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The yawn is a ubiquitous behavior marked by invol-
untary mouth opening with elongated inspiration,
a peak in mouth gape, followed by a slow expira-
tion with simultaneous mouth closure (Baenninger,
1997; Walusinski & Deputte, 2004; Guggisberg
et al., 2010; Palagi et al., 2020). This basic yawn-
ing pattern is phylogenetically widespread as it
has been reported for primate species (e.g., chim-
panzees [Pan troglodytes]: Vick & Paukner, 2010;
geladas [Theropithecus gelada]: Palagi et al., 2009;
Tonkean macaques [Macaca tonkeana): Zannella
et al., 2017; and humans [Homo sapiens]: Provine
& Hamernik, 1986; Provine, 2012) and other
mammals (e.g., rats: Anias et al., 1984; African
lions [Panthera leo]: Baenninger, 1987; African
elephants [Loxodonta africana]: Rossman et al.,
2020; wolves [Canis lupus lupus]: Romero et al.,
2014; and domestic dogs [Canis lupus familiaris]:
Silva et al.,2012; Romero et al., 2013), amphibians
(Bakkegard, 2017; Hartzell et al., 2017), reptiles
(Luttenberger, 1975), and some species of birds
(Sauer & Sauer, 1967) and fish (Baenninger, 1987).
Open mouth behavior similar to this sequence
has also been noted for humans (Van Woerden
et al., 1988; Sherer et al., 1990; Sepulveda &
Mangiamarchi, 1995; Petrikovsky et al., 1999) and
rats (Smotherman & Robinson, 1987) in utero but
has been classified as “yawning without breathing”
(Enokizu et al., 2021, p. 2; Enokizu et al., 2022,
p. 106) given that fetuses do not breathe through
the adult respiratory mechanism. As a result of
removing breath from defining the typical yawn
sequence, yawn-like behavior may also be classi-
fied in aquatic species. Fully aquatic mammals, for
example, are voluntary breathers with an anatomi-
cally separate trachea and esophagus and, thus, do
not breath through the mouth (e.g., Enokizu et al.,
2021, 2022). However, some open mouth behav-
iors observed in the common bottlenose dolphin
(Tursiops truncatus; Enokizu et al., 2021) and
dugong (Dugong dugon; Enokizu et al., 2022) have
been described as “yawn-like” as mouth opening
and closing behavior during these open mouth

events resembles that of humans and other terres-
trial mammals.

In humans, the function of yawning is unclear.
Hypotheses regarding yawn behavior range from
sleepiness, respiration and/or circulatory needs,
boredom and arousal, empathy, and thermoregula-
tion among others (for a review, see Guggisberg
et al., 2010). In animals, yawning or yawn-like
behavior may occur as a reaction to encounter-
ing a conspecific (Siamese fighting fish [Betta
splendens]: Baenninger, 1987), as an indicator
of stress (bugerigars [Melopsittacus undulatus]:
Miller et al., 2010), related to feeding (Herman’s
tortoises [Testudo hermanni] and European pond
turtles [Emys orbicularis]: Luttenberger, 1975; lions
and mandrills [Papio sphinx]: Baenninger, 1987;
Red Hills salamanders [Phaeognathus hubrichti]:
Bakkegard, 2017; and eastern hellbender salaman-
ders [Cryptobranchus alleganiensis alleganiensis]:
Hartzell et al., 2017), or during rest (e.g., ostrich
[Struthio camelus australis]: Sauer & Sauer, 1967,
and elephants: Rossman et al., 2020). In aquatic
mammals (South American sea lions [Otaria fave-
scens]: Palagi et al., 2019; dolphins: Enokizu et al.,
2021; and dugongs: Enokizu et al., 2022), yawn-
ing or yawn-like behavior may be associated with
drowsiness and arousal as it occurs during resting
states.

