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Killer whales (Orcinus orca) are currently con-
sidered to constitute a single species with a cos-
mopolitan distribution in all the world’s oceans 
(Leatherwood & Dahlheim, 1978; Rice, 1998; 
Forney & Wade, 2006). They occur more com-
monly in coastal temperate and polar latitudes 
(Dahlheim et al., 1982; Dahlheim & Heyning, 
1999; Forney & Wade, 2006). Although currently 
accepted as a single species, recommendations 
have been made to genetically delineate species 
(Morin et al., 2010). In the Southern Hemisphere, 
five ecotypes of killer whale have been delineated 
and described based on differences in morphol-
ogy, genetics, distribution, diet, and foraging pat-
terns: Types A, B (B1 and B2), C, and D (Pitman 
& Ensor, 2003; Pitman et al., 2010; Pitman, 2011; 
Riesch et al., 2012; Fearnbach et al., 2019).

Antarctic Type A killer whales are character-
ized by their large body size; black and white 
colouration; medium-sized, horizontal post-ocu-
lar patch; and lack of a dorsal cape. This pigmen-
tation pattern—medium-sized, horizontal post-
ocular patch, and lack of dorsal cape—is the most 
common morphotype of killer whales worldwide 
(Jefferson et al., 2015). Antarctic Type A killer 
whales are the largest killer whale ecotype in the 
Southern Hemisphere, with a reported maximum 
length of 9.0 m for males and 7.7 m for females 
(Mikhalev et al., 1981; Pitman & Ensor, 2003; 
Fearnbach et al., 2019; Figure 1A). This eco-
type has shown a preference for ice-free waters, 
and it exhibits a circumpolar distribution often 
associated with their preferred prey—Antarctic 
minke whales (Balaenoptera bonaerensis) in 
Antarctic waters (Fearnbach et al., 2019), and 
seals and penguins in Subantarctic waters (Condy 

et al., 1978; Guinet, 1992; de Bruyn et al., 2013; 
Travers et al., 2018). 

Both Type B ecotypes present with a post-ocu-
lar patch that is oval in shape and is significantly 
larger than that of Type A, C, and D ecotypes 
(Figure 1B). They have a prominent dorsal cape 
which extends from the post-ocular patch to the 
anterior of the saddle. Both Type B forms regularly 
present with a yellow to brown colouration in high 
latitudes, which is attributed to diatom growth on 
the skin (Pitman & Ensor, 2003). These two eco-
types are typically found in Antarctic waters near 
or within pack ice where they are recorded to spe-
cialize in preying on marine mammals—predomi-
nantly seal species, but also minke whales (B1) 
and fish, squid, and penguins (B2) (Smith et al., 
1981; Pitman & Ensor, 2003; Krahn et al., 2008; 
Visser et al., 2008; Pitman & Durban, 2010, 2012; 
Ainley & Ballard, 2012; Durban et al., 2017).

The Type C ecotype presents with a post-ocular 
patch that differs greatly from that of Type A, B, 
and D ecotypes. The patch is significantly smaller 
and narrower than that of Type A and B ecotypes 
and is angled forward to the eye at approximately 
a 45º angle (Pitman & Ensor, 2003; Figure 1C). 
As in Type B morphology, a prominent dorsal 
cape extends from the post-ocular patch to the 
anterior of the saddle and regularly presents with 
diatom coverage, giving them a yellow to brown 
appearance. They are the smallest known eco-
type of killer whale globally, with females reach-
ing a maximum length of 5.8 m and males 6.1 m 
(Pitman & Ensor, 2003; Pitman et al., 2007). 
Type C killer whales are predominantly sighted in 
East Antarctica, especially in the Ross Sea region. 
They are frequently encountered travelling deep 
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within the pack ice and along leads in fast ice, and pers. obs., 12 December 2019) suggests this 
they feed primarily on fish species (Krahn et al., ecotype may range further south than previously 
2008; Ainley & Ballard, 2009). thought. 

