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INTRODUOTION
, "".o: "

Previous studies On the diet of sperm whales have shown that iheir principal
" .

f'ood is squid. However, fish have' bee"n f'ou~d frequently in the' sto~achs of' these

animals, particularly in those of whales caught in inshore waters.Table 1 1ists
" " , .

the regions where fish have been recorded as part of the diet of sperm wha1es, but

all the "a~thors referred to concluded, when they had sufficient ~at~rial,that
. "- - .

fish ",ere but a subsidiary part of the fota1 intakeof fOc:id.
. .

•. ,. • r • , _.. .•

In July and August 1967 I eiamined the sfomach contents of '57 sperm whales
"' "

processed atthe' wh-ä1i'ng station' of Hvalur H.}'. on the west coast of Iceland. In

comp1cte contrast to previous records from other parts of thc wor1d;' it was found

that fish were the domin~nt food of these'whales'througho""t the periodcoverea.. and

that squid ware only a minor part of their dict.
.-\ ,',

The sperm whales examinca v/ere all' largc bulls caugli.t in' the Denmark Strait

up to 275 milcs; frem th~: stati~~, a~d' the'~'e~as usually aconsiderab1e"time de1ay

betvv~en·death. and ex8.miriation of the stomach contcnts. The"aver~"ge ~fthis dc1ay

for51+. of thc animals considered he1:e was 27 hOl1rs" 3 minut;es~ and consequ.(:)ntly

fresh food 'was' ra:rely found in the stw.achs~ The contents of th3 first stomach

of'57 wh~ies "were"examined arid 'uie degree "cf cepha1oyod scar:dng'of the head and
'. ;. ,

body Was rccorded for 65 ~~hiües.

THE OV"ßRALL DIE!. .. . . ~
' ..

Food was present in the stomaehs "aI' 49( ~6%),~f the 57 whales examined.

Forty .eight (98}:")ofthe s~om~cl::s. with food contained fish or fish ,remains;
.. . ~'.' ~ .

twenty two (45.%) contained solely fish, and one, (~) ,contained on1y squid. These
'!' -' j 1 .• ..., ..... ' tt

, ,

data contrast strikinglywith thoscreportcd from other partö of,thcwor1d, though
. . - .. , "."" . .

itis diffi~ult to fi~d many ccmparable ana~'ses since several authors Viho have

recorded fish in spermwhalestomachs ha\~not givcna figure for th~ total

number.of. stomaehs in which fish vvere fc;un~, . Howcver, the prescnt data from

Ice1anda;rocompared w:i.th.-appropriate da~a from elsewhere in~able 2.

In,some other areas, not given in,table 2, fish apparently form a rather
, . ~".' . .... , " ,- . . . :'. ~,:- ~ - .~

",highcr pr~l?or~ion of; ~.he diet., F.or e?Camplc, Okuta~i and, Nem,o~o, (1964), working

on material from the coast of thc Alaskan Gulf, gave figures for the occurrencc

of' s~uid and fish· in spe~m whale stoffi&chs as, respectively, ,45 snd 94, but they

did not makc clear' frOm how m8!lY stomaehs these data were derived. Gaskin and



2. , ,..
Cawthcrn (1967) reportcd on the sperm whales takan in the Cook Stra~t and gave a

quantitative ratio of squid to fish of 1.69:1. They found that fish species made •
•• ' • ': .' • ',' :: ..' ,,: .. ' , • ' _ 1 ".",:. ',:" • ,. '.,~: ~ •• ~" '~ , .-

up to 37.% of thc stomach contents by weight, but they did not givc the total p~~ber
. . ". .. • ". . . t

•..0' •••. ~ . • • • '. , ' • I

of stomaehs in whieh fish were found.
.,j

The Icelandie data in t~ble 2 have only been eompared with, similar data_ from
, ,"

male animals where this was available.- ", .
It iso possible, as suggested by Mizue

• . '.: .. r '. .: ' '. ; -,' .' .' '.. '. ~ ~' • r.

