Endangered Cook Inlet Beluga
Whales and the Threats to Their
Recovery
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Abstract - Beluga whales (Delphinapterus leucas) reside year-round in the waters of Cook Inlet, Alaska.  The Cook Inlet population declined an estimated 50% between 1994 and 1998, and has remained between 300 and 400 animals since 1999. Due to a rapid population decline and the failure of this population to recover, the Cook Inlet beluga whales were listed as endangered under the Endangered Species Act (ESA) in 2008. The Cook Inlet beluga whale recovery plan identifies ten different threats that could be inhibiting the recovery of the population, this includes habitat loss and degradataion and reduction in prey. Habitat loss and degradataion may occur from ecological changes such as increased water temperature, siltation, and salinity changes due to climate change or episodic events (i.e. earthquakes or volcanic eruptions). Anthropogenic activities can also result in substantial temporary or permanent changes to habitat, including loss of suitable habitat. These factors may also impact prey species, resulting in reduced food availblity for Cook Inlet beluga whales. Belugas in Cook Inlet appear to feed mostly on spawning eulachon in the spring, then shift to foraging on salmon species as eulachon runs diminish and salmon return to spawning streams. While winter foraging is not well known, some components of beluga whale populations in other areas forage more on benthic species. Impacts to these prey species may have indirect effects on the Cook Inlet beluga whale population. Based on these threats and others, the recovery plan provides a list of recommended research, management, and education/outreach actions targeted at recovering Cook Inlet belugas. 




Alaska Beluga Stocks - Summer Distribution

Page 2 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service


Presenter
Presentation Notes
5 beluga stocks recognized in Alaska based.  CI stock is most isolated and designated as a DPS – only ESA-listed stock.



Cook Inlet Population

Cook Inlet

« 180 mi from Gulf of
Alaska to Anchorage

« Encompasses 38,610
mi?

- Largest tidal range in
US (4™ in the world)

« Extensive mudflats &
very turbid water
associated with
glacial runoff

« Most of Alaska’s
population
surrounds Cook Inlet

¥¢ = Anchorage
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-Beluga whales (Delphinapterus leucas) reside year-round in the waters of Cook Inlet, Alaska.  

-Cook Inlet beluga whales have contracted since the 1990s. Almost the entire population is now found only in northern Cook Inlet from late spring into the fall. In the 1970s surveys showed whales dispersing into the lower inlet by mid-summer. 

-During ice-free months, Cook Inlet beluga whales are often concentrated near river mouths. Cook Inlet belugas tend to congregate around the mouths of the Little Susitna, Beluga, Chickaloon, and Eagle Rivers during the summer months.

-The fall-winter-spring distribution of this stock is not fully determined; however, there is evidence that most whales in this population inhabit upper Cook Inlet year-round

-Note the mud visible in the satellite imagery, especially in upper Cook Inlet.



Population Timeline

Page 4  U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service


Presenter
Presentation Notes
-In 1979, the population was estimated at roughly 1,300 individuals (from State aerial surveys)

-Since the early 90s, NMFS has conduct June annual abundance surveys; this shifted to biennial surveys. 

-The Cook Inlet population declined an estimated 50% between 1994 and 1998, and has remained between 300 and 400 animals since 1999. Due to a rapid population decline and the failure of this population to recover, the Cook Inlet beluga whales were listed as endangered under the Endangered Species Act (ESA) in 2008. 

-Annual abundance estimates of beluga whales in Cook Inlet, Alaska, 1994-2016. 

-Circles show reported removals (landed plus struck and lost) during the Alaska Native subsistence hunt. (includes a struck and lost average was calculated by the Cook Inlet Marine Mammal Council (CIMMC) and hunters for 1996, 1997, and 1998)





Present Realities

The Cook Inlet beluga population is not showing
signs of recovery

Their use of habitats in Cook Inlet is shrinking
Human activity in Cook Inlet is increasing

No single threat adequately explains lack of
growth

Cumulative impacts to belugas will become a
prominent issue
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CIB Recovery Plan

« Finalized December 2016

« Summarizes information
about C.I. belugas

« Reviews and ranks threats

« Identifies criteria, actions,
timeline, and cost for
recovery

Page 6 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service


Presenter
Presentation Notes
- The ESA requires the preparation and implementation of recovery plans for all listed species, unless the Secretary of Commerce determines that doing so does not promote the recovery of the species. 
- In 2010, NMFS began the process of developing a recovery plan for CI belugas. A Recovery Team was put together to aid in the developed of the draft recovery plan. The Recovery Team was composed of two advisory groups a Science Panel and a Stakeholder Panel. 
- Recovery plan was finalized in 2016



