
AD—A 06l 809 NAVAL OCEAN SYSTEMS CENTER SAN DIEGO CA Fib Oil
WORLDWIDE DISTRIBUTION OF PILOT WHALES AND KILLER WHALES.CU )
JIM 78 J S LEATHERWOOD . 14 E DALHEIM

UNCLASSIFIED NOSC/TR 295 NL

~.II fl __

• _

~ N F’
DAr E

? 79
ODE

—-



L L Z ~

r ~~~~
~c ~~-~~echn icaI Report 295

\~u’-~
--
~ ~

WORLDWIDE DISTRIBUTION OF
PILOT WHALES AND KILLER WHALES

LU
-~~~

JS Leatherwood
ME Dahiheim

1 June 1978

• Research and Development: 1 Oct 1976 - 30 Sep 1977

Prepared for
Naval Electronic Systems Command

and Naval Sea Systems Command

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED

NAVAL OCEAN SYSTEMS CENTER
SAN DIEGO, CALIFORNIA 92152



a
NAVA L OCEAN SYSTEMS CENTER, SAN DIEGO, CA 92152

A N  A C T I V I T Y  O F  T H E  N A V A L  M A T E R I A L  C O M M A N D

RR GAVAZZI , CAPT. USN HL BLOOD
Commander Technical Director

ADMINISTRATIVE INFORMATION

This work was sponsored by NAVELEX 31 OINAVSEA 06H I . It was performed
under the Acoustic Communications Exploratory Development block program , program
element 6272 1N , project F2122 1 , task area XF2 122 1O9 1, during fiscal year 1977.
J. S. Leatherwood is a member of the Biosciences Department of the Naval Ocean Systems
Center. M. E. Dahiheim is a member of the Department of Biology, San Diego State
University ; her participation was supported under contract NOO I 23-76D-0843.

Release d by Under authority of
S. YAMAMOTO , Head H. 0. PORTER , Head
Marine Sciences Division Biosciences Department



UNCI.AscIFwn
S E C U R I T Y  C L A S S I r I C A T I O N  OF T ..,IS P A G E  ‘Wt, p~ liar. Fn t ”, - d)

REP~ RT ~~C” AELII’AT IAIJ PAt ’~E READ INSTRUCTtONS
5) LIIJ URI !~ I P ~ I~JF~ 1W BEFORE COMPLETING FORM

R E P O R T  NUMBER GOV T ACC ESS IO N .NO~ 3 . RECIP I~~~!~Sc .~A T A L O G  N U M B E R

Technical Report 295 ( / 
______________

4 ~ IT ~~~~~~ ,4~~ ,Nr’rf .. —, — --- -—--, 
‘~~~~~~~~~ S~~~~~~~~~OF P RT ~~ ~ t~~ OO CO

(�
“
~ ‘~ ~WORLDWIDE DISTRIBUTION OF PILOT~VHALES AND Research p~velopment ..,

KILLER wHAL~Es ,  . 1 Octá.r I~ 76 - 3~~Sep~~~~.f ~~~~
— 

. 
---- .. ~ P(~~F~~~ ,.$J~,$ORO .  ,.-~~~~rN1JM8tW

S C O N T R A C T  OR G R A N T  NUMBER’ ,)

/0 ~ 4Leatherwood /

~
E

~~
a1heun /

9 P~~pFC )RM ’~~~, O R G A N I Z  A ’~~ON N A M E  A N D  A D D R E S S  ~~ P R O G R A M  E L E M E N T . P R O J E C T  T A S K( A R E A  6 WORK UNIT N U M B E R S

Naval Ocean Systems Center ‘
~~!~ ~~~~1N 2122 1

San Diego, CA 92152 t,~ X~~2 122I~ 91
I I  ~~~~ T RC’~~.? N C  O F F I C E  NAME A N D  A D D R E S S

Naval Electronic Systems Command / / 1 Jun. ~~78 / ,.—

Washington , DC 20360 ~~~“ T3 NU M f f E W~~~~~~A G E S

39
4 T Q R I~~~, A O E N V N A M E  & A D D R E S S II dl l f e ren l f rom Con troZl ~ng~~~~~~~.. IS. SEC URITY CLASS.  (Of t h Is  ,apofl)

1~1 -~~~ ~

‘ 

UNCLASSIFIED/ ~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I V -  ~~~~ C_f I /~ 
~~ / ~~ 

- 
IS.. D E C L A S S I F I C A T I O N

It DISTRI BUTION S T A T E M E N T  ‘of ?h,~ Reporl~

Approved for public release ; distributio n unlimited.

