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PREFACE
The Wildlife Research Committee, Swedish EnvirontakeRrotection Agency, is developing
a research program from 2008 to 2013 or 2018. Basss for this work, they have asked for
a summary of our knowledge and future researchae@d number of species and themes.
This report addresses these questions for the 8@amahn brown bear.

INTRODUCTION
The conservation and management of large carnive@en difficult and controversial,
because they often occur in low densities, haygelaome ranges, conflict with many human
interests, and are expensive to study (Gittlemaah. &001). This is also true for brown bears
(Ursus arctos), and throughout the world, many brown bear papana are declining and
becoming fragmented and isolated, due to commeseeiexploitation, excessive mortality,
habitat degradation and destruction, and natusalunee development (Servheen 1990,
Servheen et al. 1999). Therefore, most manageaotions regarding brown bears are aimed
at saving small and isolated populations (KnigHEl&erhardt 1985, Mattson & Reid 1991,
Naves & Palomero 1993, Servheen et al. 1999, Zedrag al. 2001).

In spite of a generally pessimistic picture, espi&cin much of central Asia and western
Europe, brown bears are increasing in numbers etigbdition in several areas, particularly
in northern and eastern Europe (Swenson 2000)s Hds been reported in several
populations in Europe, including Russia with adpdénland and northeastern Norway, in
the Carpathian Mountains, the northern parts ofps-Dinaric-Pindos mountain complex,
and in Scandinavia (Chestin et al. 1992, Wikan 19#8vheen et al. 1999, Zedrosser et al.
2001). In addition, brown bears have been releasarkas in Europe where they have
disappeared or where only very small populationstex his has occurred as early as the
1500's in Germany and Poland and, most recentlgiria) France and Italy (Niethammer
1963, Buchalcyzk 1980, Rauer & Gutleb 1997, Zedmossal. 2001Clark et al. 2002). It is
interesting to note that brown bears have not betroduced into any areas from which
they had disappeared in North America, althougiag been proposed, and only one small
population has been augmented (Servheen et al, 888W%artz et al. 2003c).

The goal of conservation programs is usually tp she decline in size and distribution of
threatened or endangered populations, to find dwttwey are declining and, ideally, to allow the
populations to increase to a size that is viabkr tang time periods (Caughley 1994). However,
for a species such as the brown bear, attainisggibel by allowing small or reintroduced
populations to increase and expand also causeteprsbbecause the species depredates on
domestic livestock, predates on moose, thus congetith hunters, and causes fear because
bears can be dangerous to people (Swenson et&).1@Zan be particularly difficult for people
to accept the return of a large carnivore afttag been gone for many decades (Boitani 1995).

The brown bear population was almost exterminatesicandinavia at the end of the 19th century,
but conservation efforts initiated by the Swediskeynment were successful and the population
is increasing in size and distribution (Swensoale1995). Because of this, there was a need for
general knowledge about the ecology of the brovar bad managers needed specific information
about many aspects of the ecology and populatioarmycs of the species to successfully manage
this population recovery.



THE SCANDINAVIAN BROWN BEAR RESEARCH PROJECT
History. To better understand the brown bear, espediallst knowledge-based management, a
study of brown bears using radiotelemetry wasedtiart Sweden. The start of the Scandinavian
Brown Bear Research Project (SBBRP) is “officialbfated to be 1984, when the first bear was
captured and equipped with a radiocollar. This WRegpahonan”, who was captured as a yearling
in Rapadalen in Sarek National Park and who has fudewed by the (SBBRP) since then.
This project was started as an extention of a reegaoject about reindeer and their predators,
conducted by the research branch of the Swedisirdmaental Protection Agency (NV) during
1982-86 and led by Anders Bjarvall (Bjarvall et H90). In 1985, the research branch of the
Swedish Association for Hunters and Wildlife Managat (SJF) started a bear project under the
leadership of Finn Sandegren, when three bears vegtered and radiomarked in Dalarna.
These two projects were consolidated into one pt@keady in 1985 (Bjarvall & Sandegren
1987). In 1987, these two project leaders anceP@tabakken proposed that Norway be
included, and it became an international coopeggiroject. In 1994 the project was named the
Scandinavian Brown Bear Research Project. Theystad continued in the two study areas since
its start (Fig. 1).

Fig.1. Map of the northern and southern studysaoddhe Scandinavian Brown Bear
Research Project showing the areas where beacsgitered and marked (light red) and the
area within which male bears marked by the prdjage immigrated (red lines).

Structure, cooperators and financing organizatiorsday, the project consists of one full-
time field supervisor (Sven Brunberg), a part-tida¢a manager, who is also responsible for
the biological samples (Arne Stéderberg), a paretiireld assistant in the northern study area
(Peter Segerstrom), and a project leader (Jon Swgn$n addition, there are about 20
volunteers who help us locate the radiomarked hbiedlre southern study area and who
gather other important field data. The core ofr@search is the work of our international
team of PhD students (see list at the end of #ti@n) and postdoctorate researchers.
Because they work in several different universjtibe project personnel meet twice yearly.
Ole-Gunnar Stgen, Andreas Zedrosser, and Jonnfidtataceived their PhD degrees with
the SBBRP and work as postdoc researchers in tpegbwith funding from Sweden
(Adaptive Management Program at SLU, Umead), Nor{Rasearch Council of Norway), and




Finland (Academy of Finland #213457), respectiveBarlier L. Waits worked as a postdoc
with NATO funding obtained by Pierre Taberlet.

The study is based on international cooperationpnty in fieldwork (the ~60 students and
student volunteers in the project represent 13arships) and funding, but also regarding
participating researchers and students. Threesatiadrganizations have prioritized
cooperation with the SBBP in their research todégree that they provide not only free
researcher time, but also have obtained fundingh students and postdoc positions to
work with us: Laboratoire d’Ecologie Alpine (CNR@&d Université Joseph Fourier,
Grenoble), the Metapopulation Research Group (Usityeof Helsinki), and Institute of
Wildlife Biology and Game Management, Universitydtural Resources and Applied Life
Sciences, Vienna (BOKU). We cooperate with thofeing researchers: Dr. Pierre Taberlet
and Dr. Eva Bellemain, Centre National de la RedieScientifique, Grenoble (genetics);
Prof. Jon M. Arnemo, Norwegian School of Veterin&grence (immobilizing, physiology);
Prof. Stéphanie Manel, Université Joseph Fourigat{al modeling of genetic structure); Dr.
Goran Ericssorgwedish University of Agricultural ScienceSL(U) (monitoring, human
dimensions); Prof. Nigel Yoccoz, University of Tregn(life histories, statistics); Dr. Atle
Mysterud, University of Oslo (life histories); DBolve Saebg, Norwegian University of Life
Sciences (UMB) (statistics); Dr. Jon Olav Vik, Uersity of Oslo (modeling); Dr. Christian
Nellemann, NINA (habitat studies); Dr. Bjgrn Dahlmiversity of Oslo (reproductive
strategies); Prof. Klaus Hacklander, BOKU (analydiseproductive tracts), Dr. Frank Rosell,
Telemark University College (chemical communicatiand Prof. Marco Festa-Bianchet,
Univ. Sherbrooke (life histories). In addition, Wwave ongoing or planned cooperation on
bear research with Dr. llpo Kojola, Finnish Gamd &isheries Research Institute, Prof.
Djuro Huber, University of Zagreb, Prof. Miha AdamuUniversity of Ljubljana, Prof.

Andrew Derocher, University of Alberta, Dr. Chareshwartz, Yellowstone Grizzly Bear
Project, Jon Aas, Norwegian Polar Institute, DruBlas Smith, Yellowstone Wolf Project,
and Harry Reynolds, Alaska Dept. Fish and Gameadttition, the SBBRP cooperates with
the lynx and wolverine projects in the northerrdgtarea. The SBBRP has cooperation with
theNational Veterinary Institute of Swedé8VA), primarily through Arne Sdderberg, who
works there and with the SBBRP on data base maragesnd curator of the biological
samples. Asa Fahlman, who is a PhD student iprbject, also works at SVA.

Since the beginning of the project, the major foiag agencies have been NV and SJF.
Since 1987, the Norwegian Directorate for Naturendtgement (DN) has been an important
financing agency. WWF-Sweden has also been atlemgfinancer of the project, and the
Norwegian Institute for Nature Research (NINA) ednited to the project in the 1990s.
Regional management agencies, especially the Cémignors in Hedmark, Dalarna and
Norrbotten have provided financing for the projeSeveral private foundations, including the
Olle and Signhild Engkvists stiftelser, Wallenb&aundation, Carl Tryggers Foundation,
WWF-Norway, Stora, Alvdalens Community Forest, Kirs, Iggesunds Bruk, Volvo,

Norma, Vattenfall Norrbotten, Ockelbo, and someeofbundations and companies have
given support to the project. During many yedrs,roject received support from Orsa
Communal Forest, in the form of a field station afftte. In 2006 a private person donated a
house to the project to use as a field statior. tii®last several years, the budget of the
SBBRP has averaged about SEK 2,500,000-3,000,0@0ending on the year, about 50% or
more of these funds come from Swedish sources.



As of the end of 2006, 7 students have defended|B\& theses within the SBBRP (see list
of publications) and in addition 6 are active ia ®BBRP. The status as of the PhD students
and postdoctorate fellows as of 1 March 2007:

PhD students:

Jonas KindbergSLU, part-time student with funding from SBBRRe {SJF, and SLU,
population monitoring, the effects of forestry aabs and their habitat, human dimensions
of bears and bear management. Will finish in 2008.

Jodie Martin dual doctoral program at UMB and Université Clgrnard, Lyon, grant
from the Office national de la chasse et de ladasauvage, techniques to study habitat
selection considering biological constraints, idfgimg important habitats of European
brown bears (France, Scandinavia, Croatia), faetessciated with population expansion
and contraction. Will finish in 2007 or 2008.

Alice Valintini, dual doctoral program at Universita degli Stuelia Tuscia, Viterbo, Italy,
and Université Joseph Fourier, Grenoble, univofedihip, genetics paternity studies, the
contribution of individuals to population growthergpmics of brown and polar bears.
Started in 2005

Richard Bischoff UMB, university fellowship given as part of theze received by the
project leader, Harvesting as a selective presadi history. Started in late 2006.

Andrés Ordizdual doctoral program at Universidad de Ledn amMBUWvith a grant from a
Spanish NGO interested in bears. Methods of mongdear populations using
observations of females with cubs, bear-humaniogistips. Started in 2006.

Asa FahimanSLU/SVA, Uppsala. Effects of capture and immiaaiion on large
carnivores. Started in 2006.

Postdoctorate fellows:

Ole-Gunnar StgerSLU, Umed, 50% postdoctorate position for 4 ystuglying human-bear
interactions, funded by the Adaptive ManagemengfRm, Swedish Environmental
Protection Agency.

Jonna KatajistoUniversity of Helsinki, 100% postdoctorate pasitifor 1 year (with an
application for an extension pending) to work apatially explicit population model for
brown bears, funded by the Academy of Finland.

Andreas ZedrossetUMN, 100% postdoctorate position for 3 yearsttaly life-history
strategies in large carnivores in relation to mamagnt, funded by the Research Council of
Norway.

The International Review Committedhe Wildlife Research Committee commissioned an
international review committee to examine the vifddiesearch projectes funded by NV and
SJ during 1997-2001. This committee was satisfigd the SBBRP, calling it “outstanding”
(Boyce et al. 2002). Nevertheless, they made akgeneral recommendations for improving
wildife research projects and we have encorporttenh into our project:

1) Perform large-scale adaptive management expetan&Vhen the NV decided to increase
the harvest of brown bears in Dalarna, the SBBRBmenended a level of harvest that
should stop the population growth and requesteitkhigalevel be maintained for at least 5
years. This was done, and we will now compareetfexts of two levels of harvest over
periods of ca 10 years each and determine whdtbepredicted goal was achieved.

2) Harvesting populations in an uncertain workk the committee recommended, we have
included uncertainty into harvesting models (Sadtel. 1998, Katajisto 2006) and we are
now working on spatial harvest models (see above).

3) Encourage the involvement of statisticians, mathticians, social scientists and others into
research consortialhe description of the structure and collaboratotte SBBRP, given
above, shows that we have implemented this recormatiem.




4) Support research careers of young scientistsvéldtife managers.By including so many
MSc and PhD students and postdoctorate fellowlserptoject, the SBBRP has contributed
substantially to the recruitment of young sciestetd managers in Sweden and Norway.
Several of our MSc students have continued to PloDrpms, five of our former PhD
students have received postdoctorate fellowships p@any MSc students are now working at
the county and national levels as wildlife managers

Data and the databas8ince the first bears were captured, the SBBRR1faastained
radiomarked bears in both study areas. As thadasig-term project, and is the basis for PhD
and postdoc studies, we have not made major chamges major goals or methods. In this
way, we have secured the long-term (23-year) iddizi-based data series. The major
method has been to maintain radio contact withigelaroportion of the adult females and
their female offspring in both areas. Beyond tthig, type of data gathered has changed
somewhat over time, often in response to specdeds from managers (Table 1). The most
important change in methods came in 1998, whema# @ecided to reduce the collection of
data from bears in the north and only follow thdosely enough to determine reproductive
success and survival. This was done because@raot enough capacity to conduct
intensive field work on all three species of lacgenivores in the north.

Between 1984 and 2006, the SBBRP has capturedd#S totally 1251 times. Except for a
few in the beginning of the project, these wereaviddially marked (tatoo, eartag and
identification chip), weighed, measured and varisarsiples were taken (tissue for DNA
studies, hair, blood, etc.) and 381 have receivedi@mtransmitter. Those that were not
radiomarked were primarily yearling males latethia project and some males captured
during the breeding season in the south, when we tigng to capture females. We
routinely capture the bears in the spring usinglectpter. Our goal has been to have
radiotransmitters on all of the females and adates in the northern area and a high
proportion, >50%, of the females marked in the Beut study area. We have maintained the
goal in the north until 2004, when we had to redineenumber of marked males due to
budget constraints. As a result, we have had @rd@iomarked bears after the marking
season since 1996 (Fig. 2).

Radiomarked females with yearlings are all captua#iough rarely a yearling escapes, and
the female yearlings are radiocollared. Thus, axelbuilt a data base consisting of many
pedigrees, consisting of up to five generationse Rivow the mothers of 79% of our study
animals (69% from field observations and 10% frodanalyses) and the fathers of 61%
(DNA analyses). This data set is the largest fomm bears in the world and the only one
that is based on multigenerational pedigrees.adh the data set is almost unique for studies
of large carnivores. In addition we have developedndividually based density index
(Zedrosser et al. 2006), which allows us to exarderesity dependence on important life
history characteristics, which has never been d@&fiere in bears (Taylor 1994) or most other
large carnivores.

The data are kept in a Microsoft Access databaS&/ At the field station, and with several of
the project researchers. The GPS database isl stbtlee Swedish University of Agricultural
Sciences in Umea. Arne Soderberg, SVA, is resptmir the database, but in 2007
Andreas Zedrosser, postdoctoral fellow in the SBBRPupdate the database. This is due to
the SBBRP’s present economic situation.



Table 1. Summary of data gathered by the Scan@din®rown Bear Research Project, 1986-
2006. The bears captured in 1984 and 1985 ariclatded here, because this was a start-up
phase. Active data gathering (involving capturamgl following bears) is indicated with an

upper-case letter and indirect data gathering avithwer-case letter. "N” indicates the
northern study area, "S” the southern study aned,”d” outside the study areas.

Year
Data 86/87(88/89(90]/91|92/93]94|95|96/97]98|99|00{01]02{03/04|05|06
Capture, markingg NSNS NS |NS|[NS|NS|[NS|NS|NS|NS|NS|NS|NS|NS|NS|[NS|NS|NS|NS|NS|NS
Implanted radios NSNS NS |NS|[NS|NS|NS|NS|NS|NS
GPS telemetry si 4§ $ H S
Survival NS|NS|NS|[NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS
Reproduction NSNS |NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS
Home range S| NBNS|NS|NS|NS|NS|NS|NS|NS|[NS|NS|NS|S |S |[S [S |[S |S |S |s
Habitat use S| NENS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|S |[S |S |S |s |[S |s |sS
Male emigration NSNS|NS|NS|NS|NS|NS|NS|NS|NS|NS|ns [ns| ns| nsf] n§ ns ns s
DNA captured NS NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|[NS|NS|NS|NS|NS|NS
DNA shot bears X[ X[X [ X [ X |[X |[X [ X [ X [ X [ X [X [X | X |X |X [X
Samples (shot) XIX [ X [ X [ X [ X [ X [ X XXX XXX X[ XXX X X X
Moose predation S SS |[S |S |S S |S
Sheep predation| x|x [x |x |X |X [X [X [x [x [x [x [x |x |x |x [|x |X
Population trend XX [ X [ X [ X [ X | X | X |[X
Population size NSNS|N | N S S| S
Denning times S| NENS|NS|NS|NS|NS|NS|NS|NS|NS|NS|NS|S [S |S |S |S |[S |[S |S
Den sites SIS |S|S|S|S|S|S |S|[S|[S|S|S|sS |S S |S |SsS |s |s |s
Food habits S|S |S S |S S S
Activity S |S |S [S S |S S| S| §| S
Humans-bears x| ox|x Ix x [x X [x o [x [x [x |x |x |x |x |x |[x [x |[x [x |S
Virus infection N
Parasites S
Physiology NENS | NS
Human attitudes X X X
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Fig. 2. The number of radiomarked brown bearsienScandinavian Brown Bear Research
Project. The solid blue line is the total numbietha end of the marking season, dotted blue
line is the total number at the end of the yeaange and yellow are number of marked bears
at the end of the marking season in the south ariti,respectively, and brown is the number
of bears with GPS radios.



SYNTHESIS OF PRESENT KNOWLEDGE
The colonization of Scandinavia by brown bears
Brown bears in Europe are divided into two majarege lineages, based on mitochondrial
DNA (mtDNA). These eastern and western lineaga® wstimated to have diverged about
850,000 years ago (Taberlet & Bouvet 1994), althougw molecular clock data suggest that
they may have arisen from an ancestral populatidhe Carpathian Mountains about 70,000
and 25,000 years ago, respectively (Saarma ed@r)2 The western lineage is organized
into two clades that probably originated from twmestral refugia. Thus, the brown bears of
Europe consist of three potential conservationsybiased on mtDNA: 1) populations of the
western lineage from the Iberian refugium, 2) papahs of the western lineage from the
Balkan refugium, and 3) populations of the easlieeage from Russia (Taberlet & Bouvet
1994).

