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'. INTRODUCTION

"Prev1ous studlesAOn the dlet of sperm whales have shown that thelr pr1nc1pal
- food is squld. However, flsh have been found frequently in the stomachs of these
anlmals, partlcularly in those of whales caught in 1nshore Waters. Table 1 lists
- the reglons where flsh have been recorded as part of the dlet of spenn'whales but
all the authors referred to concluded when they had suff1c1ent materlal ‘that
flsh weretbut a sub51d1ary part of the total 1ntake of food
| In July and August 1967 I examlned the stomach contents of 57 sperm whales
| processed at the whallng statlon of HvalurfI.F. on the west coast of Iceland In
complete contrast to prevlous records from other parts of the uorld it was found
that flsh were the dOmlnant food of these mhales throughout the perlod covered. and
. that squld were Only a minor part of thelr dlet o ‘ . '
| . The sperm whales examlned were all largc bulls caught in the Denmark Stralt
up“to 275 mlles from the stat1on, and thcze ‘was usually a ccn31derable ‘time delay
Abetween death and exahlnatlon of the stomach contents.: The average of ‘this delay
for-54 of the anlmals cons1dered hexe was 27 hours 3 mlnutes, and consequcntly
fresh food was rarely found in the stomachs. he contents of the flrst stomach

of 57 mha‘es were’ examlned and the degree of cephaIOpod scarrlng of ‘the head and

body was recorded for 65 nhales..

THE OVERALL DIET

® Food was present in the stomachs. of 49(86%) of the 57 whales examined.
-Forty eight (9&%)‘ofgthe-stomachs with food contained‘flsh\or{fish\rehains;v:
twenty two (L45%) contained solely fish, and onex(z%)_contained:onlyusgulda These
- data contrast strikingly»withﬂthose.reported from.other parts of:theiworld, though
:1it»is}difficult to find many comparable analyses sinceaseveraliauthors who have
. recorded fish in sperh‘whaleistomachsfhave:notﬁgiyen:a‘figure_for the total
MA"numherjoﬁistomachs;ln Which_fish_ﬁere fcund, {Houe?er, the present;dataqfrom:
\ Iceland arec .compared with;appropriatehdata from elsevhere in table Z.ﬂ,l_‘ _;
-In some other areas;‘not,given‘inﬁtable 2, fish apparently form a rather
,‘“higherpproportion~of the diet. For example, Qkutani‘and:Nemotop(l964);'ﬁorhing
on material from the coast of the Alaskan Gulf, gave figures for the occurrence
: of 'scuid and fish.in sperm whale stomachs as,»respectiyely,'45 andlgh,ubut they

-did not meke clear:from how many stomachs these data were derived. Gaskin and
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Cawthcrn (1967) reported on the sperm whales teken in the Cook Stralt and gave a

quantltatlve ratlo of squld to flSh of 1 69: l.‘ They found that flsh specieslmade -

up to 377 of thc stomach contents by welght but thcy d;d not g1ve the total number

of stomachs 1n'whlch fl h vere found.

ek . . R ETN . g T
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taken elsemhere. -

Thc Icelandlc data in table 2 havo only been compared w1th slmllar data from

male anlmals whcre thls was avallablc., It is poss1ble, as sugéestcd by Mlzue

(1951) that the males, bclng solltary, takc a more mlscellaneous dlet than the
ferales Wthh llvc in a harem structure. :sven if thls is the case, the 1n01dcnce

of flsh 1n the d1et of the whales tukcn at Iceland 1s st111 hlgher than 1n those

Thc dlffercnce 1n the 1mportan0c of flsh as food betwe)n thc ICelandlc whales

and those taken clsewherc is 1n fact far grcater than table 2 suggests. These

. “flgures refer only to a total number of whalcs 1n mhlch flsh were found in the
; stomachs, and gqu no 1nd1cet10n of the relat1Ve pr0port10ns of squld and flSh

. when both are, found togethcr. In mOst parts of the xorld flsh are only prescnt

1n the stomachs of these mhales 1n very small numbcrs, and very often as Just

,31ngle spc01mens (sec refcrcnces in table l) The frequent occurrence of flsh

. bones, and, on one occasion 2 very fresh lumpsucker (chlqgterus lumpus),vln the

‘whales which contsined fish ‘or 5quid only.