17 D I ST R I B U T I O N  S T A T E M E N T  ‘~~f IN. •bal,acf .nf.,.d Sn B lock  20 , If dIlf.,.,, I from R.port)

I5 SU P P L E M E NT A R Y  N O T E S

19 K E Y  W ORDS (ContI nu, on p• ri,aa .Id. If n,c..aar,, ~~d Id .n i l fy  by block numb.r)

Cetacea /

Zoogeographic Distribution
Wh ales

20 A B S T R A C T  (Cont inu. on .r.~.. aids ii n.cs..ary and Id.nt l fy  by block numbar)

— — This report summarizes what is known and can reasonabl y be predicted about the distribution and
seasonal movements of two small toothed whales: the pilot whale (Globicephala spp.) and the killer whal e
(Orcinus orca) . For both whales the following kinds of information are given:

I ) A written summary describing distribution by major oceanographic area; these summaries
include detailed information , derived from the best published reports , on local distribution and seasonal
abundance ; .. , / ‘ 

~j  ~~~~~~~~ ~~~~
.

DD J A N 73 1473.4-- EDITION OF I NOV 65 5 OBSOLETE UNCLASSIFIED
S/N 0102 LF 014 6601

SICUNIEY CLAS S I F ICATION OF TIl lS PAGE (69ISn Data IntI..d)

_ _ _ _  ~~~~~~~~ ~~~ 



UNCLASSIFIED
..I~LURITY CLASSIFICATION OF THIS PAOE(lThan Data lnt•r.d)

20. Conti~~~I--
- . -‘~i’2~ Two world maps, one bearing a summary statement about distribution in each area for which

information is available, and the other bearing numerical values indicating the likelihood of occurrence in
each 5-degree sector of ocean throughout the world. i.

3) A bibliography of the sources used to compile the distribution data.



SUMMARY

OBJECTIVE

The objective of this work was to summarize what is known and can reasonably be
predicted about the distribution and seasonal movements of the pilot whale and the killer
whale. The results are to be incorporated with other materials into a handbook designed
to assist the Navy sonar operator in identifying the natural sounds he encounters in the
oceans of the world.

RESULTS

A summary was made , based on published record s of what is known about the
seasonal worldwide distribution of pilot whales and killer whales , and an extensive bibli-
ography was prepared. Using these data , an attempt was made to predict , by location , and
by season , the probability of encountering pilot whales and killer whales.

RECOM DATIONS

Similar comprehensive studies of zoogeographic distribution should be completed
for other vociferous marine mammals. Zoogeographic information derived from un-
classified sources should be correlated with similar information obtained from Fleet sonar
operators in order to present a balanced prediction of the species likely to be encountered
in different Fleet operating areas.
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INTRODUCTION

This report summarizes what is known and can reasonably be predicted about the
distribution and seasonal movements of two small toothed whales: the pilot whale
(Globicephala spp.) and the killer whale (Orcinus orca). The report has been prepared
from the abundant but scattered literature on these whales , supplemented by previously
unpublished data , primarily for the eastern North Pacific , collected by the Naval Ocean
Systems Center. Subsequently, the results presented will be incorporated with other materi-
als in a handbook designed to assist the Navy sonar operator in identifying the natural
sounds he encounters in the oceans of the world.

Any report on the distribution and movements of all except the best known species
of whales, such as the California gray whale (Eschrichtius robustus), should be prefaced by
a few general remarks. In 1874 the famous whaling captain and naturalist , Charles Scammon ,
summed up the field of cetacean research as follows:

It is hardly necessary to say that any person taking up the
study of marine mammals , and especially the cetaceans , enters a difficult field
of research , since the opportunities for observing the habits of these animals
under favorable conditions are rare and brief. My own experience has proved
that close observation for months , and even years, may be require d before a
singl e new fact in regard to their habits can be obtained. This has been partic-
ularly the case with the dolphins , while many of the characteristic actions of
whales are so secretly performed that years of ordinary observation may be
insufficient for their discovery.

