
Identification Catalog and Field Guide for 

Transient (Biggõs) Killer Whales 

of Monterey Bay 
and California Waters 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2023 Edition 

 
Josh D. McInnes, Chelsea R. Mathieson, Peggy J. West-Stap, Stephanie L. Marcos, 

Victoria L. Wade, Jeffrey E. Moore, Sarah L. Mesnick, and Lawrence M. Dill 



2  

Cover: transient killer whale in Monterey Bay, CAñphotograph by Peggy West-Stap 2013 | NOAA NMFS permit 15621 

 

 

 

Unless otherwise specified, all data and photographs for this publication were collected under the following NOAA 

National Marine Fisheries Service permits (Principal Investigator: Peggy West-Stap): 
 

1094-1836 April  30, 2006 to June 2, 2011 

15621 June 3, 2011 to December 31, 2016 

20519 January 1, 2017 to December 31, 2021 

Usage of photographs taken under MMPA Permit no. 782-1510 (Principal Investigator: Marilyn Dahlheim) approved 

by the Marine Mammal Laboratory 

 

 

 

 

 

 
Marine Life  Studies 

Est. 2006 

P. O. Box 163 

Moss Landing, CA 95039 

www.marinelifestudies.org 

killerwhales@marinelifestudies.org 

Registered 501(c)(3) non-profit organization 

EIN #27-0318674 

 
 

Transient Killer  Whale Research Project 

Est. 2011 

Victoria, BC 

V8V 3A1 

transientproject@gmail.com 

 

 

 

 

 

 

 

 
Suggested citation: McInnes, J.D., Mathieson, C.R., West-Stap, P.J., Marcos, S.L., Wade, V.L., Jeffrey E. Moore, Sarah L. Mesnick, and Lawrence M. Dill  (2023). 

Identification catalog and field guide for transient (Biggôs) killer whales of Monterey Bay and California waters. NOAA Southwest Fisheries Science Center. 

http://www.marinelifestudies.org/
mailto:killerwhales@marinelifestudies.org
mailto:transientproject@gmail.com


3 6Southwest Fisheries Science Center, National Oceanic and Atmospheric Administration, La Jolla, California, USA  

Identification Catalog and Field Guide for 

Transient (Biggõs) Killer Whales 

of Monterey Bay 
and California Waters 

By 

Josh D. McInnes1, 2,3 

corresponding author j.mcinnes@oceans.ubc.ca 

Chelsea R. Mathieson3,4 

Peggy J.West-Stap5 

Stephanie L. Marcos5 

Victoria L.Wade5 

Jeffrey E. Moore6 

Sarah L. Mesnick6 

Lawrence M. Dill2,3 

Illustrations by Selena S. Rivera1 Cartography by Josh Tawse1 

1Marine Mammal Research Unit, Institute for the Oceans and Fisheries, University of British Columbia, Vancouver, BC V6T 1Z4 

2Pacific Wildlife Foundation, Port Moody, British Columbia, Canada V3H 1V6 

3Transient Killer Whale Research Project, Victoria, BC V8V 3A1 

4Resource and Environmental Planning Program, School of Resource and Environmental Management, Simon Fraser University, Burnaby, BC V5A 1S6 

5Marine Life Studies, Moss Landing, CA 95039 

mailto:j.mcinnes@oceans.ubc.ca


4  

Dedicated to the community of Monterey Bay, whose continuous support made this publication possible. 

May you never stop loving and learning about killer  whales! 
 

