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ABSTRACT

During the period September-December in 2001-2003, ship based surveys of grey seal
(Halichoerus grypus) pups, including tagging, counting and staging of pups, were con-
ducted along the Norwegian coast. All known and other potential breeding areas were sur-
veyed from Rogaland county in the south to Finnmark county in the north. Most of the breed-
ing sites were surveyed only once, but some sites were surveyed 2-4 times. The investigations
resulted in a total minimum estimate of 1,159 grey seal pups born in Norwegian waters. Nord-
land county was the most important breeding arca where about 50% of the pups were born.

Total population estimates were derived from the recorded number of pups born using a
range of multipliers (4.0-4.7), based on observed annual growth rates of approximately 7-
12% in other grey seal populations. This gave a total estimate of about 5,800-6,600 grey
seals including pups in Norwegian waters. However, the total pup production was prob-
ably underestimated due to only one pup count in most of the breeding sites. Observed
mean pup mortality was 1.1% during the breeding season along the Norwegian coast.
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INTRODUCTION

There are three main groups of grey seals
(Halichoerus grypus) in the North Atlantic.
One of these is distributed from the British
Isles northwards along the entire coast of Nor-
way and the Murman Coast of Russia (Bon-
ner 1981, Wiig 1986, Haug et al. 1994). The
species is resident in Norwegian coastal wa-
ters where Wiig (1986) suggested a discon-
tinuous distribution with the largest abundance
in mid Norway (between 63°N and 68° N).

@ynes (1964, 1966) concluded that no grey seal
pup production occurred in the southern parts of
Norway (south of Stad, Fig. 1) in the early 1960s.
Only low and scanty abundance of the species
was recorded in the northernmost parts of the
country (north of Vesteralen, Fig. 1). However
approximately 660 pups were born annually in
the coastal areas between Stad and Finnmark.
To obtain a better basis for management, more

extensive studies of grey seals from Stad to Lo-
foten (Fig. 1) were initiated in 1974, and con-
tinued throughout the 1980s and early 1990s,
when the geographical range of the surveys was
extended to include the entire Norwegian coast
(Wiig 1986, 1987a, 1987b, 1988, 1989, Wiig and
Oritsland 1987, Haug et al. 1994). These studies
indicated that the number of grey seals inhabit-
ing Norwegian coastal waters at that time was
probably much larger than previously reported
for the earlyl960s by Oynes (1964, 1966).

Prior to 1973, the hunt of grey seals was virtu-
ally unregulated (Anon. 1990). In 1973, some
regulatory mechanisms were imposed although
they did not include restrictions on the num-
bers of seals allowed to be taken (Anon. 1990).
A new management regime was implemented
for grey seals in Norway from 1997. The ma-
jor management objective was to secure viable
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stocks within their natural ranges. However,
there was also a requirement that consideration
should be given to conflicts between seals and
fisheries, and that in areas where stocks were
proven to sustain a harvest, hunting could be
used to control population sizes. This objec-
tive was defined in a consensus report from
a group of experts including scientists and
managers from the Ministry of Fisheries and
the Ministry of Environment (Anon. 1990).

An implication of the new management regime
was that the hunt should be restricted by quotas,
and new hunting periods (between 2 January
- 30 April and 1 August - 30 September) were
implemented. Although the population structure
of grey seals along the Norwegian coast was un-
resolved, quotas were given separately for three
management areas: a southwest Norwegian area
including the counties Rogaland, Hordaland and
Sogn og Fjordane (termed Rogaland to Stad); a
mid Norwegian area including the counties More
og Romsdal, Ser-Trendelag, Nord-Trendelag
and Nordland (termed Stad to Lofoten); and a
north Norwegian area including the counties
Troms and Finnmark (termed Vesteralen to Var-
anger). Quotas are set annually by the Norwegian
Ministry of Fisheries and Coastal Affairs, based
on decisions of the national Marine Mammal
Council. This council’s main objective is to pro-
vide management advice to Norwegian authori-
ties in all questions regarding marine mammals.