(1951) that the males, being s~litar.Y, take a more misee11aneous diet than the
...,~. , .' ," "~..~" '.':" , ....,.,,;, j':' .. "';', . ~.,!:".. ; ~',

felI"ales whieh live. in aharem strueture •. Even if this is the ease the incidenee
• ~ • ... e ~ ;. ...... • j," ._ .' r .' ; • •

of fish in~he diet. of the whales tukan at Ieeland is still higher than in those

taken elsewhere.
. . ~ ..

'..\ .. '.

.' ,'.'" • >

The differcnee in the importanee of fish as food betwe~n the Ieelandie whales. .,

and those takcn elsewhere is in fact far gr0ater than table ~ suggests. These.. '

figures refer. orlly to a ,total n~ber of whales in "IIvhieh fish were found in the
. - .......

stomachs, and give no indication of the relative proportions of squid and fish
• ': I," ': ••;: •• , ",: ,,>' "

wh'3n both are f;)und together. In most parts of thc \Vorld fish are only present
, ~. - ~ •. '. ~:' .."' ~ .... ~ I.:;.',

in the stcmachs of these whales in V:Jry small numbcrs, and very often as just
, ." . - '...... . . . . .

. single ,sp,0cimens (se~ refercnees in table 1) •. , The freque.n:t, occurrenee of fish

bones, and on one oceasion a very. frcsh lumpsu:ekdr (C,Yelopterus lumpus),}n the ,

throats of thc Iedlandic whn1cs suggestcd that many of the~e whales had v~nit~d

when they were e~ught. This factor, combincd with the long timd deluy befON the

~~C?maehs eould b<3 examined, made any detc.iled quantitative estimates:offood

impossible. 'Ho\~ve'r,thc'prop~rti'ons'of ';fish imdsquid 'wo're' noted andthcse are e
shown'in table '3, together'Y:ith thc amounts of 'food faund inthe'stomaehs 'ofthose

. . " ,.. ~. • I. \ . ' .

'whales whieheontained fish 'or squid only.

Table' 3i::lho"ll~sthat·only o~ 3occasions were l&rge alnounts ofsquid romain3

found~ end onlyonee in a stomaeh eontaining bothfish: and squiddid the latter

predominate. In' thc grent majority ofeasessquid remains were found in very small

mirrib~rs and' Often as only' one' or t:rvo b~aks per stomaeh. Th~ ·tendcncy'of the:whalcs

to. vomit' ~ay 'ac~oUnt for thc hi~';prop'ortic~ (61%)" cf' storoachs whieh e'onto.ined

1ittle"'food of ~rw dcsoripri.on, but~ven so, 4'510 or~ these contained only fish

remains andit is extremelyunlikt:1.Y that the whn.les had seleetively'vomited'any

squid.
,

It 'has bcen sho.m o.bovetho.t thc diet' of the sperm whales taken off· the west

eonst of Ieeland~ at lerst for' the two mo'nthsofmy visit t"o' the station~ i8 very

L
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unusua1. lt is, however, possible that there IDay'bc seasona1 ehanges in thenature

of the food. Ga~kin and Cawthorn (1967) 'founa sanc monthly vari~ti~n in the fish

diet of thc whales taken in the Cook Strait, and thu figures' ~resentedby Okutani

and Nemoto (1964) indieat~' th~t there may bc some '. anima1 ehcnges in the diet of the

spenn ",haIes eaught in the B~ring Sen ~nd off the J,lcuti€ln cOnst.' lt would be of

interest to eompare th~ rcsults' given her0 withsomc from a future senson at

Ieeland, but thcra is no evidenee to suggcst that thc sperm whales eau€,ht there do
, .

not norma11y take fish as 'the prineipal it&m of theirdie't.·' lt· is, porhaps,

signifieant that from eonversations with thc ~halers onthe rlcrising'platform at

Ieeland it seomed that squid wcre very rnr~1y se~n inthc spermwhalesproeessed

there.

Apart from thc eurious nature of the diet, the sr~eius offisheaten and the

position~ at which the ~hales ~ere e~Ught pose intcrcsting problems regarding thc

feeding habits of the spann whnles in the Denmark Strait •
. . .'