Type D killer whales are the most distinc- Other forms not yet fully described across the 
tive and least known killer whale ecotype glob- range of eco-characteristics include an Antarctic 
ally (Pitman et al., 2019). The post-ocular patch form or a Type B/C variation which presents with 
is oriented horizontally and extremely small a dorsal cape and larger than usual forward angled 
(Figure 1D). They lack a dorsal cape; the dorsal post-ocular patch. Observations of these animals 
fin is narrow and swept back; and the head is have so far been restricted to East Antarctica 
bulbous in shape, more similar to a pilot whale (Olson et al., 2012; Figure 2). 
(Globicephala spp.) than other killer whale forms Very little is known about the movement and 
(Pitman et al., 2010). This ecotype is rarely distribution patterns of killer whale populations in 
sighted, being recorded from offshore waters near the Southern Hemisphere. It has been suggested 
the Crozet Islands (southern Indian Ocean), Drake that killer whales inhabiting Antarctic waters may 
Passage (off southern South America; Pitman migrate north following prey during the austral 
et al., 2010; J. D. McInnes, unpub. data), the South winter (Mikhalev et al., 1981). Additional reports 
Atlantic (Ensor et al., 2006), and a single mass have documented killer whales in Antarctic 
stranding event in May 1955 in Paraparaumu, waters during the austral winter, but it is unclear if 
New Zealand (Visser & Mäkeläinen, 2000). From these whales were overwintering or were trapped 
these sightings and one stranding event, it was during the advancing sea ice (Taylor, 1957; Gill & 
assumed that this ecotype inhabited Subantarctic Thiele, 1997).
waters only. However, a recent sighting south of Using satellite telemetry data, Andrews et al. 
the Polar Front in Antarctic waters at approxi- (2008) demonstrated that the Type B and C killer 
mately -60.755608, -56.421113 (J. D. McInnes, whales tagged in the Ross Sea differ in movement 

Figure 1. (A) Type A (Photo credit: David Donnelly), (B) Type B (Photo credit: Josh McInnes), (C) Type C (Photo credit: 
Robert L. Pitman), and (D) Type D (Photo credit: Josh McInnes) killer whales (Orcinus orca)
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Figure 2. Possible new killer whale ecotype recorded in East Antarctic waters (Photo credit: Sanna Kuningas)

patterns and habitat use. It has been suggested these 
variations may be correlated to foraging behavior. 
A single satellite tagged Type B killer whale moved 
sporadically at greater distances than the tagged 
Type C killer whales, which tended to be more 
localized (Andrews et al., 2008). Similar movement 
patterns have been documented in mammal and 
fish-eating killer whales in the Northeastern Pacific 
(Baird, 2000).

Type B killer whales satellite tagged near the 
Antarctic Peninsula have been documented moving 
vast distances into subtropical regions. This may 
benefit the whales physiologically by replenishing 
dead skin and removing layers of diatom algae that 
accumulate in colder waters (Durban & Pitman, 
2012). There have also been validated observations 
of both Type B and C killer whales from as far north 
as northern New Zealand (Visser, 1999; Eisert et al., 
2015). 

Killer whales commonly encountered in the 
coastal waters of Australia are represented by two 
forms: tropical and temperate. The key morphologi-
cal differences between these two forms are that the 
tropical form presents with a darkened saddle and 
smaller post-ocular patch. Studies are currently 
underway to delineate these forms; therefore, we will 
not speculate further on this topic. For the purpose of 
this note, only the temperate form will be discussed. 

