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The distributional patterns of Barents Sea harp seals (Phoca groenlandica) throughout the year are 
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breed in February-March in the White Sea. Moulting occurs during April to June in the White Sea and 
southern Barents Sea. Feeding.behaviour is closely related to the configuration and localisation of the 
drifting sea-ice during summer and autumn (June-October) when the seals follow the receding ice edge, 
retiring gradually northwards and northeastwards in the Barents Sea. The southward movement of the 
population in autumn probably takes place in November prior to the advance of the ice edge, and is likely 
related to food-search. Apparently, most Barents Sea harp seals seems to concentrate at the southern end 
of their range in winter and spring. 
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Introduction 
Three stocks of harp seals (Phoca groenlandica) 
inhabit the North Atlantic Ocean, whelping 
respectively at Newfoundland and in the Gulf of 
St. Lawrence (the Northwest Atlantic stock), off 
the east coast of Greenland (the Greenland Sea 
stock). and in the White Sea (the Barents Sea 
stock) (Sergeant 1991). All three stocks have been 
subjected to exploitation, and have been managed 
separately. Recent studies of stock identities 
based on studies of allozymes have revealed 
significant differences between the Northwest 
Atlantic stock on one side and Greenland Sea and 
the Barents Sea stocks on the other, while no 
evidence of differences between the two latter 
was observed (Meisfjord & Naevdal in press). 
Most likely, some mixing of these two stocks 
occurs. It has been hypothesised that harp seals 
from the Barents Sea and from the Greenland 
Sea intermix during the summer in waters off 
Svalbard (Sivertsen 1941). Such mixing between 
these two breeding stocks on feeding grounds is 
confirmed from more recent tagging experiments 
(Oien & 0ritsland 1991). 

In the Barents Sea, the harp seal is the most 
abundant seal species. Harp seals are traditionally 
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caught by Soviet/Russian and Norwegian sealers 
in March-May in the East Ice, i.e., the pack-ice 
areas in the White Sea and southeastern Barents 
Sea (Wollebaek 1907; Iversen 1927; Sivertsen 
1941; Jakovenko 1967). Norwegian estimates sug- 
gested a total stock size in 1978 of ca. 800.000 seals 
producing approximately 170,000 pups annually 
and increasing at an annual rate of about 5% at 
that time (Benjaminsen 1979). In 1980, Soviet 
aerial surveys confirmed a pup production similar 
to the Norwegian 1978 estimates (Anon. 1992). 
However, later Russian surveys and Russian and 
Norwegian age composition data indicated that a 
reduction may have prevailed in recruitment after 
1985 (Anon. 1992, 1994; Kjellqwist et al. in 
press). Large bycatches of harp seals in gill-net 
fisheries during the harp seal invasions in Norweg- 
ian coastal waters through 1986-1988 (Haug et al. 
1991) may have influenced the 1986-1988 cohorts, 
which show a consistent low representation in 
Norwegian catches of moulting harp seals in the 
East Ice in recent years (Kjellqwist et al. in press). 
Recruitment of one year old seals to the moulting 
stock did not improve significantly until 1992 
(Kjellqwist et al. in press), and Russian aerial 
surveys, conducted in 1991, resulted in an esti- 
mate of 141,600 breeding females in the White 
Sea that year (Anon. 1994). 
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Although there are uncertainties connected to 
the present abundance of the Barents Sea harp 
seals stock, there is no doubt that this numerous 
species is an important predator. Field studies 
designed to identify the composition and quantity 
of prey consumed and to evaluate the ecological 
role of the Barents Sea harp seals are now in 
progress (Nilssen et al. 1991,1992,1994, in press). 
The intention is to include the species into a 
multispecies assessment model (MULTSPEC) for 
the Barents Sea (see Bogstad & Tjelmeland 
1990). 

Knowledge of the distribution of the harp seal 
stock is necessary to reveal its role in the eco- 
system. By combining data on abundance and 
distribution, knowledge of energy requirements 
of individuals, and geographical and seasonal 
variation in diet and its energy content, it is pos- 
sible to perform an evaluation of the impact of 
harp seals on commercially important fish species 
(and also the impact of fisheries on seals). The pre- 
sent study summarises current knowledge of the 
migrational patterns and the seasonal distribution 
of harp seals in the Barents Sea and adjacent 
waters, based mainly on recent Norwegian and 
Russian field observations. Additionally, infor- 
mation from available literature on the seasonal 
distribution of Barents Sea harp seals has been 
consulted (Wollebaek 1907; Smirnov 1924; Iversen 
1927; capskij 1938, 1961; Sivertsen 1941; Popov 
1970). 