Bears from both the Iberian clade of the westeradge and the eastern lineage occur in
Scandinavia (Taberlet & Bouvet 1994), with a clead distinct contact zone between them. In
1994 we identified four female concentration areaScandinavia, based on the location of
hunter-killed females (Swenson et al. 1994); the temale southernmost concentration areas
were separated by a >100-km wide mtDNA contact zwitielow bear densities. No females
were found to cross the mtDNA contact zone, whiels separated by a distance that was much
greater than the dispersal distances observeadir-marked females (Taberlet et al. 1995).
However males crossed the contact zone. As mtDNAaternally inherited, we concluded that
they had dispersed from the other female concemtrarea, and that there was no mtDNA
introgression in this contact zone. That this aohzone corresponds well with those of three
other mammals that colonized Scandinavia from thuths Sorex araneus, Microtus agrestris, and
Clethrionomys glareolus (Fredga & Nawrin 1977, Tegelstrom 1987, Fredgaa&rdla 1989)
suggests that a common biogeographic event wasnsipe. We concluded that bears in
Scandinavia colonized the peninsula after theltasAge from two directions, with bears of the
Iberian clade of the western lineage coming fromgbuth and those of the eastern lineage from
the east (Taberlet et al. 1995).

Kohn et al. (1995) also found that bears of batedges were found in several sites in Romania,
suggesting a greater mixing of lineages there th&candinavia. They did not have enough
samples to adequately describe the contact zoogeter, the genetic status of brown bears in
Romania is complicated by the fact that young bear® captured in the wild, raised, and then
released in areas with lower densities of beanduthe Ceagescu regime (O. lonescu, pers.
comm.). Matsuhashi et al. (1999) documented a geagraphic structuring of brown bears on
Hokkaido Island. Three distinct mtDNA lineages &&vund, which showed almost no overlap in
distribution, similar to the situation we foundSecandinavia. Thus, brown bears seem to form
rather distinct boundaries between mtDNA lineaghemthey meet, perhaps due to limited
female dispersal into areas with high female beassidies (Stgen et al. 2006a). This phenomenon
was an early indication of the female social orgation that the SBBRP later documented (Stgen
et al. 2005).

The decline and subsequent recovery of brown beais Scandinavia

Originally, bears were found throughout Scandiné@allett 1911-12, Lénnberg 1929). Based
on records of bountied bears by county, we estidhttat there were 4,700-4,800 bears in
Scandinavia around 1850; about 65% of these weKmrmway (Swenson et al. 1995). An
enormous number of bears were killed, 2,605 in @wexhd 5,164 in Norway during 1856-93,
and the populations declined quickly, about 4.8%ualy in Sweden and 3.2% in Norway. The
greater decline in Sweden with lower harvest stitegmgs our conclusion that there were more
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bears in Norway at that time. Bears survived amlg few mountainous areas in northern and
central Sweden. The low point for the brown begysation was about 1930, when about 130
bears were left in four populations that survived.

At the end of the 1800s and beginning of the 196@8)y realized that the situation was critical
for brown bears in Norway and Sweden and, at thed,tboth the Swedish Hunters’ Association
and the Swedish Royal Academy of Sciences calledaaing the species. All bounties were
eliminated in Sweden in 1893, but this did not leapm Norway before 1973, 80 years later
(Swenson et al. 1995). The number of bears in 8wédd increased enough by 1943 that a
conservative hunting season was initiated. Sihes,tthe number of bears has increased while
being hunted (Swenson et al. 1994). The brown wearexterminated as a reproducing species
in Norway, with the last Norwegian population digapring in the 1980s (Baekken et al. 1994).
Immigration from the increasing and expanding SafedRussian and Finnish populations have
led to a recolonization of Norway, as evidencedbbth temporal and spatial patterns of bear
occurrence in Norway (Swenson et al. 1995). Unfaately, the reappearance of immigrating
bears in Norway resulted in a vastly overestimaiggulation size, based on public reports of
bears. The estimate was a minimum of 130-194 hedrs populations in 1978-82 (Kolstad et al.
1986). The SBBRP updated a previous estimate @b&2rs for all of Scandinavia (Swenson et
al. 1994) with some new data, and estimated thaddtavian population to be about 700 bears in
the early 1990’s, of which about 2% were in NorW@wenson et al. 1995), and about 30% of
these were in the Pasvik Valley on the RussianFamaish borders (Swenson & Wikan 1996).
The latest estimate of bears in Scandinavia wastétixb0 (2350-2900) in 2005 (Kindberg &
Swenson 2006).

The population also increased in distribution (Ssoemet al. 1995). We found that the increase in
relative density from the edge of a female coneioin area toward the center was quite steep,
averaging a doubling in density every 24 km. Thweas a preponderance of males (75%) outside
of the female concentration areas, compared w#id@(50%). In Norway 87% of the killed

bears were males during 1973-93 and 71% of those wwehe age of active dispersal, 2-4 years.
These frequencies were significantly greater thase found in female concentration areas in
Sweden (Swenson et al. 1998c), which confirmedeadier conclusion (Swenson et al. 1995),
that the bears in Norway are a peripheral path@fSwedish population. A surprising finding

was that female bears were not found significacithger to the edge of the female concentration
area than males, suggesting some long-range fatisglersal, up to 80-90 km (Swenson et al.
1998c). This was later also found in Finland, vehtidse distribution also is expanding (Kojola &
Laitala 2000). We found, for the first time fordve, that female bears were dispersing from the
female concentration areas before carrying capaeitybeen reached and while the population
was increasing in size. How a brown bear poputagixpands in distribution had not been
documented prior to our study (Swenson et al. 1998w had female dispersal been documented
in any bear species (Stgen et al. 2006 a).

Present population size and trend

We know that there is a high error rate in repoftisear observations and sign from the
public (Elgmork et al. 1976), and that populatistirmates based on such observations can
give gross overestimates (Swenson et al. 1995yenleeless, we compared reports of
whether Swedish hunters considered the bear populat be increasing, stable, or
decreasing in the various counties with the catedlharvest rate, and found a high
correlation (f= 83%) (Swenson & Sandegren 1996a). However, iitedorrelation between
hunters’ impressions and harvest rate was with tage of 6-14 years (Swenson &
Sandegren 1996a). This was not unexpected, bettaakes 10-15 years for a bear
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populations’ structure to stabilize following a olga in harvest rate (Harris & Metzgar 1987)
and because bears reproduce slowly (Miller 1920ough our results indicated that
hunters accurately observed and reported populahanges, the long time lag make these
observations unsuitable for routine managemenstets (Swenson & Sandegren 1996a).

We compared three methods of population estimatioaur southern study area of ~7000
km? in 2001 and 2002. We knew the minimum size ofptheulation there, because of our
intensive research efforts. The methods wereusit)g reports of females with cubs from the
public, 2) a capture-mark-recapture (CMR) methadgisadiomarked adult males to locate
marked and unmarked adult females during the bngexbason, and 3) several CMR methods
to analyze the results of individuals identifiedngsDNA in scats collected by moose hunters.
It is becoming increasing popular to use noninvagignetic methods to census elusive
species (Taberlet et al. 1999), including bearsBeglanger et al. 2002). Our results showed
that using the computer program MARK to analyzeDINA data from scats was an effective
and relatively accurate method appropriate for S3medhere bears occur at low densities
and inhabit large areas (Solberg et al. 2006). al&e used this method to estimate that there
were 550 (482-648, 95% C.l.) bears in Dalarna aadéborg counties in 2001 (Bellemain et
al. 2005), 159 (148-180) in Vasternorrland in 20Bdllemain & Taberlet 2005), and 272
(254-299) in Vasterbotten in 2004 (Kindberg & Swam006b). We have used these
estimates and results from the effort-correcteagniaions of bears by moose hunters from
throughout the country (see below) to estimatettiae were about 2550 (2350-2990) brown
bears in Sweden in 2005 (Kindberg & Swenson 2006b).

Observations of bears and other large carnivoresdheded in the Swedish moose observation
scheme since 1998. A comparison of local dendi@sed on the DNA census and bear
observations per 1000 hunter hours show very gelationships, although the slopes of the linear
relationships vary among areas (Kindberg et alubhp Thus, this method seems to be
appropriate to estimate the trends of bear pouiatat the county level in Scandinavia (Kindberg
et al. 2004). Research is ongoing on this impodahbject for managers.

The demographic and genetic viability of the Scandiavian brown bear population

Knowledge of the viability of a given populationautmost importance for managers, especially
when the species is hunted, and it introduces atgtige element into risk assessment (Boyce
1992). However, these predictions are often vegettain (Caughley 1994). We investigated
both the demographic and genetic viability of tlear®linavian brown bear population (Saether et
al. 1998, Waits et al. 2000).

Demographic viability was evaluated using long-teimdividual-based data from both of our
study areas and a diffusion approximation in agectired populations with demographic and
environmental stochasticity (Saether et al. 19%&)r the model, we assumed no density-
dependence, because we were concentrating on tiv@nm viable population size in Norway,
where the species is an important depredator oresticriivestock, and densities are very low. In
addition, the high growth rates we documented sstggethat the populations were well below
carrying capacity even in Sweden. The populatiormth study areas showed high population
growth rates (r = 0.13 or=1.14 in the north and r = 0.15)0F 1.16 in the south) due to a
combination of high survival rates and high repiiocke rates. The Scandinavian brown bear
populations showed the highest population growtisrget recorded for brown bears (Saether et
al. 1998), in addition to the highest reproductiaes yet recorded for brown bears. We estimated
that these bears reproduced at about 80% (southj@ (north) of a hypothetical maximum rate
(Swenson & Sandegren 2000). The variance arowas partitioned into demographic variance,
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which was relatively large, an estimatég=0.180 in the north and 0.155 in the south, and
environmental variance, which was smé&i}, =0 in the north and 0.003 in the south. If we
defined a population as viable when the chanceptilation survival was greater than 90% over
100 years, a minimum of 8 femated year old must be present in the north, andtBersouth.
However, these estimates are very sensitive toatityrtates, and a small increase in mortality
rates will strongly reduce the viability of evertatésely large brown bear populations.

The studies of mtDNA in Scandinavian bears founlg one haplotype in each lineage (Taberlet
& Bouvet 1994, Taberlet et al. 1995), which suggesbw genetic heterozygosity. Other small
and isolated European brown bear populations #a buffered a bottleneck in size also have
shown monomorphic and fixed mtDNA haplotypes (Ra883, Randi et al.1994). Loss of
genetic variability can have negative effects omefss, such as lowered litter size, which has been
correlated with inbreeding in captive brown be&@Kre et al.1996). However, European brown
bears in Carpathian Mountains in Slovakia, whicth @gperienced a bottleneck in size, had
normal allelic variation (Hartl & Hell 1994).

To determine the genetic status, genetic divessitygene flow in Scandinavia, we used nuclear
DNA microsatellites from 380 bears sampled fronotighout the peninsula and from all the four
female concentration areas (subpopulations, asndieted by Swenson et al. 1994). Overall
average and expected heterozygosities were 0.666.d09, respectively, varying from 0.656 to
0.664 per subpopulation (Waits et al. 2000). Ve subpopulations located in the middle of the
four subpopulations differed significantly from tdgrWeinberg allelic equilibrium, perhaps due
to immigration from and emigration to adjacent syfipdations. Nuclear genetic diversity did not
differ among the four subpopulations. Surprisingignetic diversity was in the upper end of
reported diversities for brown bears in North Aroari Diversity was not significantly different
from several populations that had not experiencexhk population bottlenecks. This was a very
different result than was obtained from the analgsimtDNA, but the reason is still unclear.
Also, nuclear DNA genetic differentiation, as measiby microsatellite loci, was not consistent
with mtDNA phylogeographical groupings, perhaps ttumale-mediated gene flow over the
MtDNA contact zone.

Our results documented that the Scandinavian bimean population is demographically and
genetically healthy, with the highest documentemgh rate for any brown bear population and
levels of genetic diversity that are similar tog@mMNorth American populations without a history
of population bottleneck (Seether et al. 1998, Watitgl. 2000). The fact that the bears survived
in four areas may be partly responsible for thisur independent genetic drift effects may have
randomly preserved different combinations of allafeeach subpopulation. We recommended
that managers consider the Scandinavian browngmgaration to consist of four genetically
different subpopulations, with male-mediated gda® among them. However, the two
northernmost subpopulations were more similar thedher than to the other subpopulations
(Waits et al. 2000).

To determine if oua priori assumption that the bear population was structimtedour
subpopulations, we reanalysed multilocus genotgaés without any prior presumption
about the spatial structure using two independerthads (neighbour-joining trees and
Bayesian assignment tests) (Manel et al. 2004§ r&bult was that the population consisted
of three genetic subpopulations (with the two forgn&lentified subpopulations in
Norrbotten combined into one), which matched thiedlgeographical clusters of individuals
present in the population. Our results underlireeilmportance of determining genetic
structure from the data, without presupposing @csire, even when there seems to be good
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reason to do so. Even though the population slzorgatively high level of heterozygosity,
there seems to be a low rate of gene flow betweesauthernmost subpopoulation and those
farther north (Tallmon et al. 2004), which is midpiet a concern for management in the future.
Also, the two northern subpopulations now appedetgrowing together (Sahlén et al.

2006).

Behavioral ecology and life history

Surprisingly little is known about the social orgaation of bears. In fact, it is hardly
mentioned in a recent review of the knowledge tfaly bears (Schwartz et al. 2003b). Our
results show that female brown bears are morelgbeia previously assumed, but that both
males and females show evidence of territorial bieina The home range size of adult male
and female brown bears is inversely related to |ajon density (Dahle et al. 2003a),
suggesting some form of territoriality. One studyAmerican black beardJ( americanus)
reported a relationship between female relatedaedspatial proximity (Rogers 1987), but
another one did not find evidence of such a ratatigp (Schenk et al. 1998). In an analysis
of the genetic spatial structure of the Scandimatii@wn bear population, Manel et al. (2004)
identified local clusters of related individualshieh suggested a kin-related social structure.
Stgen et al. (2005) confirmed kin-related socialgtire among female brown bears using the
long-term and large-scale data series that conflaltedata with molecular techniques in the
SBBRP. Thus, we can conclude that most female mifmsars live in multigenerational
matrilinear assemblages and apparently show somredbterritorial behavior against
unrelated females. Dahle et al. (2006a) foundttrmbhome-range size of subadult female
brown bears decreased less with increasing popualdensity than for subadult males, which
is also consistent with the occurrence of matrdimessemblages. There appears to be some
resource competition due to hierarchial system antbe related females in these matrilinear
assemblages, because reproductive suppressiomé&neamong young females that overlap
home ranges with their mothers (Stgen et al. 200®hjs is the first time this has been
documented in a mammal that is not group livingpefe also seemed to be a dominance
hieriarchy and a competition for philopatry amoegéle siblings, with the smallest sibling
staying farthest from the mother before dispergdlt@aving the highest probability of
dispersing (Zedrosser et al. in press).

Female dispersal has been considered to be raemans, and never documented (Rogers 1987,
Schwartz & Franzmann 1992, Reynolds 1993). Theisentation of how a brown bear expands
showed that females do disperse and presentedneedeat female dispersal might be inversely
density dependent. However, there is considei@é&oversy in the literature about the presence
of density dependence in dispersal (Lambin et@12. Nevertheless, Stgen et al. (2006a) found
that in Scandinavian bears, 32-46% of the femakgsedsed from their natal home range, both
females and males dispersed farther than had memmEnted in North America, and, for the

first time, that natal dispersal probability andtdnces are inversely related to population density
in a large carnivore.

Brown bears have a promiscuous mating system (Sthetal. 2003b). Beyond this general
description, it is surprisingly poorly documentddahle & Swenson (2003) found that both
males and estrous females roamed during the biggedason, supposedly to seek mates. The
females had larger home ranges during the breesdiagon in the north, where there were
fewer available males. This is the first time #ea of estrus on home range size has been
reported for female carnivores. This roaming ireplihat the females are selecting mates.
We investigated this more closely with our exteagaternity database. We found that
females chose the largest, most heterogygous aadnlered males of those around them
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(Bellemain et al. 2006b). The results also sugtiedtfemales might exercise a post-
copulatory cryptic choice of the father of her ygyBellemain et al. 2006b).

With our paternity data base, we could also esgraanual reproductive success in male
bears, using the number of genetically determiresdlyngs born to our marked females as the
indicator of reproductive success. Older and langagles had higher annual reproductive
success, but size was more important in the nattleye there were fewer males per female
and therefore less competition among males (Zedretsal. 2007). Also, less inbred males
were more successful. As expected, males witlglaehidensity of females around them had
a higher annual reproductive success (Zedrosser 2007).

An organism’s life history is its lifetime patteof growth, reproduction and mortality. Life-
history theory deals directly with natural selestifitness, adaptation, and constraint, and is
needed to understand the action of natural seteatiol how genetic variation is expressed
(Stearns 1992). Empirical tests of life-historgdhies are rare in large mammals, because
they require relatively large, long-term, individised datasets, such as the SBBRP has
obtained for brown bears. Age of primiparity aegnoductive senescence are important life-
history parameters. In the southern study areaalies were primiparous at ages 4, 5, and 6,
but in the north, all were primiparous at age ®€8t2006, Zedrosser 2006). Primiparous
females had smaller litters, but not smaller yowargl lost more cubs than multiparous
females (Stgen 2006, Zedrosser 2006). It is mumte mifficult to document age of
senescence, because all studies have few bedies atdest age classes. We participated in a
cooperative study of 20 studies of brown bearsfandd that senescence occurs around the
age of 28-29 years (Schwartz et al. 2003a).

Body size is one of the most important parametiéfesting an individual’s fitness. We have
investigated the effects of body size (rather thaty mass, which is extremely variable
seasonally in bears) on a number of importantHifgery parameters. The results show that
body size is very important in bears. For examipbene range size is positively correlated
with body size in subadults (Dahle et al. 2006a@) annual reproductive success is positively
correlated with body size in adult males, especiallthe study area with more competitors
(Zedrosser et al. 2006). The size of yearlingsostively related to maternal size and
negatively related to the number of siblings inlitter and population density (Dahle et al.
2006b). There was also a cohort variation in b&idg in yearlings, perhaps due to the effect
of food abundance. Although larger mothers produasger yearlings, size as a yearling was
not related to size as an adult for females (Zesdnost al. 2006). Adult female size was
positively related to food availability during teabadult period and negatively related to
population density (Zedrosser et al. 2006). Brd&ar mothers may stay with their young for
1.4 or 2.4 years in Scandinavia, and body sizéef/earlings influences the length of
maternal care. Dahle & Swenson (2003d) foundtti@probability of staying with the

mother to the age of 2.4 years was greater forlgreatlings, especially those in a litter of
two. Yearlings staying with their mother an extear grew faster than those that did not, and
the effect was greatest for young in a litter obtwDahle & Swenson (2003d) concluded that,
if large offspring body mass positively affectslabffspring survival and reproduction,
mothers may be able to optimize the length of malerare according to the litter size and
the size of their yearlings. Later, Dahle et 2006b) demonstrated that larger yearlings had a
higher survival rate, using only natural causedeath.

