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ONE MORNING IN MAY 2006, WHILE 

onboard a boat anchored at Unimak Island 

in the Gulf of Alaska, cetacean biologists 

Lance Barrett-Lennard and Craig Matkin 

spotted something unusual: half a dozen 

gray whales (Eschrichtius robustus) mill-

ing about. They were migrating mother-

and-calf pairs heading northwest from their 

birthing lagoons in Baja California, Mexico. 

The mothers were surely exhausted; they 

had eaten very little for 2 to 3 months and 

were still nursing their young. Now, nearly 

at the end of their 2000-kilometer journey, 

they should have been steaming through a 

narrow channel in the Aleutian Islands into 

the food-rich Bering Sea. What was holding 

them up?

“We dropped a hydrophone in the water,” 

says Barrett-Lennard of the Vancouver 

Aquarium in British Columbia, Canada. 

“Sure enough, there were the feeding calls 

of killer whales.” The sounds came from 

the northwest, just where the gray whales 

needed to go. The biologists took their boat 

to the site and found a frenzied pod of orcas 

(Orcinus orca) feeding on the carcass of a 

gray whale calf. “That’s when it hit home: 

the huge effect the killer whales have on the 

grays,” says Barrett-Lennard. Not only had 

the orcas killed a calf, they were blocking the 

other grays’ migration. 

“Every migrating gray whale faces this 

gauntlet of killer whales,” says Barrett-

Lennard, who, with his colleagues, reports 

on the predatory tactics of this previously 

unstudied population of mammal-eating 

orcas in this week’s issue of Marine Ecology 

Progress Series. 

“We’re only just beginning to under-

stand how killer whales affect their prey’s 

numbers, distribution, behaviors, and evolu-

tion—as well as the overall marine ecosys-

tem,” he says. For example, the researchers 

documented that such calf carcasses end up 

feeding a host of other species: seabirds, bald 

eagles, fi sh, and sleeper sharks in the sea, and 

Alaskan brown bears and red foxes on shore. 

This study comes at a time when scien-

tists are rethinking the role and effect of killer 

whales in marine communities, including 

the possible threat they pose to some of their 

endangered cetacean cousins. Researchers are 

now recording killer whale attacks on sev-

eral species of great whales, as well as seals, 

narwhals, sea lions, walruses, and even pen-

guins. From Russia’s Chukotka Peninsula to 

South Africa’s coastal waters to the icy seas of 

Antarctica—even in Canada’s Hudson’s Bay, 

where they had rarely been seen before—

scientists are fi nding mammal-eating killer 

whales on the prowl. 

“There was a long-held belief that killer 

whales didn’t eat the large whales to any 

great extent, but that is weakening because 

of these new, eyewitness studies,” says Alan 

Springer, a marine ecologist at the University 

of Alaska, Fairbanks, and the lead author of 

a controversial hypothesis that certain types 

of killer whales shifted their diet from whales 

and turned to Steller sea lions and then to sea 

otters after humans hunted the large whales 

nearly to extinction (Science, 4 April 2008, 

p. 44). “We’re still dealing with the legacy 

of industrial whaling and sealing,” explains 

Robert Pitman, a marine biologist at the 

Southwest Fisheries Science Center in San 

Diego, California. “People used to think that 

because of the [1972] Marine Mammal Pro-

tection Act the numbers of whales, seals, and 

sea otters were just going to keep increasing. 

That’s not necessarily the case. We need to 

think ecologically—and that means we have 

to add killer whales to the mix.”

Picky eaters
Certain killer whales, including all in captiv-

ity, eat fi sh. But whalers in the 19th and early 

20th century knew that some killer whales 

(which are actually members of the Delph-

inidae family, the marine dolphins) ate other 

whales; they wrote about orcas boldly swim-

ming in to feed on whale carcasses tied up 

to whaling vessels. In Eden, Australia, one 

family of whalers relied on a local pod of 

orcas to tell them via enthusiastic tail slaps 

that humpbacks or other whales were near 

shore, according to the Eden Killer Whale 
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Museum. But these intelligent hunters are 

hard to observe and extremely mobile; killer 

whales are the most widely distributed mam-

mal on Earth, except for humans. Only in 

recent years have scientists begun to appre-

ciate the extent and impact of their predation 

on other marine mammals.  

