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Alaska Killer Whales

Legal Status: Protection under the MMPA

Potential Threats: 
1.  Habitat degradation
2.  Climate change
3. Bycatch

Mandates:  Stock Assessments
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Bigg’s (“Transient”-type) killer whales in the North Pacific are a sub-species or species that separated 
from other killer whales ~700,000 years ago (Morin et al. 2010. Genome Research 20:908-916)

Taxonomy Committee of the Society of Marine Mammalogy recognizes transients and residents as 
un-named sub-species of Orcinus orca
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Bigg’s (transient-type) Killer Whales



Transient killer whale predation studies in the 
Aleutian Islands and Bering Sea
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Objectives: Bering Sea & Aleutian Islands

•Abundance and distribution of both ecotypes
•Line-transect surveys
•Mark-recapture estimation from photo-identification data

•Prey preferences and foraging behavior
•Visual observations of predation
•Chemical ecology from skin/blubber biopsies
•Satellite tagging for movements and diving behavior
•Passive acoustic recorders at SSL rookeries

•Population structure
•Genetics
•Acoustic call catalogues
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Partnerships
• North Gulf Oceanographic Society

• Sharing Aleutian photos and biopsy samples (Craig Matkin) 
• Collaborative genetics studies (Kim Parsons)
• Acoustic studies with funding from North Pacific Fisheries Foundation (Manuel 

Castellote)
• North Pacific Wildlife Consulting (Vladimir Burkanov)

• Sharing Russian photos and biopsy samples
• UAF/Alaska Sea Life Center (Russ Andrews)

• Collaborative project on satellite tagging with funding from the Pollock Conservation 
Cooperative Research Center

• SWFSC (John Durban and Robert Pitman)
• Surveys and Satellite tagging

• NWFSC (Gina Ylitalo, David Herman, Douglas Burrows)
• Chemical ecology studies
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Abundance
Line-transect estimates of abundance for transient-type (N=250, CV=0.52) and 
resident-type (N=1,590, CV=0.51) killer whales
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Abundance
Durban et al. 2010.  Mark-recapture estimate of transients (N=345, CV~0.18)
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Three papers on stable isotopes, fatty acids, and  contaminants
Two more in prep. on regional (population) differences in residents 
and in transients

Herman et al.. 2005. Feeding ecology of 
eastern North Pacific killer whales from fatty 
acid, stable isotope and organochlorine
analyses of blubber biopsies. Marine 
Ecology Progress Series 302:275-291.

Krahn et al. 2007. Use of chemical profiles in 
assessing the feeding ecology of eastern 
North Pacific killer whales. Marine 
Environmental Research. 63:91–114

Herman et al. 2008. Assessing age-
distributions of killer whale (Orcinus orca) 
populations from the composition of 
endogenous fatty acids in their outer-blubber 
layers. Marine Ecology Progress Series. 
372:289-302
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Passive acoustic mooring off a Steller sea lion 
rookery reveals regular occurrence of transient 
killer whales at the rookery in winter
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Population structure of resident-type killer whales
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Population structure of both transients and residents
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Parsons et al (2013): four genetic subdivisions in 
resident-type killer whales from the GOA to Russia
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Foraging and diving behavior of residents: major 
competitors with SSLs for Atka mackerel in the western 

and central Aleutians?
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Satellite tagging reveals rapid long-range movements to 
lower latitudes, similar to what is seen in the Antarctic
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Weaknesses and Issues
• Virtually no internal funds available for additional cetacean research 
• AFSC funding for Aleutian and Bering Sea killer whale surveys and research 

ended after 2010
• Currently piggy-backing on Steller sea lion research cruises in the western 

Aleutians
• Exceptionally cost-effective, focused on area where SSLs are still 

declining
• Continuing satellite tagging and acoustic research with external funding
• Have received great support from Program Leader Tom Gelatt
• But the natural consequence of piggy-backing on a different research 

project means there is relatively limited time for killer whale work
• Have applied for additional funding for satellite tagging and stable isotope 

work in the current funding cycle of the North Pacific Research Board.
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Objectives:  Southeast Alaska
Long-term studies of resident- and transient-type killer whales in 
the inland waters of SE Alaska (1991-2014)

1. Seasonal distributional data 
2. Abundance & trends through 

photo-identification studies
3. Genetic investigations – biopsy 

sampling
4. Predation studies via focal follows
5. Movements & home range –

satellite tagging
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Southeast Alaska:
Movements and

home range
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How “resident” are resident-type killer whales in Alaska?

