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How will diminishing sea ice impact
commercial fishing in the Bering Sea?
THE ISSUE.

The Bering Sea supports one of the largest, most pro5itable food 5isheries in the world.
Commercial 5isheries are the largest private-sector employer in Alaska. The extent, duration and timing of sea
ice advance and retreat are changing dramatically in the warming Arctic, and this accelerated transformation
affects food webs on which commercially important 5isheries depend. In the eastern Bering Sea, the availability
and distribution of some commercially important 5ish species currently used for human consumption depends
on adequate sea ice.

WHY IT MATTERS.

Fishing is the core economy for much of coastal Alaska where 5ish harvesting and
processing often provide the only signi5icant opportunities for private sector employment and where 5isheries
support businesses that provide property and sales tax as the largest source of local government revenues http://
www.akrdc.org/5isheries. Nearly two million metric tons of Paci5ic cod, walleye pollock, and salmon, as well as a
variety of other 5in 5ish and crab, are harvested annually from the Bering Sea, accounting for over half of total U.S.
harvest volume and almost a third of U.S. harvest value http://labor.alaska.gov/trends/nov17.pdf.

Changes in 5ish-stock abundance and distribution impact the harvests, as well as the economies of communities
participating in the harvests and their processing. Understanding and predicting these changes enables decisionmakers to adapt 5isheries management strategies, for example, adjusting the total allowable catch of a given
species to re5lect its predicted future abundance.

STATE OF KNOWLEDGE. Most 5isheries production of

the eastern Bering Sea occurs on the southeastern shelf.
Until recent years, the eastern shelf has been reliably
covered by sea ice during the cold season1. In addition to
providing a surface for ice algae to grow, sea ice over the
southeastern shelf affects 5ish and 5isheries in many ways.
Ice cover thwarts 5ishing activity from large areas of the
shelf in winter. The cold (< 2 °C) water that forms on the
shelf where ice has lingered and melted deters predatory
adult arrowtooth 5lounder, adult Paci5ic cod, and adult
walleye pollock. Hence, it provides a potential refuge for
juvenile walleye pollock and other forage 5ish more
resistant to the cold2.

The sea ice also supports ice algae on its underside. These
algae are an important food for zooplankton in spring.
Later, these zooplankton are an important food for the
juveniles of commercially important 5ish3,4. If the ice melts
too early, the zooplankton do not get suf5icient ice algae.
The 5ish then have too few large zooplankton to consume
for nourishment. Recent research has shown a strong
correlation between the abundance of zooplankton in
summer and the survival of harvestable, young-of-the-year
walleye pollock and Paci5ic cod5,6. Thus, sea-ice-cover in
spring is linked, through zooplankton, to the productivity of
eastern Bering Sea pollock 5isheries.

Figure 1. Spring ice extent in the Bering Sea
varies greatly from year to year. 2018 and 2001
had the least ice, 1976 and 2008 the most. Figure
courtesy of Phyllis Stabeno, NOAA, Pacific Marine
Environmental Laboratory.

As the eastern Bering Sea warms, sea ice is declining. The production of pollock, cod, and possibly other species
is likely to diminish. Many temperate species will move northward and become less accessible to 5isheries
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based in the southern Bering Sea. However, the
ability of boreal 5ish species to survive in the
northernmost Bering Sea and Arctic Ocean may be
limited. The cold, salty brine that results from sea ice
formation creates bottom waters over the northern
shelf that are too cold for most 5ish species to
survive.

WHERE THE SCIENCE IS HEADED. Climate

and atmospheric scientists are working to predict
the future climate of the eastern Bering Sea7. For
commercially important 5ishes, oceanographers are
developing models that will permit predictions of
the amount of young 5ish that will survive to
harvestable size based on future climate conditions.
At present, models are relatively skillful in predicting
the survivability of young-of-the-year pollock based
on the amount of large, lipid-rich zooplankton over
the southern Bering Sea shelf. While present ability
to predict the abundance of these zooplankton based
on physical attributes of the ocean is limited,
understanding mechanisms affecting their
productivity is critical for predicting the effects of
sea-ice loss on commercially-important 5isheries,
such as that for walleye pollock.
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