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THE DIET OF SPERM WHALES IN THE XOR”.d PACIFIC OCEAN

In the Gulf of Alaska, Aleutian waters, and the Bering Sea, sperm
whales' food consists of 16 species of squid, 2 species of octopus,
and 5 species of fish. The most diverse food composition was noted
in the Gulf of Alaska, especially in the eastern parts, where the
warm current exerts a strorg influerce. In o e northerly regions
the variety of sperm whales® food diminishes considerably.

Differences exist between the diets of males and females. The main
diet of males consists of eurythermic and psychrophilic deepwater
forms of cephalopods and fishes. Hales ccnsume the widest assortment

of food in the spring. In the summer their food variety considerably
diminishes.

The female diet is composed meinly >f thermophilic forms although it
includes the eurythermic and psychrophilic forms of the male's diet.
Thermophilic forms comprise only a minor portion of the male's intake.

The adaptability of males to feed on psychrophilic forms, which is
related to thelr ability to dive to grear depths, makes possible the
expansion of their habitatioan range into the higher latitudes. The
females, limited to warmer waters by their relatively shallow diving
ability, Increase thelr foud resources by adding a number of
cephalopod species to thelr diet.

An extensive literature deals with the sperm whales' diet but little

data exist on the diet of fezales in dlfferent regions at various
seasons of the year.

Materials and Method. The data were collected during March to October
1963 and 1964 by the factory ships Dal'niy Vostok and Vladivostok.
Besides the author, N. V. Doroshenks and A. A. Rovnin, two other

mecbers of the Pacific Science Research Marine Fisheries and Oceanography

Institute, also participated in data coliection.

Stomach contents of sperm whales are usually heavily digested and
consist of squid beaks, gladii and fish bones. Whole undigested
organisms are rarely encountered and then only in small quantities.
During dissection of the stomachs, all well preserved organisms were
extracted first and then 400-500g of squid beaks and fish bones. The
basis for identification of fish were otoliths and bones. Squid were
identified by besks snd by comparison with the recorda of earlier
collections compiled by the author, with I. I, Akiwushunin's help
(Tarasevich, 1963), and by R. Clarke {(1962). Contents of 174 stomachs
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{141 males, 33 fenales) were examined.

Ccmposition of sperm whales' food in different regions of the North
Pacific. The fcod of sperm whales was examined in the Gulf of Alaska,
Aleutian waters, and the Pribilof Island -- Bering Sea slope region.
Hydrologic conditions of these regions differ and this fact is
unddoubtediy reflected in the distribution of certain cephalopod
mollusk species which comprise the main diet of sperm whales.

Table 1 records the frequency of occurrence of various cephalopoda

in the stomachs of sperm whales caught in the designated regions of

the Pacific. Table 1 shows that sperm whale food consists of 16

species of squid*, two species of octopus, and fislhes. /596

The importance of various squids as food differed from region to
region. In the Gulf of Alaska, the principzi species, both by
quantity and frequency of occurrence, werz: Galiteuthis armata,
Gonatus fabricii var separata, and Chiroteuthis veranyi. Taonius
pavo, Gonatus fabricii, and Gonatus mapgister were frequently consumed
but in small quantities. Meleagroteuthis separata and Octopodateuthis
longiptera alsc occurred. In Aleutian waters the main species were:
G. fabricii var. separata, G. fabricii, T. pavo, ané G. armata.

The greatest diversity of whale diet was noted in the Gulf of Alaska
but the variety of food composition diminished in the Bering Sea
(especially in the northeast region).

T. 1. Akimushkin (1954), after studying sper: whales' fr . 'n Kurile
waters, concluded that among cephalopodic mollusks some zpecoies

prefer regions with warmer waters and sooe prefer colder waters.

Table 1 also demcnstrates that acong cephalopoda counted =s whale

food, such species as Ch. veranyi, Mcroteuthis rcbusta, 0. longiptera,

M. separata, No. 5 (according to Akimushkin, 1954), and Alloposus

mollis, (which I. I. Akimushkin regarded as rore thermophilic species) /397
prefer regions influenced by warm currents (Gulf of Alaska). Gonatus
pagister and ¥o. 5b squid (according to Akimushkin, 1954) are probably
relatively thermophilic.

*Unclassified squids were desiynated by constant uucbers conditionally
assigned to each of them by I. I. Akimushkin (1945). Squid Fo. 5

has been classificd by Clarke (1962) as Cucioteuthis ungquiculata for
the Atlantic.
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o Table 1
Food of Sperm Whales in Different Regions of Horth Pacific in 1963-1964

