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Cougar (Puma concolor) vocalization and frequency shift as a playback response
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Abstract: Recordings of cougar (Puma concolor) vocalizations are rare in the wild. We made two night recordings
from the same individual. The first recording was spontaneous whereas the second was made after a playback
emission (using a third party recording) allowing for comparisons. We measured the calls before and after playback
stimuli using Raven software and noted that only the minimum fundamental frequency presented differences
between calls. As fundamental frequency is closely related to body size, a frequency reduction may indicate
territoriality engagement. Our recording seems to be the first held in the Brazilian wild. Little is known about
cougar natural history and behavior, and our data suggest that acoustic communication may have an important
role on the species intraspecific interactions.
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Resumo: Registros de vocalizagdes de onga-parda (Puma concolor) sdo raros na natureza. Fizemos uma gravacao
espontinea da espécie a noite, em seguida tocamos o playback com uma gravacao prévia disponivel em bibliografia,
o que fez com que a onga-parda se aproximasse e vocalizasse, permitindo que pudéssemos gravar novamente e
assim comparar. Comparamos os chamados antes ¢ depois do estimulo do playback, usando o programa Raven,
e constatamos que somente a frequéncia fundamental minima apresentou diferencas entre os chamados. Como
a frequéncia fundamental estd diretamente relacionada com o tamanho corporal, uma redug@o neste parametro
pode significar defesa territorial. Nossas gravagdes aparentemente sao as primeiras realizadas na natureza no
Brasil. Pouco se sabe sobre historia natural e comportamento da onga parda no Brasil, e nossos dados sugerem
que a comunicagao acustica tem um papel importante nas interagdes intraespecificas desta espécie.
Palavras-chave: bioacustica, felino, gravagdo, Brasil, comunicagdo acustica.
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Introduction

The Cougar (Puma concolor Linnaeus, 1771) has the widest
distribution among felids in Americas and has the greatest range of
any large wild terrestrial mammal in the Western Hemisphere, living
in many kinds of habitats, ranging from the southern Chile (Patagonia)
across North America from the Pacific to the Atlantic, covering the
wider range of latitude than any other wild felid (Wainwright et al.
2010). It’s the second largest felid in Brazil, weighting from 22 to
74 kg and presenting a length of 0.9 to 2.30 m. It has solitary
and terrestrial habits, with diurnal and nocturnal activities, and a
diversified and adaptable diet (Cheida et al. 2011).

Despite its wide distribution, the Cougar is locally rare, threatened
by hunting, loss of habitat and prey shortage (Emmons & Feer 1997).
The size of the species and type of diet requires large home ranges
(Mazzoli 1993). It is threatened of extinction in Brazil as “vulnerable”
(Sana & Cullen 2008). Only a few studies were made all over South
America, which includes systematics (e.g. Cabrera 1957), growth
rates (e.g. Ximenez 1972), use of habitat (e.g. Courtin et al. 1980),
but most studies are concentrated in cougar’s diet (e.g. Yéafez et al.
1986, Emmons 1987, Rau & Jiménez 2002, Villepique et al. 2011). In
southeast Brazil the taxa is Puma concolor capricornensis, considered
as vulnerable especially due to habitat loss (Mazzoli 1993).

Records of Puma concolor vocalizations are rare in the wild
(Smallwood 1993, McCollough 2011). Most encounters with the
species consist in quick sightings. The few recordings of the species
vocalization comprehend scattered reports that include captivity
recordings (Rabb 1959).

There are several types of vocalizations in P. concolor acoustic
communication such as vocalization of the female estrus, purring,
contact with juvenile and vocalizations uttered during hunts or
persecution (Smallwood 1993, Peters 2002, Potter 2002). There are
also reports that the cougar may mimic their prey vocalizations in
the Amazon rainforest (Calleia et al. 2009). This indicates a complex
acoustic communication system yet to be accurately described.

Considering the small number of studies on the acoustic
communication of wild cats, we here describe the vocalization of a
Puma concolor made in the Brazilian wild, comparing vocalization
before and after playback stimuli.