Some aspects of yawn behavior may be socially
modulated. Yawn contagion, for example, is a
physiological response found in several species
of social animals, including humans, that occurs
when individuals yawn after perceiving a yawn
in another individual (for a review, see Palagi
et al., 2020). Contagious yawning has been found
in all hominine species (chimpanzees: Anderson
et al., 2004; Campbell & de Waal, 2011, 2014;
Campbell & Cox, 2019; bonobos [Pan panis-
cus]: Demuru & Palagi, 2012; Tan et al., 2017;
and humans: Provine & Hamernik, 1986; Provine,
1989), as well as in orangutans (Pongo pygmaeus:
van Berlo et al., 2020), cercopithecid monkeys
(geladas: Palagi et al., 2009; Gallo et al., 2021;
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and Tonkean macaques: Palagi & Norscia, 2019),
elephants (Rossman et al., 2020), lions (Casetta
et al., 2021), wolves (Romero et al., 2014), dogs
(Joly-Mascheroni et al., 2008; Silva et al., 2012;
Romero et al., 2013), and rats (Moyaho et al.,
2015). Yawn contagion also occurs interspecifi-
cally between humans and other mammal taxa. For
example, chimpanzees show higher yawn conta-
gion to humans (both unfamiliar and familiar) than
to unfamiliar chimpanzees (Campbell & de Waal,
2014). Similarly, elephants (Rossman et al., 2020)
and dogs (Joly-Mascheroni et al., 2008; Silva et al.,
2012; Romero et al., 2013) yawn in response to
yawning from familiar human caretakers. Herein
is provided what is, to the author’s knowledge, the
first documentation of possible yawn-like behavior
in a beluga whale (Delphinapterus leucas) while
exploring yawn contagion as a possible explanation
for this behavior.

During a behavioral observation session for a
larger study on beluga vocal development (Ames
& Vergara, 2020), a ~20-year-old female beluga
(“Yulka”; Oceanografic, Valencia, Spain) displayed
what appeared to be a yawn-like open mouth behav-
ior (see supplementary video; the supplementary
video for this paper is available in the “Supplemental
Material” section of the Aquatic Mammals website:
https://www.aquaticmammalsjournal.org/index.
php?option=com_content&view=article&id=10&
Itemid=147) in response to a yawn by her human
observer (the author, AEA). AEA observed and
recorded (using a Canon Vixia HF R700; Canon,

Tokyo, Japan) Yulka’s behavior twice daily for 1 h
each observation session during the pre-partum
period of the larger study (see Ames & Vergara,
2020, for detailed methodology). During a morning
observation session, Yulka was drifting at the top of
the water column in Oceanografic’s beluga habitat,
oriented towards AEA, when the author spontane-
ously yawned. During the final phase of the author’s
yawn (expiration and mouth closure), Yulka tilted
her head down and displayed an open mouth behav-
ior for a similar duration to that of the author’s yawn
(~2s). There was an obvious climax to Yulka’s open
mouth behavior, and Yulka was quicker to close
than to open her mouth, similar to a typical yawn
sequence (e.g., Palagi et al., 2020). Curiously, Yulka
emitted a bubble stream immediately following the
closure of her mouth, almost as if some exhalation
was present at the end of the behavior.

As previously mentioned, it is difficult to clas-
sify typical yawning in aquatic mammals given
that yawning in the aquatic environment would
occur separately from breathing, and open mouth
behaviors can also be indicative of alternative
behavioral states. Belugas, for example, typically
display open mouth behaviors in agonistic and
socio-sexual interactions with conspecifics (e.g.,
Hill etal.,2015), so it is possible that Yulka’s open
mouth behavior was due to some environmental
input related to these contexts. However, Yulka’s
only other social group member during this period
within the larger study (“Kairo,” a male beluga
estimated to be in his mid-50s) was in a different

