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Mating is critical to the propagation of cetaceans, 
and while much of this system is biologically 
hardwired or uses innate behavioral systems (see 
Hogan, 2001, for details on the development of 
behavior systems), there is evidence that learned 
behaviors contribute significantly to a species’ suc-
cess. However, the mechanisms by which cetaceans 
select their mates or develop the critical behav-
iors needed for mating success remain unknown. 
Whether females select male humpback whales 
(Megaptera novaeangliae) based on an intriguing 
song (see Herman, 2017), or female harbor por-
poises (Phocoena phocoena) choose males that 
show the best aerial maneuvers (Keener et al., 
2018), or female river dolphins (e.g., Inia geoff-
rensis) choose the male that presents the best stick 
(Martin et al., 2008; Araújo & Wang, 2012), or male 
bottlenose dolphins (Tursiops truncatus) choose 
previously successful breeders (Schaeff, 2007), we 
do not fully understand the roles of innate behaviors 
or learned behaviors within cetacean mating sys-
tems (reviewed by Orbach, 2019; Schaeff, 2007). 

Belugas, or white whales (Delphinapterus 
leucas), are odontocetes that inhabit Arctic and 
subarctic waters, and live in a fission-fusion social 
system (Michaud, 2014; O’Corry-Crowe et al., 
2020; Mayette et al., 2022), with seasonal migra-
tions between winter hunting areas and summer 
socializing areas (Frost & Lowry, 1990; Lydersen 
et al., 2001; O’Corry-Crowe et al., 2018). There 
are 22 recognized beluga stocks, two of which are 
critically endangered: (1) the Cook Inlet stock and 
(2) the St. Lawrence River stock (Pippard, 1985; 
Lowry et al., 2012). One of the most important 
questions that remains is why these two stocks 
continue to decline in number. While many expla-
nations include anthropogenic effects, such as 
noise, toxins, boat traffic, and strikes (Krasnova 
et al., 2015; Lesage, 2021; Vergara et al., 2021), 
there may also be an issue with mate selection. 
As a sexually dimorphic species with males about 
1.5 times larger than females (Heide-Jørgensen & 

Teilmann, 1994; Stewart, 1994), some scientists 
have suggested that females may choose their 
mating partners. Unfortunately, this suggestion 
remains speculative as a systematic study on mate 
selection has yet to be conducted, and the possible 
mechanisms have not been elucidated. 

Socially, belugas are considered gregarious as 
they can be found in large social groupings, espe-
cially during the summer when hundreds or thou-
sands of belugas converge on socialization areas 
(e.g., Cunningham Inlet; Sergeant & Brodie, 1975). 
While migrating to hunting grounds, some stocks 
of belugas are thought to split off into smaller, 
sex- and age-based social groups that appear to 
be related (O’Corry-Crowe et  al., 2020). That is, 
adult males may be found in small social groups 
that travel separately from larger social groups that 
include females and their sexually immature off-
spring (O’Corry-Crowe et  al., 2020). Curiously, 
despite the tendency to be found in large social 
groups that travel together, there appear to be 
limited social interactions indicative of bonded 
animals. Work with belugas in managed care has 
shown that adult and juvenile males appear to have 
partner preferences when provided opportuni-
ties for same age and sex companions (Hill et al., 
2015a, 2015b, 2018; Mazikowski et  al., 2018; 
Lilley et  al., 2020), and this same-sex preference 
emerges early in development (Mazikowski et al., 
2018; Ham et al., 2022). Adult females appear to be 
much more independent and bond primarily with 
their unweaned offspring (Krasnova et  al., 2006, 
2009, 2014). The frequent socio-sexual behavior 
observed in males and young females is very rarely 
observed in adult females (Hill et al., 2015b). As 
calves, females do appear to have partner prefer-
ences at times but are much more variable in their 
interactions with others (Ham et al., 2022). 