Threats to Recovery

Natural Threats Anthropogenic Threats

« Live Strandings - Noise

« Predation « Prey Reduction

- Interspecific « Unauthorized Take

Competition for Prey . Habitat Loss and
« Disease Degradation
- Natural Disasters « Pollution
« Hunting, Poaching, or
Intentional
Harassment
Cumulative Effects s  Catastrophic Events

Page 7 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service


Presenter
Presentation Notes
The Cook Inlet beluga whale recovery plan identifies ten different threats that could be inhibiting the recovery of the population, this includes habitat loss and degradataion and reduction in prey. 

Recovery Plan Identified Threats



Natural Threats

LGL Alaska Research Associates,
MMPA/ESA research permit No. 14210

Natural Disasters | Prey Competition

LGL Alaska Research Associates,
MMPA/ESA research permit No. 14210
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- Predation - Male killer whale stranded in Turnagain Arm in 1998.  This animal had recently fed on a beluga and regurgitated a piece of the beluga flesh.
Killer whales still find belugas in upper Cook Inlet, but perhaps not as easily as if the belugas were in the lower inlet. 

- Natural Disasters – Volcanos, earthquakes, wildfires

- Prey Competition – competing with other wildlife for prey species, we will talk more about prey competition in regards to humans here in a moment. 

- Disease agents – untreated sewage outfall, malfunctioning septic systems, pet waste, runoff from agricultural operations, discharge from vessels. Parasites and disease are recorded within this population, but not currently believed to be the cause of their decline nor preventing recovery



Anthropogenic (Human) Threats

LGL Alaska Research Associates,
MMPA/ESA research permit No. 14210

Unauthorized Take Catastrophic Events
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-Subsistence Hunting - Subsistence harvests occurred at unsustainable levels during the 1980s and 1990s.  Currently not a threat because no hunting authorized through 2017.

-Poaching - CI Belugas with Evidence of Puncture Wounds (e.g., gunshots) possibly from Poaching or Intentional Harassment Efforts

-Reduction in prey – fishing, disturbance or modification of prey habitat, noise effects on prey species

-Unauthorized Take - entanglement, vessel strikes, research, poaching or intentional harassment
There is no CIB whale watching industry as of now, but image depicts close approach. We do have some info that recreational small watercraft users (including paddle boarders) have closely approached belugas in Cook Inlet.

-Pollution - offshore oil and gas development; municipal waste and bilge discharge; marine oil spills; runoff from roads, airport, military sites, mines, construction sites, and farms; terrestrial and marine spills of contaminants other than oil; resuspension of contaminants through dredging; ship ballast discharge; watercraft exhaust and effluent; coal transportation and burning; auto exhaust; antifouling paint; and trash

-Catastrophic Events - oil spills and natural gas blowouts



Anthropogenic Threats Continued...

Habitat Loss & Degradation

Cumulative Effects
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- Noise - vessel noise, dredging activities, pile driving activities, military detonations, aircraft, seismic activities, drilling, hydraulic and mechanical noise, other noise sources

Habitat Loss and Degradation – in-water construction, port expansions, highway and bridge constructions, culvert placement,

Cumulative Effects – A combination of all potential sources just mentioned




Possible Effects to Beluga Population

Direct Effects Indirect Effects

Behavioral changes
Displacement from key
habitats

Harassment

Compromised health

Injury

Mortality

Loss or degradation of
beluga habitat quality

Reduced access to key
habitats

Loss or alteration of
beluga prey habitat

Displacement of prey
from beluga foraging
habitats

Reduced health or
quality of prey

Reduced availability of
prey to beluga

Reduction in recovery potential
— Increase the time to recover

Lack of recovery
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All of the threats I have mentioned can have both direct and indirect effects on the population whale population. These effects can reduce the recovery potential, increase the time to recover, or inhibit recovery.  


Recovery Plan Threats Ranking

THREAT LEVEL OF
CONCERN

Catastrophic Events High
Cumulative Effects of Multiple Stressors High
Noise High
Disease Agents Medium
Habitat Loss or Degradation Medium
Reduction in Prey Medium
Unauthorized Take Medium
Pollution Low
Predation Low
Subsistence Hunting Low
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-The recovery plan ranks the threats . 

