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Fisheries Research, Volume 281, 2025, 107203
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Evgeny Podolskiy (Arctic Research Center, Hokkaido University)
IS Qe »2009ps09c¢ o209, r

Narwhals (Monodon monoceros) and bowheads
(Balaena mysticetus) are endemic Arctic whales
with significant ecological and social roles. They
are particularly important to Arctic Indigenous
people through subsistence hunting and are
exposed to growing pressures from the warming
climate. In the previous decade, the Greenland
Institute of Natural Resources (Nuuk, Greenland)
and Aarhus University (Roskilde, Denmark)
conducted extensive tagging campaigns in West
and East Greenland to investigate the whale’s
behavior, ecology, and interaction with
anthropogenic activities. As briefly outlined here,
we have collaborated with these institutions on
data analysis, which led to several methodological
and biological insights potentially relevant to many

Fig.1. Tagging narwhal and bowhead whales in
Greenlandic waters (Scorsby Sound and Disco Bay,
respectively). Photos are courtesy of Prof. M.P. Heide-
Jgrgensen (GINR).

While animal-borne ocean sensors continue to
advance and collect more data, there is a lack of
adequate methods to analyze records of irregular
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diving behavior. Recently, we successfully tried to
use a dynamical-systems-chaos approach to
uncover patterns within the apparently disorderly
diving behavior as an alternative to more
sophisticated Hidden Markov Models [1, 2]. First,
we characterized 83 days of diving behavior
of a single narwhal, detected diurnal patterns
and their seasonal modulation, classified
activity types, estimated associated time
budgets, and found how sea-ice appearance
shifts time budgets [1]. This attempt focused
on data analysis for a single animal and thus
needed to be extended for more individuals
and species. Thus, we analyzed a large data
set of 12 bowhead whales, some tagged
simultaneously [2]. Applying the dynamical-
systems theory to the movement of these
iconic arctic whales uncovered a 24-hour
diving cycle and a long-range (~100 km)
synchronization. The detected patterns in the
whales’ behavior could offer clues into how
they forage and socialize over vast distances.
Both species seem to track the daily
movement of their prey towards the surface,
a phenomenon known as the diel vertical
migration. Also, we found that two bowhead
whales were diving in synchrony over the
course of a week at a time, even when they
were around 100 km apart. The
synchronization was observed when they
were within acoustic range of each other,
which can exceed 100 km. Currently, we are
looking into the  synchronization of
simultaneously tagged narwhals, which are
expected to have a significantly shorter
acoustic range due to their reliance on
predominantly ultrasound frequencies.

[1] Podolskiy, E. A. and M. P. Heide-Jgrgensen,

2022, Strange attractor of a narwhal (Monodon
monoceros). PLOS Comp. Bio.,
https://doi.org/10.1371/journal.pcbi.1010432

[2] Podolskiy, E. A., 1. Teilmann, and M. P. Heide-
Jgrgensen. Synchronization of bowhead whales. Phys.
Rev. Res.,
https://doi.org/10.1103/PhysRevResearch.6.033174
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