Our studies have identified sexually selected itiéaae (SSI) in brown bears for the first time
(Swenson 2003, Swenson et al. 1997b, 2001a, kerBaih et al. 20064, b). Infanticide is the
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killing of dependent offspring, either before oteafit is born (Hrdy & Hausfater 1984).
Infanticide is adaptive and termed “sexually sadtif the following requirements are met:
1) infanticidal males should not kill offspring theave sired, 2) infanticide should shorten
the interbirth period of the victimized femalesda) infanticidal males should mate with the
mother of the dead infant and sire her subsequésygrimg (Ebensperger 1998). We have
examined this phenomenon in several papers. Timbeauof adult males dying 1.5 years
previously was correlated negatively with cub sualiin the south. In the north, no factors
correlated with temporal patterns of cub loss,lbss of adult males in these areas 0.5-1.5
years previously was the best explanatory variabieng those tested. In the north, the few
males present were young, and a greater propdit&irbred successfully at young ages (3-6)
than in the south (Zedrosser et al. 2007), whey &ne possibly not large or experienced
enough to kill cubs that are defended by their rgth We concluded that males kill cubs as
predicted by the SSI hypothesis and that primamlyigrating males were responsible
(Swenson et al. 2001c). We have continued ourstiy&ions about this phenomenon,
followed females with cubs intensively in 1998-199% expanded our studies using DNA
fingerprinting. We tested some of the requiremémt$SI, specifically that infanticidal
males should not kill offspring they have sired #mat infanticidal males should mate with
the mother of the dead infant and sire her subseaitspring and found support for both of
them (Bellemain et al. 2006a). In addition, werfduhat resident adult males are also
infanticidal in a manner consistent with SSI.

We also studied females with cubs to determine ndrdhey showed counterstrategies to
infanticide, as would be expected if SSI were apartant factor affecting female
reproductive success (Ebensperger 1998). We feupgort for several counterstrategies
(Swenson 2003, Bellemain et al. 2006a): 1) dutirgbreeding season, females with cubs
were less active than males and females withowt,@rd most active when adult males were
least active, 2) females with cubs moved less #itdner males or females without cubs during
the breeding season, which is not only because rastisct female movement (Dahle &
Swenson 2003a), 3) females with cubs used diffdrabitats during the breeding season than
those without cubs, and 4) females also mated isauously, because several litters had
mixed paternity (Bellemain et al. 2006a), as hae &ken observed in Alaska (Craighead et
al. 1995b). In Yellowstone, females have been meskto mate with up to 8 males during a
breeding season (Craighead et al. 1995a). In agsiutl, our results show that the three
requirements for SSI are met in brown bears. titexh, females with cubs showed three or
four of the proposed counterstrategies; aggressiysical defense (Craighead et al. 1995a),
avoiding males, promiscuity, and perhaps postcdimemating. Aggressive physical
defence of cubs is well documented in brown be@raighead et al. 1995a), but our results
show that the size of the litter influcences fersalallingness to defend them; singleton
litters are least defended, perhaps because tharkethal risk to defend cubs from a male
(Zedrosser 2006). In addition, it seems thapti@iparous females are less able to defend
their cubs, especially those that are 4 yearsZddrosser 2006).

SSI seems to also affect the mating system of bimeans. Because neighboring males are
potentially infanticidal, polyandry is a counteegttrgy (Bellemain et al. 2006a). As expected,
fathers are chosen from among the spatially closdes, but among therthe females select
the largest, most heterogygous and less inbredsri{Bédemain et al. 2006b).

Sexually selected infanticide is promoted by therugition of the male social organization
when resident adult males die, thus allowing newemimto an area or perhaps allowing other
resident males to realign their home ranges. dtehsolid and well-documented theoretical
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basis and should be expected in many speciesgd Garnivores. In species exhibiting SSI,
hunting adult males can promote it. Accordinght® precautionary principle, wildlife
managers should consider SSI when managing thenguoftlarge carnivores. Because there
may be geographical or population differences endbcurrence of SSI, however, much more
research is required before we can reliably appbwkedge of SSI to carnivore hunting
management. The effects of hunting on the behafitre hunted animals should receive
increased attention from behavioral ecologistswitdlife biologists (Swenson 2003).
Nevertheless, it is important to point out thastisia controversial subject. Several North
American bear experts do not accept its occurreatdeast in brown bear populations in
North America (Miller et al. 2003). One potentiahson for the apparent difference in
occurrence of SSI between the continents is thatiparous females seem to be most
susceptible to SSI, with susceptibility increasivith decreasing age of first birth (Zedrosser
2006). Scandinavian brown bears give birth eattian those in North America (Zedrosser
2006).

Foraging ecology

An important aspect of a species' ecology isigs dPrior to our studies, the diet of Scandinavia
bears had only been studied in southern NorwayreMiiie now-extinct study "population” may
have consisted of only one female bear (Elgmorkaasa 1992, Baekken et al. 1994) and in
Sweden, consisting of a qualitative descriptiosing food (Haglund 1968). In Europe, brown
bears in the north are more carnivorous than thoee south (Elgmork & Kaasa 1992). This has
potentially important life-history consequencesttesamount of meat in the diet of brown bears
in North America was found to be highly and poglywcorrelated with female body size and

litter size (Hilderbrancaet al.1999). Thus, knowledge of the diet of bears mighp lus understand
the high population growth rate of Scandinavianhbrtears (Saether et al. 1998). We studied the
diet of brown bears, based on scat contents, ithsmntral Sweden (unpublished), central
Sweden-central Norway (Dahle et al. 1998), anchéatheastern Norway (Persson et al. 2001). In
central Sweden-central Norway, we compared theafibears on both sides of the border, with
access to unguarded free-ranging sheep in Norwayvéhout access to sheep in Sweden.

We estimated digestible energy from scat conteaggdb on published conversion factors. In
terms of digestible energy, ungulates, mostly oatrivere most important in both Norway and
Sweden in central Scandinavia during the sprindi({®at al. 1998). During summer, ants, forbs,
and ungulates (reindeBangifer tarandus and moosé\ ces alces) were the most important food
items in Sweden. In Norway, however, sheep wasnbs&t important item. In autumn, berries
were most important in Sweden and sheep and bémnrldsrway. The most important berries
wereEmpetrum nigrum andVaccinium myrtillus. We estimated that Swedish bears obtained 44-
46% and 14-30% of their annual energy intake framies and ungulates, respectively. In
Norway, it was 6-17% from berries and 65-87% framyulates, primarily sheep. To gain body
mass prior to denning, brown bears in Norway setetipid-rich and easily obtainable sheep in
summer and autumn, whereas in Sweden, they refi@ddohydrate-rich berries in autumn.

In the Pasvik Valley of northeastern Norway, werfdthat bears ate mostly the same items as
farther south, but in different proportions. Urajels, primarily moose, contributed about 85%
and 70% of the estimated dietary energy contettietliet in spring and summer, respectively.

In autumn, berries were most important (49%), mgulates were still important (30% of dietary
energy content) (Persson et al. 2001). There wlgevery few sheep in this area during the
study. Adult ungulates were much more importarthebears' diet in the far north than in central
Scandinavia (Dahle et al. 1998) or in southern Ngr¢Elgmork & Kaasa 1992). This has also
been reported in European Russia (Danilov 1983)Sabberia (Krechmar 1995). Contributing
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reasons might be the lack of alternate prey iretléy spring, the simpler northern ecosystem,
weaker moose after the longer northern winters,saagv conditions that are more often
favorable for predatory behavior by bears (Dahlal.e1998).

We have so far only published the portion of oudsds of the diet of bears in south-central
Sweden that deal with myrmecophagy, i.e. predaiioants (Swenson et al. 1999a). We found
that ants were an important food item for the hgansviding an estimated 20% of the total
annual digestible energy. Ants were abundant $éimated 9.6 kg/ha or 30.5-38.5 tons per bear)
and comprised 12, 16, and 4% of the fecal volumspiing, summer, and autumn, respectively.
Red forest antdHormica spp.) were consumed most frequently in spring,mals excavated on
average 23% of the mounds annually, often sevienalst Bears consumed 4,000-5,000 ants for
each mound they opened during the spring. Iniogldb availability, bears preferred carpenter
ants Camponotus herculeanus) during every season. This preference might lag¢e@ to the
nutrient contents of the ants. Carpenter ants/fi&t more fat, one-fourth as much formic acid,
and about one-half as much dietary fiber as reestaants, and thus had a higher predicted
digestibility. They are also larger and slowenmtliae red forest ants, even though they live in
small colonies in dead wood and are thus morecditfto obtain. Whereas ants are relatively
important to Eurasian brown bears, they are mushilaportant to brown bears in North
America. The reason for this is not clear, altHotgg forest ants that build large mounds are
more common in Eurasia than North America.

Although we now have a rather good knowledge offtloel habits and foraging ecology of
Scandinavian brown bears, we cannot conclude lieagxceptionally high reproductive rate of
Scandinavian bears is due to a better diet thagr stindied populations of brown bears, because
brown bear populations on the Pacific coast of kdasith access to enormous amounts of
spawning salmondncorhynchus spp) are less productive than the Scandinavianrbiears.

The reason for the high productivity in Scandinavi@ars is still not completely understood.
However, Zedrosser (2006) has suggested that dsememight be human-induced, because
brown bear populations with a long history of hunpansecution (such as the Scandinavian
population) show a greater reproductive investmelative to body mass than populations with a
shorter persecution history. As a result, the pedmns with a long persecution history might be
the most productive.

Bear-human conflicts

We have identified three major areas where brovansbeause conflicts with human interests in
Scandinavia: predation on moose, depredationsestbck, especially sheep, and danger to
human safety (Swenson et al. 1998b). Addition&lgéars cause other problems, such as
depredation on semidomestic reindeer in northeem@aoavia (mostly calves, Swenson &
Andrén 2005). However, the importance of bears piedator on reindeer has not been
documented adequately. Bears also destroy beeliuethey can be protected quite adequately
with electric fences.

Predation on mooseEarlier studies in Scandinavia have documeritatiiiears kill moose
(Haglund 1968, Wikan 1996), but is was difficultastimate the magnitude of this predation,
although Haglund (1968) concluded that the numbardalt moose killed by bears in Sweden
was less than 1-2% of the moose killed by huntethe 1960’s. Haglund (1968) mentioned that
bears killed moose calves in Sweden, but he coal@stimate the magnitude of this predation.
Recently Ballard & Van Ballenberghe (1997) sumnettistudies from North America showing
that brown bears killed 3-52% of the available neocalves and that each adult brown bear killed
on average 0.6-4 adult moose per year in variaugy/sareas. The brown bear population in
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Sweden has increased by several times since Hdgl(¥®68) study (Kindberg & Swenson
2006a) and moose hunting generates important regefiou landowners. Most Scandinavian
hunters had been accustomed to harvesting mogsnarally predator-free environments
(Cederlund & Sand 1991). Consequently, many laméosvhave been concerned that the moose
harvest, and thereby income from hunting, will deelith the increase in bear numbers
(Swenson et al. 1998b). We studied bear predatiomoose for six years using radio-collared
moose in our southern study area and comparecdesuits with four similar studies of radio-
marked moose calves. Our results about predatiaralves are in press (Swenson et al. in press
b); the rest are yet only published as a Norwetaaguage report (Swenson, et al. 2001b).

Our study was the first where brown bears are tihg mredator on moose calves. Bears killed
about 26% of the calves and 92% of the predatiok pdace when the calves were <1 month old.
Bear predation was probably additive to other radtonortality, which was about 10% in areas
both with and without bears (Swenson et al. 198Dpress b). Females that lost their calves in
spring produced more calves the following year4Xalves/cow) than females that kept their
calves (1.11 calves/cow), which reduced the net ¢tdsalves due to predation to about 22%
(Swenson et al. in press b). The predation rageshgerved in our southern study area, combined
with our calculated rate of sustainable off takéhef bear population, suggested that hunters lost
the opportunity to harvest 10-15 calf moose forgvwear they were able to harvest (Swenson et
al. 2001b).

We found that bears in the southern study arealaldg about 1% of the available adult moose
annually (Swenson et al. 2001b). However, in man@as that bears were recolonizing, hunters
reported that many adult moose had been killed.inestigated the possibility that bears could
more easily kill naive moose at the colonizing teothan in the areas where bears and moose had
lived together for a longer time in three areaSa@andinavian and two areas in North America
(Berger et al. 2001). The results showed thatenaigose were less vigilant when confronted
with smells and sounds of predators (bears andes@anis lupus) and were more easily killed

by bears after bear-free periods of 50-130 yeans those that were constantly exposed to
predators. However, moose cows that lost thewresalo predators became rapidly hypersensitive
to smells and sounds of predators. Thus, thereaapd to be rapid adaptive learning, particularly
by the mothers when calves were killed, even askfyuas one generation. This rapid learning
should reduce the chance that recolonizing preslatould exterminate populations of naive prey
(Berger et al. 2001).

Depredation on sheeplhe most difficult aspect of bear presence invidy is that it is an
important depredator on the >2 million free-rangimgguarded domestic sheep. Each bear in
Norway kills on average an estimated minimum osb8ep annually (Swenson & Andrén 2005).
This is in great contrast to the situation in Swedehere sheep are kept within electric fences in
areas with bears, and there are very few losshe.Nbrwegian Parliament decided in all three
Large Predator Policies that the number of beavsldlincrease and that depredation losses
should decrease (Miljgverndepartement 1992, 19904 2Energi- og miljgkomitéen 1997). Is
this realistic? We compared the trend of losswdin two areas with sheep losses to bears near
the border to Sweden with the trend in the numibéears in adjacent Sweden. We had a control
area, with no documented sheep loss to bearsgaehrarea with known loss to bears. In
addition, we examined the effect of killing deprdg bears on the level of loss of ewes the
following year. We confined our analysis to ewsscause bears prefer to kill ewes (Aanes et al.
1996). We found highly significant relationshipstWween loss of ewes and bear numbers in both
areas with documented bear loss, but not where thas no documented bear loss (Saggr et al.
1997). In addition, the killing of depredating behad no significant loss-reducing effect the
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following year, indicating that it was not an efige method to reduce losses the following year,
presumably because of high rates of immigratiomf@weden (Sager et al. 1997). Of course,
overall losses could have been higher if bearsioadbeen killed. This conclusion was very
controversial and opposed by the sheep farmerseriRg, we have repeated the analysis, using
the same areas, but with the years following thdysteferred to above. Our second study gave
the same results (Swenson et al. 2003). We coadltitht bears and the present method of sheep
husbandry in Norway are incompatible and that olotgithe dual political goals of more bears

and fewer losses of sheep to bears could onlydhesl by changing the method of sheep
husbandry or separating sheep and bears geogripli@agar et al. 1997).

Fear of bearsThe brown bear is a powerful carnivore that has &nd killed people (Herrero
1985), and studies show that many people in Scanidirare afraid of bears (Norling et al. 1981,
Dahle et al. 1987, Zimmermann et al. 2001, Rosiadt. 2003, Havula 2006). We analyzed 114
encounters between bears and researchers in Sagiadamd searched the historical and recent
literature for reports about people who had begmed or killed by bears (Swenson et al. 1999b).
We found that bears usually left the area aftepentering a person. There were no attacks
during the 114 meetings, but bluff charges occumeto of the meetings. When combining all
similar studies in Eurasia, we found that no peasanjuries had occurred in 818 encounters with
bears by research personnel. Blowing and growliage apparently warning behaviors
associated with the presence of cubs or carcagdd®ugh these are factors that apparently
increase bear aggression, we only identified oofdhat was truly dangerous: a wounded bear.
The records suggest that more people were injudqusly in Scandinavia than today. There
were more bears, and more people working in bdaitdtabut there were probably also many
more wounded bears because of the use of inefeeat®apons and set guns. We conclude that
the Scandinavian bear is generally not aggresaltlegugh females with cubs and bears
defending carcasses are more prone to act aggebssivhe most dangerous bear is a wounded
bear (Swenson et al. 1999b). We are continuingstudties of this subject, and are now
documenting how bears react to close encountershwitnans in the forest.

Human disturbance of bears and their avoidance ofiimans

Another aspect of bear-human interactions is tlygasdeto which humans might disturb bears or
cause them to avoid otherwise suitable habitatss flas been studied intensively in North
America, where brown bears have been found to besansitive to human presence, even to the
degree that they avoid suitable habitats (Gibeal @002, Apps et al. 2004). Preliminary results
from the southern study area suggested that Sandmbears avoid human habitation and roads
(Swenson et al. 1996a).

Katajisto (2006) used utilization distributionsiesited with the kernal method for home
ranges of 73 radiomarked adult female bears in binithy areas to build a quantative habitat
model. The resulting model was tested with thé&iBistion of hunter-killed bears, which
showed a high correlation with predicted habitétaglity and increased our confidence in
the model. The model showed that bears were foufatest habitats with a low level of
human influence, especially human settlementsajis&d (2006) estimated that about
120,000 krf of suitable habitat was available for bears innBazavia. Nellemann et al. (in
press) analyzed the habitat use of 106 radiomarkads in the southern study area in relation
to distance to resorts and towns, terrain ruggesjrsex and age of bears. In addition,
distributions of 145 individual bears were deriyezin DNA analyses of bear scats collected
independently by hunters (Bellemain et al. 20@9th data sets revealed similar results.
Bear presence was significantly greater in ruggetin and far from towns and resorts.
More than 74% of all female bear locations werth#n29% of the terrain classified as
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“rugged” and located >10 km from any town or resattereas similar habitat closer to towns
or resorts was avoided. Interestingly, sub-adudr®¥€<4 years) comprised up to 52% of all
bear use within 10 km from resorts and settlemdiktdy representing exploratory dispersing
individuals. These areas, however, contained oty8the old males (>7 years) (Nellemann
et al. in press). These findings are consistetit mécent research in North America,
suggesting that some categories of bears may aas aear humans, because it is a “refuge”
from adult males (Rode et al. 2006).

Another effect of humans is disturbance of beamsiirier dens. Teitje & Ruff (1980) reported

that American black bearbl{sus americanus) that changed dens had a greater loss of body mass
(25%) than those that did not (16%). We found #maaverage of 9% of the bears abandoned
their den and dug a new den during a given wintdrthat there was no effect of age or sex
(Swenson et al. 1997a). People, hunters, foreatriers, fishermen and skiers, appeared to

have caused a minimum of 67% of these cases cdlomdonment. We were the first to
document a fitness effect of changing dens; pretgieamales that had changed dens lost young
significantly more often (60%) than those that ad change dens (6%) (Swenson et al. 1997a).

The management of bear hunting

The hunting of bears has a long tradition in Saaana, and the population in Sweden has been
hunted continuously since 1943 (Swenson et al. 1986cording to European Union regulations
under the Habitat Directive, bears can only besHliio prevent serious damage to culture and
livestock, public health, sanitary and safety reasand only if this has no negative impact on the
preservation of the species (Zedrosser et al. 2004¢ threats bears pose to humans and their
interests were discussed above. It is obviousthigahunting carried out in Sweden has not been
detrimental to the preservation of the speciebeas numbers and distribution have increased
dramatically since hunting was reinstated (Sweretai. 1994, 1995, Saether et al. 1998,
Kindberg & Swenson 2006a). However, it is bothdmacally and ethically important to have a
good understanding of the effects of hunting oear Ipopulation. In addition, kill permits are
often issued in Norway to remove bears that haedksheep (Hustad & Swenson 2001).

