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Executive Summary

Four species of ice-associated seals, bearded (Erignathus 
barbatus), ringed (Pusa hispida), spotted (Phoca largha) and 
ribbon seals (Histriophoca fasciata), inhabit the Bering, 
Chukchi, and Beaufort seas of the Alaskan Arctic. Collectively, 
they are often referred to as “ice seals” and despite the 
fact that these seals are vital resources for Alaska Native 
communities, as well as key ecological components of arctic 
marine ecosystems, relatively little is known of the seals’ 
population status, stock structure, trends in abundance, 
life history, seasonal movements, diving behavior, diet or 
harvest rates. Ice seals are highly dependent on suitable 
sea ice condition and distribution, and therefore may be 
particularly vulnerable to climatic change, offshore oil 
development, or other environmental impacts that could 
alter their habitat. Indeed, concern about loss of sea ice 
habitat in the current warming climate has been the basis 
for petitions to the National Marine Fisheries Service (NMFS) 
for listing all four species as threatened or endangered 
under the Endangered Species Act.
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Four species of ice-associated seals -- bearded seals 
(Erignathus barbatus), ringed seals (Pusa hispida), spotted 
seals (Phoca largha) and ribbon seals (Histriophoca fasciata) 
-- inhabit the Bering, Chukchi, and Beaufort seas (Burns 
1970). These species have been important in the subsistence 
economy of northern Indigenous Peoples for thousands of 
years (Hall 1866, Murdoch 1885, Boas 1888, Rozanov 1931, 
Cox and Spiess 1980, Freeman 1984, Wenzel 1984), and 
large numbers were commercially harvested by the former 
Soviet Union in the 1960’s (Shustov 1965, Shustov 1972, 
Mineev 1975, Mineev 1984). Threats to the populations 
include offshore oil development (Kelly 1988c, Kelly 1988a, 
Kelly 1988b, Quakenbush 1988) and reductions in sea ice 
associated with climate change. Sea ice is a key element of 
the habitat for ice-associated seals (Fay 1974), and changes 
in snow and ice cover of polar waters may have severe 
impacts on those species (Tynan and DeMaster 1997, Kelly 
2001, Smith and Harwood 2001, Stirling and Smith 2004, 
Ferguson et al. 2005). 

Introduction
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Management Needs

The Endangered Species Act (ESA) and the Marine Mammal 
Protection Act (MMPA) provide the statutory context 
for critical objectives of monitoring and managing these 
special resources. The ESA took on new relevance to ice seal 
management in December, 2007, when the National Marine 
Fisheries Service (NMFS) received a petition to list ribbon 
seals as threatened or endangered under the ESA, primarily 
based upon concern about potential loss of suitable sea ice 
habitat due to the warming climate. A similar petition for 
listing bearded, ringed, and spotted seals followed in May of 
2008. The MMPA requires that marine mammals be managed 
to ensure that they retain their function in the ecosystem, 
and furthermore that species harvested for subsistence by 
Alaska Natives be managed to ensure a sustainable harvest. 
The goals espoused by these statutes were established in 
recognition of the importance of ice seals to the integrity 
of a vast ecosystem and to the sustainability of human 
cultures that evolved as part of that ecosystem. These goals 
transcend the relatively simple economic values that are 
the basis for management of many other natural resources.  .

.
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Objectives of the Ice Seal 
Research Plan
The Research Plan plays a key role in the co-management 
process put in place by the Ice Seal Committee and NMFS. The 
Plan enhances communication between the research agencies 
and the Ice Seal Committee by establishing a framework that 
will assist in setting priorities and tracking performance 
of research projects. The plan is also expected to provide 
helpful information to the Alaska Scientific Review Group 
about ice seal population status and research.

A. Current and 
Proposed Projects

 A.1 Population identity and status

 A.1.1 

. 
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Brucella pinnipedialis Brucella 
Erignathus barbatus. 

Pusa hispida hispida

In 
prep.
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Eriganthus barbatus

Phoca largha

Eriganthus barbatus

Phoca hispida

In review.