The introduction of quotas required updated
seal abundance information, and it was recom-
mended that a monitoring program be estab-
lished where the grey seal populations should
be surveyed every five years (Anon. 1990).
A first survey, covering the areas from Seor-
Trondelag and northwards to the Russian bor-
der (Fig. 1), was conducted in 1996-1998 and
resulted in a point estimate of approximately
4,400 grey seals (Bjorge and Oien 1999).
The quotas recommended by the Institute of
Marine Research (IMR) were generally set
at 5% of current abundance estimates (Wiig
1986, Haug et al. 1994, Bjorge and Qien 1999).
In some areas recommended quotas were in-
creased due to assumed immigration of grey
seals from large neighbouring colonies, e.g.,
from the UK in the south (Bjerge and McCo-
nnell 1986, Wiig 1986, 1987b) and from the
Murman coast in Russia in the north (Haug et
al. 1994, Henriksen et al. 2007). In areas with
particular conflicts between grey seals and fish-
eries, Norwegian management authorities have
occasionally attempted to use hunting to control
population size by increasing the recommended
quotas by 20-30%. In 2003, these quotas were
increased substantially, to 25% of current popu-
lation estimates. Also, a bounty was promised
for each grey seal documented killed. This man-
agement regime was extended for 2004-2007.
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In a culling programme during the period
1980-1990, 15 and 943 grey seals were shot
in the Rogaland-Stad and Stad-Lofoten re-
gions, respectively (Anon. 1990). The number
of seals taken additionally by local hunters is
not known. In Finnmark County, Haug et al
(1994) estimated an approximate take of 670
grey seals during the same decade based on
interviews with all local hunters known to pur-
sue grey seals. No other quantitive informa-
tion is available on grey seals taken in regular
hunting activities in Norway prior to 1997.

Current Norwegian grey seal hunting is a game
hunt. All hunters must obtain permission to hunt
from Norwegian management authorities, and
they must also report the results from their hunt.
Grey seal catch statistics are, therefore, available
from 1997. Only 13-49% of the quotas recom-
mended by the IMR, and 11-35% of the quotas
issued were taken annually in the period 1997-
2002 (total annual removals varying between
34 and 176). The increased quotas and bounty
paid in 2003 and 2004 resulted in increased
catches of 353 and 302 seals, respectively. This
was 117% and 97% of the IMR recommended
quotas, although only 30% and 25% of the
quotas issued for 2003 and 2004, respectively.

Grey seals along the Norwegian coast are also
subject to some bycatch mortality. In a mark-
recapture experiment, where 3,571 grey seal
pups were tagged, 7% of the tags were returned
(Bjerge et al. 2002). Incidental mortality, main-
ly in bottom-set nets, accounted for the major-
ity of deaths (79%), and the seals were most
vulnerable during their first three months after
birth, although high incidental mortality pre-
vailed during the first 8-10 months. Interactions
with fish farms by grey seals are known to oc-
cur. Fish farmers are allowed to kill seals when
they interact with farm operations and they are
supposed to report on the takes. There is likely
some lack of reporting which could involve un-
derestimates of the total number of seals taken.

Grey seal pupping occurs in the period mid-
September to mid-October in the Stad-Lofo-
ten region and in November-December in Ro-
galand, Troms and Finnmark counties (Wiig
1986, Haug et al. 1994, Bjerge and Oien
1999, Gunnar Henriksen, Origo milje as, Sta-

vanger, pers.comm.). New ship-based surveys,
aimed at assessing current pup production,
and designed to cover the complete range of
grey seals in Norway, were performed dur-
ing the pupping season 2001-2003. This pa-
per summarises results from these surveys.

MATERIALS AND METHODS

Pup counts

Grey seal pups were counted on islands along
the Norwegian coast where pupping had been
previously observed (Wiig 1986; Haug et al.
1994; Bjorge and @ien 1999; Gunnar Henrik-
sen, Origo milje as, Stavanger, pers.comm.) in
September-December 2001-2003. All known
grey seal pupping sites from the western parts
of the Varangerfjord in Finnmark county to
Egersund in Rogaland county were investi-
gated during the pupping season in the re-
spective areas (Fig.1). Other areas where grey
seals are known to occur were also surveyed.

