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What are killer whales? 4 

Killer whales are the largest members of the dolphin family, with males reaching up to 9m long 5 

and can weigh well over 6 tons. Killer whales are easily identifiable by their striking black and 6 

white coloration, with a white underside and “eye patch” marking above the eyes and a grey 7 

“saddle patch” behind the dorsal fin (Fig 1). Males are considerably larger than females, and 8 

have exaggerated extremities, including a tall, straight dorsal fin, large pectoral flippers, and 9 

curved flukes. Genetic analyses suggest that killer whales are basal to the delphinid family, 10 

without any close living relatives among the other dolphin species. 11 

 12 

How did killer whales get their name? The origin of the name “killer whale” seems to refer 13 

to observations by early whalers, who observed killer whales killing and feeding on other 14 

species of whales and referred to them as “killers”. The Latin name for killer whales, Orcinus 15 

orca, reflects how they were once feared in Western societies. Orcinus is derived from the 16 

Latin Orcus, who was a Roman god of the underworld. Orcinus translates to belonging to 17 

Orcus and thus belonging to the realms of the dead. Even well into the 20th century, killer 18 

whales were depicted as “extremely ferocious”. In Western society, our understanding of killer 19 

whales has been transformed thanks to long-term individual-based studies of killer whales 20 

over the last five decades, which have given incredible insight into the behaviour and ecology 21 

of killer whales, and they are no longer feared as they once were. However, the term “killer 22 

whale” is still more commonly used in the scientific literature. 23 

 24 

Where do killer whales live? 25 

Outside of humans, killer whales are the most widely naturally distributed mammal on the 26 

planet, and they can be found in all of the world’s oceans. Killer whales tend to occur in greater 27 

densities in colder, more productive waters. Particular hotspots include the Pacific northwest 28 

of the United States and Canada, the north Atlantic waters off Scandanavia, and the waters 29 

of Antarctica. There are, however, several populations of killer whales known to inhabit areas 30 

closer to the equator, including the Gulf of Mexico and the Bahamas, as well as the Indian 31 

Ocean. Most of what we know about killer whales comes from longterm studies of coastal, 32 

accessible populations, especially the killer whales in the northeastern Pacific. Photo 33 

identification methods were developed by scientists working on the northeastern Pacific 34 
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populations in the 1970s, which allow individuals to be identified by their unique markings (e.g. 35 

the shape of the saddle patch) and for some populations, all individuals are known, and all 36 

births and deaths have been recorded for nearly half a century. In recent years, long-term 37 

studies of other populations around the world have revealed much more about the diversity of 38 

killer whale ecology and behavior. 39 

 40 

What do killer whales eat? 41 

Killer whales are the ocean’s apex predator, with no natural predators of their own. Killer 42 

whales are the only marine mammal that regularly feed on other marine mammals and killer 43 

whale groups have been observed attacking and eating the world’s largest animal, the blue 44 

whale, as well as other top predators like white sharks. Different populations of killer whales 45 

have very different diets. Some specialise on fish, while some prefer mammal prey, and yet 46 

other populations appear to be generalist hunters. Even killer whales living in the same areas 47 

may differ in their dietary specialisations. The classic example of this can be found in the 48 

northeast Pacific, where there are three different “ecotypes” of killer whales with different diets: 49 

the salmon-eating “resident” killer whales, the mammal-eating “Bigg’s” killer whales, and the 50 

shark-eating “offshore” killer whales. The differences in these ecotypes’ diets are 51 

accompanied by differences in behaviour, genetics, and even physical appearance. Around 52 

the world, there are at least ten different killer whale ecotypes, each with their own diet, 53 

geographical range, behavioural repertoire and physical appearance (Fig 1).  54 

 55 

What kind of societies do killer whales live in?  56 

Killer whales are highly social, almost always travelling in groups. These groups are often 57 

highly stable and strongly bonded. Killer whales will engage in affiliative social contacts, 58 

rubbing and pushing against each other, often with individuals of similar age and the same 59 

