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KILLER WHALE (Orcinus orca): AT1 Transient Stock 
 

STOCK DEFINITION AND GEOGRAPHIC RANGE 
 Killer whales have been observed in all 

oceans and seas of the world (Leatherwood and 

Dahlheim 1978).  Although reported from tropical 

and offshore waters, killer whales occur at higher 

densities in colder and more productive waters of 

both hemispheres, with the greatest densities found 

at high latitudes (Mitchell 1975, Leatherwood and 

Dahlheim 1978, Forney and Wade 2006).  Killer 

whales are found throughout the North Pacific 

Ocean.  Along the west coast of North America, 

seasonal and year-round occurrence of killer 

whales has been noted along the entire Alaska 

coast (Braham and Dahlheim 1982), in British 

Columbia and Washington inland waterways (Bigg 

et al. 1990), and along the outer coasts of 

Washington, Oregon, and California (Green et al. 

1992; Barlow 1995, 1997; Forney et al. 1995).  

Killer whales from these areas have been labeled 

as “resident,” “transient,” and “offshore” type 

killer whales (Bigg et al. 1990, Ford et al. 2000, 

Dahlheim et al. 2008) based on aspects of 

morphology, ecology, genetics, and behavior (Ford 

and Fisher 1982; Baird and Stacey 1988; Baird et 

al. 1992; Hoelzel et al. 1998, 2002; Barrett-

Lennard 2000; Dahlheim et al. 2008).  Through 

examination of photographs of recognizable 

individuals and pods, movements of whales between geographical areas have been documented.  For example, 

whales identified in Prince William Sound have been observed near Kodiak Island (Matkin et al. 1999) and whales 

identified in Southeast Alaska have been observed in Prince William Sound, British Columbia, and Puget Sound 

(Leatherwood et al. 1990, Dahlheim et al. 1997).  Movements of killer whales between the waters of Southeast 

Alaska and central California have also been documented (Goley and Straley 1994, Black et al. 1997, Dahlheim and 

White 2010). 

 Several studies provide evidence that the resident, offshore, and transient ecotypes are genetically distinct 

in both mtDNA and nuclear DNA (Hoelzel and Dover 1991; Hoelzel et al. 1998, 2002; Barrett-Lennard 2000).  

Genetic differences have also been found between populations within the transient and resident ecotypes (Hoelzel et 

al. 1998, 2002; Barrett-Lennard 2000).  A global genetic study of killer whales using the entire mitochondrial 

genome found that some killer whale ecotypes represent deeply divergent evolutionary lineages and warrant 

elevation to species or subspecies status (Morin et al. 2010).  In particular, estimates from mitogenome sequence 

data indicate that transient killer whales diverged from all other killer whale lineages ~700,000 years ago.  In light of 

these differences, the Society for Marine Mammalogy’s Committee on Taxonomy currently recognizes the resident 

and transient North Pacific ecotypes as un-named Orcinus orca subspecies (Committee on Taxonomy 2017).  In 

recognition of its status as an un-named subspecies or species, some researchers now refer to transient-type killer 

whales as Bigg’s killer whales (e.g., Ford 2011, Riesch et al. 2012), in tribute to the late Dr. Michael Bigg. 

 The first studies of transient killer whales in Alaska were conducted in Southeast Alaska and in the Gulf of 

Alaska (from Prince William Sound, through the Kenai Fjords, and around Kodiak Island).  In the Gulf of Alaska, 

Matkin et al. (1999) described two genetically distinct populations of transients which were never found in 

association with one another, the so-called “Gulf of Alaska” transients and “AT1” transients.  In the past, neither of 

these populations were known to associate with the population of transient killer whales that ranged from California 

to Southeast Alaska, which are described as the West Coast Transient stock.  Gulf of Alaska transients are 

documented throughout the Gulf of Alaska, including occasional sightings in Prince William Sound.  AT1 transients 

have been seen only in Prince William Sound and in the Kenai Fjords region, and are therefore partially sympatric 

