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ABSTRACT 
Killer Whales are well-known as predators of other marine mammals, including the 
large Sperm and baleen whales. Members of all marine mammal families, except the 
river dolphins and manatees, have been recorded as prey of Killer Whales; attacks have 
been observed on 20 species of cetaceans, 14 species of pinnipeds, the Sea Otter, and the 
Dugong. Ecological interactions have not been systematically studied and further work 
may indicate that the Killer Whale is a more important predator for some populations 
than previously believed. Not all behavioural interactions between Killer Whales and 
other marine mammal species result in predation, however. Some involve ‘harassment’ 
by the Killer Whales, feeding by both species in the same area, porpoises playing around 
Killer Whales, both species apparently ‘ignoring’ each other, and even apparently 
unprovoked attacks on Killer Whales by sea lions. These non-predatory interactions are 
relatively common. We conclude that interactions between Killer Whales and marine 
mammals are complex, involving many different factors that we are just beginning to 
understand. 
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INTRODUCTION 
The diverse feeding habits of Killer Whales Orcinus orca have fascinated biologists and 
laymen for centuries. Like other odontocete cetaceans, Killer Whales are known to feed 
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on a wide variety of fish and cephalopods (see reviews in Perrin, 1982; Hoyt, 1984). But, 
unlike other cetaceans, they also regularly consume other prey, including seabirds 
(Taverner, 1943; Condy, Van Aarde & Bester, 1978; Straneck, Livezey & Humphrey, 
1983; Stacey & Baird, 1989a) and marine turtles (Caldwell & Caldwell, 1969). They 
have even been seen feeding on a deer (Odocoileus sp.) carcass (Pike & MacAskie, 1969), 
and recently remains of a pig (Sus sp.) were recovered from the throat of a stranded 
animal (R. W. Baird and P. J. Stacey, unpubl.). Killer Whales are perhaps best known, 
however, for their habits of attacking, killing, and eating other marine mammals, 
including the large mysticetes and Sperm Whales. 

This is not to say that other marine mammals do not also occasionally prey on their 
warm-blooded relatives. In fact, ten species have been implicated as marine-mammal 
feeders: Polar Bears Ursus maritimus (Freeman, 1973; Stirling & Archibald, 1977), 
Steller or Northern Sea Lions Eumetopias jubatus (Gentry & Johnson, 1981), New 
Zealand Sea Lions Phocarctos hookeri (Mattlin, 1987), Southern Sea Lions Otaria 
jlavescens (Majluf, 1987; Harcourt, 1989), Walruses Odobenus rosmarus (Fay, 1960; 
Lowry & Fay, 1984), Leopard Seals Hydrurga leptonyx (Hamilton, 1939; Siniff & 
Bengston, 1977), Short-finned Pilot Whales Globicephala macrorhynchus (Perryman & 
Foster, 1980), Pygmy Killer Whales Feresa attenuata (Perryman & Foster, 1980), False 
Killer Whales Pseudorca crassidens (Perryman & Foster, 1980; Hoyt, 1983), and Sperm 
Whales Physeter macrocephalus (Lambertsen & Kohn, 1987). However, with the excep- 
tion of the Leopard Seal and Polar Bear, these species appear to pursue marine mammal 
prey ‘as a hobby’. Some Killer Whales, on the other hand, ‘make a living’ feeding on 
marine mammals. 

Several studies in different parts of the world have identified the existence of two 
forms of Killer Whale, and have suggested that one feeds primarily on marine 
mammals, and the other mainly on fish (Berzin & Vladymirov, 1983; Bigg et al . ,  1987). 
In the eastern North Pacific, these two forms have been termed ‘transients’ and 
‘residents’, respectively (Bigg, 1982). As Guinet (1990a) notes, these terms are not as 
accurate in describing the movement patterns and site tenacity of the two forms as they 
were originally thought to be, but they are still in common use, due to their entrench- 
ment and the lack of appropriate alternative designations. From Washington State 
through Alaska, resident fish eaters and transient marine-mammal eaters are sympatric, 
but can be distinguished by differences in behaviour, morphology, and mitochondria1 
DNA (Bigg, 1982; Bigg et al.,  1987; Baird & Stacey, 1988a,b; Stevens et al.,  1989). It is 
important to distinguish between these two types, and their analogues elsewhere in the 
world, when examining relationships between Killer Whales and their potential prey 
species. 

This paper reviews what is known about how Killer Whales interact with other 
species of marine mammals and identifies behavioural trends apparent in the literature. 
The term ‘interaction’ is here used loosely to denote any occurrence of two or more 
species in close proximity, whether or not a change in behaviour of either species was 
observed. It deals primarily with behavioural interactions (as opposed to ecological 
interactions, e.g. Baird, Abrams & Dill, 1990). Little work has been undertaken on 
ecological interactions between Killer Whales and their prey, such as the influence of 
predation on prey populations, co-evolution of predator and prey, or competition for 
resources. Such work is needed to understand more fully the role Killer Whales play in 
their ecosystem. 

Sources of information were the published and unpublished literature, unpublished 
records of many colleagues, and personal observations by the authors. Some of the 
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records come from reports of whalers and other untrained observers, and so must be 
viewed with caution. Appendices I and I1 summarize the records of interactions 
assembled. We do not imply that species not listed in the appendix tables do not interact 
with Killer Whales. On the contrary, although more common in colder nearshore 
waters, the Killer Whale is a cosmopolitan species (Leatherwood & Dahlheim, 1978; 
Heyning & Dahlheim, 1988) and we presume that interactions occur with virtually all 
species, at least occasionally. Such interactions have yet to be observed or reported for 
other species, however. We hope that this paper will guide the interpretation of future 
observations and promote their publication in the scientific literature. 

PREDATION AND HARASSMENT OF MARINE MAMMALS 
Cetaceans 
Killer Whales have been observed attacking or harassing 20 species of cetaceans (Table 
1 , Appendix I). Five additional species are represented by stomach contents, but have 
not been directly observed being attacked: Pygmy Sperm Whale Kogia breviceps, 
Baird’s Beaked Whale Berardius bairdii, Short-finned Pilot Whale, Striped Dolphin 
Stenella coeruleoalba, and Finless Porpoise Neophocaena phocaenoides (Nishiwaki & 
Handa, 1958; Perrin, 1982). Also, beaked whales of the genus Mesoplodon have been 
suggested as victims of Killer Whale attacks, based on scars that appear to correspond to 
Orcinus or Pseudorca tooth marks (Mead, 1989). Hoyt (1984) cited Nishiwaki & Handa 
(1958) as the source of a record of Pacific White-sided Dolphin Lagenorhynchus 
obliquidens remains in Killer Whale stomach contents, but this is apparently a mistake, 
as this species is not specifically mentioned by Nishiwaki & Handa. 

Included among the victims are members of every cetacean family except 
Platanistidae (river dolphins), although Castello (1977) mentions the Franciscana 
Pontoporia blainvillei, which is commonly found in marine waters, as a possible prey 
item. Killer Whales are known to ascend rivers (e.g. Scammon, 1874; True, 1904; 
Shepherd, 1932; Tomilin, 1957), but do so uncommonly and almost never in the tropi- 
cal and subtropical regions where river dolphins are concentrated. Conspicuously 
absent from Appendix I are the vast majority of the some 31 species in the family 
Delphinidae. Many delphinids are tropical, open-ocean species, and this may explain 
their absence. On the other hand, certain species, such as Lagenorhynchus spp. and 
Lissodelphis spp., have distributions that overlap areas of Killer Whale abundance, so 
their absence from the list is surprising and somewhat puzzling. 

Fin Whales Balaenoptera physalus, Minke Whales Balaenoptera acutorostrata, 
Humpback Whales Megaptera novaeangliae, Bowhead Whales Balaena mysticetus, and 
Grey Whales Eschrichtius robustus, Narwhals Monodon monoceros and Dall’s Porpoises 
Phocoenoides dalli are the most commonly recorded cetacean prey species, with over 10 
records of predation or harassment each (Table 1). 

Killer whale group sizes during predation or harassment episodes are shown graphi- 
cally in Fig. 1 for various groupings of cetacean prey types. Somewhat surprisingly, 
most reported attacks on large whales have been by small groups of one to five killer 
whales. This is somewhat at odds with the findings of Felleman (1986). Attacks on large 
herds of dolphins or small whales show a tendency to have involved the largest groups of 
Killer Whales, most commonly six to ten animals, and often used some type of herding 
(see Brown & Norris, 1956; Rice, 1968; W. F. Samaras & S. Leatherwood, unpubl.). 
Attacks on single Minke Whales or small pods of medium-sized whales have mostly 
involved six to ten Killer Whales. Finally, predation on small groups of dolphins or 



Table 1 
Interactions between Killer Whales Orcinus orca and other marine mammals. Number of reported 
incidents by marine mammal species (details given in Appendices I (predatory) and 11 (non- 

predatory), see p p .  173-180 

Interaction 

Family Species Predatory Non-predatory 

Cetaceans 
Balaenopteridae 

Balaenidae 

Eschrichtiidae 
Physeteridae 
Ziphiidae 

Monodontidae 

Delphinidae 

Phocoenidae 

Pinnipeds 
Phocidae 

Odobenidae 
Otariidae 

Sirenians 

Carnivores 
Dugongidae 

Mustelidae 

Blue Whale 
Fin Whale 
Sei Whale 
Bryde’s Whale 
Minke Whale 
Humpback Whale 
Bowhead Whale 
Northern Right Whale 
Southern Right Whale 
Grey Whale 
Sperm Whale 
Arnoux’s Beaked Whale 
Northern Bottlenose Whale 
Southern Bottlenose Whale 
Cuvier’s Beaked Whale 
Narwhal 
White Whale 
Long-finned Pilot Whale 
False Killer Whale 
Risso’s Dolphin 
Common Dolphin 
Spinner Dolphin 
Dusky Dolphin 
White-beaked Dolphin 
Atlantic White-sided Dolphin 
Pacific White-sided Dolphin 
Bottlenose Dolphin 
Indo-Pacific Humpback Dolphin 
Dall’s Porpoise 
Harbour Porpoise 

Northern Elephant Seal 
Southern Elephant Seal 
Grey Seal 
Hooded Seal 
Harbour Seal 
Harp Seal 
Crabeater Seal 
Weddell Seal 
Leopard Seal 
Walrus 
California Sea Lion 
Steller Sea Lion 
Southern Sea Lion 
Northern Fur Seal 

Dugong 

Sea Otter 

4 
15 
2 
1 

17 
21 + 
12 
1 
8+ 

24 + 
6+ 

2 

1 
19 
8 
5 

- 

- 

- 
- 

3 

1 
- 

- 
- 
- 
- 
- 
16 
12 

3 
250 + 

3 +  
1 

68 + 
3 
2 
2 
1 

12 + 
16+ 
21 + 

200 + 
3 +  

3 

1 

2 
22 
14 
1 

56 + 
22 + 
- 
- 

1 
7+ 

33 + 
1 
2 
6 
- 
- 

1 
4 
1 
3 +  
1 
1 
8 
6 
3 
1 
2 
1 

46 + 
7+ 

- 
- 
- 
- 

8+ 
2 
1 
2+ 

1 
1 

10+ 

- 

- 
- 

- 

5 
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Fig. 1. Killer Whale group sizes involved in predation and harassment of (a) large whales (Sperm Whales 
and all mysticetes except Minke Whales), (b) large herds of dolphins or small whales (10 or more 
prey), (c) Minke Whales or small pods of medium-sized whales, and (d) small groups of dolphins or 
porpoises (nine or fewer prey). 

porpoises generally has required only one to five Killer Whales, and large groups appear 
never to have been reported. 

