and underwater
explosions should be applied when planning naval
exercises at the Madeira archipelago. Dedicated
photo-identification surveys with a more robust
analysis should be carried out in the Madeira
archipelago to expand upon the findings reported
herein. This will help inform policymakers about
the importance of Madeira for the Blainville’s
beaked whale and will provide essential data for
environmental impact assessment and manage-
ment potential for future anthropogenic activities
like military exercises using active sonars that
may impact this species.
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