Materials and methods 
Information on incidental sightings of harp seals 
since 1968 in the Norwegian and Barents Seas 
was extracted from a database at the Institute 
of Marine Research (IMR), Bergen, comprising 
data received from IMR research vessels, reports 
from Norwegian fishing vessels, reports from 
Norwegian coast guard vessels and reports from 
Russian research vessels. These reports include 
observation date, position and in some cases also 
approximate herd size and comments on activity 
and behaviour. 
In addition to these incidental sightings, harp 

seals distribution data were also available from 
Norwegian and Russian surveys where all 
observed marine mammals were recorded. Infor- 
mation from these surveys includes observation 
date, position and approximate number of harp 
seals observed. 

Norwegian line transect surveys, designed to 
estimate minke whale (Balaenopfera acuforo- 
strata) abundance, were conducted in the North, 
Norwegian and Barents seas during the summer 
(July-August) in 1987, 1988 and 1989 (see 0 ien  
1989, 1990, 1991). In 1992 (July-August) and 
1993 (April-May, June-July, August-Sep- 
tember) Norwegian scientific surveys designed 
to catch minke whales along predetermined line 
transects were conducted in five subareas ex- 
tending from Lofoten at the Norwegian coast 
in the south, along the Kola coast in the east, 
around Bjarnaya and at the western coast of 
Spitsbergen in the north (Haug 1993; Haug et al. 
1994, in press). All marine mammals observed, 
including harp seals, were recorded during each 
of these surveys. 

During Norwegian ecological harp seals inves- 
tigations conducted at different parts of the year 
(Nilssen et al. 1991,1992,1994, in press), all harp 
seals observations were recorded. Surveys were 
carried out in February 1993 in the drift ice in the 
southeastern Barents Sea, in March-April 1992 
in Varangerfjord, North Norway, in June 1991 in 
open waters and along the fringe of the pack-ice 
between Novaja Zemlja and Hopen, in Sep- 
tember 1990 and 1991 and in October 1992 in the 
pack-ice belt between Svalbard and Franz Josef 
Land. 
In December-January 1965/1966 and 1966/ 

1967, in June 1965, in July 1960, 1965 and 1992, 
in September-October 1967, in November 1987 
and in December 1960 Russian shipboard surveys 
were carried out to explore the distribution of 
seals (including harp seals) and polar bears (Ursus 
matirimus) from the White Sea in the south, along 
coasts and the fringe of the pack ice in the Barents 
Sea and in the Kara Sea (along the eastern coast 
of Novaja Zemlja). In July 1983, in August 1981 
and 1983, in September 1983 and in October 1987, 
Russian aerial surveys were carried out in the 
Barents Sea, covering large areas from the Kola 
coast in the south to the fringe of the pack ice in 
the north by flying transects in order to explore 
the distribution of seals (including harp seals) and 
polar bears. 

Each harp seal observation given in Fig. 1 gives 
no information about the numbers of animals 
observed and therefore an observation might rep- 
resent a single seal or a group of seals. Due to 
the gregarious nature of harp seals, the latter is 
the more usual, in some cases with groups of 
several thousand seals. This gregarious occur- 
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of Spitsbergen (Fig. 1). Occurrence in June of 
large numbers of harp seals in their latest stages 
of moulting along the edge of the drift ice in the 
central Barents Sea southeast of Hopen (mainly 
west of 40"E) was verified during a Norwegian 
harp seal survey in mid-June 1991 (Nilssen et al. 
1992). 

Particularly many Norwegian observations are 
available from July, mainly due to enhanced effort 
caused by the extensive minke whale surveys in 
1987-1989 and 1992-1993 (0ien 1989,1990,1991; 
Haug et al. 1994, in press). The 1989 minke whale 
sighting survey had the most complete coverage 
of the Barents Sea area (0ien 1991), and harp 
seals were seen along the edge of the ice east 
of Svalbard and to a considerable extent also 
pelagically in the central and southeastern Bar- 
ents Sea. Russian observations made during an 
aerial survey in 1983 and a research vessel survey 
in 1991 confirm the pelagic occurrence of harp 
seals to the west of Spitsbergen, and also the 
occurrence of considerable numbers of animals 
occurring on the ice between B j ~ r n ~ y a  and 
Hopen. 

rence is very characteristic of the species, and 
makes misinterpretations with other seal species 
rather unlikely. Abundance estimates and the 
exact distribution of harp seals cannot be given 
based on the present observations. First, because 
the surveys do not cover the entire Barents Sea 
area simultaneously at any of the given periods. 
Second, because the sighting effort varies 
between time periods and areas and in the case 
of incidental sightings, is not quantifiable. The 
present study can only give the trends in dis- 
tribution and annual migrational patterns. 