The external morphology of the temperate form 
of Australian killer whale most closely resembles 
that of the most common morphotype worldwide, 

referred to in the Southern Hemisphere as Antarctic 
Type A (Figure 3) (D. M. Donnelly, R. L. Pitman, 
J. Totterdell, and R. Wellard, pers. obs.). The most 
notable differences for the killer whales recorded 
in Australian waters is the smaller size (e.g., adult 
male estimated 8 m maximum length [J. Totterdell, 
pers. comm., March 2019]) than described for 
the Antarctic Type A (adult male estimated 9 m; 
Mikhalev et al., 1981; Pitman & Ensor, 2003). 
Killer whales recorded so far in waters offshore of 
Australia are relatively poorly understood; however, 
based on analysis of year-round mark-recapture data 
on known animals, it is thought that at least well-
known individual killer whales off eastern Australia 
are unlikely to migrate to Antarctic latitudes (Killer 
Whales Australia, unpub. data). Further work on 
mark-recapture, genetics, acoustics, and ecology is 
required to understand, describe, and classify the 
presumed temperate Australian form of killer whale.

Herein, we present data from seven validated 
sightings of free-swimming Antarctic Type B and C 
killer whales in Australian coastal waters. As out-
lined above, a third morphological form, closely 
resembling the Antarctic Type A ecotype, is also 
present and makes up the majority of sighting 
records for coastal Australian waters (Wellard et al., 
2015; J. Totterdell, pers. comm., March 2019; Killer 
Whales Australia, unpub. data; Figure 3). 

Sighting events of Antarctic type killer whales 
in Australian coastal waters are represented by two 
records of Type B (2013 & 2019) and four records of 
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Figure 3. Example images demonstrating the morphological similarities of Australian killer whales to the Antarctic Type A 
form with the Australian form at left (Photo credit: Jonathan Poyner) and the Antarctic Type A form at right (Photo credit: 
Carlos Olivarria)  

Type C (2008, 2014, 2018 & 2021). These records 
confirm that at least two of the five Antarctic eco-
types described from the Southern Hemisphere 
(Pitman, 2011) have now been confirmed to have 
occurred in Australian coastal waters (Figure 3). All 
sightings were opportunistic in nature, collected by 
scientists, whale-watching vessels, recreational fish-
ers, and land-based observers. Each event occurred 
within Australian coastal waters (Figure 4). 

Type B

Record 1 occurred on 5 August 2013 approxi-
mately 45 nmi southwest of Dongara, Western 
Australia (-29.7333333, 114.216667; Figure 4). A 
group of six Type B killer whales (all adults) were 
sighted by researchers from RV Whale Song during 
a dedicated vessel-based, acoustic, and visual ceta-
cean survey operating off the Western Australia 

Figure 4. Sighting location map

coast. Photographs showing the distinctive large 
post-ocular patch, dorsal cape, and yellow diatom 
colouration characterized by Type B killer whales 
were collected (Figure 5). Images were shared 
with Killer Whales Australia and Mr. Robert L. 
Pitman with Pitman confirming they were Type B 
killer whales. An assessment of available sighting 
records confirmed this to be the first record of its 
type in coastal Australian waters. Based on images 
alone, we were not able to determine if these were 
Type B1 or B2 killer whales. 

Record 2 occurred as a series of sighting events 
over a 12-day period (8 to 19 December 2019) 
between Devonport (-41.161286, 146.375927) and 
Sisters Beach (-40.927907, 145.619649) in north-
ern Tasmania (Figure 4). This extended record was 
validated from 24 sighting events accompanied by 
imagery (Figure 6). Numerous other reports were 
made; however, these were not supported with 
imagery and, therefore, they were omitted from 
analysis. Due to observations being made largely 
from land, the mark-recapture method was not 
always possible; however, several matches were 
made using imagery shared by observers. As with 
all other Antarctic type observations, confirma-
tion of ecotype was validated through scrutiny of 
the imagery and comparing external morphology 
to descriptions offered in the literature (Pitman & 
Ensor, 2003). The group size was regularly esti-
mated to be approximately six to eight individuals 
(a single adult male, five females or juvenile males, 
and two calves). Interestingly, the presence of the 
killer whales in this region coincided with fledg-
ling little penguins (Eudyptula minor) leaving the 
burrow and entering the water (K. Carlyon, pers. 
comm., 20 December 2019). Despite there being 
observations of the Type B ecotype preying on 
penguins in Antarctic waters (Pitman & Durban, 
2010), there is no evidence to suggest the killer 
whales were preying on penguins during this 
observation period.
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Figure 5. Type B sighting, Western Australia (Photo credit: Micheline Jenner, CWR) 

Figure 6. Type B sighting, Devonport, Tasmania (Photo credit: Kyle Wellard)
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Type C confirmed two matches between Records 1 and 2 
(Figure 9) 16 days apart.

