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15" Nordic Conference on Reindeer and Reindeer Husbamg Research
Reindeer husbandry and the surrounding world, January 26-29, 2009

Monday 26 January
Arrival
10.00-12.00 Registration and mounting of posters
12.00-13.00 Lunch
13.00-13.30 Conference Opening

Session | - Climate change consequences for reindéasbandry, Moderator: B Ahman

13.30-14.15

short break

14.20-14.40

14.40-15.00

15.00-15.30

15.30-15.50

15.50-16.10

16.10-16.30

16.45-18.45

19.00

Key note Bruce Forbes, Contrasting reindeer managemeirthesgn Fennoscandia
and Nenets regions of Russia: Implications for satégm to climate and land use
change — p.38

Henrik Lundqvist, Large-scale produttideterminants of reindeer husbandry in
Sweden — p.62

Anna Jonsson Cabrajic, Predicting draiimat-forming lichens in northern Scan-
dinavia using models as potential tools for managerof lichen-rich habitats — p.49

Coffee

Henrik Lundqvist, Preconditions for thimdeer husbandry in a progressing climate
change — p.60

Bernt Holst, The reindeer industry eliraate turning point? — p.41

Terhi Vuojala-Magga, Resonance strasegfi Sami reindeer herding during
climatically exceptional years in 1960-2007 — p.79

Workshop: Climate change consequences and adaptati§ Moderator: J Moen

Dinner

Tuesday 27 January

Session lla - Infrastructural disturbances and habiat loss Moderator: T Helle

08.30-09.15

short break
09.20-09.40

09.40-10.00

10.00-10.20

10.20-10.50

Key note Ingunn Ims Vistnes, Reindeer husbandry adaptatiaiegies for loss of
grazing land and climate change — p.77

Sonja Kivinen, Effects of forestry e tvinter grazing resources of reindeer in
Sweden — p.50

Patrik Lantto, Reindeer husbandry, bsidctric power development and reindeer
husbandry research — a history — p.57 - CANCELED

Sindre Eftestgl, Do windmill parks aeffthe range use of free ranging semi-
domestic reindeer? — p.33

Coffee



10.50-11.10

11.10-11.30

11.30-11.50

11.50 12.15

12.15-13.15

Jonathan E. Colman, The effect of 1866 and 420 kV) power lines on free-
ranging, migratory and herded reindeer — p.25

Timo Kumpula, Ecological implicatiorfgpetroleum industry to Nenets reindeer
herding in Yamal Peninsula, Arctic Russia — p.55

Ivar Lie, Cabins in reindeer herdingltaReindeer husbandry interests in municipal
planning processes — p.58

Poster speed talks Session I-lll, poster nr 1;:8loderator: A Olofsson

Lunch

Session Il - Depredation consequences for reinde@rdustry, Moderator: R Haugerud

13.15-14.00

short break
14.05-14.25

14.25-14.45

14.45-15.05

15.05-16.00

16.00-16.20

16.20-16.40

16.40-17.00

17.10-19.00

19.00

Key note: Oje Danell, Wild predators but tame prey — consegas of large
predators on reindeer industry — p.27

Henrik Andrén, Compensation for predkitted reindeer and lynx survey — p.21

John Odden, Kill rates of Eurasian lgnxsemi-domestic reindeer in Norway and
Sweden — p.71

Jens Persson, Lynx - wolverine intevactnd predation on reindeer — p.74
Coffee and poster viewing- pp.83-96

Harri Norberg, The impact of large cares on the mortality of reindeer in
Kuusamo area — p.68

Oje Danell, Economic consequenceseolaifye predators for the reindeer industry
in Sweden — p.29

Svein Morten Eilertsen, Evaluation r@fventive efforts against loss of reindeer to
predators in Norway — p.35

Workshop: Preventive measures against depredatigiModerator: S M Eilertsen

Dinner

Wednesday 28 January

Session llb - Infrastructural disturbances and habiat loss Moderator: M Nieminen

08.30-08.50

08.50-09.10

09.10-09.40

09-40-10.45

Jouko Kumpula, Different land use presssand the present state of reindeer winter
ranges in northernmost Finland — p.52

Anna Skarin, Use of reindeer habitlgicsen models in environmental assessment
—p.76 - CANCELED
Poster speed talks Session V-V, poster no 9;19oderator: H Lundqvist

Coffee and poster viewing- pp.97-121

Session [Va — GeneralModerator: H Norberg

10.45-11.05

11.05-11.25

short break

Carlos Goncalo das Neves, Cervid heinpes2 causes respiratory and fetal
infections in semi-domesticated reindeer — p.64

Birgitta Ahman, Female body mass \ianads indicator of nutritional status in the
reindeer herd — p.82



11.30-11.50

11.50-12.10

12.10-13.10

Anna Olofsson, Slaughter records dsatwt of changes in reindeer herd condition
—p.72

Eva Wiklund, Seasonal variation in nugelity attributes from Alaska reindeer and
New Zealand red deer — p.80

Lunch

Session V - Reindeer industry, conflicts and devgdment of society Moderator: J Colman

13.10-13.55

short break
14.00-14.45

14.45-15.15

15.15-15.35

15.35-15.55

short break

Key note 1 Steinar Bryn, Dialog as a tool in conflict resabn — p.24

Key note 2 Johnny-Leo Jernsletten, Inside or outside? Anlaec reflection of the
position of reindeer husbandry in the majority sbci- p.48

Coffee
Ari Laakso, The symbolic capital ohdeer husbandry: The importance of a large
herd — p.63

Frode Gundersen, The dispute abolggigation concerning reindeer herding in
Norway and Sweden — p.39

16.00-16.30 @yvind Ravna, Use of land consolidaitio8ami reindeer husbandry areas — p.75 -
CANCELED

16.30-16.50 Arvid Holte, National parks and reinrde@nagement in Norway — p.43

16.50-17.10 Asa Nordin, From conflict to co-managat- The small-game-hunting in the
region of Ammarnéas — p.70

18.30 Conference dinner

Thursday 29 January

Session IVb — GeneralModerator: E Wiklund

09.00-09.20 Mauri Nieminen, Reindeer husbandry lerab in Inner Mongolia, China — p.66

09.20-09.40 Gro Bjgrnstad, Genetic profile of dotice®indeer of northern Fennoscandia
through a century — p.23

09.40-10.00 Gregory Finstad, Nutritional mappingyzing areas using nutrient and fiber
profiles of reindeer forage plants of the Sewardif®ila, Alaska — p.37

10.00-10.30 Coffee

10.30-10.50  NataSaDjakovi¢, Females' spatial organisation during rut — p.31

10.50-11.10 Berit Inga, Is traditional ecologicabkvledge important to the reindeer herding
industry? — p.47

11.10-11.30 Closing the conference

11.30-12.30 Lunch

12.30-14.30 Post conference workshopTelemetry, GPS and GIS Moderators: A Skarin & H

Lundqvist
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15e Nordiska konferensen om ren och renskoétselforsing
Renskotseln och omvarlde26-29 januari 2009

Mandag 26 januari

Ankomst
10.00-12.00

12.00-13.00

13.00-13.30

Registrering och uppsattning av postrar
Lunch

Oppnande av konferensen

Session | — Klimatférandringens konsekvenser for neskétseln Moderator: B Ahman

13.30-14.15

kort paus
14.20-14.40

14.40-15.00

15.00-15.30

15.30-15.50

15.50-16.10

16.10-16.30

16.45-18.45

19.00

Key note Bruce Forbes, Contrasting reindeer managemeimhesgn Fennoscandia
and Nenets regions of Russia: Implications for &atégn to climate and land use
change — p.38

Henrik Lundqvist, Vilka storskaliga iater paverkar renskétselns produktivitet i
Sverige? — p.62

Anna Jonsson Cabrajic, Modeller sorktygifor att férutséga tillvaxt av
mattlevande lavar i norra Skandinavien — medeaftskota lavrika habitat — p.49

Kaffe

Henrik Lundqvist, Renskotselns foratsagar i en pagaende klimatforandring —
p.61

Bernt Holst, Reindrifta ved et klimitieiskille? — p.42

Terhi Vuojala-Magga, Saamelaisen parildm resonanssistrategioita
poikkeuksellisissa sddolosuhteissa vuosina 1960-2(.79

Workshop: Konsekvenser och anpassningar relateradsl klimatférandringen ,
Moderator: J Moen

Middag

Tisdag 27 januari

Session lla - Infrastrukturella stérningar och habitatférluster, Moderator: T Helle

08.30-09.15

kort paus
09.20-09.40

09.40-10.00

10.00-10.20

10.20-10.50

Key note Ingunn Ims Vistnes og Nils M. Utsi, Reindriftetiipasningsstrategier i
forhold til tap av beiteland og klimaforandringep-~+8

Sonja Kivinen, Metsétalouden vaikuttikeeotalouden talviresursseihin Ruotsissa —
p.51

Patrik Lantto, Renskdtsel, vattnkraftgggnad och renskétselsforskning — en
historik — p.57 - UTGAR

Sindre Eftestal, Pavirker vindmgllepatemreinens omradebruk? — p.34

Kaffe

11



10.50-11.10

11.10-11.30

11.30-11.50

Jonathan E. Colman, Effekten av stafti&dninger (300 og 420 kV) pa atferd hos
tamrein — p.26

Timo Kumpula, Kaasuteollisuuden ekaegvaikutukset nenetsi poronhoitoon
Jamalin niemimaalla, Pohjois-Venéajalla — p.56

Ivar Lie, Hyttebygging i reinbeitelafkindriftsinteressenes posisjon i
kommuneplanprosesser — p.59

11.50 12.15 Poster speed talks Session I-1ll, poster nr 1;8/oderator: A Olofsson

12.15-13.15

Lunch

Session lll - Predationens konsekvenser for rennémgen Moderator: R E Haugerud

13.15-14.00

kort paus
14.05-14.25

14.25-14.45

14.45-15.05
15.05-16.00

16.00-16.20
16.20-16.40

16.40-17.00

17.10-19.00

19.00

Key note: Oje Danell, Vilda predatorer men tama bytesdjkorsekvenser av stora
rovdjur pa rennaring — p.28

Henrik Andrén, Ersattning for rovdjuiddde renar och loinventering — p.22

John Odden, Drapsratene pa tamreiefape i Norge og Sverige — p.71

Jens Persson, Interaktionen lodjurgéhvpredation pa ren — p.74
Kaffe och visning av postrar— pp.83-96

Harri Norberg, Suurpetojen vaikutusojmr kuolleisuuteen Kuusamon alueella —
p.69

Oje Danell, Ekonomiska konsekvenseteastora rovdjuren for rennaringen i
Sverige — p.30

Svein Morten Eilertsen, Evaluering@elbyggende tiltak mot tap av rein til rowvilt
i Norge — p.36
Workshop: Forebyggande atgarder mot predation Moderator: S M Eilertsen

Dinner

Onsdag 28 januari

Session lIb - Infrastrukturella stérningar och habitatférlust, Moderator: M Nieminen

08.30-08.50

08.50-09.10

09.10-09.40

09-40-10.45

Session IVa —

10.45-11.05
11.05-11.25

kort paus

Jouko Kumpula, Erilaiset maankayttopetifa porojen talvilaidunten nykytila
pohjoisimmassa Suomessa — p.53

Anna Skarin, Vardering av renbetesrtiutijalp i markforvaltning — p.76 -
UTGAR

Poster speed talks Session IV-V, poster no 9-19oderator: H Lundqvist
Kaffe och visning av postrar— pp.97-121

Allmant,Moderator: H Norberg

Gregory Finstad, Nutritional mappingEzing areas using nutrient and fiber
profiles of reindeer forage plants of the Sewardifsula, Alaska — p.37

Birgitta Ahman, Viktvariation hos vagom indikator for nutritionell status i
renhjorden — p.82

12



11.30-11.50

11.50-12.10

12.10-13.10

Anna Olofsson, Slaktregistreringar swikator fér forandringar i renhjordens
kondition — p.73

Eva Wiklund, Sasongsvariation i kottikeahos ren fran Alaska och kronhjort fran
Nya Zeeland — p.81

Lunch

Session V — Samhallsutveckling, konflikter och rerdiring, Moderator: J Colman

13.10-13.55

kort paus
14.00-14.45

14.45-15.15

15.15-15.35
15.35-15.55

kort paus
16.00-16.30

16.30-16.50

16.50-17.10

18.30

Key note 1 Steinar Bryn, Dialog as a tool in conflict resadn — p.24

Key note 2 Johnny-Leo Jernsletten, Innenfor eller utenfandglig refleksjon over
reindriftens plass i storsamfunnet — p.48

Kaffe

Ari Laakso, Symbolkapital i reindrifteriryggheten med & ha en stor reinflokk —
p.63

Frode Gundersen, Argumentasjonen ogkridringer av reindriftslovene i Norge
0g Sverige — p.40

@yvind Ravna, Bruksordning etter joiftisloven i reindriftsomrader — p.75 -
UTGAR

Arvid Holte, Nasjonalparker og reindriflorge — p.44

Asa Nordin, Fran konflikt till samfdstislésning — Sméviltsjakten i Ammarnas
—p.70

Konferensmiddag

Torsdag 29 januari

Session Vb —

09.00-09.20

09.20-09.40

09.40-10.00

10.00-10.30

10.30-10.50

10.50-11.10

11.10-11.30

11.30-12.30

12.30-14.30

Allméan Moderator: E Wiklund
Mauri Nieminen, Porotalouden ongelnisé-#Mongoliassa, Kiinassa — p.67

Gro Bjgrnstad, Genetisk profil av tamfe nordlige Fennoskandia gjennom et
arhundre — p.23

Carlos Goncalo das Neves, Cervid heinpes2 forarsaker infeksjoner i luftveiene
og overfares til foster hos tamrein — p.65

Kaffe

NataSaDjakovi¢, Simlenes organisering og romlige fordeling unotemst — p.32
Berit Inga, Ar traditionell ekologiskriskap viktig for rennéringen? — p.47
Konferensen avslutas
Lunch

Post conference workshop: Telemetri, GPS och Gl$)oderatorer: A Skarin & H
Lundqvist

13
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Rangifer Report No. 13, 2009 — Theé"§ordic Conference on Reindeer and Reindeer Husp&esearch, Luled, Sweden, 26-29 Jan 2009

Lectures — Foredrag

Lecturer (in italics) in alphabetical order. / fadletisk ordning efter talare (i kursivkide/page

Henrik Andrén John Linnell & John Odden
Compensation for predator killed reindeer and Isarvey.
Ersattning for rovdjursdédade renar och loinventgri

Gro Bjgrnstad& Knut H. Rged
Genetic profile of domestic reindeer of northermf@scandia through a century.
Genetisk profil av tamrein fra nordlige Fennoskangjennom et arhundre.

Steinar Bryn
Dialog as a tool in conflict resolution.

Jonathan E. ColmarSindre Eftestal & Marte S. Lilleeng
The effect of large (300 and 420 kV) power linedree-ranging.
Effekten av store kraftledninger (300 og 420 kV)api@rd hos tamrein.

Oje Danell
Wild predators but tame prey — consequences of largdators on reindeer industry.
Vilda predatorer men tama bytesdjur — konsekveasatora rovdjur pa rennéring.

Oje Danell Anders Blom, Anna Danell & Rickard Doj
Economic consequences of the large predators éateindeer industry in Sweden.
Ekonomiska konsekvenser av de stora rovdjurerefimaringen i Sverige.

NataSa Djakowu, Espen Fjeldstad & @ystein Holand
Females' spatial organisation during rut.
Simlenes organisering og romlige fordeling undemist

Sindre Eftestal &onathan E. Colman
Do windmill parks affect the range use of free imggemi-domestic reindeer?
Pavirker vindmglleparker tamreinens omradebruk?

Svein Morten EilertserLiv Jorunn Hind, Berit Hansen & Ronald Bjgru
Evaluation of preventive efforts against loss ahdeer to predators in Norway.
Evaluering av forebyggende tiltak mot tap av rdirowvilt i Norge.

Gregory Finstad
Nutritional mapping of grazing areas using nutriemd fiber profiles of reindeer
forage plants of the Seward Peninsula, Alaska.

Bruce C. Forbes
Contrasting reindeer management regimes in Fenndigcand Nenets regions
of Russia: Implications for adaptation to climaibeldand use change.

Frode Gunderse& Jan Age Riseth

The dispute about the legislation concerning reandherding in Norway and Sweden.

Argumentasjonen omkring endringer av reindriftslov&lorge og Sverige.

! Inbjudna talare i fet stil. / Invited speakersiid.