An inflatable boat was used to search through
the potential grey seal pupping areas, after which
one to three researchers landed wherever pups
were observed, and walked through the pupping
area. Pups were caught when possible, tagged
with Dalton jumbo Rototags (Fig. 2), and their
sex and developmental stage, based on Kovacs
and Lavigne (1986), were recorded. In some cas-
es only developmental stage was recorded. For
sites that were visited several times during the
pupping season all the islands were surveyed on
each visit, and all pups were tagged to ensure that
they were not double counted. No estimation of
the total pup production was carried out because
data on pup stage durations to correct for tempo-
ral distribution of births are lacking for the Nor-
wegian coast. Early pup mortality was calculat-
ed based on the number of dead pups observed
at the pupping sites during the survey periods.

In Rogaland county, pups were counted on
the Kjor islands during visits on 20 November
and 11 December 2001, 18 and 27 November
2002 and on 3 December 2003. Other poten-
tial whelping areas in Rogaland were surveyed
during the periods 18-19 and 24-27 November
2002. Hordaland county was surveyed on 19-
20 November while Sogn og Fjordane county
was surveyed on 1 and 21 November 2002.
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Fig. 2. Grey seal
pups were tagged

to prevent dou-
ble-counting on
subsequent surveys.
(Photo: Sonja Reder)
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The outer islands in Mere og Romsdal county
were surveyed on 28 and 30 October, and on
1 November 2002. In Ser-Trendelag county,
the most abundant grey seal area in Froan was
covered during the entire whelping season.
Visits were on 23 and 26 September, and on
5-7, 18-19 and 25-27 October 2002. Adjacent
areas close to Froan where pupping is some-
times known to occur, and all outer islands
south of Froan in Ser-Trendelag were visited
on 22 and 26-27 October 2002. In Nord-Tren-
delag county, the outer islands from Sergyan
in the south to the boarder of Nordland coun-
ty were surveyed on 18-20 October 2001.

In Nordland county, field work was carried out
from Bindalsflesa to Hensteinen during the peri-
0d 20-23 October and from Grenna to Storbraken
on 27-31 October 2001, but the investigations in
the northern part of the area were not completed
due to poor weather conditions. A more complete
survey to the mid and northern areas on the Nor-
dland coast, which also included Lofoten, was
carried out during the period 11-24 October 2003.

All known and potential grey seal pupping areas
in Troms county were surveyed on 10 and 17-18
November 2003.

In Finnmark county, all known pupping sites
were surveyed during the periods 14-23 Novem-
ber 2001 and 12 November - 3 December 2003.

Multipliers and total population estimates

Total population estimates were obtained by us-
ing ratios (4.0-4.7) between pup production and
one year and older animals taken from other stud-
ies. Harwood and Prime (1978) suggested that
multipliers ranging from 3.5-4.5 would be ap-
propriate for most populations. They found that
16% of the females in the Farne Islands had their
first pup at age 5, 45% at age 6 and 39% at age 7
or over. They used an adult fecundity of 0.9 and
adult and juvenile survival rates 0f 0.94 and 0.49,
respectively, for a population growing by ap-
proximately 7% annually. The highest multipli-
er (4.7) was taken from Zwanenburg and Bowen
(1990) based on 12.6% annual rate of increase in
pup production on Sable Island. They assumed
pregnancy rates of 0.16, 0.71 and 0.91 at ages
4, 5, and 6+, respectively, and adult and juve-
nile survival rates of 0.96 and 0.79, respectively.

RESULTS

The Rogaland — Stad region

In Rogaland, pupping occurred only on the Kjor
islands (Fig. 1). In 2001, 2002 and 2003, respec-
tively 30, 28 and 35 pups were recorded on those
islands. The area was also surveyed in Novem-
ber 2000 when 30 pups were recorded (G. Hen-
riksen, Origo milje as, Stavanger, pers.comm.).
Based on the maximum observed number of
pups an abundance estimate of about 140-170
seals aged 1 year and older was obtained in
Rogaland (Table 1). A total of 146 seals aged 1
year and older was observed during the survey
along the Rogaland coast in November 2002.
Pup mortality was recorded to be 3.3%, 6.7%
and 2.8% in 2001, 2002 and 2003, respectively.