, "

SPEClES CF FISH BATEN AI':D THE FEEDING HABITS CF THE ViRAIES

Most of the fish, rcmains found in the stomaehs eonsisted of bones and

otoliths, andonly,infrcquently were intact reeognis~blespecimensprescnt.

Thirteen snmples were eolleet~d end these were ver,y ~indly and quickly idcntified

by Mr A,C',Wheeler ofthe British,Museum.(Natural ~~s~ory). "Table 4.1ists all the

speeimens identifidd, the numbers of some of thc speei0s in individual stomachs,... '. " ,. '"' .

Tables 4 and 5 show that thc lumpsueker (C. lurnpus), redfish,(Sebastes sp.),

and thc angler fi:;>h (L. piseatorius) were the eommonest speeies. of fish eaten.

Two types ?f fish erania w:,;re present ~n thc graat ma~or~ty af, stomaehs examined;

sOme spceim.:ms of th~se were, eolleeted und found to be of C. lumpus and Sebastes

These two speeies w~re, the:refore" mueh, eommone.r. than table 5 suggests.

L. piseatorius waS also more frequent than is aP.i:-arent in tablc 5, but not to the

same'extent as C.' lumpus and Sebastes. ;

, All of the fish spccies faund, with the possible exee~tion of P. virens,

live on, 01' near. to" the·sea.bedfor:th~majority,of thair.lives. Saemundsson. ~ ',~ . , ". . . -, .

I

I
I

Isp
I

I

(1949)- lists the marine fish of Ieeland but is mainly eonecrneu with those speeics. ~ . " . .. - ,

living inside thc 400 m. d.cpth contour. With the exeopti.on of S. mentella. a.ll thc
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~peci~s in tab1es 4 and 5 a:re givcn by him, together with their depth distributions.

Andriyashev(1954) gives depth distributions for all these species in the north
~, • , " l '

Atlantic and ArcHe Oceons the lov'Ior, limits of some of vdüch are considerably deeper

than those of Saemundsson. It therefore seoms possib1e that some of these species

may live in deeper v:atclrs off the Icelandic continenta1 shelf.
.. I, .

Three of the species found aN, as adu1ts, morl;) or less confined to the
- "

bottom:-

L. piscatorius j to ad\3pth of 225 m. (Saemundsson 1949). It has been
- ' -

recorded to 2000 m.(Andriyashev, 1954).

A. minorj to a depth of 400 m., (Saemundsson 1949) j to 460 m. (Andriyashev

1954).

Raja sp.

The other species are, as adults, normally faund on thc bottom, but are also

known occasionally to be pe1agic: ,-
, ,

c. lumpusj almost always faund on the bottom, but it migrates inshore to

spawn in spring and ear1y summer. During the rest of the year it 1ives at

considerable depths f~r off shore, but at whatdepth-is, for Ice1and, unknown.

(Saemunds'son1949). It has been recorded to 400 m.in th", North Sea ­

'(Anfu.iyashev 1954) ~

Sebastes 'sP;' S. marin~ normally 1ives on the bottom, usua1ly ut depths

between 100 and 500 m. -(Anc1riynshev 1954). 'It is' faund off Iceland to depths

of 1000 m. (Se.em~dsson 1949) ~ S. mente11a apparently 1ives in deeper water e
than S. marinus and is found main1y betv.'Uen 300 and 400 m. plus (Andriyashev

1954) •

G: morhuaj partly pe1agic on its feeding migrations (Andriyashev 1954). Off

Ieeland it is found to a; depth of 400 nie (Seemundsson 1949), butit also

,

- -

oceursrarely to 500 m. (Andriyashcv 1954).

