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ABSTRACT

Stomachs from 58 harp seals Phoca groenlandica from the northern parts
of the Barents Sea were col1ected between August 20 and September 5
1987. Fiftysix of- t~e stomachs contained identifiable contents. The
amphipod Parathemisto libel1ula was the most common food items, found
in 98% of the seal stomachs and constituted 57.9% of total volume.
Fishes were found to be the second most important prey group. with
arctic cod Boreogadus saida as the dominant species followed by
Nybelin's sculpin Triglops nybelini and Greenland halibut Reinhardtius
hippoglossoides. Decapods, mainly Pandalus borealis, were also common
as prey of harp seals. No sex or age related differences in choice of
food were found. From knowledge of depths at locations seals were
collected and precence of fresh bentic fish in the seal stomachs, harp
seals were assumed to be able to collect food at depths below 300 m.
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IntroducUon.

The harp seal Pllocagroenlandica is an important species of the marine

ecosystem in the Baren~s Sea. Its impact on the system is dependent on

the size of the population and lts food hablts. No recent estlmate of the

populatlon size exist. In 1978 the populatlon was estimated to number

800.000 seals with an annual Increase of about 5% (Benjamfnsen 1979).

Durfng the early 1980's the population size was believed to exceed 1mill,

whl1e the populatlon size the last years probably has decreased (Ulltang

and 0ien ,1988),

Markussen and 0ri.tsland (1985) estlmated a population of 1mil1. harp

seals in the Barents Sea needing 1.4 to 4.2 milJ. tons of food every year
! ", .'.'.. ., . ·0 . '

de'pendlng on prey organism. Knowledge of the feeding habits of harp seals

. f5, however. scarce.Most ofthe available fnformatfon fs based on material

.c'ol1ected durlng the breedlng season (Sfvertse~"1941, Myers 1959,

Sergeant 1973, Bowen 1985), and most of the Quantitative information

orfglnates from the northwest Atlantlc stock. The present paper reports on
. .

feeding habits cf harp seal collected along the summer fce edge of the
. . . .

Barents Sea.

Material and methods.
I

Stomachs of 58 harp seals were collected at the lce edge ln the northem

parts of the Barents Sea (79°15'-79°55' N, 27035'-44050'E) in the perfod

from August 20 to September 5 1987. The seals were shot in the water and

immedlately dissected on the deck. The stomach contents were rinsed

through a sfeve with mesh sfze 1mm and then frozen. Teeth and sex organs

were sampled for age determination and evaluation of stage of sexual
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matur1ty. Water depth at most of the hunting sites was recorded using the

echo-sounder onboard the research vessel.

.
In the lab the stomach contents were sorted to the lowest posslble

taxlonomle level. Total wet welght of the eontents and volume pereentages

(V) of the major prey groups were registered. A non-trace frequeney of

occurrence (0) was calculated for the main prey groups, accordlng to 6igg

and Perez (1985>' Prey represented by traee elements only, like beaks of

squfd and otol1ths of ftSh, were exeluded from these ealculat10ns and were

only examlned for qualitative purposes. In order to evaluate the relative

e Importance of different preys, an abundanee faetor (A) was ealeulated as:

A =VxO.

5izes of testis or presenee of corpora lutea or albieantla in ovaries were

used to evaluate the stage of sexual maturlty. The age determlnatfon was
"

per~qrmed readlng growth lalrs In the dentlne of cross sections of the

eanine teeth.

Results.

• Two of the eolleeted stomaehs were empty. The mean drained wet

welght of the rest of the stomaehs was 273 ± 253g (50) w1th a range from

0.1-1326g. The main prey groups and thelr relative contribution to the diet.
Of the harp seals are shown fn Table 1.

It appears that amphiPodS.IS the most Important prey group. The

amphlpod group eonsists almost entlrely of ParatlJemlsto Ilöellula (Tab.2).

Ffsh eonstltute the seeond most lmportant prey group, and Is dominated by

polar eod (Ooreogadus saida ). More benthic ftsh like Greenland hal1but

(RelnIJardt/lJs IJlppoglossofdes) amI Nybel1n's sculpln ( Trfglops nyöelfnf)

were also common. The largest fraction of the fish group consisted of
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partly dlgested ftsh whlch was not ldentlfled to specles level. Thls

fractlon Is not lncluded In Table 2 and contstttutes 63.7% of the flsh

volume In Table 1. Some specles were only found as traces In sIngle seal

stomaehs and were excluded In Table 2. They lnclude the copepode

PareuclJaetaglaclalls # the Isopode Idoteagranulosa, and the blvalves

Astarte ell/ptlca and Ledapernula.

