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INTRODUCTION

In he southern cone of America, four species of dol-
phins and porpoises emitting NBHF (Narrow Band
High-Frequency) clicks are sympatric species. Their
acoustic emissions are very similar (frequency content

around 125-130 kHz and narrow bandwidth, see be-
low) and there is currently no way of acoustically clas-
sifying the different species.

"NBHF" SPECIES
Thirteen species of odontocetes, within four families
(Phocoenidae, Pontoporiidae, Kogiidae, Delphinidae)
are known to produce narrow band high-frequency
short echolocation signals usually called NBHF click.
With their bandwidth of usually less than 20kHz and
their peak frequency of about 130kHz, the waveform
of these clicks are polycyclics (fig. 3). In the south-
ern cone of America, two species of Cepharorhynchus,
eutropia (Chilean dolphin) and commersonii (Com-
merson’s dolphin), as well as the Peale’s dolphin
Lagenorhynchus australis and the Burmeister’s por-
poise Phocoena spinipinnis share very similar echolo-
cation clicks as well as coastal habitats. In this study,
only two of them (depicted in fig. 1, 2) where regis-
tered.

TWO CHILEAN SPECIES

Figure 1: Peale’s dolphin Lagenorhynchus australis.

Figure 2: Chilean dolphin Cephalorhynchus eutropia.
Credit : Andres Calderón.

GABOR WAVELET MODEL
The classical acoustical parameters (peak frequency,
centroid frequency, 10dB duration, 3db Bandwidth,
etc, see [1]) used to characterize the NBHF clicks
are probably not precise enough to separate differ-
ent species. We propose a new method of measuring
the frequency and duration of a click, by fitting a Ga-
bor wavelet to the registered click (fig. 3 ). With this
model, in the polycyclic approximation, all the usual
measured parameters are reduced to two : the dura-
tion T and the Gabor frequency f .

ACOUSTICAL PARAMETERS

signal symbol Gabor wavelet

Signal s(t) Ae
− (t−t0)2

T2 cos(2πf0(t− t0) + ϕ)
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√
4ln(10) T ≃ 3.03 T

Dur. ’rms’ ∆t ≃ 1
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Q -3dB Q−3dB ≃ π√
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f0T ≃ 2.67 f0T

Q ’rms’ Qrms ≃ 2πf0T ≃ 6.28 f0T
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ASPECT OF A NBHF CLICK
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Figure 3: Left : example of a Peale’s dolphin echolocation
signal. Right : a Gabor wavelet.

OUR DATASET
From 2021 to 2023, 6 acoustical datasets (3 with
Chilean dolphins, 3 with Peale’s dolphins) have been
collected in different coastal areas of Chile. Each
dataset is of about 3 days of continuous recording at a
sample rate of fs = 512 kHz with the autonomous
High Blue recorder device [2], with visual follow-
up for species identification. With a custom-made
detector [3], we compiled the parameters of around
7500 clicks for the Chilean dolphin and 18700 for the
Peale’s dolphin. In one of the data sets no clicks
have been detected (in Niebla, november 2022) and
in Niebla (december 2022), we visually separated the
two species.

Figure 4: Map of the experiments in Southern Chile

RESULTS
Figure 5 present the density of clicks in the f0, T plane
for each data set. The great majority of the clicks from
the two species and the five places are very similar
and present a f0 around 130 kHz and a T around 50µs
as already noticed by former studies [4, 5]. No dif-
ferences appear between the two species using these
acoustic parameters. The species appear to exhibit
greater variability between sites than interspecifically.

GRAPHICAL RESULTS

Figure 5: Heat map of the clicks analyzed (for each pixel of
size 1kHz/1µs, the log of the number of clicks is computed).
(Results for Peale’s dolphins on the left and Chilean dol-
phins on the right)CONCLUSION

The modelling of NBHF clicks could help reducing
the number of measured parameters and help com-
paring the emissions of differents species. However,
we find in our dataset that the echolocation clicks are
extremely similar. Our data suggest that the differ-
ence between species could be found, rather, in other
types of sounds emitted by the cetaceans. Therefore,
we advocate for a more thorough examination of each
species’ acoustic repertoire. This approach could en-
hance the ability to distinguish between species, lead-
ing to more efficient acoustic monitoring of these en-
dangered animals.
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