~glefinus; faund toa dcpth of 200' m. (Saemundsson 1949, Andriyashev

Somniosus sp.?; S. microcef!ha1us, the Greenland shark,is the only species

of this genus' kno'IJm 'to aceur' off leeland (Bigelow and Schroeder 1948). It is

recorded to a: depth ef- 1000 01: by Saemundsson (1949), and, aeeording to

Bigo1ow 'and Schroedor (1948) it lies on,' or neer to, the bottom during the

surruner, most often at depths of ,100 to 300 fathoms. (183-549 01.).,
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It seems, th3refore, that almost all of the fish species taken by sperm

whales off Icelend are likely to be found in dcpths of at least' JtOO m, 'and it is

possible that some of them m~.y live at considerablj' greatcr depths. 1t also seems

probable that the sp<3rm 'iihales feed on' thc bottorn to obtain these species, and the

presence of stones in the stomaehs of some of these whales is additional evidence

for this. 1t is interesting to note that thc Greenland sharkalso ineludes in its

diet skates, Sebastos, Cyclopterus, P. vireris, cod, haddock, end~rhichas.

, (Eigelow and Schrredur 1948). ' '

FigurG 1 shcw/s thc positions where 48 of thc 49 sperm whalcs with foodin tho

stomach V/ere ea.ught.

Figure 1 'shm'o'S that all thc animals considt;}rcd hore wore cnugh,t in wators, of

about 500 to 2000 m. depth. If thc whales were feeding on thc bottom !J.t;}ar tothC80

positions then they must diva to considcrablodepths.

There is good evidcnce, from tho prcsence of stones and bottom living animals

in tho stomachs, that spcrm whales do feod on thc soa bed. "From this evidence it

has bean eoncluded that spe:r'm whales ofr' thc Kruilc Islands feedat dcpths greater

than 300-400 m. (Bctoshcva and Akir.lushkin 1955) and that in tho Bering Sea thoy

dive to deeper than 200 rn. (Nemoto and Nasu 1964). Guskin and Cawthorn (1967)

suggost that spcrrn v.hales in thc Cook Strait' feod on tho bottorn, and observed II

animals diving, (which were presullled to' b0 feoding), all of ~hich were in water

petwecr. 200 and 1100 fathoms deep (366-2;012 rn.). ' Direet evidcnee of thc depths

to whieh sperm whalcs cen' di''1eis providcd by Heezcn (-1957) ~ho lists 16 records

of thase anima1s found cntangled in submarine cables; six occurrcd in depths of

about 500 'fathoms (914 m.) and om at 620 fathoms (1,134 rn.).

1t is apparent, therefore, that sperrn whales can dive to depths of o.t least

1,000 0. Howevel', the Imown dt;}pth distributions of' some of thc fishspceies

eeten by thc 1celandic whalos do not extend below 500 m. Ta~ing this fact into

considerationtogether ~~th the positions at which thü wha1es were caught, it is

suggested that the sperm whales tak0n off the west coast of leeland feed on the

bottorn to depths of at 100.5t 500 rn. and possibly, occasionall.y, to much great0r

depths.
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RECORD CF CEPHALOPOD SCARS

It has been shov:n above that '. squid form only a minor part of thc diet of the

Icelandic spnrrt;vhales. The sampIes of squid beaks co11ected havc yet to. be

identified, but despite the scarcity of these in the stomachs, cephalopod scars were

present on all the 65 animals examined for this feature.
. . . . . .

.The sizes of "~ucker" sca~s were recordedfor 15 whales, the individual

diametcrsranging from 1.7 to 11.5 cms. The size frequency of these sca.rs is shown
.-, - .. \. .

in table 6, where it is seen that the majority were between two and three cms. in

: .diameter.'

Murray and Hjort (1912, p.651) record that a sperm whale taken off the east,

coast .oflceland in 1903 had numerou:s sucker s~ars of about 2.7 cms. diameter which

were attributed to Architeuthis sp. The whalealso h~d. largo numbers of parallel

scars and containcd a piece, of· squidtcntac1e having a maximum dilJ!llcter of 17 ems.