Figure 1.  Approximate distribution of transient killer 

whales in the eastern North Pacific (shaded areas).  The 

distribution of resident and transient killer whale stocks in 

the eastern North Pacific largely overlap (see text).  The 

U.S. Exclusive Economic Zone is delineated by the solid 

black line. 
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with Gulf of Alaska transients.  In addition, 14 out of 217 transients on the outer coast of Southeast Alaska and 

British Columbia were identified as Gulf of Alaska transients and in one encounter they were observed mixing with 

West Coast Transients (Matkin et al. 2012, Ford et al. 2013).  Transients within the Gulf of Alaska population have 

been found to have two mtDNA haplotypes, neither of which is found in the West Coast or AT1 populations.  

Members of the AT1 population share a single mtDNA haplotype.  Transient killer whales from the West Coast 

population have been found to share a single mtDNA haplotype that is not found in the other populations.  

Additionally, all three populations have been found to have significant differences in nuclear (microsatellite) DNA 

(Barrett-Lennard 2000).  Acoustic differences have been found as well; Saulitis et al. (2005) described acoustic 

differences between Gulf of Alaska transients and AT1 transients.  For these reasons, the Gulf of Alaska transients 

are considered part of a population that is discrete from the AT1 population, and both of these populations are 

considered discrete from the West Coast Transients. 

 Biopsy samples from the eastern Aleutians and the south side of the west end of the Alaska Peninsula have 

produced the same haplotypes as killer whales in the northern Gulf of Alaska; however, nuclear DNA analysis 

strongly suggests they belong to a separate population (Parsons et al. 2013).  The geographic distribution of mtDNA 

haplotypes revealed samples from the central Aleutian Islands and Bering Sea with haplotypes not found in Gulf of 

Alaska transients, suggesting additional population structure in western Alaska.  Transient-type killer whales from 

the Aleutian Islands and Bering Sea are considered to be part of a single population that includes Gulf of Alaska 

transients.  Killer whales observed in the northern Bering Sea and north and east to the western Beaufort Sea have 

characteristics of transient-type whales, but little is known about these whales (Braham and Dahlheim 1982, George 

and Suydam 1998).  AT1 haplotype whales are also present west of the Aleutian Islands and into the Bering Sea; 

however, nuclear DNA analysis indicates these animals are not part of the AT1 transient population in the Gulf of 

Alaska (Parsons et al. 2013). 

 In summary, within the transient ecotype, association data (Ford et al. 1994, Ford and Ellis 1999, Matkin et 

al. 1999), acoustic data (Ford and Ellis 1999, Saulitis et al. 2005), and genetic data (Hoelzel et al. 1998, 2002; 

Barrett-Lennard 2000) confirm that at least three communities of transient whales exist and represent three discrete 

populations: 1) Gulf of Alaska, Aleutian Islands, and Bering Sea transients, 2) AT1 transients, and 3) West Coast 

transients. 

 Based on data regarding association patterns, acoustics, movements, and genetic differences, eight killer 

whale stocks are now recognized within the Pacific U.S. Exclusive Economic Zone: 1) the Alaska Resident stock - 

occurring from Southeast Alaska to the Aleutian Islands and Bering Sea, 2) the Northern Resident stock - occurring 

from Washington State through part of Southeast Alaska, 3) the Southern Resident stock - occurring mainly within 

the inland waters of Washington State and southern British Columbia, but also in coastal waters from Southeast 

Alaska through California, 4) the Gulf of Alaska, Aleutian Islands, and Bering Sea Transient stock - occurring 

mainly from Prince William Sound through the Aleutian Islands and Bering Sea, 5) the AT1 Transient stock - 

occurring in Alaska from Prince William Sound through the Kenai Fjords (Fig. 1), 6) the West Coast Transient stock 

- occurring from California through Southeast Alaska, 7) the Offshore stock - occurring from California through 

Alaska, and 8) the Hawaiian stock.  Transient whales in Canadian waters are considered part of the West Coast 

Transient stock.  The Hawaiian and Offshore stocks are reported in the Stock Assessment Reports for the U.S. 

