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Dedicatedto the community of Monterey Bay, whosecontinuoussupport madethis publication possible.

May you never stop loving and learning about killer whales!

Transient killer whales in Monterey Bay, CAf photograph by Stephanie Marcos2016 | NOAANMFSpermit 15621

i Ibelieve the future of killer whale research will likely continue in much the same way for some
timeto come.Thatis, individual initiative andimaginationto recognizeheresearchopportunity
and then the commitment to check it out. Thatavl way s r emain the driving force. o

- Dr. MichaelA. Bigg
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Preface

There is nothing quite like staring out at the
open Pacific and seeing a group of killer
whaleg(Orcinusorca). Whetherfromalocal
whale watch tour out of Monterd3ay or
from the cliff tops overlooking the open
ocean off Point Lobos, killer whales are
keenly sought by naturalists and visitors
alike. TheMontereyBay NationalMarine
Sanctuary and surrounding waters of the
CaliforniaCurrentecosystenarehometo
threeecotypesor forms, of killer whale.One
may encounteendangeredoutherrresidents
following seasonally abundant Chinook
salmon glimpseagroupof rarelysighted
offshores hunting deewater sharks, or
witness the dramatic hunt of a group of
trangentkiller whalestrying to separata
gray whale calf from its mother!

Transien{ B i gkdléy whalesaremarine
mammalhuntingspecialistsandby far the
mostcommonlyencountere@cotypeof killer
whale in Monterey Bay. However, current
informationregardingtheir ecologyin waters

south of the Pacific Northwest is scattered
and varied. Most of it can only be found in
unpublishedeportsor conferencebstracts.
This publication, in conjunction with our
recently published technical memaodum,
Transient Killer Whales of Central and
NorthernCalifornia andOregon:a Catalog
of PhotcidentifiedIndividuals providesthe
first widely available publication for
transient killer whales in California waters
since the production of a NOA#chnical
memorandunpublished inl997. Thisguide
focusesspecificallyontransienkiller whales
identified in the Monterey Bay National
Marine Sanctuary (MBNMS). For a
comprehensive catalog of transient killer
whales that use the waters of the outeistoa
of California and Oregon, see our recently
published technical memorandum.

FromMay 2006to April 2020MarineLife
Studies and the Transient Killer Whale
Research Project have collected data and
photographs of killer whales in Monterey
Bay and the surtmnding waters of
California.Herewe provideinformationon
ourresearctindings, naturalhistory,anda
compilation of 134 different individual
transienkiller whalesphotographedluring
our surveys.
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Map of our primary study area, encompassingMonterey Bay and the Montereyan Pacific Transition Ecoregion (as defined by Morgan et al, 2005)



Northeastern Pacific, long term studies have
describedhreesympatricecotypeknown as
residents, transients, and offshores. These
ecotypes differ in their diet, behavior,
distribution, morphology, acoustics, and
genetics. Resident killer whales specialize in
. foragingfor fish, in particularsalmonids|ive
K|”erWhaleS in stable matrilineal podsinging in size
from 10 to 50 whales, and consist of three
adjacent distinct population segments that
are socially isolated. These are thecatied

southern residents distributed from the

Popu |at|0ns consume marine mammals. The\y. WETE gIVeN' \vaters off southern British Columbia down
thenameii wh & | & Ibyeearlgsailorswho to Califor rastahdmortt@mant r a

observed them preying upon large whale residentsdistributedfrom British Columbia

Killer whales Qrcinus orcg are the largest
member of the dolphin family, and the only
species of cetacean known to regularly

& spec_ies. This eventually becatne the name SoutheasterAlaska, and the Alaskan
ikiller whaleo that Wr&sidehtd fhat rtar?géjfl%% Southeastern
. . . Killer whales are apex predators with a Alaska to the Aleutian Islands. Offshore
D | Strl butl O n cosmopolitardistributionmeaningheyare killer whalesarealsopiscivorousputappear
found in all major ocean basins. They are to feed on upper trophic level species (e.g.
largely concentrated in high latitudes along sharks). They are rarely encountered, often
coastaregionswherepreyareabundantbut travel in groug of 50 or more animals, and

have also been documented in oceanic or are found in offshore waters ranging from
offshore ecosystems and at lower latitudes.  Alaskato SoutherrCalifornia. Transientgor
Biggdbs killer whal es,
late Dr. MichaelBigg), aremarinemammal
hunting specialists. They travel in smaller
matrilineal groupsusuallyconsistingof three

to 10 individuals, with a fluid social system,
and are distributed from Alaska to Southern
California.