Pinnipeds 
Pinnipeds appear to comprise a regular and substantial portion of the diet of some 
populations of Killer Whales. There is evidence of predation from throughout the 
world, with more documented cases from sub-polar and polar latitudes where Killer 
Whales (and seasonally, pinnipeds) are most abundant. Included as prey species are all 
families and most major groups of pinnipeds: elephant seals, Antarctic seals, Northern 
Hemisphere seals, sea lions, fur seals, and the Walrus. Individuals of nine of the 18 or 19 
species of phocids, four of the 14 species of otariids, and the single odobenid, have been 
observed being attacked (Table 1, Appendix I). Two other phocids, the Bearded Seal 
Erignathus barbatus and Ringed Seal Phoca hispida are known as Killer Whale prey only 
from stomach contents (Zenkovich, 1938; Tomilin, 1957; Nishiwaki & Handa, 1958; 
Reeves & Mitchell, 1988). 

Monk Seals (Monachus spp.) are the only major group not known to be preyed on by 
Killer Whales, and these are tropical animals. Sharks appear to replace Killer Whales as 
significant predators in warmer waters, taking species such as Hawaiian Monk Seals 
Monachus schauinslandi and Mediterranean Monk Seals M .  monachus (Kenyon, 198 1). 
Killer Whales were noted by Bonner (1981) as probable predators of the eight species of 
southern fur seals (Arctocephalus), although no attacks are known to us. I t  is probable 
that seals of all of the remaining species, except the inland Baikal Seal Phoca sibirica and 
the Caspian Seal P. caspica, have been victims of Killer Whale predation at one time or 
another. Of the pinnipeds, Southern Elephant Seals Mirounga leonina and Harbour 
Seals Phoca vitulina, Walruses and Steller, Southern and California Sea Lions 
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Fig. 2. Killer Whale group sizes involved in predation and harassment of (a) eared seals or Walruses, and (b) 
true seals. 

Zalophus californianus have been most commonly recorded as Killer Whale prey species 
(Table 1). 

Killer Whales attacked pinnipeds both offshore and near the haul-out sites where 
they concentrate. Prey handling time has varied from less than 1 minute (W. F. Samaras 
and S. Leatherwood, unpubl.) to several hours, although once the prey is killed, con- 
sumption can be very rapid (Anonymous, 1975). Pinnipeds are attacked by Killer 
Whales as singles and in groups of up to 30 whales, although the vast majority of 
reported attacks are by groups of 10 or fewer (Fig. 2). 

Most events in Appendix I are incidental observations at a wide variety of locations, 
mainly cases of the observer being at the right place at the right time. Because of this lack 
of systematic study of Killer Whale predation, there is generally little information 
available on ecological importance, and this has led to the belief that Killer Whales are 
not significant predators of most species of pinnipeds. In two locations, Killer Whale 
predation on pinnipeds has been studied over a period of years. In  both locations, 
southern Vancouver Island, British Columbia, Canada (Baird & Stacey, 1988b; Baird, 
Dill & Stacey, 1990) and Peninsula Valdes, Argentina (Lopez & Lopez, 1985; Hoelzel, 
1989), Killer Whales were found to target certain marine mammal species. ‘Pre- 
selection’ of a particular species of available prey may be a general feature of social 
carnivores (see Kruuk, 1972a). In Argentina, Killer Whales have developed a strategy of 
beach stranding, sliding up on the beach and then wriggling back into the water (a 
behaviour also regularly seen in the Crozet Islands; Guinet, 1990b), which allows them 
to be more successful at capturing prey on gently sloping beaches (Lopez & Lopez, 
1985). In nine years, 181 successful attacks on Southern Elephant Seals and Southern 
Sea Lions were observed (Lopez & Lopez, 1985). In the British Columbia study, 
Harbour Seals are preyed upon almost exclusively, with a total of over 50 kills observed 
in four years (Baird, Dill & Stacey, 1990; Fig. 3). 

Other marine mammals 
Of other marine mammals, only the Dugong Dugong dugon and the Sea Otter Enhydra 
lutris have been recorded as Killer Whale prey species (Table 1 , Appendix I). Manatees 
(Trichechus spp.) are large, slow and fat, and would thus seem to be ideal prey for Killer 
Whales. They probably escape frequent predation, however, by being distributed 
primarily in inshore (and often freshwater) areas of the tropics, regions where Killer 
Whales are rare. Other ‘marine’ species are occasionally attacked, such as the River 
Otter Lutra canadensis (Campbell, 1985; Morton, 1987,1990). 
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Fig. 3. Transient Killer Whale with live Harbour Seal pup in mouth,off southern Vancouver Island, British 
Columbia, Canada. 

NON-PREDATORY INTERACTIONS 
Cetaceans 
Associations between Killer Whales and other marine mammals, with no evidence of 
predatory intent by the Killer Whales, have been recorded for 26 species of cetaceans, 
most of which have also been documented as prey species (Table 1, Appendix 11). Here, 
as in the case of predation, all families except Platanistidae are represented. Interest- 
ingly, several species of dolphins not known as prey of Killer Whales have been seen 
interacting with Killer Whales in non-predatory contexts, including four species of 
Lagenorhynchus. 

These interactions have included ‘mixed groups’ of the two species, both species 
being in close proximity with no observed response by either, concurrent feeding with 
both species in close proximity, apparent avoidance or flight from Killer Whales 
(despite no apparent attempts at predation by the whales), and apparent attraction to 
Killer Whalc groups. Perhaps most interesting are incidents of the last type, including a 
report of several Humpback Whales closely approaching a group of Killer Whales that 
were attacking a Steller Sea Lion (Dolphin, 1987), and the many reports of Dall’s 
Porpoises approaching Killer Whales apparently to play (Scheffer, 1949; Jacobsen, 
1986; Jefferson, 1987). Estes & Goddard (1967) and Kruuk (1972a) discussed the 
phenomenon of ‘curiosity’ of ungulates toward their terrestrial predators. 

Pinnipeds 
Individuals of at least seven pinniped species have been recorded in association with 
Killer Whales in non-predatory contexts (Table 1, Appendix 11). In  most such cases, 
interactions consisted of Killer Whales passing by pinnipeds hauled-out or in the water, 
without any change in behaviour to indicate they noticed the potential prey. In one 
instance, thc Killer Whales were busy feeding on cormorants (Phalacrocorax sp.) (Rice 
& Saayman, 1987). In many other cases, the pinnipeds appeared aware of the presence of 
the predators, but did not react noticeably. 
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Other marine mammals 
Only the Sea Otter, among other marine mammals, has been recorded interacting with 
Killer Whales in non-predatory contexts (Table 1, Appendix 11). In fact, such reports 
appear to be more common than reports of attacks. Otters may be less desirable prey 
items for Killer Whales, given that they are relatively small and furry, with no blubber 
layer. 

T. A .  Jefferson, P. J .  Stacey and R. W .  Baird 

DISCUSSION 
Indirect evidence of interactions 
Although we have discussed primarily observations of behavioural interactions 
between Killer Whales and other marine mammals, we recognize that there are other 
types of evidence for such interactions (especially predation). Stomach-content studies 
of Killer Whales have added several species of marine mammals to the list of known 
prey, but in such cases one can never be sure if the animal was killed by the predators or 
fed upon as carrion. 

Several authors have described injuries to marine mammals that they attribute to 
Killer Whale attacks (e.g. Andrews, 1914; Bertram, 1940; Voison, 1972; Shevchenko, 
1975; Morejohn, 1979; Best, 1982; Fay, 1982). These injuries are typically tooth rakes 
and punctures, various external wounds, mutilated extremities, blood in the body 
cavity, contusions, or broken bones (especially ribs and scapulae), sometimes with few 
or no external injuries visible. The lack of external wounds adjacent to internal injuries 
generally indicates that the victim was struck by a large blunt object, and this is con- 
sistent with the observed behaviour of Killer Whales leaping upon and striking marine 
mammals with their snouts (Scheffer & Slipp, 1948; Norris & Prescott, 1961; Rice, 
1968; Fay, 1982). Such aggressive behaviour towards other species may also be used in 
non-feeding circumstances. It should be kept in mind that some marine mammals that 
escaped from attacks by Killer Whales may have sustained extensive internal injuries 
that later resulted in death, and as Samaras & Leatherwood (1974) noted, not all prey 
killed are eaten. 

