
The long-finned pilot whale (Globicephala
melas) is a species with a complex and
structurally variable vocal repertoire. Such as
all the odontocetes produces whistles, which
are tonal and continuous sounds with 0.1 s
minimum length and modulated contour with
at least one part that reaches 3 kHz frequency.
Often these vocalizations present a multiples of
the contour named «overtones»1. Very little is
known regarding of the inner Mediterranean
sub-populations occurring from the eastern
Alborán Sea to the Ligurian Sea2 .

The acoustic features of 919 pilot whales’ whistles (i.e., tonal,
frequency-modulated sounds with a variable/aberrant contour)
were identified in 30 recordings collected between 2011 and
2020 in the north-western portion of the Pelagos Sanctuary
(NW Mediterranean Sea). Each whistle was characterized by
extracting the maximum, minimum, starting and ending
frequency, duration, number of inflection points and overtones.
Then, the presence of potential signature whistles (pSW), a
category of whistles used to transmit identity information
within the group2, was investigated using the SIGnature
IDentification (SIGID) method based on the whistles’ repetition
pattern (at least 5 times in an interval of 1–10 s)3.

METHODS

CONCLUSIONS
pSWs maximum frequency and duration, and the overtones occurrence, resulted
significantly higher than other whistles (Kruskal–Wallis H test, p<0.05), allowing
discrimination between pSWs and non-signature whistles. Overall, the whistles’
maximum frequency, duration, and the number of inflection points seem higher than
values reported in other geographical areas (Indian Ocean4, Atlantic Ocean5, Pacific
Ocean4), suggesting possible group-specific vocalization patterns and/or effect of
anthropogenic disturbance.
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RESULTS 
About 50% (n=430) of the analyzed whistles was classified as pSW, seemingly belonging
to 17 different types (3 of which recorded in different years). Minimum and maximum
frequency averaged 2.4±1.2 KHz and 10.2±4 KHz, respectively, with an initial frequency of
2.8±1.6 KHz, a final frequency of 4.5±3.8 Hz, and a duration of 1.1±0.4 seconds. The
number of inflections and overtones averaged 1.5±3.3 and 2.5±1.5, respectively (Tab. 1).

Low Frequency 
(Hz)

High frequency 
(Hz)

Duration 
(s)

Start frequency 
(Hz)

End frequency 
(Hz)

Frequency 
range (Hz)

Inflection 
points (n)

Overtones 
(n)

Median 2061 10545 1.11 2262 2849 8010 0 2

Mean 2417 10270 1.05 2874 4554 7774 1.47 2.39

SD 1247 4021 0.39 1632 3840 3812 3.23 1.47
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Fig. 1 A) and B) are two examples of pSW sequences. Nine boxes: 
spectrograms showing nine different pSW extracted from the recordings.

Tab. 1 Descriptive statistics of the pSW acoustic parameters.

mailto:federico.ntl93@gmail.com