This new appreciation stems in part from 

the emerging realization that killer whales are 

picky eaters. Different populations specialize 

on certain prey, to the point that scientists now 

classify orcas into different ecotypes, with dis-

tinct ecologies, morphologies, and genetics, 

all dependent upon their prey preference. For 

instance, in the Pacifi c Northwest, researchers 

who have observed and tagged orcas say that 

three types coexist: the near-shore residents, 

which feed only on fi sh, primarily salmon; 

the highly mobile transients, which prey on 

marine mammals; and the offshores, whose 

habits are poorly known but which eat sharks, 

halibut, and possibly other fi sh. Each ecotype 

is genetically and socially isolated from the 

other, and each sticks strictly to its preferred 

prey. They even look different: Transients are 

larger than the fi sh-eating residents, are often 

heavily scarred, and make different vocaliza-

tions. (In 1970, before these differences were 

understood, a captured transient from British 

Columbia refused fi sh in captivity for 75 days 

and died.) 

Orca ecotypes have been identified in 

many parts of the world. In different parts 

of the pack ice in Antarctica, Pitman and his 

team have identifi ed three ecotypes—special-

ists on minke whales, seals, and fi sh, respec-

tively—as well as a “dwarf form” of killer 

whale, which was identifi ed in 2007. In a 2009 

paper in Molecular Ecology, other researchers 

identifi ed two ecotypes in the North Atlantic: 

herring and mackerel feeders, which occa-

sionally kill seals and have worn teeth, and 

strict mammal eaters with almost no tooth 

wear. And in a study released this month in 

Aquatic Biology, scien-

tists report observing 

offshore orcas killing 

and eating 16 Pacific 

sleeper sharks (Somnio-

sus pacifi cus), the fi rst 

confi rmed prey for this 

ecotype. Scientists are 

still gathering data to 

determine whether the 

types should be treated 

as separate species. And 

although they estimate 

that there are 40,000 

to 60,000 orcas world-

wide, they don’t know 

the populations of each 

ecotype, or how their 

numbers may have fl uc-

tuated in the past. 

All orca watch-

ers marvel over how 

skillfully each type takes (and fi llets) its pre-

ferred prey, and their unique hunting strate-

gies, which are thought to be learned behav-

iors. Antarctic seal killers hunt almost exclu-

sively by working together to create waves to 

wash seals into the water, for example, says 

Pitman. Those that hunt whales use other tac-

tics, such as avoiding echolocation (some-

thing the fi sh eaters rely on), and ramming 

prey with their heads while swimming at full 

speed. For example, at 7 a.m. one morning 

in 1997, Pitman watched in disbelief as 35 

orcas decimated a pod of nine sperm whales 

(Physeter macrocephalus) off the coast of 

California. The sperm whales had formed a 

tight rosette with their heads pointing in and 

tails out. But the orcas had their way, biting 

and ramming the larger whales. Prior to that 

attack, scientists thought sperm whales, with 

their toothed jaws and deep-diving abilities, 

were invincible to killer whales. “That was 

my fi rst inkling that killer whales have the 

means to change things in their environment,” 

says Pitman. “This could be happening to the 

gray whales [now]. We may end up with sig-

nifi cantly fewer gray whales.” During the gray 

whale migration, orcas are often seen killing 

gray calves in Monterey Bay, California, and 

in Pacifi c coastal waters from Washington to 

southeast Alaska.

Following a lead from a fi sher, Barrett-

Lennard’s team headed to Unimak Island in 

2002. “On our very fi rst morning, 13 killers 

swam right by the dock, and we saw 40 swim-

ming together the next day. It was more than 

I’d ever seen together,” says Barrett-Lennard. 