This pessimistic appraisal remains tru e even today. Cetaceans continue to be difficult
to study. They range far in the world’s oceans , often appearing only in remote areas where
cost and logistics limit the opportunities for study. Even when they appear close to popu-
Iated coasts, where field studies are more feasible , they are sometimes difficult to identify
and always slow to yield their secrets. As mammals fully adapted to an aquatic environment ,
they conduct the majority of their activities under the water and out of view. They are
generally observable by biologists only during the brief periods when they come to the surface
to breathe. A typical encounter is an ephemeral swirl of jumbled activity that provides a slim
basis on which to interpre t their behavior.

The best known species of cetaceans are those exploited by the whaling industry and
those that inadvertently become entangled in the nets of commercial fishermen. Even for
most of these species , however , the only information that has been systematically collected
and analyzed is that regarding their abundance in accessible areas. Information on other
subjects of interest , such as their seasonal movements between whaling or fishing grounds , is
less plentifu l and less detailed. For the many species of cetaceans that are not of commercial
value and do not associate with commercially exploited fishes , we often know little except
what can be observed or deduced fro m carcasses thrown up with other ocean litter on the
beaches of the world.
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Under such circumstances it is not surprising that for most areas of the world we
were unable to produce tidy charts predicting the probability of encountering pilot whales
and killer whales by season. The best we could do was to summarize what is known about
their distribution , on the basis of the published record , and attempt to predict the likelihood
of encountering them elsewhere. The predictions given are based on the published evidence
regarding the preferred habitats of these cetaceans and on certain general considerations
regarding the distribution of life in the ocean.

In the latter respect it should be kept in mind that the oceans of the world are not
uniform . Their bottom , like the surface of continents and islands , constitutes a diverse
terrain characterized by coastal shelves that fall off to deep abysses containing fissures,
trenches , sandy plains , volcanic mountains reaching near or above the surface , and mountain
chains of great heigh t and magnitude. Above these is the fluid mass of water , which support s
life , as the atmosphere does above the land. The water moves and is mixed by broad circling
currents created by winds and the earth’s motion.

Most currents are rich in nutrients and support abundant life , particularly where they
flow over bottom structure s, such as sea mounts , that cause them to well up toward the sur-
face. Nutrient-rich waters are also found in the major coastal deltas , which benefit from the
outfall of rivers, and in polar regions, where long summer days foster the growth of plants
that are the basis of the food chain. In the polar areas , however , the availability of nutrients
and accessibility of food rich areas to air breathing mammals are influenced by the extent of
the seasonal ice pack. Figure 1 is a map of the world showing the major ocean currents. S

Figures 2 and 3 show the extent of the Arctic and Antarctic ice packs.

Always near the top of the food chain wherever they occur , cetaceans are generally
found in nutrient-rich areas. In fact , finding other life in abundance generally means that
cetaceans will not be far away. Knowing this , a mariner can begin on his own to predict
their occurrence in areas he frequents. It should be noted also that most sea life is noisy,
contributing as either active source or passive scatterer of sound, and that in a genera l way
abundance can be equated with levels of natural noise.

With the above considerations in mind , then , let us examine the two whales of
interest. For both whales the following kinds of information are given:

I .  a written summary describing distribution by major oceanographic area; these
summaries include detailed information , derived from the best published reports , on local
distribution and seasonal abundance.

2. two world maps , one bearing a summary statement about distribution in each
are a for which information is available , and the other bearing numerical values indicating
the likelihood of occurrence in each 5-degree sector of ocean through the world.

