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Measuring the size of animals and quantifying their growth are fundamental to answering many ecological questions.
The sperm whale (Physeter macrocephalus) is the largest odontocete cetacean existing today. This animal emits almost exclusively one type of sound called "click"”, used in
different circumstances and for different functions, including communication and echolocation. Clicks are multiple pulses (3 or more) at frequencies ranging from 5 to over 25
kHz, with high sound pressure level (greater than 223 dB) and high directionality. The type of the arrangement, frequency, intensity and duration of the clicks may provide
Insights on behavior, while the range of the pulses in the same click (Inter Pulse Interval - IPl) seems to be related to the size of the emitting animal.

Acoustic methods for estimate the size of sperm whales by measuring the IPI of their clicks have been applied in some different studies; however, very few data on the growth
rate of sperm whale individuals in the Mediterranean Sea is available to date. We recently started to use to recordings collected around Ischia and Ventotene islands
(Tyrrhenian Sea), Italy, in order to estimate the size and the growth of sperm whales that have been photo-identified and recorded at least two times in two different years

between 2004 and 2012.

Here, we report the preliminary analysis on two individuals — one of unknown sex named PMODQ.003 ‘Norma’ (Figure 1) and one immature male named PMODO.015
‘Brunone’ (Figure 2) — over a three year period (2004, 2005 and 2006). The entire dataset counts 60 photo-identified individuals, 20 of which resighted in different years.
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We analyzed a total of 22:36:07 of recordings, 11:07:36 related to ‘Norma’' e 11:28:31 related to E= ==
‘Brunone’.
The acoustic parameters used to characterize the sounds were:
1) Intensity of the acoustic wave (in dB), I.e. the amount of energy (P) which passes through, in
a second, the unit of surface area (S).
2) Rhythm. A number of different parameters were taken into account to assess the rhythms,
Including:

- IPI - Inter Pulse Interval, I.e. the time intervals between pulses within a click.
- Cepstrum, i.e. according to the theory of the signals, the result of the "Fourier Transform"
(FFT) applied to the spectrum (in dB) of a signal.
- ICI (Inter Click Interval), 1.e. the time interval between two clicks.

Different types of acoustic signals emitted by the two sperm whales were classified according
to ICI (usual click, creak, codas, etc.). Sequences of usual clicks were then selected to
measure IPIs. Each click within a sequence was identified, numbered sequentially and saved
In a separate file. A limited number of clicks (n=15 per year for each whale, i.e. 45 per whale),
out of a total of 283.932 clicks for both whales, was sorted out through a simple random
sampling. Selected clicks were initially ‘clean’ from background noises and then checked for
their suitability for the IPI analysis by the means of Audacity 2.0.1 software. Finally, IPIls were
manually derived through the ‘cross correlation’ function in Rainbow Click 4.06 and body length
estimated using different polynomial formulas:

TL=4,833+(1,453*IPI1)-(0,001*IPI%) (Gordon, 1991)
TL=9,75-(0,521*SL)+(0,068*SL?)+(0,0057*SL3) (Gordon, 1991)
TL=(1,258*IPI)+5,736 (Growcott, 2011)

Where TL= total length in meters, IPI=Inter Pulse Interval in milliseconds, SL=spermaceti
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