15

21
22

23
23

24

25
26

27
28

29
30

31
32

33
34

35
36

37

38
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Bernt Holst Ivar Lie & Jan Age Riseth
The reindeer industry at a climate turning point? 41
Reindrifta ved et klimatisk veiskille? 42

Arvid Holte& Jan Age Riseth

National parks and reindeer management in Norway. 43

Nasjonalparker og reindrift i Norge. 44
Berit Inga

Is traditional ecological knowledge important te tteindeer herding industry? 45

Ar traditionell ekologisk kunskap viktig for rennégen? 47

Johnny-Leo Jernsletten
Inside or outside? An academic reflection of thsitian of reindeer husbandry in the
majority society. 48
Innenfor eller utenfor? En faglig refleksjon oveimdriftens plass i storsamfunnet. 48

Anna Jonsson Cabrajidon Moen & Kristin Palmaqvist
Predicting growth of mat-forming lichens in northé&@candinavia using models as

potential tools for management of lichen-rich haisit 49
Modeller som verktyg for att férutsaga tillvéxt eattlevande lavar i norra
Skandinavien — medel for att skota lavrika habitat. 49

Sonja KivinenJon Moen & Anna Berg
Effects of forestry on the winter grazing resourceseindeer in Sweden. 50
Metsatalouden vaikutukset porotalouden talviresings Ruotsissa. 51

Jouko KumpulgAri Tanskanen, Alfred Colpaert, Marja Anttonereikki Tormanen,
Jukka Siitari & Sari Siitari
Different land use pressures and the presentstagéndeer winter ranges in

northernmost Finland. 52
Erilaiset maankayttdpaineet ja porojen talvilaigdumbnykytila
Pohjoisimmassa Suomessa. 53

Timo Kumpula
Ecological implications of petroleum industry torié¢gs reindeer herding

in Yamal Peninsula, Arctic Russia. 55
Kaasuteollisuuden ekologiset vaikutukset nenetsimmoitoon Jamalin
niemimaalla, Pohjois-Vengjalla. 56

Patrik Lantto
Reindeer husbandry, hydroelectric power developrapadtreindeer husbandry research

— a history. 57

Renskotsel, vattnkraftsutbyggnad och renskétselkifong — en historik. 57
Ivar Lie

Cabin building in reindeer herding areas — munigg@nning processes and

the participation of reindeer interests. 58

Hyttebygging i reinbeiteland: Reindriftsinteressepesisjon

i kommuneplanprosesser. 59

16
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Henrik Lundqvist
Preconditions for the reindeer husbandry in a meging climate change.
Renskotselns forutsattningar i en pagaende kliméatfiring.

Henrik LundgvistLennart Norell, & Oje Danell
Large-scale productivity determinants of reindagstdandry in Sweden.
Vilka storskaliga faktorer paverkar renskotselnsdpiktivitet i Sverige?

Ari Laakso
The symbolic capital of reindeer husbandry: Thedrgnce of a large herd.
Symbolkapital i reindriften — tryggheten med & hastor reinflokk.

Carlos Goncalo das NeveSwaantje J. Roth, Ingebjgrg H. Nymo, Veroniqual&a,
Espen Rimstad & Morten Tryland

Cervid herpesvirus 2 causes respiratory and fetetiions in

semi-domesticated reindeer.

Cervid herpesvirus 2 forarsaker infeksjoner i laféne og overfgres

til foster hos tamrein.

Mauri Nieminen Antti Oksanen & Knut H. Rged
Porotalouden ongelmat Sis&-Mongoliassa, Kiinassa.
Reindeer husbandry problems in Inner Mongolia, &€hin

Harri Norberg & Mauri Nieminen
The impact of large carnivores on the mortalityehdeer in Kuusamo area.
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Asa Nordin

From conflict to co-management — The small-gametihgrin the region of Ammarnas.

Fran konflikt till samforstandslosning — Smaviltgian i Ammarnas.

John OddenJenny Mattisson, John D.C. Linnell & Henrik André
Kill rates of Eurasian lynx on semi-domestic reiedim Norway and Sweden.
Drapsratene pa tamrein for gaupe i Norge og Sverige

Anna OlofssonOje Danell, Par Forslund & Birgitta Ahman
Slaughter records as indicator of changes in reinderd condition.
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Jens Perssgnlenny Mattisson, Henrik Andrén & Peter Segerstrom
Lynx - wolverine interaction and predation on reiad
Interaktionen lodjur-jarv och predation pa ren.

@yvind Ravna
Use of land consolidation in Sami reindeer husbaadeas.
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Anna Skarin& Oje Danell

Use of reindeer habitat selection models in enviremtal assessment.
Vardering av renbetesmark till hjalp i markforvéttn.
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Climate, Disturbance, Predation / Klimat, StorniRgedation

1. Tim Horstkotte
Snow cover characteristics and reindeer habitatteh. 83
Snoétackets egenskaper och habitatval hos renar. 84

2. Henrik Lundqvist & Oje Danell
Reindeer husbandry in a climate change. / RendkdtBmatforandring. 85

3. Tim Horstkotte, Annette L6f, Isabelle Rénnqvist & Asa Ossbo
The key to the future is in the past: Adaptatiomatural resource-based communities to

climatic and societal changes — the case of Sandeer husbandry. 86
- Ronnqvist: Population dynamics and reindeer mgrdi750-1900. 86
- Ossbo: Reindeer herding and hydroelectric exgioin. 87
- Horstkotte: Constraining effects of land use alnmatic change on reindeer
winter pastures. 87

-Lof: Institutional dimensions on climate changeygi@tion in reindeer husbandry. 87

4. Peter Aastrup
Caribou movements in West Greenla8tudies in relation to proposed industrial
development. 88

5. Kéare RappJonathan E. Colman& Gunnlaug Rgthe
Revegetation in reindeer pastures after road and power plant construction in alpine,

sub-arctic environments. 90
Revegetering av reinbeite etter bygging av veievingmgllekraftverk i alpine, sub-
arktiske omrader. 91

6. Jonathan E. Colman, Hilde Rgnning & Sindre Eftetsl
Do windmill parks affect the feeding behaviour id ranging semi-domestic reindeer? 92
| hvilken grad pavirker vindmglleparker beiteadfétdnt tamrein? 93

7. Anna Skarin, Tomas Willebrand & Maria Hornell-Willebrand

Preliminarily results from a reindeer-hunter int#ian study during the small-game hunt. 94
Preliminara resultat fran en interaktionsstudielameten och ripjagare under
ripjaktspremiaren. 94

8. Oje Danell & Anna Danell

Precautionary estimation of the depredation presand its consequences in the semi-
domesticated reindeer population in Sweden. 95
Forsiktighetsbaserad skattning av predationstryokktdess konsekvenser i
tamrenpopulationen i Sverige. 96

'Conference’ participants in bold. / Deltagare stéd fet stil.
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15. Sauli Laaksonen &ntti Oksanen
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Condition and use of reindeer winter pastures énéiture conservation areas in northern 118
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Compensation for carnivore killed reindeer and Igorvey

Henrik Andrén *, John Linnell* & John Odden’

'Grimso Wildlife Research Station, Department of [Bgy, Swedish University of Agricultural Scienc&i.(),
SE-73091 Riddarhyttan, Sweden (henrik.andren@eé#ualey;?Norwegian Institute for Nature Research,
N-7485 Trondheim, Norway (john.linnell@nina.no; jopbdden@nina.no).

The compensation for predator-killed reindeer ire8&n is dependent on the number of predators in
the reindeer management units (districts, villagéhe quality of the survey of predator populations
(Ilynx, wolverine, wolf, bear and golden eagle) whierefore be essential for the compensation system
to function correct and just. Furthermore, the ng@naent of predators in both Sweden and Norway
needs high quality survey to make informed managemhecisions (e.g. hunting quotas).

The aim with the survey is to find all lynx famigyoups and to accurately separate between different
groups. The lynx survey in Sweden and Norway idopered in January and February by snow
tracking. Tracks from two or more individuals amnsidered to be a lynx family group, i.e. an adult
female with her offspring (9 months old).

In Sweden, one tries to separate between two neighty family groups by simultaneous tracking.
When this is not possible, an alternative is to tee distance between two family groups. If this
distance exceeds 25 km they should be considereddwarate lynx family groups and compensation
will be given accordingly.

In Norway, the number of lynx family groups in amea is estimated from the accumulated
observations of such groups. The observations rangpgd together into separate family groups using
distance criteria. However, the use of the distamiteria might cause some misclassifications,are
family group may be classified as two groups (cegtimation) or two neighbouring groups may be
counted as one group (under-estimation). We uses-@&rked female lynx with kittens to estimate
both errors.

The family groups are only a segment of the totak Ipopulation and one multiplies the number of
family groups by approximately 5.5 to 6 to get to&al lynx population. However, there is large
between-year variation in this factor due to déferes in reproduction and survival of the kittenasnf
birth to mid winter (Jan and Feb). Thus, the tat@lt lynx population might be the same even if the
number of family groups has changed from one yeaanther. Such erroneous interferences may
have large consequences for reindeer and carnimaregement as the compensation is based on the
number of family groups whereas losses might méosety correlate with the size of the total lynx
population.
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Ersattning for rovdjursdddade renar och loinventgri

Henrik Andrén®, John Linnell> & John Odden?

'Grimso forskningsstation, Institutionen for ekolo§iveriges lantbruksuniversitet (SLU), SE-730 9#idai-
hyttan, Sverige (henrik.andren@ekol.slu.$8orsk institutt for naturforskning (NINA), N-7485rdndheim,
Norge (john.linnell@nina.no; john.odden@nina.no).

Ersattningssystemet for rovdjursdodade renar i i§eebygger pa antalet rovdjur i en sameby.
Kvalitén pa inventeringarna av rovdjurspopulatio@er(lodjur, jarv, varg, bjorn och kungsorn) ar
darfor avgorande for att ersattningssystemet ska nédtvist. Dessutom behdéver rovdjursforvaltningen
i bade Sverige och Norge inventeringar av hog k&dtir att kunna ta valgrundade forvaltningsbeslut
(t.ex. jakttilldelning).

Malsattningen med loinventeringen ar att hitta idjursfamiljegrupper och att sarskilja narliggand
familjegrupper. Loinventeringen i Sverige och Noggnomfors i januari och februari med hjalp av
snosparning. Spar fran tva eller fler individelstimmans tolkas som en familjegrupp, d.v.s. enwvuxe
hona med sina ungar (9 manader gamla).

| Sverige ar malet att sarskilja narliggande lofggrupper med hjalp av detaljerad snésparing. Om
detta inte har varit mojligt kan man anvanda avdtémellan tva familjegrupper. Om detta avstand ar
mer an 25 km ska familjegrupperna klassificeras $e@nolika och ersattning ska utga for bada
grupperna.

| Norge beraknar man antalet lofamiljegrupper atifackummulerade observation av familjegrupper.
Efter inventeringen sammanstéller man alla obsiEnmvabch sarskiljningen mellan olika lo-
familjegrupper bygger pa avstandskriterier. Ment@awdskriterier kan leda till felbedémningar, d.v.s.
en familjegrupp kan klassas som tva (6verskattnatigy tva narliggande familjegrupper kan klassas
som en (underskattning). Vi har studerat GPS-mdddarshonr med ungar for att berékna dessa
bade felen.

Familjegrupper utgor bara ett segment av den tddglapulationen och man ska multiplicera antalet
familjegrupper med ungefar 5,5 till 6 for att farin den totala lopopulationen. Men det finns en stor
mellanarsvariation i denna faktor beroende parsidér i reproduktion och ungarnas 6verlevnad fran
fodseln till vintern (januari - februari). Den ttdavuxna lopopulationen kan vara ungeféar densamma
aven om antalet familjegrupper har forandrats &#irér till nasta. Denna mellanarsvariation har sto
betydelse for renskotseln och rovdjursforvaltningsftersom ersattningssystemet bygger pa antal
familjegrupper medan forlusterna troligen ar béattlaterat till storleken pa den totala lopopuliagip.
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Genetic profile of domestic reindeer of northermfi@scandia
through a century

Gro Bjgrnstad & Knut H. Rged
Norwegian School of Veterinary Science, P.O.Box@D£p., N-0033 Oslo, Norway (gro.bjornstad@veths.no

Reindeer has been kept as a domesticated anims¢¥eral hundred years in northern Fennoscandia,
and traditional Sami reindeer herding has beendiareseasonal migrations independent of national
boundaries. However, the national borders betwleeMbrdic countries and Russia were closed in the
19" century, restricting the seasonal movements atatactions within the region. To address the
effect of hindering migrations and genetic exchabgéveen countries within the Sami areas, we
examined the genetic composition of northern Feraradian reindeer collected in the years 1909 to
1911 and compared with the genetic constitutiorcaftemporary reindeer from the same areas.
Mitochondrial control region sequence data shows rilorthern Fennoscandian domestic reindeer was
a homogenous population a hundred years ago with differentiation among the countries. The
genetic profile of reindeer from Finnmark has chahdjttle within a hundred years. On the other
hand, anthropogenic activity of effectively endggnetic exchange within this region has changed the
genetic constitution of contemporary Russian Katéndeer, making it more prone for eastern
influence.

Genetisk profil av tamrein fra nordlige Fennoskangiennom
et arhundre

Tamreindrift har eksistert i flere arhundrer i detrdlige Fennoskandia, og tradisjonelt samisk
reinsdyrhold er basert p4 sesongmessige vandrin@érengig av nasjonale grenser. Da grensene
mellom de nordiske land og Russland ble stengt§i®-tallet, ble de sesongmessige trekkrutene og
interaksjoner over landegrenser innen regionen tsegrenset. For & undersgke virkningen av en
effektiv stopper av det tradisjonelle trekkmgnsteig hindring i genetisk utveksling mellom landene
innen de samiske omradene, undersgkte vi den gkeetsammensetningen av nordlige
Fennoskandiske reinsdyr innsamlet i arene fra 10911, og sammenliknet den med den genetiske
sammensetningen av reinsdyr fra de samme omradelag.i Sekvensdata fra den mitokondrielle
kontrollregionen viser at tamrein fra Nordkalottear en homogen bestand for hundre ar siden, med
liten differensiering mellom land. Den genetiskefppen av reinsdyr fra Finnmark har forandret seg
lite i lapet av hundre ar. P4 Kolahalvgya er sjtuzn derimot en annen, hvor menneskelig aktivitet
effektivt har satt en stopper for genetisk utveigliinnen regionen, endret den genetiske
sammensetningen av dagens reinsdyr, og gjort demilgyengelig for gstlig innflytelse.
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Dialog as a tool in conflict resolution

Steinar Bryn
Nansen Dialog, Nansenskolen, Lillehammer (Steinan@en-dialog.no).

The lecture will present the experiences from tbe af dialog as a tool for communication in heavily
divided communities, often with strong territorthsputes. Dialog focus more on the understanding of
the conflict, and the relation between the paitidbe conflict than on the solution itself.

Traditional conflict resolutions focus on confliegj values and interests, or the struggle over re-
sources, power and territorial integrity. Althoutjtese are all important; the dialog approach focus
more heavily on the perception/description of tgalind the propaganda war as it is carried ouhén t
homes, schools, media and political life.

This means that a strong dialog component in thditateon and negotiation processes will increase
the chances of finding sustainable solutions. NariB@log has visible results in the Balkans and
Middle East and argues that dialog is often a mgtecomponent in conflict resolution. The lecture
will answer the questions; What is Nansen dialogd#i#en does it work? How does it work? For
whom does it work?
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The effect of large (300 and 420 kV) power linedree-
ranging, migratory and herded reindeer

Jonathan E. Colmart?, Sindre Eftestgf & Marte S. Lilleeng?

'University of Oslo, Department of Biology, P.O.B&R66 Blindern, N-0316 Oslo, Norway (j.e.colman@bio.
uio.no); °Norwegian University of Life Sciences, Departmefteology and Natural Resource Management,
P.0.Box 5003, N-1432 As, Norway.

Numerous power lines transverse reindeer habitatgflhout Scandinavia and their number and size
in terms of voltage passing through them as wethas physical appearance are increasing. Reindeer
may be disturbed by power lines and as a resudr #ieir feeding behaviour, range use, and large
scale (migratory) or small scale (within seasonjvemoent patterns. Reindeer can also habituate
towards power lines in the absence of negativedotmns with power lines over time. However,
when roads, houses/cabins or new, additional ghratbwer lines are introduced together with
existing power lines, a cumulative effect of themtined infrastructure may cause even greater
disturbance towards the reindeer than the existehtee one power line or single other disturbance
factor would have done if they were not locatedciose vicinity to each other. This theory of
“cumulative impacts”, defined as “the impact on #mevironment which results from the incremental
impact of the action when added to other pastgotesind reasonably foreseeable future actions” and
the presumed amplified negativity towards reindeas never been thoroughly or experimentally
tested.