3. a bibliography of the sources used to compile the distribution data.
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PILO T WHALE

DESCRIPTION

A pilot whale is easily identified by the bulbous head and black or dark gray colora-
tion , characteristics that hav e prompted the common names “pot head” and “blacklish .”
respectively, and by the broadly based falcate dorsal fin. There is often a li ght gray “saddle”
behind the dorsal tin , which is located far forward on the animal, and an area of lighter gray
on the chest. The tlippers are also fa lcate and can be as much as one-fi ft h the length of the
body. The stock of the tail bears a hump often visible as the animal begins a dive and
exposes its flukes. Males attain a maximum length of 22 feet (7 m) and females a maximum
length of 18 feet (5.7 m). A photograph of a typical animal is shown in fig 4.

Pilot whales travel in groups of a few to several hundred and are frequently ob-
served in association with other cetaceans, p articularly bott lenosed dolphins ( Tursiop s
ssup.) . Their diet is primarily squid and fish.

_ - 
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DISTR iBUTION

Pilot whales occur in all oceans of the world except extreme polar waters . Their
abundance is poorly known in most areas. They range from near the shore to mid-ocean.

Data on pilot whale distribution are difficult to obtain for several reasons:
1. pilot whales are not generally commercially valuable , and the few fisheries

that exist are primitive and localized and do not furnish much data :
2. they are often pelagic , and data on their seasonal abundance in mid-ocean

are difficult to obtain. Most distributional data are for regions near coasts and near popu-
lation centers .

The polar limits of pilot whale distribution are fairly well known and are about 60°N
latitude in the North Pacifi c, about 70°N latitude in the North Atlantic , and about 60°S
latitude in the Antarctic. Distribution between these limits is more or less continuous in
areas of high productivity , with increasing abundance as one moves from polar through tem-
perate to tropical waters .

Pilot whales often strand themselves , and in many areas stranded animals furnish the
only documentation of their occurrence. While stranding data give usefu l info rmation on
distr ibut ion ,  they should not be used to determine seasonal abundance and migration habits
because factors other than abundance, such as weather and parasite infestation , may affect
the pro~~hi l ity of strandings. Similarly, catch data on pilot whales should be used with cau-
tion because the y may not give a true estimate of abundance.

There are a few areas where seasonal abundance is well known: Southern California
( 28), Newfoundland (48, 50), and Japan (24 , 40). It is generally agreed that pilot whale
populations migrate , but few migrations have been thoroughly studied. The pre ferred food
of the pilot whale is squid. and abundance of pilot whales in several areas has been correlated
with abundance of these cephalopods (28. 34). Migrations may also occur as a result of
breeding and calving ( 16 ,  39 , 54). Whatever the cause of migration , average herd size tends
to incre ase during these times. The most general type of migration is related to water tem-
perature, a shift toward the poles in summer and toward the equator in winter.

The following paragraphs describe the distribution of pilot whales in the major ocean
regions of the world. As noted above , the information presented is derived primarily from
the published record . Figure 5 is a map of the world providing a summary of this information .
and figure 6 is a similar map indicating the probability of encountering pilot whales through-
out the world.

North Atlantic

More data are available on pilot whale distribution in the temperate and arctic
regions of the North Atlantic than in any other ocean region. Most of the long-lived fisheries
for pilot whales have been concentrated in this region (36).

Pilot whales probably range farther north in the eastern Atlantic off the coast of
Norway, because of the warmer currents , than in the western Atlantic off the coasts of Canada
and Greenland. On both sides of the Atlantic , however , they occur north of roughly 55 ° N
latitude almost exclusively in summer (3).

* Numbers in paranthese s identif y publications , listed al phabetically by author ’s name , in the
bibliography on pilot whales at the end of this section.

_ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~.
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In the Davis Strait off western Greenland , pilot whales have been recorded as far
north as 64°N (49); they may occur as far north as Disko Island (53). We found no record s
for Hudson Strait or Hudson Bay. Pilot whales occur in the Denmark Strait in fair numbers ;
large schools were reported in the northeast part at about 65° N , 30°W (23 , 49). Occurrence
in near-shore Iceland is apparently rather incidental (36). A small fishery for pilot whales is
located in Norway, in the Lofoteus (36). There is a questionable report of pilot whales at
Rybachii Peninsula in the Barents Sea (53): they may occur occasionally in the Baltic (53) .