Materials and Methods

We made a spontaneous recording of Puma concolor on March
13" 2010 at night at Artur Nogueira city, Sdo Paulo, Brazil (22° 38’
077 S and 47° 08’ 18” W). We were on a dirt road between a forest
fragment and sugar cane plantation and the animal was around 60 m

away from the recordist. After a few minutes recording, we made
a playback from Emmons & Feer (1997). A few minutes after the
playback stimuli, the cougar approached and vocalized, allowing us
to record it again, now around 30 m away from the recordist. We then
turned the car lights on and saw the animal, which immediately ran
in the opposite direction. The recordings were made with Sennheiser
MEG67 directional microphone and Marantz PMD 671 digital
recorder. Recordings are deposited in the Fonoteca Neotropical
Jacques Vielliard of Universidade Estadual de Campinas, Brazil,
record number FNJV 12910 (before playback) and FNJV 12911
(after playback).

Based on comparisons (Potter 2002) we assumed that both
vocalizations recorded corresponded to an adult, maybe a female
in estrus. However, due to the lack of knowledge on the species
communication and its vocal repertoire, we may not be certain of this.

We measured the calls using Raven software (FFT size of 1200)
and made the statistical analyses using Statistica 7.0. We made the
spectrograms with Soundruler (FFT size of 512). Data is presented
as mean (+ standard deviation). We compared vocalizations using
Mann-Whitney test, with the use of the Bonferroni correction for
significance threshold (attaining an a. = 0.0125).

Results

The call is rich in harmonics and presents frequency modulation,
resulting in the form of an inverted “U” on the spectrogram (Figure 1).
The first vocalization, without playback, lasted 83 seconds (36 calls).
Playback induced the cougar’s approach, as well as the uttering of
a second vocalization, which lasted 73 seconds (36 calls). Only the
minimum fundamental frequency presented differences between
calls (p = 0.004) among the parameters analysed (Table 1, Figure 2).

Table 1. Call parameters of Puma concolor before and after playback stimulus.

Parameters Before After
playback playback
Vocalization duration (seconds) 83 73
Number of calls 36 36
Calls average duration (seconds)  0.65 (0.38) 0.60 (0.22)
Min. FF (Hz) 291 (49) 265 (58)
Max. FF (Hz) 438 (31) 425 (30)
Emission rate (Hz) 0.55 (0.22) 0.56 (0.21)

Min. FF: minimal fundamental frequency; Max. FF: maximum
fundamental frequency.
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Figure 1. Spectrogram of Puma concolor before (B) and after (A) playback at Artur Nogueira, SP, Brazil.
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Figure 2. Frequencies values before (B) and after (A) playback for maximum
fundamental frequency (Max. FF) and minimum fundamental frequency
(Min. FF).

Discussion

Territorial behavior may help explain the differences found
between the minimum fundamental frequency, as frequency is
negatively correlated to body size (Fletcher 2004) and animals may
issue lower frequencies to intimidate a possible rival. As fundamental
frequency is closely related to body size, a frequency reduction may
indicate territoriality engagement and body mass signaling. Moreover,
in spite of the frequency variation found before and after the playback
stimuli, the call should be an honest signal of body size, as the animals
seems to shift the fundamental frequency to its lowest limit, which
should be morphologically determined by body size. That way body
size will be the main restriction to frequency shift, so that the larger
the animal, the lower the minimum fundamental frequency uttered.

Electronic call boxes have been used successfully to lure puma
into snare sites by using prey (e.g., fawn bleats) or puma vocalizations
(e.g., screams, yowling). Programmable call boxes that allow
vocalizations to be played at specific intervals for short periods (e.g.,
30 seconds every hour from 10:00 PM to 6:00 AM) are effective and
useful while a reliable attractant is not developed (Shaw et al. 2007).

Our recording appears to be the first held in Brazil in the wild.
Despite being a common species, with large distribution in the
country (Sana & Cullen 2008), as other top carnivores, it occurs
at low densities (Wainwright et al. 2010) so that little is known
about its natural history and behavior, and the available data comes
from captive individuals or monitored by tracks, cameras trap and
telemetry (Rabb 1959, Shaw et al. 2007). Our data indicates that
acoustic communication may have a central role within the species
intraspecific interactions. That way, more studies are necessary to
properly describe the role of acoustic communication on aspects of
species biology such as mate attraction or territoriality.
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