The team started to collect skin biopsies via 

darts as well as a photographic record of 

the orca population, which now stands at 

150 known individuals. Three of these orcas 

were later photographed in Alaska’s Pribilof 

Islands, where they killed and ate a northern 

fur seal.  

That fi rst season, Barrett-Lennard’s team 

witnessed their fi rst killer whale pod attack 

on a gray whale calf. As the orcas chased the 

gray toward the beach, they left the scientists’ 

boat, which could only travel at 7.5 knots, “in 

the dust.” When the researchers caught up, 

they saw a slick of oil, a typical sign of an 

injured or dying whale, and scraps 

of blood and blubber on the water’s 

surface; seabirds and bald eagles 

were already dining on the scraps. 

For a moment, the calf’s rostrum 

poked up from the water, then sank 

again as the killer whales pulled 

the carcass around.  

During the 102 days (spread 

over 4 years) the scientists spent 

in the fi eld, they saw seven more 

attacks, including three kills. 

Teams of three or four orcas work 

in tight coordination to herd their 

Battle of the titans. A team of orcas attacks a juvenile gray whale near 
Unimak Island; this one got away but may have died of its injuries later.
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Pow! Orcas ram a minke whale near Unimak 
Island (on map, above) on the gray whales’ 
migration path through the Aleutian Islands.

Ready to rumble. A pod of mammal-eating killer 
whales on the prowl at Unimak Island. “Every migrating 

gray whale faces 

this gauntlet of 

killer whales.”
—LANCE BARRETT-

LENNARD,

VANCOUVER AQUARIUM
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prey into water about 30 

meters deep, while attempt-

ing to separate the calf from 

its mother, just as wolf packs 

do when pursuing bison or 

elk. Some of the 8-meter-

long orcas then bite at the 

10-meter calf ’s pectoral fi ns 

to pull it below the surface, 

while another swims onto its 

head and over its blowhole to 

drown it. They also bite at its 

throat and tongue, which can 

cause the gray to die from loss 

of blood. 

By killing the calf in rel-

atively shallow water, the 

orcas are able to feed on the carcass for sev-

eral days. “It’s like an underwater refrigera-

tor,” says Barrett-Lennard. He notes that 

after feeding, the orcas may leave the site 

for 24 hours or more but then return, and he 

suspects that they are somehow caching their 

prey as leopards do, perhaps beneath rocky 

ledges. If so, it would be the fi rst time such 

food-storing behavior has been discovered in 

marine mammals. 

The scientists mapped each site where 

they saw orcas harassing or killing grays and 

where oil slicks from carcasses had accu-

mulated. They suspect that the sea fl oor by 

Unimak Island is littered with hundreds if 

not thousands of gray whale skeletons, a 

suggestion that has excited specialists in 

the organisms that colonize whale bones. 

“If 100 [whale] carcasses are accumulating 

each year,” it will be “defi nitely a hot spot for 

whale-bone communities,” says Craig Smith, 

a biological oceanographer at the Univer-

sity of Hawaii, Manoa, who hopes to explore 

waters off Unimak with a remotely operated 

vehicle. “We’ve found the same species of 

whale-bone-eating worms in Monterey Bay 

as there are in Japan, something that’s puzzled 

us,” adds Robert Vrijenhoek, an evolution-

ary biologist at the Monterey Bay Research 

Institute in Moss Landing, California. “But 

if there are enough carcasses like these, the 

worms and other species could be using them 

like steppingstones to cross the Pacifi c.” 

The orcas weren’t always successful in 

their attacks. They gave up if gray whale 

mothers were especially aggressive (a large 

whale can severely injure or kill an orca with 

a blow of its tail fl ukes), or if the grays man-

aged to reach water less than 3 meters deep. 