Occurrence of pilot whales near Newfoundland is fairly well documented. They
arrive in coastal waters from Cape Breton Island north to Southern Labrador and in the
Gulf of Saint Lawrence in early summer (50): their movement inshore is apparently cor-
related with movements of squid (34). In the Gulf of Maine they occur inshore , but this
is not common (48 , 50 , 33). They are most regularly found in the deeper bays of New-
foundland. They also occur in deeper waters off Cape Cod and in the central Labrador
Sea in summer. These inshore movements last from about July to late October. All year
round , but particularly in winter , they occur outside the continental shelf east of the Gran d
Banks and near the Flemish Cap, and in the North Atlantic current waters (48 , 50). They
occur as far north as 55°N in winter months , and their distribution is continuous (49).

A fishery for pilot whales has existed in the Faeroe Islands a t least since 1584 (35) :
pilot whales are most numerous there in July and August (25). They also occur in the
Shetland and Orkney Islands , and many strandings have been reported for all seasons along
the coasts of the United Kingdom (41). In the North Sea , they are more common in the
northern part than the southern (13).

We have no data for the Sargasso Sea are a , and assume that pilot whales do not
occur there.

Mediterranean

In the Mediterranean , pilot whales occur near the French-Italian coast northwest of
Corsica starting in May ; the greatest numbers occur in July, with continued high numbers
through September. In December they are gone , having moved out into the Atlantic (54) .
A few strandings have been recorded on the west coast of Italy (45) .  Pilot whales m a y  also
occur in the Adriatic Sea (53), but we have no data for the eastern Mediterranean and
Black Sea.

Central Atlantic

Pilot whales occur throughout the West Indies and Bahamas , in the Gulf of Mexico
and Caribbean Sea , and north to Cape Hatteras. Caldwell (7) reports a tendency for the
population to shift to the south in late winter  and spring in the West Indies. Data for the
nor th coast of ’ South America are lacking, but there are no obvious oceanographic barri ers
to their presence in this region. Strandings have been numerous on both coasts of Florida
(8, 26 , 37) : strandings have also occurred in Louisiana and Texas ( 19 , 20). They are
reported for the Gulf of Campeche off southern Mexico. It is likely that they are present
throughout the year in the Gulf of Mexico (6) .
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Pilot whales are also common off northwest Africa (3, 15 , 30); histori cally, large
numbers were taken there by sperm whalers (36).

North Pacific

The northernmost record of a pilot whale in the Pacific is from Kanatak on the
Alaskan Peninsula; it had been shot near shore (42). There are a few sightings off
British Columbia (44), strandings in Washington and northern California (47), and occa-
sional sightings off the coast of central California (39). In the eastern North Pacific , however ,
pilot whales are most numerous from Point Conception in California to Guatemala and in the
open ocean to the south and west of Central America (28 , 29).

In the western North Pacific , pilot whales occur as far north as the Kuri l Islands (52).
There are questionable reports for eastern Kamchatka , La Perouse Strait , the Aleutian Islands ,
and the Commander Islands (53) .  They are numerous in the seas surrounding Japan (dis-
cussed in more detail below). They occur near Shanghai and near the mouth of the Yangtze
(53) .  There is a near-shore fishery for pilot whales in Okinawa in the spring (35 , 38). We have
no data for the South China Sea , but it is reasonable to predict their occurrence there .

The subject of pilot whale distribution and abundance has received detailed study in
two areas of the North Pacific: Japan and Southern California.

In Japan there is an intensive and year-round fishery for whales and porpoises.
Kasuya (24) states that pilot whales are distributed on the entire Pacific coast of Japan , and
tend to be distributed offshore (50—100 miles). In southwest waters, the density of pilot
whales is low , but slightly increases in autumn to spring; this condition is reversed in north-
east waters , where density increases in the summer months. Ohsumi (40) provides data for
the Sea of Japan . where pilot whales are taken , although the fishery is very small. The areas
where the greatest numbers are taken extend offshore from Japan between l34° E and 138 °E
and between 35°N and 42° N. The peak catch for the latter area is August through Octobe,
and for the former April through June. Pilot whales are taken in all months of the year.