In the Hordaland and Sogn og Fjordane, 5 and
22 grey seals (1+) were observed, respectively.
No whelping was observed north of the Kjor is-
lands in the region.

The Stad — Lofoten region

No whelping was observed in Mere og Roms-
dal, and only 10 grey seals were observed
along the entire outer coast of the county.

Grey seals in the North Atlantic and the Baltic



In the Froan area in Ser-Trendelag, 283 pups
were recorded over four visits (including one
visit to the Grogna area) within 35 days. Pup-
ping outside the Froan - Grogna area in Ser-
Trendelag was not observed in 2002. Based on
the numbers of pups born an abundance esti-
mate of about 1,130 — 1,330 seals aged 1 year
and older was obtained in Ser-Trendelag (Ta-
ble 1). Pup mortality was recorded to be 0.7%.

In Nord-Trendelag, all known grey seal ar-
eas were surveyed during a 3-day period.
A total of 84 pups was recorded (Table 1),
which resulted in an abundance estimate of
approximately 330 — 400 seals aged 1 year
and older. Most of the pups were born in Hor-
taveer, close to the border of Nordland coun-
ty. Pup mortality was recorded to be 1.2%.

In Nordland, the southern area was surveyed dur-
ing a 4-day period following the survey in Nord-
Trendelag in 2001. A total of 266 pups were re-
corded in the southern Nordland area. No dead
pups were observed. At the Innerholmene-Flo-

holmene-Lovund area in mid Nordland, 21 and
30 pups were recorded in 2001 and 2003, respec-
tively. Northern Nordland was surveyed in 2003,
where 165 pups were recorded in the Lyngveer
-Myken-Grenna area, and 112 pups in the Lo-
foten area. Pup mortality was recorded to be
3.3% in mid and northern Nordland in 2003. By
combining the results from the southern (2001),
the mid (2003) and the northern part of Nord-
land (2003), a total of 573 pups were born in
Nordland, which results in a population of about
2,300-2,700 seals aged 1 year and older (Table 1).

The Vesterilen — Varanger region

In Troms, a total of 41 grey seal pups were re-
corded during two visits in November 2003,
which results in a total population of about
160-190 seals aged 1 year and older (Table
1). Pup mortality was observed to be 2.4%.

In Finnmark, 142 pups were recorded during
one visit to all known pupping sites in 2001.
In 2003, 143 pups were recorded over three

Table 1. Maximum counts of grey seal pups from field surveys using inflatable
boats in breeding sites along the Norwegian coast. Approximate estimates of
seals aged 1 year and older (1+) were obtained by using using the lower (4.0)
and upper (4.7) multipliers. (*=Combined results from surveys conducted in 2001
and 2003)

Pup Production

Year

Region 2001 2002 2003 X  Estimated Population (1+)
Rogaland - Stad
Rogaland 30 28 35 140-170
Hordaland
Sogn og Fjordane 0
Stad - Lofoten
Mgre og Romsdal 0
Ser-Trondelag 283 1,130-1,330
Nord-Trondelag 84 330-400
Nordland 573" 2,300-2,700
south Nordland 266
mid Nordland 21 29
north Nordland 277
Vesteralen - Varanger
Troms 41 160-190
Finmark 142 143 570-670

NAMMCO Scientific Publications, Volume 6



28

visits to the Koigyene and Kongsfjorden and
one visit to the other pupping sites. Pup mor-
tality was recorded to be 1.4% and 4.2% in
2001 and 2003, respectively. A total population
of about 570-670 seals aged 1 year and older
was derived from the pup production (Table 1).

Total Norwegian coast

The 2001-2003 surveys revealed a total, mini-
mum annual grey seal pup production of 1,159
pups in Norwegian waters, which results in a to-
tal abundance estimate of approximately 4,600-
5,500 one year and older grey seals. The Nor-
dland coast was the most important breeding
area where about 50% of the pups were born.