 

Transient killer  whales in Monterey Bay, CAñphotograph by Stephanie Marcos 2016 |  NOAA NMFS permit  15621 

 

 

ñI believe the future of killer whale research will likely continue in much the same way for some 

time to come. That is, individual initiative and imagination to recognize the research opportunity 

and then the commitment to check it out. That will always remain the driving force.ò 

- Dr. Michael A. Bigg 
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There is nothing quite like staring out at the 

open Pacific and seeing a group of killer 

whales (Orcinus orca). Whether from a local 

whale watch tour out of Monterey Bay or 

from the cliff tops overlooking the open 

ocean off Point Lobos, killer whales are 

keenly sought by naturalists and visitors 

alike. The Monterey Bay National Marine 

Sanctuary and surrounding waters of the 

California Current ecosystem are home to 

three ecotypes, or forms, of killer whale. One 

may encounter endangered southern residents 

following seasonally abundant Chinook 

salmon, glimpse a group of rarely sighted 

offshores hunting deep-water sharks, or 

witness the dramatic hunt of a group of 

transient killer whales trying to separate a 

gray whale calf from its mother! 

Transient (Biggôs) killer whales are marine 

mammal-hunting specialists, and by far the 

most commonly encountered ecotype of killer 

whale in Monterey Bay. However, current 

information regarding their ecology in waters 

south of the Pacific Northwest is scattered 

and varied. Most of it can only be found in 

unpublished reports or conference abstracts. 

This publication, in conjunction with our 

recently published technical memorandum, 

Transient Killer Whales of Central and 

Northern California and Oregon: a Catalog 

of Photo-identified Individuals, provides the 

first widely available publication for 

transient killer whales in California waters 

since the production of a NOAA technical 

memorandum published in 1997. This guide 

focuses specifically on transient killer whales 

identified in the Monterey Bay National 

Marine Sanctuary (MBNMS). For a 

comprehensive catalog of transient killer 

whales that use the waters of the outer coast 

of California and Oregon, see our recently 

published technical memorandum. 

From May 2006 to April  2020 Marine Life 

Studies and the Transient Killer Whale 

Research Project have collected data and 

photographs of killer whales in Monterey 

Bay and the surrounding waters of 

California. Here we provide information on 

our research findings, natural history, and a 

compilation of 134 different individual 

transient killer whales photographed during 

our surveys. 
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Map of our primary  study area,  encompassing Monterey Bay and the  Montereyan Pacific Transition  Ecoregion (as defined  by Morgan et al,  2005) 
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Populations 
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Distribution 

 
 

 
Killer Whales 

Killer whales (Orcinus orca) are the largest 

member of the dolphin family, and the only 

species of cetacean known to regularly 

consume marine mammals. They were given 

the name ñwhale killersò by early sailors who 

observed them preying upon large whale 

species. This eventually became the name 

ñkiller whaleò that we use today. 

Killer whales are apex predators with a 

cosmopolitan distribution meaning they are 

found in all major ocean basins. They are 

largely concentrated in high latitudes along 

coastal regions where prey are abundant, but 

have also been documented in oceanic or 

offshore ecosystems and at lower latitudes. 

Currently, one species of killer whale is 

recognized globally, but 10 different 

ecotypes, or forms, have been described. Prey 

specialization among ecotypes has been the 

driving force in shaping many aspects of their 

ecology and natural history. In the 

Northeastern Pacific, long term studies have 

described three sympatric ecotypes known as 

residents, transients, and offshores. These 

ecotypes differ in their diet, behavior, 

distribution, morphology, acoustics, and 

genetics. Resident killer whales specialize in 

foraging for fish, in particular salmonids, live 

in stable matrilineal pods ranging in size 

from 10 to 50 whales, and consist of three 

adjacent distinct population segments that 

are socially isolated. These are the so-called 

southern residents distributed from the 

waters off southern British Columbia down 

to Californiaôs Central Coast, the northern 

residents, distributed from British Columbia 

to Southeastern Alaska, and the Alaskan 

residents that range from Southeastern 

Alaska to the Aleutian Islands. Offshore 

killer whales are also piscivorous, but appear 

to feed on upper trophic level species (e.g. 

sharks). They are rarely encountered, often 

travel in groups of 50 or more animals, and 

are found in offshore waters ranging from 

Alaska to Southern California. Transients (or 

Biggôs killer whales, named in honor of the 

late Dr. Michael Bigg), are marine mammal 

hunting specialists. They travel in smaller 

matrilineal groups usually consisting of three 

to 10 individuals, with a fluid social system, 

and are distributed from Alaska to Southern 

California. 
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Gulf of Alaska and Aleutian Islands Transients 