Figure 1. The pool layout of Oceanografic’s beluga (Delphinapterus leucas) habitat adapted from Ames & Vergara (2020,
Figure 1): (A) medical pool, (B) reproduction pool, (C) main public viewing pool, and (D) smaller public viewing pool.
The “beluga” (sketch adapted from Hill et al., 2015, with permission from the original artist, Roni Dietrich) marks Yulka’s
location, and the “camera” marks AEA’s location. Kairo was not visible on camera in pool C, which suggested he was in

pool B or D at the time of the event.
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habitat pool at the time of the event (Figure 1). It
is possible that Yulka was directing agonistic or
other behavior towards AEA, but Yulka’s open
mouth behavior was not accompanied by addi-
tional agonistic (e.g., bites, head jerks, melon
thrusts, jaw claps; Hill et al., 2015; Lilley et al.,
2020) or socio-sexual (e.g., S-postures, lateral
swims, body/genital rubbing, pelvic thrusts; Hill
et al., 2015) behavioral indicators. During the
open mouth event, Yulka was slowly drifting at
the surface of her habitat, reminiscent of the rest-
ing states for which yawning has been described
to occur in dolphins and dugongs (Enokizu et al.,
2021, 2022). Moreover, agonistic open mouth
events are generally < 1 s in duration (Hill et al.,
2015), while Yulka’s open mouth behavior was
~2 s in duration, similar to the duration of yawn-
like behavior in dolphins (Enokizu et al., 2021).
Finally, the time elapsed from the beginning of
Yulka’s open mouth behavior to her maximum
mouth gape was ~1 s in duration, with mouth clo-
sure occurring in < 1 s. An open-close duration
ratio (i.e., the duration of mouth closure divided
by the duration of mouth opening to maximum
gape) of < 1 is a characteristic of yawning in
humans (Barbizet, 1958) and of reported yawn-
like behavior in dolphins (Enokizu et al., 2021)
and dugongs (Enokizu et al., 2022). Consequently,
Yulka’s open mouth behavior could be classified
as yawn-like, though this raises additional ques-
tions as to whether this event was in response to
AEA’s initiating yawn and whether this exchange
was due to yawn contagion.

Yulka was facing AEA at the time of the event,
and the author was the only human in the obser-
vation area. As stated, it was unlikely Yulka was
responding to another social group member, so
if Yulka’s behavior was a response, it was likely
elicited via observation of her human observer.
The slight overlap between the end of AEA’s
yawn and Yulka’s open mouth behavior was
inconsistent with what has been observed for the
timing of yawn contagion in other species, how-
ever. Responses to contagious yawns commonly
occur several minutes after the initiating yawn
(Palagi et al., 2020). In elephants (Rossman et al.,
2020) and dogs (Joly-Mascheroni et al., 2008), for
example, yawn contagion occurred at least 1 min
after repeated yawning by familiar handlers.

In elephants, it is unknown whether familiarity
between allospecifics is influential to contagious
yawning (Rossman et al., 2020), but familiar-
ity seems to be key in dictating yawn contagion
between humans and dogs, and may be related to
bond maintenance (Joly-Mascheroni et al., 2008;
Silva et al., 2012; Romero et al., 2013). Yulka has
been a subject of AEA’s ongoing research regard-
ing beluga whales since the beginning of the larger

study (Ames & Vergara, 2020) in September
2016. However, the current case occurred early
within data collection for the larger study, so it
was unlikely that Yulka was familiar with AEA at
the time of the event (or possibly ever throughout
the course of the study), although yawn conta-
gion can occur between humans and animals with
no degree of familiarity between allospecifics
(Campbell & de Waal, 2014).