Currently, one species of killer whale is
recognized globally, but 10 different
ecotypesor forms,havebeendescribedPrey
specialization among ecotypes has been the
driving forcein shapingnanyaspect®f their
ecology and natural history. In the

10
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Guif of Alaska and Aleutian Islands Transients
I AT1 (Chugach) Transients
© West Coast Transients
/" Guif of Alaska and West Coast Transient Overlap

Distribution of transientkiller whalesubpopulationsn theeasternNorth Pacific. TheWestCoastTransientcomprisewo putativeassemblagesnner coastandoutercoast..
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Trans|ent(') }\ 3 3 Q é_ L’)Two of these populations, known &g tAT1

Killer Whales

Transient killer whales are believed to have
diverged from residents and offshores
approximately’00,000yearsago,andrecent
molecular studiesuggest they may warrant
separate species designation. In the
northeastern Pacific, transient killer whales
are split into three partially distinct
populations that differ genetically,
acousticallyandgeographically.

transients and the GAB (Gulf of Alaska,
Aleutian Islands, and Bering Sea) transients,
are found in northern waters off the coast of
Alaska.TheAT1s, or Chugachtransientsare
centered in the coastal waters of Prince
William Sound and the Kenai Fs. When
first studiedby researchers 1984, this small
population, numbering 22 whales, was
commonly observed hunting harbor seals
(Phoca vituling near tidewater glaciers and
D a | dorpase(Phocoenoidedalli) in small
bays. Following the ExxoWaldez Oil Spill

in 1989,the AT1 populationdeclinedto 13

whales, and never fully recovered. As of
2018,justsevenAT1 transientarebelieved
to be alive (North Gulf Oceanic Society,
2018 unpublished catalog), and this
populationwill eventuallygo extinct asthey
remain socially and reproductively isolated
from other transient populations, and are
without a reproductive female.

Unlike the AT1 transients that show a high
degreeof sitefidelity, the GAB transientsare
broadly distributed through the Beg 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, CAfi photograph by PeggyWest-Stap 2012| NOAANMFSpermit 15621
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likely comprised of several distinct
populations, and the population status is
currently being reassessed. For example,
duringthe monthsof May andJuneovera
hundred transients arrive in the productive
waters of the Unimak Island region. Here,
they intercept migrating gray whales
(Eschrichtiusrobustug astheyenter the
Bering Sea from the Pacific Ocean. It is
unclearwhich populationtheseAleutian
Islandtransientsbelongto, andwhile theyare
currently considered part of the GAB
transientsstudiessuggestheymaybe partof
a separate open ocean population.

The third population, known as the West
Coast (WC) transients, are found in waters
ranging fromSoutheast Alaska to Southern
California. The WC transient population has
anuneverubiquitousdistributionthroughout
their range and likely comprises multiple
putati ve
tends to be sighted predominantly in coastal
waters, whié the other frequents the outer
coastnearthecontinentakhelfbreak.As both
assemblages occasionally interact and share
acoustic and genetic similarities, the
compositionof theWC transienfpopulationis
still not fully understood.

Mostof whatwe know regardinghe ecology
of WC transients comes from long term

fassembl ageso.

studies in the coastal waters of British
Columbia, Washington, and Southeast
Alaska.In theseareasfii nmeaWwa o
transienthavebeencommonlydocumented
throughout the yeafpraging close to shore
in bays, inlets, shallow reefs, and deep
mainlandfjordsfor pinnipedsandsmall
cetaceangOccurrenceendsto increase
during the harbor seal pupping season in the
monthsof JulythroughSeptemberTheinner
coastassemblage has been extensively
catalogedandhasroughlyquadrupledn size
sincethe 1970s(from 80 to 349whales).This
increase has been largely attributed to
increased prey abundance, immigration of
newwhales calf recruitmentandincreased
research efforts.

Outer CoastTransient

On J<|IL6! y\éh‘atl)asa ge

Considerably less is known regarding the
distribution of transient killer whales in
offshoreandoceaniovaters.Thevastnessf
theopenocearofteninhibits researclidueto
unpredictable weher, infrequent sightings,
and operational costs of large survey ships.
Sightings of killer whales also tend to
decreaséurtheroffshorefrom thecontinental

a portion of the WC transient population
utilizes offshorewaters A studyconducted
in British Columbia by the Department of
Fisheries and Oceans Canada in 2013
identified217transienkiller whalessighted
predominantly off the continental shelf
break, spatially discrete from the coastal
assemblage. Interestingly, 46 of these
transientsverematchedo whalespreviously
catalogedff centralCalifornia..

MontereyBay, off the centralcoastof
California, provides a unique opportunity to
research transients in a despter

ecosystem withalative ease. Killer whale
photoidentificationstudiesin MontereyBay
began i n the 1980606s,
over100individualtransientshoughtto bea
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
2007statedthereis notenoughinformation

to conclusively include thiassemblage as
part of the WC transient population.