Behaviorally, observations from both the natu-
ral habitat and managed care corroborate that 
belugas are extremely vocal and display ori-
ented—whether the beluga stock inhabits the 
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muddy waters of the Cook Inlet or the clear waters 
of Cunningham Inlet (Horback et al., 2010; Hill 
et al., 2015b; Lomac-MacNair et al., 2016). One 
area of research that our laboratory has pursued 
is the development of socio-sexual behaviors and 
their relationship to non-conceptive behaviors and 
courtship-oriented mating behaviors. Since 2007, 
one beluga population in human care has been 
studied systematically using the same data collec-
tion protocols, creating a large behavioral dataset 
(Hill & Nollens, 2019). This longitudinal study 
has provided opportunities to follow the develop-
ment of beluga behavior, with some animals fol-
lowed since their birth and through their juvenile 
and subadult phases. In total, 20 different belugas 
(12 females and 8 males, ranging between birth 
and 35+ y) have been observed. Over the years, 
social composition has varied with respect to the 
adult males and sexually maturing subadult males 
present in this population and, occasionally, the 
number of sexually mature females. Animal care 
staff typically determine the daily social composi-
tions but often group the belugas in compositions 
that are typical of wild populations (i.e., mothers 
and calves, mixed age and sex weaned immatures, 
and adult male and females without offspring).

Because breeding season occurs annually (usu-
ally February to May for this population, which 
is similar to wild populations; Heide-Jørgensen & 
Teilmann, 1994), social compositions are managed 
to simulate the breeding environments in the wild. 
After a number of years of study, it became clear 
that behavioral milestones existed and depended 
on social composition, especially with regard to 
the socio-sexual repertoire, which overlaps with 
and precedes the courtship/mating repertoire (see 
Ham, 2021; Ham et al., 2022). Ham et al. (2022) 
found these beluga calves (male and female) per-
formed some elements of adult male courtship 
behavioral repertoire, but those behaviors were 
not well-formed and developed in a piecemeal 
fashion instead of emerging simultaneously. By 
the time the same male calves reached juvenile and 
subadult status (i.e., approximately 4 to 6 y and 7 
to 10 y, respectively; sexual maturity is achieved 
by most males after 10 y; Robeck et  al., 2005), 
many aspects of the courtship and mating reper-
toire were more fully developed (i.e., adult-like in 
topography) (Lilley et al., 2020). Together, these 
studies suggested that mating behavior, especially 
behaviors involved in courtship, by male belugas 
may have a learned, behavioral component that 
subsequently could affect their future success as 
a progenitor. These behavioral emergence trends 
were moderated by the presence or absence of 
adult male or immature male belugas. Ham et al. 
(2022) found that calves with older, mature males 
present during their pre-weaning years produced 

socio-sexual behaviors at an earlier age than 
those who had not had older, mature males pres-
ent, whereas weaned, immature males were more 
likely to display socio-sexual, courtship behaviors 
if young calves were present (Lilley et al., 2020). 
It is unclear if the presence of an adult male pro-
vides a model for adult male courtship behavior 
or enables immature animals to practice with the 
older males, while the presence of younger calves 
provides more opportunities to practice. It is 
likely a combination of both explanations given 
that immature animals occasionally displayed 
socio-sexual or future courtship behaviors toward 
inanimate or inappropriate stimuli such as envi-
ronmental enrichment objects or humans (Ham 
et al., 2022). These trends suggest that emergence 
and mastery of some innate behaviors that are later 
exhibited in the adult male courtship/mating rep-
ertoire are influenced by the social composition 
and presence of older males, which could have 
long-term consequences on reproductive success. 
That is, if one male beluga is more socially adept 
due to previous exposure and practice (i.e., court-
ship behaviors) compared to another, future inter-
actions with females may be affected, especially if 
female mate choice occurs.