We have modeled how a bear population could beelsged to keep it at the lowest possible level,
yet still demographically viable. This might benanagement strategy in areas where conflicts
are high, such as in Norway (Tufto et al. 1999%ingd the demographic values reported in Saether
et al. (1998) and the criterion that the probapiit extinction over the next 100 years is lessitha
10%, we found that all bears could be harvestedebdhreshold number of 34 female bealfs
year old (Tufto et al. 1999). However, this numbeuld be lower if one harvested a proportion

of the bears above a threshold number (Lande &08ba, b). Then 35% of the bears exceeding a
threshold population of 12 female bears year old could be harvested and a viable poipualat
would be maintained. Using this strategy, the patpan would be expected to stabilize at about
20 female bears. The relatively low estimate fable, harvested populations is due to the high
intrinsic growth rate of the population. Howewviéthis growth rate were reduced by only ca 3%,
the threshold must, under some conditions, be @oubAn additional problem is uncertainty
associated with population estimation. As thisautainty increases, the threshold must be raised
considerably to assure that extinction is avoidgeen the prescribed population survival
probability. This is a relevant finding for managent, because bears are notoriously difficult to
census and monitor (Eberhardt et al. 1986). Ciiwtors that are important to consider when
evaluating these results are that the IUCN criteeaused allow a quite high rate of extinction
(10% in 100 years), perhaps higher than desiretiq®t al. 1999). In addition, genetic drift
results in loss of variability at such low numbarsl the population may loose the ability to track
changes in the optimal phenotype and thus avoidaidn (Lande & Shannon 1996).
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Katajisto (2006) has also modeled the more realstenario of the large population of brown
bears in Sweden using individual-based models atalfdom the SBBRP. She concludes that the
population is quite robust to changes in harvebtypand could sustain a doubling of the present
rate of harvest. However, under some harvest sosnaspecially increasing the harvest of
trophy bears (adult males), there would be a tiageeiffect that is significantly greater than the
short-term effect on population growth. Thus, ¢cansmonitoring of the population trend is
important (Katajisto 2006).

Beyond the actual killing of individuals, and tHéeet that this has on population change, there
are other, more indirect, effects on the populatiGme effect is the orphaning of cubs when
their mother has been killed. Although it is ikgo kill bears in a family group in Sweden, this
happens occasionally when the hunter does notseather bears. In such cases, the cubs have
often been captured and taken into captivity. Véeevthe first to document the survival, growth
and subsequent reproduction of orphaned browndwdes, although it was only 5 cubs from 2
litters. Our results showed that cubs can survie# fnom about midsummer and for those
surviving beyond their yearling year, we did neidfthat loosing their mother had a negative
effect on growth, survival or reproduction. We cludled that it was ethically acceptable to
leave orphaned cubs to fend for themselves aftdsummer (Swenson et al. 1998a), and this is
now done in Sweden.

One indirect effect of hunting that is often cormsetl desirable is that hunted bears are thought
to be more wary of people. Although this is widkslieved, there is very little scientific
evidence to support or refute this impression.eiaw of the literature from Eurasia cannot be
considered to be strong scientific evidence, dubémature of the studies that were compared,
but some consistent patterns emerged. It appeatrfitinted populations of bears are in fact
more wary of people than those that are not hutadonly if human-derived foods are not
available (Swenson 1999). Fear of people can apfigibe learned quickly when people begin
to hunt bears and this fear can be maintained @l@ng time, even after hunting has been
banned. However, the availability of human-derif®ads appears to be more important in
shaping the shyness of bears than hunting (Swet3@9).

Our studies have yielded yet another example afdinect effect of hunting on bear
populations, the promotion of sexually selectedmtitide (SSI) (Swenson 2003, Swenson et
al. 1997b, 20014, b, Bellemain et al. 2006a, b)ckvis described in more detail above. We
concluded that killing an adult male would disrthp male social organization for 1.5 years,
that it decreased the population growth radebfy 3.4%, and that killing an adult male in our
southern study area led to a loss of reproductitpud that was equivalent to killing 0.5-1
adult females (Swenson et al. 1997b). The timeMagecorded does not seem unreasonable
for brown bears if the loss of cubs is primarilysad by infanticide by immigrating males
that establish a home range on the study areathéeateath of a resident adult male. Bears
are generally killed during the fall, when fattegiior winter denning is important. The
breeding season starts in the spring not long déteremergence and continues to
midsummer.

We also looked at the bear-caused deaths of sulizehrs (1-4 years old) in relation to the
death of adult males (Swenson et al. 2001a). Memtlings separated from their mothers in
May. Other bears killed no subadult females otben yearlings, but males were killed as 1-,
2-, and 3-year-olds. Neither population densityfiood abundance influenced rates of
intraspecific predation on yearlings, but intraspepredation on yearling females increased
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with the number of adult males that had died 2&y@reviously and whether any adult male
had died 1.5 years previously. Because we fousithdar pattern for intraspecific predation
on yearling females as we had found for cubs, veedated that infanticidal males might be
prone to kill subadult bears, although this is dlenot SSI (Swenson et al. 2001a).
Intraspecific predation on subadults was higheshduhe breeding season, as it was for cubs
and was also reported by Mattson et al. (1992)mi@ning the results of our studies
(Swenson et al. 2001a) and calculated population growth using a stashdaterministic
model (Ferson & Akcakaya 1990), the loss of adwdtats) was associated with a 4.5%
reduction in the population growth (Swenson 20a3wever, one could counter that the
effects of SSI would be compensated somewhat, Beaafithe shortened litter interval,
because females usually breed soon after they tbeseyoung, and therefore give birth the
next year (a requirement of SSI). Katajisto (20@i@)not observe this in an individual-based
model, however, probably because the males ofietofkill the entire litter, which would be
required to shorten the litter interval. Appargntie females’ anti-SSI strategies are
relatively successful.

We tested the hypothesis that an increase in hiamgesdult male bears would increase cub
mortality. After we reported that the southern glagion showed a 16% annual growth rate
in 1985-95 (Seether et al. 1998), harvest quotas wmereased markedly. We predicted that
the increased harvest rate of adult males woulekase cub mortality through SSI. In the
counties encompassing the southern study areantiveal number of harvested bears
increased six-fold after 1995, the annual numbéran¥ested adult (5 years old) males
increased 35-fold, and the total annual mortalftsadio marked adult males doubled, as did
mortality of cubs accompanying radio marked femalBEsus, the results supported the SSI
hypothesis (Swenson 2003).

Sexually selected infanticide seems to be promioyetthe disruption of the male social
organization when resident adult males die, thiesvithg new males into an area or perhaps
allowing other resident males to realign their hoargges. It has a solid and well-
documented theoretical basis and should be expattadny species of large carnivores. In
species exhibiting SSI, hunting adult males camartte it. According to the precautionary
principle, wildlife managers should consider SSewmanaging the hunting of large
carnivores. Because there may be geographicalpirlgtion differences in the occurrence of
SSI, however, much more research is required be&ferean reliably apply knowledge of SSI
to carnivore hunting management. The effects atihg on the behavior of the hunted
animals should receive increased attention fronabienal ecologists and wildlife biologists
(Swenson 2003). Nevertheless, it is importantiotpout that this is a controversial subject.
Several North American bear experts do not acdégpicicurrence, at least in brown bear
populations in North America (Miller et al. 2003Rne potential reason for the apparent
difference in occurrence of SSI between the contss that primiparous females seem to be
most susceptible to SSI, with susceptibility insiag with decreasing age of first birth
(Zedrosser 2006). Scandinavian brown bears grile earlier than those in North America
(Zedrosser 2006).

The development and testing of field and laboratorynethods

The SBBRP feels it is important to contribute te tlevelopment of research and laboratory
methods, both to promote more effective field wiorkhe project, but also to allow
researchers to use our data set to develop andeestnethods.
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The project has therefore participated in the “Teghe Project” (Teknikprojektet), which
was an EU-financed project with the goal of condirg GPS collars and developing the
technology for wildlife research. This particigatihas been important to develop
competence within this area in the SBBRP. We lads@ contributed to developing the GPS
data base at SLU, Umed. We maintain an ongoirlggligith GPS manufacturer to assist in
the development of products that meet our damanasesmsonable cost. We have also
conducted studies in Orsa Gronklitt Bear Park terpret the activity data that we received
from our GPS collars (Genovesi et al. 2006). Weehssed bears in bear parks to develop the
dosages of immobilizing drugs that we use in te&lfi We work continually on improving
the methods we use in our field studies. We algtkwith captive bears to test the doses of
the immobilizing drugs we use (Arnemo et al. 2003).

The geneticists cooperating with the SBBRP haveld@ed improved software for parentage
analysis (Cercueil et al. 2002) and, while workivith the DNA from feces for population
estimation, have made several important improvesierthe techniques (Bellemain &
Taberlet 2004, Piggot et al. 2004). The work it fecal DNA also led to their work on the
importance of tracking and assessing genotypirgye(Bonin et al. 2004, Miquel et al.
2006). Our data on the spatial genetic structtitheobrown bear population in Sweden was
used to develop a new method to identify genescatitinuities in natural populations

(Manel et al. in press).

Other analytical advancements made by cooperatdrgiproject include a method to
analyse home range sizes using the kernel methbtbaations with irregular time intervals,
which is the type of VHF-telemtry data we have gatll (Katajisto & Moilanen 2006). A
further application of this method is how to estienkernel home ranges while accounting for
habitat boundaries (Katajisto 2006).

Brown bears as a model for large carnivore conserti@n in human-dominated landscapes

As the application of conservation biology to realrld situations involves public relations and
politics as much as, or more than, science, coatienists have recognized the need to develop
“sales strategies” to capture the public’'s imagora{Linnell et al. 2000). This often involves
using a single charismatic focal species, a “flggstto engage the public emotionally and anchor
a conservation campaign (Simberloff 1998) or foeg®in conserving a single species in order to
conserve the rest of the biodiversity in the anequiestion. This requires that the single spenies
guestion can be regarded either as an “indicatoirhportant biodiversity (its presence,
reproduction, density, etc. is used as an indexratiltitude of attributes for other species or
environmental conditions of interest, Landres e1888), an “umbrella” (a species requiring such
large tracts of habitat that saving it will autoroally save many other species, Simberloff 1998),
or a “keystone” species (a species that impacer@becies far beyond what might be expected
from its biomass or abundance, Simberloff 1998)e Targe carnivores in Scandinavia and the
rest of Europe occur in man-dominated landscapédshanattitudes of many rural people are
negative to large carnivores due to their depredaton livestock and semidomestic reindeer and
predation on ungulates (Saggr & Aasetre 1996, &rmbser 1998). Therefore, it does not seem
logical to choose a flagship that attracts suclnédd and emotional viewpoints, although the
opposition to bears seems to be lower in SwedenithBlorway. In addition, although bears and
other large carnivores in Scandinavia use verelargas, they are habitat generalists and do not
seem to be very negatively impacted by the extreimébnsive forestry practices in Scandinavia
that are endangering large numbers of other orgen{kinnell et al. 2000). Thus, although they
are appropriate as “umbrellas” indicating the pneseof large blocks of habitat, this habitat is not
suitable for most threatened or endangered speEsthe same reason, they are not good
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indicators of biodiversity. To what degree thessdators are keystone species is still unknown,
but there is no question that they can be impogpegdators on native ungulates (Linnell et al.
1995, Swenson et al. in press b). This is a pmphlecause the hunting of wild ungulates, such
as moose and roe de@afreolus capreolus), is an important recreational activity and is a
substantial source of income for forest owners @dledd & Bergstrom 1996). Thus, we
conclude that carnivore conservation in Scandinand probably much of the rest of Europe, is
so filled with specific problems that it requirggesial conservation planning, and cannot ride on
the back of, or carry, other conservation initia\Linnell et al. 2000).

So, what is the future of large carnivore conséowvain Europe? Woodroffe (2000) presented a
very pessimistic view, showing that large carnivexénction probabilities were closely and
positively related to human population density.tWincreasing human densities throughout the
world, this does not bode well for large carnivoréowever, Woodroffe’s (2000) analysis was
based on data from Africa and historical data fiéanth America. We examined these patterns
using present data from North America and Europédgtermine whether populations of large
carnivores could be conserved even at high humasitiks if a favorable and effective
management policy was in place (Linnell et al. 2000he results showed clearly that today, with
modern and almost universal favorable large careinoanagement in the areas we investigated,
populations of large carnivores are mostly stable@easing, and the status of the populations
are not correlated with human density. We haveeeroptimistic view than Woodroffe (2000),
and suggest that the existence of effective wédifanagement structures is more important than
human densitper sein large carnivore conservation (Linnell et al02p

Thus, managers can conserve and are conservitgdiva bear in human-dominated landscapes
in Scandinavia and many other parts of Europe. ptiipose of our studies has been to
understand the ecology of the species in such tapeés and to give managers the knowledge
they require to ensure that bears and people aatstdhere. Although the boreal forests of
Scandinavia are quite different from those of Cariturope, it appears that the results of our
studies have more relevance to understanding andgiray brown bears in Central Europe than
to those in North America. One important factothiat brown bears show similar autumn body
masses in Scandinavia and the Dinara MountainsowtS8ia and Croatia (Swenson et al. in press
a). As reproductive parameters are correlated auitbmn body mass of adult females
(Hildebrand et al. 1999), we can conclude thatépeoductive parameters we have documented
can be used in modeling population dynamics of @é&uropean bears. Mortality rates are site
specific, but it is easier to document mortalitiesathan reproductive rates in bear populations. |
addition, brown bears have survived in many humamidated landscapes for thousands of
years, despite eradication campaigns, in contoa$iet situation in North America. This may
have changed life-history strategies in Europeamwhrbears, making them more productive and
thus easier to conserve (Zedrosser 2006). We thap®ur research contributes to management
and conserving brown bear populations not onlyaarfinavia, but also elsewhere in Europe.

FUTURE RESEARCH NEEDS
The Wildlife Research Committee has asked the SB®RJve them our assessment of future
research needs regarding brown bears in Scandin@tiere are two major types of needed future
research; applied research for managers and fundahnesearch. The need for applied research
will be quite large in the future, because the brd&ar population is increasing quite rapidly
(5.5% annually at the present, Kindberg et al. 200#ch implies a doubling time of about 13
years). This means that the area of bear distoibutill continue to increase, and now more than
before into areas with higher human density. Asenamd more people come into contact with
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bears, there is now and will be even a greater metkgk future to understand better both how
bears react to humans and humans to bears. A hatterstanding of bear social organization
and communication will be required to be able tader bears from coming into areas near human
habitation. This increase in the bear populatidhimcrease demands from the public to increase
harvest levels to stop population growth. Thisimige difficult in a species with such great
demographic variance in reproductive rates. A aiséilysis of various harvest rates and
knowledge about hunter selection in relation to, @ag& and individual quality is necessary. Also,
we are only beginning to study bear social orgdimmawhich is a requirement to predict how
various degrees of harvest will affect populati@ntls. At the same time, human use of forested
areas for recreation and recreational developnsantreasing, which probably negatively affects
area use by bears. Brown bear populations areasitrg similarly in much of northern, eastern,
and southeastern Europe, which means that resbasdt knowledge that can be obtained in
Scandinavia will be useful in many other Europeaundries.

The SBBRP has amassed an individual-based datadetjing pedigrees, which is quite unique
for large carnivores. These data can be usedpgioexfundamental questions about the
population dynamics, social organization, andhifgory traits of large, long-lived carnivores.

The results can be interesting for both managemrethidevelopment of scientific theory.

Because we regularly capture individuals to chaagecollars, we have a series of
measurements of size and mass for them. The Emngirown bear project that is most natural to
compare with, the grizzly bear study in the Greateiowstone Ecosystem in USA, has data on
roughly half as many bears as we do (since 1988y, have a much lower proportion of the
population marked, they have not captured and nneddbe individuals regularly, and they do

not work on subjects such as social organizati@hliéa history traits (Schwartz et al. 2006). Our
genetics data from a large proportion of the papardeover its entire range, obtained from hunter-
killed bears, scats collected during the DNA-basmasuses, and all captured bears, is also quite
rare, and allows studies of genetic structure,dtmape genetics”, paternity studies and the effects
of heterozygosity, inbreeding, and outbreedingif@nhlistory traits. Our mortality and survival
data allow further analysis of population dynanaos risk assessment. The amount of data has
recently reached a level that has allowed us tinteagswering some of these questions, and
produce new fundamental knowledge about this spegiach of it relevant to other species of
bears and large carnivores.

The SBBRP has always had a goal of combining furetah and applied reseach, which the
International Review Committee recognized and contetefavorably upon (Boyce et al. 2002).
The SBBRP recommends a continuation of gathering-term individually based data on brown
bears in both study areas. This will allow usdatmue to increase our fundamental knowledge
about the species on a broad front, focusing omlptipn ecology, social organization, life-

history strategies, and spatial aspects (with gesas an important tool in most of these areas of
research). Atthe same time, we will continuerieveer the many pressing management questions
regarding brown bears. The following are immpartaeds for future research about the
Scandinavian brown bear, in our view. Both appéied fundamental questions are given under
each category:

Population estimation and monitoring

A reliable method of population monitoring is edsarfor the future management of the bear
population. The SBBRP has estimated bear populatamusing DNA from scats collected
by hunters over large areas (Bellemain et al. 28@%erg et al. 2006). Managers and
hunters are enthusiastic about this method andccsllattions have now been carried out in
Dalarna, Gavleborg, Vasternorrland, Vasterbottad, Himtland counties. Although this
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method has great promise, the hunters find thes sgadortunistically, so the sampling has not
been carried out in a systematic manner. We asgeawf some biases, such as an estimated
sex ratio that differs from the actual sex ratighe population (Bellemain et al. 2005). It
would be valuable to document spatial patternseééachtion rates in relation to habitats, day
or night beds, etc. from following the trails of &#narked bears using dogs. With these
results, we could model the effects of variousestiibn schemes to determine whether or not
the lack of systematic collection is a problem ahdg, how much and in which direction is
the bias. We could also use the maps of the sahspkets from the five counties to test the
hypothesis that scats are gathered randomly. Budtsenvould be applicable to other large-
scale population census efforts of elusive mammnsilsg volunteers to collect scats.