Dueto thelack of knowledgeregarding
transient killer whales in Monterdégay and
surroundingoutercoastwaters,we prepared

shelf. There is growing evidence that at least this field guide, in conjunction with our

13



technical memoranduniransient Killer with ourfellow researchersaturalistsyhale In additionto informationregardingecology

Whalesof CentralandNorthernCalifornia watchers, and whalenthusiasts. Here, we and natural history, we are providing a

andOregon:A Catalogof Photaidentified share 15 years of information collected on catalogof 134individual transienkiller

Individuals in order to share information killer whales encountered in Monterey Bay, = whales photographed in this stuahea.
California and surrounding offshore waters.

Transient killer whale OCTO077(dorsal fin) with her two offspring (spyhopping) in Monterey Bay, CAf photograph by Peggy Stap 2013] NOAANMFSpermit 15621




Morphology

Killer whale surfacing in the blue waters of Monterey Bay, CA-- photograph by Winnie Mulé 2017 | NOAANMFSpermit 20519
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Killer Whale Anatomy and Behaviors

Smaller falcate dorsal fin (up

Female

(mature)

Elliptical post-ocular patch, some

to 0.9 m)
times angled downwards in the back

Often notched ——

\

Large conical
rostrum

Uniformly gray o
closed saddle patch

— White lower jaw and under -

i side, white lobe extends up
(substantally smz}ller posterior to pectoral fins

than males) ———_ |

Fluke, very rarely
curls downward
|

Oval pectoral fins

\

/

/
\\
Mammary slits Genital slit Navel
(sometimes haveslight ~ (generally shorter
in females)

pink pigmentation)

Calf

(newborn to two years)

Regular coloration White coloration

Saddle patch
indistinct or absent g

Postocular patch (often
used for identification in
young individuals) D™ Y

“l\

- S
— = \_*,,u/

Pale gray to white coloration has been documented
in a small number of whales; possibly the result of
albinism or leucism

\
Ocheraceous coloration, disappears
within 6 to12 months of age

Fetal folds present on
newborn calves

Dive sequence Pursuit
porpoising

- A

Large flﬁke, curls
downward

Male

Tall, triangular dorsal fin
(up to 1.8 m) (mature)

Often notched
Elliptical post-ocular patch,

sometimes angled downwards
in the back Large conical

Uniformly gray
\ rostrum

closed saddle patch

[
/

White lower jaw and underside,
white lobe extends up posterior to
pectoral fins

Large, oval pectoral
fins (up to 2 m)

/
Anus  Genital slit (generally
longer in males)

Hunting behaviors Social behaviors

Catapulting Spyhopping

Drowning Breaching
A ( a —a

i
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Killer WhaleEcotype®fthe NortheasterrnPacific

' 14 o . . .

alfiny of transientkiller whalesare generally
TranS|entO ' A 3 3 Qg edafthetip, especiallyin adultfemalesThe
Dorsalfin: pointed .
Saddlepatch: closed
Teeth: curved, blunt
Diet: marinemammals

saddlepatchis uniformly gray,alwaysclosed
(containingno black pigmentation)andlargerthanin
resident and offshore killer whales. They have
occasionallypeenidentifiedwith pseudestalked
barnacle¢Xenobalanusp) andcircularscarscaused
by cookiecuttesharkgIsistiussp). Theirteethtend

to beslightly curvedandbluntatthetip. These
featuregmightaid in graspindarge,strugglingmarine
mammal prey and impacting mammalian bone.

R es | d e nt Dorsalfins of residenkiller whalesarepredominantly

rounded, and sometimes have a distinct angle to\

Dorsal fin: roundedat thetip therearedgeof thetip. Thecurveof thedorsalfin
Saddlepatch: openor closed : variesbetweerindividualsandcommunitiegi.e.
P -op southerrandnorthernresident) The saddlepatchcan

Teeth: pointed,worn on sides beopen(containingvariousamountf black
Diet: fish, primarily salmon pigment) or closed. Their teeth tend to be slightly

wornonthesides.This mightbearesultof biting into
the soft flesh of fish, which can lead to friction and
rubbingastheteethinterlock.

OffS h O re Dorsalfins of offshorekiller whalesarecompletely

rounded at the tip, and often heavily scarred and

Dorsal fin: completelyrounded - notched Their saddlgpatchcanbeopenor closed,
Saddlepatch: openor closed \ similarto residentsTheycommonlyhavecircularbite
| marksfrom cookiecuttesharks suggestingnoceanic

distribution. Their teeth are extremely worn,
Diet: piscivorous,primarily sharks ‘ sometimeslownto thegumd drasticallydifferent

./ from thoseof transientaindresidentsThis is likely
relatedto their diet of eatingsharkswhichhavehighly
abrasive skin.