Alternatively, Yulka’s open mouth behavior may
have been an imitation of AEA’s yawn. Imitation
occurs when an individual learns about a behavior
by observing another perform it (e.g., Whiten &
Ham, 1992; Heyes, 1993). Like yawn contagion,
imitation is driven socially (e.g., as a form of social
learning; Whiten & Ham, 1992; Heyes, 1993;
Kuczaj & Yeater, 2006), but imitation and yawn
contagion appear to be mutually exclusive expla-
nations for this open mouth behavior in non-human
animals. Imitation, for example, was ruled out as
a likely source of open mouth behavior in yawn
contagion studies of dogs (Romero et al., 2013)
and elephants (Rossman et al., 2020) as responses
of animals in mouth movement control trials (i.c.,
trials in which humans performed mouth-opening
or gaping movements without other yawning indi-
cators) were significantly lower than responses
during trials in which a familiar human yawned.
Yawning may be contagious, then, due to perceived
bonds between individuals that are not necessary
for successful imitation to occur.

Belugas are known imitators. Individuals have
been shown to replicate play behaviors (Jones
& Kuczaj, 2014), trained behaviors (Abramson
et al., 2017), and vocalizations of conspecifics
(e.g., Vergara & Barrett-Lennard, 2008; Murayama
et al., 2014) and allospecifics (e.g., Panova &
Agafonov, 2017). Some anecdotal (Eaton, 1979;
Ridgway et al., 2012) and empirical (Murayama
et al., 2014) evidence indicates that belugas imitate
human speech. One whale appeared to repeat his
own name (Eaton, 1979), while another spontane-
ously emitted human speech-like sounds (Ridgway
et al., 2012). However, there are no reports to the
author’s knowledge of instances during which belu-
gas matched the motor movements of humans like
what has been described herein. Known as kines-
thetic imitation (Kuczaj & Yeater, 2006), match-
ing motor movements with other individuals is
common in mammals. Examples of kinesthetic
imitation in humans include the imitation of facial
behaviors (Meltzoff & Moore, 1977; Meltzoff &
Prinz, 2002); and in marine mammals, Kinesthetic
imitation is exemplified in the synchronous behav-
ior of bottlenose dolphins (e.g., Connor et al., 2000;
Bauer & Harley, 2001; Herman, 2002; Kuczaj et al.,
2012). Bottlenose dolphins have been shown to kin-
esthetically imitate human behaviors as well. For



498 Ames

example, a dolphin that watched a human push a
kickboard with his head on the surface of the water
then pushed the kickboard with its rostrum (Kuczaj
& Yeater, 2006), and dolphins use echolocation to
aid in imitating human-modeled behavior underwa-
ter (Jaakkola et al., 2013). Given the beluga’s pro-
pensity for imitation and social learning, belugas
may also have the ability to imitate human motor
movements.

In summary, Yulka’s open mouth behavior was
yawn-like as characteristics of the behavior were
similar to what has been described for yawning
in other mammal taxa, including a fellow delphi-
noid species. Further, behavioral indicators corre-
sponding with other beluga open mouth behaviors
were not present. More rigorous empirical study
is required to elucidate this behavior further in the
beluga whale. Future directions of research regard-
ing yawn-like behavior in fully aquatic mammals
may illuminate more on yawning as a “breathless”
behavior which, in turn, may have implications
for the function of this behavior in humans. It was
difficult to attribute Yulka’s yawn-like behavior to
either yawn contagion or imitation, though, as it
could not be determined if Yulka’s behavioral dis-
play was a response to AEA’s spontaneous yawn.
However, if this were the case, the timing of the
event (i.e., the overlap between the spontaneous
yawn and the yawn-like behavior) was inconsistent
with interspecies yawn contagion in other mam-
mals. This does not eliminate yawn contagion as
an explanation for Yulka’s open mouth display, but
imitation seems more likely given that belugas are
demonstrated social learners. Ultimately, empirical
study on interspecific kinesthetic imitation in belu-
gas and humans would be necessary to confirm
this ability in the beluga. Yawning in interspecies
exchanges may occur independent of an animal’s
familiarity with its human caretakers, and, thus, the
social processes underlying these exchanges should
be further explored, especially regarding relation-
ships between animals and their human caretakers
in managed care settings.
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