Based on all observations of dead pups at the pup-
ping sites, mean pup mortality during the breed-
ing season was 1.1% at the Norwegian coast. Of
972 sex-determined pups, 49.5 % were males.

DISCUSSION

The production of nearly 1,200 grey seal pups
along the Norwegian coast is most probably an
underestimate as pupping sites in some of the
most abundant grey seals areas (along the en-
tire coast of Nordland and the western parts of
Finnmark) were visited only once. At these sites,
some pups may have left the site before the visit
occurred and additional births may have occurred
after the visit. Currently, we do not have enough
information about the distribution of births in
these areas to correct our counts. At other im-
portant whelping sites in Rogaland, Ser-Tren-
delag, Troms and eastern Finnmark, two to four
visits were made during the whelping season. At
whelping sites where 3-4 visits were paid, the
number of pups recorded at one visit (after the
peak of pupping) varied between 56% and 81%
of the total recorded number of pups born. Nev-
ertheless, the total population estimate of 1 year
and older seals obtained from the present surveys
(4,600-5,500) is higher than the result of 4,400
seals from the 1996-1998 surveys (Bjorge and
Oien 1999). It is important to note that the pre-
vious survey design differed considerably from
the present in that it was a combination of aerial
photographic counts of pups in the Stad-Lofoten
region and of moulting seals in the Vesterdlen-
Varanger region. Also, the previous investiga-
tion did not include the Rogaland —Stad region.

Preliminary results from recent genetic studies
have revealed possible differences between the
management regions Rogaland-Stad, Stad-Lo-
foten and Vesteralen-Varanger (S. Frie, Institute
of Marine Research, Tromseg, Norway, pers.
comm.). Any questions of possible genetic dif-
ferences on a more detailed geographic range
along the Stad-Lofoten region are, however, still
unresolved. The combination of results between
the years 2001 and 2003 on the Nordland coast
could, therefore, provide both over- and under-
estimates of pup production due to possible re-
location of grey seal breeding between years.

An annual production of about 30 pups in the
period 2000-2003 at the Kjor islands may indi-
cate an increase from the mid 1980s when only
5 pups were observed during the period 1983-
1985 (Wiig 1986, 1987b). Based on the staging
and numbers of pups, the peak in the pupping
was during the last week of November, which
is much later than the observed peak in early
October in mid Norway (Wiig et al. 1990) and
slightly later than the peak in mid November in
Troms and Finnmark (Wiig et al. 1990, Haug
et al. 1994). Flipper- and satellite-tagged grey
seals from British waters are known to occur
in Norwegian waters, mainly in Rogaland but
also further north along the southwest coast
(Bjorge and McConnell 1986, Wiig 1986,
1987b, C. Duck, University of St Andrews,
Scotland, pers. comm.). The late pupping date
in Rogaland suggests that these grey seals
could have their origin from British colonies,
but genetic studies are required to confirm this.

At the Froan archipelago in Ser-Trendelag,
the recorded numbers of 283 pups born in
2002 were similar to results from another in-
vestigation in 1993 where Bakke and Lorent-
sen (1999) estimated a pup production of 306
based on 226 recorded pups. In 1996, 262 pups
were recorded at the Froan islands in aerial
photographic surveys (Bjorge and @ien 1999).

The current numbers of 84 and 573 pups ob-
served in Nord-Trendelag and Nordland, re-
spectively, were higher than the results (67
and 399) from the aerial photographic surveys
in 1998 (Bjerge and Qien 1999), but different
survey methods make it difficult to draw con-
clusions about possible increases in abundance.

Grey seals in the North Atlantic and the Baltic



However, in the Lofoten area comparable
ship based surveys were carried out in Octo-
ber 1989 and 1991, when respectively 46 and
31 pups were recorded (Haug et al. 1994). In
the aerial surveys in 1998 in the same area, 69
pups were recorded (Bjerge and Qien 1999).
Those results were lower than the 112 pups re-
corded in the current study, which may suggest
that the number of breeding grey seals in the
Lofoten has increased during the last decade.