Recent data reveal extensive
movement patterns during autumn
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Transient 
killer whale 
movements 

in Southeast 
Alaska
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Southeast Alaska:  Movements 
Partners:  NWFSC, Cascadia Research Collective,  North Gulf Oceanic 

Society, Alaska Sea Life Center, and University of  Alaska 
Fairbanks

Methods:  Remotely deployed satellite tags

Data Quality:        Frequency of data collected provides sufficient analytical 
accuracy

Strengths:  Tagging of known individuals.  Exceptionally cost effective.  
Long-term monitoring of movements and information collected 
from pelagic regions

Weaknesses:       Currently piggy-backing on harbor porpoise research cruises in 
SE Alaska; no internal funds available to support killer whale 
research. 
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Harbor Porpoise
There are currently 
three recognized 
stocks of harbor 
porpoise in Alaska.

Aerial Surveys in all 
areas:  1991-1993 and 
1997-1999 

Vessel Surveys in 
inland waters of 
southeast Alaska:  
1991-2014 
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Harbor Porpoise
• Legal Status:  Protection under the MMPA

• Potential Threats (all stocks):
1.  Fisheries by-catch
2.  Habitat degradation
3.  Climate change 
4.  Predation

• Mandates: Stock Assessments
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Harbor Porpoise

Overview of AFSC Research

Long-term studies in the 
inland waters of Southeast 
Alaska (1991-2014).

1.  Distribution
2.  Abundance & trends
3.  Stock structure

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 27



Harbor 
Porpoise: 
Distribution



Harbor Porpoise:  Abundance & Trends
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Harbor Porpoise: Abundance & Trends
Partners:  NWFSC, and Cascadia Research Collective

Methods:  Line-transect surveys employed.

Data quality: Frequency of data collected provides sufficient analytical 
accuracy

Strengths:  Expertise on NMML staff in survey design/data 
collection/analysis; experienced observers; and value of long-
term database to evaluate population trends

Weaknesses: Size of vessel to accommodate adequate number of observers 
to carry out g(0) experiments.  Financial support required to 
conduct both aerial and vessel surveys to obtain stock 
estimates for entire range of harbor porpoise (3 stocks) 
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Harbor Porpoise:  Stock Structure Studies 
Partners: NMML, SWFSC, NWFSC, AKR, Alaska Stranding Network, and contractors.

Methods:  Genetic analysis of  stranded harbor porpoise tissue samples archived at 
SWFSC;  attempt biopsy sampling of free-ranging animals.  Possible capture operations 
to collect tissue samples for genetic analysis and placement of satellite tags to 
monitor porpoise movements.

Data Quality:  Investigate statistical rigor needed to 
genetically assess stock structure. Sample size 
dependent upon genetic diversity.

Strengths:  In-depth knowledge of  seasonal 
distribution of harbor porpoise, abundance, 
and trends; experienced researchers in all phases of research planned.

Weaknesses:  Small and elusive cetacean.   Difficulties  inherent when conducting 
research on this species.  
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Access to Research Results
Publications

• Killer whale photo-identification catalogues

• Four papers on killer whales genetics

• Cetaceans of Southeast Alaska 

• Offshore killer whale movements (Bering Sea/Southeast 
Alaska to California)

• Transient killer whale abundance and trends, prey 
preferences, foraging strategies, and estimated kill rates

• Harbor porpoise abundance and trends (1991-2014)
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Small Cetaceans:  Recommendations
1. Stock structure studies on harbor porpoise in Southeast 

Alaska
• Would allow interpretation of long-term abundance and trend estimates, as well as 

assessing the impact of bycatch in Wrangell-Zarembo and other areas

2. Photo-id, satellite tagging and acoustic studies of killer 
whales in the Aleutian Islands
• Would provide important data on the occurrence, movements and population structure of 

killer whales, and relative to potential prey

3. Range-wide abundance surveys for harbor porpoise in 
Southeast Alaska
• Cape Suckling to Dixon Entrance:  simultaneous aerial (coastal waters) and vessel 

(inland waters) surveys to include g(0) experiments
• Would allow PBR determinations
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