The harp seal sample conslsts of 23 females and 35 males. The mean age

of. females was 7.2± 4.7yrs (range 1-16 yrs) and of males 8. J±4.5yrs

(range 1-15 yrs). In order to test for age and/or sex related dlfferences In

• dtet, we grouped the stomach contents or adult males (N=23,+2 empty

stomachs), subadult males (N= 12), adult females (N= 11), and subadult

~emales (N= 12) respectlvely (Flg.'l). No slgnlflcant dlfferences In dlet

were found between males and females (x2=0.190, p=0.66). or between.,
r .. . .' . '

adults and subadults (X2=0.365. p=0.55). Wtthtn the 4 groups In Flg.1.,
I:

SU~~d~lt females and adult remales were dlHerlng the most In cholce cir

. rood. Thls dtHerence was. however. not slgnlrtcant (X2=2.318. p=0.13).

·e
The mean depth recorded where stomaehs contalned freshly eaten

benthlc flsh (N= 12) was 256m ± 61 m, wlth a maxImum recorded depth of

340m.

Dlscusslon.

.Durlng summer pertods large herds or harp seals are normally observed

In th.e open waters between the coast of Flnmark (northern Norway> and

. the Svalbard - Franz Joser Land archtpelagoes. Durlng our neId work, a lot

or etrort was used trylng to detect some or these herds In order to

tncrease the POSSlb111ty of gettlng a large sampIe slze. All attempts In

detectlng herds of harp seals fatled to succeed. Along the lee edge;
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however. in the northern parts or the 5arents Sea, Single indivlduals and

scattered groups of harp seals were observed. and flnally the sampllng

was concentrated In thls area.

,5igg and Perez (1955) proposed a modifled volume method which

incorporates measure of volume and frequency of occurrence of different .

food items In order to assess marine mammal food habits. The abundance

factor calculated in the present work is a modification of that method. The

non-trace frequency or occurrence Is Incorporated In order to moderate the

effect on the volume precentage of one Jarge prey organlsm In a single

• stomach. :;',,, .

The Information on dlets or harp seals Is scarce. Myers (1959) found rlsh

remalhs' with herrings (Clupea lJarengus) as the dominant species in a,

sample of 155 harp seals rrom' Canadlan waters. Sergeant (1973) states

that pelaglc fish. especially capel1n (t1allotus villosus), plus pelaglc and

benthlc crustaceans were the most Important preys, He collected some,

harp seals summering in the coJd waters between northwest Greenland and

the Canadlan arctlc a'rchlpelago. Although small sampIe slze. these seals

were malnly eating arctic cod and varlous crustaceans Includlng P.

I/bellvla. 50wen (195~) has ~naJysed aval1able data on feeding of the, .
northwest Atlantic harp seal popuJatlon and concludes that they malnlY,., ,
feed on pelaglc flshes dominated by capeltn and arctlc cOd. and on a

variety of invertebrates where euphausids and shrimps 'are the most

dominant.

Of the Information on dlets of the northeast Atlantlc population.

5mirnov (1924) states without any 'further information on number of

seals. age. sex etc.•that pelaglc crustaceans and polar cod followed by

capelin. herring and pelagic molluscs are the most important preys~
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Slvertsen (1941) found that young of the year harp seals after weanlng

starts feedtng on pelagtc crustaceans, especfally the euphausfds

TIJysanoessa Inermls and TIJysanoessa raseIJlland the amph1pod Anonyx

nugax. Yearl1ngs had adifferent dlet lnclUdlng capelln and shrimp specles

llke Splrontoearls tur:.qlda and crangon erangon Information on adult dlets

, were based on 2 an1mals wfth contens 1n thefr stomach contalnlng T.

raseIJ,.,. and Cerangon.

The results or the present paper seem to correspond to the results or

the analyses of harp seals from the cold waters between Greenland and

e Canada reported by sergeant ( 1973).