We studied the interactions of free-ranging, mignatand herded semi-domestic reindeer while
crossing under or using the area adjacent to &k®0fower line. Using collars with GPS and GSM
technology, we collected the positions of up tof@®ale reindeer every 15 minutes while near the
power line from October 2007 and until the presént.a relatively small scale (within 1 km), we
tested the rate (speed and direction over timeydst eight consecutive positions in conjuncturéd wit
crossing beneath the power line; four before tlasging and four after the reindeer crossed the powe
line. We also compared these to an equal numbeigbf consecutive positions randomly chosen from
control areas at various increasing distances dway the power line and controlled for important
environmental variables such as elevation. At gelageographical scale, we also tested the suotess
migratory movements and herding attempts by thedesir herdsmen while shifting between the
herd’'s winter and summer ranges and round-upseiatba adjacent to the power line. During summer
2008, a new 420 kV power line was constructed atbegsame corridor as the existing 300 kV power
line. Data will be gathered until 2012. We can tlegperimentally test on a large, free ranging scale
the cumulative affects of the two power lines tbgetbefore and after the original 300 kV power line
is removed in 2010.
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Effekten av store kraftledninger (300 og 420 kV)api&rd hos
tamrein

Jonathan E. Colmart?, Sindre Eftestgf & Marte S. Lilleeng?
'Universitet i Oslo, Institutt for biologi, Postbok§66 Blindern, N-0316 Oslo, Norge (j.e.colman@timno).
Universitetet for milja- og biovitenskap, Institdtr naturforvaltning, Postboks 5003, N-1432 Asrgéo

Som et resultat av gkende energibehov bygges dtadigkraftledninger i hele Skandinavia og mange
av disse gar pa tvers av reinsdyrhabitater. Igijl¢il et gkende antall traséer, brukes nd hgyere
spenning og starre master. Kraftledninger kan vidkstyrrende pa reinsdyr, og effekten kan man se
som endringer i reinens bevegelsesmgnster (stta: skagrasjon mellom sesongbeiter, og liten skala:
innen sesongbeitet), beiteatferd og omradebruk. kéamogsa se habitueringseffekter hos reinsdyr
dersom ingen negative interaksjoner oppstar i falbise med kraftledningene over tid. Imidlertid
bygges ofte veger, hus, hytter eller nye paralletédtiedninger i forbindelse med krafttraséerké&li
inngrep vil sammen kunne gi en kumulativ effekt; semmen av forstyrrelse pa reinsdyr blir stgrre
enn om hvert enkelt inngrep hadde forekommet al€aerien om kumulative effekter defineres slik:
"Pavirkning av miljget som kommer fra trinnvis gkgiav handling nar den summeres med andre
tidligere, naveerende og neert forestdende handlindg@en antatt forhayede effekt av flere
forstyrrelsesfaktorer har ikke tidligere blitt gdig eller eksperimentelt testet.

Vi har studert interaksjoner hos tamrein som gétrdg migrerer mellom sesongbeiter, samtidig som
at arealbruken til en viss grad styres av reineiefed gjeting/driving. Vart fokus har veert atferetlv
kryssing under en 300 kV kraftledning, samt atfeedl bruk av omrader nzer denne. Ved bruk av
halsband med GPS og GSM-teknologi ble geografisisisipner fra opptil 22 simlers lagret hvert 15
minutt, fra oktober 2007 til oktober 2008. P4 elatiet liten skala testet vi fart og retningsstébil
ved kryssing under kraftledning. Ved a male avstaetlom atte pafelgende posisjoner, hvorav fire
far og fire etter kryssing av kraftledning, fikk @t godt mal pa eventuelle endringer i
bevegelseshastighet. For sammenligning valgtdfeidig atte punkter tilsvarende, i omrader med uli
avstand fra kraftledningen. Vi kontrollerte disse Yiktige uavhengige variabler, s som hgyde over
havet. Pa en stgrre geografisk skala testet vistfiisess for migrasjon og drivingsforsgk gjort av
reineierene ved flytting mellom vinter- og somméidre og til reingjerder naer kraftledning.
Sommeren 2008 ble anleggsarbeid for en ny 420 kMihg som plasseres omtrent parallelt med
eksisterende 300 kV ledning. Data for dette prdsejegkal samles inn hele aret til og med ar 2012.
Dette materialet skal sa brukes til eksperimenteliter pa stor skala for & studere kumulativekedfe

av de to kraftledningene sammen, bade fer og attéen originale 300 kV kraftledningen skal fiernes
i &r 2010.

26



Rangifer Report No. 13, 2009 — Thé"§ordic Conference on Reindeer and Reindeer Huspaesearch, Luled, Sweden, 26-29 Jan 2009

Wild predators but tame prey — consequences o¢ larg
predators on reindeer industry

Oje Danell
Reindeer Husbandry Unit, Swedish University of Aghiural Sciences (SLU), P.O.Box 7023, SE-75007
Uppsala, Sweden (oje.danell@rene.slu.se).

The wild large predator populations in northern riemtandia have domesticated animals as key
preys, whereof the semi-domesticated reindeerisdiiculated main prey. Particularly in Sweden, the
depredation is the single largest threat to thedesr industry and hits it at several levels. The
conditions of the reindeer industry in relationthe predators have received very limited attenition
scientific as well as management contexts. Assedsna the extent of the depredation using a
precautionary principle from the prey populatiopsint of view indicate direct yearly losses of
45 000 to 50 000 reindeer in Sweden, approx. 20i000rway and about 10 000 in Finland. This is
equivalent to about 20% of the winter stock in SaredB% in Norway and 5% in Finland.

The difference between using a domesticated prpulption instead of wild prey as resource base for
wild predators is fundamental. Domesticated stoatuding reindeer, is a naive prey as a resulhef
domestication process, and therefore more expaseéd/@inerable than wild prey. Furthermore the
domesticated animals are components in optimiseduation systems with important economic,
social and cultural roles in human systems. In B-fuactioning reindeer husbandry, the production
consequence in terms of harvested numbers is arbdniiimes the number of killed animals. This is
due to dynamic effects in an optimised herd, arghdsrger if nutritional consequences, resulting in
worsen body condition and lower production, and pamad selection and culling possibilities are
included. In addition to the direct and dynamicsksin the reindeer herd, the presence of predators
makes the use and management of available graesguices less efficient. Operationally, the
occurrence of predators leads to worsened confrtthed animals on range, reduced predictability,
increased unpaid labour inputs and operating castkdifficulties to handle the animals.

Economically, reindeer husbandry is very vulnerafole predation due to the low turn over and
limited business margins of the system, resemblihgt is common in “wild” systems. The decreased
production also worsens the market price for reénderoducts due to lower range, decreases the
profitability in the processing industry and redsidhe employment in the processing sector of the
industry.

The social consequences are devastating due todtauexperiences at meeting killed, wounded and
disabled animal in the range, strong feelings eéaurity, uneasiness, distrust and powerlessnsss, a
well as amplified conflicts with the surrounding reb An extremely serious consequence of the
economic and social strains is the evident incréasmental illness during recent years especially
among young people in the herder societies. Thylilong-term consequence of this situation is that
the profession as active reindeer herder beconsssaractive and the industry gets difficulties in
recruiting young people to become herders.

The current depredation situation especially in @&me together with the strains caused by all other
difficulties for the reindeer industry, seems todhmost a textbook case for a social-ecologicaesys
rapidly approaching a resilience collapse. Scienhave a key responsibility to illuminate this gan

for the society.
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Vilda predatorer men tama bytesdjur — konsekveagetora
rovdjur pa rennaring

Oje Danell
Enheten for renskétsel, SLU, Box 7023, SE-750 Opdafn, Sverige (oje.danell@rene.slu.se).

De vilda stora rovdjuren i norra Fennoskandienthardjur som sin framsta kalkylerade fédoresurs,
varav tamrenarna svarar for huvudparten. | synndinesvenskt vidkommande &r rovdjuren det en-
skilt storsta akuta hotet mot rennaringen och daabkiringen pa flera plan. Rennéaringens situation i
relation till rovdjuren ar lite uppmarksammad sé&ediskningsmassigt som i férvaltningssammanhang.
En skattning av predationens omfattning enligt@siktighetsprincip med utgangspunkt i renskétseln
tyder pa predationsnivader pa mellan 45 000 ochOBOr@nar i Sverige, ca 20 000 i Norge och ca
10 000 i Finland. Detta motsvarar ca 20% av vimdensnen under senaste aren i Sverige, 8% i Norge
och 5% i Finland.

Skillnaderna mellan att basera rovdjurspolitikent@a i stallet for vilda bytesdjurspopulationer ar
fundamental. Tamdjur inklusive renar &r naiva bypema. domesticeringen och darmed mer utsatta
for rovdjursangrepp an vilda bytesdjur. De ingassigom i optimerade produktionssystem med
viktiga ekonomiska, sociala och kulturella rollenénskliga system. | en val fungerande renskotsel &
produktionskonsekvenserna i form av minskad slaktlZ ggr stérre an sjalva predationen p.g.a.
dynamiska effekter i en optimerad renhjord, oclenitiare stoérre om aven nutritionella effekter med
férsamrad kondition och produktion som foljd ochnekat urvals- och gallringsutrymme beaktas.
Utover de direkta och dynamiska forlusterna i rerdign gor rovdjursnarvaron ocksa utnyttjandet och
forvaltningen av tillgangliga betesresurser mingffektiv. Driftsmassigt leder rovdjursnérvaro fiblr-
samrad kontroll 6ver djurens betesgang, minskadt$égbarhet, 6kade obetalda arbetsinsatser och
driftskostnader och svarigheter att hantera djuren.

Ekonomiskt drabbas renskotseln mycket hart genom imeboende ldga omséattningen och
begransade ekonomiska marginalerna, liknande det &otypiskt for "vilda” system. Den lagre
produktionsvolymen leder ocksa till ett samre madsiage genom lagre utbud och ger samtidigt
mindre intjaning och lagre sysselsattning i fonagiledet.

De sociala konsekvenserna ar betydande till foljdraumatiska upplevelser vid méten med dodade,
skadade och lemlastade djur, starka kanslor aggist, olust, misstroende och vanmakt, liksom
Okade konflikter med omvarlden. En ytterst alhgukionsekvens av pafrestningarna ar de péatagliga
bevisen pa tkad mental ohalsa under senare anedyet bland unga manniskor i renskétarleden. De
sannolika langsiktiga konsekvenserna av dennatisitudr att renskotaryrket blir mindre attraktivt
och naringen far svarigheter vid generationsvaslirach nyrekrytering av unga till naringen.
Nuvarande rovdjurssitution sarskilt i Sverige,stilinmans med alla 6vriga svarigheter rennaringen
moter i dag, framstar som ett skolexempel pa atinfteekologiskt system som snabbt narmar sig ett
resilienssammanbrott. Forskningen har en nyckehdlldet géller att tydliggora situationens allfcar
omvarlden.
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Economic consequences of the large predators éareihdeer
industry in Sweden

Oje Danell', Anders Blonf, Anna Danelf & Rickard Doj *

'Reindeer Husbandry Unit, SLU, P.O.Box 7023, SE-0B3Mppsala, Sweden (oje.danell@rene.sluz8gmiid

Riikaseravi (SSR), Magasinsgatan 7, SE-903 23 UBe&den (anders@sapmi.s&rimso Wildlife Research
Station, Department of Ecology, SLU, SE-730 91 Ritlgttan, Sweden (anna.danell@ekol.slu.§8he Sami
Parliament, P.O.Box 582, SE-831 27 Ostersund, Sweritkard.doj@sametinget.se).

Based on a precautionary projection of the deprauairessure on reindeer husbandry in Sweden
(47 500 killed reindeer/year: Danell & Danell, tloisnference), the consequences for the productivity
and the economy of the reindeer industry were ptefe with different harvest strategies, herd
compositions and numbers of reindeer in winter kstothree harvest strategies were used: a
maximised calf harvest strategy (K), a combined aald adult male harvest strategy (KS), and a
harvest strategy without selection on animal tygg [n the K strategy, which aims at maximising the
productivity per head in the winter stock, the pntjon of females was set to 0.9. In the KS strgteg
which gave opportunities for production of adultlesafor slaughter while maximising calf slaughter
on the female side, the proportion of females wé5.0rhe same female proportion was used in the U
strategy, which has similarities with traditionarbesting strategies.

The three strategies were compared at three papulsizes: the recent approx. 260 000 reindeer in
winter stock, the long term mean of 225 000 reindaed 200 000 reindeer under which the reindeer
number periodically has gone. Economic assessnientse husbandry section were based on 40
SEK/kg carcass (currently 55 SEK/kg) plus officsalbsidies of 14 and 8.50 SEK/kg calf and adult
carcasses, respectively, the current 56 MSEK ingioe compensation, and 346 SEK/reindeer in
running expenses in all alternatives (althoughlyikewer without predators than with predators)eTh
market price of reindeer meat products was setOtdSEK/kg processed carcasses in alternatives
without depredation, and 80 SEK/kg in alternatiweth depredation (currently both likely 15 SEK
higher). The running costs excluding labour wetd®&0 SEK/kg processed carcasses.

Without depredation the three harvest strategiek3,and U resulted in 3744 to 3242, 3169 to 2717
and 2763 to 2410 tons of processed carcassesctiegpe in the range from 260 000 to 200 000
reindeer. Using the mean carcass price, the ecan@silts in the production sector were projected t
between106 and 101 MSEK with the K strategy, aral M®% and 50% of this with the KS and U
strategies, respectively. Using the mean carcadsnarket prices, the results in the processing
industry were projected to between 150 and 130 M8HK the K strategy and 84% and 75% of that
with the two other harvest strategies, respectivielyotal without predation, the results in thindeer
industry amounted to 256 to 231 MSEK in the K siggt and 78% to 61% of that with the KS and U
strategies.

The depredation reduced the carcass production5&2i¥h to 63% with the K strategy. The economic
results in the production part (incl. 56 MSEK iregator compensations) decreased to between 60 and
43 MSEK (-43% to -52%) and between 54 and 36 MSkke processing industry (-64% to -72 %).
The reductions with the KS and U strategies weghtdy lower in relative terms, due to the lower
productivity of these strategies.

With the KS and U strategies the reindeer stock mees collapse with 225 000 reindeer in winter
stock, shown by a very low surplus of female calVdgey collapsed at 219 000 and 207 000 reindeer,
respectively. With the K strategy, the collapseegppd at slightly more than 190 000 reindeer.

The conclusion is that the reindeer industry isyvelose to a collapse both biologically and
economically with the current depredation press@ellapses are locally at risk already with the
depredation level projected here at occasionaledses of reindeer numbers (unfavourable years,
enterprises becoming bankrupt, etc.) and/or coatinncrease of the depredation pressure. Since loca
collapses decrease the number of reindeer, theyrapagly propagate. The current Swedish predator
policy is, without any doubts, an extremely seritiusat for the reindeer industry.
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Ekonomiska konsekvenser av de stora rovdjurenefir r
naringen i Sverige

Oje Danell', Anders Blonf, Anna Danelf & Rickard Doj *

'Enheten for renskotsel, SLU, Box 7023, SE-750 Opdapa, Sverige (oje.danell@rene.slu.s&yenska
Samernas Riksférbund (SSR), Magasinsgatan 7, SE2903med, Sverige (anders@sapmi.&&)yimso forsk-
ningsstation, Institutionen fér ekologi, SLU, SEG7&1 Riddarhyttan, Sverige (anna.danell@ekol.sju’Same-
tinget, Box 582, SE-831 27 Ostersund, Sverige éridldoj@sametinget.se).

Baserat pa en skattning av nuvarande predatiokstp& rennaringen i Sverige utifrdn en
forsiktighetsprincip sett ur bytespopulationens myrkt (47 500 renar/ar: Danell & Danell, denna
konferens) beréknades produktionsméssiga och ekekankonsekvenser i rennaringen vid olika
slaktstrategier, hjordstrukturer och renantal iteistammen. Slaktstrategierna var maximerad
kalvslakt (K), ett kombinerat kalv- och sarvslateahativ (KS) och ett slaktalternativ utan selektio
pa djurtyp i slaktuttaget (U). | K-strategin, sonaximerade produktiviteten per ren i vinterhjorden,
var hondjursandelen i vinterhjorden 90%. | KS-&gat, som gav utrymme for produktion av sarvar
till slakt jamsides med en maximal kalvslakt pa djarsidan, och i U-strategin, som har viss likhet
med traditionella slaktuttagsformer, var hondjudeden 65%.