sex (Fig 1). These social relationships are important for the whales. Killer whales will often 60 

hunt cooperatively, share the food they catch with their social group, and even learn where 61 

and how to get food from one another. In many populations, social groups are made up of 62 

females and their offspring and grandoffspring of both sexes. These groups, referred to as 63 

matrilines, may be part of higher-level social groups. In resident killer whales, matrilines are 64 

part of “acoustic clans”, sets of matrilines with overlapping vocal repertoires. In some 65 

populations, there is a middle level of social structure, referred to as pods, representing sets 66 

of related, closely associated matrilines. Mothers and grandmothers are especially central to 67 

killer whale societies. Females use the knowledge they gain throughout their lives to help their 68 

offspring and grandoffspring find food, boosting the survival of their sons and grandchildren. 69 
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These benefits that females can provide their kin, together with the benefits of avoiding 70 

reproducing at the same time as their adult daughters, have led female killer whales to evolve 71 

a prolonged post-reproductive lifespan, a phenomenon that is extremely rare in mammals and 72 

outside of humans menopause has only evolved in a small number of toothed whales.  73 

 74 

What threats do killer whales face? 75 

As a species, killer whales are not currently classified as endangered, although there are 76 

concerns about the accumulation of toxins that these top predators may be experiencing 77 

throughout their range, especially polychlorinated biphenyls (PCBs) and other persistent 78 

organic pollutants (POPs). In contrast to the worldwide picture, certain killer whale populations 79 

are endangered, and some face imminent extinction. The AT1 population of Bigg’s killer 80 

whales in Alaska and the West Coast Community of killer whales in the British Isles are both 81 

small, isolated, and have not reproduced in several decades. In the case of the AT1s, this 82 

decline is linked to exposure to crude oil from the Exxon Valdez oil spill, while the decline of 83 

the West Coast Community is likely due to the extremely high concentration of PCBs in these 84 

animals. Both of these populations are almost certain to go extinct in the coming decades. 85 

The salmon-eating “southern resident” population inhabiting the coastal waters of the western 86 

United States and Canada was significantly effected by marine park captures in the 1950s, 87 

60s, and 70s, and has since failed to rebound. The lack of growth in this population is tied to 88 

contaminants, noise and disturbance, and, crucially, a lack of their primary prey, Chinook 89 

salmon. Captures of wild killer whales for marine parks have occurred in recent years in other 90 

populations, it remains unclear however, what the long-term impacts of these captures will be 91 

for these populations. Other populations of killer whales may face threats from direct killings 92 

when they come into conflict with fisheries, such as killer whales that have depredated 93 

toothfish around the Crozet Islands. As with other marine predators, killer whales around the 94 

world are likely to be impacted by ecosystem collapses caused by anthropogenic climate 95 

change. 96 
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Figure 1. Killer whale diversity and behaviour. (A) Images of southern resident killer whales. i) 142 

Southern resident killer whales travel together through salmon foraging grounds credit 143 

Kenneth Balcomb/Center for Whale Research, ii) A Southern resident killer spyhopping credit 144 

Emma Foster/Center for Whale Research and iii) A Southern resident killer breaching credit 145 

Kenneth Balcomb/Center for Whale Research. (B) A selection of killer whale ecotypes from 146 

around the world. Illustrations are of male (above) and females (below). Left to right, top to 147 

bottom, Bigg’s killer whales from the northeast Pacific, Antarctic Type B or Pack Ice killer 148 

whales, northeast Pacific resident killer whales, Antarctic Type C or Ross Sea killer whales, 149 

northeast Atlantic killer whales and Antarctic Type D killer whales. (C) A pair of southern 150 

resident killer whales bonding through affiliative contact. (D) A group of Bigg’s killer whales 151 

works together to hunt a seal. Drone photography credit Michael Weiss/Center for Whale 152 

Research, taken under NMFS permit 21238. Killer whale illustrations by Michael Weiss, 153 

released under a Creative Commons License. 154 


