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Abstract

In 1992, the Norwegian Parliament adopted a plan for
brown bear Ursus arctos management. The main goal of
the plan was two-fold: (1) ensure viable bear populations
within five core areas along the border of neighbouring
countries; and (2) limit the damage caused by bear on
sheep Ovis aries grazing on open rangeland, which has
increased over the last few years. In this study we have
examined the possibility of attaining both these political
aims. Sheep losses in two study areas within bear core
areas rose considerably during the period 1981-1993,
when the Scandinavian bear population increased by
1-5% a year. We found a significant correlation between
the estimated number of bears and the loss of grazing
ewes in both areas. No such relationship was found in the
control areas (considered to be without bears) adjacent to
the study area. We found no relationship between number
of ewes lost and number of ewes grazing. Shooting of
bears that presumably killed sheep had no effect on the
number of ewes lost during the following season, probably
because the number of bears killed in Norway was less
than the number of bears immigrating from Sweden.
Killing more bears is not compatible with the political
aims of the management plan. It is difficult to reach all the
political goals under the current situation. The loss of
sheep will probably continue to increase unless changes are
made in sheep husbandry methods in the core areas. Alter-
natively, sheep must be moved out of the areas set aside for
the re-establishment of bears. © 1997 Elsevier Science Ltd
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INTRODUCTION

Originally, brown bears Ursus arctos were found
throughout Norway and Sweden (Collet, 1912; Lonn-
berg, 1929). Swenson et al. (1995) estimated the bear
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population to be about 3100 in Norway and 1650 in
Sweden during the mid-1800s. The bear, like other large
carnivores, was in direct conflict with livestock, which
led to an intense eradication effort, including national
bounties on bears during 1733-1930 in Norway and
1647-1893 in Sweden. In Norway, local bounties were
in effect until the bear was totally protected in 1973.
Sweden gradually introduced more protective measures
from 1893 until 1927. The early abolition of the national
bounty and protective measures in Sweden were prob-
ably the main reasons that bears survived in small
populations there; in Norway, the species was already
functionally exterminated by the time the national
bounty was abolished (Swenson ez al., 1995).

The management of bears in Norway is today based
on a management plan adopted by the Norwegian Par-
liament in 1992 (Miljeverndepartementet, 1992); in this
paper the management plan will be referred to as the
Large Predator Plan. Estimates of the brown bear
population in Norway have varied greatly from 1965 to
1994, from 25-50 bears (Myrberget, 1969) to a mini-
mum of 157-230 bears in 1978-1982, based on reports
from the public (Kolstad et al., 1986). A re-evaluation
of the population’s status using the same methodology,
but with more critical criteria, yielded minimum esti-
mates of 96—123 bears during 1983-1986 (Serensen et
al., 1990). Based on censuses of radio-marked bears,
Swenson et al. (1995) estimated the average number of
bears in Norway to be only 14 (excluding the northern-
most county of Finnmark). The Directorate of Nature
Management assumes today that there are on average
about 20-25 bears in Norway, of which about 15 form
part of the Scandinavian bear population and 6-11 (in
Finnmark County) part of the Russian-Finnish bear
population. The estimate of the average numbers of
bears in Norway is lower than the total number visiting
Norway, because many bears wander between Norway
and Sweden (Wabakken & Maartmann, 1994).

The main goal of the Large Predator Plan regarding
the brown bear was to ensure a viable population within
specific management zones, called bear core areas,
located along the national border (Fig. 1). But the most
recent estimates indicate that there are at present no
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viable bear populations in Norway (Swenson et al.,
1995). The main goal for the Norwegian Parliament
must therefore be to re-establish reproducing bear
populations. The Swedish bear population is increasing,
and the female concentration areas in Sweden are near
the border and the Norwegian core areas (Swenson et al.,
1994, 1995) (Fig. 1). The re-establishment of bears in
Norway is therefore dependent on immigration of bears
from Sweden, and from Russia and Finland in the far
north. For a further discussion see Sager et al. (1995).

A second goal of the Large Predator Plan is to reduce
or, alternatively, limit the loss of unguarded free-ran-
ging sheep caused by bears, which is the main manage-
ment problem with bears in Norway. This conflict has
been increasing during recent years (Bratberg & Kjons-
berg, 1993; Kvam et al., 1993). Bad relationships and poor
cooperation between professional managers and sheep
farmers may also contribute to the increasing conflict. The
interaction between bears and sheep leads mainly to two
problems: economic loss of sheep, and illegal killing of
bears (Johnson & Griffel, 1982; Jorgensen, 1983).

Here we examine the compatibility of these goals and
attempt to answer the question: ‘Is it possible to re-
establish reproducing bear populations in Norway and
concurrently limit the losses of free-ranging sheep
within bear core areas?” The increasing loss of sheep
along the border with Sweden may be explained either
by higher density-dependent mortality caused by para-
sites, disease, accidents, etc., in an increasing number of
sheep grazing on open rangeland, or by an increasing
emigration of bears from Sweden. Two hypotheses were
therefore considered: (1) there is a positive relationship
between the number of grazing sheep and the number of
sheep lost; and (2) there is a positive relationship between
the number of bears and the losses of grazing sheep.

The killing of marauding bears is intended to reduce
the losses of sheep although it is not always known that
the actual marauder is killed. It probably has a short-term
effect, but the long-term effect is not clear. We hypothe-
sised that (3) the killing of marauding bears during 1981
1993 reduced the loss of sheep the year after the killing(s).

STUDY AREA AND METHODS

Two study areas, one in central and one in south-east-
ern Norway, were each divided into two subsites, a bear
site and a control site (Fig. 1). Bear sites consisted of
municipalities totally or partly within the bear core
areas, where the state has paid compensation for more
than 25 ewes killed by bears during 1982-1993. The
control sites consisted of municipalities totally or partly
outside the core areas (presumed to be free of bears),
where no compensation was paid for bear damage dur-
ing 1982-1993. They were close to the bear areas to
ensure that other variables that may influence the loss of
sheep, such as topography, toxic plants, etc., were as
similar as possible in the two groups. The number of

sheep was approximately the same in each pair of sites.
Municipalities in which 1 to 25 ewes were compensated
for during this period were excluded from the study.

The bear site in central Norway is within the northern
boreal region. The habitats are dominated by birch for-
ests and sparse low-yielding productive coniferous for-
ests with extensive areas of minerotrophic mires (Dahl
et al., 1986). The upper limit follows the climatic tim-
berline. The control site lies partly in the southern bor-
eal region, because of maritime influence, and is
dominated by coniferous forests and interspersed with
wide areas of grey alder A/nus incana forests and mires.
Both sites in south-eastern Norway are within the
northern and the middle boreal regions, which are also
dominated by coniferous forests.

The actual number of sheep grazing was obtained
from official records, which included 75-100% of the
sheep owners within the study areas. We considered
only ewes, because brown bears in Norway prefer ewes
(Kvam et al., 1995). The other major predators in the
areas, lynx Lynx lynx and wolverine Gulo gulo, prefer
lambs (Directorate for Nature Management, pers.
comm.). In our statistical analyses, we used the total loss
of ewes, not only those documented as killed by bears.

Our estimates of the number of bears are based on
318 in the central Scandinavian subpopulation (CSS)
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Fig. 1. The administratively-decided core areas for brown

bear in Norway, the bear sites and control sites used in this

study and the female concentration areas in Sweden; CSS,

central Scandinavian subpopulation; SSS, southern Scandina-
vian subpopulation (from Swenson et al., 1994).