Alternativen jamfordes pa tre olika djurantalsnivage senste arens ca 260 000 renar i vinterstam,
langtidsmedelvardet 225 000 renar samt nivan 200 Béhar som periodvis har understigits.
Ekonomiska kalkyler i produktionsledet baseradempéelpriset 40 SEK/kg slaktkropp (aktuellt pris
ar 55 SEKI/kg) plus statliga pristillagg om 14 och® SEK/Kg slaktkropp for kalvar resp. vuxna,
nuvarande rovdjursersattning om totalt 56 MSEK&amt 346 SEK i driftskostnad per ren (i
verkligheten troligen lagre utan rovdjur an meddijay). | foradlingsledet anvandes medelpriset 90
SEK/kg foradlad slaktkropp i alternativ utan predatoch 80 SEK/kg vid predation (aktuella priser
torde vara ca 15 SEK/kg hogre), samt produktiortsieater exkl. arbete om 10 SEK/kg foradlad
slaktkropp.

Utan predation resulterade de tre uttagsstratemikriKS och U i mellan 3744 och 3242, 3169 och
2717 resp. 2763 och 2410 ton slaktkropp i spanrégt 260 000 till 200 000 renar. Resultaten i
produktionsledet baserat pa medelpriset berakdaggsmellan 106 och 101 MSEK i K-strategin och
nara 70% resp. nara 50% av detta i KS- och U-gfiextea. | foradlingsledet blev resultaten 150 till
130 MSEK i K-strategin och 84% resp. 74% av detta tva andra slaktstrategierna. Sammantaget for
branschen blev de potentiella resultaten mellandt$6231 MSEK i K-strategin och mellan 78% och
61% av detta for KS- och U-strategierna.

Predationen (47 500 dédade renar) reducerade aehugerade mangden slaktkropp med 52% till
63% i K-strategin. De ekonomiska resultaten (im&ldjursersattningar) minskade i produktionsledet
till mellan 60 och 43 MSEK och i foradlingsledetl tmellan 54 och 36 MSEK. Sammantaget
minskade resultatet i branschen séledes till melts® och 84 MSEK. | KS- och U-strategierna var
sankningarna relativt sett nagot mindre beroendeatpdproduktionsformerna i sig var mindre
produktiva.

KS- och U-strategier lag dock nara kollaps vid P28 renar till foljd av predationen, vilket framgic

av mycket laga Overskott av honkalvar till slake Rollapsade vid 219 000 resp. 207 000 renar da
predationen svarade mot 22% resp. 23% av vinterséam | K-strategin var brytpunkten for kollaps
strax 6ver 190 000 renar da predation utgjorde%4@ vinterstammen.

Slutsatsen ar att situationen i rennaringen arsttigéara kollaps bade biologiskt och ekonomiskt vid
nuvarande rovdjurstryck. Kollapser riskerar attosdls lokalt redan vid det predationstryck som
forutsatts galla har i samband med nedgangar nteh@aliga ar, konkurser e.d.) och/eller vid $ait
Okning av predationstrycket. Eftersom lokala kodlap sdnker renantalet ytterligare kan de snabbt
sprida sig. Tveklost ar den nuvarande rovdjursielit ett ytterst allvarligt hot for rennaringen.
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Females’ spatial organization during rut

NataSa Djakovi, Espen Fjeldstad & @ystein Holand
Norwegian University of Life Sciences, Departmehfaimal and Aquacultural Sciences, N-1432 As, Nayw
(natasa.djakovic@umb.no).

Considering the economical importance of reindeerding and maximizing meat production,
emphasis should be put on an appropriate herdtgteudManipulations of population size, sex ratio
and age structure may influence females’ distrdsuind social organization during rut and the degre
of polygyny. Matrilineal organization, as seen iany gregarious ungulates, may increase the chance
that closely related females being fertilized bg same male and increase the herd’s inbreeding
vulnerability. Given no active inbreeding avoidamsechanisms in reindeer this may induce reduced
genetic heterogeneity and fithess of animals. leuntlore, the availability of males may affect the
reindeer females’ association and distribution myithe rut: the presence of prime-aged males may
lead to females being less dispersed; less hardgsgdunger males and hence might increase the
probability of more synchronous rut. This, in tumay influence the pregnancy rates and calving
dates. The aim of this study was to determineitifideer females are organized in matrilines durirtg r
and the effects of male age on these bonds. Funtteerexamined if female age as well as the
phenology of the rut influenced the females’ assimn.

The study was conducted at the Kutuharju Field ¢Rsn Research Station, in Kamaanen, Northern
Finland. During the rutting season the compositibrihe male segment of herds was manipulated
with three 4.5 year old male in 1999, and 3 1.5 y#d males in 2000; the female segment, with
known pedigree, was kept similar between treatm@@89: 75 females; 2000: 74). The males were
radio collared. During the rut (from the"2September to the end of October) the males weatdd
daily and the females’ associated with them reahrdée association index was calculated based on
the frequency with which each dyad was observedthimvithe same groups. We used GENMOD
procedure to asses the effects of matriline aradrtrent on association.

The association between female reindeer duringvag higher among closely related individuals
(mothers and daughters, half sisters, aunt / reeckegrandmother / granddaughter) as compared to
non-related individuals, indicating the existenden@triline organization in reindeer. Further, the
association was higher when exposed to three yowalgs as compared to three adult males and in
post rut than in pre-, and toprut. Among the clpselated individuals the mother-daughter assodiate
more than the other related individuals. Neithdeafof phenology of the rut nor effect of male
segment was found. Among mother-daughter relatipasthere was no effect of age on the assoc-
iation and these bonds didn’t weaken with time. $ize of the mating groups varied throughout the
rut, being highest in the toprut in 1999 and pddring 2000. There was no significant difference
group size during rut between the two years.

The effect of matriline, being highest among motti@ughter, does not necessarily pose inbreeding
problems since matriline females are moving betwgenps and will be exposed to different males at
the time of oestrus. This was confirmed by the that only a few mothers and daughters were sired
by the same male.
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Simlenes organisering og romlige fordeling undemist

NataSa Djakovi, Espen Fjeldstad & @ystein Holand
Institutt for husdyr- og akvakulturvitenskap, Unisiget for miljg- og biovitenskap, N-1432 As, Norge
(natasa.djakovic@umb.no).

Flokkstrukturen er avgjgrende for gkonomien i refitel Samtidig vil flokkens starrelse, dens kjgnns
og alderssammensetning pavirke simlenes fordelingrganisering under brunsten og bukkenes re-
produktive suksess. Hos mange flokklevende klauedyrunndyrene organisert langs morslinjer. Der-
som dette er tilfelle ogsa hos rein, vil sjansea fak at neert beslekta simler bedekkes av sammie buk
og kan gjgre flokken sarbar for innavl. Det er ikheservert aktive mekanismer for & unnga innavl hos
rein — dette vil forsterke muligheten for reduksjogenetiske variasjon og redusert "fitness”. Viler
vil tilgjengeligheten av bukker under brusten kupdeirke simlenes organisering og fordeling: er det
mange storbukker i flokken, kan dette fgre tiliatlene holder seg mer samla og blir mindre forstyrr
av smabukker. Dette kan gke sjansen for en syrkaituing, en hggere drektighetsprosent og pavirke
kalvingstidspunktet.

Malet med studiet var & bestemme om simlene emigd langs morslinjer under brunsten og om
bukkenes alder pavirker denne organiseringen. ¥idedersgkte vi om simlenes alder og brunst-
periode (far-, topp- og etterbrunst) pavirker oiigaringen. Studiet ble gjennomfart i Paliskuntain
yhdistys sin forsgksflokk i Kutuharju, Kaamaneml&nd. Vi manipulerte med sammensetningen av
bukkesegmentet under brunsten i 1999 (tre storlsukk® ar) og i 2000 (tre smabukker; 1,5 ar), mens
tallet pa simler (med kjent avstamning) ble holdbgtant; henholdsvis 75 og 74. Bukkene ble market
med radiosendere. Under brunsten ble disse lokiatiaglig og simlene rundt dem identifisert. En as-
sosiasjonsindeks for hvert simle-simle par ble kiglik basert pa antall ganger de var observert sam-
men og hver for seg. Vi brukte GENMOD prosedyre®AiS for & undersgke slektskap langs mors-
linjer og om alder pa bukkene pavirket assosiagjoieksen mellom simlene.

Assosiasjonen var hgyere mellom naert beslekta si(nb@dre-dgtre, halvsgstre, tanter-nieser og
bestemgdre-dgtredgtre) sammenlignet med mindrekiastimlepar, noe som tyder pa at simlene er
delvis organisert langs morslinjer. Videre var asasjonsindeksen blant simler generelt hgyere ved
eksponering til bare smabukker under brunsten saignet med bare storbukker og under etter-
brusten sammenlignet med under fgr- og toppbrudamt neert beslekta simlepar var det ingen
effekt av brunstperiode eller alder pa bukkene. Matbtre hadde en hgyere assosiasjonsindeks sam-
menlignet med andre naert beslekta simlepar. Blamrerdgtre parene var det ingen effekt av madr-
enes alder, og bandet mellom dem svekket seg ike tal. Starrelsen pd haremsgruppene varierte
gjennom brunsten og var stgrst under toppbrunst889 og under etterbrunsten i 2000. Det var ingen
forskjell i haremstgrrelse mellom de to bukkesegees (storbukiks smabukk).

Effekten av morslinjer, mest markert blant madréeletrenger ikke ngdvendigvis a fare til innavl
siden simlene beveger seg mellom haremsgrupperdient av ulike bukker under brunst og er
derfor eksponert til ulike bukker under egglgsningeette bekreftes ogsa av at fa& medre-dgtre par bl
bedekka av samme bukk.

32



Rangifer Report No. 13, 2009 — Thé"§ordic Conference on Reindeer and Reindeer Huspaesearch, Luled, Sweden, 26-29 Jan 2009

Do windmill parks affect the range use of free raggsemi-
domestic reindeer?

Sindre Eftestgl & Jonathan E. Colman®?

'University of Oslo, Department of Biology, P.O.B&R66 Blindern, N-0316 Oslo, Norway (j.e.colman@bio.
uio.no); °Norwegian University of Life Sciences, Departmefteology and Natural Resource Management,
P.0.Box 5003, N-1432 As, Norway.

Nowadays, there is a rapid increase in the devedopnof large scale wind power plants in
Scandinavia. Construction of a wind power plantastails a relatively wide spread infrastructure o
internal roads, buildings and high towers with gwnusly moving parts visible and audible from
distances of many kilometres. Reindeer move owgelareas for grazing, and usually with seasonal
shifts. Between season and large scale range eise;demestic reindeer is, in a practical manner,
most often controlled by their respective herdsmdowever, within season and small scale to
medium areas (1 ko 50+ kn), range use is less influenced by herdsmen andyramtrolled by

a number of environmental variables such as paghagerties, weather, and harassment by parasitic
insects, etc. Small to medium scale range use eareatively influenced by disturbances leading to
avoidance or aversion towards anthropogenic imfragire such as windmills and other human
constructions and activities. The aversion andvordance of certain pastures can lead to less aptim
range use, overgrazing, complications with herdimgreased costs and reduced production.
Habituation is also possible, and varying degréessoidance and habituation may change over time.
We tested the effect of the Kjgllefjord wind povwsant, opened in 2006 on the Dyfjord peninsula in
Finnmark county, on reindeers’ area use. The s#ilahed at testing area use while reindeer were on
their summer range and at the small to medium ggbical scale of approximately 1 kio 50 knf.
Reindeer positions in the study area were regtém®ugh direct observations. Additional variables
were year, within season periods (post calving, sam and autumn), group size, behaviour of
individuals in a group, vegetation type and pernt a@ver, weather and herding activities. Fieldwork
was conducted over approximately one week once mthmmom late May and until September/
October from September 2005 to September 2008sfihiy area composed of the Dyfjord peninsula
(the wind power plant test area) and three cordrelas also within the herd’'s summer range;
Skjgtningberg peninsula (since September 2005)jellésince summer 2006), and the area west of
highway 888 and north of highway 894 (since sum2@7). The reindeer positions were imported to
ArcGIS for precise calculations of elevation, vegienn types and distance to human infrastructuoe. T
compliment the reindeer position data, we also ootetl faeces counts at the end of each season
along transects throughout the study area. We asstimat the distribution and total number of faeces
sampled in the study area represented a relisddljve measure of the number of individual reimdee
in each area in total for the entire season fohgaar. The area within and surrounding the windmil
park was used by reindeer in all years.

According to the faeces counts, more reindeer tisedest area in the following years (2006, 2007,
and 2008) after construction of the windmill paddrpared to the year construction began (autumn
2005). Also, according to directs observations,wirel power plant test area (Dyfjord peninsula) was
used equally or more by reindeers within years @b to the control areas. In the summer of 2008,
the internal road was used considerably by reindespecially during days with insect harassment.
Detailed analyses are underway, but there are mhgstew indications of strong avoidance or
aversion towards the Kjgllefjord wind power platiite Dyfjord peninsula by reindeer at the scale of
our study. At a larger scale encompassing theeestimmer range of this herd, herding activities,
fencing, round-ups, spring arrival and autumn deeparfrom the area were clearly overriding factors
for the reindeers’ range use.
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Pavirker vindmaglleparker tamreinens omradebruk?

Sindre Eftestgl & Jonathan E. Colman*?
Universitet i Oslo, Institutt for biologi, Postbok®66 Blindern, N-0316 Oslo, Norge (j.e.colman@bimno).
“Universitetet for miljg- og biovitenskap, Institdidr naturforvaltning, Postboks 5003, N-1432 Asrido

Det er i dag en rask gkning i utviklingen av vindimgarker i Skandinavia. Utbygging av omrader
med vindmgller medfarer relativt mye infrastruktsé, som veier og bygninger, og vindmgllene selv
er haye med bevegelige deler med en diameter @titalls meter. Disse synes og hares ofte pa fler
kilometers avstand. Reinsdyrenes naturlige atfentigratorisk, de forflytter seg over store omrader
for & finne beite, og dette styres av blant anaesbsgvariasjoner. For tamrein er mellom-sesondktrek
og storskalabruk av omrader i dag i praksis styrtr@ineierne. Imidlertid er omradebruk innen
sesongen og for liten til middels skala (1%kih50+ knf) mindre pavirket av reineieren og styres i
hovedsak av flere miljgfaktorer. Dette kan veeréch®alitet, vaerforhold, insektsforstyrrelse etaehi

til middels skalaomradebruk kan bli negativt paetriav forstyrrelser, noe som kan medfgre unngaelse
av omrader med infrastruktur og menneskelig ferddehgaelse av visse beiteomrader kan gi mindre
optimal omradebruk, med overbeite, problemer foraierenes driving av flokkene, gkte gkonomiske
og energetiske kostnader og redusert produksjonremyative konsekvenser. Det kan ogsa tenkes at
dyrene over tid vil vise en viss tilvenning til dmglleparken og graden av unngaelse og tilvenning
kan variere over tid.

Vi har her testet effekten av Kjgllefjord vindmgiek,(Dyfjordhalvaya, Finnmark, apnet i 2006) pa
tamreins omradebruk. Siden storskala og mellomreetiekk omradebruk styres av reineierne,
konsentrerte vi var studie pa test av omradebrusopdmerbeitet og pa en liten til medium geografisk
skala (ca 1 krtil 50 kn?). Ved direkte observasjon ute i felt ble reinensigjoner kartlagt. Variabler
som ar, innen-sesong-perioder ("etter kalving”, msger” og "hgst”), gruppestgrrelse, atferd hos
gruppens individer, vegetasjonstype og -dekke, agegjetingsaktivitet inngikk ogsa i registreringen.
Feltstudiet ble gjennomfert i en uke en gang peneddra mai til september/oktober hvert ar, med
farste feltperiode september 2005 og siste felbperiseptember 2008. Studieomradet besto av Dy-
fiordhalvaya, hvor vindmglleparken er lokaliserty we kontrollomrader; Skjgtningberhalveya, Bla-
fiell og omradet vest for riksvei 888 og nord fitsvei 894. Registrerte posisjoner for reinsdyr ble
importert til ArcMap 9.2 og analysert for hgyde pyevet, vegetasjonstyper og avstand til infra-
struktur. Som stgtte til direkte observasjonereaiusdyr ble det gjort feaces-tellinger ved slutten
hver feltsesong langs transekter gjennom studiedeme& Vi antok at fordeling og summen av regist-
rert faeces i studieomradet ga et representagilativt mal pa totalt antall rein som hadde brukeérn
studieomrade hele sesongen for hvert enkelt ar.d@etri og rundt vindmglleparken ble brukt av
reinsdyr hvert ar.