-I’m going to dive into three of these threats that I think are of most interest to this audience, prey reduction, noise, and habitat loss and degradation. 



Beluga Whale Prey Species

Invertebrates

-Salmon - Shrimp

- Cod: saffron cod, pollock, and W - polychaetes
pacific cod - Amphipods
- Smelt: eulachon

- Flounder : yellowfin sole and

starry flounder

LGL Alaska Research Associates MMPA/ESA research permit No. 14210
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Primarily eat fish but also eat invertebrates 

Diet is based on prey availability

Belugas in Cook Inlet appear to feed mostly on spawning eulachon in the spring, then shift to foraging on salmon species as eulachon runs diminish and salmon return to spawning streams. While winter foraging is not well known, some components of beluga whale populations in other areas forage more on benthic species. Impacts to these prey species may have indirect effects on the Cook Inlet beluga whale population. 




Reduction in Prey

Early Chinook <»
Late Chinook
Sockeye +—>

A
v

Acoustic detections of Cook Inlet beluga whales in the Kenai River from 2009 through 2011
compared to Chinook and Sockeye run timing. From Castellote et al. (2016) and fish run
timing data at http://www.adfg.alaska.gov/sf/FishCounts/index.cfm?adfg=main.home .
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Example of reduction in prey

Belugas may be present in the Kenai River throughout the year, however, there are peaks of beluga presence in spring (Figure 13; (Castellote et al. 2016; NMFS unpublished data)) and sightings also in the fall (August through October; NMFS unpublished data). There appears to be a steep decline in beluga presence in the Kenai River area during the summer (June through August), however historically belugas were seen throughout the summer in the area. 

http://www.adfg.alaska.gov/sf/FishCounts/index.cfm?adfg=main.home

Noise / Habitat Loss and Degradation

- Ecological changes - increased water
temperature, siltation, and salinity.

- Anthropogenic activities - temporary or
permanent changes to habitat
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We consult on projects that have a federal nexus.

Habitat loss and degradation may occur from ecological changes such as increased water temperature, siltation, and salinity changes due to climate change or episodic events (i.e. earthquakes or volcanic eruptions). Anthropogenic activities can also result in substantial temporary or permanent changes to habitat, including loss of suitable habitat. These factors may also impact prey species, resulting in reduced food availability for Cook Inlet beluga whales. 


Recent, Current, & Future Projects

Projects in Mid & Upper Cook Inlet
- JBER Eagle River Flats

- military exercises
Port of Alaska

- Pile Driving

- Dredging at Port of Alaska

Port MacKenzie

- Pile Driving
Oil and Gas Activities - AK LNG, Hilcorp, Furie, Sabre

- Platform & pipeline maintenance, drilling,
geohazard surveys

Vessel Traffic
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CIB Outreach

« Belugas Count

Alaska Beluga Monitoring
Partnership
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Just a few of the ways we are educating the public on CIB

Belugas Count
NOAA Fisheries and partners invite members of the public to participate in conserving the endangered Cook Inlet beluga whales
An annual one day event 
For 3 to 4 hours members of the public are invited to help spot and count Cook Inlet beluga whales at stations set up throughout Cook Inlet
In the afternoon there is a free Beluga whale Festival at the zoo, with booths, family activities and beluga-themed scientific talks. 

Alaska Beluga Monitoring Partnership 
NOAA and Beluga Whale Alliance have set up the
Observational data on seasonal CIB activity recorded by trained community observers during standardized monitoring sessions, coupled with opportunistic sightings reports, will be used to determine range wide beluga presence and behavior.




How is does this fit within the
framework and identified goals of the
Mat-Su Salmon Fish Habitat
Partnership's Strategic Action Plan?
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The Mat-Su Salmon Partnership’s broad goals are to protect salmon and their habitats in the Mat-Su Basin and Upper Cook Inlet, mitigate threats to salmon and their habitats, restore connectivity between salmon habitats, and increase knowledge about salmon and their use of freshwater and marine habitats. 

When looking through the framework and goals identified in the Strategic Action Plan it was hard to lump the conservation and recovery of belugas into only a few of them. Almost every objective is linked to the work NMFS is doing to understand the threats to Cook Inlet Beluga Whales and trying to figure out how to help recover the species. Any threat to salmon is also an indirect threat to Cook Inlet beluga whales. 

What this shows is the importance of information exchange, whether it is through presentations like these or through other means of communication. 



Thank You

Photo Credit: Ch
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