Twice, the team saw grays free themselves 

by swimming into shallow waters while roll-

ing. Another time, a gray whale mother and 

calf partially beached themselves to escape 

their predators. 

Bearing scars 
How much of an effect are the killer 

whales having on the gray whale popula-

tion? Although the researchers saw only a 

few successful kills, Barrett-Lennard says 

they knew numerous others had occurred 

because of carcasses that washed up on 

shore and because they found killer whales 

lingering by oil slicks and surfacing with 

whale blubber in their mouths. Overall, 

based on the number of orca attacks seen, 

Barrett-Lennard says they are likely remov-

ing at least 33% of the gray whale calf popu-

lation annually.

Indeed, photographs of gray whale adults 

all show the telltale rakelike scars left by 

killer whale teeth. Barrett-Lennard and oth-

ers think that nearly every gray calf fi nds 

itself in an orca’s jaws at some point, as do 

many humpbacks and bowheads.  

The Eastern Pacifi c grays have largely 

recovered from whaling with a popula-

tion of about 19,000 “and should be able 

to withstand that level of predation,” says 

Steven Swartz, a cetacean biologist with 

the Laguna San Ignacio Ecosystem Science 

Program in Baja California. “But it really 

depends on the number of breeding [gray] 

females,” which have recently been produc-

ing fewer calves for unknown reasons. Gray 

whale and killer whale researchers agree 

that the constant threat from the orcas has 

undoubtedly affected the gray whale’s evo-

lution and behaviors. 

Killer whales are prob-

ably the reason the gray 

whales hug the coastline 

while traveling, say Bar-

rett-Lennard and his col-

leagues. Where killer whales 

are likely to be present, the 

grays adopt cryptic ways of 

swimming, barely surfacing 

to breathe. They also pre-

fer traveling near or in kelp 

beds, where the kelps’ gas 

bladders act as “acoustic 

reflectors, interfering with 

the calls of killer whales,” 

says Swartz. 

In other parts of the world, 

the hunting strategies of various populations 

of killer whales are just coming to light. In 

the Antarctic, they’re now known to hunt 

penguins: In a 2010 study in Polar Biol-

ogy, Pitman reported watching two pods of 

orcas kill gentoo and chinstrap penguins, 

while ignoring minke whales. He specu-

lates that killer whales may have caused the 

unexplained 50% decline of emperor pen-

guins in eastern Antarctica in the late 1970s. 

Killer whales also regularly kill humpback 

whale calves along the Queensland coast of 

Australia. Off the coast of Namibia, pods 

have been seen killing seabirds and were 

once observed to kill (but not eat) 268 juve-

nile cormorants over a 2-day span. In the 

Arctic, where climate change is thinning 

the pack ice that once kept them out, the 

mammal-hunting killers now have access 

to the rich marine mammal life in Hudson’s 

Bay, says Steven Ferguson, a marine biologist 

with Fisheries and Oceans Canada in Winni-

peg. “There has been an exponential increase 

in sightings, and we think they are causing 

trouble for the narwhals,” whose numbers are 

declining, and who are likely adapted to a life 

in the ice as a way to avoid the orcas. Fergu-

son’s unpublished data suggest that during 

their 3-month annual visits, 25 orcas could 

kill about 5% (or almost 250 individuals) 

of the 5000-strong narwhal population. “It’s 

something to consider in conservation plans 

for marine mammals,” he says.

“There’s a reason killer whales have this 

savage name,” says Springer, who notes that 

in the summer of 2008, researchers from 

the North Gulf Oceanic Society in Homer, 

Alaska, recorded the carcasses of eight hump-

back whales, some with their tongues torn 

out, killed by orcas in Alaskan waters. “Killer 

whales do kill whales.” And that could very 

well leave some cetacean biologists with a 

problem: Which whale should they root for? 

–VIRGINIA MORELL 

Danger below. Steller sea lions keep a wary eye on mammal-eating killer whales.
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Free lunch. 

The orcas’ kill 
feeds bears, 
too. 
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