In belugas, copulation is rarely observed. 
Glabicky et  al. (2010) described the seasonal 
increase in pelvic thrusting for males that is cor-
related with the mating season, and Ham et  al. 
(2021b) found that sexual play and other social 
behaviors fluctuate on a seasonal basis, peaking 
when mating and calving occurs in concert with 
hormones (Robeck et  al., 2005; Richard et  al., 
2017). Despite many 24-h observations, few repro-
ductive copulations were ever recorded for a breed-
ing population of belugas with two adult males and 
seven adult females, but copulation had occurred as 
indicated indirectly by pregnancies. The adult male 
courtship sequence typically begins with directed 
gazes, follows at a distance, closer proximity lat-
eral presentations, horizontal S-postures with the 
genital region thrust forward, and bubble trails with 
some open mouth displays (Lilley et al., 2022). In 
addition to visual displays, the adult male also pro-
duces a deep foghorn vocalization more frequently 
during the breeding season and may become more 
vocal (observations that need to be studied system-
atically). If a female is interested, she will swim 
with the male. In our experience, these sequences 
do correspond with follicular activity and can last 
up to a week (H. Manitzas Hill, pers. obs.).

Based on multiple observations across years 
and multiple facilities, it appears that adult males 
may vary in their mating success. Whether this 
mating success is related to body condition, 
vocalizations, behavior, or some other unidenti-
fied element, the mechanism remains unknown. 
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In this paper, we describe a series of observa-
tions that were categorized as courtship displays 
by two different immature males toward two dif-
ferent older, unrelated adult females. Both anec-
dotes have not been described before nor have 
they been included in previous work on under-
standing the emergence of behaviors represented 
initially in socio-sexual repertoires as immature 
males and later represented in courtship/mating 
repertoires. 

Anecdote One

One observation occurred in May of 2012 in which 
an almost 5-y-old sexually immature male beluga 
initiated a sequence of social interactions that were 
perceived as courtship attempts toward a mature 
female. As shown in Supplemental Video A, the 
male initially presented to the mature female and 
swam alongside her (the Supplemental Videos 
for this paper are available in the “Supplemental 
Material” section of the Aquatic Mammals website: 
https://www.aquaticmammalsjournal.org/index.
php?option=com_content&view=article&id=10&It
emid=147). In most other circumstances, the adult 
female would have ignored him and swam away or 
responded with agonistic behavior (e.g., Horback 
et al., 2010; Ham et al., 2021a). However, on this 
occasion, she continued to reciprocate the interac-
tion with similar responses. The resulting interac-
tions between the two belugas included bubble 
streams typically produced by the male, circle 
swimming around the adult female by the imma-
ture male, open mouths by both, mouthing along 
the female’s body by the male, and mouth-to-
mouth interactions with each other (see Hill et al., 
2019, for a description of mouth-to-mouth inter-
actions between juveniles). The intriguing piece 
to this observation was that the social interaction 
was atypical for both animals. While tolerant to 
calves, the mature female either ignored or vocal-
ized with a threat bark and head jerk when this male 
had previously swam too closely. Likewise, this 
immature male rarely attempted to swim with adult 
females as he spent more of his time interacting 
with younger animals or with the adult male (Hill 
& Ramirez, 2014; Lilley et al., 2020; Ham et al., 
2022). Throughout this unusual social interaction, 
the male displayed many elements of the socio-
sexual and courtship repertoires but did not do so 
in a typical adult behavioral sequence or form, and 
some behaviors such as an erection and thrust were 
missing (Glabicky et al., 2010; Hill et al., 2015b; 
Lilley et  al., 2022). This social interaction lasted 
for approximately 3 min and was one of the first 
attempted courtship interactions observed for this 
immature male with an adult female.