Off Southern California , pilot whales are most common in the winter months , October
through Marc h , corresponding with the inshore spawning migration of the squid. The timing
varies from year to year , but the season usually begins in December and continues through
Febru ary . Large aggregaticns of pilot whales may be found in the vicinity of La Jolla Submar-
ine Canyon , the Isthmus , Catalina Harbor , Ben Wesson Point and Silver Canyon . surrounding
Catalina Island , offshore from Point Vincente of Islas Coronadas, near the southern tip of
San Clemente Island , and surrounding Sixty-Mile Bank and along the south shore of Santa
Cru z and Anacapa Islands. Though pilot whales have been observed north of Point Conception .
and well offshore from the California Channel Islands during the spring, summer and fall
months , in the temperate mid-Pacific in winter , and near the South Central Pacific Islands in
spring, it is not known where the great majority of the population found near Southern Calif-
ornia locations during the winter months spends the rest of the year. 
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Centra l Pacific

Mid-ocean data on pilot whales are more scarce for the Pacifi c than for the Atlantic.
Pilot whales occur year round in Hawai i , however , and throughout the tropical Pacific , at
least in the winter.

A large data base has been accumulated for the eastern tropical Pacific (an area
roughly bounded by 20° N, 20° S. and 140 °W) by National Marine Fisheries Service observers
assigned to tuna boats operating in this area. This is perhaps the most thorough body of data
on cetacean distribution and abundance for any open-ocean area; unfortunately,  the data on
pilot whales were not compiled in time to be included in this report.

South Atlantic

Distribution data are very scarce for the South Atlantic. The more temperate species ,
Globicep hala ,pzelaena . occurs in the cold current oft ’ the southeast coast of South America
( 1 2 . 22 . 35) ; there are a number  of sightings in this area (4). This species is also numerous
off the southwest coast of South Africa in the cold Benguela current and off the Cape of
Good Hope ( 5 5 ) .  It has been sighted off the Falkiand islands and South Georgia Island
(2.  4). We have no sighting data on the more tropical species , G. ,nw ’ror/zvnc-hus . in the
South Atlant ic :  it is thoug ht to occur to 15 °S ott the African coast , and slightly farther
south off South America (35) .

South Pacific

1 he more temperate G. me/aena occurs off the western South American coast in the
Uumholt current ( 1 .35) . Off Ecuador and Peru . the trop ical species is common ( I . ~8).
There are sightings in the vicinity of Samoa (Whale Watch Program~. and the tropical
spec ies ( ( ; . F?za ( •mr ; z ;-I l ( ’/zlIs) is assumed to occur throughout the tropical South Pacif ic.

Off New Zealand , pilot whales are seasonally common in the summer months , prob-
ably coinciding with mating. South of New Zealand the most southerly observations of pilot
whales have occurred (4); it is in this area that the Antartic Convergence occurs farthest
south. Pilot whales are common near Tasmania (4) and off the north coast of Australia
(35 ) ;  we have no data for the other coasts of Australia.

Indian Ocean

The fewest data are available for the Indian Ocean area. The temperate species has
been sighted (4) and reported by many authors for the Kerguelen Islands. The tropical
species occurs throughout the warmer Indian Ocean . This species is rare in the western
Indian Ocean south of 22 ° (5 5 ) .  Strandings have occurre d at the Ganges delta. the
Straits of Malacca , the northern end of Sumatra, northeast Java , the Cocos-Keeling Islands .
and Lomblen or Solor in the Lesser Sunda Islands. 
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KILLER WHALE

DESCRIPTION

Striking body colors and a large dorsal fin make the killer whale easy to identify.
They are black with a white underside , a large white oval patch behind and above the eye ,
and a gra y “saddle ” behind the dorsal fin. In males the dorsal fin is erect and reaches a
heigh t of 6 feet (1.8 m) or more; in females and juveniles it is slightly falcate and approxi-
mately 3 feet (0.9 m) hi gh. A photograph of a typ ical animal is shown in figure 7.