The DNA-based censuses are costly in terms of éindemoney. Therefore, we have used the
census results from the different counties tottest_arge Carnivore Observation Index
(LCOI), based on observations of bears, correaetdnter effort, during the first week of

the moose hunt. Preliminary results (Kindbergl.etimpubl.) show high correlations between
minimum density and the observation index, butsibgees of this relationship seems to vary
among areas for bears, as it does for moose (Bricgd/Vallin 1999). We should therefore
conduct further tests when results are availalole fother areas with various degrees of forest
openess. This will also allow us to calculate Bomal population estimate for Sweden, as is
prioritized in NV’s “Atgéardsprogram”.

In many parts of the world, observations of fenal®wvn bears with cubs are used as to
estimate population size and monitor populatiorsafiag et al. 2002). This method might
also be useful in Scandinavia at the edge of teeisp range (such as in Norway) or where it
is important to document population trends in atreély small area. The SBBRP can now
easily gather detailed data on the movements oaliesrwith cubs to evaluate the
assumptions of this method and how they influehegpbpulation estimate, which may be
useful in other parts of the world.

Harvesting bear populations

The Scandinavian brown bear population shows heghafjraphic variance, low
environmental variance, and rates of infanticic tire correlated with harvest rates for adult
males (Swenson et al. 1997b, 2001a, 2001c, Satthkrl®98, Swenson 2003, Zedrosser
2006). With these demographic characteristias,important to understand the effects of
hunting on population growth. We should continue todeling of the risks of various
harvest strategies on bears given these and atlkeertainties (harvest selection, spatial
variation, etc.), as recommended by the Internati®eview Committee and started by
Katajisto (2006). The mechanism behind the harveatlult males seemingly leading to
more infanticide is has not been confirmed. We khtherefore investigate how the harvest
on adult males influences their social organizainod how this influences the probability of
infanticide. This is important for the future segfof harvest quotas and in understanding the
general relationship between killing males andntitade, because evidence of this is now
available from several species of large solitamic@res (Swenson 2003).

An important ethical question is whether harvesitgn unnatural selective pressure on life-
history evolution (Festa-Bianchet 2003). This basn documented in many harvested fishes
(e.g. Jennings et al. 1999) and a few large mamwigtisobvious trophy-related attributes

that hunters can base selection on (eg. Coltmah 2003). This could be operating for
bears, as 88% of all mortality of bears >1 yeari®ldue to human causes, almost exclusively
hunting, and hunting mortality is different fromtaeal mortality, which is concentrated on
very young and very old bears (Festa-Bianchet 28@8|én et al. 2006). To adequately
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study this phenomenon, one needs a long-term datnd data on maternity and paternity to
calculate heritability (Coltman et a. 2003). TH&BRP has this for bears, in addition to data
from different harvest regimes during the coursewfstudy. We should use data on marked
and hunter-killed bears to document whether hursieliesct bears in relation to life-history
attributes and estimate the heritability of lifestioiry traits. We should also document the
spatial and temporal variation in harvesting pressind selectivity and use individual-based
modeling to estimate how harvesting might affeetrtiean and variance in reproductive
success and whether management regimes might acedsctive agent in brown bears. The
guestion of the long-term effects of hunting istaiey one that managers will have to face in
the near future, as public awareness of this phenomgrows.

Genetics

The genetics studies conducted by the SBBRP haae ibgortant to managers. We have
shown that Scandinavia was colonized by bears thensouth and the east (Taberlet et al.
2005), there are three genetic subpopulations (Mzrad. 2004), that the genetic status is
good, based on nuclear DNA (Waits et al. 2000) therte is little gene flow between the
middle and southern subpopulations (Tallmon e2@04). The genetics studies have been
essential to answer many fundamental questionshaVe identified the male attributes used
by females during mate choice (Bellemain et al.Gi)@nd evaluated the factors determining
male reproductive success (Zedrosser et al. 20V should continue to determine the
paternity of our bears to document correlates Wietime reproductive success in males. We
also want to analyze microsatellites and Major détistmpatibility Complex (MHC) genes
using our extensive long-term data on body sizewt, age of reproduction, long-term
reproductive success, survival of offspring, hormege size, social organization, mortality,
etc. to determine whether life-history traits aoerelated with MHC compatibility, genetic
heterozygosity, inbreeding and/or outbreeding, ailgmals, and whether MHC compatibility
is a factor in mate choice and kin recognitionuds#s of this type are providing exciting new
insights in understanding the genetic componentsnass (Coltman et al. 1998, Kruuk, et al.
2000, Penn 2002). If we find correlates with rejuctive success, we will use this in our
study of harvest-induced selection.

Until now, most of our research has been on “pdmriagenetics”, but we would like to
expand our research to include “population genomitsis involves the analysis of
hundreds of markers for many individuals (genonamxcand discerning neutral markers
from “outlier” markers, which are potentially undslection. This emerging discipline aims
to assess the role of evolutionary forces (suahwstion, gene flow or natural selection)
implied in the variability of genomes and populasdLuikart et al. 2003). One of the
applications of genome scans concerns the stutheajenetic basis of speciation to
understand how species evolve to become distirertqiigpically, and which genes are
involved in this process. Brown bears and polardeanstitute an excellent model for
studying speciation, as those two species divergeehtly (about 300,000 years ago; Talbot
et Shields 1996) and show well marked adaptatismsh(as size, hair color, structure, and
feeding habits). We will sample different populatiaf polar and brown bears across Europe
and the United States. Genomic tools will allowmrsking for chromosomical regions
differentiating those two species and test whetthese differences are concentrated in a few
regions, as suggested by Wu & Ting (2004).

Density-dependent effects on brown bear populatioacology and life-history traits
Bear researchers have advised managers not to eskamsity dependency in their models,
because density-dependent reproduction has notdmemented for bears (Miller 1990),
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although it has recently been suggested to affattt keproduction and subadult survival, in a
comparison of bears in two adjacent areas (Schwadk 2006). As stated earlier, only the
SBBRP has estimated the density experienced byiedidually marked bear. We have
found that density is an important factor affectimgne range size (Dahle et al. 2003a,
2006a), body growth (Dahle et al. 2006b, Zedrossat. 2006), propensity to disperse
(inverse effect) (Stgen et al. 2006a) and maleodpotive success (Zedrosser et al 2007). We
should now analyze the effects on reproductionsamdival and the shape of the relationships
between these parameters and density. This isrtemgdo know the effects of harvest,
because the ability of the bear population to sustarvest will probably depend on its
density and the harvest models carried out sodae lassumed no density dependence
(Seether et al. 1998, Katajisto 2006). Therefarns,@ssential for managers to know the
pattern of density dependency in reproduction andatity in bears.

We propose to use our extensive long-term dataody bize, age of reproduction, long-term
reproductive success, survival of offspring, homege size, mortality, individual density,

etc. to study the relationships among life-histoayts and trade-offs among them. This is the
key to understanding population dynamics and eiaiuh a species (Stearns 1992) and this
is a golden opportunity to significantly increase tundamental knowledge in this area,
particularly for large mammals. This has obvicammifications for management.

Factors promoting and hindering population expansia

The increasing brown bear population will certaiobntinue to expand into suitable habitat.
Based on habitat use by radio-marked females, isadgP006) modeled suitable brown bear
habitat in Scandinavia, showing that they are ngasttupied in Sweden (except Bohus lan
and Smaland) and mostly unoccupied in Norway. Adw question is where and how
quickly the bears will arrive in an area. We sldomlodel the change in the distribution of
female concentration areas since 1981, based dadagons of hunter-killed females, and
include habitat aspects, such as forest coverugtodty, type, terrain ruggedness, and
human influences, such as roads, habitation, a@mestowns, recreational developments,
agricultural areas, and reindeer husbandry, tae®anodel that mimics the observed pattern
of expansion and contraction of the female conediotn areas. We could then predict how
changes will occur from the present female distrdyu

Modern forestry appears to be primarily negatiwvebimwn bears in North America

(McLellan & Hovey 2001), yet the Scandinavian p@tian shows the highest reproductive
rates yet documented for the species (Saether B2@8) and it lives in the most forestry-
influenced boreal forest. With an ecosystem apgrpas recommended by the International
Evaluation Committee, the SBBRP has documentetidbéat relationships of all of the
major bear foods; berries, moose calving grouRrdsmica andComponotus ants, in addition

to selected habitats for day and night beds. Vdeldruse data from our radio-marked bears,
satellite imagery and GIS software to build a mddedredict the influence of modern
forestry on bear habitat and examine the effectsbftat on reproductive performance and
size of adult female bears. One bias to hab#iacton studies is overlooking the potential
effects of biological constraints. If an individusiunable to visit all of the habitats
randomly, due to constraints on movement, for exampe true availability of habitats might
be different than assumed. We should analyzeetfest, based on known movements of our
bears, and compare the results with traditionalyaea. Unfortunately, our VHFbased
daytime locations are biased to daybed habitate(da@l. submitted ms). To adequately
document habitats used by bears for foraging, wet mge GPS transmitters. We can also use
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spatially explicit population models to examine hawdscape composition and physiognomy
are important for bear population dynamics (Wiegendl. 1999, Boyce et al. 2001).

Brown bears were previously assumed not to bedegi, but we have found that females
form matrilineal assemblages consisting of reld¢alales with inter-overlapping home
ranges occupying exclusive areas. Generally, gtfgimales overlap more extensively than
unrelated females (Stgen et al. 2005), which prigtrakans that some areas will have higher
bear densities than others, due primarily to fersat@al organization. To understand how
bear density is related to habitat variables, waikhdocument how habitat resources are
distributed between the exclusive parts (core aad)overlapping parts (peripheral area) of
female home ranges, and if resource sharing wahthamong the matrilineal assemblages is
related to kinship. This will help us understandeve) how and why brown bears are
territorial. This is important knowledge for maneggbecause territorial and nonterritorial
species react differently to harvest and populatiemsity changes, and if some habitats
promote the formation of matriarchial assembladesill be possible to have higher densities
of bears there.

The use of habitats and areas by bears could alstubdied in more detail, by following the
movements of GPS-marked bears through real landscaphis should allow the
documentation of how bears use a typical borealdeape with high road density and some
human habitation. Modeling could tell us what hatisi are preferred, preferred but underused
because of human or other influences, and how eaukl move through a fragmented
landscape when dispersing. The results from tlodaiing effort could be used to predict
areas that would receive especially high numbedisplersing bears, even if they are far from
the female concentrations. With this knowledgenaggers could prepare in advance for the
arrival of these bears.

Bear-human conflicts when a bear population expands

Besides knowing when and where to expect bearsageas also have to deal with human
reactions. Dr. Goran Ericsson and Jonas Kindifkty( Umed) have cooperated with the
SBBP to interview people living in areas with vanyiand known bear densities, as
determined by the LCOI and the scat censuses.loEagons of the homes of the respondents
and nonrespondents are also known. This is teedfiudy of its kind, and should help
managers to understand human behavior in relatidimet length of time bears have been in an
area and their density. It would be especiallyongnt to document which conflicts are
transient when bears expand into an area, and veneclmore permanent.

People often fear bears, because people can edrmpu even killed by bears. The SBBRP is
studying the behavior of bears when a person appesathem, using GPS transmitters on
both the bear and the person (Stgen et al. unpubiyould also be important to interview
people who have been injured by bears to learn @looet the circumstances involved

Bears sometimes use areas near human habitatien,without the people being aware of it.
Using GPS-marked bears, we could also documentideans avoid or react to human
habitation, humans themselves, slaughter remaasisy etc. When more is known about the
bear-human interface, we should conduct a questiomBsurvey to learn how much people
are willing to change their lifestyle to accommahbears in their surroundings.

Another human dimension related to bears is econdd®ars can be a negative economic
factor for the owners of hunting rights, becausg tban kill a considerable proportion of the
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available calves (Swenson et al. in press b). fddsces the value of the terrain for moose
hunting, because few calves are available for thredrs. However, the bear is also a positive
economic factor, because the owner of the huntgigs can sell rights to bear hunting and
take a payment for each harvested bear. Both tusencalves that the hunters are not able to
shoot due to bear predation and the bears thatatfeegble to shoot have a direct (meat, hide)
and recreational value to the hunter. We do notkwhether this economic equation favors
the bear or the moose, but it would be importanhéolarge-carnivore debate to find out.

Although we now understand the effects of beargred on moose quite welb{venson et al.
1999c, in press)prelatively little is known about the effectsldar predation on reindeer,
especially reindeer calves. A documentation of #ffect is important for the Swedish
compensation system for damage caused by largezoegs. A recent methodological
advance developed by Rauset (2006), using a Glgsamaf the GPS-generated locations of
radiomarked bears, has proven successful to estiragds of bear predation on moose calves
on the southern study area. This method couldkm@agsed in a reindeer management area.

The phenomenon of “problem bears”, ie those shoviangatural” behavior and using areas
near human habitation, occurs whereever bears amadrs coexist. This problem will
certainly increase as the bear population increasgge and distribution, and results in many
killed problem bears (eg. Gunter et al. 2004). NWaee already shown that moving them is
not a viable management option (Linnell et al. J99Research we have conducted
(Nellemann et al. in press) and new research sefoiin North America (eg. Rode et al.

2006) suggest that the bears that come in to hdrabmation might really be trying to avoid
adult males, which show a strong avoidance of hunaditation. This is an important point,
because managers might have been treating a synwatbout understanding the cause. Itis
important to document which categories of beari kisnan habitation and when, to
determine if the pattern fits one of vulnerableegaties of bears avoiding large males at
times when conflict with large males is greatestpreliminary literature search has revealed
that virtually nothing is known about the chemicammunication system of bears, with the
exception of the giant pandai{uropoda melanoleuca) (Swaisgood et al. 2004). If it were
possible to identify how and with which chemicadsith male bears signal their presence in an
area, it may be possible to artifically producesthehemicals and keep bears seeking to avoid
adult males away from human habitation. This cquts/ide managers an option to scaring
and killing bears. To do this, we must understao bear populations are organized

socially and how they communicate with each other.

Bears as part of a large-carnivore community

The brown bear is one of four large carnivoredisn$candinavian ecosystem. Using
available data, and preferably GPS-generated deg@archers in the bear, lyrixy(x lynx)

and wolverine Gulo gulo) projects could analyze and compare the use afard habitats by
all of these species in the northern study aressid®s the scientific interest of understanding
how the predator community uses space in relat@ath other, the results would be
important for managers to estimate the problemspleeies could cause for reindeer
husbandry (especially if data on reindeer distrdutvere also available) and to understand
how to form reserves that would best protect aldpecies, if this were a goal. Such an
analysis has been started in the western pareddhthern study area (Hedmark County,
May et al. unpubl.).

There is some evidence from North America that lorbears and wolves in concert can have
a major and population regulating effect on moaggufations, although these conclusions
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are controversial (Gasaway et al. 2002, Orian$ 987). Our study of brown bear
predation on moose calves is the first in the worldn area with only brown bears present
(Swenson et al. in press b). Now wolves are sigitt become established at the edge of the
southern study area. When they become establigitleith the study area, this will give a
golden opportunity to repeat the calf predationgtand perhaps answer the very important
guestion; can wolf and bear predation togetheredsivnoose population into a predator pit
(Gasaway et al, 2002)? We could also investigatteesof the ecological roles that bears
play, such as seed dispersal, etc.

The effects of capture, immobilization, and implanéd transmitters on brown bears

The ethical treatment of wild animals used in sttierresearch is an important topic that will
only gain in importance. The SBBRP feels a resjdlityg to the bears, the public and the
financing agencies to know how our research isctffg our study subjects. Our
commitment to ethical treatment of our study ansials resulted in a 10-fold reduction in
capture mortality during our study (Arnemo et &08), but we still have much to learn about
the effects of capture, immobilization, and imp&htransmitters. We are taking a leading
role in this respect. For example, implanted tnaitters have been used in mammals since
the 1970s, but our ongoing project is the firstxamine their long-term effects.

HOW HAVE THE RESEARCH RESULTS BEEN USED IN MANAGEME NT?
The goal of the SBBRP has been to produce sciegitifisound results that would advance
our knowledge of the ecology of the Scandinaviawlor bear and at the same time provide
this knowledge for the practical management ofsihecies and the conflicts surrounding it.
This was recognized by the international evaluatib8wedish wildlife research in 2001
(Boyce et al. 2002). In their report they stateel fiollowing about the SBBRP: “This
outstanding project has most successfully brouglkehse and management together in a very
productive and visible way. The publication rates lheen excellent showing that applied and
fundamental research by no means is mutually exetisResults from the SBBRP have
been used actively as a basis of knowledge fofaimeation of large-carnivore policy in both
Sweden and Norway. In addition to this, the profes provided specific research-based
knowledge to managers in both countries in resptmaganagement questions, or in
anticipation of coming management questions. Thpseific results are expanded upon
below.

Besides Scandinavia, the SBBRP has provided consm@aiommendations and results as
requested by national governmental agencies, thepean Commission, the Council of
Europe, and nongovernmental organizations to hélptive management of and research on
brown bears in Bulgaria, Estonia, Finland, Frat@eorgia, Italy, Japan, Pakistan, Poland,
Spain, Slovakia, Slovenia, the United States (@reéellowstone Ecosystem grizzly bear
population), and in Europe generally (Swenson.e2@0)0). We have found that brown bears
have similar growth patterns and reach similar boégs throughout Europe (Swenson et al.
in press a). Because female body mass is cordelatk reproductive potential (Hilderbrand
et al. 1999), our results will be useful for pogida modeling in other parts of Europe. We
have also given recommendations to a research sfuglgth bearsNlelursus ursinus) in Sri
Lanka, and one of our PhD students (M.A. Nawaznigavorks on the population of Deosai
National Park, Pakistan. Therefore, the SBBRP igrgoortant source of information and
recommendations for brown bear management and m@tiss in Europe and Asia.
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Determination of population status and subpopulatia structure

One of the greatest concerns that managers have mwaeaging a large carnivore population,
especially one that has experienced a major papualabttleneck, is its conservation status.
In fact, knowing whether a population is in “favbl@conservation status” is an important
point in EU’s Habitat Directive. The SBBRP hasaclg documented the positive
conservation status of the brown bear, but alsetifled some areas of concern. The project
has investigated both the genetic and demograpdiiessof the population.

Genetics Our results regarding the genetic status optimulation have changed somewhat
with time, reflecting the development of new methad addition to changes in the bear
population. The first study, using mitochondridll® (mtDNA), showed extremely low
mtDNA variation (Taberlet et al. 1995), but a stugyng nuclear DNA (19 microsatellites)
showed a high level of genetic diversity (Waitalet2000).

Based on the study of mtDNA, Taberlet et al. (19@8pmmended considering two
populations as separate conservation units untienmformation was available. Based on the
first results of nuclear DNA, Waits et al. (2000pposed considering the Scandinavian
brown bear population as one evolutionary unit faugd management units, which were the
four female concentratation areas that were idedtiarlier (Swenson et al. 1994). In a later
study, we did not presuppose any genetic strucane found that the genetic data grouped
most naturally into three subpopulations, withtiwe previously identified subpopulations in
Norrbotten forming one group (Manel et al. 200A)study of gene flow between the
southern subpopulation and those farther northaledea low immigration rate (Tallmon et

al. 2004). This should be monitored, becausedtdause of concern for the future genetic
status of this subpopulation.