Ecological interactions 
Piscivorous forms of Killer Whale may compete with other marine mammals for food, 
but the degree of this potential interaction is not known at present (Baird, Abrams & 
Dill, in press). For most species and populations, there is little evidence that Killer 
Whale predation is a major mortality factor affecting prey populations, but this may 
largely reflect inadequate information. Predation can have far-ranging effects on the 
behaviour of prey species, such as on grouping behaviour in Walruses (Taggart, 1987) 
and Harbour Seals (da Silva & Terhune, 1988). Killer Whale predation on Harbour 
Seals in North America has been regarded as incidental (Food and Agricultural Organ- 
ization, 1976). However, Fisher (1952) considered Killer Whales the most important 
natural predators of the Harbour Seal. According to Fay (1982), mortality from attacks 
by Killer Whales may have a greater impact on the Walrus population than ‘just the 
removal of a few calves’. Laws (1977) noted that young Crabeater Seals Lobodon 
carcinophagus are subject to heavy predation by Killer Whales, and in fact Killer Whale 
attacks are probably the chief cause of mortality for this species (Bertram, 1940). For 
most species of marine mammals, the Killer Whale may, in fact, play a more important 
role as a predator than is commonly suspected. 

Zenkovich (1938, p. 4 of translation), based on observations in the western North 
Pacific, concluded that the Killer Whale is a ‘rapacious beast of prey, causing great 
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damage to our fur seal industry at the Komandorski Islands and exterminating herds of 
pinnipeds in all of our seas, especially along the Chukchi coast.’ Although many authors 
have claimed that Killer Whales take great numbers of Northern Fur Seals Callorhinus 
ursinus (Turner, 1886; Hanna, 1922; Ognev, 1935; Zenkovich, 1938), we were able to 
find very few actual descriptions of attacks (see Appendix I). 

In the case of a rare or depleted species, such as the Bowhead Whale, Killer Whales 
could be an important source of mortality even with low absolute levels of predation 
(Mitchell & Reeves, 1982; Reeves & Mitchell, 1988; Finley, 1990). Populations of more 
abundant species that spend most of their life within the home range of a locally abun- 
dant population of predatory Killer Whales may be significantly affected by the pre- 
dation. Such may be the case with the resident population of Harbour Seals off southern 
Vancouver Island. Members of the transient community of Killer Whales in the area 
appear to specialize in feeding on this species (Baird, Dill & Stacey, 1990b). 

Questions about Killer Whale predation on marine mammals 
Do Killer Whales successfully attack healthy adult baleen whales? Jonsgard ( 1968a,b) 

suggested that Killer Whales are incapable of attacking and feeding on healthy adult 
baleen whales under normal circumstances. Although many of the incidents listed in 
Appendix I involve uncertain kills (of course, Killer Whales can successfully feed on a 
large whale without killing it) or attacks on young or sick animals, there is ample evidence 
that, at least occasionally, healthy non-calf baleen whales are fed upon (Eschricht, 1866; 
Bullen, 1898; Cummings, Fish & Thompson, 1972; Cummings & Wolman, 1977; 
Tarpy, 1979; Whitehead & Glass, 1985; Silber, Newcomer & Perez-Cortes, 1990). 

Do Killer Whales attack Sperm Whales? If the Killer Whale has a most formidable 
adversary among the marine mammals, it is surely the Sperm Whale. Sperm Whales are 
larger than Killer Whales, possess teeth and powerful tails, and usually live in groups. 
None of the incidents listed in Appendix I involved documented kills and all referred to 
attacks on Sperm Whale groups with calves (and in one case, on a group with a female 
apparently giving birth) or wounded animals. Schevchenko’s (1975) report of Killer 
Whale bite marks on 65”,, of Southern Hemisphere Sperm Whales taken by whalers 
must be viewed with caution, because he did not mention how he discriminated marks 
made by Killer Whales from those by conspecifics (Rice, 1989). Thus, the evidence 
supports Berzin’s (1972, p. 273) conclusion that attacks are ‘too rare for us to brand 
killer whales as serious enemies of the sperm whale’. 

Are large groups required to attack large whales successfully? That there should be a 
relationship between group size and prey body size seems intuitive, i.e. the larger the 
predator’s group size, the larger the prey that can be captured, and more food can be 
divided among the group. But one may well wonder whether small groups of Killer 
Whales are capable of subduing large whales, for instance. Although not all attacks on 
large whales by large groups of Killer Whales (over five animals) were seen to be 
successful, most instances in which a kill or feeding took place involved relatively large 
groups of predators. There is some evidence, however (much of it from the whaling 
literature), to suggest that singles or groups of two or three Killer Whales can, at times, 
overcome and kill large baleen whales (Eschricht, 1866; Bullen, 1898; D. L. Kelly, 
unpubl.; Reeves & Mitchell, 1988). It is possible, however, that larger Killer Whale 
groups may have split up in some of these instances to feed on several whales. Killer 
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Whales specializing on certain types of marine mammal prey may be expected to opti- 
mize group size, thereby maximizing food intake. Recent work on transient Killer 
Whales around southern Vancouver Island indicates that such optimization of group 
sizes may help explain group size differences between transients and residents in that 
area (Baird, Watts & Stacey, 1989; Baird, Dill & Stacey, 1990). 

T. A.Jefferson, P. J .  Stacey and R. W .  Baird 

Do Killer Whales cooperate in hunting marine mammals? There is abundant evidence 
that groups of Killer Whales use coordinated techniques to hunt large whales (Baldridge, 
1972; Tarpy, 1979; Whitehead & Glass, 1985; Silber et al . ,  1990), small cetaceans 
(Brown & Norris, 1956; Jonsgard, 1968a; Steltner, Steltner & Sergeant, 1984; Hall & 
Cornell, 1986; King, 1989), and pinnipeds (Norris & Prescott, 1961; Samaris & 
Leatherwood, 1974; Smith et al., 1981; Lopez & Lopez, 1985; Felleman, 1986; Baird & 
Stacey, 1988b). This cooperation often takes the form of some Killer Whales biting the 
flukes and flippers of large whales presumably to slow or stop their movement, striking 
pinnipeds with their bodies or extremities, lunging or leaping onto the backs of large 
whales to impede their progress (or possibly to drown them), or encircling or herding 
groups of smaller marine mammals to prevent their escape. In the Antarctic, Killer 
Whales have been seen to tip over ice floes and devour seals that are thus dumped into 
the water (Smith et al., 1981). An analogue in the Northern Hemisphere may be the 
report of Killer Whales in Washington ramming a log boom to knock off hauled-out 
Harbour Seals (Scheffer & Slipp, 1948). Killer Whales have also been seen coralling 
small numbers of pinnipeds out of a larger group, then attacking the isolated animals 
(W. F. Samaras and S. Leatherwood, unpubl.). I t  is possible that cooperation was 
occurring, but was not noticed or reported, in many of the briefly observed instances, 
listed in Appendix I. 

Of particular interest here is the case of human-Killer Whale ‘cooperation’ that 
apparently existed for at least 80 years at Twofold Bay, New South Wales, Australia 
(Dakin, 1938; Wellings, 1944; Mead, 1986). During the mid-l800s, an association 
developed between a group of about 30 Killer Whales and local shore whalers, both 
hunting Humpback and Right Whales Eubalaena australis. The  reports tell of 
cooperation between the predators and the whalers, with the Killer Whales sometimes 
actively attracting the attention of shore lookouts when a baleen whale was detected. 
After the kill, which involved the coordinated actions of the humans and Killer Whales, 
the whalers allowed the predators to feed, unmolested, on the tongue and lips of the 
sinking large whale. The  following day, the whalers returned to the refloated carcass, 
and claimed their prize, complete except for the less commercially valuable tongue and 
lips. This practice finally died out as, over the years, the Killer Whales apparently died 
or moved elsewhere, and the technique became less profitable for the whalers. Such 
apparent cooperation between humans and wild animals is not unprecedented; Isack & 
Reyer (1 989) described the apparently symbiotic relationship between the Greater 
Honeyguide Indicator indicator and the Boran people of Kenya and there are several 
reports of dolphins cooperating with fisherman to herd fish (Busnel, 1973; Pryor et al . ,  
1990). 

Several hypotheses might account for cooperative hunting in Killer Whales. 
Hunting cooperatively may increase net energy intake or decrease risk of injury. In one 
study of transient Killer Whale predation on Harbour Seals, it was shown that benefits 
occur from group hunting of marine mammals, because the predators were most efficient, 
in terms of individual food intake, in groups of three (Baird, Dill & Stacey, 1990b). 
Conversely, coordinated hunting may in some cases be an artifact of other benefits of 
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group living. It is important to distinguish between group hunting and cooperative 
hunting, as not all group behaviour need be cooperative (e.g. Packer & Ruttan, 1988). 
For instance, resident Killer Whales in the coastal waters of the eastern North Pacific 
livc in groups, but during foraging often spread out and feed more or less individually on 
fish. 

Lamprecht (1 981) argued that in most social terrestrial carnivores, the primary 
function of social hunting is not to increase the ability to overcome larger and faster 
prey (the ‘hunting hypothesis’), but rather more effectively to defend a kill from other 
predators, or alternatively that it is a side-effect of other benefits of sociality. The fact 
that most attacks on large whales involve small groups of Killer Whales suggests that the 
‘hunting hypothesis’ may not be as important as commonly believed for this marine 
carnivore either. Another benefit of foraging in groups, termed the ‘skill pool effect’ by 
Graldeau (1984), allows individuals with different skills or abilities to forage together 
and thus increase the types of prey available to the group. Some ‘division of labour’ by 
age/sex class has been noted in Killer Whales (see below), but this potential function of 
group foraging warrants further study. 

Are young or weak marine mammals preferred as prey? Many of the attacks listed in 
Appendix I involved as prey calves or pups, or animals injured or debilitated in some 
way (e.g. Jonsgard, 1968a; Gaskin, 1972; Bloch & Lockyer, 1988). Young animals or 
those weakened by illness or injury are certainly more vulnerable to attack, and Killer 
Whales (like other predators-see Schaller, 1972) would be expected to take advantage 
of this. There are several reports of apparent preference for pinniped young (Scammon, 
1874; W. F. Samaras and S. Leatherwood, unpubl.), and many instances in which 
cetacean calves were apparently singled out for attack (Scammon, 1874; Baldridge, 
1972; Berzin, 1972; D’Vincent, Haley & Sharpe, 1989). In some areas, Killer Whales 
may frequent pinniped rookeries during the time of year when breeding takes place, or 
when the young enter the water for the first time (Tomilin, 1957; Voison, 1972; Condy 
et al . ,  1978; Lopez & Lopez, 1985; Guinet, 1990b; R. W. Baird and P. J. Stacey, 
unpubl.), preying selectively on pups. We suggest that many occurrences of ‘harass- 
ment’ by Killer Whales actually represent attempts by the predators to check for young 
or weakened animals, which would make easier prey. Such ‘testing’ of prey has been 
reported in Wolves Canis lupus (Mech, 1970) and Spotted Hyenas Crocuta crocuta 
(Kruuk, 1972a). 