throats of the Icelandic mhales suggested that many of thbSu mhales had vomlted
when they were cesught. This factor, combined w1th tho long tlmc delqy beforc the
stomachs could be examined, made any detailed quantitative estlmates“of“foodmp
impossi‘ole'.'“Ho\?'ka'veﬂf , the 'proiooi'tions “of ‘fish and squid were noted and these are .
shown in tableHB;'together'mith the emounts of food found in the stomachs ‘of those
- Table 3 shows that only on 3 occasions wore lergé smounts of squid remains
found, and only once in a stomach containing both fish'and squid’ did the latter
prédominate.' ln“thclgreat msjority‘ofjcases'SQuid:remaihs weré found in very small
numbers and’ often as'only”onehof two beaks per stomach. The tendency 'of the ‘whales

to‘vomlt‘may account’ for the high:prOPcrtioh"(6I%)JOTVStomaChS‘Which~contsined

wlittle”focdiofzehyTGGSCription; but” even s0, 43% of: these contained only fish
reméins and it is extremely unlikely that the whales had selectively: vomited any

"squid.

"It has been shown sbove that the dict of the sperm whales taken off the west

coast of Iceland, at leest for the two months of my visit to the station, is very



> 3.

’unosoal Tt 1s howeVor, p0351ble that there may be s0asonal changes in the nature
F.of the food Gaskln and.Cawthorn (1967) found sane monthly varlatlon in the fish

dlet of the whales takon in thc Cook Stralt and tho flgurcs prosented by Okutanl
| and Nemoto (1964) 1nd1cato that thcre may bo some annual changes in the diet of the
sperm whales caught in thp Bcrlng Soa and off the Aloutlan COast.’ It would’be of
1nterest to compaxe the rosults glVon hére with some from : a future seéson at
Iceland, but there is no evidence to sugpest thest the sperm vwhales cadéht fhéfe do
not‘normaiiy\také‘fioh‘aowtho ohincifai'atom.of theif'aiéf.*glflisgtporhaps,
significant that from conversatioho>Wifh'the %hoiefé‘on‘fholfionsing'plétform at
'icoiand‘if séemédrthaf\squio Wofo"vefy:raroly'soén'in‘fhé’sperhlﬁhaiesmprocessed
there, )

Apart from thu curious naturb of the diet, the species of ‘fish- oaten and the

p051t10ns at Wthh the whalcs werc cgught pose 1nterost1ng problems rogardlng the

feedlng hablts of the sporm nhales in the Donmark Stralt. )

SPECIES CF FISH EATEN AND THE FEEDING HABITS CF THE WHALES

Most of the fish rcmains found in the stomachs consisted of bohoo and
otoliths, and only infrequently were intact recognisable. specimens present.
Thirteen samples were collected and these were wvery kind;y andiquicklylidentified
by Mr A.C. Wheeler of ‘the British Muscum (Natural History). ~.Table 4 \I_L:';sts all the
specimens identified, the numhors of some of the §peoios.in ihéi&éoooiiotomachs,

- and the sizes and weights oflsome of the ihoiyidual‘fish._:raole'5Jgives the
- frequency, of occurrence of the different species found., .
Tables 4 and 5 show that the lumpsucker (C. lum Eus), redflsh (Sebastes spe), | ‘

~and the angler fish (L. piscatorius) were the c0mmonost SngleS of flSh eaten.

Two tyres of fish crania were present in the great maJorlty of stomachs examined;
some specimens of these were collected and found to be of C. lumpus and Sebastes sp

- These two species were, therefore, much commoner. than table 5 suggcsts.

L. piscatorius was also more frequent than is apiarent in tablo 5, but not to the

seme-extent as C. lumpus and Sebastes.. .. . .

" All of the fish species found, with the possible exception of P, virens,
‘live on, or near to, the- scea bed for:the majority . of their lives. Sacmundsson
(1949)  lists the marine fish of Iceland but is meinly concerned with those species

living inside the 400 m. depth contour. With the exception of S. mentella all the
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\ species in tables 4 and 5 are given by him together with their depth distributions.

Andrlyashev (1954) g:.ves dt,pth dlstrlbutions for all these spec:.es 1n thu north

| Atlantlc and AI‘Cth Oceans the lower limits of‘ some of Wthh are consa.derably deeper

than those of Saemundsson._ It therefore seems poss:.ble that some of these spe01es
. may l:we in decper vatgrs of‘f‘ tho Icelandlc contlnental shelf
, Three of' th\, sPecz.cs f‘ound arc., as adults ~more or less conflned to the

