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Abstract — A photo-identification study of P
macrocephalus was carried out from 2016 to 2018 in the
Gulf of Taranto, providing information on its
distribution. Photographs of flank and flukes of
individuals were collected to identify their natural
marking pattern. In addition, a catalogue of photo-
identified individuals was stored and embedded in the
digital DolFin platform. During the study period, 13
sightings were recorded in the Gulf of Taranto in a
depth range between 550 and 1200 m with a mean value
of 853+193 m. The group size ranged from 1 to 7
specimens and calves were noted. Twelve sperm whales
were photo-identified, showing a prevalence of marks
on their flanks than flukes. The occurrence of sperm
whale on the continental slope grounds suggests that
the northernmost portion of the Taranto Valley canyon
system can be a suitable habitat to this species as well
as for other 4 cetacean species that, here, regularly
perform essential tasks for their survival.

I.  INTRODUCTION

The sperm whale Physeter macrocephalus is widely
distributed at Mediterranecan scale, from the Strait of
Gibraltar to Levantine basin [1], inhabiting offshore and
continental slope waters, especially those characterized by
a high primary production [2] and oceanographic frontal
systems with marked temperature discontinuities [3]. In
addition, a strong correlation can be found between sperm
whale distribution and areas characterized by the presence
of mesopelagic cephalopods [4] [5].

In the Mediterranean Sea the distribution of sperm whales
seems varies depending on sex and on the number of
individuals forming the group, similarly to that observed
in ocean [6] [1]. In general, males seem to stay north of the
41° parallel without forming cohesive groups at the surface,
performing seasonal migration in the southern part of

Mediterranean basin also for the breeding purpose [6] [7]
[8]. On the contrary, females and their offspring seem to
remain south of the 41° parallel forming clusters of up
seven animals, at the surface. However, both single
animals and groups of females with calves might co-habit
as reported in waters surrounding Balearic Islands,
Tyrrhenian Sea and in the northern part of the Hellenic
Trench (Greece) [6] [7] [8].

Regarding the inter-basin movements of sperm whale,
even if they are poorly documented they seem to be able
to sustain the gene flow within the Mediterranean
subpopulation, that is considered separate from the
Atlantic ones [6] [8] [9].

Unfortunately, a wide range of threats including habitat
fragmentation, resources depletion, entanglement in
driftnets, ship collisions, noise pollution and plastic debris
ingestion, affects the Mediterranean subpopulation of P.
macrocephalus that is assessed Endangered by IUCN Red
List [5]. In this light, an increase in monitoring effort is
required to rise knowledge regarding sperm whale’s
distribution, behaviour and habitat use, helpful to suggest
indications and practices for its conservation.

This study provides the first data on the photo-
identification of sperm whale in the Gulf of Taranto and
update information about its distribution. In addition, the
catalogue of geo-referred images of P. macrocephalus
acquired in the study area from 2016 to 2018, were
provided and stored in the digital platform DolFin.

II.  MATERIALS AND METHODS

A. Study area

The Gulf of Taranto extends from Santa Maria di Leuca
to Punta Alice covering an area of about 14000 km? (Fig.
1). It shows a complex geomorphology with narrow
continental shelf and steep slope cut by several channels in
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the western sector and descending terraces in eastern one.
The central sector is characterized by the submarine
Taranto Valley canyon system. This peculiar morphology
involves a complex distribution of water masses and the
occurrence of upwelling phenomenon with high seasonal
variability [11] [12].
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Fig. 1. Map of the Gulf of Taranto (Northern lonian Sea,
Central-eastern Mediterranean Sea) with indication of
sightings of P. macrocephalus occurred from 2016 to

2018.

B. Data collection and analysis

Photo-identification data of sperm whale were collected
from 2016 to 2018 during surveys targeting small
odontocetes carried out only in favourable weather
conditions (Douglas scale < 3 and Beaufort scale <4). The
sampling effort was set to approximately 5 h/day along 35
nautical miles (nm) and to survey speed of about 7.5 knots.
Once an individual or a group of sperm whales have been
sighted, they were followed switching to off-effort and
they were approached from behind at very low speed
minimizing the risk of disturbance [12][13].

Photographs were collected by two photographers placed
on the bow of vessel with a Nikon D3300 digital camera
with Nikon AF-P Nikkor 70-300 mm, f4,5-6,3G ED lens.
They were taken as consecutive shots in order to capture
the entire emerged body from the blowhole to the caudal
peduncle (flank), the dorsal fin and whenever possible,
both ventral and dorsal side of fluke, when it was raised in
the air before a deep dive [14]. In addition, date, time of
sighting, sea weather conditions, geographic coordinates,
group size (number of individuals), depth (m) were
recorded.