ATI Transients 

West Coast 
Transients 

Overlap 

 
Distribution of transient killer whale sub-populations in the eastern North Pacific. The West Coast Transients comprise two putative assemblages: inner coast and outer coast.. 
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Transient ό.ƛƎƎΩǎύ 

Killer Whales 

Transient killer whales are believed to have 

diverged from residents and offshores 

approximately 700,000 years ago, and recent 

molecular studies suggest they may warrant 

separate species designation. In the 

northeastern Pacific, transient killer whales 

are split into three partially distinct 

populations that differ genetically, 

acoustically, and geographically. 

Two of these populations, known as the AT1 

transients and the GAB (Gulf of Alaska, 

Aleutian Islands, and Bering Sea) transients, 

are found in northern waters off the coast of 

Alaska. The AT1s, or Chugach, transients are 

centered in the coastal waters of Prince 

William Sound and the Kenai Fjords. When 

first studied by researchers in 1984, this small 

population, numbering 22 whales, was 

commonly observed hunting harbor seals 

(Phoca vitulina) near tidewater glaciers and 

Dallôs porpoise (Phocoenoides dalli) in small 

bays. Following the Exxon Valdez Oil Spill 

in 1989, the AT1 population declined to 13 

whales, and never fully recovered. As of 

2018, just seven AT1 transients are believed 

to be alive (North Gulf Oceanic Society, 

2018 unpublished catalog), and this 

population will  eventually go extinct as they 

remain socially and reproductively isolated 

from other transient populations, and are 

without a reproductive female. 

Unlike the AT1 transients that show a high 

degree of site fidelity, the GAB transients are 

broadly distributed through the Bering Sea, 

Aleutian Islands, and down to the waters off 

northern British Columbia. Numbering over 

500 whales, the GAB transient population is 

 
Breaching transient  killer  whale,  Monterey Bay, CAñphotograph  by Peggy West-Stap 2012 |  NOAA NMFS permit  15621 
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likely comprised of several distinct 

populations, and the population status is 

currently being reassessed. For example, 

during the months of May and June, over a 

hundred transients arrive in the productive 

waters of the Unimak Island region. Here, 

they intercept migrating gray whales 

(Eschrichtius robustus) as they enter the 

Bering Sea from the Pacific Ocean. It is 

unclear which population these Aleutian 

Island transients belong to, and while they are 

currently considered part of the GAB 

transients, studies suggest they may be part of 

a separate open ocean population. 

The third population, known as the West 

Coast (WC) transients, are found in waters 

ranging from Southeast Alaska to Southern 

California. The WC transient population has 

an uneven ubiquitous distribution throughout 

their range and likely comprises multiple 

putative ñassemblagesò. One assemblage 

tends to be sighted predominantly in coastal 

waters, while the other frequents the outer 

coast near the continental shelf break. As both 

assemblages occasionally interact and share 

acoustic and genetic similarities, the 

composition of the WC transient population is 

still not fully understood. 

Most of what we know regarding the ecology 

of WC transients comes from long term 

studies in the coastal waters of British 

Columbia, Washington, and Southeast 

Alaska. In these areas, ñinner coastò WC 

transients have been commonly documented 

throughout the year, foraging close to shore 

in bays, inlets, shallow reefs, and deep 

mainland fjords for pinnipeds and small 

cetaceans. Occurrence tends to increase 

during the harbor seal pupping season in the 

months of July through September. The inner 

coast assemblage has been extensively 

cataloged, and has roughly quadrupled in size 

since the 1970s (from 80 to 349 whales). This 

increase has been largely attributed to 

increased prey abundance, immigration of 

new whales, calf recruitment, and increased 

research efforts. 