, hot_togn: -

L. piscatorius, toa dupth of 225 m, (Saemurxdsson 1914.9) It ha's been

, recordg,d to 2000 m. (Andrlyashev 19514-) o - . | | ,‘ -

A. minor; to a depth of 400 m. (Saemundsson 1949) 3 to l+60 m. (And.riysshev
1954) . I

~ Raja sp. ‘
) The other 5pecies are, as adults normally found on the bottom, but are also ‘

known occas:Lonal]y to bu pulagm--v . ! . . ‘
C. lumpus; almost alwws found on the bottom' but 1t migrates 1nshore to
‘syawn in spring and early summer, During the rest of the year it lives at
) consn.derable dupths fer off shor«., but at what- dn.pth is, for Ic<.1and unknown.
" (Ssemundsson 1949). Tt has besn rocordsd to 400 m. in the North Sca -
- '(Aﬁdriyashev 1954); |

‘- Sébastés sp;° S. marinus normally lives on the bottom, usually at depths

“between 100 and 500 m. (Andriyashev 1954). It is found off Iceland to depths

of 1000 m. {Szemundsson 1949). S. mentella apperently lives in deeper water .

thsn S. merinus and is found mainly between 300 and 400 m. plus (Andriyashev

1954) . | |

_G__r_}_o_r_}_q.}g partly pelagic on its feeding migrations (Andriyashev 1554). off
| Ioélahd it is found to a’'dspth of 400 m. (Seemundsson 1949), but it also

- ocours rarely to 500 m. (Andrlyashcv 1954)

G. aeglef‘lnus;- found to a dcpth of 200 m. (Saomundsson 1949 Andriyashev

Somniosus sp.?; S. microcerhalus, the Greenland‘,shark,"is the only species

. of"‘ this géhus"knovm to occur’ off‘“ Ioeland' (Bigelow snd Schroeder 192,.8). It is
* recorded to a depth of 1000 m, by Sscmundsson (1949), and, according to
“Bigelow 'and Schroeder (1948) it lies on, or ncar to, the bottom during" the

i'L‘v.sumner, most often at depths of -100 to 300 fathoms. (183-549 m.)..
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It scems, therefore, that almost all of the fish specics taken by sperm
whales off Iccland are likely to be found in depths of at least 400 m, and it is
possible that some of them mey live at considerably greater depths., It also seems
probablc that the sperm whales feed on the bottom to obtain these species, end the
prcsence of stones in the stomachs of some of these whales is additional evidence
for'this. It is interesting to noté that the Greenland shark also includes in its

‘diet skates, Sebastes, Cyclopterus, P. virens, cod, haddock, and Anarhichas, '

‘ (Bigelow and Schroeder 1948).

Figure 1 shows the positicns wherc 48 of the L9 sperm whales with food in the
stomach were caught;

Fig&re 1 shows that all thé animals considercd here were caught in waters. of
about 500 to 2000 m. depth. If the whales were feeding on the bottom near to ‘these
positions then they must dive to considerable depths.

There is good evidence, from the presence of stones and bottom living animals
in the stomaéhs, that sperm whales do feed on the sea bed. : From this evidence it
has been concluded that sperm whales off the Kruile Islands feed at depths greater
than 300-400 m. (Betcsheva and Lkimushkin 1955) and that in the Bering Sea they
“dive to deeper than 200 m. (Nemoto and Nasu 1964). Gaskin and Cawthorn (1967) -

suggest that’spcrm'Whales in the Cook Streit feed on the bottom, and observed 11
‘animals diving, (which were presumed to be fecding), all of which were in water
betwecﬁ 200 and 1100 fathoms deep (366-2,012 m.). Direct evidence of the depths
.ﬁo which spenn'whales cen dive is provided by Heezen (1957) who lists 16 rccords
éf these animals found entangled in submarine cebles; six occurred in dépths of
ébout 500 ‘fathoms (914 m.) and one at 620 fathoms (1,134 m.).

It is apparent, therefore, that sperm whales can dive to depths of at least
1,000 m, However, the known depth distributions of some of the fish species
eaten by the Icelandic whales do not extend below 500 m. Taling this fact into
considerstion together with the positionS'aﬁ which the whales were caught, it is
suggested that the sperm whalés”takdn'dff the west coast of Iceland feed on the
pottom to depthe of at least 500 m. and possibly, occasionally, to much greater

~ depths,




RECCRD OF CEPHAIOPCD SCARS

.. It has been shown above that squid form only a minor part of the diet of the
Icelandic sperm whales. The samples of squid beaks collected have yet to be
identified, but despite th¢ scarcity of these in the stomachs, cephalopod scars were

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

The sizes of "sucker" scars were recorded for 15 whales, the individual
diameters ranging from 1.7 to 11.5 cms. The size frequency of these scars is shown
in table 6, where it ié seen that the majority were betwesen two. and three cms, in

i -diameter.’ »
Murray and Hjort (1912, p.651) record that a sperm whale teken off the east

coast of-Iceland in 1903 had numerous sucker scars of about 2,7 cms. diameter which