Ship based surveys, comparable to the current
ones, of the pupping sites in Troms were car-
ried out in November 1990 and 1991, when re-
spectively 5 and 17 pups were recorded (Haug
et al. 1994). Results from the present study
could indicate that the number of grey seals
in Troms has increased during the last dec-
ade. A total of 135 grey seals were recorded
in an aerial survey aimed at recording moult-
ing grey seals in April 1998 (Bjerge and @ien
1999), which was less than the total popula-
tion of about 160-200 (1+) seals derived from
the 41 pups recorded in the present study.

In Finnmark, the recorded 142 pups in 2001 was
higher than the 117 pups recorded in a similar
survey of the same areas in 1998 (Haug ef al.
1998). Both results were based on only one visit
to each pupping site, while in 2003 the pupping
sites in both the Kongsfjord and the Koifjord
were surveyed three times. However, all stud-
ies in Finnmark were likely underestimates of
the total pup production, due to only one visit
to some pupping sites. A total population of
570-670 seals 1 year and older was derived
from the 143 pups recorded in 2003, which was
less than the result of approximately 1,000 grey
seals from an aerial photographic survey during
moult in April 1998 in Finnmark (Bjerge and
Oien 1999). Grey seals tagged at the Kola coast
in Russia have been taken in gill nets along the
Finnmark coast (Henriksen et al. 2007), sug-
gesting that Russian grey seals may have con-
tributed to the recorded number during moult.

Pup mortality during the breeding season seems
to be low along the Norwegian coast, but the
dead pups recorded in the present study might
be underestimated if animals were washed away.
According to the staging of the pups, almost all
pups died as newborns or during the first week

after birth. Some dead pups were caught in
cracks on the islands. Dead pups were also ob-
served close to the water, which could indicate
that they had suffered from heavy seas due to
bad weather conditions, but the animals were
not necropsied. Tagging and recoveries of pups
did not suggest that disturbance of the pupping
sites by our fieldwork increased pup mortality.

An important goal of this study was to survey
historically known pupping sites and other
potential breeding areas and thereby provide
a better basis for future surveys aimed at es-
timating the total abundance of grey seals in
Norwegian waters. The investigations were
conducted successfully, and identified some
new areas where future focus should occur.
The most important areas are the Kjor islands,
Froan-Grogna, Hortaver-Bremsteinen, Inner-
holmene-Floholmene, Myken-Grenna, Lofo-
ten, Auver-Flatver, Kamgyene-Refsholmen,
Gjesvaerstappan, Kartoy, Koigyene and the
Kongsfjord islands. The long coastline, and the
resources available will likely not permit cov-
erage of the entire Norwegian coast during one
breeding season. However, surveys should be
designed to cover the entire breeding range in
each management region (NAMMCO 2004).

Grey seal pupping occurs over quite a prolonged
period throughout many parts of its range. Most
pup counts under-estimate the true number of
pups born because some animals may have left
the whelping site prior to our visit to count ani-
mals, or some births may have occurred after
our visit to a colony. In other regions, attempts
have been made to model the distribution of
births through multiple counts at major pupping
colonies (Duck 2007), or by collecting informa-
tion on the developmental stages of pups from
multiple colony visits (Hammill et al. 2007).
Currently, the pup stage duration data are not
adequate to estimate total pup production. Fu-
ture efforts are needed to improve the stage
duration data for input into models for abun-
dance estimation and should be provided from
several sites along the coast NAMMCO 2004).

The total grey seal population around Norway
probably numbers 5,800 to 6,600, which is high-
er than earlier estimates of 4,400 available from
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surveys conducted in 1996-1998. However, it is
not clear if this change is real, or reflects chang-
es in methodology, including an increase in area
covered by the current survey efforts. In addi-
tion to improvements in describing the distribu-
tion of births to correct survey counts, as out-
lined above, information on reproduction rates
are needed (Wiig 1991), as well as more formal
incorporation of the pup production and repro-
ductive rate data into a modelling framework.
Clear management objectives from Norwegian
authorities are also necessary to specify the re-
quirements for future grey seal surveys (NAM-
MCO 2004). Increased survey effort, including
a shorter survey interval, will be needed to mon-
itor trends in the population if the quotas of 25%
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