Killer whales are the largest members of the dolphin family. Males reach a maxi-
mum length of approx imately 30 feet (9.1 m) and females of approximatel y 24 feet (7.0 m).
Although groups of up to 150 individuals have been observed , killer whales usually travel in
groups of 25 to 30 individuals or fewer. Their main diet is fish , but in some locations and
seasons they also eat turtles , seabirds , and other marine mammals.
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Figure 7. Killer wh.il e.
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DISTRI BUTION

Killer whales have been observed in all major oceans and seas of the world. They
appear to be most abundant within 500 miles (800 km) of major continents and in colder
coastal waters. Detailed information on their distribution , however , is difficult to obtain .
and the status of populations on a worldwide basis is not known (42). * Most of the
reliable information is for coastal waters near population centers. Information for open
ocean areas is sparse.

The seasonal movements of killer whales are not well known. In some areas they
are migratory, while in others they are apparently present the year around. Their move-
ments seem to be related primarily to movements of the food supply (7 , 15) .  Killer
whales are observed in the Arctic and Antarctic up to the edge of the seasonal ice pack.

Killer whales are known to strand themselves . and in many areas strandings furnish
the only documented evidence of their occurrence. While strandings provide usefu l info r-
mation on distribution , they should not be used to draw conclusions regarding seasonal
occurrence or migration habits. Factors other than abundance , such as weather and para-
sitic infestation , may affect the probability of strandings. Killer whales have also been
the object of local fisheries, but catch data must similarly he used with caution in estimat-
ing abundance.

The seasonal abundance of killer whales is well known only in the following areas:
southeastern Alaska , the Aleutian Islands , and the Pribilof Islands (50 , 53, 70): Queen
Charlotte Sound , Georgia Strait , and Johnson Strait (21) :  Japan ( 15):  Iceland and Green-
land (57 , 65 , 67); Great Britain and Ireland (30 , 70); and the Antarctic (26 . 77).

The available data on the worldwide distribution of killer whales are presented in
the following paragraphs. Figure 8 is a map of the world summarizing the available dis-
tribution data , and figu re 9 is a similar map indicating the probability of encounterin g
killer whales in the oceans of the world. As with pilot whales , the present state of know-
ledge does not permit us to provide reliable distribution information , on a seasonal basis.
for all areas of the world. For the most part we can only indicate general trends in dis-
tribution and abundance and provide tentative predictions of the probability of encounter.

North Atlantic

There is considerable information available on killer whale distribution and move-
ments in the polar and temperate North Atlantic.

Killer whales remain in the cold waters of the Arctic until  driven out by ice, which
in winter reaches the subarctic waters off eastern Baffin Island and Lancaster Sound in the
eastern Canadian waters (63). Sightings have been reported from the Strait of Belle Isle.
thence southward , including the Bay of Fundy. Newfoundland. and off the eastern -:oast
of Canada and the United States. Sightings are more numerous off the northern U.S. sea-
board than off the southern seaboard ( lO) .

* Numbers in parentheses identify publications on killer whales listed in the bibliography at the end of
the report.
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Killer whales are frequently noted off Greenland and Iceland throughout the year.
In summer they occur in the Barents and White seas and off Novaya Zemlya and Spitsbergen
(5 7).

Many stranding records and sighting reports document their occurrence off Great
Britain and Ireland (30). They are commonly observed off the coasts of Norway, France ,
Holla nd , Belgium , and Denmark. Here , as on the western shores of the Atlantic , sightings
become more sporadic as one proceeds southward from approximately 30°N to 5°S latitude.

We have no data for the Sargasso Sea , but from knowledge of the general conditions
in this area and of the other cetaceans found here , we assume that killer whales are not
present.

Mediterranean

In the Mediterranean , killer whales occur near the French coast. Observations have
been reported from Morocco , Sicily. Malta , Corsica , and Sardinia (57). There is no informa-
tion on strandings in this area. There are no record s from the eastern Mediterranean , or from
the Black or Adriatic seas.

Central Atlantic

Killer whales occur throughout the West Indies and Bahamas , although sightings are
sporadic (14). They occur in the Gulf of Mexico but are usually considered uncommon
in this area (4). Catch information is available from St. Vincent in the Lesser Antilles ,
where thre e were taken in 1968 (59). There is no information available for the eastern
Caribbean.