Faeces tellingene viste at flere reinsdyr bruktedalene i arene etter at bygging av vindmelleparken
var startet (2006, 2007 og 2008) enn i det aretgmysvirksomheten startet opp (2005). | tillegg dhear
direkte observasjonene vist at testomradet (Dyfjahdzya) totalt sett har blitt like mye eller mer
brukt innenfor de enkelte &r sammenlignet med kdlotnradene. Sommeren 2008 viste det seg at
veiene i vindmglleomradet ble hyppig brukt av rdins saerlig pa& dager med store insektsplager. Mer
detaljerte analyser kommer, men vi ser ut fra faple analyser fa indikasjoner pa unnvikelses-
effekter fra Kjgllefjord vindmallepark eller neerljgnde omrader for reinsdyrene med den skala var
studie hadde. Pa en stgrre skala hvor hele somiterkie reinflokken inngikk var variabler som
drivinger, inngjerding, tidspunkt for ankomst tdramerbeite og flytting fra sommerbeite de styrende
faktorer for reinenes omradebruk.

34



Rangifer Report No. 13, 2009 — Thé"§ordic Conference on Reindeer and Reindeer Huspaesearch, Luled, Sweden, 26-29 Jan 2009

Evaluation of preventive efforts against loss ahdeer to
predators in Norway

Svein Morten Eilertsen, Liv Jorunn Hind, Berit Hansen & Ronald Bjgru
Bioforsk Arctic Agriculture and Land Use DivisioR,0.Box 34, N-8860 Tjgtta, Norway
(svein.eilertsen @bioforsk.no).

During the period 2003-2007, between 25% and 37840 to 51 000 no. of calves) of the reindeer
calves have been reported lost from spring to amtinmNorway. The most important factors were
carnivore depredation, illness and nourishmenuifail The reindeer herders report that protected
carnivores caused the loss of about 75% to 90%eftdtal loss of calves. In Norway, the County
Governors have financed the following preventivasuges:

-Extraordinary supervision during the calving seasé&ences/intensive herding in other periods than
the calving season. -Supplementary feeding. -Exdinary moving/transportation of the reindeer
heard. The County Governors have also granted dingrfor measures directed toward carnivores
(Permitted hunting on harmful individuals, guidarinehow to hunt for carnivores, registration of
populations, bounty for registration of younglingEhese measures can reduce the losses as well as
the conflicts:

Through surveys, meetings, in depth interviews, #mel applications and reports on preventive
measures from the different reindeer herdsiigas (herding groups)n Norway during the period
1990-2006, broad information have been gathered. greventive measures are evaluated on their
effectiveness regarding protection towards carmigpranimal welfare and resources required.
However, one also has to take into account thegttadition reindeer herding has within the Sami
culture.

Suggestions directed toward the reindeer herdiag-Breventive measures distributed throughout the
whole of the year. -Economic compensation for redubreeding abilities. -Guidance in supple-
mentary feeding. -Better search for carcasses. sU&PS tracking device to enhance the supervision.
-Adjusted reindeer stock to the grazing area.

Suggestions directed toward research and managemerCooperation across borders between Nor-
wegian counties and the Nordic countries. -Extenglexibd of application for economical compen-
sation of losses due to carnivore depredation. piied application process and more effective appl
cation management. -Enhanced registration of ptipak& -Enhanced quality of projects and pre-
ventive measures, and use of the competence fremethdeer herders.

Suggestions directed toward carnivores are: -Deporgathe carnivore population and prioritized
hunting of especially harmful individuals. -An evdrstribution of carnivores within the managed
areas/a removal of the zone system. -Calving dreagorm carnivores.

Conclusion:The most used measure is extraordinary supervdoing the calving season. However,
according to the herders this measure is the ¢dsiget financed, and therefore perceived as tie 0
real possibility. The herders mostly coincide iattthe only effective measure is to achieve better
control of the carnivores, in addition to fewerragores within the reindeer grazing areas. Thedmard
have many suggestions for changes. Many of thednwdtraa structural change within the application
system. The herders also have some suggestiomhdages that include a higher quality in research
and management. In conclusion, the herders evakeateral of the preventive measures as partly
effective in different regions. However, there ix@ed for more flexibility within the application
period and the prioritized measures. Many herdershat use the system of financed preventive
measures because of the time-consuming applicptiocess, in addition to the strict prioritizing of
measures that do not fit their needs. For thisoabey request that the management look at tae ye
as a whole when deciding on which measures to diman
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Evaluering av forebyggende tiltak mot tap av rdinotvvilt |
Norge

Svein Morten Eilertsen, Liv Jorunn Hind, Berit Hansen & Ronald Bjgru
Bioforsk Nord Tjgtta BioforskP.O.Box 34, N-8860 Tjgtta, Norge (svein.eilertsemng@losk.no).

| perioden 2003-2007 ble 25% til 37% (28 000 til @10) av reinkalvene i Norge tapt fra varen og
fram til hgsten. De viktigste tapsarsaker hos keinrowvilt, sykdom og ernaeringssvikt. Reindrifta
angir at fredet rowvilt er arsak til 75% til 90% &alvetapene. | Norge har Fylkesmannen (Lans-
styrelsen) finansiert fglgende tiltak rettet moindeifta: -Ekstraordineert tilsyn i kalvingsperioden
kalving i gjerde. -Gjerder/intensiv gjeting utend@lvingsperioden. -Tilleggsféring. -Ekstraordinaer
flytting.

Opplysninger fra reindriftsutaverne om deres enfggr med forebyggende tiltak mot rovviltskader pa
rein er innhentet gjennom en skriftlig sparreundkedse, mater, dybdeintervju og en gjennomgang av
sgknader og rapporter fra de ulike reinbeiteditrik i Norge som har mottatt tilskudd fra Fylkes-
mannen i perioden 1990 til 2006). | tillegg er krkes egne forslag til endringer i forvaltning og
forebyggende tiltak registrert. Foruten tiltakeirekte rettet mot reindrift, har Fylkesmannen bgeil
midler til tiltak rettet mot rovdyr (skadefellingiitelser, jaktkurs/veiledning, bestandsregistrgyi
dusgr for innmelding av nye ynglinger og hekkeorarfdDisse tiltakene kan bade ha en taps-
reduserende og en konfliktdempende effekt.

Reindriftsnaeringen har utpekt viktige prioriteringwader i den videre forvaltningen. Forslag rettet
mot rein og driftsform er: -Forebyggende tiltakdelt over hele driftsaret. -@konomisk kompensasjon
for redusert avismessig framgang. -Kompetansehewingdt tilleggsféring av rein. -Bedre kadaver-
sgk.- Bedre oversikt og raskere tilsyn ved brukaaiiobjeller. -Reintall tilpasset til beitegrunnédg
Forslag rettet mot forskning og forvaltning er: e@sekryssende samarbeid. -Utvidet sgknadsperiode
for midler til forebyggende tiltak. -Forenkle sgkisarosessen og raskere behandling av sgknader. -
Bedre bestandsovervaking og gkt bemanning. -Bemgitelriftas kompetanse i utarbeiding av fore-
byggende tiltak.

Forslag rettet mot rowvilt er: -Redusere antaltetdyr og et rettet uttak av skadegjgrende individ.
Jevnere fordeling av rovdyr innenfor forvaltningséuatet og utvisking av rovdyrsoner. -Rowviltfrie
kalvingsomrader

Konklusjoner: Ekstraordineert tilsyn i kalvingspetém det mest brukte tiltaket. | samtale med
brukerne selv er imidlertid dette tiltaket det semlettest & f& midler til. A sikre gkt overlevelse
reinkalvene er viktig for & sikre naeringa i et Isitig perspektiv. Neeringa selv er i stor grad saml
om at det eneste tiltaket som fungerer er en bé&dréroll pd og reduserte rowviltbestander i
beiteomradene. Det er et klart behov for mer flaikstt innen sgknadsperioden og prioriterte tiltak
Det er gnskelig at forvaltningen ma ha et mer hthblikk pa reindriftsaret nar de avgjer hva slag
tiltak som skal gis tilsagn.
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Nutritional mapping of grazing areas using nutrignd fiber
profiles of reindeer forage plants of the Sewardifila,
Alaska

Gregory L. Finstad
Reindeer Research Program, University of AlaskapBaks, School of Natural Resources and Agricaltur
Sciences, Fairbanks, AK 99775-7200, USA (ffglf@edf).

Reindeer producers on the Seward Peninsula, Alaskst place animals in areas of high quality
forage during spring and summer to maximize grawths and herd production.

Regression models were developed using Julian {#Dg, growing-degree-days (GDD) and
phenology (PH) to predict concentrations of nitrod®l), phosphorus (P), potassium (K), neutral
detergent fiber (NDF), acid detergent fiber (ADRyan-vitro true dry matter digestibility (IVTDMD)

of forage plants throughout the growing seasondoamreindeer ranges of the Seward Peninsula.
Mineral and fiber concentrations and digestibititffered greatly across plant growth forms, butever
similar among members of the same genus. N, P andni€entrations were very high in emerging
leaves of willow and forbs and declined at a flating rate through the growing season.
Concentrations of nitrogen and minerals, and dilgdist of leaves of graminoids and digestibility o
willow leaves increased during spring to early sienmvhen they began to decrease. NDF and ADF
concentrations in graminoids were at a minimum riymidseason, in contrast to deciduous shrubs
that exhibited low fiber concentrations in the sgrivith progressive increases through midseason to
senescence. Fiber concentrations in forbs wererl@ame fluctuated less dramatically than either
graminoids or shrubs. Digestibility of willows agdaminoids was less than forbs.

These data were coupled with existing forage priiolnalata to predict the net nutrient pool of all
reindeer forage plants within a habitat (ecologsitd). A computer program and interactive website
was developed capable of generating a daily nutadi map reflecting forage quality across the
landscape to guide placement of reindeer on lafigerse ranges. Julian date was used as a general
predictor of plant chemistry and indicator for er placement, whereas the relationship between
GDD and plant chemistry was used to refine aninmdation based on the unique thermal
characteristics of specific sites. A reindeer paafcan also use the stage of growth (PH) to etalua
the real time, nutritional status of forage aciussange.
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Contrasting reindeer management regimes in Fenndsca
and Nenets regions of Russia: Implications for &atagn to
climate and land use change

Bruce C. Forbes
Arctic Centre, University of Lapland, P.O. Box 122;96101 Rovaniemi, Finland (bforbes@ulapland.fi).

The most productive semi-domestic reindeer breedipgstems in Eurasia are those based in
Fennoscandia and the Nenets regions of northersi&®ushich straddle the Ural Mountains. The
management regimes in these regions share some aimtities, such as their general adherence to
carrying capacity models. Yet they also presemkstantrasts. The modern Fennoscandian system is
characterized by motorized extensive herding predtiwithin much shorter annual migrations and
territories, which are often divided and subdividsdfences, with a diversity of terrain not foumd i
the Nenets regions. The latter are representedabyd slightly rolling landscapes void of fences
where close herding with humans and dogs is pesttadong migrations routes of up to 1200 km.
Climate change ranks high among the concerns Béimoscandian scientists and herders. Despite the
absence of supplemental feeding to buffer agaxtséme snow and ice conditions, Nenets view oll
and gas development and rights to land as muchegewd more immediate threats than what they
perceive as examples of ‘extreme weather’. Botibreggexperience to some extent a disconnect bet-
ween the state institutions charged with oversegiagagement, other encroaching land users, and the
actual day to day needs of herders. The differebetaeen these two systems are discussed with
regard to the implications for long-term resiliemgehe face of ongoing climate and land use change
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The dispute about the legislation concerning reendherding
in Norway and Sweden

Frode Gundersen & Jan Age Risett

Department of Economics and Resource Managemenmiydgian University of Life Sciences, P.O.Box 5003,
N-1432 As, Norway (frode.gundersen@umb.fd)ORUT Tromsg Ltd., P.O.Box 6434, Forskningsparken,
9291 Tromsg, Norway.

The paper will present the arguments in the dispiieut new legislation concerning the reindeer
herding in Norway and Sweden from mid 1990s tofthal political decision making in the years
2005 to 2007. It is based on a project with a tbecal basis in institutional theory within the
academic fields of political science and sociologgciology of knowledge as well as discourse
analysis. The focus is on discourses of meaningraality construction and studies of institutional
processes and institutional change.

We have identified (a) "established” discoursesuab®indeer herding, management of reindeer
herding and Sami questions in Norway and Swedethenperiod before 1990. These discourses
contain arguments about conflicts between reindeating and agriculture and forestry about the use
of the land. Another established discourse is wdretkindeer herding should be considered as a
modern economic activity or as a pillar in the Sawlture. Further (b) the “new” discourses from
1990 on, are the discourses of sustainable developrpublic management and finally the inter-
national discourse about the rights of indigenoespies’ rights. We ask what type of discourses are
the dominant in the political debate from the 1999<2007. Moreover, we inquire what type of
relations we can find between arguments and intesthe actors. This includes both actors from
reindeer herding groups, agriculture groups anch filifferent parts of public administration.

We find that the debate in Sweden is more relemtiean in Norway and also charecterised by less
accepatance of the arguments of the counterpartifieeent actors have both different interpretatio

of both rights and of courts decisions especidilg tlecisions of the supreme court in the Tax
Mountain Case (Skattefjallsmalet). In particuldristconcerns questions of rights where not only
positions are different, but also the interpretaiof legislation and legal documents.

In Norway the organisation of the public reindedministration has been debated. Based on the
argumenst used we find that in Norway the siid#tintgon have been associated with: the purpose of
increased legal protection for reindeer herdinga asvitalisation of a traditional Sami institutjcand

as a possible instrument for more efficient govaanmGenerally, the argumentation is dominated by
two types of logics: a logic referring to rightslahd-use and a functional logic. Each of the lsgian

be related to different types of knowledge and tizas developed by different professions in differe
social and political contexts. The connection betwvthese logics are very much not discussed within
any of the two countries. Thereby, the unclear wdison of the interelation of the logics are not
persist both in the reports and the disputes rlat¢hem.

The presentation is based on a report in presstpublished by Department of Economics and Resource
Management, Norwegian University of Life SciencEke report will be in Norwegian but with a summany
North-Sami, Swedish and English.
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Argumentasjonen omkring endringer av reindriftsioee
Norge og Sverige

Frode Gundersen & Jan Age Risett

Ynstitutt for skonomi og ressursforvaltning, Unisiéetet for miljg og biovitenskap, Boks 5003, N-24&s,
Norge (frode.gundersen@umb.néNORUT Tromsg A/S, Boks 6434 Forskningsparken, N192%omsg,
Norge.

Foredraget vil presentere argumentasjon fra ulktgrar som var aktive i debatten om utredningene
om reindriften, om endringer i lovverket for reiifthn og reindriftsforvaltningen, i Norge og Svegzig
fra slutten av 1990-tallet og fram til den endeligdlitiske behandlingen i arene 2005-2007. For
Norges del dreier dette seg om endringen av rdigldnven i 1996, Reindriftslovsutvalgets rapport,
hgringsuttalelser til rapporten, den politiske behimgen av denne rapporten i Stortinget i 2005 og
2007, Riksrevisjonens rapport om reindriften i Fivank, saken om Finnmarksloven samt Sameretts-
utvalget. For Sveriges del har prosjektet konsestrg om diskurser i sammenheng med tre utredning-
er: SOU:1999 nr. 25 "Samerna — ett ursprungsf@kerige. Fragan om Sveriges anslutning til ILOs
konvention nr. 169", SOU:2001:1001, Gransdragniogsakisionen, samt utredningen om jakt og
fiske.

Prosjektet anvender institusjonell teori innen sstié¢nskap, sosiologi og kunnskapssosiologi, med
fokus pa diskurser, menings- og virkelighetskornstjon samt studier av institusjonelle prosesser og
institusjonell endring. Prosjektet har identifisery "etablerte” diskurser om reindrift, reindrifts-
forvaltning og samiske spgrsmal i Norge og Sverigerioden far 1990. Dette dreier seg om hvordan
saksforhold og argumenter knyttes til konflikterlime reindrift, landbruk og skogbruk om bruken av
arealer og spgrsmalet om reindrift som modernenggaiier som samisk kulturbzerer. Prosjektet har
videre b) studert i hvilken grad de “etablerte’eellnyere” diskurser fra 1990-tallet slik som baere-
kraftig utvikling, public management og urfolkstigheter dominerer i utredningene og debattene i
forbindelse med disse utredningene fra 1990-tatidram til 2007.

