The diet of brown bears Ursus arctos in central Scandinavia:
effect of access to free-ranging domestic sheep Ovis aries
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The seasonal food habits of brown bears Ursus arctos were estimated based
on the analysis of 266 scats in central Norway and Sweden. Free-ranging
domestic sheep Ovis aries were common in the Norwegian part of the study
area, but were not found in the Swedish part. Correction factors were used
to correct for differences in digestibility and nutritional value of different
foods. Because correction factors for ungulates are difficult to estimate, the
results should be interpreted with some caution. In terms of digestible ener-
gy, ungulates, mostly carrion, were the most important food in both areas
during spring. During summer, ants, forbs, and ungulates (reindeer Rangifer
tarandus and moose Alces alces) were the most important food items in the
Swedish area, and sheep were most important in the Norwegian area. The
autumn diet was dominated by berries in the Swedish area and sheep and
berries in the Norwegian area. Among berries, crowberry Empetrum nigrum
was the most important species, followed by bilberry Vaccinium myrtillus in
Sweden. The major difference between the Swedish and Norwegian areas
was the large consumption of sheep in Norway, which provided protein and
lipids, and was associated with a relatively reduced consumption of ants and
forbs in summer and berries in the autumn. Based on different ingestion
rates among the seasons, we estimated the relative contribution of major
foods to total digestible energy. In the Swedish area, bears obtained 44-46
and 14-30% of their total annual energy from berries and ungulates, respec-
tively. The remaining energy was obtained from insects (14-22%, mostly
ants) and forbs and graminoids (12-18%, mostly blue sow thistle Cicerbita
alpina). In Norway, bears obtained 65-87% of the energy from ungulates
(mostly sheep), 6-17% from berries, 5-13% from insects, and 2-6% from
forbs and graminoids. To gain weight prior to denning, brown bears in
Norway selected lipid-rich and easily obtainable sheep in summer and au-
tumn. In Sweden, they relied on carbohydrate-rich berries in autumn.
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In Norway, the brown bear Ursus arctos is a predator
of free-ranging domestic sheep Ovis aries, and sheep
husbandry, where sheep are left free-ranging and un-
attended during the grazing season, is considered the
most important threat to brown bear re-establishment
and conservation in Norway (Sager, Swenson & Rg-
skaft 1997, Sgrensen, Swenson & Kvam in press).
Sheep farmers claimed that 3,175 sheep (of which
1,821 were compensated) were killed by brown bears
in 1995, which represents 0.13% of the total number
of grazing sheep (Aanes, Swenson & Linnell 1996).
Although not important at a national level, many
sheep farmers in local areas suffer high depredation
losses (Knarrum 1996, Sgrensen et al. in press).
Based on the number of compensated sheep due to
bear predation (Aanes et al. 1996) and the size of the
bear population (Swenson, Wabakken, Sandegren,
Bjirvall, Franzén & Sdderberg 1995, Swenson &
Wikan 1996) each brown bear in Norway killed on
average 55 sheep in 1995, during the 3.5-month graz-
ing season when sheep were available to bears. In
Sweden, bears rarely take domestic sheep, even
though the number of bears in Sweden is 20-30 times
the number of bears in Norway. Annual reported
losses due to bear predation in Sweden have aver-
aged about 100 sheep (R. Franzén, unpubl. data). In
both countries most sheep farming is restricted to
areas where few or no bears are present, but in Swe-
den sheep do not graze freely in the forests, but in
fenced pastures. The Scandinavian brown bear popu-
lation is increasing in number and range, which re-
sults in increased conflicts between bears and sheep
farmers as bears disperse into Norway from Sweden
(Swenson, Sandegren, Bjirvall, Soderberg, Wabak-
ken & Franzén 1994, Sgrensen et al. in press).
Protein-rich food is important for structural growth
in cubs and subadult bears. The importance of a calo-
rie-rich diet during hyperphagy was stressed by
Gilbert & Lanner (1994). They pointed out that pop-
ulations with access to large amounts of spawning
fish exhibit densities 20 times of those without access
to this food. Even so, foods containing a large portion
of digestible carbohydrates are more efficiently con-
verted to fat than are proteinaceous foods (McDon-
ald, Edwards & Greenhalgh 1981). In American
black bears U. americanus, Brody & Pelton (1983)
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found an increase in assimilation of carbohydrates
and lipids during autumn with a respective decrease
in protein assimilation. This may also be true for
brown bears, as on Kodiak Island where bears con-
sumed more berries as they ripened, even though fish
were still plentiful (Clark 1957). The lipid content of
spawning salmon decreases during late summer and
autumn (Brett 1980), whereas the fat content of
sheep increases during the grazing season.

As other generalist predators, brown bears often
switch to different foods dependent upon availability
and vulnerability (e.g. Ustinov 1993, McLellan &
Hovey 1995, Mattson 1997). We asked the question:
what effect does the presence of vulnerable free-
ranging domestic sheep have on the diet of brown
bears in Scandinavia? The knowledge of the brown
bear’s diet in Scandinavia is based solely on the
study of a minor, now-extinct, population in Norway
during 1971-1979 (Elgmork & Kaasa 1992), and a
qualitative study of spring food in Sweden (Haglund
1968).

Study areas

The study area included eastern Nord-Trgndelag
County in Norway and northwestern Jimtland Coun-
ty in Sweden (64°N, 14°E) (Fig. 1). The study area is
intersected by large waterways that descend from
about 350 m elevation in the west to about 300 m in
the east. A large part of the area consists of mountains
over the timberline (ca 650 m a.s.l.). Lakes and bogs
cover large areas, but most of the area below the tim-
berline is covered with coniferous forest and clear-
cuts of different ages. Timber harvest is intensive on
both sides of the border, and results in large clearcuts
of up to 300 ha and large even-aged stands. The
human population is sparse, 0.6 persons/km’ in the
Norwegian part, and somewhat lower in the Swedish
part.

Norway spruce Picea abies is the dominant tree
species in the area, but Scots pine Pinus sylvestris is
also common in Sweden. Of deciduous tree species,
birches Betula pubescens, B. pendula, grey alder
Alnus incana, willow Salix spp. and European moun-
tain ash Sorbus aucuparia are the most common.
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