Pacific Region. 

 AT1 killer whales were first identified as a separate, cohesive group in 1984, when 22 transient-type 

whales were documented in Prince William Sound (Leatherwood et al. 1984, Heise et al. 1991), although individual 

whales from the group had been photographed as early as 1978 (von Ziegesar et al. 1986).  Once the North Gulf 

Oceanic Society began consistent annual research effort in Prince William Sound, AT1 killer whales were resighted 

frequently.  In fact, AT1 killer whales were found to be some of the most frequently sighted killer whales in Prince 

William Sound (Matkin et al. 1993, 1994, 1999).  Gulf of Alaska transients are seen less frequently in Prince 

William Sound, with periods of several years or more between resightings. 

 AT1 killer whales have never been seen in association with sympatric resident killer whale pods or with 

Gulf of Alaska transients (Matkin et al. 1999, 2012), are genetically and acoustically distinct from other transient 

killer whales in the North Pacific (Barrett-Lennard 2000, Saulitis et al. 2005), and appear to have a more limited 

range than other transients.  Their approximately 200-mile known range includes only Prince William Sound and 

Kenai Fjords and adjacent offshore waters (Matkin et al. 1999, 2012). 

 

POPULATION SIZE 

 Using photographic-identification, all 22 individuals in the AT1 Transient population were censused for the 

first time in 1984 (Leatherwood et al. 1984).  All 22 AT1 killer whales were seen annually or biannually from 1984 

to 1988 (Matkin et al. 1999, 2003).  The Exxon Valdez oil spill occurred in spring of 1989.  Nine individuals from 
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the AT1 group have been missing since 1990 (last seen in 1989), and two have been missing since 1992 (last seen in 

1990 and 1991).  Three of the missing AT1 killer whales (AT5, AT7, and AT8) were seen near the leaking Exxon 

Valdez shortly after the spill (Matkin et al. 1993, 1994, 2008).  Two whales were found dead, stranded in 1989-1990, 

both genetically assigned to the AT1 population and one visually recognized as AT19, one of the missing nine 

(Matkin et al. 1994, 2008; Heise et al. 2003).  The second unidentified whale was most likely one of the other 

missing AT1 whales.  Additional mortalities of four older males include whales AT1 found stranded in 2000, AT13 

and AT17 missing in 2002 (one of which was thought to be the carcass from the AT1 population that was found in 

2002), and AT14 missing in 2003.  A stranded whale found in 2003, genetically assigned to the AT1 population, 

was probably AT14 but could also have been AT13 (Matkin et al. 2008).  No births have occurred in this population 

since 1984 and none of the missing whales have been seen since 2003 and are presumed dead.  There is an 

extremely small probability (0.4%) that AT1 killer whales that are missing for 3 years or more are still alive (Matkin 

et al. 2008).  No AT1 killer whale missing for at least 4 years has ever been resighted, and all 15 missing whales are 

presumed dead (Matkin et al. 2008).  In 2017, photographs of the seven remaining AT1 killer whales were 

confirmed by researchers from the North Gulf Oceanic Society (birth year is estimated for whales born before 1983, 

as described in Matkin et al. 1999): AT2 (female, born <1969), AT3 (male, born 1984), AT4 (female, born <1974), 

AT6 (male, born 1976), AT9 (female, born <1965), AT10 (male, born 1980), and AT18 (female, born <1974).  

Therefore, the population estimate as of the summer of 2017 remains at seven whales (North Gulf Oceanic Society, 

http://www.whalesalaska.org, 18 July 2017).  There has been no recruitment in this population since 1984 (Matkin 

et al. 2012). 