Thus, the population shows a relatively high lesfeheterozygosity and is structured into
three somewhat different genetic groups, with adegigene flow among them, except for the
southernmost group (Dalarna, Halsingland, Harjegalghich receives limited gene flow.
The two northern subpopulations now appear to beigg together (Sahlén et al. 2006).

Population dynamicsA population viability analysis was conductedhgsdata collected
during 1984-1995 in both study areas (Saether 98B). This was a period with relatively
low harvest rates. The results showed annual ptipalgrowth rates of 14% in the north and
16% in the south, which are the highest ever repdr a brown bear population. The
populations had a very high viability, with extrdgnw probability of extinction, given the
reproductive and mortality rates that were docueiuring the study. Based on modeling
of the data, however, Saether et al. (1998) fouatlttie viability of the Scandinavian brown
bear population was very sensitive to mortalitgsatind that even a relatively small increase
in the mortality could strongly reduce the vialyildf even relatively large populations. Since
1995, harvest levels have increased considerally.are now conducting population
modeling with the present harvest and demograatiesr(Katajisto 2006).

Population estimation and monitoring

The management of a wildlife population requireswledge about the population trends and
numbers, especially if the population is hunteads Wwell known that bear populations are
sensitive to harvest, especially the killing of h@nd subadult females (Miller 1990,
Eberhardt et al. 1994, Boyce et al. 2001).
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The SBBRP has evaluated several methods for estignidle numbers of bears, and has
concluded that estimates using capture-recaptutelmdased on the “capture”of individual
bears identified from DNA in scats collected by-g@me hunters is the most appropriate for
Sweden, where bears occur at low densities andinlaage areas (Bellemain et al. 2005,
Solberg et al. 2006). After using Dalarna and @bwtgs counties as a test area, the SBBRP
has prepared guidelines for other counties to ccndMA-bases censuses (Brunberg &
Swenson 2006) and assisted actively with populatersuses in Vasternorrland,
Vasterbotten and Jamtland (Bellemain & Taberlets2@0ndberg & Swenson 2006b). These
censuses are very popular among the hunters aalpecple, perhaps because they
participate in collecting the samples. This githesresults legitimacy, which is important for
managers.

The DNA-based population censuses are expensiwadn money and administration. The
SBBRP recommended in 1997 that observations oskasat other large carnivores be
included in the moose observation scheme. Thisagespted and put into practice in 1998.
A comparison of local densities based on the DNsae and bear observations per 1000
hunter hours show very good relationships, althabglslopes of the linear relationships vary
among areas (Kindberg et al. unpubl.). Thus,fethod seems to be appropriate to estimate
the trends of bear populations at the county lev8icandinavia (Kindberg et al. 2004). In
other parts of the world, observations of femaléhk wubs are often used to estimate the size
of and monitor the trends of brown bear populaitohse SBBRP has cooperated with almost
all brown bear projects in Europe to develop movarhbased rules for deciding, at a given
probability, whether two observations of femalethvaubs might be the same family (Ordiz
et al. in press).

Using the DNA-based censuses and trend result§BBRP has made two recent national
population estimates for Sweden (Kindberg et ad42&indberg & Swenson 2006a).
Another estimate will be made after the resulteffi@mtland are available.

The national population goals for bears are expeessannual reproductions, both in Sweden
and Norway. This can be a difficult concept, beganmnost people think of goals in numbers
of animals. The SBBRP has determined what an amepibduction means in terms of
population size, and has found that it varies byople area and time of year that the
reproductions are documented (Swenson & Kataji8@bp

Recommendations about hunting seasons and quotas

The SBBRP has actively provided the Swedish Enwiremtal Protection Agency and some
county managers with information and recommendataiout hunting seasons and quotas to
meet stated objectives. This has included recordatems about management areas for
guotas and quota restrictions, such as use of eequadtas (Swenson & Sandegren 1996b).
The project is currently evaluating the effect$eshale quotas, the baiting ban, and hunting
method on the age and sex of shot bears. Thecptmge modeled the effects of hunting on
population growth (Seether et al. 1998, Tufto efl@B9, Katajisto 2006) and is continuing

this research. In addition, we have estimatedidggee of illegal hunting in Sweden
(Swenson & Sandegren 1999). Our research in thesia ongoing.

Cubs-of-the-year are sometimes found by membettsegbublic. Formerly, they were taken
from the wild, but there are few available placasrore bears in zoos. We have found that
these cubs do have a possibility to survive, dgvalmmally, and reproduce if they become
alone after midsummer, so they may be left in thd then (Swenson et al. 1998a).
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The danger of bears to people

The question of how dangerous bears really ardhandpeople should react around bears is
very important to managers. The SBBRP has analymedvailable data on injuries and
deaths caused by bears, going far back in timepaadbehavior when meeting people.
These results have been published scientificallye(&on et al. 1996b, 1999b) and in
brochures for the public in several languages (Beug 20004, b, ¢, Olsson 2000, 2001a, b,
2003, 2004). Managers at the national and cowvigl in both Sweden and Norway have
used this information to prepare locally adaptegcational materials. Our research on this
subject is ongoing, including the behavior of bearthe vicinity of habitation, use of sites of
slaughter remains, and bear behavior when humasagh them at close distances in the
forest (Sahlén 2006).

Bear depredations on domestic livestock and moose

Bear depredation on sheep is the major sourcerdficiobetween people and bears in
Norway. This is a minor problem in Sweden, progdi#cause sheep in Norway graze
mostly unguarded in the mountains and forests (Sare& Andrén 2005). The SBBRP has
conducted research on this topic in Norway andnhade literature reviews to give reliable
recommendations about effective protective meaqivebakken & Maartmann 1994, Aanes
et al. 1996, Linnell et al. 1996a, b, Mysterudletl896, Sager et al. 1997, Dahle et al. 1998,
Linnell et al. 1999, Smith et al. 2000a, b). A& thresent, we are studying the behavior of
bears near summer farms (fabodar) in Sweden.

As mentioned above, the SBBRP has studied theteftétdear predation on a moose
population in Sweden (Swenson et al. 2001b, ingo¢s The results show that bears only
have an important effect on calf survival and thi effect varies with the moose-bear ratio
in the area. The SBBRP is now studying the ecoo@ffiects of having huntable populations
of moose and bears on hunters and owners of thengurghts. If wolves become
established in our southern study area, it wilvpte a unique opportunity to document the
effects of two major predators on a moose populatican area where the effect of one of the
predators alone has been documented earlier.

Bear predation on domestic reindeer is anotherceonfr conflict, especially in Sweden and
some areas of Norway. The SBBRP have not conduessgrch on this topic, but has
assisted in a pilot project conducted by the marsaigeNorrbotten County. The SBBRP
anticipates starting research on this topic inftitere.

The effects of humans on use of space by brown bear

There is a large body of evidence documentinghbatans and human habilitation has a
negative effect on the use of space and habitatgibzly bears in North America (Gibeau et
al. 2002, Apps et al. 2004). Our results show thigtis also true for the brown bear in
Scandinavia. At the home-range scale, human ketimih and roads affect the use of space
by bears during the active period and den placeli@mnenson et al. 1996a, Katajisto 2006,
Yri 2006, Elfstom et al. in press). On the langtscacale, this results in areas that are actively
avoided around towns and tourist developments, both categories having equal effect
(Katajisto 2006, Nellemann et al. in press). Thhe,occurrence of humans, in addition to
habitats, is very important in determining wherarseawill establish in the future (Katajisto
2006). Managers should also be aware of the gmgaddt that tourist developments have on
bear distribution (Nellemann et al. in press).
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The ethical aspects of conducting research on largarnivores

Management authorities and ethical committees tiggpermission to conduct research on
free-living wild carnivores. Thus, it is in theterest to see that this research is conducted as
ethically as possible and to know the effects tlagture and research methods have on the
animals. The SBBRP has patrticipated in the dewvedon of a capture protocol for bears
(Arnemo et al. 2005) and the testing of new immpatlon drugs and doses (Arnemo et al.
2001, 2003). The SBBRP has prioritized effortentike the capture of bears as safe as
possible. These efforts have been successfuleanortality rate during capture as declined
from 3.8% prior to 1992 to 0.3% since 1992 (Arneghal. 2006). The SBBRP is currently
conducting research on the physiological effectsapfture and immobilzation and the long-
term effects of surgically implanted radiotransert

Practical help for managers in the field

The SBBRP has always been available to manag@mwde practical help in the field, such
as helping scaring away bears near habitationtim 8weden and Norway and giving courses
for people involved in practical bear managememiuiding those that examine shot bears. In
addition, the SBBRP has assisted managers in ve¢gdé&h and Norway in the training of
hunters and their dogs to follow the tracks of oaatirked bears (Kristoffersson et al. 2001).

It is important that well trained tracker-dog teaans available to track down bears that are
wounded by hunters or hurt in traffic accidentsudi of this practical work has been
conducted in cooperation with the Swedish Wildf@mage Center at Grimso Research
Station.

General information to the public

The members of the SBBRP spend a great deal ofitifoeming the public about bears through
lectures, interviews for the media, cooperatindwaturnalists and film-makers, etc. The SBBRP
has also published a large number of publicatiowisraports in Swedish and Norwegian,
including a booklet about bear ecology in Swed&andegren & Swenson 1997). A popular-
scientific book in Swedish and Norwegian is plannétde SBBRP maintains a website
(www.bearproject.infpthat gives much information in Swedish, Norwegiamd English. It
receives about 700 visits per month. It is ourrigsgion that there is a great interest among the
public about our results, and not only the reswith practical application. The public seems also
to be interested in bear social organization, séxaalected infanticide, denning behavior and
physiology, colonization after the last Ice Age,.eThis seems to improve the acceptance of the
bear by people, although we have no data to suppoimpressions. The project has also
participated in producing an information compendiimout the European brown bear (Linnell et
al. 2002). The SBBRP plays an important role smeéducation of future large carnivore managers
and researchers, as recommended by the Internbi@emgew Committee (Boyce et al. 2002). To
date, 47 Master-level theses and 7 PhD-level themes been produced within the SBBRP.

Many of these students are employed in positiorect¥e large carnivore management in
Sweden, Norway, and lItaly. Others work in possigvhere they provide the public information
about large carnivores. Five of the PhD studesisived postdoctorate positions to continue their
research careers (the other two did not apply).
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Dahle, B., and J. E. Swenson. 2003. Factorsanfling length of maternal care and its
consequences for offspring in brown bedrsus arctos. Behavioural Ecology and
Sociobiology54:352-358.

Schwartz, C. C., K. A. Keating, H. V. Reynolds, M. G. Barnes, Jr., R. Sellers, J. E. Swenson,
S. D. Miller, B. N. McLellan, J. Keay, R. McCann,.I@ibeau, W. Wakkinen, R. D. Mace,
W. Kasworm, R. Smith and S. Herrero. 2003. Regpctde senescence in the
brown/grizzly bear.Ursus 14:109-119

Schwartz, C. C., J. E. Swenson, and S. M. MilgB03. Large carnivores, moose and humans: a
changing paradigm of predator management in tfife@dtury. Alces 39:41-63(Invited
paper)

Manel, S., E. Bellemain, J. E. Swenson and O. fian@2004. Assumed and inferred spatial
structure of populations: the Scandinavian broears revisited Molecular Ecology
13:1327-1331.

Piggott, M. P., E. Bellemain, P. Taberlet and AT@ylor. 2004. A multiplex pre-amplification
method that significantly improves microsatellita@ification and error rates for faecal
DNA in limiting conditions. Conservation Genetics:417-420.

Zedrosser, A., Rauer, G., and Kruckenhauser, L42B@rly primiparity in brown bearécta
Theriologica 49:427-432.

Bonin, A., E. Bellemain, P. Bronken Eidesen, F. panon, C. Brochmann, and P. Taberlet.
2004. How to track and assess genotyping errgosfiuilation genetics studieMolecular
Ecology 13:3261-3273.

Bellemain, E. and P. Taberlet. 2004. Improvedmasive genotyping method: application to
brown bear {rsus arctos) faeces.Molecular Ecology Notes4:519-522.

Tallmon, D. A., E. Bellemain, J. E. Swenson, and&berlet. 2004. Genetic monitoring of
Scandianvian brown bear: effective population sizé immigration.Journal of Wildlife
Management68:960-965.

Bellemain, E., J. E. Swenson, D. Tallmon, S. Bruglad P. Taberlet. 2005. Estimating
population size of elusive animals using DNA froomter-collected feces: comparing four
methods for brown bear€onservation Biology19:150-161.

Manchi, S. and J. E. Swenso2005. Denning behaviour of male Scandinavian brbeers
(Ursus arctos). Wildlife Biology 11:123-132.

Stgen, O.-G., E. Bellemain, S. Seebg, and J. E. Swer2005. Kin-related spatial structure in
brown bears Ursus arctoBehavioural Ecology and Sociobiolog$9:191-197.
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Agren, E., A. Séderberg and T. Mérner. 2005. d¥alitetralogy in a European brown bear
(Ursus arctos)Journal of Wildlife Diseases41:825-828.

Zedrosser, A. and J. E. Swenson. 20Db6.brown bear litter sizes reported by the pulditect
litter sizes obtained by scientific methodg#ldlife Society Bulletin. 33:1352-1356.

Solberg, K. H., E. Bellemain, O.-M. Drageset, Pbdidet and J. E. Swenson. 2006. An
evaluation of field and non-invasive genetic methtwlestimate brown bear (Ursus arctos)
population size Biological Conservation128:158-168.

Bellemain, E., Zedrosser, A., S. Manel, L. P. Waitsd Swenson, J. E. 2006. The dilemma of
female mate selection in the brown bear, a spedibssexually selected infanticide.
Proceedings of the Royal Society London, Series B73 283 — 291.

Bellemain, E, J. E. Swenson and P. Taberlet. 2006. Matingegfies in relation to sexually
selected infanticide in a nonsocial carnivore:ih@wvn bear.Ethology 112:1-9.

Arnemo, J. M., P. Ahlgvist, R. Andersen, F. Berntg8. Ericsson, J. Odden, S. Brunberg, P.
Segerstrom, and J. E. Swenson. 2006. Risk of #Hretesmortality in large free-ranging
mammals: experiences from Scandinawdildlife Biology 12:109-113.

Zedrosser, A., Dahle, B., and Swenson, J.E. 26@ulation density and food conditions
determine adult female size in brown bedmirnal of Mammalogy 87: 510-518.

Katajisto, J. & Moilanen, A. 2006. Kernel-baseairte range method for data with irregular
sampling interval.Ecological Modelling 194:405-413.

Stgen O.-G., J. E. Swenson, and A. Zedrosser. . 2b0@rsely density-dependent natal dispersal
in brown beardJrsus arctos.. Oecologial48:356-364.

Dahle, B., Zedrosser, A., Swenson, J. E. 2006.eGaes with body size and mass in yearling
brown bearsJournal of Zoology 269:273-283.

Dahle, B., O.-G. Stgen, addE. Swenson. 2006. Factors influencing homeeamg in subadult
brown bears.Journal of Mammalogy 87:859-865.

Stgen, O.-G., A. Zedrosser, P. Wegge and J. E. 8wer2006. Socially induced delayed
primiparity in brown bearblrsus arctos. Behavioural Ecology and Sociobiologyl1:1-8.

Miquel, C, Bellemain, E., Poillot, C, Bessiere,Durand, A. and Taberlet, P. 2006. Quality
indexes to assess the reliability of genotypesudiss using non-invasive sampling and
multiple-tube approachMolecular Ecology Notes6:985-988.

Gervasi, V., S. Brunberg, and J. E. Swenson. 20A86.individual approach to measure activity
levels: atest on brown beandlildlife Society Bulletin 34:1314-13109.

Bellemain, E., Nawaz, M. A., Valentini, Awenson, J. E Taberlet. 2007 Genetic tracking
of the brown bear in northern Pakistan and implicet for conservationBiological
Conservation134:537-547.

Zedrosser, A., Bellemain, E., Taberlet, P., andr&ons, J. E. 2007. Genetic estimates of annual
reproductive success in male brown bears: thetsftddody size, age heterozygosity and
population densityJournal of Animal Ecology 76:368-375.

Zedrosser, A., Stgen, O.-G., Saebg, S., and SwehsBn|n press. Should | stay or should | go?
Natal dispersal in the brown beaknimal Behaviour

Manel, S, F. Berthoud, E. Bellemain, M. GaudeulLGkart, J. E. Swenson, L. P. Waits, P.
Taberlet and Intrabiodiv Consortium. In pressnedv individual-based spatial approach for
identifying genetic discontinuities in natural pégtions. Molecular Ecology.

Nellemann, C., O.-G. Stgen, J. Kindberg, J. E. Seenl. Vistnes, G. Ericsson, J. Katajisto, B. P.
Kaltenborn, J. Martin, and A. Ordiz. In pre§%rrain use by an expanding brown bear
population in relation to age, resorts and humditteseents. Biological Conservation.

Bostedet, G., Ericsson, G. & Kindberg, J. In pr€&mtingent values as implicit contracts -
estimating minimum legal willingness to pay for servation of large carnivores in Sweden.
Environmental and Resource Economics
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B) Books and book chapters (10)

Bjarvall, A., R. Franzén, M. Nordkvist and G. Ahmat990. Renar och rovdjur—rovdjurens
effekter pa rennaringen. Naturvardsverket forBgna. (Reindeer and predators—the
effects of predators on the reindeer industry;,wedsh)

Sandegren, F. and Swenson. 1997Bjornen—uviltet, ekologin och manniskan. Svenska
Jagareforbundet, Stockholm, Sweden. (The brown-btee animal, ecology, and man; in
Swedish). 70 pp

Sgrensen, O. J., J. E. Swenson and T. Kvam. 1888us and management of the brown bear in
Norway. Pages 86-88 C. Servheen, S. Herrero and B. Peyton, compliBesars, status
survey and conservation action planlUCN/SSC bear and polar bear specialist groups,
IUCN, Gland, Switzerland and Cambridge, UK. 309 gimvited chapter)

Swenson, J. E., F. Sandegren, A. Bjarvall, R. apA. Soderberg and P. Wabakken. 1998.
Status and management of the brown bear in Sweldages 111-113 i@. Servheen, S.
Herrero and B. Peyton, complierBears, status survey and conservation action plan.
IUCN/SSC bear and polar bear specialist groupsNUGland, Switzerland and Cambridge,
UK. 309 pp. (Invited chapter)

Swenson, J. 2000. Der Braunbidrgus arctos) in Eurasien. Pages 89-108un Ganslof3er,
editor. Die Baren. Filander Verlag, Furth. 314 pp. (Invited chapte

Swenson, J. E., N. Gerstl, B. Dahle & A. Zedross#)00. Action plan for the conservation of
the brown bear (Ursusarctos) in Europe. Council of Europe, Repofi-PVS (2000) 24.