Outer Coast Transient 

Killer Whales 

Considerably less is known regarding the 

distribution of transient killer whales in 

offshore and oceanic waters. The vastness of 

the open ocean often inhibits research due to 

unpredictable weather, infrequent sightings, 

and operational costs of large survey ships. 

Sightings of killer whales also tend to 

decrease further offshore from the continental 

shelf. There is growing evidence that at least 

a portion of the WC transient population 

utilizes offshore waters. A study conducted 

in British Columbia by the Department of 

Fisheries and Oceans Canada in 2013 

identified 217 transient killer whales sighted 

predominantly off the continental shelf 

break, spatially discrete from the coastal 

assemblage. Interestingly, 46 of these 

transients were matched to whales previously 

cataloged off central California. . 

Monterey Bay, off the central coast of 

California, provides a unique opportunity to 

research transients in a deep-water 

ecosystem with relative ease. Killer whale 

photo-identification studies in Monterey Bay 

began in the 1980ôs, and initially identified 

over 100 individual transients thought to be a 

subset of the WC population based on 

acoustic similarities and occasional mixing. 

However, since 1997, very little has been 

published regarding transients in this region. 

A reassessment by the Department of 

Fisheries and Oceans Canada published in 

2007 stated there is not enough information 

to conclusively include this assemblage as 

part of the WC transient population. 

Due to the lack of knowledge regarding 

transient killer whales in Monterey Bay and 

surrounding outer coast waters, we prepared 

this field guide, in conjunction with our 
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technical memorandum, Transient Killer 

Whales of Central and Northern California 

and Oregon: A Catalog of Photo-identified 

Individuals, in order to share information 

with our fellow researchers, naturalists, whale 

watchers, and whale enthusiasts. Here, we 

share 15 years of information collected on 

killer whales encountered in Monterey Bay, 

California and surrounding offshore waters. 

In addition to information regarding ecology 

and natural history, we are providing a 

catalog of 134 individual transient killer 

whales photographed in this study area. 

 

 
Transient killer  whale OCT077 (dorsal fin)  with  her two  offspring  (spyhopping) in Monterey Bay, CAñphotograph by Peggy Stap 2013|  NOAA NMFS permit  15621 



15  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Morphology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Killer  whale surfacing in the  blue  waters  of Monterey Bay, CA -- photograph  by Winnie Mulé 2017 |  NOAA NMFS permit  20519 
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Pursuit  

porpoising 
Catapulting  

Drowning 

Spyhopping 

Breaching 

Killer  Whale Anatomy  and Behaviors 

Female Smaller falcate  dorsal fin  (up 
Tall,  triangular  dorsal fin  Male 

(mature)  to  0.9 m) Elliptical  post-ocular patch,  some- (up to  1.8 m) (mature)  
Often  notched times angled downwards in the  back 

Often  notched 
Uniformly  gray Elliptical  post-ocular patch,  

closed saddle patch Large conical sometimes angled downwards 

rostrum  
Uniformly gray 

closed saddle patch 

in the back  Large conical 

rostrum  

 
 
 

 

Fluke, very rarely  Oval pectoral  fins 

curls downward  (substantially  smaller 

than males)  

White lower jaw and under - 

side, white  lobe extends up 

posterior  to  pectoral  fins  

 

 
White  lower  jaw  and underside, 

Large fluke, curls  white  lobe extends up posterior  to  

downward pectoral fins  

 

 
Large, oval pectoral  

fins (up to 2 m)  

 

Anus 

 
Mammary slits 

(sometimes have slight  

pink pigmentation)  

 

 
Genital  slit  Navel 

(generally  shorter  

in females) 

 

 
 
 
 
 

 
Saddle patch 

indistinct  or absent 

Calf 
(newborn to two years) 

Regular coloration  White  coloration  

Post-ocular patch (often  

used for  identification  in 

young individuals)  

 

 
Anus Genital  slit  (generally  

longer in males) Navel 

 