 

Minimum Population Estimate 
 The abundance estimate of killer whales is a direct count of individually identifiable animals.  Only 11 

whales were seen between 1990 and 1999.  Since then, four of those whales have not been seen for four or more 

consecutive years, so the minimum population estimate (NMIN) is seven whales (Matkin et al. 2008; North Gulf 

Oceanic Society, http://www.whalesalaska.org, 18 July 2017).  Fourteen years of annual effort have failed to 

discover any whales that had not been seen previously, so there is no reason to believe there are additional whales in 

the population.  Therefore, this NMIN is the total population size. 

 

Current Population Trend 
 The population counts have declined from a level of 22 whales in 1989 to the 7 whales that have been 

resighted since 2003, a decline of 68%.  Most of the mortality apparently occurred in 1989-1990. 

 

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES 
 A reliable estimate of the maximum net productivity rate (RMAX) is unavailable for this stock of killer 

whales.  Studies of resident killer whale pods in the Pacific Northwest resulted in estimated population growth rates 

of 2.9% and 2.5% over the period from 1973 to 1987 (Olesiuk et al. 1990, Brault and Caswell 1993).  The current 

net productivity rate for this stock is 0, given that there has been no recruitment into the stock since 1984.  Until 

additional stock-specific data become available, the cetacean maximum theoretical net productivity rate of 4% will 

be used for this stock (Wade and Angliss 1997). 

 

POTENTIAL BIOLOGICAL REMOVAL 
 Potential biological removal (PBR) is defined as the product of the minimum population estimate, one-half 

the maximum theoretical net productivity rate, and a recovery factor: PBR = NMIN × 0.5RMAX × FR.  The recovery 

factor (FR) for this stock is 0.1, as the stock is considered depleted under the Marine Mammal Protection Act 

(MMPA) and there has been no recruitment into the stock since 1984.  Thus, for the AT1 Transient killer whale 

stock, PBR = 0.01 whales (7 × 0.02 × 0.1). 

 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY 
 Information for each human-caused mortality, serious injury, and non-serious injury reported for NMFS-

managed Alaska marine mammals in 2012-2016 is listed, by marine mammal stock, in Helker et al. (in press); 

however, only the mortality and serious injury data are included in the Stock Assessment Reports.  No human-

caused mortality or serious injury of AT1 Transient killer whales was reported in 2012-2016.  Potential threats most 

likely to result in direct human-caused mortality or serious injury of this stock include ship strikes and oil spills 

(most of the mortality in this stock occurred in 1989-1990, following the Exxon Valdez oil spill). 
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Fisheries Information 
 Information on U.S. commercial fisheries in Alaska waters (including observer programs, observer 

coverage, and observed incidental takes of marine mammals) is presented in Appendices 3-6 of the Alaska Stock 

Assessment Reports. 

 The known range of the AT1 Transient stock is limited to waters of Prince William Sound and Kenai 

Fjords.  There are no federally-managed commercial fisheries in this area.  Incidental mortality or serious injury of 

AT1 killer whales has not been reported in state-managed commercial fisheries which operate within the range of 

this stock, such as the Prince William Sound salmon set and drift gillnet fisheries and various herring fisheries, or in 

several subsistence fisheries (salmon, halibut, non-salmon finfish, and shellfish) which also occur within this area; 

however, the state-managed fisheries are not observed or have not been observed in a long time. 

 

Alaska Native Subsistence/Harvest Information 
 There are no reports of a subsistence harvest of killer whales in Alaska or Canada. 

 

Other Mortality 
 Collisions with boats may be an occasional source of mortality or serious injury of killer whales.  For 

example, a killer whale struck the propeller of a vessel in the Bering Sea/Aleutian Islands rockfish trawl fishery in 

2010; however, this mortality did not involve a whale from the AT1 Transient stock.  There has been no known 

mortality or serious injury of AT1 killer whales due to ship strikes.  Most of the mortality occurred from 1989 to 

1990 following the Exxon Valdez oil spill. 