79 pp.

Kreeger, T. J., J. M. Arnemo, and J. P. Raath.226andbook of Wildlife Chemical
Immobilization. International Edition. Wildlife Pharmaceuticals Inc., Ft. Collins,
Colorado, USA: 412 pp.

Swenson, J. E. 2003. Implications of sexuallgsteld infanticide for hunting of large
carnivores. Pages 171-189Nh Festa-Bianchet and M. Apollonio, ed&nimal Behavior
and Wildlife Management. Island Press, Washington, D. C. 371 pp.

Swenson, J. E. and H. Andrén. 2005. A tale of¢aantries: large carnivore depredations and
compensation schemes in Sweden and Norway. Pa8e33®_inR. Woodroffe, S. Thirgood,
and A. Rabinowitz, edsPeople and Wildlife: Conflict or Co-existence?Cambridge
University Press. (Invited chapter)

Linnell, J. D. C., C. Promberger, L. Boitani, J.3wenson, U. Breitenmoser and R. Andersen.
2005. The linkage between conservation stratdgrdarge carnivores and biodiversity:
the view from the “half-full” forests of Europe.ages 381-399 id. C. Ray, K. H. Redford,
R. S. Steneck and J. Bergekarge carnivores and the conservation of biodiversy.

Island Press, Washington, D. C. 562 pp.

C) Papers in nonrefereed publications (20)

Swenson, J. 1994. Sweden and Norway: histodgoaesent status of the brown bear in
Scandinavia.Intern. Bear News 3(3):5-6.

Dalen, L., Johansen, T. Dahle, B. 1996. Yet andbhgophyte consuming bea&tyolog.
Times87 (2):1

Arnemo, J. M. & P. Dypsund. 1997. Kirurgisk implation av radiosandare pa vilda
rovdjur. Svensk Veterinartidning 49(1):17-18. (Surgical implantation of radio
transmitters in wild carnivores. In Swedish)

Arnemo, J. M. & P. Dypsund. 1997. Ny merkemet&di& brunbjarn.Norsk
Veterinaertidsskrift 109:440. (A new method for marking brown bedrsNorwegian)

Sandegren, F. & J. Swenson. 1997. Det skandikagrnprojektet. Pp. 76-81 in
Rovviltforvaltning: problemer og utfordringer . Nordisk Jagersamvirke, Rapport Nr. 4-
1997. (The Scandinavian Brown Bear Research RrojecSwedish)
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Gossow, H. and J. Swenson. 1997. Large predageting in Austria.Intern. Bear News
6(3):12-13.

Swenson, J. and C. Servheen. 1997. Does bearreatise without hunting produce problem
bears?Intern. Bear News6(4):11.

Swenson, J. E. 1998. Coordination of large-cam@monitoring, management, and research in
Scandinavia. Pages 85-88 in C. Breitenmoser-WiiiGteRohner, and U. Breitenmoser,
editors. The re-introduction of the lynx into the Alps, Council of Europe Publishing,
Environmental Encounters No. 38.

Arnemo, J. M., P. Dypsund, F. Berntsen, S. J. WdsluRanheim & L. Lundstein. 1998. Bruk
av implanterbare radiosendere pa store rovéiiorsk Veterineertidsskrift 110:799-803.
(Use of implantable radio transmitters in largencaores. In Norwegian)

Andersen, R. & J. Swenson. 1999. Wildlife andiratonservation in Scandinavia with special
regard to large predators. Pages 59-@¥atura 2000 Eine Chance flir den Naturschutz
Europas/A chance for nature conservation in Eur@mhriftenreihe des
Bundesministerium fur Umwelt, Jugend und Familie,Band 14/1999. Vienna.

Swenson, J. & F. Sandegren. 1999. Den svenskedhestandens levedyktighet. Pages 85-90 in
T. Ebenhard & M. Hbggren, eds. Livskraftiga roudpammar.Centrum for biologisk
mangfold, Skriftserie 1. Uppsala, Sweden. (The viability of the Swhdisown bear
population. In Norwegian)

Swenson, J. E. and F. Sandegren. 2000. ConsanatEuropean brown bear populations:
experiences from Scandinavia. Pages 111-116RnLhyna, B. Heredia, G. Palomero and
I. Doadrio, editors La conservacion del oso pardo en Europa: un retde cara al siglo
XXI. Serie encuentros |. Fundacion Biodiversidad, Ministerio de medio agmibé,
Madrid, Spain.

Dahle, B. 2000. Extensive illegal killing of broviaears in Swedentern. Bear News
9(2):7.

Dahle, B. 2000. Large-carnivore white paper presgem Swedenintern. Bear News9(2):8.

Arnemo, J. M. 2001. Reversible anaesthesia iwbioears.DDA News2:8.

Swenson, J. E. 2001. Bjarnens tilbakekonmt norske videnskaps-akademi, Arbok
2000: 463-470. (In Norwegian: The return of thevin bear)

Arnemo, J. M., S. Brunberg, P. Ahlqvist, R. Franz&nFriebe, P. Segerstrom, A. Sdderberg,
and J. E. Swenson. 2001. Reversible immobilinadiod anesthesia of free-ranging
brown bears (Ursus arctos) with medetomidine-Titetee-Zolazepam and
Atipamezole: a review of 575 capturd®roceedings of the American Association of
Zoo Veterinarians, American Association of WildlifeVeterinarians, Association of
Reptilian and Amphibian Veterinarians, and National Association of Zoo and
Wildlife Veterinarians Joint Conference. 2001:234-236.

Zedrosser, A. & B. Dahle. 2002. Brown bear attackentral Swedernnt. Bear News11:9.

Bjarvall, A. 2003. Stora rovdjur—samspel mellanskning och férvaltning med bjornen
som exempel. Pages 13420L. Terenius, Chefsredaktér. Icke-traditionellasfiksdjur
| forskningen. Centrala forsoksdjursnamnden, Skriftserie Nr. 48. Stockholm.

Swenson, J. And F. Sandegren. 2003. A summamgsaoits from the Scandinavian brown
bear research project. Pages 1864039. I. Danilov and V. B. Zimin, editors.

Dynamics of game animals populations in Northern Exope—Proceedings of the
third international symposium. Karel'skii Nauchnyi Tsentr RAN, Redaktsionno-
izdatel'skii Otdel, Petrozavodsk, Russia.

D) Completed student theses (55)
(* indicates theses that have resulted in a putidica(*) indicates that work on a manuscript
is underway or the manuscript has been submitted)
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Doctorate level theses (7)

2003 * Bjgrn Dahle, Norwegian University of Scieraoed Technology, Trondheim. Dr.
scient. (PhD) thesis: Reproductive strategies em8mavian brown bears.

2004 * Jon E. Swenson, Institut fur Wildbiologiedubagdwirtschaft, Universitat fur
Bodenkultur Wien, Vienna, Austria. HabilitationrBabil.) thesisThe ecology of an
increasing brown bear population: managing a |ssfakrecovery.

2004* Alain Cercueil, Laboratoire des Techniqued'ldeagerie, de la Modélisation et de la
Cognition & Laboratoire d’Ecologie Alpine, Univet&iJoseph Fourier, Grenoble,

France. These d'université (PhD thesis): Contidims statistiques en génétique des
populations.

2004 * Eva Bellemain, Agricultural University of Neay, As (PhD) and Université Joseph
Fourier, Grenoble (Docteur); joint (co-tutelle) deg program. PhD thesis/thése
d’'université: Genetics of the Scandinavian browarb implications biology and
conservation.

2006 * Ole-Gunnar Stgen, Norwegian University del$ciences, As. PhD thesis: Natal
dispersal and social organization in brown bears.

2006* Andreas Zedrosser, Norwegian University délSciences, As and University of
Natural Resources and Applied Life Sciences, VidgaaD thesis: Life-history
strategies of brown bears.

2006* Jonna Katajisto, University of Helsinki. .Bcient. (Doctor of Science) thesis:

Habitat use and spatial population dynamics of lorb@ars (rsus arctos) in
Scandinavia.

Master of Science level theses (41)

1990 Marie Dahlstrom, Stockholm University. Undadmate thesis (20 points): Licensjakten
pa bjorn 1981-89—en sammanstallning. (Licenseihgmf bears, 1981-89—a
summary)

1993 Caroline Paulson, Veterinary College, Swetislversity of Agricultural Sciences,
Uppsala. Thesis. Immobilisering av brunbjorn.rfiobilization of brown bears)

1995 * Jens Thomas Sagear, University of Trondhei@and. scient. (Master of Science) thesis:
Et studie av konflikten mellom bjgrn og sau i pdea 1981-1993. (A study of the conflict
between bears and sheep in the period 1981-1993).

1996 * Bjgrn Dahle, Norwegian University of Scieraoed Technology, Trondheim. Cand. scient.
(Master of Science) thesis: Nutritional ecologyodwn bearsyrsus arctos) in Scandinavia
with special reference to moogi des alces)

1996 * Raili Ytterberg, Stockholm University. Unrdeaduate thesis (10 points): Do ants support
the high reproductive rate in the Scandinavian lorbear Ursus arctos) population?

1997 * Anna Jansson, Swedish University of Agrigtdt Sciences, Uppsala. Undergraduate
thesis (20 points): Can a high protein availalyliékplain the high reproductive rate in the
Scandinavian brown bedd(sus arctos)?

1997 * Thomas Johansen, Norwegian University oéa and Technology, Trondheim. Cand.
scient. (Master of Science) thesis: The diet oftteavn bearrsus arctos) in central
Sweden.

1998 * Inga-Lill Persson, University of Oslo. Gharscient. (Master of Science) thesis: Brown
bearUrsus arctos predator upon adult moose in Scandinavia: a satityo levels of scale.

1998 * Ole Opseth, Norwegian University of Scieaoel Technology, Trondheim. Cand. scient.
(Master of Science) thesis: Brown beldrgus arctos) diet and predation on moosa ¢es
alces) calves in the southern tiaga zone in Sweden.

1998 * Helena Busk, Swedish University of Agricu#ilSciences, Uppsala. Undergraduate thesis
(20 points): Brown beatdrsus arctos) predation on moosé\(ces alces) calves in a
Swedish boreal forest.
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1999 * Line Stabell, University of Oslo. Cand. stigMaster of Science) thesis: Use of
ungulates by brown brown bedsssus arctosin Scandinavia: effects of area, season, sex,
age, and individual.

2000 Torleiv Yli Myre, Agricultural University of brway, As. Cand. agric. (Master of Science)
thesis: Strategies for female brown beé#rs(is arctos) to avoid infanticide: activity patterns.

2000 * Andrea Friebe, Johann-Wolfgang Goethe Usité&t, Frankfurt am Main, Diplomarbeit
(Master of Science) thesis: Das Winterverhaltendied&glichen Wanderungen von
weiblichen Braunbarerlisus arctos) in Zentralschweden.

2000 * Hakon Hustad, Agricultural University of Nealy, As. Cand. agric. (Master of Science)
thesis: The issuing of kill permits for brown bear response to domestic sheep
depredation in Norway, 1989-99.

2000 Beverly Ann Wilson, University of Stirling, UKMaster of Science thesis: Conservation
management of the brown bedJrsus arctos, in Scandinavia: using GIS and a habitat
quality index to explain the temporal and spat&iation in sub-population core areas.

2000 Christer Zakrisson, Swedish University of Aghural Sciences, Umea. Undergraduate
thesis (20 points): Do brown be&iréus arctos) females with cubs alter their movement
pattern in order to avoid infanticidal males?

2000(*) Rikako Fujita, Swedish University of Agritwral Sciences, Uppsala. Undergraduate
thesis (20 points): Bait-hunting for brown beaSweden: temporal and spatial occurrence
and potential effects on the population.

2001 Wiebke Neumann, Universitat Osnabrick, OsrakbhiDiplomarbeit (Master of Science)
thesis: The brown beélrsus arctos and berries in the Swedish boreal forest: explpia
temporarily and spatially variable resource.

2001 Oddmund Rgnning, Agricultural University ofay, As. Cand. agric. (Master of
Science) thesis: Spatial and temporal supply oidseand their use by brown bears in
south-central Sweden

2001 Valgerdur Bjarnadottir, Swedish UniversityAgfricultural Sciences, Uppsala. International
Master of Science thesis: Brown bedrgus arctos) use of three berry species in central
Sweden: do bears choose foraging plots basedeotetinsities of berries?

2001 Kristin Hgivik Fossum, Agricultural Universiof Norway, As. Cand. scient. (Master of
Science) thesis: Brown beatdrus arctos) and berries: use of a spatially and temporally
variable resource by bears of different age and sex

2001 Jonna Katajisto, University of Helsinki, Haldi Master of Science thesis: Bed site
selection of female brown beatdréus arctos) as a counter-strategy to avoid sexually
selected infanticide by males.

2001 * Eva Bellemain, Université Claude Bernard|edirbanne, France. Master of Science
thesis: Etude du systeme d'appariement de I'oursde Scandinavie. (Study of the
Scandinavian brown bear mating system) (In FramchEnglish).

2001 Ander Larunbe Anderson, University of StirlidK. Master of Science thesis: Use of GIS
to study brown beatJrsus arctos, distribution in relation to habitat and traditedmeindeer
(Rangifer tarandus) herding in Scandinavia.

2002 Solveig Kristoffersen, University of Oslo, @slCand. scient. (Master of Science) thesis:
Restricting daily movements as a counterstrategynagsexually selected infanticide in
brown bears\rsus arctos).

2002 Paul Antoni Nilsen, Agricultural University Biorway, As. Cand. scient. (Master of
Science) thesis: Scandinavian brown béhsis arctos L.) foraging on tempory and
spatially variable berry resources in the boreeddt

2002 Jessica Asbrink, Swedish University of Agiiietal Sciences, Uppsala. Undergraduate
thesis: Parasites and metals in the ScandinaviewrBBear Ursus arctos). Study project
from the Department of Pathology, No. 30.
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2002 Lars Plahn, Swedish University of Agricultubgiences, Uppsala. Undergraduate thesis (20
points): Avoidance of potentially infanticidal tea by female brown beargi(sus arctos):
patterns of diel activity.

2003 Patrik Jigsved, Umeda University, Umea. Undmigate thesis (30 ECTS): Utilisation of
berries by brown bears in the Scandinavian bocerabt.

2003* Knut Hakon Solberg & Ola-Mattis Drageset, igitural University of Norway, As.

Cand. scient. (Master of Science) thesis: A téstethods to estimate brown bebirgus
arctos) population size.

2004 Insa Bauhaus, Albert-Ludwigs-Universitat, Bueg, Germany. Diplomarbeit thesis: Factors
for the use of carpenter antSafnpanotus spp.) on clear-cuts by Scandinavian brown bears
(UrsusarctosL.).

2004 Eskil Nerheim, Agricultural University of Noay, As. Master of Science thesis: Futility of
shooting brown beatdrsus arctos to stop sheep loss in Norway is confirmed.

2004* Marcus Elfstrom, Umea University, Umed. Urgteduate thesis (30 ECTS): Denning
ecology of Scandinavian brown bears.

2004 Knut Madslien, Norwegian School of Veterin&giences, Oslo. Student thesis: Use of
intraperitoneal radiotransmitters in yearling feenbafown bears; anesthetic and surgical
procedures.

2005(*) Ingela Jansson, Swedish University of Agiticral Sciences, Umea. Undergraduate
thesis (20 points): A pilot study of brown beldrgus arctos) habitat use in central Sweden
using GPS.

2005 Hanna Barck, Swedish University of Agricultusaiences, Uppsala. Undergraduate thesis
(20 points): Factors affecting foraging by brolkearsUrsus arctos on carpenter ants,
Camponotus herculeanus.

2005 Claudio Signer, University of Basel, Switzada Multi-level habitat analsis of female
brown bearsrsus arctos) in central Sweden.

2005(*) Therese Fosholt Moe, Norwegian Universityife Sciences, As. Master of Science
thesis: Diel variation in habitat selection of f@mScandinavian brown beaksr§us arctos)
in relation to resting and foraging behavor.

2006 Veronica Sahlén, University College Londonasi&r of Science thesis: Female brown
bearUrsus arctos use of an anthropogenic food source: a study fouath-central
Sweden

2006 Geir Rune Rauset, Norwegian University of ISféences, As. Master of Science thesis:
Estimating individual kill rates on moose calveshogwn bears based on GPS technology
and GIS cluster analysis.

2006 Inger Marie Yri, Norwegian University of Lifciences, As. Master of Science thesis:
Seasonal and diel variation in road avoidance bhebawef female Scandinavian brown
bears.

Bachelor of Science level theses (8)

1988 Paul Klute & Tom Erik Ness, Statens skogsKélenstad. Undergraduate report.
Alvdalsbinna - arealbruk, forflyttninger og habliatk 1987. (Alvdalsbinna—use of
area, movements and habitat use in 1987).

1989 * Arne Soderberg, Oster-Malma jaktvardsskdiadergraduate final reseach report:
Mortalitet hos algkalvar under sommaren. (MoodErnartality in summer; In
Swedish)

1992 Mats Ola Johnsson, Klaralvdalens Folkhégskbladergraduate two-year school final
research report. Brunbjorn. En ankat undersokoveg bjornforekomst i Varmlands
norra delar. Samt en sammanstéllning av det SveNskska bjornprojektet. (A
guestionnaire study of the occurrence of bear®ithern Varmland and a description of
the Swedish-Norwegian Brown Bear Project).
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1995 * Andreas Norin, Klarélvdalen Folkehdgskoldndergraduate two-year school final
research report. Studier av naringsval och ronedgester hos radiomarkta brunbjérnar
(Studies of food selection and movement pattermadib-market brown bears; In Swedish)

1997 Paul Anzjgn & Johan Henrik Castberg, Regi@ulege in Nord-Trgndelag, Steinkjer,
Norway. Undergraduate thesis: Omtalen av bjinsys arctos) i media i 1995.
(Reporting about brown bears in the Norwegian medi95; In Norwegian).

