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B Occanografic's beluga habitat pools.

The red “X” marks the semi-permanent hydrophone installations. The remaining features include: A) The poolside observation areas,
B) the trainer’s office, C) the medical pool, D) the reproduction pool, E) the main beluga pool, F) the public viewing area, G) training

platforms (jet floats), and H) decorative rock features in the pool. Values in red are pool dimensions in meters.
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Behavioral Observations

All behavioral observations were recorded in Timestamped Field Notes, an

iPhone application that applies the time in hours, minutes, and seconds to an entered

observation. The time codes for both digital hydrophones were synced with the time

displayed by the iPhone prior to deploying the hydrophones so that the time stamps of the

underwater recordings and the behavioral observations would be the same. Detailed

behavioral observations could be generally grouped into one the following categories:

1y

2)

3)

Animal orientation and distance relevant to the position of the
hydrophone(s). Pool position and orientation of the belugas were consistently
noted so that vocalizing individuals could later be identified. Distance of an
individual from the hydrophone was also included when deemed necessary
(e.g., when an animal was at source level distance, or 1 m, from the
hydrophone).

Vocal information. This included observation of bubble stream emission
from the calf and signaler identification when calls could be heard from the
surface and localized to a beluga.

Separations. Both voluntary and involuntary separations were recorded.
Voluntary separations occurred when either the calf or the mother left the
dyad for a period of time. Involuntary separations included the gating, or
removal of an individual to another pool, including the medical pool for
medical procedures, or the temporary restraint of a beluga by animal care
staff. Temporary restraint by trainers occurred frequently during Kylu’s early
life as he was hand-raised, requiring several daily feedings during which he

needed to be held. When any type of separation occurred, the beluga(s) that
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4)

8))

was being separated or that was responsible for the separation was recorded in
addition to the duration of the separation and the animal responsible for the
reunion if the separation was voluntary.

On session. When any of the animals were in training sessions, the belugas
involved and start, and end time of the session were recorded.

Play. All instances and types of play were recorded for both Kylu and Yulka
(Kairo was not especially active or playful during the study given his age).
This included:

a. Object play- when a beluga interacted with a toy in the pool or pool
feature (e.g., training platforms, gates, hydrophone installations).

b. Bubble play- when a beluga could be seen visible producing bubbles
and interacting with their own or another beluga’s bubbles.

c. Motor play- when a beluga manipulated an aspect of its body. This
manifested itself most commonly in contraction/release movements in
the melon, mouth movements, bouncing the head up and down rapidly
in a nodding motion, and breeching/porpoising.

d. Water play- when a beluga “spit” or splashed water.

e. Trainer play- when a beluga was in play or enrichment session with
trainers.

f. Social play- when belugas were playing together or when Kylu would
interact with harbor seals (Phoca vitulina) that were temporarily
housed in the beluga habitat for some of Kylu’s development.

g. Solitary play - when Kylu was playing on his own.
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6)

7)

8)

9)

Aggression/Aggravation. Obvious aggressive behaviors included jaw
clapping, head jerking, open mouths, and chase/flee events. This also included
aggressive instances of Yulka towards the trainers when the calf was first
born, and the trainers attempted to separate the dyad for medical procedures or
feeding sessions in addition to instances of calf discipline or herding by
Yulka. Also, there were occasions when Yulka or the dyad would swim with
high energy in stereotypical patterns. This would usually occur when the
habitat grew noisy or sometimes prior to or after training sessions.

Tactile. When a member of the dyad rubbed, bumped, or maintained physical
contact with a body part of the other beluga. This also included affiliative
mouthing.

Sexual. Occasionally as Kylu matured, an erection could be seen while he
swam with and/or was rubbing on his mother.

Nursing. This included changes in beluga swim positions or swim speed as
the calf prepared to nurse, Kylu’s “bumping” (Recchia, 1994) of Yulka’s

mammary region, and actual latched on behavior.

10) Swim position. These positions included:

a. Mother/calf position- when the calf would swim directly under the
mother’s peduncle.

b. Echelon position- when the calf would swim in the mother’s slip
stream above and to the side of her dorsal ridge.

c. Pair swim- in which the calf and mother were swimming together in an

unspecified position, usually side by side.
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d. Pair swim with contact- in which the mother and calf swam together
while keeping some form of tactile contact.
Swim position also included periods of time when the dyad was swimming in
stereotypical swim patterns or stationary together at the surface of the pool.

Video recordings were collected continuously in the pre-partum period and
opportunistically until February 14", 2017 at which point filming stopped as observations
entered in the Timestamped Field Notes application proved to be more useful than
referencing video recordings. However, video recording was re-introduced during
physical introductions of the calf to Kairo on June 26" and 27%, 2017 as these sessions
were marked by a flurry of activity in which detailed observations were difficult to
obtain. All videos were recorded with a Canon Vixia HF R700, except for the medical
isolations in Kylu’s 23" month of life (discussed further below) during which an iPhone
8 camera was used to record video. Again, this was due to increased activity of the
whales that was better captured on video instead of observational notes. When video
recordings were referenced in the study, a time stamp was applied to the video and linked
to the corresponding time in the acoustic recordings.

Localization of vocalizing individuals

Bubble stream methodology was employed during the calf’s early life when
bubble streams often coincided with simultaneous sound production. This method has
been consistently employed in studies of vocal development in young odontocetes
(Bojanowski, Veit, & Todt, 2000; Bowles, Grebner, Musser, Nash, & Crance, 2015;
Favaro, Gnone, and Pessani, 2013; Fripp & Tyack, 2008; Gnone & Moriconi, 2010;
Hooper, Reiss, Carter, & McCowan, 2006; Killebrew, Mercado, Herman, & Pack, 2001;

McBride & Kritzler, 1951; McCowan & Reiss, 1995; Mello & Amundin, 2005; Miksis et
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