Is hunting of marine mammals done only by Killer Whale adults or adult males? 
Although there is some evidence that marine mammals form a more important part of 
the diet of large adult Killer Whales than of younger animals (Nishiwaki & Handa, 1958; 
Rice, 1968; Jonsgard & Lyshoel, 1970; W. F. Samaras and S. Leatherwood, unpubl.), 
all age and sex classes, including juveniles and calves, have been observed to participate 
in attacks on marine mammals and subsequent feeding (Budylenko, 1981; P. J. Stacey 
and R. W. Baird, unpubl.; J. D. Hall, in lilt.). On the other hand, Silber et al .  (1990) and 
Finley (1990) reported that the adult males did not participate in the attacks they 
observed on Bryde’s Whales Balaenoptera edeni and Bowhead Whales, and in several 
attacks on Harbour Seals observed by R. W. Baird and P. J. Stacey (unpubl.) single 
adult males were not seen to participate in killing the prey, although on one occasion a 
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male did share in feeding. I t  has been suggested that adults in some areas may teach 
young how to capture pinnipeds (Lopez & Lopez, 1985; S. Leatherwood, pers. comm.). 

T. A .  Jefferson, P. J .  Stacey and R. W.  Baird 

Is there evidence of cannibalism? Stomach contents of two male Killer Whales from the 
Southern Hemisphere contained Killer Whale remains (Schevchenko, 1975). However, 
it is not known if these animals were dead or alive when they were fed upon. The  only 
other known record of cannibalism is Gaskin’s (1972, p. 120) report of a bleeding Killer 
Whale that had been shot being ‘turned on by its companions and savagely attacked’. 

Killer Whales form tight social bonds that apparently last for life, and both nurturant 
and succorant behaviour are known in this species (Caldwell & Caldwell, 1966). Thus, it 
seems likely that such incidents of cannibalism are examples of anomalous behaviour, 
rather than part of the normal feeding pattern of Killer Whales. 

Do Killer Whales prefer the tongue and lips of baleen whales? The whaling literature 
indicates that Southern Hemisphere Killer Whales prefer to feed on the tongue and lips 
of baleen whales (Turner, 1886; Bullen, 1898; Dakin, 1938; Wellings, 1944; Gaskin, 
1972). Killer Whales in the Northern Hemisphere have also been reported to favour the 
tongue, lips, and throat region of mysticetes (Bullen, 1898; Andrews, 1914; Hancock, 
1965; Baldridge, 1972; Lowry, Nelson & Frost, 1987). Silber et al. (1990) suggested that 
Killer Whales may focus their attacks on the head region of baleen whales, at least 
partially, to avoid the danger of being struck by the flukes of the victim. Terrestrial 
predators similarly avoid the most dangerous parts of their victims’ bodies during 
attacks (Estes & Goddard, 1967; Schaller, 1967; Mech, 1970). 

Do Killer Whales always eat the prey they’ve killed? Surplus killing is seen in many 
terrestrial carnivores (Kruuk, 1972b; Breault & Cheng, 1988). Eschricht (1866) 
observed Killer Whales in Greenland kill many more White Whales Delphinapterus 
leucas than were eaten, and Samaras & Leatherwood (1974, unpubl.) watched Killer 
Whales kill an elephant seal but apparently not feed on it. Fay and colleagues (Fay & 
Kelly, 1980; Fay, 1982) observed several Walrus carcasses with extensive internal 
injuries, and attributed the injuries to Killer Whale attacks, but there was no evidence of 
Killer Whales having fed upon them. Many attacks on large whales resulted in only a 
minimal amount of feeding on the carcass (Tarpy, 1979; Silber et al . ,  1990), which is 
in contrast to the situation in many terrestrial carnivores, where generally the entire 
carcass is eaten (e.g. Mech, 1970; Schaller, 1972). 

Mueller & Hastings (1977) discussed the definition of surplus killing. They stated 
that a predator must kill an animal that is regularly taken by that species, and yet not eat 
part of the carcass, despite the fact that there is free access to it. Based on these criteria, 
we conclude that, for as yet unknown reasons, Killer Whales probably do engage in 
surplus killing of seabirds (Stacey & Baird, 1989a) and marine mammals (see above), 
although this warrants further investigation. 

Aggressive killing, caching, playing, and teaching have all been offered to explain 
why animals may not always consume a prey immediately, or at all. Apparent teaching 
of young has been observed in Killer Whales (Lopez & Lopez, 1985) and Killer Whales 
have often been observed apparently ‘toying’ with prey items (e.g. Norris & Prescott, 
1961; Felleman, 1986; Baird & Stacey, 1988b). Although confounded by many factors, 
another possible explanation for the observed practice of Killer Whales eating only 
portions of their prey may be within the framework of optimal-patch-use models. Sih 
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(1980) used such models to explain partial consumption of prey, noting that after 
consuming the most energy-rich parts of a large prey, it may be more beneficial for 
predators, in terms of maximizing net energy intake, to forage for other prey. 

Marine-mammal responses to Killer Whales 
Potential prey species have a number of options when threatened with the prospect of a 
Killer Whale attack. An obvious response is to fight back, and this may be a viable 
option, especially for the large whales, which use their flukes to strike at their attackers 
(Eschricht, 1866; Chittleborough, 1953; Cummings et al . ,  1972; Best, Canham & 
MacLeod, 1984; Whitehead & Glass, 1985; D’Vincent e t  al.,  1989). Sperm Whales 
have been observed to form a ‘spoke’, with heads in and tails out and flailing, in response 
to being attacked by whalers (Nishiwaki, 1962). Because this same response has been 
observed to Killer Whale attacks on Right Whales (Payne, in press), it seems likely that 
this ‘marguerite formation’ may have evolved as a defense against Killer Whale (and 
shark) attacks. Although the effectiveness of fighting back is not always apparent, it can 
at times be successful. For example, Eschricht (1866) reported an instance in which a 
Bowhead Whale hit an attacking Killer Whale on the head with the edge of its flukes, 
apparently killing it. Large pinnipeds, such as Steller Sea Lions and Walruses, may be 
especially formidable prey, as they are very strong and manoeuvrable, and possess teeth 
capable of inflicting serious wounds (see Fay, 1982; Stirling, 1984; Bigg et al.,  1987; 
Hubbard-Morton, 1990). Matkin (in litt .) has even observed Steller Sea Lions attacking 
and nipping resting resident Killer Whales in south-east Alaska, a phenomenon similar 
to that observed between Lions Panthera leo and Buffalo Syncerus caffer by Prins & 
Iason (1989). Felleman (1986) has suggested that the large Killer Whale pod size 
involved in an attack on 200 Narwhals (Steltner et al.,  1984) was required by the danger 
involved in attacking these tusked small whales. 

Large whales may not defend themselves, but instead turn belly-up in the event of an 
attack, presumably to protect their delicate undersides (Andrews, 1914; Zenkovich, 
1938; Lockley, 1979; D’Vincent et al . ,  1989) or may hold their flukes, rostrum, or 
flippers above the surface to restrict Killer Whale access to these appendages (Sharpe, 
D’Vincent & Nilson, 1990). Similar lack of active defense by ungulates has been 
observed in response to attacks by terrestrial predators (Kruuk, 1972a; Schaller, 1972). 

Most marine mammal species are gregarious to some extent, a pattern likely related 
partially to predator avoidance and protection, through increased vigilance and the 
‘encounter’, ‘dilution’ and Lconfusion’ effects (see Landau & Terborgh, 1986; Inman & 
Krebs, 1987; Norris & Schilt, 1988). For small odontocetes, Wells, Irvine & Scott 
(1 980) identified predation as an important pressure toward evolution of group-living, 
with those species that have the least predation pressure (i.e. riverine species) also 
tending to be the most solitary of the small toothed whales. Some beaked whales are also 
more or less solitary, but little else is known of their ecology. 

Bunching-up, or tightening of inter-individual distances is a common response to 
stress or danger in many species of cetaceans (McBride & Hebb, 1948; Norris & Dohl, 
1980), and grouping on haul-out sites appears to be related to predator avoidance in at 
least some pinnipeds (da Silva & Terhune, 1988). Grouping together during an attack 
has been observed in large whales (Ljungblad & Moore, 1983; Best et al.,  1984; 
Whitehead & Glass, 1985; Arnbom et al., 1987), small cetaceans (Brown & Norris, 1956) 
and pinnipeds (W. F. Samaras and S. Leatherwood, unpubl.; T. A. Jefferson, unpubl.). 
This may sometimes, however, result more from herding by the Killer Whales than 
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from defensive manoeuvres by the prey, especially for smaller species (W. F. Samaras 
and S. Leatherwood, unpubl.). Young Walruses will reportedly ride on the mothers’ 
backs during Killer Whale incidents (Scammon, 1872; Nikulin, 1941). 

If possible, the intended prey may try to escape by fleeing from the predators 
(Saayman & Tayler, 1979; Wiirsig & Wiirsig, 1979; Jacobsen, 1986; Rice & Saayman, 
1987; Baird & Stacey, 1989; Silber e t  al.,  1990) or by exhibiting conspicuous ‘pursuit 
invitation’ behaviour, thereby alerting the predator that it has been detected and that 
the element of surprise has been lost (Smythe, 1970; Jacobsen, 1986). It has been 
suggested that Killer Whales may sometimes vocalize to induce prey flight, and then use 
the noise of the fleeing animals to locate the prey (Mate, 1975). Killer Whales appear to 
be capable of chasing down and capturing even such fast-swimming species as Dall’s 
Porpoise (Jacobsen, 1986; M. A. Bigg, in l i t t . ) .  Even so, flight may be an effective 
strategy at times, because even though Killer Whales may be able to catch up, they may 
choose not to expend the energy required. This ‘decision’ would presumably depend on 
the predators’ condition at the time, including when they had last eaten, the potential 
energetic value of the prey, and the availability of alternative prey. 