Vi har sgkt etter sammenhenger mellom standpunktgumentasjon og interesser som aktgrene har.
Dette gjelder bade nzeringsinteresser og posisjangtet til tilhgringet til ulike typer forvaltningVi

har spurt hvordan aktgrene forholder seg til utiyser saksforhold og argumenter og videre hvordan
disse blir elementene knyttet sammen, eller ikkgtleh sammen, i de uttalelsene som kommer.

Vi har funnet at debatten er mer uforsonlig og mezget av at en ikke aksepterer motpartens
argumenter i Sverige enn i Norge. Dette gjeldetigaparsmalet om rettigheter der en ikke bare har
helt ulike stasted, men hvor en ogsa har helt dikelkninger av bade lovgivning og rettsdoku-
menter. | Norge er det ogsa uklarhet omkring séntsparsmal knyttet til organiseringen av rein-
driften. Ut fra de argumentene som framkom i defpattNorge ser vi at for eksempel siida- insti-
tusjonen bade blir assosiert med starre rettsikdteidr reindriften, et uttrykk for en revitalisegrav

en samisk institusjon og som et mulig instrument é&m mer effektiv styring fra de statlige
myndigheter. Generelt preges argumentasjonen &ptr logikker, en rettighetslogikk og en funk-
sjonalitetslogikk som hver for seg knyttes til @likyper kunnskap og praksis som igjen utvikles av
ulike faggrupper i ulike kontekster. Sammenhengefiaom disse logikkene er lite diskutert og der-
med lite klargjort bade i utredningene og i debattrbindelse med dem.

Innlegget bygger pa et arbeid som er under utgiveBundersen, Frode & Jan Age Riseth. Diskurser om
utviklingen av reindriften og reindriftsforvaltnieg i Norge og Sverige. En studie av argumentasj@rman
reindriften og reindriftsforvaltningen i Norge ogveige. Institutt for @konomi og ressursforvaltning
Universitetet for miljg og biovitenskap.As, Norge.
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The reindeer industry at a climate turning point?

Bernt Holst?, Ivar Lie' & Jan Age Riset!f
Norut Alta-Alta, P.O.Box 1463, N-9506 Alta, Norwélyernth@norut.no; ivar.lie@norut.n&Norut Tromsg,
P.0.Box 250, N-8504 Narvik, Norway (janar@norut.no)

The reindeer industry has so far been well suibecbpe with the ongoing climate changes, but has to
be prepared for larger adaptations in the futuhés i the main conclusions from the project "Effec

in Sapmi”, which have studied the climate chandect$ the last 50 to 100 years, as well as future
consequences for the reindeer industry in Norwkyfetts in Sapmi” was part of the research project
"PhenoClim” (Phenology as an indicator of climateacge effects), funded by the Norwegian Re-
search Council for the period 2003 to 2008.

The project "Effects in Sapmi”, which mainly addsed the winter season, is based on meteorological
data, written sources from the reindeer managebwmy and others during 50 years, interviews with
experienced reindeer herders and managers, fuiorate scenarios, as well as other research in this
field, especially from other parts of the “Pheno€lproject.

Increasing temperatures and extended growing se@san so far had minor effects on the reindeer
management land use patterns. Changes over tifi@mmark are mainly an effect of adaptations to
other reindeer management groups. In Nordland amd-Nrgndelag changes are mainly caused by
land interventions and other land use interests.

The reindeer industry have always coped with aragptdl to changing weather and pasture conditions
from year to year. Some extremely hot and cold sarejrand blocked access to pastures some winter
seasons, have caused serious problems, but thismmhiaty been a consequence of high reindeer
densities.

Increased temperatures of 2 to 4 degrees the @&xydars, slightly more in the autumn than in the
winter, will probably cause increased precipitataord prolonged growing season, and consequently
shrub increase and elevated timberline. The renmsdaeility to utilize the increased vegetation
biomass is however uncertain. A shift in the sumarat winter pasture ratio is likely to occur, with
increased stay in the summer pasture lands. Mastabile winters may cause increased frequency of
freeze-thaw cycles and accordingly blocked pasturesontinental areas. Oceanic reindeer farming
areas will on the other hand get better winteryrast

The adaptation capacity is quite varying betwedfemint areas; due to high reindeer density and
increased internal competition on pasture land irmfAark, and more alternative pasture land in
Troms and Trgndelag.

Reference
Norut Alta Report 2008:6:
http://www.finnmark.norut.no/norut_alta_It/publijaser/rapporter/reindrifta_i_et skiftende_klimalgild
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Reindrifta ved et klimatisk veiskille?

Bernt Holst?, Ivar Lie' & Jan Age Riset!f
Norut Alta-Alta, P.O.Box 1463, N-9506 Alta, Nordeegnth@norut.no; ivar.lie@norut.néNorut Tromsg,
P.0.Box 250, N-8504 Narvik, Norge (janar@norut.no).

Reindrifta klarer seg bra til tross for et stadagmere klima, men méa regne med starre tilpasninger
framtida. Det viser prosjektet "Effects in Sapndtim har studert klimautviklinga og falger for saknis
reindrift de siste 50-100 ar, samt drgftet muligasekvenser i framtida.

"Effects in Sapmi” var et delprosjekt i forskningepjektet "PhenoClim” (Phenology as an indicator
of climate change effects), finansiert av  NFR (MNw@rgforskningsrad) i arene 2003 til 2008.
"PhenoClim” beskriver blant annet endringer i veksbngen pa Nordkalotten i perioden 1982 til
2003, basert pa fenologiske hendelser som tidsgonkauvsprett og lauvfall. Delprosjektet "Effects
in Sapmi” har hatt fokus pa endringer i vintersggmnog bygger pa egne analyser av meteorologiske
feltdata, beskrivelser av driftsmanster fgr og gdmsmeldinger fra lappefogder og reinbeiteomrader
giennom mer enn 50 ar, samt intervjuer med erfegimeiere og reindriftsforvaltere. | tillegg bygger
prosjektet pa annen forskning, blant annet PhenoGgj klimascenarier fra prosjektet RegClim.
Analysene viser at klimaet er blitt mildere og wsksongen lengre, men uten starre endringer sdrift
mgnster. Endringene som vi ser er ikke direkte &tetatert. | Finnmark er endringer i driftsmgnster
stor grad tilpasninger til andre driftsgrupper. ¢rtd-Trondelag og Nordland er dette tilpasninger til
inngrep og andre arealbruksinteresser. Reindriftaaat til & endre driftsmanster og beitebruk etter
veer- og beiteforhold fra ar til ar. Enkelte varng moen sveert kjglige somre har likevel gitt pro-
blemer. Noen vintre har det veert lasing av beitefasholdsvis store tap, men dette har delvis \eert
falge av hay reintetthet og starre sarbarhet.

En forventa temperaturstigning pa 2 til 4 graderlp@ ar, litt mer om hgsten enn vinteren, vil gi
sannsynlighet for mer nedbgr og lengre vekstsesbery.vil fare til tilgroing av apne heisamfunn,
heving av skog- og tregrense og fglgelig mer skeigslog mindre fjellbeite. Det er usikkert om rein-
en kan gjgre seg nytte av den gkte biomassepramhédsj Det er sannsynlig med en forskyving av
balansen mellom sommer- og vinterbeiter med leogphold i sommerbeiteomradene. Klimautvikl-
inga vil kunne gi mer usikker beitetilgang i komtitiale beiteomrader pa grunn av ustabile vintre med
hyppigere ising og lasing av beiter. Havnaere omr&de derimot oppleve sikrere og mer stabile
vinterbeiter.

Det er store forskjeller i tilpasningsmulighetenellom nord og sgr. Stor reintetthet og trangt nmello
driftsgruppene seerlig vinterstid i Finnmark, vil egkisikkerheten om beitetilgangen. | Troms og
Trgndelag har man stgrre tilgang til alternativitdmenrader.

Referanse
Norut Alta Report 2008:6:
http://www.finnmark.norut.no/norut_alta_It/publijaser/rapporter/reindrifta_i_et skiftende_klimalgild
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National parks and reindeer management in Norway

Arvid Holte ! & Jan Age Risettf
'Ekromskogen 35 A, N-2624 Lillehammer, Norway (atb@online.no)’NORUT Tromsg Ltd., P.O.Box 6434,
Tromsg Science Park, N-9291 Tromsg, Norway.

Classical nature conservancy and Sami reindeer geament should ideally have common interests in
taking care of nature for the future. Based ondhbthors’ experiences with the reindeer industry
during three decades, we have analyzed the retabietween national parks and other categories of
great protection areas and the reindeer industng Starting point is the experiences and under-
standings of active reindeer managers of proteci@mas and protection processes registered by a
survey. This material is complemented by converaativith researchers, employees of environmental
agencies, some politicians, participant observaitioand connected to protection areas, other field
trips and studies of literature. We have considegffdcts on reindeer management by nature
protection and vice versa.

The relations between reindeer management andengiatection are more difficult than most
outsiders would expect. Protection has turned asitipely for reindeer management and reindeer
management for protection in some protection areddorway, but definitely not all. Border issues,
by-laws and attraction affects of national parkbave unfortunate effects in some cases. This is
especially the case where national parks are sduiat spring, summer and also all-year areas for
reindeer management, while national parks in wiateas are less conflicting. The accessibilityhef t
areas for tourists and local people are also dnen€ing factor.

National parks (IJUCN protection category IlI) aim take care of both biological diversity and
recreation interests. This fact includes a potéenfi@onflict. Since the 1960s, modernization ttgbu
economical and technological development has ateatbasis for new conflicts. On the one hand,
road web development and family car use and alparesion of secondary home development have
increased the use pressure on nature and reindeegigement areas. On the other hand, reindeer
industry use of ATVs contributes to changes in fmaghe appearance deviating from the expectations
of pristine nature.

Changes in Norwegian protection policy since tha uf the millennium by the so called Mountain
Text aiming to advance industrial development iotgetion areas based on eco-tourism, reinforces
the recreation interests and increases the pressureindeer management, especially when the
protection areas includes reindeer summer land.s@ée a clear need to reinforce the position of
reindeer management in protection areas relategdaation interests. This could be achieved in
parallel with taking care of the nature protectampect. We consider the IUCN protection category VI
“Managed Resource Protected Aredd be a good basis as it juxtaposes sustainaldeauns
maintenance of biological diversity. This creatppatunities for combination of traditional use and
conservation of original nature but at the premiskthe traditional use, in this case Sami reindeer
management. This would make reindeer managemepitotiection areas a practical option. Active
use, where also reindeer management takes caegusenis the best protection.

This includes recognition that reindeer managenaeeas are Sami cultural landscapes in stead of
pristine nature. As an outcome of consultationsSami Parliament and the Ministry of Environment
have agreed that the new Act of Biodiversity wétognize and stress Sami indigenous knowledge as
a part of the knowledge base for public decisiorfisiéncing biodiversity. This means that Sami use,
including users of Sami culture and industries camtribute to sustainable use and nature protection
will be better integrated with scientific knowledgefore governmental decisions. We consider this as
considerable progress for reindeer managementesitgrbut it is conclusive that this implemented
and fulfilled in practice.

Based on a number of preconditions we will reconmnprotection area expansion, more adequate
borders and by-laws adapted to a modern and sabtaineindeer management. The current national
park plan is by the government intended to be cetadl during 2009. When the plans are fulfilled
about 15% of Norway’s land surface is protected, alpout one half of this is actively used reindeer
management land. Therefore it is very important tha protection authorities not only listen to the
reindeer industry but also take its recommendatsan®usly.
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Nasjonalparker og reindrift i Norge

Arvid Holte ! & Jan Age Risettf
'Ekromskogen 35 A, N-2624 Lillehammer, Norge (arb@online.no)’NORUT Tromsg A/S, Boks 6434
Forskningsparken, N-9291 Tromsg, Norge.

Klassisk naturvern og samisk reindrift burde idseltt hatt felles interesser i & ta vare pa natfoen
framtida. Med bakgrunn i forfatternes erfaringerdmeindriftsnaeringen gjennom tre tiar har vi
analysert forholdet mellom nasjonalparker/andreedatier av stgrre verneomrader og reindrifts-
neeringen. Utgangspunktet er aktive reindriftsutesegrfaringer med og oppfatninger av verneom-
rader og verneplanprosesser kartlagt giennom emespmlersgkelse. Dette materialet er supplert med
samtaler med forskere, ansatte i miljgforvaltninggrenkelte politikere, deltakende observasjonii og
tilknytning til verneomradene, andre befaringelfitigraturstudier.

Vi har sett pa virkninger av naturvern pa reindriftg vice versa. Relasjonene mellom reindrift og
naturvern er vanskeligere enn det de fleste utetifende ville forvente. Vern har vist seg a vaere
gunstig for reindrifta og reindrifta bra for verniehoen verneomrader i Norge, men slett ikke alle.
Grensedragning, forskrifter, samt "trekkplastereff@” av nasjonalparker far av og til uheldige
virkninger. Spesielt gjelder dette nasjonalparkedri-, sommer- og ogsa helarsomrader for reingrifta
mens parker i rene vinteromrader er mindre korifliktHvor tilgjengelige omradene er for turisteg o
lokalbefolkning spiller ogsa inn her.

Nasjonalparker (IUCNs vernekategori 1) forutsettds ivareta bade biologisk mangfold og
rekreasjonsinteresser. Dette rommer i seg selogflikipotensiale. Siden 1960-tallet har moder-
nisering gjennom gkonomisk og teknologisk utviklisigapt grunnlag for nye konflikter. P4 den ene
siden har utbyggingen av veinettet og privatbilisnsamt ekspansjon i utbyggingen av fritidsboliger
gkt brukspresset pa naturen og reindriftas driftéoler. P4 den andre siden bidrar reindriftas bwk a
barmarkskjaring til endringer i landskapsbildet sawwiker fra det som forventes i "urgrt” natur.
Endringene i norsk vernepolitikk etter artusenskifjiennom den sakalte Fjellteksten som tar siéite p
tilrettelegging for neeringsutvikling i verneomradeasert pa wgkoturisme, styrker rekreasjons-
interessene og @ker presset pa reindrifta, sagitigaTneomradene omfatter sommerbeiteomrader.

Vi mener at det er et klart behov for & styrke deiitas posisjon i verneomradene i forhold til re-
kreasjonsinteressene. Dette kan gjgres samtidigredorvernaspektet ivaretas. Vi anser at IUCN's
vernekategori VI forvaltet ressursbeskyttelsesomradélle vaere et godt utgangspunkt da denne
sidestiller bzerekraftig bruk og opprettholdelsebidiversitet. Dette gir mulighet for & kombinere
tradisjonell bruk og vern av den opprinnelige, npgnden tradisjonelle brukens, i dette tifelle den
samiske reindriftas premisser. Dette vil gjgre pi@ktisk mulig a drive reindrift i nasjonalparkene.
Aktiv bruk, hvor ogsa reindrifta tar hensyn til negn, er det beste vern. Dette innebaerer en
anerkjennelse av at reindriftsomradene er samikkrkandskap framfor "urgrt” natur.

Etter konsultasjoner har Sametinget og Miljgveradiegmentet blitt enige om at den nye
naturmangfoldloven skal anerkjenne og vektleggeidatradisjonell kunnskap/arbediehtu som en del
av kunnskapsgrunnlaget ved offentlige beslutnirsgen bergrer naturmangfoldet. Dette innebaerer at
samisk bruk, herunder utgvere av samisk kultur agimgy som kan bidra til baerekraftig bruk og
bevaring av naturen, blir bedre integrert med @kapelig kunnskap i forkant av myndighetsutgvelse.
Vi ser dette som et betydelig framskritt for reiftdis interesser, men det er avgjgrende at dette
giennomfares og far en praktisk oppfelging.

Ut fra visse forutsetninger er derfor vare anbafgr at verneomradene utvides, grensene gjgres mer
hensiktsmessige og forskrifter og regelverk tilgassn miljgvennlig, moderne og framtidsrettet baere-
kraftig reindrift. Den naveerende nasjonalparkplaskal etter Regjeringens intensjoner sluttfares i
lgpet av 2009. Nar planene er gjennomfart er omlE¥p av Norges areal vernet, og omtrent halv-
parten av dette ligger i aktivt brukte reindriftsémer. Det er derfor sveert viktig at vernemyndig-
hetene ikke bare lytter til reindrifta, men ogsdambefalingene fra naeringen pa alvor.
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Is traditional ecological knowledge important te tieindeer
herding industry?

Berit Inga

Ajtte Swedish Mountain and Sami Museum, Box 116:96F 23 Jokkmokk & Department of Wildlife, Fish,
and Environmental Studies, Swedish University ofidgSciences, SE-901 83 Umed, Sweden

(berit.inga @ajtte.com).