Results 
January-February 

Very few incidental sightings of harp seals are 
available from January to February. This is partly 
due to the restricted period of daylight. However, 
research surveys conducted off the Kola coast 
and in the southeastern parts of the Barents Sea 
(northeast of Cape Kanin) and in the Pechora Sea 
in 1966, 1967 (Russian) and 1993 (Norwegian) 
yielded the presence of considerable numbers of 
harp seals in these areas (Fig. 1). During the 
ecological studies in February 1993 approximately 
75% of the captured harp seals were subadults 
(Nilssen et al. 1994). Only a few stragglers were 
recorded on the Norwegian coast during this 
period. 

March-April 

In March and April, harp seals were seen north- 
west of the mouth of the White Sea, in Var- 
angerfjord on the Norwegian coast, to the east of 
B j ~ r n ~ y a  and off the western coast of Spitsbergen 
(Fig. 1). 

May 
In May almost all harp seals were seen in the 
area between the coast of North Norway and 
Spitsbergen (Fig. 1). 

June-July 

In June and July, harp seals were seen in open 
and pack-ice waters from Novaja Zemlja to the 
eastern coast of North Norway, along the pack- 
ice belt in the north and along the western coast 

August-September 

In August and September, the distribution of 
harp seals seems to depend very much on the 
localisation of the pack-ice edge. Russian obser- 
vations made during aerial surveys with sub- 
stantial coverage in 1981 and 1983 revealed harp 
seals confined to the pack-ice belt east of B j ~ r -  
n ~ y a  and Hopen in the central part of the Barents 
Sea both in August and September (Fig. 1). The 
August observations are supported by Norwegian 
observations which also include harp seals 
observed in open waters and in the Franz Josef 
Land archipelago (Fig. 1). During Norwegian 
field studies of harp seals ecology in the Barents 
Sea in September 1990 and 1991, it was observed 
that the seals were confined to the northernmost 
parts of this ocean (between Svalbard and Franz 
Josef Land at approximately 78"-8OoN), and 
always close to - also to some extent within - 
the pack-ice belt (Fig. 1). During minke whale 
investigations in 1993, some harp seals were also 
seen west of Spitsbergen. 

October 

The majority of harp seal observations from 
October were located between the 76"N and the 
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Fig. I. Norwegian (circles) and Russian (squares) sightings of harp seals (singles or groups of animals) at different times of the 
year in the Barents Sea. Sightings data were recorded either incidentally or during special Norwegian minke whale and harp seal 
surveys and Russian marine mammals surveys; the shaded areas are those covered by the two latter survey types. 

79"N parallels between Spitsbergen and Novaja 
Zemlja, always confined to the ice edge (Fig. 1). 
The Norwegian observations are almost exclus- 
ively from a harp seal ecology investigation survey 
performed in October in 1992. Harp seals were 
then observed to migrate from approximately 
79"N and southwards to ca. 76"N within a period 
of two weeks due to low temperatures which 
caused the ice cover to move rapidly southwards. 
Russian surveys performed using planes and 

research vessels in 1987 confirm an easternly dis- 
tribution of harp seals along the ice edge. 

November 

During the first week of November 1987, Russian 
research vessel surveys observed most harp seals 
to be confined to the fringe of the pack ice 
between 45"E and the northwest coast of Novaja 
Zemlja (Fig. 1). Some seals were also observed 



168 T. Haug et al. 

further south along the western coast of Novaja 
Zemlja, while no seals were observed along the 
southwest coast of this island, in the southeastern 
Barents Sea or along the Kola coast (Fig. 1). 

December 

Russian ship board surveys in December 1960 and 
1965 revealed harp seals confined to pack ice in 
the areas between the southern coast of Novaja 
Zemlja and Cape Kanin (in the Pechora Sea) 
(Fig. 1). 

Discussion 
January-February 

The presented observations of harp seals in the 
southeastern Barents Sea in this period are con- 
sistent with previous knowledge that by the end 
of January and in early February the majority of 
mature seals, first the females and somewhat later 
the males, will habitually move south towards and 
into the White Sea to prepare for the breeding 
season which includes whelping (c. 20 February 
to 5 March) and ca. 12 days lactation (Iversen 
1927; Sivertsen 1941). In winter the north and 
northeastern parts of the Barents Sea are usually 
covered with dense pack ice (Loeng 1989), which 
makes occurrence of harp seals in these areas 
rather unlikely. In January and February the 
majority of Barents Sea harp seals seems to be 
concentrated near the southern end of their range, 
including the areas southwest of Novaja Zemlja, 
the northern White Sea and Kola coast (capskij 
1961; Popov 1970). 

