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Abstract

Here we describe the first underwater sighting of Shepherd’s beaked whale (Tasmacetus shepherdi). Two individuals
were observed together on video footage obtained via mid-water stereo-Baited Remote Underwater Video Systems
(BRUVS) deployed off the coast of Inaccessible Island, Tristan da Cunha, in the South Atlantic. This observation
constitutes the first recorded live sighting of this species in the waters of Tristan da Cunha since 2002 and provides
further evidence for the persistence of a population of this species in the region. The observed individuals lacked
the dark flipper stripe observed in previous descriptions, indicating that the species may exhibit greater variation in
pigmentation than previous records indicate. The planned implementation of a marine reserve in the region along
with the current low level of fishing pressure and remote location of this archipelago provide a good context to
ensure the appropriate management and protection of this rare species. The recent establishment of an ongoing
mid-water stereo-BRUVS monitoring programme, in concert with other methods targeted at marine mammals, may
yield further information about this little known species and aid in informing management decisions in the future.
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Background
First described by Oliver (1937) from a female specimen
stranded in Ohawe, New Zealand on November 7th

1933, the Shepherd’s beaked whale (Tasmacetus shep-
herdi) is one of the least understood cetaceans in the
world (Mead 1989, 2002). The species is classified as
data deficient on the IUCN Red List (Taylor et al. 2008)
and thought to be found in a circumpolar band that
stretches across the deep, cold-temperate waters of the
Southern Ocean generally between 30°S and 46°S (Don-
nelly et al. 2018; MacLeod et al. 2006; Mead 2002).
Current knowledge of the distribution patterns and habi-
tat preferences of Shepherd’s beaked whales is derived
from a small number of stranding records and rare, op-
portunistic visual sightings at the surface. It is unclear
whether low encounter rates reflect low abundance, low
detectability, or both.
Pitman et al. (2006) summarised species observations

until 2005. These records consisted of 42 strandings and
five unconfirmed live sightings at the surface. Strandings

were reported from New Zealand and the Chatham
Islands (24 records), Argentina (7), Tristan da Cunha
(6), Australia (3) and the Juan Fernandez Islands (2).
Since 2005, stranding records for a single adult male in
February 2008 from Golfo San Jorge, Santa Cruz Prov-
ince, Argentina (Hevia et al. 2012) and a single individ-
ual on 10 November 2008 in Shark Bay, Western
Australia (26.33°S, 113.27°E) have been reported, the
latter constituting the northernmost record for this spe-
cies (Holyoake et al. 2013). In addition, a total of 13
vessel-based and five aerial sightings of Shepherd’s
beaked whales were obtained in the southern Australian
and New Zealand regions from 2008 to 2017 (Donnelly
et al. 2018; Miller et al. 2012). Of these surveys, several
conducted in the Otago Canyons resulted in observa-
tions over different seasons, suggesting that this species
may be found in localised areas of high abundance
(Donnelly et al. 2018).
In the South Atlantic, the Shepherd’s beaked whale is

known to inhabit the waters of Tristan da Cunha (37.11°
S, 12.28°W) and associated islands. Tristan da Cunha is
a British Overseas Territory and is the most remote
inhabited island in the world. Strandings have been re-
corded within short time intervals (i.e. 6 months apart)
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suggesting that the area is regularly used (Pitman et al.
2006). Available stranding archives consist of: (i) two
males on the beach south of Anchorstock Point, 15 April
1983 (ca. 37.12°S, 12.35°W), (ii) one individual at Dead
Man’s Beach, Stony Hill Point, 13 October 1984 (ca.
37.17°S, 12.29°W), (iii) two individuals at Runaway
Beach, 9 December 1987 (ca. 37.09°S, 12.34°W), (iv) one
individual at Noisy Beach 1995 (ca. 37.13°S, 12.23°W),
and (v) two individuals close to the Settlement, 13 Janu-
ary 2012 (37.06°S, 12.30°W) (Best et al. 2014; Pitman et
al. 2006). Other sightings consist of aerial photographs
of two groups taken on 17 November 1985 between
Nightingale and Inaccessible Islands, the first comprising
4 individuals (37.30°S, 12.53°W) and the second six (ca.

37.30°S, 12.57°W), as well as a sighting of 4–5 individ-
uals at Quest Bay, Gough Island (located ca. 400 km to
the SE of the main island group), on 27 October 2002
(40.32°S, 09.88°W) (Pitman et al. 2006) (Fig. 1).
Here, we report what we believe to be the first under-

water sighting of Shepherd’s beaked whale globally and
the first live sighting of the species in Tristan da Cunha
since 2002 (Pitman et al. 2006).