Anecdote Two

A second set of observations occurred with a dif-
ferent 7- to 8-y-old male beluga and a different 
adult female between March and April 2020 (four 
observations), again in July 2020 (one observa-
tion), and then again between May and June 2021 
(three observations). Like the other male beluga, 
this immature beluga also directed lateral presen-
tations and pair swims toward the adult female. 
Unlike “Anecdote One,” in which the female 
engaged with the male and reciprocated some of 
the behaviors, in this set of observations, the adult 
female played a more active role. That is, this 
female actively solicited attention from the male 
by also displaying lateral presentations and bubble 
streams in addition to maintaining the social inter-
action through spatial proximity. Generally, the 
male displayed lateral presentations to the female, 
swam alongside her, exhibited sexual S-postures, 
bubble streamed, produced several open mouths, 
and had small erections several times (despite 
being capable of full erections and previously 
observed with penile erections). However, con-
tact was minimal, no mouth-to-mouth interactions 
occurred, and only occasional pelvic thrusting was 
observed. Like the younger male in “Anecdote 
One,” these sequences were incomplete in com-
parison to previously recorded adult male court-
ship displays. On one occasion, the male opened 
his mouth at the surface and then, after submerging 
and beginning the presentation behavior, produced 
simultaneous bubbles from both his blowhole 
and his mouth. Following this behavior, the adult 
female also produced bubbles from the blowhole 
while reciprocating an S-posture toward the male 
(see Supplemental Video B).

Knowledge of the courtship and mating process 
in belugas would benefit beluga populations in 
their natural habitat as well as beluga populations 
in managed care (see Manitzas Hill et al., 2021). 
While some behaviors of the courtship repertoire 
emerge as part of the developmental process of 
calves, other behavioral aspects of the repertoire 
may benefit from socially appropriate models, like 
the presence of older male subadults and adults to 
observe and potential adult females with whom 
to practice. This idea is supported by research 
with bottlenose dolphin juvenile males that have 
been observed to practice socio-sexual behavior 
with adult females, age-matched conspecifics, and 
adult males (Mann, 2006; Harvey et  al., 2017). 
Based on the timing of the seasonal breeding in 
wild populations and gestation length, it seems 
plausible that the summer gatherings of belugas, 
where animals of both sexes and all ages are pres-
ent (O’Corry-Crowe et al., 2018, 2020), is a time 
that immature calves may be able to observe how 



544 Manitzas Hill et al.

subadult and adult males court the adult females 
and potentially even participate in a more playful 
manner (Lilley et al., 2020; Ham et al., 2022). If 
male competition is present in belugas (see Kelley 
et  al., 2015), most likely in subtle forms, and 
female choice occurs, then observation of suc-
cessful males (i.e., able to copulate with a recep-
tive female) could influence future reproductive 
success for the immature males. 

The two sets of observations described herein 
provide additional insight to the development of 
courtship in belugas. Based on our longitudinal 
work, socio-sexual behavior, which is often play-
ful, emerges early (in the first month of life) and 
is directed first toward the calf’s mother and sim-
ilar-aged calves for both male and female calves 
(Ham et al., 2022). These behaviors subsequently 
become more refined and complex over time with 
practice, especially when exposed to older imma-
ture males and adult males (Hill et  al., 2015b; 
Lilley et al., 2020; Ham et al., 2022). Same-sex, 
socio-sexual behaviors become more frequent 
for males as they mature, whereas these behav-
iors drop off for females (Lilley et  al., 2020). 
Although immature females may be the recipient 
of attempted pelvic thrusts and courtship maneu-
vers by immature and mature males, the females 
do not practice the same behaviors as frequently 
as they mature. Clearly, more observations are 
needed to better understand the mating system of 
belugas. However, it seems reasonable that prac-
tice with specific courtship behaviors and its adult 
sequence is needed to develop the repertoire fully, 
and this process can be facilitated by the presence 
of appropriate male models and potential adult 
female partners as males near sexual maturity. For 
example, with different observations that could 
be categorized as mating practice for immature 
male belugas, the adult male that was present 
in the social composition was observed to inter-
vene between the interacting immature male and 
adult female at times while making no response 
other times; no pattern was observed depending 
on current group composition (H. Manitzas Hill 
& M. Lilley, pers. obs.). Future studies should 
attempt to correlate frequency and/or refinement 
of socio-sexual behavior and mating success (i.e., 
number of successful pregnancies, number of 
calves sired). This knowledge can inform animal 
management processes for both captive and wild 
populations, especially beluga stocks that are 
critically endangered, and should continue to be 
studied systematically in both settings.
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