March-April 

In early March large numbers of mature seals 
concentrate in the White Sea to breed (Iversen 
1927; Sivertsen 1941). During lactation and for 
some time after weaning, females and pups will 
move passively with the drifting ice (Popov 1970). 
This drift, which is influenced by prevailing cur- 
rents and winds, is usually northwards and brings 
the pups out into the Barents Sea in April. In 
some years, however, constant northerly winds in 
March and April may move the pack-ice south- 
wards, bringing pups to the southern shores of 
the White Sea. According to Popov (1970), the 
passive drift of pups from the southern part of the 

White Sea estuary northwards past Cape Kanin 
may take from 20 to 50 days, depending upon the 
velocity of the ice drift. This means that the pups 
will be present in the southeastern parts of the 
Barents Sea during the first half of April which is 
also the time they are assumed to start inde- 
pendent feeding (Sivertsen 1941). 

After the breeding period, ending with mating 
ca. two weeks after whelping (Iversen 1927; Siv- 
ertsen 1941), an emigration from the White Sea 
and subsequent feeding migration westwards 
along the Kola coast to Varangerfjord in North 
Norway of the mature females is known to occur 
(Nilssen et al. in press). The present observations 
from Varangerfjord are consistent with such a 
migrational pattern. 

Our observations (Fig. 1) from the northern 
areas indicate that harp seals may also occur quite 
far from the southern coastal areas of the Barents 
Sea in March-April. Throughout April, however, 
most seals are presumed to migrate towards the 
moulting lairs inside and outside the White Sea 
mouth. In these areas, all age groups of the popu- 
lation are known to be gathered by the end of 
April (Nazarenko & Timoshenko 1974; Benja- 
minsen 1979; Kjellqwist et al. in press). 

May 
In early May harp seals occur in their moulting 
areas both inside and outside the White Sea 
mouth (tapskij 1961; Nilssen et al. in press). 
During May, however, the seals seem to start 
moving north and northwestwards into the 
Barents Sea, a migration which leaves virtually no 
animals south of Cape Kanin after 15 May 
(Sivertsen 1941). The immediate stimulus of the 
animals to go northwards is assumed to be the 
disappearance of ice from the White Sea (capskij 
1961). During and after completed moult, the 
seals seem to follow the receding ice edge, retiring 
gradually northwards in the Barents Sea and poss- 
ibly, at least to some extent, also into the Kara 
Sea (Smirnov 1924; capskij 1938, 1961; Wiig 
1988). Smirnov (1924) emphasised that some seals 
may remain at Finnmark and Kola coasts in spring 
before they leave for open waters. The presented 
observations from May confirm this view. 

June-July 

The summer distribution of harp seals will change 
almost continuously in relation to changes in the 
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configuration and location of the driftin pack early autumn distribution of harp seals in the 
ice. From compiled statistics of catches, {apskij Barents Sea will change in relation to changes in 
(1938, 1961) reported that in June, harp seals the configuration and location of the borders of 
(some of them still moulting) were both found off the drifting ice (see capskij 1961). 
the southwestern coast of Novaja Zemlja and 
along the ice edge in the central parts of the 
Barents Sea southeast of Hopen Island but west October-November 
of ca. 40"E as also seen in our material. Obser- 
vations of harp seals in drift ice waters southeast 
of Hopen were also made in June 1973 by 
Christensen (1974). 

During whale surveys in July 1974 and 1975 
(Benjaminsen et al. 1976), large numbers of harp 
seals were observed off the west coast of Novaja 
Zemlja as well as southeast of Hopen and west 
of Spitsbergen. This is consistent with our findings 
(Fig. 1). It has been hypothesized that harp seals 
from the Barents Sea and from the Greenland 
Sea intermix during summer in waters off Sval- 
bard (see Sivertsen 1941). Such feeding ground 
mixing between these two breeding populations 
is confirmed also from more recent tagging experi- 
ments (0ien & Britsland 1991). It is impossible, 
based only on observations, to ascertain whether 
the harp seals observed west of Spitsbergen in the 
present material belong to the Greenland Sea or 
the Barents Sea populations, or both. 