Results
Two individuals were observed in situ during a scientific
expedition to Tristan da Cunha undertaken jointly by
the National Geographic Pristine Seas Programme and
the Royal Society for the Protection of Birds (RSPB) on

Fig. 1 Shepherd's beaked whale (Tasmacetus shepherdi) ocurrence in the South Atlantic. The top panel represents relative probabilities of occurrence
(on a scale of 0 to 1) for Shepherd’s beaked whale Tasmacetus shepherdi derived from the relative environmental suitability (RES) model developed by
(Kaschner et al. 2006). Values were retrieved from the AquaMaps online platform (Kaschner et al. 2008). Low probability values are shaded in blue, and
high ones in gold. The bottom panel is a map of published Shepherd’s beaked whale records within the Tristan da Cunha Island group and Gough
Island (inset, located ca. 400 km SE of the main island group). Both live sightings (gold) and reported strandings (white) are shown, with circle diameter
proportional to group size. The sighting described in the present study is also denoted with a red outline. The depth surface is derived from General
Bathymetric Chart of the Oceans (GEBCO) available at 30 arc sec resolution (Becker et al. 2009). Basemap tile source: ESRI
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board the SVS Grenville in January and February 2017
(Caselle et al. 2018). The whales were detected on stereo
mid-water Baited Remote Underwater Video Systems
(BRUVS) (Bouchet et al. 2018; Bouchet and Meeuwig
2015; Letessier et al. 2013) suspended at a depth of 10
m. The record was part of a broader survey that has de-
ployed these BRUVS at 26 locations across the main
islands of Tristan da Cunha, Nightingale, Inaccessible
and Gough (Caselle et al. 2018). Each of these locations
was sampled once with a set of 3 rigs, each separated by
200 m of line and baited with 1 kg of crushed fish.
Mid-water BRUVS allow the sampling of any pelagic an-
imals which enter the field of view, whether they are
attracted to the bait or the rig structure, or just passing
through by chance. This allows a wide range of shark
and fish species from baitfish to top predators to be doc-
umented along with marine invertebrates, mammals,

reptiles and even occasionally, seabirds (Bouchet et al.
2018). The two whales were recorded on the south-east
side of Inaccessible Island, an uninhabited island located
35 km west-south-west of the island of Tristan da Cu-
nha. The BRUVS were deployed on the 27th of January
2017 at 11:18 am (GMT) (37.32°S, 12.64°W) and re-
trieved at 1:33 pm (GMT) (37.32°S, 12.62°W) in condi-
tions of strong winds and rain. The footage shows two
individuals, one partially obscuring the other, swimming
across the field of view of the cameras in a single pass,
two minutes after the start of recording (Fig. 2; video
footage available at (Thompson et al. 2018)). Neither
animal was visibly attracted to the bait, nor observed
from the research vessel.
The Shepherd’s beaked whale is the only member of

its genus, differing from other species in the Ziphiidae
family in its full set of functional teeth in the upper and

Fig. 2 Shepherd’s beaked whales (Tasmacetus shepherdi), as observed on footage from mid-water stereo-BRUVS collected off the south-east coast
of Inaccessible Island, Tristan da Cunha. Key diagnostic morphological features indicated are: a robust rostrum tapered towards the tip, b
prominent, bulbous and pale melon, c mask-like area of darker colouration surrounding the eye, d white throat patch, e white blaze above
pectoral fins, f dark dorsal cape and g lightly pigmented caudal peduncle
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lower jaws, and the non-appearance of the palatines in
the palate. It is a medium-sized cetacean, with adults
reaching lengths of 6–7 m and the only measured calf at
3.4 m (Mead 2002; Oliver 1937). It can be observed on
the footage that the closer of the two individuals exhibits
the key diagnostic morphological features of Shepherd’s
beaked whales as described in previous publications
(Donnelly et al. 2018; Mead 2002; Pitman et al. 2006),
namely (Fig. 2):

� A robust rostrum tapered towards the tip;
� A prominent, bulbous and pale melon rising steeply

from about half way along the length of the gape;
� A mask-like area of darker colouration surrounding

the eye;
� A white throat patch;
� A white blaze above the pectoral fins;
� A dark dorsal cape;
� A lightly pigmented caudal peduncle.

The second individual is less visible (Fig. 2). However,
the features that can be distinguished match those of in-
dividual one and their close proximity suggest that they
are likely the same species. Pitman et al. (2006) inferred
from their observations that both sexes and all age
classes are monomorphic with respect to skin colour, al-
though this may be somewhat muted in younger ani-
mals. However, individual one does not show the dark
flipper stripe described by Mead (2002), indicating that
individual variation in pigmentation patterns may exist.
Donnelly et al. (2018) suggest that there may be individ-
ual variation in the width of the blaze, and that this may
be useful in identification. This observation supports the
suggested variation of pigmentation in this region of the
body and suggests that this variation may extend further
than previously noted, leading to the complete absence
of a flipper stripe in some individuals.