 
Fetal folds present on  

Ocheraceous coloration, disappears Pale gray to white coloration has been documented  
newborn calves 

within 6 to12 months of age  in a small number of whales; possibly the result  of  

albinism  or leucism Hunting  behaviors  Social behaviors  
 

Dive sequence 
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Killer Whale Ecotypes of the Northeastern Pacific 

Transient ό.ƛƎƎΩǎύ Dorsal fins of transient killer whales are generally 
pointed at the tip, especially in adult females. The 

Dorsal fin:  pointed saddle patch is uniformly gray, always closed 

Saddle patch: closed (containing no black pigmentation), and larger than in 

Teeth: curved, blunt 
resident and offshore killer whales. They have 

occasionally been identified with pseudo-stalked 

Diet: marine mammals barnacles (X enobalanus sp.) and circular scars caused 

by cookiecutter sharks (Isistius sp.). Their teeth tend 

to be slightly curved and blunt at the tip. These 

features might aid in grasping large, struggling marine 

mammal prey and impacting mammalian bone. 

Resident Dorsal fins of resident killer whales are predominantly 

rounded, and sometimes have a distinct angle towards 

Dorsal fin:  rounded at the tip the rear edge of the tip. The curve of the dorsal fin 

Saddle patch: open or closed 
varies between individuals and communities (i.e. 

southern and northern resident). The saddle patch can 
Teeth: pointed, worn on sides be open (containing various amounts of black 

Diet: fish, primarily salmon pigment) or closed. Their teeth tend to be slightly 

worn on the sides. This might be a result of biting into 

the soft flesh of fish, which can lead to friction and 

rubbing as the teeth interlock. 

Offshore Dorsal fins of offshore killer whales are completely 

rounded at the tip, and often heavily scarred and 

Dorsal fin : completely rounded notched. Their saddle patch can be open or closed, 

Saddle patch: open or closed similar to residents. They commonly have circular bite 

Teeth: heavily worn 
marks from cookiecutter sharks, suggesting an oceanic 

distribution. Their teeth are extremely worn, 
Diet: piscivorous, primarily shar ks sometimes down to the gumðdrastically different 

from those of transients and residents. This is likely 

related to their diet of eating sharks, which have highly 

abrasive skin. 
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Stranding 

& 

Entanglement 

Entanglements and bycatch of cetaceans entanglements. These events can lead to 

involving various forms of fishing gear injury, stranding, and even death. In 2016, 

account for approximately 300,000 deaths we documented a killer whale that became 

worldwide each year. Off the west coast of entangled in fishing gear, and then 

the United States, there were 504 confirmed subsequently self-released (An Entanglement 

whale entanglements between 1982 and Encounter). Killer whales are curious and 

2019. Although more common in smaller inquisitive animals, and this encounter 

cetaceans like dolphins and porpoises, there demonstrates how their behavior could lead 

are also records of killer whale to future entanglements. 

Please report injured,  entangled,  and ship-struck whale sighting s on 

the West Coast of the U.S. to the 24/7  NOAA hotline  at 

(877)  SOS WHALe (767  9425)  

or hail the U.S. Coast Guard on VHF CH-16. 
 

Do not assist distressed marine mammals without guidance from 

authorities.  Stay a safe distance away 100 yards minimum.  

To learn more about the  Whale Entanglement  Team 

(WET)®,  visit  WhaleEntanglementTeam.org  

https://whaleentanglementteam.org/
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An Entanglement Encounter 

On April  5, 2016, during Marine Life Studiesô Research Scientist Program, we witnessed a male killer whale become entangled in crab pot gear 

and subsequently free himself. 

