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Stock Estimated population size

Beaufort Sea 39,000

Eastern Chukchi Sea 4,000

Bristol Bay 3,000

Eastern Bering Sea 1,800

Cook Inlet 279

• 5 stocks (Quakenbush et al., 2015)

• Beaufort Sea

• Eastern Chukchi Sea

• Bristol Bay

• Eastern Bering Sea

• Cook Inlet (CI)

(Quakenbush et al., 2015)

(Moore and DeMaster, 2000)

Alaskan beluga stocks



• Stay in CI (Castellote et al., 2020)

• Summer range (McGuire et al., 2022)

• Shallow, turbid waters

• Water temperature

• Susitna Delta and Kenai River (McGuire et al., 2022)

• Prey availability

Modified from Shelden et al., 2021 Modified from Quakenbush et al., 2015

Cook Inlet belugas (CIBs)



• Native villagers, trappers, homesteaders, sportsmen, and 
commercial operators (Shelden et al., 2021)

• Marine Mammal Protection Act (MMPA) 1972 (Shelden et al., 
2021)

• 1979: ~1,293 CIBs (Carter and Nielsen, 2011)

• Early 1980s: six to seven belugas per year (Carter and Nielsen, 
2011)

• 1991: ~1,000 CIBs (Shelden et al., 2021)

• Potential Biological Removal (PBR): 14 (Moore et al., 1999)

• 1994-1998: 47% decline in CIBs  (Carter and Nielsen, 2011)

• 1994: ~653 CIBs (Moore et al., 1999)

• 1998: ~347 CIBs (Moore et al., 1999)

• Five times the PBR (Moore et al., 1999)

• 1994: 49 CIBs being taken, 96 being “struck and lost” 
(Carter and Nielsen, 2011)

© Greg Ningeocheak

Hunting



• National Marine Fisheries Service (NMFS): CIB stock depleted under the MMPA (Shelden et al., 2021)

• 2000: Alaskan Natives stopped hunting CIBs

• 2008: Endangered under Endangered Species Act (ESA) 

• Recovery plan and critical habitat established NMFS (Burek-Huntington et al., 2015; Shelden et al., 2021)

• 2018: 279 CIBs (Castellote et al., 2020)

• 2022: 186-224 CIBs (Shelden et al., 2022)

(Alaska Department of Fish and Game, 2022)(Burek-Huntington et al., 2015)

Actions
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Threats

Noise 
pollution

Prey 
reduction

Parasites 
and 

pathogens



• Marine seismic surveys, aircrafts, boating vessels, 

pile driving, oil and gas drilling, dredging, military 

detonations, and shore construction

• Communication already challenging

• Natural noise, shallow water

• Find prey, avoid predators, navigate, breathing 

holes in ice, communicate (Small et al., 2017; Norman et 

al., 2015)

• CI waters turbid

• Change calls, avoidance, flee, predation, hearing 

loss, masking (Carter and Nielsen et al., 2011; Lammers et 

al., 2013; Norman et al., 2015)

• Prey impacted
(Noramen et al., 2015)
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Noise 
pollution



Prey 
reduction

• Dependent on high nutritional prey (Norman et al., 

2015)

• Eulachon (Thaleichthys pacificus), salmon, herring 

(Clupea pallasii), smelt (Spirinchus thaleichthys), 

sculpin, flounder, and halibut (McGuire et al., 2022)

• Build up fat for winter (Goetz et al., 2012)

• Fisheries (Carter and Nielsen, 2011)

• Reduced prey, competition (National Marine Fisheries

• Fish health in decline (Carter and Nielsen, 2011)

• Crooked spine, tumors, parasites, less oil content, 

smaller size 

• Warming temperatures (Carter, 2005; Daly and 

Brodeur, 2015)

© ExclusivePix
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8/disturbing-new-footage-shows-

diseased.html

Service, 2016)



Pathogens 
and parasites

• Stenurus arctomarinus, a species of lungworm

• Death in St. Lawrence Estuary belugas

• Not historically found in CI

• Crassicauda giliakiana, a species of nematode

• Not found in any other Alaskan beluga stock

• New to CI

• 90% of CIBs (Norman et al., 2015)

• Affects kidneys

• Bacterial infections of respiratory tract, pneumonia

• Viruses present but not studied

• Contaminants make CIBs susceptible to disease
(Burek-Huntington et al., 2015)



Critical 
habitat

Recovery 
plan

Photo ID
Acoustic 

monitoring Necropsies

Conservation measures



• 2005: The Cook Inlet Beluga Whale Photo-ID project 

• Scars, markings

(McGuire et al., 2020)