Discussion
Members of the Ziphiidae family comprise approxi-
mately 30% of the world’s cetacean species, and although
knowledge of their ecology has seen a substantial in-
crease during the last two decades, many species remain
little studied (Hernandez-Milian et al. 2017). Observa-
tions that document their occurrence and natural behav-
iour are therefore of significant value. It is possible that
further records may be made as repeat deployments of
mid-water BRUVS are undertaken in Tristan da Cunha
in the future, under a long-term monitoring programme
currently being developed by the University of Western
Australia and the Tristan da Cunha Conservation De-
partment. Underwater camera technology has been used
to study a wide range of marine organisms, including
sea snakes, turtles, rays, fishes and sharks (Letessier

et al. 2015, 2013; Udyawer et al. 2014), and may be a
useful addition to the suite of tools already used to ob-
serve rarely encountered whale species. For example,
they could be deployed along with hydrophones to link
vocalisations with species or in areas where passive
acoustics indicate activity of species of interest. Detec-
tions of marine mammals on mid-water stereo-BRUVS
are indeed not uncommon in offshore environments
(Meeuwig J, unpublished observations), and are facili-
tated by an enhanced capacity to identify species based
on footage of the animal’s sides, which are seldom visible
from the ocean surface (McLellan 2018). Stereo-BRUVS
are also designed with two cameras mounted with con-
vergent fields of view, which enable measurements of in-
dividual body lengths and body condition to be made via
epipolar geometry (Harvey et al. 2003; Letessier et al.
2013). While in this case length and position estimates
of sufficient quality could not be made due to high water
turbidity, the ability to acquire such information in com-
ing years will be important for refining understanding of
beaked whale ontogeny, social behaviour and size
structure.
Like other Ziphiids, the Shepherd’s beaked whale is be-

lieved to use echolocation when foraging at depth
(Johnson et al. 2004; Leunissen et al. 2018) and to feed
predominantly on squid and fish (Hernandez-Milian et
al. 2017). Existing dietary information supports this the-
ory, but is limited to an examination of stomach con-
tents of a single stranded female in Tristan da Cunha,
which revealed 13 cephalopod and 8 fish species from
beaks and otoliths respectively (Best et al. 2014). Our
mid-water BRUVS dataset also allows an assessment of
the pelagic community within which the whales live.
Both the composition and relative abundance of fish as-
semblages observed were found to differ among islands
(Caselle et al. 2018). Inaccessible Island was observed to
have a tenth the number of fish of Tristan da Cunha, al-
though average individual fish weight was three times
higher. Additional surveys and concurrent deployments
of deep water cameras at foraging depths (e.g. Deep
Ocean Drop-cams) will aid in building a more complete
picture of the overall assemblage, including the diversity
and availability of possible prey species and competitors
(Caselle et al. 2018; Turchik et al. 2015).
Straddling the subtropical convergence zone (Scott

2017), Tristan da Cunha attracts a variety of pelagic or-
ganisms (Caselle et al. 2018), including a number of
marine mammals (Best et al. 2009). The islands, for in-
stance, harbour the largest subantarctic fur seal (Arcoce-
phalus tropicalis) population in the world (Bester et al.
2006), as well as a small breeding population of southern
elephant seals (Mirounga leonina) (Bester et al. 2001).
Killer whales (Orcinus orca) are also known to inhabit
the region (Best et al. 2009), and have been documented
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to predate on beaked whales in other parts of the globe
(Jefferson et al. 1991; Wellard et al. 2016). The relatively
large proportion of records of Shepherd’s beaked whales
from Tristan da Cunha (16% of reported strandings and
17% of live sightings) over a relatively small area sug-
gests that this region may be an important year-round
habitat for this species. Although the drivers of beaked
whale presence (Pitman et al. 2006) remain unclear, a
number of hypotheses can be formulated. One factor
could be topographic complexity (Bouchet et al. 2015),
which may provide both favourable foraging conditions
through increased mixing and higher localised product-
ivity, as well as sheltered coastal habitats of use in poor
weather such as the leeward side of Inaccessible Island,
at which these animals were recorded.
Fishing pressure in the Tristan da Cunha archipelago

is relatively low (Booth and Azar 2009; Pauly and Zeller
2015), consisting primarily of a closely managed lobster
fishery (Glass 2014). Additionally, a small-scale deepwa-
ter trawl fishery operates on seamounts outside a 50 nm
buffer zone from the islands and pelagic longliners tar-
geting tunas are sporadically issued licenses (Scott
2017). This lack of heavy fishing pressure, as well as the
absence of other industrial activities, may make the re-
gion a relatively favourable habitat by lowering the likeli-
hood of negative interactions with fishing gear and
vessels, and reducing pressure on primary food sources
(squid and fish) (Best et al. 2014; Weilgart 2007a). How-
ever, no region of the ocean is completely free of human
impacts (Halpern et al. 2015, 2008), and intensifying
shipping traffic through the Tristan da Cunha Exclusive
Economic Zone (EEZ) presents an emerging threat from
increased noise pollution and elevated risks of
strike-related injuries and/or mortality. Ziphiids are
known to be particularly susceptible to anthropogenic
noise, to which they respond by altering their vocaliza-
tions, respiration rates, swim speeds, diving patterns,
and movement behaviour (Tyack et al. 2011). Chronic
exposure to noise has also been shown to result in dis-
placement, avoidance, shifts in migration path, stress,
hearing damage and strandings (Weilgart 2007a, b).
Greater understanding of the distribution patterns of the
Shepherd’s beaked whale throughout the region is thus
critical to mitigating these impacts (Bell et al. 2018). On-
going sampling with mid-water BRUVS may comple-
ment surface sightings and strandings data to provide
more comprehensive information on the distribution
patterns of this species, as well as providing insights into
the pelagic community of which they are part.
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