 

STATUS OF STOCK 
 The AT1 Transient stock of killer whales is below its Optimum Sustainable Population and designated as 

depleted under the MMPA (69 FR 31321, 3 June 2004); therefore, it is classified as a strategic stock.  The AT1 

Transient stock is not listed as threatened or endangered under the Endangered Species Act.  Based on currently 

available data, the estimated mean annual mortality and serious injury rate due to U.S. commercial fisheries (0) does 

not exceed 10% of the PBR (10 % of PBR = 0.001) and, therefore, can be considered insignificant and approaching 

zero mortality and serious injury rate.  At least 11 animals were alive in 1998, but it appears that only 7 individuals 

remain alive.  The AT1 killer whale group has been reduced to 32% (7/22) of its 1984 level.  Since no births have 

occurred in the past 30 years, it is unlikely that this stock will recover. 

There are few uncertainties in the assessment of the AT1 Transient stock of killer whales.  Individual 

whales can be counted annually and the stock has been declining slowly since a dramatic reduction in the stock 

occurred immediately after the Exxon Valdez oil spill. 

 

CITATIONS 
Baird, R. W., and P. J. Stacey.  1988.  Variation in saddle patch pigmentation in populations of killer whales 

(Orcinus orca) from British Columbia, Alaska, and Washington State.  Can. J. Zool. 66(11):2582-2585. 

Baird, R. W., P. A. Abrams, and L. M. Dill.  1992.  Possible indirect interactions between transient and resident 

killer whales: implications for the evolution of foraging specializations in the genus Orcinus.  Oecologia 

89:125-132. 

Barlow, J.  1995.  The abundance of cetaceans in California waters.  Part I: Ship surveys in summer and fall of 1991.  

Fish. Bull., U.S. 93:1-14. 

Barlow, J.  1997.  Preliminary estimates of cetacean abundance off California, Oregon and Washington based on a 

1996 ship survey and comparisons of passing and closing modes.  Southwest Fisheries Science Center 

Administrative Report LJ-97-11.  25 p.  Available from SWFSC, NMFS, 8901 La Jolla Shores Drive, La 

Jolla, CA 92037. 

Barrett-Lennard, L. G. 2000.  Population structure and mating patterns of killer whales as revealed by DNA 

analysis.  Ph.D. Dissertation, University of British Columbia, Vancouver, BC, Canada.  97 p. 

Bigg, M. A., P. F. Olesiuk, G. M. Ellis, J. K. B. Ford, and K. C. Balcomb III.  1990.  Social organization and 

genealogy of resident killer whales (Orcinus orca) in the coastal waters of British Columbia and 

Washington State, p. 386-406.  In P. S. Hammond, S. A. Mizroch, and G. P. Donovan (eds.), Individual 

Recognition of Cetaceans: Use of Photo-identification and Other Techniques to Estimate Population 

Parameters.  Rep. Int. Whal. Comm. Special Issue 12. 

Black, N. A., A. Schulman-Janiger, R. L. Ternullo, and M. Guerrero-Ruiz.  1997.  Killer whales of California and 

western Mexico: a catalog of photo-identified individuals.  U.S. Dep. Commer., NOAA Tech. Memo. 

NMFS-SWFSC-247, 174 p. 

149

NOAA-TM-AFSC-393 
M. M. Muto et al. 

Alaska Marine Mammal Stock Assessments, 2018



 

 

Braham, H. W., and M. E. Dahlheim.  1982.  Killer whales in Alaska documented in the Platforms of Opportunity 

Program.  Rep. Int. Whal. Comm. 32:643-646. 

Brault, S., and H. Caswell.  1993.  Pod-specific demography of killer whales (Orcinus orca).  Ecology 74(5):1444-

1454. 

Committee on Taxonomy.  2017.  List of marine mammal species and subspecies.  Society for Marine Mammalogy.  

Available online: www.marinemammalscience.org .  Accessed December 2018. 