1998 Pilivi Vaajakari, Omnivet. Undergraduate fingbort: Reproduktionen hos brunbjornar i
Sverige. (Reproduction into Brown bear in SwedarSwedish)

1999 Carina Sisell, Alvdalens naturbruksgymnasiwndergraduate final report: Bjérnen,
manniskan och turismen—gar de att forena? (Bpample and tourism—is it possible
to combine them? In Swedish)

2005 Kent Ove Moren, Hggskolen i Hedmark Bachtlesis: Brun bjornendJ¢sus arctos)
habitatvalg:kantsoner og habitatdiversitet. (Hattselection in brown bears (Ursus
arctos): edges and habitat diversity. In Norwepia

E) Rapports to management agencies, etc. (63)

Bjarvall, A., F. Sandegren, & P. Wabakken. 198&pport 1 fran det svensk-norska
bjornprojektet. Rapport Svenska Jagareforbundet och Naturvardsverke (Report 1
1988 from the Swedish-Norwegian Brown Bear ProjdatSwedish)

Bjarvall, A., F. Sandegren, & P. Wabakken. 198&pport 2 fran det svensk-norska
bjornprojektet. Rapport Svenska Jagareforbundet och Naturvardsverke (Report 2
1988 from the Swedish-Norwegian Brown Bear ProjdatSwedish)

Bjarvall, A., F. Sandegren, & P. Wabakken. 198&pport 1 fran det svensk-norska
bjornprojektet. Rapport Svenska Jagareforbundet och Naturvardsverke (Report 1
1989 from the Swedish-Norwegian Brown Bear ProjdatSwedish)
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8-9. (An unusual dispersal route. in Swedish)

Sandegren, F. & J. Swenson. 2000. Bjornen sojagie. Svensk Jakt2000(2/3):62-65.
(The brown bear as a moose hunter. in Swedish)

Olson, J. E. 2000Ar bjornen farlig ? Bjornprojektet i Orsa, Orsa. 24 pp. (Is thevor
bear dangerous? In Swedish)

Swenson, J. E. 2000. Rovdyr og rovdyrforvaltniigp. 325-329 in I. S. Kristiansen, chief
editor. Store Norske Arbok 2000 Kunnskapsforlaget, Oslo, Norway. 543 pp. (Large
predators and their management; in Norwegian)
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Swenson, Jon E. 2000. Rovdyr med konsekvengerdens natur 15(2):8-11. (Large
predators with consequences; in Norwegian)

Brunberg, S. 2000. Om du moter en bjd@noschyr fran Viltskadecenter.

Brunberg, S. 2000. If you encounter a beRamphlet from Viltskadecenter.

Brunberg, S. 2000.Wenn Sie einen Baren begedran Viltskadecenter.

Olson, J. E. 2001ls the brown bear dangerous?Bjornexperten i Orsa, Orsa, Sweden.

Olson, J. E. 2001lst der Braunbar gefahrlich? Bjornexperten i Orsa, Orsa, Sweden.

Sandegren, F. & J. Swenson. 2001. Ateljakt pénbjdora eller daligt?Svensk Jakt2001
(2/3):64-65. (Bait hunting for brown bears—goodad? in Swedish)

Hustad, H. & J. E. Swenson. 2001. Tildeling aad&ellingstillatelser pa bjgrn som tar sau.
Sau og Geit2001(5):60-63. (Issuance of kill permits for beduat kill sheep; in
Norwegian)

Swenson, J. E. 2002. Na vakner bjgrn¥illmarksliv 29(4):56-59. (Bears are waking
now!; in Norwegian).

Zedrosser, A. & B. Dahle. 2002. Brown bear attackentral Swedennternational Bear
News11/2:9.

Olson, J. E. 2003Er bjgrnen farlig ? Bjornprojekteti Orsa, Orsa. 24 pp. (Is thewor
bear dangerous? In Norwegian)

Olson, J. E. 2004L6rso bruno é pericoloso? Bjornprojektet i Orsa, Orsa. 24 pp. (Is the
brown bear dangerous? In Italian)

Katajisto, J.K. 2004. Nain péarjaat karhun naapyfinade 3/2004 (Having bears as
neighbourFinnish science magazine, in Finnish).

Swenson, J., J. Kindberg, E. Bellemain, S. Bruni8e} Ericsson. 2004. Bjérnstammen &ar
stdrre &n man trottVara Rovdjur 2004(3):14-15. (The population of brown bears is
larger than previously thought; in Swedish).

Swenson, J., J. Kindberg, E. Bellemain, S. Bruni8e€ Ericsson. 2005. Brunbjgrn i
Sverige 2004 .Vare Rovdyr 19(1):14-15. (The brown bears in Sweden 2004; in
Norwegian).

Zedrosser, A. 2005. Mord, Intrigen und Sex. - UtlierPartnerwahl bei Braunbaren.
Osterreichs Weidwerk 6: 60-61. (Murder, intrigue, and sex—On mate chdicbrown
bears; in German)

Zedrosser, A. 2005. BarigeSsterreichs Weidwerk 8: 46-47. (About bears; in German)

Zedrosser, A. 2007. Kindesmord zu Fortpflanzungskemr.Wildbiologie 1/2007: 1-12.
(Infanticide for the purpose of reproduction; inraan)

G) Websites for the public (6)

Soderberg, A., F. Sandegren & J.E. Swenson. 1998ng bjornhanes ovanliga vandringsvag.
http://www.jagareforbundet.se/forsk/projekt/granisil (A young male brown bear’s
unusual dispersal route. In Swedish)

Franzén, R. 2002. Ursus arctos brunbjérn. (Revh 8ranberg & Jon Swenson 2002).
ArtDatabanken, SLU: 2002-11-25. Tillganglig URLttp://www-
umea.slu.se/MiljoData/webrod/Faktablad/ursu_arc(p@02-11-27).

Swenson. J. E. 2002. Faktaark om brunbjéitip://www.ninaniku.no/nidaros/

Kindberg, J & E. Bellemain. 2004. Bj6érnspillnings/entering
http://www.jagareforbundet.se/forsk/bjornspillniimggentering/default.asp

Schmith. G. 2004. The Scandinavian Brown Bear RebeRroject.

http://www.bearproject.info/2/index.htm

Metapopulation Research Group 208patial population dynamics of the brown be#rs(is
arctos) http://www.helsinki.fi/science/metapop/english/Rasd/Project_bear.htm
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H) Posters presented at proceedings (16)

Wabakken, P., A. Bjarvall & F. Sandegren. 198adig-tracking brown bears in Sweden.
18" Congress of the International Union of Game Biolaigts, Krakéw, Poland.

Wabakken, P., A. Bjarvall & F. Sandegren. 1988e Bwedish-Norwegian bear study
progress report11™ Nordic Congress on Game ResearclEspoo, Finland.

Wabakken, P., A. Bjarvall & F. Sandegren. 198%&dig-tracking Scandinavian brown bears:
study progress repor'rlzth Congress of the International Union of Game Biologts,
Trondheim, Norway.

Arnemo, J. M., P. Dypsund, F. Berntsen, J. Schuzd. Wedul, B. Ranheim & L.G.
Lundstein. 1998. Implantation of intraperitone@diotransmitters in brown bears
(Ursus arctos), wolverines (Gulo gulo) and lynxrikylynx): anesthetic and surgical
procedures for field uset7" Annual Conference of the Wildlife Disease Associain,
Madison, Wisconsin, USA.

Friebe, A., J. E. Swenson & F. Sandegren. 199ilylbnovements and denning ecology of
female brown beardJfsus arctos) in central Sweden33 International Congress of
the International Society for Applied Ethology, Lillehammer, Norway.

Bellemain, E., J. E. Swenson, D. Tallmon, S. BrughB. Taberlet. 2004. Brown bear
population size estimates using DNA from huntetemtéd feces: A comparison of
different methods15" International Conference on Bear Research and
Management San Diego, California USA

Schoettler, A., S. Brunberg. 2004 Testing methasiun activity studied5" International
Conference on Bear Research and Managemer§an Diego, California USA

Katajisto, J., A. Moilanen, J. E. Swenson. 2004vBr bear distribution in relation to habitats
and humansl5" International Conference on Bear Research and Margement San
Diego, California USA

Zedrosser, A., B. Dahle, J. O. Vik, J. E. Swen&@®4. Offpring abandonment and maternal
defense as reproductive strategies in Europeanrbbears15" International
Conference on Bear Research and Managemer§an Diego, California USA

Stgen, O.-G., J. E. Swenson. 2004 Natal dispersat expanding brown bear population.
15" International Conference on Bear Research and Margement San Diego,
California USA

Katajisto, J., A. Moilanen, J. E. Swenson. 2004 €&ffect of conspecifics on brown bear
movement inside their home rang#8" International Conference on Bear Research
and Management San Diego, California USA

Zedrosser, A., G. Rauer, L. Kruckenhauser. 2004y paimiparity in brown bearsl5"
International Conference on Bear Research and Managnent San Diego,
California USA

Hodder, D.P., Rea, R.V., and Zedrosser, A. 2004&s0be establishment of den site buffer
zones have significant impacts on forestry econs®ii6” International Conference
on Bear Research and Managementan Diego, California USA

Katajisto, J., A. Moilanen, J. E. Swenson. 2005 nkébased home range metod. For data
with irregulare sampling interval6™ International Conference on Bear Research
and Management Riva Del Garda, Trentino Italy

Madslien, K., J. M. Arnemo, J. E. Swenson. 200% bisintraperitoneal radiotransmitters in
yearling female brown bears. Anesthetic and surgilcm:edureslG‘h International
Conference on Bear Research and ManagemerRiva Del Garda, Trentino Italy

Schoettler, A., S. Brunberg. 2005. Shift from dalrto nocturnal behaviour: Influence of
minimum temperature on night activityé™ International Conference on Bear
Research and ManagementRiva Del Garda, Trentino Italy
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PUBLICATION PLAN
This publication plan includes publications that ar various phases of publishing and
planning. The “planned publications” include thegach we can write with the data
available within the SBBRP, those that can be emitvith data that are gathered routinely
(assuming that the project continues), and sontecrabe written with data from side
projects that have been applied for.

Second revision sent in, waiting for final decision

Zedrosser, A., Dahle, B., Vik, J.-O., and Swengoik,. Abandonment and reduced
maternal care as reproductive strategies in Europeavn bears. Revised
manuscript sent tAmerican Naturalist.

Elfstrém, M., Swenson, J. E., and Ball, J. P. &e&la of denning habitats by Scandinavian
brown bears.Wildlife Biology

Moe, T. F., Kindberg, J., and J. E. Swenson. Thi@oirtance of diel behaviour when studying
habitat selection; examples from female Scandimalsrawn bearsl{rsus arctos).
Canadian Journal of Zoology.

Ordis, A., J. Naves, A. Fernandez, D. Huber, P.déagky, A. Mertens, Y. Mertzanis, A.
Mustoni, S. Palazén, P. Y. Quenette, G. Rauer,ddriguez, and J. E. Swenson.
Movement patterns of female brown bears with caldSurope: application to
population monitoring.Ursus

Katajisto, J. and Moilanen, A. Estimation of habitageighted kernel home range3ournal
of Applied Ecology

Submitted manuscripts

May, R., van Dijk, J., Wabakken, P., Linnell, J.@, Swenson, J. E., Zimmerman, B.,
Odden, J., Pedersen, H. C., Andersen, R. and L&ndeabitat differentiation within
the large-carnivore community of Norway’s multiplee landscapes.

Swenson, J.E., Zedrosser, A., and Gossow, H. Huntirced life-history changes promote
conservation of brown bears.

Bischof, R., Swenson, J.E., Fujita, R., Zedros&erand Sdderberg, A. Hunting patterns, the
ban on baiting, and harvest demographics of brosarsin Sweden.

Katajisto, J., Moilanen, A. and Swenson, J.E. Isaagpe level habitat use by brown bears
(Ursus arctos) in relation to human distributiorSicandinavia.

Zedrosser, A., B. Dahle, O.-G. Stgen, and J. EnSare Primiparity, litter size and cub
survival in a species with sexually selected infadé, the brown bear.

Katajisto, J., Ovaskainen, O. and Swenson, J.Ee role of sexually selected infanticide in
the reproductive biology of the brown bebirgus arctos)

Katajisto, J., Moilanen, A., Wiegand, T. and SwemsbE. Effects of targeted harvesting on
Scandinavian brown bears

Planned papers

Genetics

MHC polymorphism in the brown bear and its assammatvith mate choice, lead author E.
Bellemain

Testing the theory of speciation: brown bears &edoblar bears as a case study, lead author
E. Bellemain

Heritability of morphometric and life-history traitn brown bear populations, lead author A.
Valentini

Genome scanning for inferring intra- and interspedifferentiation between polar and
brown bears, lead author A. Valentini
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Resolving bear phylogeny by using markers undercieh, lead author A. Valentini
The genetic impact of males is larger in small paipens of large carnivores, lead author A.
Zedrosser

Life history
The relative contribution of individuals to poptudat growth in two wild brown bear

populations, lead author A. Valentini

Use of pedigrees to understand the importanceddfiguals in populations, lead author A.
Valentini

Are self confident bears better mothers? lead aufhds. Stgen

Lifetime reproductive success of male brown bdaeg] author A. Zedrosser

Lifetime reproductive success of female brown bdeexl author A. Zedrosser

Comparison of patterns of lifetime reproductivecass in North American and European
brown bears, lead author A. Zedrosser

Longevity in brown bear populations and the potnthpacts of humans on brown bear life
history, lead author A. Zedrosser

Differences in the patterns of life history traatsd mating system between large carnivores
and ungulates, lead author A. Zedrosser

Differences in the patterns of life history traatsd mating system of large carnivores, lead
author A. Zedrosser

Are life history traits of black bears influencey drizzly bears? lead author A. Zedrosser

Sibling effects in brown bears, lead author B. [@ahl

Differences in survival of brown bears cubs intielato age of weaning, lead author A.
Zedrosser

Effects of hunting

Vulnerability of Scandinavian brown bears to hugtirwhat distinguishes the more from the
less vulnerable? lead author R. Bischof

Do the good die young? Differential vulnerabilitythe harvest of good and poor contributors
to population growth, lead author R. Bischof

Harvest as a cause of selection gradients on sty strategies, lead author A. Valentini

Space use and vulnerability to harvest in Swedisiwb bears, lead author J. Kindberg

Management and the future of the Scandinavian bitwean in the light of differential
vulnerability to hunting and selective pressurdifenhistory strategies, lead author R.
Bischof

Human-caused brown bear mortality related to clicnanditions in Europe, lead author A.
Ordiz

Does big game hunting disturb brown bears? le#fitba®.-G. Stgen or J. Kindberg

The impact of regulated fall hunting and poachimgpring on patterns of reproductive
success in brown bears, lead author A. Zedrosser

Which life history traits make brown bears morenarhble to hunting? lead author R.
Bischof

Does the killing of a large or reproductively domum male increase the probability for SSI
more than the killing of a smaller, younger or gprctively subdominant male? lead
author A. Zedrosser

Effects of capture and radiotelemetry

Pulmonary gas exchange and acid-base status dugdgtomidine-zolzaepam-tiletamine
anaesthesia in free-ranging brown bears, lead aftheahlman

Hematological and biochemical reference valuedrém-ranging brown bears in Scandinavia,
lead author A. Fahiman
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The normal electrocardiogram of the brown bead Eathor A. R. Gandolf
The long-term effects of implanted radiotransmétier brown bears, lead author J. Arnemo

Habitat use and movements
Hierarchical habitat selection and functional resmin brown bears, lead author J. Martin
Using movements to study habitat selection of brbears at a fine spatial scale, lead author
J. Matrtin
Integrating biology, physical attributes and soagyl as a means of predicting the population
expansion of Scandinavian brown bears, lead authémdberg
Habitat selection models for brown bears using Gl data and remote sensing, lead
author J. Kindberg
Exploratory behavior among dispersing brown bdaeg] author O.-G. Stgen
Brown bear tactical movements in relation to coo#ms, human activity and terrain, lead
author C. Nellemann
Thermoregulatory efficiency of ant hills as broweab dens, lead authors A. Zedrosser
Effect of habitat boundaries and resources on ineaements, lead author J. Katajisto
Identifying modes of bear activity and factors afiieg the switch between activities from
location data, lead author J. Katajisto
Integrating radio-tracking data with GPS data m ¢bntext of hierarchical Bayesian state-
space model for bear movements, lead author Jjigtata
Translating observations of small scale movementsdispersal at greater scales: can
dispersal events of brown bears be predicted basedovements inside home
ranges?, lead author J. Katajisto
Consequences of land use strategies on bear poputistribution in Scandinavia, lead
author J. Katajisto

Evaluation of census and monitoring methods

Methodological difficulties in using the series albservations of brown bear females with
cubs in the Cantabrian Mountains for determiningpyation size and trends, lead
author Fernandez-Gil

Monitoring rare and elusive large mammals usingréfforrected voluntary observations;
brown bears and Eurasian lynx as case studiesalghdr J. Kindberg

The estimated number and trend of the brown beaulption in Sweden, lead author J.
Kindberg

Optimal cost-effective sampling frequency for GRfado study bear behaviour, lead author
J. Martin (or J. Katajisto)

Social organization and behavioural ecology

Using movements to test for territoriality in thewn bear, lead author J. Martin

Nonsimultaneous breeding within brown bear mathig, lead author A. Ordiz

The importance of rugged terrain for brown beacepsse and social organization, lead
author J. Kindberg

How human activity, hunting and habitat influenoenfiation of matrilinear assemblages in
brown bears, lead author O.-G. Stgen

Home range fidelity in brown bears, lead authoiG Stgen

Male brown bear social organization, lead autheGOStgen

The mechanism of sexually selected infanticiderowm bears, lead author A. Zedrosser

Male social organization, male home range shifts 38l , lead author A. Zedrosser

Female strategies to avoid infanticidal males mwbr bears, lead author A. Zedrosser

Female social organization, lead author A. Zedmosse
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The effect of SSI on female lifetime reproductivesess, lead author A. Zedrosser

The effect of SSI on male lifetime reproductivesss, lead author A. Zedrosser

Which males commit SSI? , lead author A. Zedrosser

Patterns of reproductive success in matrilineagragtages, lead author A. Zedrosser

Review of marking behavior in bears, lead authdrésell

Marking behavior of brown bears on wooden powee-[ioles in Greece and Sweden, lead
author A. Karamanlidis

Olfactorial kin-recognition in brown bears, leadtar F. Rosell

Home range marking behavior in brown bears, ledldoauA. Zedrosser

Sex-recognition by olfactorial cues in brown be#rad author A. Zedrosser

Mate selection via olfactorial cues in the browaméead author A. Zedrosser or Rohe

A review of the mating system of the brown beaadlauthor A. Zedrosser

Effects of humans on brown bears

Activity patterns and habitat use by brown beanglation to human activity levels, lead
author A. Ordiz

Does human disturbance increase the chance ofticitdin brown bears? lead author J.
Swenson

Displacement of bears from prime habitat due to duactivity in northern and southern
Europe, lead author A. Ordiz

Moose and brown bear response to helicopter appydéterences between a prey and a
predator, lead author O.-G. Stgen

Bear reactions to humans approaching on foot, aedidor O.-G. Stgen

Effects of increased number of humans in the fasadtear behavior, lead author O.-G. Stgen

Functionally protected areas for brown bears im8cwvia, lead author O.-G. Stgen

Problem bears
Timing of dispersal and seasonal movement ratelation to problem bears, lead author O.-
G. Stgen

Predation on moose
Estimating individual kill rates on moose calveshogwn bears based on GPS technology
and GIS cluster analysis, lead author G. R. Rauset

Methodology
Comparison of methods to measure concealment afrbbears, lead author A. Ordiz

A universal method for non-invasive DNA-based diealysis of vegetarian animals, lead
author A. Valentini