- were attributed to Architeuthis sp. The whale also had large numbers of parallel

scars and contained a piecc,of-squidﬁtentacle;having a maximum diameter of 17 cms,
©. It had disgorged a tentacle of 6 metres in length when being caught. .
- It seems doubtful whether the very large scars in table‘6‘and figure”2>w¢re,
- in fact, caused by squid.. Although their appearance, a conspicucus ring, was
similar to the much smaller sucker scars the size of squid necessary to prpduce
these would far exceed the known dimensions of these animals. (M.R. Clarke pers,
comm.). It is difficult to sce what else could cause these rings, but it is
possible that they are old sucker scars which have stretched as.the whale has grown.
. Scars, presumed clsewhere to be ceused by hcoks on the arms of squid (see.for
example R. Clarke 1956, p.'255)._.were. present on all 65 animals.. ‘Twent‘y:-eight' ) of'\-the .
wh?les_(AE%) had them in an abundancé.varying’fpom moderate to very many. As the
sperm vwhales off Iceland do not apparently feed to any extent on squid, then either
éhéy are very unsuccessful in getting these animals into their mouths or, more
pfobably, they  obtain these scars‘elsewhcre.v»Thcse‘whales‘presumably migrate‘.
ffqm further south and return there sometime in the autunn, and off the Azores
(R;‘Clarke 1956) . end Madsira (M.R. Clarkc~1962)>sperm whales are known to feed
‘ largely upon squid., The sizes of these ?clawﬁuscﬁrsvand their positions on the

heads- of Icelandic whales, however, preclude their being made by any known squids

from the N. Atlantic, Taningia danase, the only large hooked squid knownafrom‘the

N. Atlantic has very short arms and it is difficult to see how they could produce
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scars at such a distance from the mouth of the whale (M.R. Clarke pers, comm.).

It is possible that these long scars are caused, not by squid, but by the ‘teeth .

éf rival bulls, but it is somewhat difficult to see how this could be done. Clearly
it is desirasble that specimens of these "claw" scars and also of the large "sucker®
~scars found at Iceland should be collected, in order to determine whether in fact

- S

they are caused by sq.id.
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SUMMARY

- The contents of the first stomach were examined for 57 male sperm whales-

caught off the west coast.of Iceland.

2. Forty-nins stomachs contained food (86%), forty-eight (98%) of these hed fish
remains, twenty-two (4.3%%) had exclusively fish and bh1§'dne‘(2%)'had 

exclusively squid.

3. In contrast to other arcas of the world, fish is the major part cof the diet

of the Icelandic spefm whales,
4o Al) except one of the fish species eaten are normally found on the seca bottom,

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

and L. piscatorius.

6. The majority of the fish species easten occur to depths of at least 400 m,

and some may live considersbly deeper.
7e A1l the whales were caught in water between 500 and 2000 m, in depth.

8. It is suggested that Icelandic speim whales feed on the bottom, to depths of

at least 500 m, and possibly much dseper,

9. Scars, assumed to be caused by squid, were present on 65 animals. Some of

these scars arc abnormally large.
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Table 1

REGION

N. Atlantic

B. coast of Iceland
Shetlands
Faroes

Norway

W. coast of Ireland

Azores
Newfoundland

and Labrador

N. Pacific

Bering Sea and
Llaskan Gulf
Kamchatka
Kurile Islands.
Japan

Brit, Columbia

California

Eastern tropical Pacific

Ecuador
Cock Strait

Lntarctic

Pelagic

S. Georgia and
S. Africa

SOURCE

 Millais (19506)

Murray and Hjort (1912)

 Haldene (1905), Millais (1906)

inon (1936), Degerbdl (1940)
Hjort and Ruud (1929)
Hemilton (1914)

R, Clarke (1956)

Sergeant (1966)

Okutani and Nemoto (1961)
Tomilin (1957) .
Betesheva and .kimushkin (1955)

Mizue (1951)

Robbins et al (1938), Pike (1950) |
Rice (1963)

Beale (1839)
Krefft (1954)

- Gaskin and Cewthorn (1567)

R. Clarke (1956), Korabelnikov (1959)

Matthews (1938)



| Table 2

& S.hfrica

' 'NO. STOMACHS NO. STOMACHS % STOMLCHS  SEX OF
LOCALITY SOURCE, WITH FOOD WITH FISH  WLTH FISH WHALES
Iceland ~ Present author W9 48 o 98 .8
Azores R, Clarke 28 4 14 : &+ 9
(1956)
Kuriles Betesheva and 360 110 | 30 ?
tkimushkin (1955)
Kemchatka  Tomilin (1957) 21 N 19 ?
Japan Mizue (1951) 809 68 8 3
Antarctic R, Clarke (1956) 56 7 13 é
( pelagic)
| ~ Korabelnikov (1959) 115 6 5 8
8. Georgia Matthews (1938) 63 7 11 &+9Q

Table 2:

% incidence of fish in the stomachs of sperm whales taken from different

parts of the world.