Dahlheim, M. E., and P. A. White.  2010.  Ecological aspects of transient killer whales (Orcinus orca) as predators 

in southeastern Alaska.  Wildl. Biol. 16:308-322. 

Dahlheim, M. E., D. Ellifrit, and J. Swenson.  1997.  Killer Whales of Southeast Alaska: A Catalogue of 

Photoidentified Individuals.  Day Moon Press, Seattle, WA.  82 p. + appendices. 

Dahlheim, M. E., A. Schulman-Janiger, N. Black, R. Ternullo, D. Ellifrit, and K. C. Balcomb.  2008.  Eastern 

temperate North Pacific offshore killer whales (Orcinus orca): occurrence, movements, and insights into 

feeding ecology.  Mar. Mammal Sci. 24:719-729. 

Ford, J. K. B.  2011.  Killer whales of the Pacific Northwest coast: from pest to paragon.  Whale Watcher 40(1):15-

23. 

Ford, J. K. B., and G. M. Ellis.  1999.  Transients: Mammal-Hunting Killer Whales of British Columbia, 

Washington, and Southeastern Alaska.  University of British Columbia Press, Vancouver, BC.  96 p. 

Ford, J. K. B., and H. D. Fisher.  1982.  Killer whale (Orcinus orca) dialects as an indicator of stocks in British 

Columbia.  Rep. Int. Whal. Comm. 32:671-679. 

Ford, J. K. B., G. M. Ellis, and K. C. Balcomb.  1994.  Killer Whales: The Natural History and Genealogy of 

Orcinus orca in British Columbia and Washington State.  University of British Columbia Press, 

Vancouver, BC, and University of Washington Press, Seattle.  102 p. 

Ford, J. K. B., G. M. Ellis, and K. C. Balcomb.  2000.  Killer Whales: The Natural History and Genealogy of 

Orcinus orca in British Columbia and Washington State.  Second edition.  University of British Columbia 

Press, Vancouver, BC, Canada.  104 p. 

Ford, J. K. B., E. H. Stredulinsky, J. R. Towers, and G. M. Ellis.  2013.  Information in support of the identification 

of critical habitat for transient killer whales (Orcinus orca) off the west coast of Canada.  DFO Canadian 

Science Advisory Secretariat Research Document 2012/nnn. 

Forney, K. A., and P. R. Wade.  2006.  World-wide abundance and density of killer whales, p. 145-162.  In J. A. 

Estes, D. P. DeMaster, D. F. Doak, T. M. Williams, and R. L. Brownell, Jr. (eds.), Whales, Whaling, and 

Ocean Ecosystems.  University of California Press. 

Forney, K. A., J. Barlow, and J. V. Carretta.  1995.  The abundance of cetaceans in California waters.  Part II: Aerial 

surveys in winter and spring of 1991 and 1992.  Fish. Bull., U.S. 93:15-26. 

George, J. C., and R. Suydam.  1998.  Observations of killer whale (Orcinus orca) predation in the northeastern 

Chukchi and western Beaufort seas.  Mar. Mammal Sci. 14:330-332.  DOI: dx.doi.org/10.1111/j.1748-

7692.1998.tb00722.x . 

Goley, P. D., and J. M. Straley.  1994.  Attack on gray whales (Eschrichtius robustus) in Monterey Bay, California, 

by killer whales (Orcinus orca) previously identified in Glacier Bay, Alaska.  Can. J. Zool. 72:1528-1530. 

Green, G. A., J. J. Brueggeman, R. A. Grotefendt, C. E. Bowlby, M. L. Bonnell, and K. C. Balcomb.  1992.  

Cetacean distribution and abundance off Oregon and Washington, 1989-1990, p. 1-100.  In J. J. 

Brueggeman (ed.), Oregon and Washington marine mammal and seabird surveys.  Final Report OCS Study 

MMS 91-0093. 