In Review.
Pusa hispida Erignathus 

barbatus Phoca largha
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 A.1.2 

 A.1.3 
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Journal 
. 

Phoca largha

Erignathus barbatus

Pusa hispida

Phoca largha
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 A.1.4 

warming

Pusa hispida Erignathus 
barbatus Phoca largha

Journal of 

Phoca largha

-
.

In 
vivo

Journal of Experi-
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Journal of 

 A.1.5 

In prep

Erignathus barbatus
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 A.2 Mortality and harvest

 A.2.1 

 
also available.

Reports for individual years (2008-2012, 2016) are also 
available.

Reports for individual years (2008-2017) are also 
available.
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 A.3 Habitat and climate change

 A.3.1 
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In Prep.

 A.3.2 
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In Prep

In Prep. 

In Prep.
Histriophoca fas-

ciata

In 
revision
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McArthur II 

 

 A.3.3 



 Marine Mammal Laboratory AFSC   19

 

Pusa hispida

Pusa hispida

Results from this project contribute to the products of 
projects A.3.4 – A.3.6.

 A.3.4 
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In Prep.

In 
prep.

Pusa 
hispida

. 

 

 A.3.5 
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In Prep.

. 

Pusa 
hispida

 

 

 A.3.6 
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 A.3.7 

Journal of 
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 A.3.8 

 A.3.9 
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 A.3.10 
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Erignathus barbatus
Pusa hispida Phoca largha

 

 A.3.11 



 26 2024 Alaska Ice Seal Research Plan   

 A.3.12 

Phoca largha
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AAOKH News

 A.3.13 
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.

For all ADF&G products for this project see: 

 A.3.14 
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 A.3.15 
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 A.3.16 

 

 A.3.17 

Erignathus barbatus
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 A.3.18 
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 A.4 Education and outreach
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B. Completed projects
 B.1 Population identity and status

 B.1.1 

 B.1.2 
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 B.1.3 

In

 B.1.4 
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 B.1.6 

Pusa hispida

 B.1.7 

 B.1.5 
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 B.1.8 

 B.1.9 
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-
cies Research

 B.2 Mortality and harvest

 B.2.1 

 B.2.2 

Phoca largha

 B.3 Habitat and climate change

 B.3.1 
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 B.3.2 

 B.3.3 

Product: Crawford, J.A., K.J. Frost, L.T. Quakenbush, 
and A. Whiting. 2011. Different habitat use strategies 
by subadult and adult ringed seals (Phoca hispida) in 
the Bering and Chukchi seas. Polar Biology 35:241–255.

 B.3.4 
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Erignathus barbatus

 B.3.5 
.
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 B.3.6 

Phoca hispida

Pusa hispida

In press. 

Pusa hispida

 B.3.7 

PHOCA 
LARGHA

Phoca largha
Phoca hispida
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Phoca hispida Phoca largha

https://doi.org/10.1016/j.marpolbul.2018.02.040

Phoca hispida
Phoca largha

Phoca hispida Phoca 
largha

 B.4 Education and Outreach

 B.4.1 
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Tradi-

 B.4.2 



 44 2024 Alaska Ice Seal Research Plan   

Literature cited

in

Phoca largha
in

Erignathus barbatus
Phoca hispida in

Erignathus barbatus

Phoca vitulina largha
in

in

in

in

Phoca hispida

in



 Marine Mammal Laboratory AFSC   45

Phoca 
fasciata

in

Erignathus barbatus
in

Phoca fasciata in 

Phoca hispida in

in

Phoca hispida
 in 

Phoca hispida

in

in

Phoca hispida



 46 2024 Alaska Ice Seal Research Plan   

in

in

in

Phoca largha
in

 in 

Phoca hispida

Phoca hispida

Phoca hispida

in

in

.





NOAA Fisheries | Alaska Department of Fish and Game | Alaska SeaLife Center | The Ice Seal Committee