= iFrequency of Oceyr—~ ; -
hgcgin fqg tccr. no Persisgeng: of
Species of O .spec stomgcns) e
Squid Gulf fAleu- iPribi- c ¢ | Aleu-| Pribi-
- of |tian 1Jaof.lIs of vian | 1of Is.~ |
N . AlaskaiWaters: gza gn xa Yaters Bering i
. -(63_-1 (07 gs.lone jras aters | sea
) samplagsamiis) (24°S.) . iSlope.
Griiteuthis zrmata (Youtin) | 252 1 147 | 183 | o6 | s27 | w0 -
Gonalopais borezhs (Sasais) 1,5 2,39 23 46 5.4 45,8
Onvelotonthis Tancsii (Lexch)y €.4 0.2 —_ 9.5 16 = .
Gonatus fzizicii (Lincktess) | 9.3 17 22 72 i 95,8 : :
= 2= G. {alzicii vor: saparata 3¢ 18,8 5,8 3.3 92 §9.6 100 i :
< G{ ngis}'.-.' {Bezry) 7.5 5,9 3.5 6*,4 93 | 8,3 £ :
2 Melengro'euthis syparala (Sa- ) . £
= $51§) i ¢ 3,5 4,8 4,4 9.4 59 K i *-
Ocloitenthis lengiplera ] i , o i i
E & (Pleles) | s3] os t4 | 809 | w3 | IS - i
% Macleathis rotesta (Veorill) 2.3 1.4 9,7 LN EQ 4 45.8 §
- T20aivs pavo {Lecvect). 8,1 6,9 3.6 811 3.4 66,6 H
= -Chzotenthis veranyi (Ferussae)l 169 3.5 11 $6,9 70,1 0 H
= Aschitentliis japonica (Pleffer)) 6.03 0,07 8.1 it | 448 L s b
£ NS 0 | esel o8 o5 | oat 41,8 }
=1 N 5b 0,11 0.2 0,2 14,2 9.4 208 :
g Nt 042 | 004 | Ot 43 | s® | 125 :
= o NX 0,15 002 Q.18 1.5 2.5 3 :
= Alloposus mollis (Versill) 10| o0t j o1 [ 363 | 68 8.3
= Oclopes giltertianus (Besty) a1 0.5 0,17 7.9 149 12,4 i
E- Fish — - — 320 | 65,0 —_ :
% .
= o
=
%ﬁ *Nucber of stomachs in which given species was found {(in Z of the
= total quantity of investigated stomachs).
;; ¥k form ¢f Gonatus fabricii which differs in maay details from the
& typical form and was separated by I. I. akicushkin (1963).
£
E
S _sg
% According to Ye. I. Betesheva'’s and I. I. Akimushkin's data (1955), /597
= G. magister comprised up to 28 perceat of the cephalopods in the whale .
B diet, while within South Xurile watere, squid No. 5 comprised 2.3
= percent,
&
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o o Table 2
7 ishes Consumed by Sperm Whales ign North Pacific

Gulf of Alaska | Alevtian Wate
) Gulf : ca_{_Aleyptian § rs
‘Name of Fish %o 055 Freguencyiio. ©fi Frequeacy
P ‘of Uccur= $tom~ o

_ taxinrence, % :achs Encounter, %%
Macrupides
Alepisaure; 2eshulapes
Selnsindes alutas
Aptocyelss veniricosus

FEITYS

a0 BB e i o

[

Total No. of Stomachd

*lusber of stomachs (in percent of total quantity of investigated
stozachis) in which given species of fish were encountered.

In the Pribilof Isiand-Bering Sea slope region, according to Table i,
G: magister comprised 3.5 percent; 2nd squid No. 5b, 0.2 percent, of
the total szuid mass found in whale siezachs. Thus the importance
of these squid to whale diet decreases as one moves north.

G. fabricii var. separata, G. fabricii, G. arcata, I. pavo, and
Octopus gilbertianus prefer colder water according tc our data which
corroborate I. I. Akimushkin's opinion.

G. arzata and T. pavo, the most eurythermic a=zcng the species counted,
are the most widely distribured (I. I. akizushkin, 1963).

The reaction of cephalopods to differing water tecperatures, salinity,
and other environmentsl factors is probably the reason for the limited
spern whale diet in the Bering Sca whers waters arve colder. This may
also be the reassa for the rore diverse dier in the Gulf of Alaska
where 3 warn current exarts a great influence.

As previously centioned, besides sgul : 11, spero whales also
consume fish, which were observed in xre-nt of the stomachs
exazined (53 whaleg). Of this aucher, ! ales {60Z) were
caught in Aleutian waters and 17 {32% T

The composition, by species
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presented in Table 2. Macrurids, alepisaurs, and lampreys occurred
1-3 specimens per stomach but lunpsuckets (Ed. note: family
Cyclopteridae) reached 50 per stomach. Large quantities of perch
bones were encountered but were not counted., Fish were found more
frequently in whale diet in spring rather than in susmer, i.e., of
the 53 spera whales whose stomachs contained fish, 37 (69.9 percent)
were caught in March-April and 16 (30.1 pércent) in July-August.
These dsta detwnstrate that sperm “shales supplement their diet with
fish in the gpring when squids are not plentiful.