It had disgorged a tentacle of 6 metres in .length ..."hen being caught. '

It seems doubtful whether thc V8ry large scars in table 6 and figure 2 were,

in fact, caused .by squid.. Although ,their appearance, a conspicllous ring, was .

similar.to the much smaller.sucker scars the size of squid necessary to produce
. . ' - '. " . -. . ~

th~se wouJd far cxcced the known dimensions of these, a:nima1s. (M.R. Clarke pers~

comm.) •.. It is difficu1t to sec what .else c01..~~d cause the~e rings, but it is

,

•

possible that they are old sucker sc~rs which have stretched asthe whale has grown.

Scars, presumed e1sewhcre t,o be c,cused 'oy heoks on the arms of squid (see for

example R. Clarke 1956, p.255),·werepresentonal165 animals. Twenty-:-eight.of the •

whales (4:Jlo) had them in an abundance. varying from moderate to very many. As thc
~ . . ,.~

sperm ..../hales off Iceland do not apparently fced to any extent on squid, then either
, ' , . '."

thcy are very unsuccessful in.getting these animals into thair mouths or, more

p;robabl.v, they' obtain these scars .elsewhcrc. These whe..les presumably migre..te

from further south· a.nd return thcre sometime in thc autur"Ul., a,nd off thc Azores

(R. Clarke 1956). and Maa~ira (U.R. Clarke1962) sperm ~hales are knovm to feed

largely upon squid. The sizes of these "c1aw" scnrs und thair positions on the

heads of Icelandic whalcs, how~ver, preclude their being made by a~ known squ~ds

fram the N. Atlantic. Taningia dnnae, the only large hooked squid knovm .from the

N. At1antic has v-cry short arms and i t is difficult t 0 see hOVI they could produce
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scars at such a distance f'rorn the lUouth of' the whale (M.R. Clarke pers. corrun.) •

It is possible that these long SCars are ceused, not by squid, but by the.teath

of rival bulls, but it is 'somewhat diff'icult t ci see rlOW this could bedone. Clearly

it is desirable thet specimGns of these "claw" sco.rs and also of the large' "sucker"

SCars found at Icelanä.. ~hould be c~llccte~,. in order to determine whether in f'act
, \ . '" , .. '

they are caused by sq\.i?-.

•

..

. .. :

I'

..~' ;.'

.l

" .
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2. Forty-nind stomaehs codtained feod (86%), forty-eight (98'/0) of these had fish

rem.eins, twenty-two (43%) had exclusivoly fiah and onJi Olle (~) had·

exclusively squid.

3. In contrast to other a.reas of thc world, fish is thc major part cf the diet

of the Icclandic sperm whales.

4. All except 000 of the fish species eaten are normally found on the sea bottom.

The most important fish species in the diet are C. lumpus, Sebagtes sp.,

end L. piscatorius.

6. Thc majority 01' the fish species eaten occur to depths of at least 400 m.

and some may live considerably deeper.

7. All the whales were caught in water between 500 end 2000 ffi. in depth.

8. It is suggested that Icelandic Spel1I'l whales feed on the bottom~ to depths 01'

at least 500 ffi. and possibly much deeper.

Scars, assumed to be caused by squid, were present on 65 animals. Seme 01'

these sears aro abnOl'1nally largo.
•
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Table 1

REGION

N. j\ tlantic

E. COast of I cEüand

Shetlands

Faroes

NOrivay

w. coast of Ire1and'

Newfoundland

and Labrador

N. Pacific

Bering Sea and

J.1askan Gulf

Kamchatka

Kurile I slands "

Japan

Brit. Columbia

Ca1ifornia

Eastern tropical Pacific

Ecuador

Cook Strait

Lntarctic

Pelagic

S. Georgia and

s. Africa

SOURCE

Millais (1906)

Murray and Hjort (1912)

Ha1dane (1905), Millais (1906)

linon (1936), Degerbp1 (1940)

Hjort and Ruud (1929)

Hamilton (1914)

~. C1arke (1956)

Sergeant (1966)

Okutani and Nemoto (1961)

Tomi1in (1957)

Betesheva and i".kimushkin (1955)

Mizue (1951)

Robbins et a1(1938), Pike '(1950)

Rice (1963)

Beale (1839)

Krefft (1954)

