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There have been few systematic studies of
behavioral laterality in cetaceans. Lateralized
behavior (i.e. a consistent preference or bias for one
movement direction or one side of the body) exists
in a number of nonhuman species (Springer &
Deutsch, 1989; Bradshaw & Rogers, 1993; Hopkins
& Morris, 1993, for reviews). In humans,
population-level lateralized behavior (e.g. handedness) is associated with functional asymmetries in
such complex processes as language (Springer &
Deutsch, 1989). Such findings are important for
understanding the evolution of the brain in
general and for revealing underlying functional
asymmetries in other species that are similar to
those in humans.
Those studies on cetacean laterality that do exist
point compellingly to the possibility that the level of
behavioural asymmetry in some cetaceans is on a
par with that in humans and other primates. Studies
of gray (Eschrichtius robustus) and humpback
whales (Megaptera novaeangliae) strongly suggest a
population-level right-side bias in bottom-feeding
(Kasuya & Rice, 1970; Clapham, Leimkuhler, Gray
& Mattila, 1995) and flipper slaps (Clapham et al.,
1995, in gray whales). Also, numerous reports suggest that wild coastal bottlenose dolphins (Tursiops
truncatus) exhibit a right-side-down bias when
intentionally beaching themselves in order to feed
on fish herded ashore (Hoese, 1971; Norris & Dohl,
1980; Rigley, Vandyke & Cram, 1981; Rigley, 1983;
Caldwell & The Dolphin Project, 1993; Petricig,
1993; Silber & Fertl, 1995).
Assessments of behavioral laterality in captive
odontocetes (i.e. T. truncatus, Lagenorhynchus
sp., Pseudorca crassidens, Orcinus orca, and
Cephalorhynchus sp.), though limited, are consistent with a right eye viewing preference under
certain conditions (Ridgway, 1986) and a bias
towards a counterclockwise swimming direction
(Caldwell, Caldwell & Siebenaler, 1965; Ridgway,
1972, 1986) which would place the right eye in
a position to access important visual information
in the direction of the outer wall of the pool
(Ridgway, 1986).
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Sobel, Supin, and Myslobodsky (1994) reported
consistent counterclockwise circling in captive
bottlenose dolphins. However, our own observations (Marino & Stowe, 1997) of two
healthy seven-year-old captive-born male bottlenose dolphins (T. truncatus-aduncus) revealed a
predominance of clockwise swimming (as viewed
from above). Both subjects swam in a clockwise
direction during all 36 hours of recorded behavior
across a ten-day period. Swimming direction did
not diﬀer when either subject swam with the other
or alone. There was also a consistent ‘clockwise’
bias in the directionality of ‘barrel roll’ approaches.
However, there was no evidence for a directional
bias in circular head movements. No discernible tilt
in either subjects’ dorsal fin was ever evident, as has
been reported for other captive bottlenose dolphins
(Ridgway, 1986).
The present study is an assessment of the
relationship between swimming direction and
spinning and turning direction in a healthy thirteenyear-old male captive beluga whale (Delphinapterus
leucas) across 10 two-hour observation sessions
within a two-week period at the Aquarium for
Wildlife Conservation in Brooklyn, New York. The
subject was collected from Hudson Bay at the
approximate age of three.
The subject does not have any known visual
problems in either eye. Although formal vision tests
have not been carried out, the subject often stopped
at the observation window to view small novel
items on the other side of the window and showed a
shutting response in both eyes when it crossed the
observation window and a sudden movement was
made behind it. These observations can be interpreted as indicating good underwater visual acuity
in our subject. Also, training personnel reported no
visual problems in the past. Swimming direction
was defined as the direction of the subject’s circular
forays around the pool, where a foray was defined
as any type of swimming around the edge of the
pool that covered at least one lap around the
pool. It should be noted that this manner of swimming around the periphery of the pool was the
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predominant way in which the subject swam
around the pool. Spinning direction referred to the
direction of the turn axis during a ‘barrel-roll’ (or
corkscrew) maneuver. Turning direction referred to
leftward or rightward lateral turns of the head and
body that resulted in changes in direction either for
a very short or longer period of time. The direction
of swimming, turning, and spinning is defined as it
appears when viewed from above.