Heise, K., G. Ellis, and C. Matkin.  1991.  A Catalogue of Prince William Sound Killer Whales.  North Gulf 

Oceanic Society, Homer, AK.  51 p. 

Heise, K., L. G. Barrett-Lennard, E. Saulitis, C. Matkin, and D. Bain.  2003.  Examining the evidence for killer 

whale predation on Steller sea lions in British Columbia and Alaska.  Aquat. Mamm. 29(3):325-334. 

Helker, V. T., M. M. Muto, K. Savage, S. Teerlink, L. A. Jemison, K. Wilkinson, and J. Jannot.  In press.  Human-

caused mortality and injury of NMFS-managed Alaska marine mammal stocks, 2012-2016.  U.S. Dep. 

Commer., NOAA Tech. Memo. NMFS-AFSC-XXX, XXX p. 

Hoelzel, A. R., and G. A. Dover.  1991.  Genetic differentiation between sympatric killer whale populations.  

Heredity 66:191-195. 

Hoelzel, A. R., M. E. Dahlheim, and S. J. Stern.  1998.  Low genetic variation among killer whales (Orcinus orca) 

in the eastern North Pacific, and genetic differentiation between foraging specialists.  J. Hered. 89:121-128. 

Hoelzel, A. R., A. Natoli, M. Dahlheim, C. Olavarria, R. Baird, and N. Black.  2002.  Low worldwide genetic 

diversity in the killer whale (Orcinus orca): implications for demographic history.  Proc. R. Soc. Lond. 

269:1467-1473. 

150

NOAA-TM-AFSC-393 
M. M. Muto et al. 

Alaska Marine Mammal Stock Assessments, 2018



 

 

Leatherwood, J. S., and M. E. Dahlheim.  1978.  Worldwide distribution of pilot whales and killer whales.  Naval 

Ocean Systems Center, Tech. Rep. 443:1-39. 

Leatherwood, S., A. E. Bowles, E. Krygier, J. D. Hall, and S. Ingell.  1984.  Killer whales (Orcinus orca) in 

Southeast Alaska, Prince William Sound, and Shelikof Strait: a review of available information.  Rep. Int. 

Whaling Comm. 34:521-530. 

Leatherwood, S., C. O. Matkin, J. D. Hall, and G. M. Ellis.  1990.  Killer whales, Orcinus orca, photo-identified in 

Prince William Sound, Alaska 1976 to 1987.  Can. Field Nat. 104:362-371. 

Matkin, C. O., M. E. Dahlheim, G. Ellis, and E. Saulitis.  1993.  Vital rates and pod structure of resident killer 

whales following the Exxon Valdez oil spill, p. 303-307.  In Exxon Valdez Oil Spill Trustee Council, Exxon 

Valdez oil spill symposium abstract book, February 2-5, 1993, Anchorage, Alaska. 

Matkin, C. O., G. M. Ellis, M. E. Dahlheim, and J. Zeh.  1994.  Status of killer whales in Prince William Sound, 

1985-1992, p. 141-162.  In T. R. Loughlin (ed.), Marine Mammals and the Exxon Valdez.  Academic Press, 

San Diego, CA. 

Matkin, C., G. Ellis, E. Saulitis, L. Barrett-Lennard, and D. Matkin.  1999.  Killer Whales of Southern Alaska.  

North Gulf Oceanic Society, Homer, AK.  96 p. 

Matkin, C. O., G. M. Ellis, L. G. Barrett-Lennard, H. Yurk, E. L. Saulitis, D. Scheel, P. Olesiuk, and G. Ylitalo.  

2003.  Photographic and acoustic monitoring of killer whales in Prince William and Kenai Fjords, Exxon 

Valdez Oil Spill Restoration Project Final Report, Restoration Project 03012, North Gulf Oceanic Society, 

Homer, AK.  118 p. 