Gaskin and Cawthorn (1967)

R. C1arke (1956), Korabelnikov (1959)

Matthews (1938)

•
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Tab1e 2

NO. STONlt.CHS NO. STOMACH2 !ßTOl~W!lli .§.~
LOCALITY SOURCE WITR FOOD WITH FISR WITH FISH WHALES---

Ice1and Present a\:l.thor . 1,~9 48 98 0

.A.zeres R. C1arke 28 4 14 tr9
( 1956)

Kuri1es Betesheva and 360 110 30 ?
I.kimushkin (1955)

Kamchatka. Tomilin (1957) 21 4 19 ?

Japan Mizuc (1951) 809 68 8 0

Antarctic R. C1arke (1956) 56 7 13 0
( pe1agic)

Korabe1nikov (1959) 115 6 5 0

S. Georgia Met theVis (1938) 63 7 11 0+9
& S.J.frica

~le 2: %incidence cf fish in the stomaehs cf spnm whales ta.ken from different
parts of the wor1d.



Tab1e 3

1.MOUHTS CF FOOD IN STOMJ.CH

MUCH MUCH 110D. MOD. UTTLE:· ·UTTIE
FISH SQUID FISH SQUID FISH SQUID TOTl.L

NOS. STOM1.CHS
WITH SQUID 1 1
ONLY.

NOS. STOM:I.CHS 5 3 .14. 22
WITH FISH
ONl,Y.

x x
x x

x x
x x
x x
x x

ST01'L:'..CHS x x
. VlITlI x ·x
FISH J.ND x x
SQUID* x x

x x
x x
x x 26
x x
x x
x x
x x
x x
x x
x x
x x
x x
x x
x x
x x
x x

TOTALS 12 3 6 2 30 22 49

* I ndividual animals.

Tflb1e 30 Quantities of food faund in the first stomach of the sperm whales
taken at Ieeland 1967.

..



.. ...

Tab1e 4-

ViRAIE RECCGNISIBIE FISH REMAINS IN THE STOMLCH
NO.

2 Lnarh~~~o.!, (one eranium 1ength 13 eros), 1 Sebastes

ems).

1 C. lumpus* (in ~hroat)

Sebastes sE.!.

Ca 6 • lumpus""

20+ C,velopterus lumpus"" (i~rgest 38 cms 1ength minus tail fin, wgt. 3 Kg).

Lophius piseatorius (eraniumwidth 13.8 ems)

.b... piseatorius, 4- Sebastes~., K911aehius virens?

1 Ca.d~~glefinus? , ""* Q..~~~s m<?~~

Sebastes sp., (eranium length 18.7 ems) , 1 Somniosus sE.?, 2 C. lumpus

sp., (at least 2), 1 unidentified otolith.

2 C. lum~

G. morhua, .§ebastes

3 c. lumpus""

G. morhua (at least 3), Sebastes sp., (at least 3, one with eranium length
. "'. 11.6 ems)

19 c. lum~s (largest S.L. 33.5 ems, wgt. 2.7 Kg.), 6 L. piseatorius

(largest 108 eros long IDinustail fin, one S.L. 56.5 ems., 2 with S.L.

60 emse +), 1 Sebastes mentella, (S.L. 38 eros)

1 Sebastes sp.,* 1 unidentified shark

3 Co lumpus*

P. virens (eranium length 17.8 eros)

3 L. piseatorius*

1 C. lumpu~*

12 C. lumpus, *

~. (S. L. ca 39

1 Raja sp.

104-

IOE 55

59

62

64­

65

66

74­

91

99

106

110

111

121

121.j-

132

140

167

168

• 172

"" Id·.mtified on the platform from intaet speeimens

** Tentatively identified on the platform. Since G. morhua otoliths were

present in the stoma.ch. the speeimen may hmre been cf this speeies.

Table 4- Fish speeies identified from the stomaehs of the sperm 'whales at Iceland

1967. The table ineludes the numbers of some species faund in individual

stomachs, and the size and weights of some of the individual fish.
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Table .2
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