Attempts to avoid or hide from Killer Whales in shallow water, kelp beds, river 
mouths, the surf zone (where the sound of the surf may help to ‘acoustically hide’ 
the animal), or among ice floes have been observed for many species. Large whales 
(Burrage, 1964; Morejohn, 1968; Baldridge, 1972; Poole, 1984; Finley, 1990), small 
cetaceans (Scheffer & Slipp, 1948; Saayman & Tayler, 1979; Wursig & Wiirsig, 1980; 
Rice & Saayman, 1987; Bloch & Lockyer, 1988; Campbell, Yurick & Snow, 1988), and 
pinnipeds (Zenkovich, 1938) all appear to use these tactics on occasion, and pinnipeds 
sometimes have the additional option of hauling out on shore to avoid Killer Whales 
(Moran, 1924; Tomilin, 1957). On the other hand, Killer Whales may intentionally 
herd cetaceans into coves to prevent their escape (Hancock, 1965; Hall & Cornell, 1986; 
Lowry et al.,  1987). The  superior diving capabilities of Sperm and Beaked whales and 
some pinnipeds (such as elephant seals, Mzrounga spp.-see Le Boeuf et al . ,  1989) may 
provide these species with an additional escape option when they are not limited by the 
presence of young calves or shallow water. This would probably only be effective if they 
were far away from the predators or had not been detected yet, as Killer Whales may 
otherwise be able to corral the animals and thus prevent their escape, or chase and tire 
them, reducing their diving capabilities. 

Marine mammals under attack have been observed hiding behind boats (Branson, 
1971; Hoyt, 1984; Hall, 1986; T. A. Jefferson, unpubl.), and pinnipeds have even 
climbed or attempted to climb aboard vessels, buoys, or other floating objects for 
protection (Turner, 1886; Stacey & Baird, 1989b). The  effects of such human influences 
on Killer Whale predation should be considered in these cases. 

If the potential prey has not yet been detected, it may become silent and motionless 
to avoid detection (Tomilin, 1957; Schevill, 1964; Ljungblad & Moore, 1983; Arnbom 
et al.,  1987; Thomas et al.,  1981; Thomas, Ferm & Kuechle, 1987; Stacey & Baird, 
1989b), a response also noted from Grey and White Whales to playback of Killer 
Whale sounds (Cummings & Thompson, 1971; Fish & Vania, 1971). Another method, 
apparently used by large whales to avoid detection, is to blow less often, exhale less 
forcefully, or exhale underwater (Hubbs, 1965; Poole, 1984; Vidal & Pechter, 1989; S. 
Leatherwood, pers. comm.). In  these ways, the blow may be made less visible or harder 
to detect acoustically. 

Sea Otters and pinnipeds may become more alert (Kenyon, 1975; Beckel, 1980; 
Jacobsen, 1986; Baird & Stacey, 1989), and large whales may spy-hop (Cummings & 
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Thomspon, 1971) to assess the danger visually. Because transient Killer Whales gener- 
ally are silent during foraging (Ford & Fisher, 1982; Hubbard-Morton, 1990), it is likely 
that marine mammals use vision more than hearing to detect and avoid Killer Whales 
(Baird & Stacey, 1989). As first suggested by Andersen & Amundin (1976), Dall’s and 
Harbour Porpoises produce mostly high-frequency sounds (> 100 kHz) and may thus 
be largely ‘acoustically invisible’ to Killer Whales, which have their greatest sensitivity 
at lower freqencies (Hall &Johnson, 1971; D. Bain, pers. comm.). 

There are many incidents in the literature which involve non-predatory interactions 
between Killer Whales and other marine mammal species. Certainly, as noted by 
Ydenberg & Dill (1 986), the reaction of an animal to a potential predator should depend 
on its perceived risk. In general, transient Killer Whales prey on marine mammals and 
residents do not. Thus, there would be a selective advantage to a prey’s ability to 
distinguish the two types where they are sympatric. In the eastern North Pacific, where 
dialect differences allow the two types to be distinguished (see Ford & Fisher, 1982; 
Ford, 1984), sound may be very important in mediating interactions between Killer 
Whales and other marine mammals. Potential prey would be expected to pay little 
attention to the discrete calls of the common resident pods, which vocalize often, 
especially when foraging for fish. However, when marine mammals detect the presence 
of Killer Whales (through active echolocation, passive listening, or other cues) without 
hearing resident calls, they would be expected to exhibit increased alertness or avoid- 
ance behaviour (Stacey & Baird, 1989b). Transients are generally silent during foraging 
(Ford & Fisher, 1982; Ford, 1984), and potential prey could be ‘fooled’ by resting 
resident killer whales, which produce very few calls. This may explain some of the cases 
of apparent avoidance of residents by porpoises, which may mistake resting resident 
Killer Whales for transients. 

Transient and resident Killer Whales can also be distinguished visually by experi- 
enced human observers (Bigg et al., 1987; Baird & Stacey, 1988a), and it is likely that 
marine mammals resident to certain areas frequented by Killer Whales can do the same. 
The  importance of vision in predator recognition is suggested by the observations of 
Baird & Stacey (1989). 

The ‘dangerous transient/friendly resident’ rule breaks down at times. There are 
several reports of southern residents (those in southern British Columbia and 
Washington State) attacking Dall’s and Harbour Porpoises and Harbour Seals, all 
apparently involving a portion of L-pod (Balcomb et al., 1980; Felleman, 1986; 
Heimlich-Boran, 1988; Felleman, Heimlich-Boran & Osborne, 1991). 

There are also several reports of Dall’s and Harbour Porpoises near known transients 
with no response by the potential prey (R. W. Baird and P. J. Stacey, unpubl.). In 
certain cases, the predators may not have been detected, but there is certainly the 
possibility that, even within the transient form, marine mammals can distinguish 
between hunting and non-hunting Killer Whales. Many ungulate prey species can 
apparently pick up on subtle cues (most importantly postures) the intent of terrestrial 
predators, suchas Wolvesand WildDogs (Estes & Goddard, 1967; Walther, 1969; Mech, 
1970; Kruuk, 1972a; Schaller, 1972). We agree with Dolphin (1987) that behavioural 
interactions between Killer Whales and marine mammals resemble those between 
terrestrial predators and their prey, with the normal existence of an ‘uneasy truce’ and 
wariness on the part of the potential prey. Fleeing at the appearance of every potential 
predator would be a waste of energy for both terrestrial and marine species. Instead, 
increased alertness toward the behaviour of the predator would generally allow for the 
normal pursuit of activities until there is evidence of real danger. As well, it is possible 
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that in areas with high abundance of more profitable prey (higher energy gain per 
handling cost), less preferable prey may be taken only infrequently, if at all. The use of 
‘prey’or ‘dietmodels’ (see Stephens&Krebs, 1986) may beavaluable tool in interpreting 
such observations. 

T. A.Jeffeerson, P .  J .  Stacey and R. W .  Baird 

CONCLUSION 
Dolphin’s ( 1987) classification of predator-prey interactions is helpful as a starting 
point in examining relationships between Killer Whales and other marine mammals, 
but does not cover all types of interactions reviewed in this paper. His comparative 
approach, using examples of better-known terrestrial mammal predator-prey inter- 
actions, cannot fail to provide insight into the complex interactions between Killer 
Whales and other marine mammals. This paper provides an attempt to assess the 
behavioural interactions between all marine mammals and their potential predator, the 
Killer Whale. It has previously been pointed out that not all interactions between 
Killer Whales and other species involve predation (Dolphin, 1987). As is the case with 
terrestrial predator-prey interactions, complicated and often subtle signs and signals 
appear to mediate the interactions. Prey species have much to lose by not detecting and 
responding to cues that a predator may give (whether deliberate or not) regarding its 
intentions. Marine mammals use their eyes and ears both above and below water to 
assess the danger in such situations. So far, human observers have looked almost 
exclusively from above the surface, with eyes from a distance. Now that we can recog- 
nize Killer Whales in many parts of the world as individuals, detailed observations 
including acoustic recordings and underwater observations, may begin to clarify the 
‘blurry’ picture we have provided here. 
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Appendix I 
Interactions between Kil ler  Whales ( K W s )  and other marine mammals involving harassment, chases, 

attacks, or presumed attacks b y  the Kil ler  Whales  

Dare Locarion Dacr,pr,on Cmpernnon? Kill? source 

CCrPceanr 
Blue Whslc Llolornoprrro murrulur 

Pre-1925 Anrarmca 
December 1943 Porr MscDunnrll, 

1977 Baia, California, Mexim 
23 Seprrmbcr 1986 

S .  AuitraI~a 

Monrcrey Bay, CA, U.S A 

Fin Whalc Bvlornoprrm ph.wo/ur 
6 March 1884 Strait of Gibraltar, 

Prc-lHH6 
6 July I908 

W Mediterranean 
Tigalda Island, AK, U S A. 
Sukkcrtoppcn, W Greenland 

I4 June I960 
August 1979 
2 March 1982 

Marble Island, B.C ,Canada 
New Hmpnhirc, U S.A. 
Gulf of California, Mcxim 

19RFR7 Greenland 

7 July 1984 Farm lrlmdr 

Sri  Whale Bulurnoprrrv borrolir 
1962-74 Southern Hrmisphrrc 
1967 AntaKtlCa 

Brydr'r Whalc Bolvrnoprrro rdrni 
May 1988 GulfofCalifarma, Mrxico 

Mnkr  Whalc Bvlornoprr 
19-87 

26 May 1964 
15 Scptcmber 1971 

5 August 1975 

29 April 1976 

Wmrrr 1977 
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14Auguar 1980 

111 L1IUlorOllraM 
Greenland 

Barklcy Sound, B.C.. Canada 
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Amaknek Island, Bering Scs 

GulfofAlaska, U.S.A. 
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AnIaKtlEs 

Port Hardy, B C , C m d a  

Prr-1981 Sourhrrn Hemisphere 
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I6 Srprcmber 1984 

Pre-1988 

18)o Narparrok. Greenland 
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Gulf of Sr Lawrmcr, Canada 

Gulf of Sr Lawrence, &a& 
Humpback Whale Mqaprrro nuuuea~/tar  

Mid IRWreirly 1900s 

19-86 Grcenland 

Ocrnbcr 1951 Exmouth Gulf, Western 

Twofold Bay,N S W , 
Australia 

Australre 

8 March Sanrr lipbela Island, Bqa, 
MCXlC" 

Prr-1979 Sourhern AK, U.S.A 
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4 July 1982; 25,26 June Newfoundland. Canada 

A U ~ W  1 9 ~ 3  South-ear1 AK, U S.A. 