One single harp seal was shot In the southern Barents Sea, but was

excluded from our sampIe slnce collected dlstantly from the rest or the

sample. Thls seal, however, had eaten capelln, lndlcatlng thls specles asa

potential prey for harp seals In the Barents Sea.

It seems when eomparlng results from lnvestegatlons of stomaehs from

different seal specles roragelng, at least partly, pelaglcally In assoelatlon

wlth the lee edge both In European and Canadlan Aretlc, that pelaglc

, crustaceans lncludlng P. Il/Je!lula and arctle cod are the most slgnlrlcant

preys (Lowry et al. 1980, Bradstreet and Cross 1982, Gjertz and Lydersen

1986, Smlth 1987, Lydersen et a1.1989),

Sergeant (t 973) suggests dlvlng abl1ltles or harp seals down to 250 m

based on reglstratlons or rresh bethlc rtsh In stomaehs of seals collected

In areas or known depths. We eolleeted harp seals eontalnlng rresh benthlc

flsh on depths deeper than 300m.' R. IJ/ppoglossoldes was one of the

specles we consldered benthlc. Thls specles 15, however, found to have a

bathypelaglc mode of lIfe (Chumakov 1969) feeding In the water column
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(Haug and Gulliksen 1982)., and might therefore seem unsulted as indlcator

of foraging depths of harp seals. Most of the R lJippoglos..c;oides in the

5valbard area are however, caught on depths below 200m (Goda and Haug

1987) and Chumakov (1969) states that R lJippoqlo$'$'Oides sink to the

boUom during day time which is when most seals were collected. Thus the

present study indicates that the harp seal might feed on depths down to at

least 300m.

As a concluslon, amphlpods,malnly P. l/bellulCl were found to be the

most slgnificant food item of harp seals feeding along the lce edge in the

northern parts of the Barents 5ea. Flshes were found to be the second most

Important prey group, with arctlc cod as the dominant species followed by

T. nrbelini and R lJippoglosso/des. No signlficant sex or age related

differences in cholse of prey were found. The seals mlght be able to search

for food at depths down to 300m.
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Table t. Distribution of major groups of preys from stomaehs of harp seals
collected in northern parts of the Barents Sea autumn 1987.
Volume percent (V) referres to volume of prey group compared to
total volume of all preys. Occurrence (0) is the number of seals '
with prey group in stomach compared to the total number of seals.
The abundance factor (A) 1S V x O.

Prey group Volume percent Occurrence
(V) (0)

Abundance factor
(A)

•

Fjsh
Amphlpods
Decapods
Cephalopods

28.0
57.9
13. t

1.0

0.70
0.98
0.66
0.29

19.6
56.7

8.6
0.29



Table 2. Distribution of prey species within each main prey group from
stomaehs of harp seals collected in northern parts of the Barents
Sea autumn 1987. Volume percent (V) referres to volume of one
.prey species compared to total volume of all preys.in that group
Occurrence (0) is the number of seals with prey species in stomach
compared to the total number of seals. Abundance factor (A) is V x
O.

Prey species Volume percent Occurrence Abundance Cactor
(V) (0) (A)

Pish: ,

.Boreogadus ssida 56.1 ·0.36 20.2
Triglops nybelini 23.2 0.27 6.3
Reinhardtius hippoglossoides 16.9 0.18 3.0
Other fjsh 3.8 0.12 0.5

including:
Sebastes marinus
Hippoglossoides platessoides
LeptOclmusmaculatus
Benthosema glaciale

... Liparis sp..

. Amphipods:·
. Parathemisto libellula 99.6 0.98 97.6

Gammarus spp. 0.2 0.07 .0.01
Other amphipods 0.2 0.02 0.003

Decapods
Panda1us borea11s 95.0 0.66 62.7·

• Sablnea septemearelnatus 2.0 0.13 0.26
Other decapods . 3.0 0.09 0.27

., fncJudfng:
Lebbeus polaris
Pasfphaea tarda

.-

Cephalopods
Gonatus fabr1e11 83.3 0.27 22.5
Oetopods 16.7 0.04 0.7

fncludfng: .
Bathypo11pus aret1cus
Elodone ckrhosa .
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Fig~ 1. Results fromuriiilysis of stomach cori.tents of tiarp seals
of different nge nnd sex groups collectedin the Dör-ents
Sen summer 1967.


