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Behavioral

responses of northern fur

seals to

environmental conditions during northward migration

Heping Li (Wildlife research center, Kyoto University)

How do northern fur seals respond to changing
environmental conditions during their long-
distance migration? In our latest paper, we used
satellite tracking to investigate the northward
migratory behavior of northern fur seals and to
understand how they adjust at-sea behaviors while
traveling from wintering grounds to breeding
colonies.

Northern fur seals (Callorhinus ursinus) are highly
migratory otariids. They leave their breeding
colonies in autumn (October-November), travel
south to winter foraging grounds, and return
northward to breeding colonies in early spring
(March-April). This seasonal migration allows them
to avoid sea ice and harsh winter conditions in
northern waters, while accessing ice-free regions
with abundant prey to rebuild energy reserves
before the breeding season. The waters around
northern Japan, including the Sea of Japan and the
Pacific coast of Hokkaido, serve as one of the key
wintering grounds for northern fur seals during the
non-breeding season. As top marine predators with
opportunistic foraging habits, their at-sea
distribution is closely linked to prey availability.

Since the early 2000s, northern fur seals have
been increasingly observed along the Sea of Japan
coast near southeastern Hokkaido. In this region,
they have been reported to damage fishing gear,
remove fish directly from nets, and potentially
compete with coastal fisheries. As these
interactions continue to raise concern,
understanding how environmental conditions shape
fur seal migratory strategies and habitat use has
become increasingly important. Our study provides
new insights into the behavioral responses of

promoting coexistence between coastal fisheries
and wintering fur seals.

Satellite tags were deployed on northern fur seals
off Matsumae, along the Sea of Japan coast of
southern Hokkaido, between 2017 and 2020. We
attached SPOT-5 and SPOT-6 tags (119 g; Wildlife
Computers, USA) to the seals’ dorsal fur using
quick-setting glue. The tags transmitted location
data via the Argos satellite system and naturally
detached during the annual molting period. Using
these tracking data, we estimated behavioral
states with a state-space model and examined how
seal behavior was related to environmental
conditions, including sea surface temperature
(5ST), water depth, bathymetric slope, and
distance to mesoscale eddy edges.

northern fur seals during their northward migration.

This knowledge is essential not only for monitoring
changes in fur seal distribution under
environmental variability, but also for supporting
sustainable marine resource management and
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Tracking results revealed northbound migration
routes and destinations. Of the four seals tracked
to their breeding areas, one traveled to the Kuril
Islands, two to the Commander Islands, and one to
the Pribilof Islands. During northward migration,
foraging-related activity was concentrated along
continental shelf-break regions, where underwater
topography likely enhances prey aggregation.



Feeding activity was most frequent in waters with
temperatures between 8 °C and 13 °C,
corresponding to the productive Kuroshio-Oyashio
Transition Zone. In addition, seals frequently
traveled near the edges of anticyclonic eddies.
These high-velocity ocean features may help seals
reduce the energetic cost of long-distance travel
while migrating north.

These findings provide new insights into the
migration routes of northern fur seals and clarify
how their movement and foraging behavior respond
to oceanographic conditions. Our study highlights
the value of bio-telemetry and long-term tracking
for understanding how marine predators interact
with a dynamic ocean environment.

In the future, we hope to expand this research
through collaborative, multi-institutional efforts
that integrate satellite tracking with prey surveys
and population data from breeding colonies. Such
integrated approaches will further improve our
understanding of the ecological role and migration
dynamics of northern fur seals and support
sustainable coexistence between marine predators

and coastal fisheries.

(FERmX]
Li, H., Dobashi, R., H., Mitani, Y. (2025).
Northbound movement of northern fur seal (Callorhinus

Mitsudera,

ursinus) and their response to the oceanographic features.
Deep Sea Research Part I: Oceanographic Research Papers:
104558.
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