Teeth: heavily worn

17



Entanglementandbycatchof cetaceans entanglementslheseeventscanleadto
involving various forms of fishing gear injury, strandingandevendeath.In 2016,
account for approximately 300,000 deaths we documented killer whalethatbecame
worldwide each year. Off the west coast of  entangled in fishing gear, and then

Strand | ng the United States, there were 504 confirmed subsequentigelfreleaseqdAn Entanglement
whale entanglements between 1982 and Encountey. Killer whales are curious and
2019. Although more common in smaller inquisitive animals, and this encounter
& cetaceanske dolphinsandporpoisesthere demonstratebow their behaviorcouldlead
arealsorecordsof killer whale to futureentanglements.

Please report injured, entangled, and ship-struck whale sighting s on
Entanglement the West Coastof the U.S.to the 24/7 NOAAhotline at

(877) SOSWHALe (767 9425)
or hail the U.S.CoastGuard onVHFCH16.

Do not assist distressed marine mammals without guidance from
authorities. Stay a safe distance away 100 yards minimum.

18


https://whaleentanglementteam.org/

An EntanglementEncounter

OnApril 5,2016,duringMarineLife St u dReseardScientistProgramwe withessedamalekiller whalebecomeentangledn crabpot gear
and subsequently free himself.

Therewereseverakiller whalesin theareafeedingon a graywhalecalf thattheykilled thatmorning.Thekiller whaleswere movingn andout

of a relatively small area where there were several different sets of crab pot gear, with buoys floating at the sueaca.|&gesmale killer
whale, known to us as OCTO060, heading toward a set of two crab pot buoys, one orange and one wkiehéderd reaching the buoys, and
thensurfacedight nextto them.Knowing therisk of entanglementyve wereall very concernedUnfortunately,in lessthana minute,werealized
thathehadindeedbecomeentangledn theline thatattachedhetwo buoys tothecrabpotontheseafloor. Whenhedovebeneathhesurface,
thebuoyswentunderwatewith him. He surfaced aecondime with the buoystrailing, thendoveagain,pulling the buoysunder.He surfaced
again, this time with the line frothe buoys across the top of his bgast 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 swimmmgghesjatimér Killer
whales in the area.

Entangled killer whalefi photograph by Doug Croft 2016 | NOAANMFS15621 | Entangled killer whalefi photograph by Stephanie Marcos 2016 | NOAANMFS15621 | MMHRSPpermit 18786-01
MMHRSRermit 18786-01

Needless to say, weere relieved that hiead selreleased, but as the rapid respdnsat for thewhale Entanglement Team (WET)wewere
readyto respond and assess the entanglement, if necessary. Assessing and dugtimesitanglement 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 partraf as a

N O A A BlaineMammalHealthandStrandingRespons®rogram(MMH SRP) Killer whalesarevery curious anglayful, andthis encounter
demonstrates how this behavior could lead to future entanglements. In this instance, luckily the killer whale waseahiengeffre

If yousee arentangled whalestaya safedistanceawayandreportthe entanglemento NOAA.

19



TheFort BraggKillerWhale

On April 18, 2015 local residents reported a dead killer whale stranded on MacKerricher Beach, just north of Fort Boag@. @ateam of

scientists from the Marine Mammal Center, California Academy of Sciences, and the Noyo Center for Marine@8tiedaa scene to
performanecropsyThewhalewasdescribedasa 7.9 m adultmalein robustnutritionalcondition,which hadbeenentangledn fishing gear.The

rope and fl oats were wrapped tight | y darthe bodydand encircling the left pectoral flipper. w h :

Morphometric and histological samples were collected to look at the overall health of the animal. In order to try agdihdewiale,
photographs were taken of the dorsal fin and saddle patchsesntido 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 @samhsiontained

six harbor seals, with one $dally intact. Genetic samples were also sent to Northwest Fisheries Science Center who identified the whale as
Alaskan transient killer whale. To the best of our knowledge, this is the first confirmed report of an Alaskan traresievitddél in thecoastal

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

a result of the entanglement.

—

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

FromMay 2006throughApril 2020,dataon
transient killer whalesvas collected
throughout the year based orsatl

ResearCh observationandsightingreportscollected
along the west coast of North America.

Process

Researcleffortsrangedrom MontereyBay,
Californianorthto Vancouveisland,British
Columbia. Atsea research surveyere
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.
Datarecordedduringasightingincludedthe
date, time, location, direction of travel,
identity of whalespresentandbehaviors.

The majority of the data was gathered

Researcherscollecting killer whale data in Monterey Bay, CAfi photograph by ChelseaMathieson 2019| NOAANMFSpermit 20519
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