Extended abstractin Scandinavia larger scale reindeer husbandry fwanded during the 1680
century (Lundmark, 1989). Earlier the Sami had kefew tamed reindeer. Female reindeer could be
utilized to entice wild reindeer to come into tragpw the Sami also used tamed reindeer as pack and
draft animals and for milking. Slaughter animalgevgnostly) hunted among wild reindeer. The Sami
designation for domesticated reindeer is baamibuted to the word milking, while wild reindeare
called_goddihat can be compared to the verb Kill.

When examining traditional ecological knowledgesiimportant to understand that the richness of
detail in the language is often tied to the culinearing language used in the daily work. The Sami
languages are known for its extensive terminolagydescribing many natural occurrences (Ruong,
1964, 1968; Jernsletten, 1997; Ryd, 2001; HelaRdarvall, 2007). It has roughly 300 words for
snow according to texture, appearance and howrtbe & to travel on or to dig in for the reindeer.
The Sami languages are also rich on the subjeeimdeer and there are special names for reindeer o
different age and sex, hair colour and on diffetgpe of antlers. In all communication, use of a
common language and terminology are of utmost itapoe for a successful transfer of knowledge.
The reindeer herders can effortlessly convey a peggise description of any reindeer.

Sami traditional ecological knowledge is such kremge that you need to be a successful reindeer
herder. My working hypothesis was that the herderbe skilled reindeer herders knew the plants
reindeer utilized. To find out how well the reindémrders were in recognizing plants at the species
level, | did a survey in some selected Sami comtiesm{samebyar in Swedish). Besides the species
level, | also speculated if the herders used angtfaat designation or classification than scidstte

be more functional in their daily work. My inform@nwere 22 herders from the communities Gabna,
Laevas, Girjas, and Udtja and they were askedewtify or tell if they recognised the plant spedies
question. They would also comment on whether otlm®plant was one the herders knew was grazed
by reindeer, and they were finally asked to charast a good winter pasture. Forty vascular plants
were shown on picture to each informant.

The herders identified a total of 21 plant taxa #ind plant groups. They especially recognised
species like berries and forbs suchAagelica archangelicassp.archangelicaand Rumex acetos.
These species are also widely known by the Samegimey traditionally have been used in their diet,
but certain specific forage plants were also idierati Grasses did not have names at the speciek lev
but there was a clear and uniform nomenclatureafgroup of grasses called sitfbeschampsia
flexuosassp.flexuosa, D. alpina, Festuca ovirendPoa alping. All the informants did identify the
grasses sithand 11 of them also gave descriptions that coefifitihe name they had used for these
specific grasses. The grasses they called riaskided different species ajrass and forbs that
reindeer graze during the summer. It is obvious tie informants distinguished between siamd
rassi.

The herders were asked to identify and name diifedeied lichen species and to describe a good
winter grazing land. To describe a good winter yr&sthey had to rank seven boxes with different
amount and species of lichens and with differentllof mosses and dwarf scrubs. They also gave a
reason of the ranking.

The Sami nomenclature is more detailed for plgrized in seasons with forage shortage (autumn-,
winter-, and springtime), and the herders had gexd knowledge of what plants the reindeer grazed,
especially about the lichens. According to all itfermants, lichens were the most important fodder
for the reindeer’s welfare during the winter seasom in view of this importance, the informantsoal
had a uniform nomenclature (Inga, 2007). Among réiadeer herders the lichen terminology was
clear in relation to habitat and appearance: je@gflrth-Sami) or_visstéLule-Sami) for fructiose
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lichens on the ground, lahpgdor tree living pendulous lichens and gatioa foliose or crustose
lichens that live on trees or on rocks.

The reindeer herders paid more attention to thelitons of the snow than the amount of lichens in
the winter grazing land. The discussions whereinf@mants were to rank seven boxes of different
plant communities, gave some information on what résindeer herders considered to be important
features of good winter foraging areas. Firstlgytimentioned to what extent the lichens covered the
ground and rated the boxes after that. For the, tlesy discussed the snow cover, how deep it could
be and if certain boxes represented areas whesntve was easy to dig for the reindeer.

Detailed knowledge on the plant level was surpgisirscarce, indicating that the knowledge of range
resources is of vital importance on a general lmitom a more detailed level. This fact is in sharp
contradiction to the detailed knowledge that Sagople express for example about reindeer (as an
animal) or snow (as physical element). The plaaséxplanation is that observations of plant species
are unnecessarily detailed information in largdescaindeer pastoralism, because the animals graze
freely under only loose herding and border suraedk.
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Ar traditionell ekologisk kunskap viktig for renmégen?

Berit Inga
Ajtte Svenskt Fjall- och Samemuseum, Box 116, SE-2®& Jokkmokk & Institutionen for fisk, vilt och fji-
studier, Sveriges lantbruksuniversitet (SLU), SBE-83 Umea, Sverige (berit.inga@ajtte.com).

| Skandinavien grundlades “dagens” renskotsel ua860-talet (Lundmark, 1989) och fore det hade
samerna ett fatal tamjda renar som man anvanddasdmenar, mjolk, klévje- och dragdijur. Slaktdjur
jagade man bland den vildrenspopulation som le@te Den domestiserade renen kallas bparu
namn som kan héarledas till ordet mjdlka medan gitdneter goddsom kan jamféras med ordet déda.
Detaljrikedomen &ar ofta knuten till det kulturbadanspraket som anvands i det dagliga arbetetta det
fall samiska, som &r kand for sin omfattande teahoigi for att beskriva olika naturfenomen (Ruong,
1964, 1968; Jernsletten, 1997; Ryd, 2001; HelaRdsvall, 2007). | samiskan finns det 300 ord fér
sno vad galler konsistens, utseende och hur snatt &rdas pa eller att grava i. Dessutom finns en
mangd ord for hur renen kan se ut, speciella nadmdiger och kon, pa harfarg, fargteckningar och hur
geviret ser ut. Utan att se renen kan en sadanlimbesskrivning ge en bra bild av renens kon, alder
och utseende. | all kunskapsoverforing ar sprakbfedler terminologin av storsta betydelse for att
overforingen ska lyckas.

Min arbetshypotes var att renskotare maste kanera ignbetesvaxter for att vara en bra renskotare.
For att understka om renskotare kanner vaxtertpdvarhar jag valt ut ett antal samebyar som ligger
i det samiska sprakomrade jag beharskar. Jag tvautofm att vara intresserad av ren artkunskap,
ocksa funderat pA om man har ndgon annan vaxtindedom ar mer funktionell fér en renskotare an
den som vetenskapen anvander. Som informanterhegrzkotare fran samebyarna Gabna, Laevas,
Girjas och Udtja fatt a) identifiera och namngete@antingen pa samiska eller svenska; b) anga vilk
vaxter renen betar; c) specifiera under vilkerptidaret olika vaxter betas och d) karaktariserarett
vinterbete.

Av de 40 karlvaxter som informanterna fick se pié Is& var det 21 vaxtarter och fem vaxtgrupper
som informanterna kande igen. Vaxter som traditlbhar nyttjats i kosthallet sdsom bar, fjallkvann
(Angelica archangelicassp. Archangelicd och fjallangssyra Rumex aceto3akdnde de flesta
informanterna till, men de identifierade ocksa aigetesvaxter. Gras har inget namn pa artniva, men
det finns en klar och entydig nomenklatur pa emppgrav gras som kallas sitiiDeschampsia flexuosa
ssp.flexuosa, D. alpina, Festuca ovireeh Poa alping. Alla informanter identifierade grasen sitnu
och 11 av den gav ocksa en beskrivning som beknaétmnet de har anvant pa dessa specifika gras.
Det gras som kallas rassinefattar aven olika arter av gras och orter senen betar under som-
maren. Det ar uppenbart att de skiljer pa sttoli rassi

Renskotarna fick i uppgift identifiera och namngékap lavarter samt att beskriva ett bra
vinterbetesland. For att beskriva ett bra vintegbleind fick de rangordna sju lador med olika méangd
lav och olika lavarter samt med olika mossor osh risamband med rangordningen fick de ocksa
motivera sin rangordning.

Det framgar tydligt att den samiska nomenklaturérofika renbetesvéaxter ar mer detaljerad da det
galler vaxter som betades under perioder da debnviaom bete. Sarskilt tydligt ar det nar det galle
samisk nomenklatur pa lavar, som har namn eftaentie och vaxtplats (Inga, 2007). Marklevande
busklavar heter jeag{hordsamisk) eller visst@ulesamisk), tradlevande héanglavar lahppch blad-
och kartlavar som vaxer pa trad eller sten heteraga

D& det galler vinterbeteslandet lagger renskotatiere vikt vid hur snon ser ut an mangden lav.
Diskussionen som uppkom under experimentet attoramg olika vaxtsamhallen, gav viss infor-
mation pa vad renskotarna menade vad som var wikiigbra vinterbetesland. Forst sadg det hur
mycket laven tackte marken och rangordnade efterS#mlan diskuterade de snoétéacket, hur djupt det
formodades vara och om vissa lador representeradi&den dar snon var latt att grava i for renarna.
Detaljerad kunskap pa véaxtartniva var overraskaretgansad, vilket antyder att kunskap om mark-
resurserna ar av storre betydelse pad en overgepandn inte pa detaljerad niva. Detta ar i skarp
kontrast till den detaljerade kunskapen samerrex viad géaller renen (som ett djur) eller om snan(so
ett fysiskt element). Den tankbara forklaringenadr observationer pa véaxtartnivd ar en onddig
detaljerad information i en storskalig renskotsatpralism, eftersom djuren betar fritt i betesatata
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Inside or outside? An academic reflection of thsifpan of
reindeer husbandry in the majority society

Johnny-Leo L. Jernsletten
Centre for Sami Studies, University of Tromsg, B0 romsg, Norway (johnny.jernsletten@sami.uit.no).

The presentation will focus on the reindeer herdimgustry’s position in today's society and ask
whether the development that can be seen toddeimteraction between the industry and society is
desirable way to go. Reindeer industry throughbat@ircumpolar area is dependent on the access to
good pastures. At the same time we see a trendghowit this region where pastures in greater and
greater degree are fragmented or completely destrdyow do we handle such a development?
Historically, the contract reindeer system and guelstionship (Sami: verddevuohta) with the local
population have been important elements in bridgegneeds of both the industry and society. Such
institutions have contributed positively to an e&sed understanding between different actors.
The general picture today is that both the contneihdeer system and guest relationship
(vérddevuohta) is weakening (or no existing) arad the industry's challenges increasingly seeleto b
resolved through different national legal systeBhg.there is one important exception from this rule
The concession reindeer system in Kalix- and Te@dkeys in northernmost Sweden is an example
where these traditions are still strong and hawnbiegulated in the (Swedish) Reindeer Herding Act.
The lecture will examine some selected parts ofcitrecession reindeer system and show how this
industry is based on a common understanding betweiedeer owners and the local population.
Despite its small number of animals and a ratheisilble position in the academic mindscape, the
concession reindeer management system is of impmrtgolitically as well as academically
concerning the principles involved. This systemhighly significant as an analytical model, and it
offers not only problems but also solutions to mamfy the challenges the industry faces.

Innenfor eller utenfor? En faglig refleksjon ovemdriftens
plass i storsamfunnet

Foredraget fokuserer pa reindriften sin posisjdagens samfunn og spar om den utviklingen man ser
i dag i samhandlingen mellom naering og storsamfuanen gnsket vei & ga? Reindriften i hele det
sirkumpolare omradet er avhengige av gode beitedenr&amtidig ser vi en utvikling i hele dette
omradet hvor beitene i stgrre og stgrre grad fragenes eller gdelegges helt. Hvordan kan man
handtere en slik utvikling?

Historisk har sytingsreinsystemet og verdderelasjgeamisk: verddevuohta)med lokalbefolkningen
veert viktige elementer i en brobygging mellom nagimog samfunnet rundt. Slike institusjoner har
bidratt positivt for en gkt forstdelse mellom uliketarer.

Det generelle bildet i dag er at bade sytingsreitgsyet og verdderelasjoner er pa sterk vikendd,fron
eller blitt helt borte, og at neeringens utfordringéadig oftere sgkes lgst giennom nasjonale retts-
system. Men det finnes et viktig unntak fra deitddd. Konsesjonsreindriften i Kalix- og Torne elve
daler er et eksempel pé at disse tradisjonene Bl®mdtar sterk og at de er blitt regulert innn de
(svenske) nasjonale reindriftslovgivningen. Forgédtavil ta for seg noen utvalgte deler av denne
organiseringen som er & anse som konfliktdempegdsom bygger pa gjensidig forstaelse mellom
reineierne og lokalbefolkningen. Selv om konsegjeingriften er (geografiske) marginal i den sir-
kumpolare konteksten, og samtidig har en usynligigpon i det akademiske landskapet, sa er konse-
sjonsreindriften viktig hva gjelder de prinsippenke finner her. Konsesjonsreindriften er meget
relevant som en analytisk modell, og den tilbyreikdare utfordringer, men ogséa Igsninger til mange
av de utfordringene som hele den sirkumpolare riadaeringen star ovenfor i arene fremover.
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Predicting growth of mat-forming lichens in northeScandi-
navia using models as potential tools for manage¢men
lichen-rich habitats

Anna Jonsson Cabrajic, Jon Moen & Kristin Palmquvist
Department of Ecology and Environmental Sciencese& University, SE-901 87 Umed, Sweden
(anna.cabrajic @emg.umu.se).

Mat-forming lichens are important components of ¥egetation of boreal and arctic ecosystems and
are the main reindeer forage during the winter. Blmv, forestry has during the 20th century
adversely affected lichen-rich habitats. To supploet long-term management of these habitats we
developed models for predicting growth of the spe€lladina stellaris and Cetraria islandica in
northern Scandinavia. These lichens were transglaatong a natural west—east climate gradient
varying in precipitation, temperature and light esgre. Growth was then recorded seasonally over 16
months. We developed semi-mechanistic models gfingucomplexity based on descriptive meteoro-
logical data, irradiance, physiological data, agdrhtion models. The models ability to predict &oh
annual growth was considered. In addition, to de &bidentify habitats with high growth potential,
more practical models were also evaluated. Annt@ahth ranged from 12.5% to 29% and 6.4% to
24.5% forC. dtellaris andC. islandica, respectively. Growth was highest at the most optas and
irradiance was a limiting factor for sites with @nopy cover of more than ca 60%. Growth was even
higher at more humid sites. Parameters relatedddiance predicted most of the annual growth for
both species and could, in combination with preatn, predict 52% of annual growth fGr stel-
laris and, in combination with total wet time and theadiation received while wet, predict 66% of
annual growth folC. islandica. The practical model predicted 43% of annual ghofer C. stellaris,
using basal area and the normal average temperahde4% folC. islandica using basal area alone.
Management of lichen-rich habitats requires a keogé of a habitat's potential for lichen growth. To
attain this, we present models of lichen growtradanction of habitat properties and conclude that
sufficient irradiance below forest canopy is of @allimportance in the long-term management of
mat-forming lichens and easily recorded paramet@nsbe used to identify appropriate habitats.

Modeller som verktyg for att forutsaga tillvéaxt mmattlevande
lavar | norra Skandinavien — medel for att skotaika habitat

Mattlevande lavar ar viktiga for rennaringen somad@or renarna under vintern. Samtidigt har skogs-
bruket paverkat lavrika habitat negativt under eleaste hundra aren. For att stodja skotseln awadess
habitat har vi utvecklat modeller fér att uppskaitvaxten av lavarna fénsterlav och islandslav i
norra Skandinavien. P4 sa satt kan man identifidlia habitat som utgor miljoer med hogst
tillvaxtpotential av mattlevande lavar och som dédnocksa ar viktiga ur ett rennaringsperspektiv.
Lavarna placerades ut i en 0st-vastlig gradient sanmerade naturligt i nederbdrd, temperatur och
ljustiligdng (omvand krontackning). Tillvaxten fogs sasongsvis i 16 manader. Semi-mekanistiska
modeller som byggde pa meteorologiska data, ljgétilg, fysiologiska data och lavarnas vatten-
innehall utvecklades med varierande komplexitet. &t kunna identifiera vilka miljer som har hog
tillvaxtpotential utvecklades ocksa rent praktiskadeller som baserades pa grundyta och meteoro-
logiska normaldata. Den arliga tillvaxten varierdida 12.5% till 29% for fonsterlaven och 6.4% till
24.5% for islandslav. Tillvaxten var hdgst vid desh6ppna habitaten och var ljusbegréansad vid en
slutenhet hogre an 60% krontéackning. Tillvaxten @eksa hogre i habitat med mer nederbord och i
snitt hogre relativ fuktighet. Den praktiska modallforklarade 43% av variation i tillvaxt hos
fonsterlav med hjalp av grundyta och medeltemperdotsvarande modell for islandslav forklarade
24% med grundyta. Mer komplicerade modeller kundidléra upp till 52% for arlig tillvaxt av
fonsterlav och motsvarande 66% for islandslavem.afdskota lavrika habitat kravs kunskap om ett
habitats formaga till lavtillvaxt. De modeller sresenteras visar att tillrackligt 6ppna miljéedan
viktigaste faktorn for langsiktigt bruk av mattlede lavar.
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Effects of forestry on the winter grazing resouroergeindeer
in Sweden

Sonja Kivinen®, Jon Moen' & Anna Berg?