A manual photo-identification was performed by two
expert biologists, employing as skilful markers the shape
of dorsal fin as well as the occurrence of pigmentation, the
shape and colour of patches and other mark types
according to [15]. An individual has been defined photo-
identified only if there was the availability of photographs
of his flukes (used as main feature for the photo-
identification analysis) and his right and/or left flank.
Exception is made for calves due to their different surface
behaviour, with no deep diving and emersion of their
flukes. Finally, photographs of each photo-identified
individual was stored and embedded in the digital DolFin
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platform [16].

1.  RESULTS

From 2016 to 2018, 13 sightings of P. macrocephalus
were recorded applying 843 km of survey effort, 65 hours
of observation. Sightings occurred in a depth range
between 550 and 1200 m with a mean value equal to
853+193 m (Table 1). Moreover, the distance from the
nearest coast ranged between 11 and 27 km with a mean
value of 2244 km. The group size ranged from 1 to 7
specimens and the occurrence of two calves were noted.
Through the study period, 12 sperm whales were
successfully photo-identified thanks to the presence of
marks on their flukes and flanks. Among those 12
individuals, 9 were observed only once; 2 adult individuals
and 1 calf were re-sighted twice in the same year, within 3
months. Ten different mark types were observed in photo-
identified sperm whales (Fig. 2), of which 8 were present
on the flanks, 6 on the flukes and 4 mark types were
common to the both areas (Table 2). Non-circular light
patch, knobs and white area resulted types of marks with
the highest frequency of occurrence on flanks whereas the
most frequent marks on the fluke were notch, peak and
non-circular light patch (Fig. 3).

Table 1. Date, depth and number of individuals of sperm
whales observed in the Gulf of Taranto, from 2016 to

2018.

Date of sighting  Depth (m)  N. individuals
10/07/2016 940 7
11/07/2016 1000 7
03/10/2016 1000 2
06/10/2016 1000 7
05/07/2017 900 1
05/07/2017 950 1
06/07/2017 1200 2
04/07/2018 550 1
05/07/2018 650 3
21/07/2018 800 2
22/07/2018 600 1
06/08/2018 850 1
14/09/2018 650 7
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Fig. 2. Mark types observed in photo-identified sperm
whales.

Table 2. Mark types observed in the photographs

analyzed.
Mark type Flank Fluke
Pigmentation
White area (WA) X
Light area (LA) X X
Patch
Non-circular light patch (NCP)  x X
Circular light patch (CLP) X X
Circular dark patch (CDP) X
Other
Knobs (KN) X
Scar (SC) X
Disease (DI) X X
Notch (NO) X
Peak (PE) X
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Fig.3. Frequency of occurrence of different mark types on
flank and fluke of photo-identified individuals.

IV.  CONCLUSION

This study corroborates information on the distribution
of P. macrocephalus in the Gulf of Taranto through a
photo-identification study carried out from 2016 to 2018.
The occurrence of sperm whales on the continental slope

grounds and at a relatively brief distance from the coast
resulted similar to that observed in other Mediterranean
areas [17] [18], suggesting the northernmost portion of the
Taranto Valley canyon system as a possible suitable
habitat to this species. The observation of groups of 7
individuals, including calves, seems to confirm the
occurrence of larger groups in the southern Mediterranean
Sea [19] [6] [20]. Nevertheless, the sightings of single
individuals and of aggregation of 2-3 sperm whales result
more frequent than larger aggregation similar to
observations made in the western Mediterranean basin [21]
[6] [22] [23] and along the Hellenic Trench [20].
Concerning the photo-identification of sperm whales, the
use of flank photographs, supporting those of flukes,
resulted advantageous because this body zone resulted the
most marked as for sperm whales observed in the Pelagos
Sanctuary [15]. In effect, the reduced occurrence of sperm
whales’ predators in the Mediterranean Sea compared to
open ocean, seems to cause a low degree of marks on their
flukes, thus making them not very useful to the photo-
identification process in this area [24] [15]. Moreover, the
presence of non-circular light patch, white area and knobs
with a high frequency on flanks resulted useful marks in
the photo-identification of P. macrocephalus [15] as well
as of the pink river dolphins Inia geoffrensis [25], the
common bottlenose dolphin Tursiops truncatus [26] and
the humpback whale Megaptera novaeangliae [27].
Although further investigation on the habitat use, site
fidelity of P. macrocephalus in the Gulf of Taranto are
necessary, the results highlight the importance of the
Taranto Valley canyon system for this endangered
odontocete as well as other cetacean species using the Gulf
of Taranto as an area regularly used to perform essential
tasks for survival [28] [29] [30] [31]. Likewise, the
implementation of the catalogue of images of photo-
identified sperm whales in the study area and the desirable
data sharing with other institutions could provide helpful
indication on its movements within the Mediterranean
basin.
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