June 1985 South-east AK. U S.A. 

Summrr 1987 South-cast AK. U S A. 

Prc-I988 Wcsrern Nonh Atlantic 

3 July 1988 South-east AK, U.S.A 

Pre-I990 Brnndt PI, MA, U.S.A. 

I983 

5 KWsnnnckndult Blue Whale 
I 1  KWs chsemg Blue Whdc mv-df 

"*._ 
P.. 

c M KWI attack P young Blue Whslc 
Second-hand rcpon of a single Blue 

Whdcattnckrd by KWs 

A b u t  12 KWsarrscking single Fm 

2 KWP anack a ls rg~  Fin \Vlule 
Whaler rcmrd of 2 KWs killmg P Fin 

Anack on P Fm Whdc 
12-30 KWn anack 3 Fin Whaler 
3 KWs anpck perr of Fm Whales-no 

Whde 
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kill observed 
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2 KWr attack a Fin Whale (repon from 

( , n v o i v ~ n g ~ 5 , a i o , 2 , 2 , 2 , 2 , 2 ~  
KWs) 

firhrrmcn)* 

2 KWs purruc single Scr Whale 
2-3 KWs h u m  Set Whales mw-calf 
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and kdlcd by 15 KWI 

6 obirrvntionr of arracks on Minkcr 
(involving 30.40-50.6 KWr) 

7 KWs t i l l  nnd cat P Mmkc 
About 10 KW~robrcrvcdsnsckmra 

smgk Minkc 
7 KWs chase a Minkc, which then 

6 KWs attack and kill a Minkr 
stranded and died 

6-7 KWs anPCking P Minkc, which 
wsli killed by ramming 

Second-hand report of an snack on il 
Minke 

Possiblcsrrsck on Mink- by I S 2 0  
KWs 

Presumed nnack-psnial E ~ ~ C P E %  of 
Minke discovered near I pod 
(rendenrs) 

Atrnck observed 
1&15KWn~nackmd kill Mmkr 

3 KWs attack and kill P single M m k c  

10 KWs kill and cat a Minkc 

1 Humpback killed by omglc KW 
(whdcr rcmrd). 

report) 
Single KW (Istcr ioined by 5 otherr) 

mmunters 2 Humpbacks-no 
sttsckobacrvcd, but KWs appear 
to gwc chasc 

9 KWssrrack2Hmpbscks 
KWs snacking small Humpback 

3 arrscks on Humpbacks by groups of 

KWssrmckaluvenilc Humpback, 

5 KWa followm 3 Humbacks- 

IC-12, I7,andl7KWs 

dcfended by 2 adults 

apparent Pns& on 0"; 
2 KWn mcmpr to mack P Humpback 

calf 

attacking a m u  and cdf Humpback. 
Whalcr rrcnrdaf rLwul5 KWs 

7 KWs hnmsqnr leait 7 Humpback>- "" attack 
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Cotton ( 1944) 
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&Idridge( 1986) 
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Rccvcn & hhrchell(1988) 

Rke&MacArknr(l969) 

Vidnl&P~chrcr(1989) 

Heidc-Jorgensen (1988) 

Bloch & Lockyrr (1988) 

GOrmlCY (1990) 

Shcvchcnko (1975) 
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Perez-Corm, Sdber & Newcomer 
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Appendix I 
(Continued) 

Date Locarion Description Gopcntton? KdI? Source 

Pinnipeds 
Northern Elcphanr Seal Mimuwo (~qwiiioitiii 

28 Dccmber 1973 

26 October 1987 

lrlss Snn &nrros, Bail, 

Cypress Pr, CA, U S.A. 
Mexrm 

20 Srprrmbcr 1988 Victoria, B.C., Canada 

Southern Elephant Seal Mtmungo I e m m  
1966 Passrssion Island, southern 

b r l y  1970s Marian Idand, southern 

197545 Punts Norrc, Argentina 

Indian Ocean 

Indian Ocean 

Summer 1982 Crorcr Irlands,southrm 

198748 Punu None, Argcnuna 
Indian Ocean 

Novcmbcr 1987- Crozet Islands, southern 
December 1988 Indian Occnn 

Grey Sen1 Hdichrurgrypur 
Pie-I980 North Ram and mainland 

Prc-1988 Fame Irlandn 
mast of Scotland 

Hwdcd Seal Cjrrgharn mifarus 

Harbour Scnl Phora virvbna 

July 1940 Greenland 

M a y  I919 

July 1939 

Pwl94L% Estcm dc Punu. Bsin, 

PIC-1918 Washington, U.S.A. 
1970s Briush Calumbia. Cnnnda 

1980s 

198241 Glacier Bay, AK, U.S.A. 

Green laland, B.C., Canada 

D m  Channel, B.C., Canada 

Mexico 

Near Snn Juan Island, WA, 
U.S.A. 

1984-88 British Columbia, Canads 

II June 1985 

198649 Victorin, B.C., Canada 

Summer 1987 

Prince William Sound, AK, 
U.S.A. 

Nenr San Juan Island, WA, 
U.S.A. 

Harp Seal Phoragrornlondzro 
M a y  1950 Greenland 
April 1977 Newfoundland, Canads 

23 Scprcmbcr 1979 h a s t e r  Sound, Canada 

Cnbenrrr Seal Lobedon rorrmophqur 
Janunry 1973 Antarc1,c 
12 Novcmbrr 1979 Gerlaehe Sfnit, Anrnrcrics 

Wcddrll Scsl lzprpronychorrr wddrlh 
20 Januar-5 February 

January 1957 Anrnrcrics 

30 October 1975 Antarctica 

Pre-I866 NorruaL, Greecnhd 

Ross Sn, Anrsrcrics 
1981 

Lmpard Seal Hydmrgo lepronyr 

Walrus Odobmw r o m n r ~ s  

Prc-1872 &ring sca 
1933,1936 Ansdyr Zdiv and Bering 

Sasir 
R .  1935 Kolyuchmdi Bay, U S S 

September 1934 Capc Providence, U.S.S.R 

20 AUgUrl 1983 &ring Sirmr 

I8 July 19R5 Cape Ucrce, AK. U S A 

California Sea Lion Zdophur calsJorornionw 
Date unknown SanrnCnralins Island, CA, 

April 1952 (?I 

August 1955 

1959 California, U.S.A 

U.S.A. 

MC*lfO 

CA, U.S.A. 

Mngdelens Bay, be, 
Ncsr Sant~ Barbara Island, 

2 KWsmackand kill Elephant Seal, 
not CPIC" 

PrnumedPnnck-KWnbr~ckng, 
mil-slnppms around ares where an 
Elephant Snl submerged (bloody 
cloud (icm and pink tissue secn in 
KW mourh) 

Attack by MI pod (3 transients) an an 
Elephant Seal 

Rcporrr of KWs 'patrolling' the surf, 

ScvcnInnseksbyIpnd3KWn 

33 arracka by D solitary mdc (17 
successful) and 535 smcks by 
gmupa(l64rucmsf"l) on ether 
Southern E l e p h r  Seals or 
Southern Sea Lions 

Elephant S n b  

S n l S  

hunting far seals 

KWs noted sicvcrsl times feeding an 

Many atucks on Sourhem Elephant 

10 kills ofwcaned Elephant Snl pups 

Attacks obrcrvrd 

Scmnd-hand repon of KW nmck on a 
Grey S d  

30 KWs cat P H d c d  Seal 

About 6 KWs snack I Harbour Sd. 
which hauled-out to a p e  

Second-hand report of KWs chasing 
s d s  to shore 

Small groups of KWs seen fcedmg an 
snla (second-hand rrpon) 

Transient MI observed 10 est a 
Harbour Seal 

4 s t t d ~  by lmstent KWs 

2 observations of predation or 

4 atla& Obrervcd 

attempted predation near land 
haulout sites, dm second-hand 
repons 

KWs 
Am& an P Harbour Seal by t m d e m  

2 attacks by 6 rranricnta 

Over 50 kills ofHarbour Snls  by 

2 resident killer whales (fmm L pod) 
ttnniieni KWs 

attack a Harbour Seal 

4-5 KWs following Harp Seals 
KWa seen 'feeding on harp KPI pups 

KWE seen chasing many Harp Seals 
andorheracds' 

8 KW~anackoealoniceRoc 
7 KWa ntrack seal on ice Roc. wash (id 

oflicc 

Singleepeeofachasc by KWrofa 

6 7  KWa pull I PCPI otlrhc i e  

Atmck by m leasr 2 KWs 

Scmnd-hand report of an am& on P 

Many nruckr, cipccinlly on young 
Sevrnl .tucks on Walruses observed 

2 r-na of KWs pursuing Walrus 
(one inswce involved 2 KWd 

15 KWssn~ckimallgmup~pliroff 
from larger gmup 0160-70 
Walrus 

Presumed anack-WdNo mmms 

Weddell 

Wnlrus 

foundnear KWs 

moving rowsrda shore 
4 KWs nmck 3 Walrus, from group 

Second-hand rrpons KWs lumping 
onto rocks to get PI S n  Lions' 

5 - 7 K W s s n s c k l ~ 1 5 S ~ ~ L , 0 n ( i  

Attack by 6 KWs, played with prey 

4KWlinttacknS~~Lion 
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Samann & Leatherwood (1971) 

N. A. Black (pcrs. c o r n . )  

Stacry & Bnird (1989s) 

Voiron (1972) 

Candy et 01. (1978) 

Lopci & Lopcz ( 1985) 

Wdoux (1987) 

Horlzrl(1989) 

Guinrr (1990b) 

Evanr(1990) 

Bloch & Lockycr (1988) 

Hnde-Jargennen (1  988) 

Moran (1924) 

Fisher (1952) 

Norm & Pmmn ( 1961 ) 

SchcflcrB Slipp (1948) 
Bslmmbrtal. (1980) 

F e l l c m  (1986). Frllcman LI 01 

Calmboktdinrr 01. (1987) 
(1991) 

Morton (1990) 

Hall& Cornrll(1986) 

b i r d  & Staccy (1987,1988b), 
Bnird, Dill & Stncey (1990) 

Frllemanrrd. (1991) 

Heide-Jorgcnsen ( I  988) 
N Oien (m h r r . )  

KoskidrDavtr(l980) 

Yukhovrrd. (1975) 
Smahrr 01. (1981) 

S .  Lcsrhcrwmd (pen. mmm ) 

Cromir (1963) 

SiniflB &"@son (1977) 

Erchricht(1866) 

Scmmon(1872,1874) 
Zcnkovich (1938) 

Nikulin (1941) 

Zenkovich (1938) 

Lowryrrol (1987) 

Mnuune(1987) 

Norrir& Prcrcorr(l961) 

W F Samanssnd 
S .  Learhcrwmd(unpubl.) 
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Uate L"ClthX, Description Coopcntion? K W  Saurcr 

I'mnipcdr IComd ) 
Callfurnla Sea LIO"(C"?,,'d 
1959or 1960 

I960 

25 May 1965 

9 February 1967 

Autumn 1973 

14 February 1982 

8 March 1982 
2 Novrmbrr 1986 

3 December 1986 

2 0  May 1988 

S a m  Caralma Island, CA, 

Ssntr Barbara Island, CA, 

Fardlon Islands, CA, U.S.A 

U S A  

U.S.A. 