There were several killer whales in the area feeding on a gray whale calf that they killed that morning. The killer whales were moving in and out 

of a relatively small area where there were several different sets of crab pot gear, with buoys floating at the surface. We saw a large male killer 

whale, known to us as OCT060, heading toward a set of two crab pot buoys, one orange and one white. He dove before reaching the buoys, and 

then surfaced right next to them. Knowing the risk of entanglement, we were all very concerned. Unfortunately, in less than a minute, we realized 

that he had indeed become entangled in the line that attached the two buoys to the crab pot on the sea floor. When he dove beneath the surface, 

the buoys went underwater with him. He surfaced a second time with the buoys trailing, then dove again, pulling the buoys under. He surfaced 

again, this time with the line from the buoys across the top of his body just in front of his tall dorsal fin. Again he dove. Fortunately, when he 

came to the surface for a fifth time, he was clear of both the line and the buoys. Once freed, he continued swimming, rejoining the other killer 

whales in the area. 

  

Entangled killer  whaleñphotograph by Doug Croft  2016 |  NOAA NMFS 15621 |  

MMHRSP permit  18786-01 

Entangled killer  whaleñphotograph by Stephanie Marcos 2016 |  NOAA NMFS 15621 |  MMHRSP permit  18786-01 

Needless to say, we were relieved that he had self-released, but as the rapid response boat for the Whale Entanglement Team (WET)®, we were 

ready to respond and assess the entanglement, if necessary. Assessing and documenting the entanglement are the first steps for a whale rescue, 

but can only be done with authorization from NOAA. When documenting entangled cetaceans, we work under a special permit as a part of 

NOAAôs Marine Mammal Health and Stranding Response Program (MMHSRP). Killer  whales are very curious and playful, and this encounter 

demonstrates how this behavior could lead to future entanglements. In this instance, luckily the killer whale was able to free himself. 

If  you see an entangled whale, stay a safe distance away and report the entanglement to NOAA. 
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The Fort Bragg Killer Whale 
On April 18, 2015 local residents reported a dead killer whale stranded on MacKerricher Beach, just north of Fort Bragg, California. A team of 

scientists from the Marine Mammal Center, California Academy of Sciences, and the Noyo Center for Marine Science arrived on scene to 

perform a necropsy. The whale was described as a 7.9 m adult male in robust nutritional condition, which had been entangled in fishing gear. The 

rope and floats were wrapped tightly around the base of the whaleôs tail stock extending under the body, and encircling the left pectoral flipper. 

Morphometric and histological samples were collected to look at the overall health of the animal. In order to try and identify the whale, 

photographs were taken of the dorsal fin and saddle patch, and sent to multiple research organizations, including the authors of this catalog. 

Unfortunately the whale was never identified, but examination of the stomach suggested that this individual was likely transient as it contained 

six harbor seals, with one seal fully intact. Genetic samples were also sent to Northwest Fisheries Science Center who identified the whale as an 

Alaskan transient killer whale. To the best of our knowledge, this is the first confirmed report of an Alaskan transient killer whale in the coastal 

waters of California. The final necropsy report found no serious physical injuries or illness, stating that the whale had likely died of drowning as 

a result of the entanglement. 

   
Photographs of deceased killer  whale,  entangled in ropes and floats  from  fishing  gear, washed up on MacKerricher Beach, CAñall  photographs on this  page by David Flaim 2015 
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Research 

Process 

 
 
 
 

Field Research 

From May 2006 through April  2020, data on 

transient killer whales was collected 

throughout the year based on at-sea 

observations and sighting reports collected 

along the west coast of North America. 

Research efforts ranged from Monterey Bay, 

California north to Vancouver Island, British 

Columbia. At-sea research surveys were 

conducted in the Monterey Bay National 

Marine Sanctuary (MBNMS) and around 

southern Vancouver Island, and information 

from the Washington and Oregon coastlines 

was collected through volunteer sighting 

efforts. Sightings were shared with us by 

whale watchers, researchers, fisherman, 

lighthouse keepers, and the general public. 

Data recorded during a sighting included the 

date, time, location, direction of travel, 

identity of whales present, and behaviors. 

The majority of the data was gathered 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Researchers collecting  killer  whale data in Monterey Bay, CAñphotograph  by Chelsea Mathieson 2019 |  NOAA NMFS permit  20519 




























































































































































































