August-Septem ber 

Observations of harp seals in the Franz Josef 
Land archipelago, off the northernmost coasts of 
Novaja Zemlja, and in the northern Kara Sea 
were made in August-September 1979 (J. Naz- 
arenko, SevPINRO, Arkhangel'sk, Russia, pers. 
comm.). These, and the observations presented 
here (Fig. 1) are consistent with previous assump- 
tions, stating that in August and September the 
harp seals disperse along almost the entire ice 
edge from Spitsbergen to the northeastern parts 
of the Kara Sea including part of the Franz Josef 
Land (eapskij 1961). Interestingly, despite con- 
siderable sighting effort in the areas in August, 
only a few harp seals were seen along the southern 
coasts of the Barents Sea and over the continental 
shelf along the west coast of Spitsbergen (Fig. 1). 
The latter could indicate that the Greenland Sea 
and the Barents Sea stocks have started to move 
westwards and eastwards, respectively, at this 
time of the year. Certainly, the ice was distributed 
further south in the Barents Sea in September in 
1981 and 1983 than in 1990 and 1991. Our data, 
thus, support the view that the late summer and 

The observed trend of a northeastward migration 
of harp seals in August is even stronger in October 
when our observations are consistent with pre- 
vious assumptions that the harp seals start to 
move eastwards along the fringe of the pack ice 
towards Novaja Zemlja in October-November 
(eapskij 1961). However, the exact time and 
patterns of migration from the feeding areas in 
the northern parts of the Barents Sea towards the 
White Sea are not known in detail. The presented 
data confirm the presence of seals along the ice 
fringes in the north as late as in early November, 
but also with some animals apparently on their 
way southwards. The southward migration route 
of the animals is assumed to be very close to the 
western coast of Novaja Zemlja (capskij 1961). 
capskij (1961) suggested that the herds of harp 
seals, which during fall and winter comprise mixed 
schools of mature and immature males and 
females, move to southern Novaja Zemlja in the 
beginning of October and usually remain along 
the southwestern coast of the island during late 
fall and early winter. The presented observation 
data set may indicate that this southward 
migration takes place somewhat later (Novem- 
ber). Since the movement of the population to 
the southern parts of the Barents Sea takes place 
before the advance of the ice edge, it has been 
suggested that the migrational mechanism at this 
time of the year is of a trophic character where 
the seals move southwards to search for food 
(capskij 1961). 

December 

The December observations clearly resemble 
those from January-February. eapskij (1961) 
suggested that in some years harp seals might also 
occur in the White Sea and along the Kola coast 
from November on, depending on variable 
weather, ice conditions, and food availability. 
The annual winter occurrence of harp seals in 
Norwegian coastal waters (Nilssen et al. in press) 
suggests that a more westerly early winter dis- 
tribution may have been common in recent years. 
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Fig. 2. Annual migrational patterns of the Barents Sea harp seals. The extensions of the breeding and moulding areas are indicated. 

its range, primarily in the southeastern parts of 
the Barents Sea and in the White Sea where 
breeding and moult occur (capskij 1961; Naz- 
arenko & Timoshenko 1974; Benjaminsen 1979; 
Kjellqwist et al. in press; Nilssen et al. in press). 
Between breeding and moult, a feeding migration 

The annual migrational patterns 

The apparent annual migrational route of the 
Barents Sea harp seals is summarised in Fig. 2. 
In winter and spring (December-May), the stock 
seems to be concentrated at the southern end of 
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of mature females from the White Sea and west- 
wards along the Kola coast, at least to Var- 
angerfjord in North Norway, seems to occur in 
March-April (see Nilssen et al. in press). 

In May, during and after completed moult, the 
seals start to migrate north and northwestwards 
in the Barents Sea. From June the seals are dis- 
tributed both in open waters in the central and 
southern parts of the Barents Sea and in pack-ice 
waters from Novaja Zemlja in the east, along the 
pack-ice belt to the north and along the western 
coast of Spitsbergen. In August, a northeastward 
migration of the animals appears to occur in that 
they seem to disappear both from the western 
coast of Spitsbergen and from the central and 
southern parts of the Barents Sea. 

This north and eastwards trend in migration 
and distribution of the seals is even more apparent 
in October and November. Both the distribution 
and feeding of the harp seals during the autumn 
(September-October) seem to depend very much 
of the location of the pack-ice edge when the seals 
follow the receding ice edge, retiring gradually 
northwards and eastwards in the Barents Sea 
(Nilssen et al. 1991, 1992). 

The exact time and patterns of the late autumn 
migration from the northern parts of the Barents 
Sea towards the southern areas are not known. 
Our observations confirm that the migration takes 
place before the southward advance of the drifting 
pack ice, probably during November. In Decem- 
ber the harp seals appear to have moved south- 
wards where they were observed between the 
southwestern coast of Novaja Zemlja and Cape 
Kanin. 
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