© Deborah Boege-Tobin
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Photo ID



Photo ID

Photos from Marc A. Webber UAA/KBC



Photo ID

Photos from Marc A. Webber UAA/KBC



Photo ID
• 2005: The Cook Inlet Beluga Whale Photo-ID project 

• Scars, markings

• Observers collect data on group size, age, location, 

behavior, anthropogenic noise, and interspecific 

interactions

(Wade, 2022) (McGuire et al., 2020)

© Deborah Boege-Tobin

Photo ID



• Discovered: feeding and calving grounds, 

rearing of calves, use of habitat, and 

movement of individuals

• CIBs found seasonally in different areas, less 

site fidelity within their critical habitat

• Calves found throughout CI

• CIBs also moved with the tides 

• Hotspots: Susitna Delta River, Knik Arm, 

Turnagain Arm, and the Kenai Delta River

(McGuire et al., 2020)(Cook Inlet Beluga Whale Photo-ID Project, 2017)

Photo ID



• 2008: NOAA Fisheries started the Cook Inlet Beluga 

Acoustics project

• Hydrophones and other acoustic devices

• Determine where they are found, feeding areas, social 

interactions, and orca predation (Blevins‐Manhard et al., 

2017; Castellote et al., 2015; Lammers et al., 2013)

• Calves communicating with their mothers → where 

calves are located within CI (Blevins‐Manhard et al., 

2017)

• Orca presence in CI and found orcas to be present at 

Homer Spit where no belugas are found (Lammers et al., 

2013)
(Castellote et al., 2015) 

Acoustic monitoring



(Castellote et al., 2015) 

Acoustic monitoring



• Important to determine cause of death

• Main source of information on predation, parasitism, 
disease, and environmental change threats 

• 2003: 20 CIBs stranded, only two had known cause of 
death (Vos and Shelden, 2005)

• 1998, 2000, and 2001: Disease was a large cause of 
death 

• 2006-2008: Perinatal mortality and malnutrition 

• 2011: 62% of photo-IDed belugas had evidence of 
disease from scarring (National Marine Fisheries 
Service, 2016)

(Burek-Huntington et al., 2015)

Permit number: level A #2018278 Permit number: level A #2018278

Permit number: level A #2018278

Permit number: level A #2018278

Permit number: level A #2018278

Necropsies



“Specific geographic areas 
that contain physical or 

biological features essential 
to the conservation of the 

species and that may require 
special management 

considerations or protection”
-ESA

• 2008: Listed as endangered → NMFS creates 

critical habitat

© Abigail Flowers

(McGuire et al., 2020)

Critical habitat



• 2008: Listed as endangered → NMFS creates 

critical habitat

• 2011: 7,800 km2 of CI critical habitat

• Essential components to CIB survival

• Primary prey species protected

• Areas near fish streams protected

• Areas with > 30 ft of water protected

• Unpolluted waters

• Minimal noise pollution

• Unrestricted travel

• CIBs still in decline
(McGuire et al., 2020)

(Alaska Department of Fish and Game, 2022)

Critical habitat



• 2016: NMFS created a recovery plan 

• Identifying threats resulting in CIB decline

• Ways to mitigate these threats to allow for recovery of 
CIBs 

• The goal is for CIBs to recover to the point where they are 
no longer considered endangered under the ESA

• Stakeholder panel

• List of 64 actions taken

(National Marine Fisheries Service, 2016)

(Shelden et al., 2017)

Recovery Plan



Recovery plan

To achieve 
this, five 
factors 
were 
established 
important 
to their 
recovery: 

Their habitat must be suitable for their recovery with prey abundance 

Any commercial, scientific, recreational, and educational activities do 
not inhibit recovery

Diseases are not causing CIB decline

Regulatory mechanisms are equipped to manage threats outside of 
the ESA

Any new threats that could affect the recovery of CIBs are monitored

*Recovery could take up to 50 years* 

(National Marine Fisheries Service, 2016)



• CIBs have declined by 80% since the 1970s and 
continue to decline at around 2.3% annually (Migura and 
Bollini, 2022) 

• Lack of data (McGuire et al., 2020)

• Stakeholders

• Recovery plan (National Marine Fisheries Service, 2016)

• Knik Arm Ferry (Kendall and Cornick, 2015)

• Use data from all methods to create marine protected 
areas/stricter protection and enforcement

• Look at multiple threats

• Understand Bristol Bay belugas (Lowry et al., 2008)

• Increase salmon abundance

• Decrease orca predation

• Decrease hunting and lethal research take

© Abigail Flowers

Discussion



© Lindsey Kamueller

Questions?
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