The beluga spent 79% of his time swimming in a
clockwise direction and 14.7% of his time swimming
in a counterclockwise direction. The remainder of
the time was spent feeding, stationing, and moving
at random. These percentages were consistent
across all sessions within the two-week period.
Thus, these findings are consistent with the predominant clockwise direction found in bottlenose
dolphins in our previous study.
A Chi-square (2) analysis of rightward and
leftward spins of the beluga demonstrated a significant overall preference for leftward spins,
2(1)=6.92, P<0.01. There was a significant overall
preference for rightward turns, 2(1)=7.70, P<0.01,
but there was a significant interaction between
swimming direction and turning and spinning.
Specifically, a two-way 2 analysis of the relationship between swimming direction and spinning
direction revealed there was a marked preference
for leftward spins when swimming clockwise,
2(1)=9.47, P<0.01. (The frequency of spins during
counterclockwise swimming was too low for a
preference to be determined by statistical analysis,
but the frequency of rightward spins during
counterclockwise swimming was greater than the
frequency of leftward spins.) The phi coeﬃcient for
this analysis was 0.38 indicating that 14.5% of
the variance was accounted for by the relationship between swimming direction and spinning
direction.
A two-way 2 analysis of turning and swimming
direction revealed there was a marked preference
for leftward turns when swimming clockwise, as
viewed from above, and a preference for rightward
turns when swimming counterclockwise, 2(1)=
47.55, P<0.01. The phi coeﬃcient for this analysis
was 0.55 indicating that 30.25% of the variance was
accounted for by the relationship between swimming direction and turning. Therefore, our results
revealed a clear relationship between swimming
direction and spinning and turning direction, at
least within the two-week period of observation.
Our observations of a predominant clockwise
swimming direction in our subject are generally
inconsistent with most of the published observations. The present findings are consistent, however,
with our own observations of another captive
odontocete, T. truncatus (Marino & Stowe, 1997).
Nevertheless, in the present study, we observed that

swimming direction typically reversed when a novel
stimulus or situation was encountered, e.g. the
appearance of an unfamiliar person at the beluga’s
underwater window. This finding is somewhat consistent with reports that newly captured dolphins
swim in a counterclockwise direction before habituating to their new environment (Townsend, 1914;
Caldwell et al., 1965). After habituation to the
novel circumstances, however, our beluga subject
always resumed a clockwise swimming direction.
Finally, although the eﬀects of a mild clockwise
water current in the tank in which our subject was
maintained are largely unknown, two studies of
captive dolphins strongly suggest that water current
does not have an eﬀect on an established swimming
direction (Ridgway, 1972; Marino & Stowe, 1997).
The results of the present study provide evidence
for a consistent clockwise swimming direction in
a captive beluga whale. Furthermore, this study
shows that there is a significant relationship
between overall swimming direction and the direction of spins and turns. Finally, these results support the findings of other studies which have
suggested that a novel situation or stimulus is
associated with a temporary change in swimming
direction.
Overall, the present findings add to the growing
evidence for behavioral laterality in cetaceans, and
although not directly applicable, are tentatively
consistent with evidence for neuroanatomical
asymmetry in other cetacean species (Morgane &
Jacobs, 1972; Ridgway & Brownson, 1979, 1984).
Future studies should be conducted with larger
sample sizes and longitudinal assessments of
individual subjects in order to gain a better understanding of the consistency, extent, and strength of
behavioral laterality in cetacean species. Furthermore, comparative studies of both captive and
free-ranging dolphins are important for determining whether there are any reliable behavioral diﬀerences between captive and free-ranging animals of
the same species.
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