Coronado Idand, B P ~ ,  

Suuthern CA, U S A. 
Ncar Pt Kcyrs, CA, U.S.A. 

MWK" 

Vancouvcr Island, B.C., 

Montercy, Bay, CA, U S A 
Canada 

Prr-1872 

June 1037 

9 May 1959 

Augurr 1983 
13Augurr 1983 
rre- i9n4 

1 9 8 . ~ ~ 8  

l k - l 9 H 6  

Prc-19H7 

Bririrh Columbs, Cvlada 

Cape Shrpunskry, &ring See 

Trenglr  Island, B.C., 

Langara Light, B C., Canada 

or Alaska, U S A 

Cvlsda 

Bmng sca 
Vancouver Island, B C , 

Norrh Pacific Ocrin 
Shehkof Strait, AK. U S A 

Canada 

Frcdcnck Sound, AK. U.S.A 
Frederick Sound, AK, U S.A 
Vancouver Island. B C , 

Vancouvrr Island. B C.. 

Prince William Sound. AK. 

Canada 

Canada 

U.S A 

Canada 
Vancouver Inland. B C , 

I'rc- 1975 Peninsula Valder. Argcnrins 

I'm- 1976 Pcninrula Valdcr, Argcnrina 
21 J - U ~ ~ Y  1981 lsla Marta 

1987-88 Puma Nurrr, Argenrina 

Prc-1922 Prtbiluf Islands, Bering Sea 

lblunr 1964 

Summer 1974 

Norrhum Fur Seal Collorhrrur u i r i n ~  

lyulcniy Island, U.S S.K 

Long Beach. 0 C ,Canada 
Unidrnrihcd w a  lion (Orariidac) 

Unidcnrifird pinniped tl'inniprdia) 
l'rr-1872 Smia Barbara Island, CA. 

19-29 Augurr 1943 Lancasrcr Sound. Canada 
U.S A 

7Augu5r 1954 Greenland 
I'w. 1979 
I 3  Prbruary 1986 Namibia. Africa 

Alaska, U S A 

Second-hand report of 50-60 Sea 
Lionsarmcked by 12-15 KWn 

KWsseenro'iumpuponio rhrrocks'ro 
grab Sea Lions (sccond-hand rcporr)' 

8 KWs artsck a mslc Sca Lion 
(second-hand rrporr) 

Al least 6 K Ws srrack P Sea Lion 

7-8 KWn kill 4 ofs group of 10-12 

6 KWr sccn eating Sca Lions 

6KWrearZScaLtonn 
10 KWs attack a California Sea Lion 

(second-hand report) 
4 transienr KWs attack a Califurnis 

sea LlO" 
SeFond-hmdreponof2KWa 

brrschmg, feeding on, or playing 
with sea bm', probably P California 
Sea Llun. 

SEP Lmns 

4 KWJ snack M Sea Lions. killing I 

Group of KWn chases 5 Sca Lions, 

4 KWn seen eating Sea Lions 

Approach by spvrrsl dmrn  KWr 11) 
rmkery, stracking rhanr nn water 

Group of KWs toying wirh wounded 
SLP LtO" 

2 KW itcackr on Sea Limn 

7 KWr punue ZD-25 Sea Lions 
Attack by 3 KWr 

tearing rhroar from I 

KWr P E C ~  feeding on Stcllrr Sea Lions 
Ahour 150 Sea Lions hauled-our onin 
smdl islet as KWs nrclrd 

KWsarmsckine bull Sea Lion 
Attack by 6 KWs 
KW~at!&king Sea Lions forced mto 

3 arrsckr by transtent KWr on Srrllcr 
water by ride 

Sen Llonr 
Second-hand reports of numecow 

6 uannstcnt KWs atrnck a Stcllrr 
arrackr 

sea Ll"" 

33 attacks by P ~ o l i t a ~  male (17 
successfuliand 535 arrscks by 

rhousvds taken' 

ontoshore 

Srvcral snacks on Sea Lions obsewcd 
Single KW chases young Sea Lion 

Many atracks an Southern Sra Lions 

Second-hand reports of attacks each 
spring and wIumn, firs-hand 
obrcrvsrion ofnrtack on pups 

5 KWs attack a Fur Seal colony 

Second-hand rrpon of an artsrk by 
5 KWI on sea lions 

KWrsccnpursuingsesls 

Scmnd-handrcponofabout 20KWn 
terrorizing s d s  

6KWscha~rdburd idnor  carchsrcnl 
4KW~isstrscksseal 
Second-hand reponofs KW eaung 

4 seals 

3 incamplrrc obncwsuons or 
second-hand rrporrsuf KWs 
srridrng Dugongs 

Kcporr of B KW carching a Sea Orrer 

W. P Samams and 
S. Leatherwood (wpubl . )  

w. F. snmarar (I" It,, ) 

&cr i196ul 

&cc (196R) 

W. F. Samarar and 

D L Kelly(unpub1 

D. L. Kelly (unpubl.) 
&Idridge (1986) 

Biggrrol  (1987) 

Baldridge (19881 

S. Leatherwood(unpubl) 

B m r o n  ( 1971) 
H u b  (1975) 

Mtkhdrvrl  01. (1981) 
Lcsrhcwwd.  Howlcn & Kceves 

D'Vtncent < I  01. (1989) 
Dolphin (1987) 

(1983) 

HOYI (1984) 

Lopcz & Lopez i 1985) 

Anonymous (1975) 

Bnrrlcrr & Bvdrrr (1976) 
S Learhcnvaod (pen. mmm ) 

H ~ ~ I ~ ~ I  (1989) 

Hanna ( 1922) 

Bychkov (1967) 

Ford & Ford (19811 

Hcidr-Jorgenrcn (1988) 

K ~ c r  & Saaymm (1987) 
Locklcy (1979) 

Anderson & Prince (1985) 

Nikolarv (1965) 

*I'osvbly unreliable record 
tllaird & Sracey ( IVRH) repurred a porpoise kdl, bur rubrcqucnr observations convmccd the authors char II was a Harbour Seal. not a porpoirr 
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D d l V  LOCatl"" Drs'rlptlO" Source 

(:r,acca", (Coard. 1 
Ri\,a'\ Uulphm tirunz,ur ynreus 

Prc-1988 South Africa 

27 Nuvcmbrr 1988 Monrrrey Bay, CA. U.S.A. 

Common Dolphin Drlphinui driphis 
19 March 1989 ~~~r~~~~ nay, CA, U.S.A. 

Spinner Dolphin Srmrlla longironni 
Prr-1973 Hawaii, U.S.A. 

'Mulri-rpccics assemblages' of KWs, Spcrm Whales, and 

Stnglc KW moving wnh group of8 RIEIO'E Dolphms and I 0  
Rinse's Dolphins 

Pacific Whm-ndcd Dolphrni 

Bluch & Lockyrr 119138) 

N .  A. Black (pcm. comm.1 

Abour 12W Common Dolphins turn I80 and flee iuddenly 
from3KWUVs 

Jefferson (unpubl.1 

Rcpon of P single KW that eruped from captivity assrxinmg 
wirh Spinncrr 

Pryor(1973: 

IMrky Dolphin Lqenorhvnihur obriurur 
197S76 Peninsula Valder, Argentina 6 I O S ~ O C F P  of Dolphins moving m right groups away from 

Dusky Dolphrns suddenly mow nonh. very close to shore, PP 

5 Uunky Dolphins following 5 KWs-noaggression 

KWs in area, m 3 IIIS~MCCJ rspennlly close to shore 

groupofKWsmoved intoar~a 
Prc- I V H 7  KaBoun,  New Zealand 

l'rr-1989 mag" Pmmrula, 
Kcw Zealand 

Whm-hcakcd Dolphin Logenorhvnshvr ulbtrormi 
August 1977 Pentland Firth, Scotland 
1YR6 lccland 

At ICDEI I5 KWi associated with Dalphrnn 
5 observations of borh spwicr in the smc P ~ F P  (once they fed 

rogrrhrr) 

Second-hand rcpirr of 2 KWs 'scmmpanrcd by' a dolphm 

Single KW 'swimming with Whm-ndrd Dolphins' 
(dolphin spccics ID  unccnsin). 

Evans (1980) 
Sigurronrsan < I  of .  (19881 

Arlantic White-sided Uulphm LogPnurhynrhur ~ I U I U I  

UApril 1978 OffLabrador, cistern 

J""C 1982 
CmXb 

I d c  of Shoals, ME, U.S.A. 

Mitchell & Wrevri (19881 

Gormlcy ( 19851, Karona et 01. 