Record 1 occurred on 21 March 2008 off the Record 3 occurred on 7 March 2014 near a 
coast of Eden, New South Wales (-37.098593, location known as Saltwater Creek (-37.166900, 
149.956910; Figure 4). Images from this event 150.043750; Figure 4). The group of killer whales 
were shared with Killer Whales Australia retro- were encountered by recreational fishers situated 
spectively (2016) and, based on morphological approximately 5 nmi southeast of Twofold Bay, 
features, the animals were confirmed as Antarctic Eden, off eastern Australia. Pod size and compo-
Type C (Figure 7). The total number of animals sition were consistent with Record 1 (Figure 10). 
sighted was estimated to be approximately 15 The group behaviour observed was similar to that 
individuals, seven of which have been added to reported in Records 1 and 2.
the Killer Whales Australia catalogue. The group Record 4 occurred on 11 July 2018 off the 
were reported to have been travelling slowly coast of Sydney, eastern Australia (-34.017909, 
south and in close formation at the surface. Pod 151.357896; Figure 4). This large group of an 
composition included at least three adult males, estimated 50 individuals was recorded during a 
approximately ten females or juvenile males, and humpback whale watching cruise. Interestingly, 
one calf. several killer whales engaged with some nearby 

Record 2 occurred on 5 May 2008 in a simi- humpback whales (Megaptera novaeangliae) 
lar location to the first sighting (-37.093158, but were not recorded to have attacked them. 
149.955927; Figure 4). This encounter involved High-quality imagery was acquired of some of 
a pod of an estimated 20 Type C killer whales the group allowing individual identification and 
near the southern headland of Twofold Bay, Eden, inclusion of three new individuals to the Killer 
New South Wales (Figure 8). The group composi- Whales Australia’s eastern Australian catalogue 
tion included a minimum of four adult males, 12 (Figure 11). 
to 15 females or juvenile males, and two calves— Record 5 occurred on 8 January 2021 off the 
one calf presented with a brownish colouration to coast of Freycinet, eastern Tasmania (-42.251901, 
the post-ocular patch, suggesting this animal to 148.374584; Figure 4). Group size was estimated 
be near to newborn. The group of killer whales at 12 to 16 individuals and included one adult male 
were noted to be travelling south and engaging in and at least one young calf (Figure 12). The pod 
social behavior which included spy-hopping, pec- maintained a steady southerly course and travel 
toral-slapping, and inverted swimming. Scrutiny speed during the observation period. Image qual-
of available images by Killer Whales Australia ity from this event was adequate for validation of 

Figure 7. Type C sighting, Eden, New South Wales, 21 March 2008 (Photo credit: Ros Butt)



298 Donnelly et al.

Figure 8. Type C sighting, Eden, New South Wales, 5 May 2008 (Photo credit: Nick Haenig)

Figure 9. Example images showing confirmed matches between sightings (Photo credits: Ros Butt and Nick Haenig)
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Figure 10. Type C sighting, south of Eden, New South Wales, 30 April 2014 (Photo credit: Mike Lucas)

Figure 11. Type C sighting, Sydney, New South Wales, 11 July 2018 (Photo credit: Simon Millar)



300 Donnelly et al.

Figure 12. Type C sighting, Freycinet, Tasmania, 8 January 2021 (Photo credit: Richard Chippingdale)

ecotype; however, it was not adequate for inclu- we acknowledge all the citizen scientists of the 
sion in or comparison to the eastern Australian fin north coast of Tasmania for their vigilance in the 
identification catalogue. tracking and reporting of the Type B killer whales 
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