Teble 3

AMOUNTS OF FOOD IN STOMACH

MUCH MUCH . MOD. 10D, IITTIE. -LITTIE . e
FISH SQUID PISH SQUID FISH SQUID TOTLL
'NOS, STOMLCHS
WITH SQUID : 1 1
ONLY.
“NOS. STCHMLCHS
WITH FISH 2 3 L 22
ONiY.
b'e b'e
x x
x x
X x
x x
b'e x
STOMACHS b4 x
CWITH b4 b 4
FISH LND » _ x X
SQUID* e o %
X b'e
X X .
'd x 26
b'e x
b'e b'e
X b'e
b'd b'e
x x
x x
X %
x x
x b's
X X
X x
X bd
X x
TOTALS 12 3 6 2 30 22 L9

* Individual animals.

Teble 3, Quantities of food found in the first stomach of the sperm whales
taken at Iceland 1967.




Table 4

VHAIE  RECCGNIS!BIE FISH REMAINS IN THE STOM/CH
NO.
ICE 55 20+ Cyclopterus lumpus™ (léfgesf 38 cms length minus tail fin, wgt. 3 Kg).
59 Lophius piscatorius (cranium width 13.8 cms) o
62 L. piscatorius, 4 Sebastes sp., Pollachius virens?
64 1 Cadus seglefinus? ,** Gadus morhua | o
65 Sebastes Spe, (cfanium length 18.7 cms), 1 Somhiosus sg.?, 2 C. Jlumpus
66 2 C. lumpus \ . » ' |
74 G. morhua, Sebastes sp., {at least 2), 1 unidentified otolith,
91 3 C. lumpus® ) ST
99 G. morhua (at least 3) Sebastes sp., (at least 3, cne with cranium length
11.6 cms)
104 19 C. lumpus (largest S. L. 33 5 ems, wgt. 2.7 Kg.), 6 L. plscatorlus
(1largest 108 cms long minus tall fin, one S.L. %6.5 cms., '2 with S.L.
60 cms. +), 1 Sebastes nentella, (S.L. 38 cms)
106 1 Sebestes spe,” 1 unidentified shark
110 3 C. lumpus® |
111 P, virens (cranium length 17 8 cms)
121 3 I. piscatorius®
12, 1 C. Jumpus™ » , ‘
132 12 €., lumpus,® 2 Jnarhichas minor, (one cranium length 13 cms); 1 Sebastes
sp. (S.L. ca 39 cms). '
140 1 Raja sp.
167 1 C. lumpus® (in throat)
168 Sebastes sp.
172 ca 6 _ , lumpus™®
* Tdentified on the platform from intact specimens
*¥ Tentatively identified on the plaetform, Since G. morhua otoliths were
present in the stomaphithé\specimen may have been of this species.
Table 4 Fish species identified from the stomachs of the sperm whales at Iceland

1967. The table includes the numbers of some species found in individual

stomachs, and the éize,and.ﬁéights of some of'the_individual fishe



No. of whales
in which species
was presente

Table b

Table 6 -

SPECIES

Co
lumpus
: )

i
Sebastes ¢
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Frequency of nccurrance of identified fish species o
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. 1,7 1211 2.6 [ 3.1 3.6 | bat | 2a6| 5.1 5.6 | 631] 6.6 701] 7.6 | 8.1 8.6] 9.1 | 9.6 | 10.1] 1006 | 11.1
Diam ! 1 1 t ! ' A PO T B 22 F 1 t L A t 1 t s
(ems) 15,0 [2.5 | 3.0 3.5 | 4.0} 4.5 5.0 [ 55| 6501645 | 7.0°0725{18,0 | 8.5 | 9.0] 9.5 [10.0 {10.5 | 11.0 | 11.5
- “. ,,‘ - .’» , . R A ,;
Noso ¥ | 15 1 18| 361 3 | 7 | 1 123 | 1 &1 ) | S A - ) - - s -
i N S N A
* In addition to the above were:4i between 240 —~ 2.5 cms U A gy -
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Many! " 2,0 - 3.0 o~ DS/ D By
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‘ Fig, 1

. -Catch positions (with number of whales taken) of forty
_ - . whales in which food was found in the stomach, . - =~

eight -