S Latherwood lperr comm I 
(19881 

15 Ocrohrr 1985 lcrland 

Pscifir While-udrd Uolphin Ldgmurh>,nrhur oblqudmr 
27 November 1988 Monrcrcy Bay. CA, U S A 

Lborrlenose Volphin li~rnopr rruniiliu~ 
1974-76 Pcnmrula Valdes, Argentina 

Imlc~-l'acitic Humphack Dolphin Suuro rhtnmrtr 
rrr-1979 Algcia Bay. S Africa 

KWr 2-5 miles from Whue-sided Dolphins. whrch were caking 
Right (posriblr roincidcncc) 

Single KW moving with group of 8 Risro'r Dolphins and 10 
Pacific White-ridcd Dolphins 

2 ~mmncei of Dolphins moving away from KW groups m PICP. 
towards open ICS 

N .  A. Black (pcrs. comm 

About 20 Dolphins apparmtly avoid 3 KWs, by rwimmlng very 
closeto shore 

Unidcnrihed dolphin (Uclphmrdar) 
1Vh1-79 Southern Hemisphere Oneobrcrvattonuf a'mtxrd group'of KWs and unidmrified 

&7 KWr follow a schwl ofdolphrnr ai about I mxlc-no 
dolphins 

~~~mresmon observed lsrcund-hand TCWII) 

Mikhaleverul (19811 

W. F. Samarv (zn l m l  

Nutobartulo-d!-Snara (19771 
E k e &  Saayman(19871 

March 1974 SourhernCA. U . S  A 

9 March 1976 Bra'll 
Prc-19R7 Sriurh Africa 

Uall'i Purpni~r I'hnownndrs llolli 
4Augurr 1947 a p t  uyak, AK, u S.A 
4 Novrmhrr 1951 
JunrScprcmhrr  1970, 

1q79-82 

he - I98  I 

P r e - I ~ X l  

PIE-1982 

l're-lVR4 Vancouvcr Island, B.C. 

20 April-Ill Scprcmbrr 

20-July-29 Seprcmbcr 

Summer 19H4 

Southern CA, U S A. 
Johnstone Strait, B C., 

Johnstone Sfra~t, B C , 

I'rmce Willram Suund. AK, 

1971 Cmada 

Canads 

ca"ada 
Swrh-earr AK, U S.A 

Prince William Sound, AK, 

Juhnsrone Strait, B C . ,  

1984 

19H4 U S.A 

Canada 
29 lulv 1984 ~ ~ h n ~ t ~ ~ ~  SW, n c., 

C5-EWs m s m e  VICI I I I~Y as P schml of-unid. dolphins 
Several obsrrvarionr of KWs m same vicinrry as dolphmr. with 
no rggrrsr,on 

Schcffrr (19491 5 4  Ddl'r 01.v n c u  5 KWs 
2 Ddl's f&d& iogcrher on anchovies with 2 KWs 
Sevrralobpcrv~r~oniofDall'randKWrfreding~nrhr~nmcsrea, 

and 2 rcmni of Doll's swrmmin~ wah w d s  of KWE 

Brown & Norrir (1956) 
Spongernl (19701, spong, 

f i c h e l n  & Spong (1972) 
4obscNar;onsofDdl'sPorpoiserplaying'sround KWE 

Numerous inrrancer uf Ddl ' r  appruaching and swimming with 

Several obrcrvnrmns of Dnll'r near KWo, wtlh no aggression 
KWs 

Jacnbren (19867 

Marlrin (198 I I 
Ford & Ford (19811 

Braham & Dahlheim (1982) 

Hoyi (1984) 

S. Lcs lhc rwd(pe r s .  comm ) 

C 0. Markin (en b r r  1 

Jefferson 11987) 

Jefferson (1987) 

S. Lealhcrwuod(pen mm.)  
F e l l e m  (19861 

L Fonrainr(perr mmm I 

L .  Foncunc (perr comm ) 

R. W. Baird (unpubl ) 

R W. Bard and P J. Sracey 
(unpubl.) 

Schcffer.4 Sl1pp(19481 

Frllcmsn ( 1986) 

R. W Baird and P J .  Sracey 
(unpubl.1 

Several reports of Dall's k e n  near and OECPIIO~PIIY directly 

Several observations of Dnll'r and KWr m CIOIC pmxrmiry 
mtrrming '  with KWs 

Several obrervsrions of Dall's swimming across thc path of KWs 

Single DdI's swam with rcridcnt pod of KWs, acted like a KW 
and travelling in front of KWP 

10 obacwvarions of Dall's and resident KWr the slmc area; 
obrcwariun of 5 Dall's playing around rrsidcnr KWr 

Lonc Dall's avoids 4 resting rciidcnr KWs 

Scvcral Dall'r m close proximity to at ICSI 103 KWs 
Resident KWr and Dall's s e n  in dose proximity ~ ~ v ~ r e . 1  timrs 

Several Dsll's appear to wold K pod (rrrtdmrs) 

Twogroupsof Ddl's smrdst I pod (rcridenrs)-noapprcnr 

2 observations of Dsll'r avoiding tran~ienf KWs, one of 

6 O C E U ~ ~ ~ O C C S  of Ddl'n near cransi~nt KWs. and once with 

rnct,on 

resdmm 

r r s rdcnr sno  bchaviourd mtcmcttoni 

Canada 
. .  

28 Augurr 1984 
I're-1986 

Kidiak Island, AK, U S A 
Grrarrr I'ugrf Suund, WA, 

I I S A  

24 June 1988 

I >May-I9 August 

Boundary Pars. B C , 

Victunz, B L ,Canada 
Canada 

19R9 

Augurr 1989 
1 Srprrmher 1988-26 Vlcrona, 8 C ,Canada 

Harh>ur Porpoirr Phomr.nu phurmnu 
h e -  I Y I X  

Prc- 1986 

7 April-26 August 1989 

Nisqually River. WA, 

Greater Pugcr Sound, WA. 

Vmoria. B C ,Canada 

U S A  

U S A. 

Harbour Porpuiacr apparently raking refuge from hunting KWs 

Rcsidenr KWr and Harbour Porpoises seen m close proximity 
m P rwcr (second-hand repart1 

several times 

~anstent KWs--no reaction 
4 I ~ S W E C P  of porpoincs wnhm a few hundred mcrrrs of 

I'mniprd, 
I larbuur Seal I'hoco uitulznil 

1970% British Columbm, Canada Nwncrous ~ C E O U ~ C E  of pods parsing close to hauled-our ~ea l i .  

3 reports of KWs and Harbour Scslr in s v n c  area. with l i nk  
wilh no ~ C P R ~ O ~  

Fobrd&FordI19811 

Jncobren (19861 

R W Baird and P J Sracry 

Fcllrmvl(1986), Frllcman er 01. 
(unpubl.) 

(19911 

1979-RZ Johnstone Srrm, B.C.. 

1980s Southern Vancouver Island, 

1'rr-I986 Greater Pugct Sound, WA, 

Canada 

B C , Canada 

U S A  

ie~ction by seals 
Resident KW's passing by hauled our Harbour Seals 

Harbour Scds and reridcnr KWs m same area (often < 50 m 
Sway) 
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I'lnnlprdr iC<,",d 1 
Harp Seal I'hhucugrornlilndtu 

May 1950 Greenland 
February 19R7 Fmnmsrk, Norway 

Crabeater Seal Lobodon rurrtnophqur 
April-November Graham Land, Anrarrrica 

Weddell Scal I .rpmnvihnm w d d d l i  

Walrus Odobmur rommrus 

California Sra Lion Zolnphur ml$olornwnvr 

January 19RI Ross Sea, Anrarcrica 

26 June 1922 Bering Srrrr  

12Ocrubcr 1987 Ytnons. B C , Canada 

Strller Sea Lion bumeropturpbaiur 
June 1922 Grmn Island, B C ,Canada 

1979-82 Johnscone Srmr. B.C , 
Canada 

Prc-1982 Alaska, U S A 

17 Scpfcmhcr 1984 

120croher 19R7 

Prince William Sound, AK, 

Vtcrona, B C , Canada 
U S.A. 

Umdcnnficd pinniped (Pinnipedis) 
2 Augusr 1983 

14 February 1986 
R April 1986 

Cspc Pomt, S Africa 

Namibia, S Africa 
Namibia, S Africa 

rarnlvorrT 
Sca Oner hnh-ydra lutnr 

I March, 9 April 1959 

l960(?)  
19, 26 July I97R 

Amchirka luland, AK, 

Rat Island, AK, U S A 
Princc W'llliam Sound, AK, 

U S.A. 

U S.A 

G 5  KWs'follow~ng harp EC&' 
KWscirclcdaroundHarp Seals~nuarrackob\crved 

KWs trapped m sea-ice pod made no apparenr arrcmprs m 
arrack beak prerenc 

Several reports of KWs and Weddell Seals in Lame area 

KWs following Walruses--no aggreriian reported 

Lone sdulr male KW swims within group of Sirller and 
California Sea Lions, wirhno reacrion by sen lions 

2 sea lionr lmrrwnablv Srcllrrs)ubrervrd n r o u ~ o f  15 KWr 
at dobe r&r, as whales were lohrailing I 

avoidance l m  one C~IC. sea lion, enrcred water as KWs 

' 

5 reports of KW, and Srcllcrr m $ m e  PICB. with no cvidrnce 01 

Several obserwtmm of Srrllcrr 'seen near and on o ~ c a w m  
drrecrly intcracimg with killcr whales' with no aggression 

3 Srcllcrr fccding on herring with abour 35 rcridrnr KWs. 2 
sea lions attacked and hit KWr (unprovoked) 

Lone adult mak KW swims wnhm group of Srcller and 
California Sea Lions, with no reaction by rca lion, 

Hundreds of scals in arm feeding, upon appearance of KWI 

KWs swimming around rock, "car rralr 
2 KW)~f~cdmponsrabird.andignaringnc.ln inthewater 

they disappeared 

2ohrervsrionsol KWsne~rorrcr,,orrerr'rm.rd'KW*,hur 

6KWsncarar  Ica~rZWorrrr~ 
2 ohrervationr of KWs and OICLIS in same area, otters hccomr 

nor alarmed 

alert and slarmcd (respccnvely) 

Thumasr,ol (1981; 

Bailey & Hendee(1926) 

Bawd & Stacry 119H9) 

M n r m  t 1924) 

lacohsen (19801 

Braham& Ihhlhrim (1982) 

C 0 Markin l m  lrir ) 

Baird&Sracry (19H91 

Ibce&Saayman (19R7) 

b c e &  Saayman (1987) 
ntcr& Saryman (1987) 

Kcnyon (1075) 

Kenyon(1975) 
Brckel(1980) 