Some strandings along the Florida coast have been documented , and sightings have
been recorded from time to time. However , most observers feel that killer whales are not
abundant off Florida ( 14) . Too few sightings are available to indicate seasonal presence
or absence in any tropical Atlantic area.

Eastern Nort h Pacific

More info rmation regarding the presence of killer whales is available for the eastern
Nort h Pacific than for any other geographical area. They are abundant off the Aleutian
Islands, Pribilof Islands, and southeaste rn Alaska. The high productivity of these waters
probably results in abundance throughout the year (53). They have been reported as far
as 20 or 30 km up Alaska ’s Kvichak R iver in east Bristol Bay (43).

Killer whales are found throughout the year off British Columbia (60) and in the
channels of the intracoasta l waterways . Their greatest reported abundance is in late
summer , when they appear to concentrate in Queen Charlotte Sound , the Strait of Georgia ,
and Johnson Strait , Most observers believe that their seasonal abu nda nce in these waters is
due to the presence of salmon .

.~
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In the marine waters of the State of Washington , killer whales are prevalent during
all seasons. They are frequently seen in the Strai t of Juan de Fuca and off the Olympic
seacoast and are perh aps less common farther south on the coast and in the Columbia
estuary . In Puget Sound they are somewhat more common in the north , congregating
especially in summer at the mouth of the Fraser River , in Washington Sound , and off
Camano Island during the salmon and herring runs. They are apparently more abundant
in spring and fall near Tacoma and in south Puget Sound (19).

Killer whales have been sighted off the coast of Washington , Oregon , and California
(13). No seasonal patterns are apparent for any of these areas (35).  They frequently visit
the offshore islands of Baja California , areas rich in game fish and supportive of large sea
lion and elephant seal rookeries. Sightings have been reported as far south as Cabo San
Lucas. They occur at wide intervals in the Gulf of California , and appear to be more pre-
valent in the southern part.

Western North Pacific

Killer whales are abundan t off the coast of Japan and are frequent visitors to the
Sea of Japan , Sea of Okhotsk , and Bering and Chukchi seas (28). Although most sightings
are made between 35°N and 45°N in the months from April throughNovember , no clear
seasonal patterns are indicated.

Killer whales are taken commercially in all regions off Japan , but the greatest numbers
are taken off Hokkaido and Sanriku (32).

Central Pacific

Data on the presence of killer whales in the central Pacifi c are scarce. They have
been reported off Hawaii , but do not appear abundant in these waters , In 1950 a stranding
was reported from Kalae Point , Oahu (27). Data on their occurrence east and south of Hawaii
are more numerous (78).

South Atlantic

Information on the presence of killer whales in the South Atlantic is also scarce.
They are prevalent from Cape Horn north to Buenos Aires (61), and their presence can be
predicted off the northeast coast of South America. There are numerous records of killer
whales off the Falkland Islands.

Killer whales have been observed off Capetown (79). As one follows the coast-
line of Africa northward , sightings are less prevalent. They probably occur off the north-
west coast of Africa but not in great abundance.

South Pacific

Killer whales have been noted in most parts of the South Pacific Ocean. Obser-
vations have been made of pods numbering up to 200 animals among the South Shetland
Islands and near Clarence and Elephant Islands and the South Orkneys (8). They are
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commonly observed in the Bay of Plenty, particularly near the offshore islands , such as
Motiti , White , Major Islands , and the Mercury Islands. Reports from fishermen in the area
indicate that at least part of the population is resident throughout the year.

Killer whales have been recorded as far south as McMurdo Sound , and are noted to be
the commonest cetaceans of the Ross Sea (17). They are commonly seen off Australia
and New Zealand (24). They are abundant in the Chilean area (33), and appear to be present
there the year around. They are often seen off Ecuador and Peru and sporadically as far
north as the Galapagos Islands. Their mid-ocean distribution is not known.

Indian Ocean

Records of killer whales in the Indian Ocean are sparse . There are catch reports from
the Natal coast of South Africa (40), and there are sightings off the Crozet Islands (4 1 ).
General distribution and seasonal patterns , however , are not known.
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