Matkin, C. O., E. L. Saulitis, G. M. Ellis, P. Olesiuk, and S. D. Rice.  2008.  Ongoing population-level impacts on 

killer whales Orcinus orca following the ‘Exxon Valdez’ oil spill in Prince William Sound, Alaska.  Mar. 

Ecol. Prog. Ser. 356:269-281. 

Matkin, C. O., J. W. Durban, E. L. Saulitis, R. D. Andrews, J. M. Straley, D. R. Matkin, and G. M. Ellis.  2012.  

Contrasting abundance and residency patterns of two sympatric populations of transient killer whales 

(Orcinus orca) in the northern Gulf of Alaska.  Fish. Bull., U.S. 110:143-155. 

Mitchell, E. D.  1975.  Report on the meeting on small cetaceans, Montreal, April 1-11, 1974.  J. Fish. Res. Board 

Can. 32:914-916. 

Morin, P. A., F. I. Archer, A. D. Foote, J. Vilstrup, E. E. Allen, P. Wade, J. Durban, K. Parsons, R. Pitman, L. Li, P. 

Bouffard, S. C. A. Nielsen, M. Rasmussen, E. Willerslev, M. T. P. Gilbert, and T. Harkins.  2010.  

Complete mitochondrial genome phylogeographic analysis of killer whales (Orcinus orca) indicates 

multiple species.  Genome Res. 20:908-916. 

Olesiuk, P. F., M. A. Bigg, and G. M. Ellis.  1990.  Life history and population dynamics of resident killer whales 

(Orcinus orca) in the coastal waters of British Columbia and Washington State.  Rep. Int. Whal. Comm. 

(Special Issue 12):209-242. 

Parsons, K. M., J. W. Durban, A. M. Burdin, V. N. Burkanov, R. L. Pitman, J. Barlow, L. G. Barrett-Lennard, R. G. 

LeDuc, K. M. Robertson, C. O. Matkin, and P. R. Wade.  2013.  Geographic patterns of genetic 

differentiation among killer whales in the northern North Pacific.  J. Hered. 104:737-754. 

Riesch, R., L. G. Barrett-Lennard, G. M. Ellis, J. K. B. Ford, and V. B. Deecke.  2012.  Cultural traditions and the 

evolution of reproductive isolation: ecological speciation in killer whales?  Biol. J. Linn. Soc. 106:1-17. 

Saulitis, E., C. O. Matkin, and F. H. Fay.  2005.  Vocal repertoire and acoustic behavior of the isolated AT1 killer 

whale subpopulation in southern Alaska.  Can. J. Zool. 83:1015-1029. 

von Ziegesar, O., G. M. Ellis, C. O. Matkin, and B. Goodwin.  1986.  Repeated sightings of identifiable killer 

whales (Orcinus orca) in Prince William Sound, Alaska, 1977-1983.  Cetus 6(2):9-13. 

Wade, P. R., and R. Angliss.  1997.  Guidelines for assessing marine mammal stocks: report of the GAMMS 

Workshop April 3-5, 1996, Seattle, Washington.  U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR-

12, 93 p. 

151

NOAA-TM-AFSC-393 
M. M. Muto et al. 

Alaska Marine Mammal Stock Assessments, 2018


	KILLER WHALE (Orcinus orca): AT1 Transient Stock




Accessibility Report





		Filename: 

		Killer whale AT1 Transient.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 16



		Passed: 14



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Skipped		All page content is tagged



		Tagged annotations		Skipped		All annotations are tagged



		Tab order		Skipped		Tab order is consistent with structure order



		Character encoding		Skipped		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Skipped		Alternate text that will never be read



		Associated with content		Skipped		Alternate text must be associated with some content



		Hides annotation		Skipped		Alternate text should not hide annotation



		Other elements alternate text		Skipped		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Skipped		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Skipped		TH and TD must be children of TR



		Headers		Skipped		Tables should have headers



		Regularity		Skipped		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Skipped		LI must be a child of L



		Lbl and LBody		Skipped		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Skipped		Appropriate nesting










Back to Top