Differences berween the diets of malen: and females. Spers whales
are chraracterized by a sharply promouriced :sexual dimorphism. They
are 1.5 tizes larger than females. D‘fference in size and other
morphological featuzes determines the difference between males and
females {n maximal diving ability (the xales dive deeper) amd their
capacity to forage for food (males range further). Under certain
conditions, it also determines the different composition of tkeir
fcod,

Analysis of whale food in Kurﬂe waters (Tarasevich, 1963) showed
that in this region food of males and females differed in différent

Fig. 1. Quaatity (in X) of Individual Squid Species in the Stomachs
of Sperc Wnale Males in the Gulf of Alaska

1 - 6, armata, 2 ~ G. fabricii, 3 - G. fabricii var. separata,
4. O, longg_ptera, 5 - G. nagister, 6 - M. separata, 7 - M. robusta,
8 - T. pavo, 9 - Ch. veranyi; V ~ VI - onths.

Observations in the Gulf of Alaska confirmed results otiained in
Kurile waters: the food of males consisted mainly of psychrophilic,
eurythermic, and more deepwater species. Thnermophilic species
comprised a large part of the female diet. For eis=gple, the
psychrophilic squid species, G. armata, G. fabricii var. separata,
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G. fabricii and T. pavo comprised 76.3 percent of males' food but
oanly 45.3 percent of females' food. Among psychrophilic fcrms
found in food of females, it should be noted that the largest
quantity (18.4 perceat) consisted of the eurythermic G. armata.
This squid 2lso corprises 30.5 percent of the male diet.

Ammg thermophilic squids, Ch. veranyi, M. separata, 0. longiptera,
.and G. magister comprised 23 percent of G fabricii, and 0.
gﬂbertianus cor:;;osed 15.3 percent of pales' food but onl': 5.58
percent of females' diet. Fish were encountered tore often in the
stozachs of males than in fexmezle stomachs. In the Gulf of Alaska,

for example, fish were found in 13 of 34 (38.2 percent) =male stozachs
and & of 29 (13.7 percent) of females.

To illustrate how the food composition of males and ferales varied
in time, Figures 1, 2, and 3 show the quantity (in percentage) of
different species of squzd found in the stozachs of males Juring
various sonths in the North Pacific. In the Guif of Alaska during
May (Fig. 1), the males consuzed various species of squid, acoug
which Ch. veranvi predocinated. In Juae and especially in July, the
quantity of this species in —ale food decreased and their diet
consisted wmainly of G, armata, G. fabricii var. separata, aad G.
fabricii with szaller auantities of other squid. The tendency " of
males to switch iz sumser to a diet cormposed =ainly of these three
squid was also observed in Aleutian waters (Fig. 2). The same three /599
species of squid were the main diet of whales during Juiy and August
aear the Pribilcf Island and along the Bering Sea slope {Fig. 3).
However, in a..gus.. sperm whale diet was so:esnat wore diverse on the
Bering Sea shelf than it was around the Pribiiof Islands.

The great diversity of diet during autumn ponths probably indicates
that such =ais diet itess as G. fabricii var. separata, G. fabricii,
and G. armata do not cultipiy sufficieatly during this period so
that whales are forced teo feed on other squid and fish. As summer
approaches, cephalopods (the preferred food) accuzulate, =zles begin
to feed cn thex and sc their diet beccmes mors monotonous.

The seascaally oonotonous =3le dier Is corroborated by the fact that
in Aleutian waters, whale groupings are considerably lenger in
sumee: than spring {(Tarasevich, 1967). Large groupings can exist
only if there are large accumulations of squid. On the Baring Sea
siope a certain deviation frox this pattern was observed: the male
diet in August, as has been mentioned, was more diverse than that
tear the Pribilof Islands., It is poszible thar this phenomenz 1o
related to an insufficient su—mer accu~yiation of squid in northemm
regions whers the influence of a warzs current is weaker.
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f Individual Species of Squids in the Stomachs

of Male Sperm
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Quantity (ia Z) o
III - VI - Months; remaining markings are the same as in Fig. 1.
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Fig. 4. Quantity dn %) of Individual 3pecies of Squid in Stonachs
of the Fessles o .
A - Gulf of Alaska, B - ilevtian Yaters, I‘é - %, VI, IX - Months;
rewaining markings are the sas= as ia Fig. 1.

Completely different patterss arc chserved in the fezale dier
(!‘ig. 4). During. April aod May, the nain fecale food was Ch.

ranyl along with =any diffézent cephaiopods: In June; the -
couyos-tion ratio between individual apecies changed -sosexhat ‘~u*
the diet remained diverse. The sawe pattern: was obsérved for fenales
in Aleutian wateis in Septecher,. nu:haugb certain thermophilic squids
vere consued there in lessev quaatities.

Our data substantiate the diversity of Idod cocposition of fe:a..a
sperm whales. Chacge in their Jiet is omly in géaaritative ratics
of differeant squid species which vary with seazson and location.

The foraging range of females is limited by two factors: (1) sksll
diving capacity (determined by their szaller size) and {2) waroer
vaters (deterained by texzperature requirezents of offspriag),
(Zenkovi-h, 1352). Fcod resources are expanded by Increasing the
species of cephalopods in their diec.

Spers whale diet can vary during individual vears depending on
hydrological factors. Generally, the variety of vhzle diet varies
with sex, location of feeding grounds, and seascn of year.
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