Department of Ecology and Environmental SciencegBitdniversity, SE-901 87 Umed, Sweden (sonja.kivine
@emg.umu.sefDepartment of Forest Ecology and Management, Swediisversity of Agricultural Sciences,
SE-901 83 Umead, Sweden.

Reindeer husbandry and forestry are the main |aedsuin boreal forests in northern Sweden. The
boreal forest is mainly used for winter grazingrbindeer, although some herding districts may also
use the forest during summer. In winter and egslyng reindeer’s diet consists up to 80% of mat-
forming terrestrial lichensQladina, Cetrarid and arboreal lichen®Bfyoria, Alectoria, Usnepand
these winter resources thus create a bottle-necktife reindeer herding system. Commercial
cultivation and extraction of timber have mainlgagve effects on reindeer husbandry and conflicts
between these two industries have escalated dtimengast century. For example, ground lichens may
either be destroyed through soil scarification ecdme inaccessible due to logging residues. Young
forest stands may have a high canopy cover whistricts the light reaching the ground and reduce
lichen growth. Dense young forests may also hinblermovement of reindeer. The abundance of
lichens can decrease as a result of nitrogenitatibn. Furthermore, reindeer have been obsewed t
avoid grazing in fertilized forest stands. Arbor&ahens are key resources during late winter when
snow conditions make it difficult for the reindeerdig for ground lichens. Due to slow growth rates
and limited dispersal, arboreal lichens are stpgipendent on old forests and continuity in canopy
cover. Harvesting of trees and short rotation timiisthus have strong negative effects on the amhou
of arboreal lichens.

In general, modern forest management has resultddcreasing proportion of even-aged young
stands and scarcity of old-growth stands. The cesunythe forest landscape structure were measured
in two study areas (Akkajaur-Abraur and Eggelat®)ated in northern Sweden using digitized
historical maps. The results showed that the cofreontinuous old pine forest had decreased from ca
47-59% in the beginning of the 2@entury to only 9-14% in 2006. Furthermore, thampatch size

of continuous pine forests had strongly decreasddlze degree of fragmentation increased during the
past 100 years. Correspondingly, the cover of ydongsts has increased in the studied landscapes.
Small and fragmented patches of suitable pastiaesat be effectively used for reindeer herding.
Furthermore, decreasing size and increasing isolaif old forest patches hamper the dispersal of
arboreal lichens in the landscape. Climate chasdékeély to exacerbate the effects of forestry on
reindeer husbandry as increased forest productwiltyresult in denser forests with shorter rotatio
times.
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Metsatalouden vaikutukset porotalouden talvire gings
Ruotsissa

Sonja Kivinen®, Jon Moen' & Anna Berg?

'Department of Ecology and Environmental SciencegBitdniversity, SE-901 87 Umed, Sweden (sonja.kivine
@emg.umu.sefDepartment of Forest Ecology and Management, Swedisversity of Agricultural Sciences,
SE-901 83 Umead, Sweden.

Poronhoito ja metsatalous ovat kaksi merkittavmgankayttomuotoa boreaalisissa metsissa Pohjois-
Ruotsissa. Boreaalisia metsia kaytetaan porojeiiaidunnusalueena ja tdman lisaksi joillain allzeil
porot laiduntavat metsissd myos kesdisin. Talvgllavarhain kevaallA maajakalat (esiladina,
Cetraria) sekad puissa kasvavat naausiieg ja luppo Bryoria, Alectorig muodostavat jopa 80%
porojen ruokavaliosta ja siten nama resurssit msiadat poronhoitojajestelman “pullonkaulan”.
Metsataloudella on enimméakseen negatiivisia valgitu porotalouteen ja ristiriidat ndiden kahden
maankayttomuodon valilla ovat kasvaneet viime vsex$an aikana. Esimerkiksi maajakalat voivat
laajalti tuhoutua maan muokkauksen yhteydessa,ajkuujatteet estavat maajakalien kaivamista.
Nuorten metsien tihed latvuspeitto voi rajoittadomenaaraa pohjakerroksessa ja vahentaa jakalien
kasvua. Samoin porojen liikkuminen voi vaikeutuleisséd nuorissa metsissa. Jakalien maara voi
vahentya typpilannoituksen seurauksena. Porojen hamaittu my0s valttdvan laiduntamista
typpilannoitetuissa metsissa. Lupot ovat avainsssulopputalvesta, jolloin vaikeat lumiolosuhteet
estavat poroja kaivamasta jakalaa maasta. Hitaswukapeuden ja rajoittuneen leviamiskyvn vuoksi
luppoja esiintyy enimmakseen vanhoissa metsissiékuilta ja lyhentyneella hakkuukierrolla on siten
Nykyaikainen metsatalous on johtanut tasaikaisteorten metsien kasvavaan osuuteen ja vanhojen
metsien vahenemiseen. Metsamaisemassa tapahtoneitaksia mitattiin kahdella tutkimusalueella
(Akkajaur-Abraur ja Eggelats) Pohjois-Ruotsissatdityjen historiallisten karttojen avulla. Tulokse
osoittivat ettd vanhan mantymetsan peittavyys drmemgynyt noin 47-59%:sta 1900-luvun alusta 9-
14%:iin vuonna 2006. Vanhan metsdn muodostamiedkupen keskikoko on myds huomattavasti
pienentynyt ja pirstoutuminen lisdantynyt viimeissadan vuoden aikana.Vastaavasti nuoren metsén
peittavyys on lisdantynyt tutkimusalueilla. Sopivieidunten vdheneminen ja pirstoutuminen johtaa
siihen, etta niitd ei voida hyddyntaa tehokkaastofaidunnukseen. Samoin vanhan metsan laikkujen
pieni koko ja laikkujen eristdytyminen vaikeuttavdtippojen leviamistd uusille alueille.
lImastonmuutos vahvistaa todennakdisesti metsatalou vaikutuksia porotalouteen metsien
tuottavuuden kasvaessa, joka johtaa tiheampiiniimgasdyhyempiin hakkuukiertoaikoihin.
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Different land use pressures and the presentctagendeer
winter ranges in northernmost Finland

Jouko Kumpula!, Ari Tanskanen? Alfred Colpaert?, Marja Anttonen?® Heikki Tor-
maner, Jukka Siitari* & Sari Siitari *

'Finnish Game and Fisheries Research Institute (RKReindeer Research Station, FI-99910 Kaamanen,
Finland (jouko.kumpula@rktl.fi; heikki.tormanen@Irfit jukka.siitari@rktl.fi, sari.siitari@rktl.fi); 2University

of Joensuu, Department of Geography, P.O.Box 1L80E01 Joensuu, Finland (ari.tanskanen@cs.joefisuu.
alfred.colpaert@joensuu.fifUniversity of Oulu, Department of Geography, PL 8061-90014 University of
Oulu, Finland (marja.anttonen@oulu.fi).

In the Finnish reindeer herding area various foahtand use operate in the same area, often with
overlapping operational ranges and interests. Egrédsurism and mining as well as settlements and
holiday and recreation infrastructure use and oopotisly change the reindeer herding environment.
At the same time, also reindeer herding affectsupasreas by causing changes in the vegetation. Al
of these have certain effects on the state of pagmvironment and possibilities to practice reerde
herding, therefore, it is necessary to monitor ¢ltent and causes of these changes. This kind of
comprehensive evaluation of the state of the enwiients is becoming increasingly more important if
our aim for the future is to use natural resouinesn ecologically sustainable and, at the same,tim
more pluralistic way.

The aims of the present project were to surveyptiesent state of pasture environments and also to
investigate recent changes in the winter rangeen20 northernmost reindeer herding districts of
Finland (the specific reindeer herding area). Thelys was conducted during 2005-2008 by the
Finnish Game and Fisheries Research Institute usipgoved and more diversified field and image
classification methods. This pasture inventory poedl a versatile and accurate picture on the presen
condition of lichen pastures and the general sihiginter range environments. However, the extent
and causes of changes occurring in the pastureosmyént should be studied in more detail.

The results of the inventory showed that lichergeanwere to a large extent heavily worn out in the
studied herding districts and their pasture aréelsefy biomass under 300 kg/ha). Lichen ranges in
good (lichen biomass > 1000 kg/ha) or moderatédlicbiomass 500-100 kg/ha) condition still occur
in those pasture areas where reindeer grazed amiggdwinter and which, at the same time, were
located in conservation areas outside the opegdti@nge of forestry and infrastructure. The most
heavily worn out lichen ranges were located inrtfmintainous areas and also in middle and western
Lapland, where reindeer densities on lichen raige® been relatively high. In these districts,as h
also been difficult to develop well-designed anmesdture rotation systems; therefore, reindeer have
grazed lichen ranges also during the summer sgagwie snow free period). From the mid 1990s to
the period 2005 to 2008, the lichen biomassesabreti ranges have decreased in the studied fiels sit
in most of the districts. The long term effectsfafestry appeared clearly in those reindeer herding
districts located in the operation ranges of fayeswvhere forest and landscape structure has been
fragmented into a mosaic of felled and sapling dtareas and young forests. At present, large and
continuous winter range areas with old growth focas be found only in conservation areas. Also the
continuous increase of infrastructure constructiorthe reindeer herding environment has intergsifie
the fragmentation of winter ranges. Altogether th df all studied herding districts, the areas of
coverage and impact by infrastructure formed 5%7% of the total land area, but in the backcountry
districts these amounts were smaller.

The results suggest that, besides regulation ohtimber of reindeer, for a lasting improvement of
lichen ranges attention should be paid to devetpgind employing well-working annual pasture
rotation systems. Because the effects of foresidyiafrastructure are usually negative on the state
and usability value of winter ranges, reindeer mgréhould be taken more into consideration than
previously when implementing forestry operations expanding infrastructure especially in the
northern part of reindeer herding area. Besidegtieets of long term reindeer densities the effeft

the grazing methods of pastures and impact of ddred use forms on the state of lichen ranges
should be studied in more detail. At the same titne,possible link of air pollution emissions from
Nikel in Russia to the marked reduction of lich@mshe eastern Inari area should be studied in more

52



Rangifer Report No. 13, 2009 — Thé"§ordic Conference on Reindeer and Reindeer Huspaesearch, Luled, Sweden, 26-29 Jan 2009

detail. The evaluation of the state of the reindesding environments should also be more versatile
expanding co-operation and combining resources ftioen Finnish Game and Fisheries Research
Institute, the Finnish Forest Research Institutd #re Finnish Environment Institute. In this way

reindeer pasture inventories would also act as rapoitant tool for observing the state of

environments.

Erilaiset maankayttdpaineet ja porojen talvilaidumhykytila
pohjoisimmassa Suomessa

Jouko Kumpula!, Ari Tanskaner?, Alfred Colpaert?, Marja Anttonen 2, Heikki

Torméanent, Jukka Siitari* & Sari Siitari *

'Riista- ja kalatalouden tutkimuslaitos (RKTL), Potatkimusasema, 99910 Kaamanen (jouko.kumpula@rktl.
heikki.tormanen@rktl.fi; jukka.siitari@rktl.fi, sbsiitari@rktl.fi); 2Joensuun yliopisto maantieteen yksikkd,
P.0.Box 111, 80101 Joensuu (ari.tanskanen@cs.jodnslfred.colpaert@joensuu.fijOulun yliopisto, maan-
tieteen laitos, PL 8000, 90014 Oulun yliopisto (jaanttonen@oulu.fi).

Useiden eri maankayttbmuotojen toiminta-alueet j#ressit menevat paallekkdin Suomen
poronhoitoalueella. Metsatalous, matkailu ja kaigosinta sekd asutus ja loma- ja
virkistysrakentaminen hytdyntavat ja muuttavat kel@n koko ajan luonnonympaéristoa, jossa myods
poronhoito toimii. Samalla my6s poronhoito vaikatt@idunalueisiin kasvillisuusmuutosten kautta.
Kaikki nama muutokset vaikuttavat jollain tavallaidunympariston tilaan ja poronhoidon
toimintaedellytyksiin, mista johtuen erilaisten nosten laajuutta ja syitd poronhoidon
laidunymparistéssa olisi kyettdava seuraamaan. inallakokonaisvaltainen ympériston tilan seuranta
nousee entista tarkeAmmaksi pyrittdessd mm. elsalsiyi kestdvampédédn ja moniarvoisempaan
luonnonvarojen kayttoon.

Vuosina 2005-2008 toteutettiin RKTL:n vetamana itatlshanke, jonka tavoitteena oli inventoida
aikaisempaa tarkemmilla ja monipuolisemmilla inwemtimenetelmilla talvilaitumet ja kartoittaa
laidunymparisttjen tila sekd selvittaa laiduntelantimuutoksia poronhoitoalueen pohjoisosan 20
paliskunnassa (ns. erityisesti poronhoitoa vartmkoitettu alue). Inventointi rahoitettiin osittain
MAKERA:n tutkimusvaroilla. Laiduninventointi antantistd monipuolisemman ja luotettavamman
kuvan paliskuntien jakalalaidunten kunnosta jaitadunympariston nykytilasta. Sen sijaan laituanill
tapahtuneiden muutosten laajuutta ja ndiden mwenastita tulee jatkossa selvittéda viela tarkemmin.
Laiduninventoinnin tulokset osoittivat jakalédlaiden olevan suuressa osassa paliskuntia ja
laidunalueita voimakkaasti kuluneita (jakalabionaasalle 300 kg/ha), mutta hyvékuntoisia
(jakalabiomassa yli 1000 kg/ha) tai kohtuullisekaanossa (jakalabiomassa 500-1000 kg/ha) olevia
jakalalaitumia 16ytyi tutkituista paliskunnista digen niiltd talvilaidunalueilta, joissa porot laictavat
paaosin vain talvella ja jotka samalla sijaitsiva¢tsatalouskayton ja infrastruktuurin ulkopuolella
olevilla suojelualueilla. Voimakkaimmin kuluneekgalaitumet sijoittuivat tunturialueille seka Léns
ja Keski-Lapin alueille, joissa porotiheydet jakdldunten pinta-alaa kohti ovat olleet suhteellisen
korkeat. Naissd paliskunnissa ei myotskdan ole useitu kehittda toimivaa vuodenaikaista
laidunkiertoa, mink& vuoksi porojen laidunnus onhdistunut laajasti jakalalaitumille myos
kesakautena (lumettomana aikana). Jakalikoiderngaigirat olivat pudonneet tutkituilla koealueilla
useimmissa paliskunnissa 1990-luvun puolivalistéosin 2005-2008 tultaessa. Metsatalouden
pitkdaikaiset vaikutukset talvilaitumiin nadkyivat elgind metsatalousalueella sijoittuvissa
paliskunnissa, joissa metsé- ja laidunkuva on vkkaasti pirstoutunut paéosin hakkuualueiden,
taimikoiden ja nuorten metsien mosaiikiksi. Kaytéssa laajimmat ja yhtendisimmat varttuneiden ja
vanhojen metsien talvilaidunalueet |6ytyvat talEtkella endad suojelualueilta. Myds infrastruktuurin
liittyvien rakenteiden vahittainen lisdantyminenrgaitumilla on voimistanut talvilaidunalueiden
pirstoutumista. Yhteensa 11 paliskunnassa infretstouin peitto- ja vaikutusalueet kattoivat 5-27%
paliskuntien maa-alasta, mutta eramaapaliskunjissgit taman alapuolelle.

Tulokset viittaavat siihen, ettéd poromaéarien sgatehella tulisi kiinnittdd entistd enemman toireivi
laidunkiertojarjestelmien kehittdmiseen ja totewmiteeen paliskunnissa, jotta jakalalaidunten tilaa
voitaisiin parantaa pitkalla aikavalilla. Koska sétialouden ja infrastruktuurin vaikutukset ovat
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talvilaidunten tilan ja kaytettavyyden kannaltagried negatiivisia, tulisi metsatalouden toiminngasa
infrastruktuurin  laajentamisessa voida huomioidaropboito entistd paremmin erityisesti
poronhoitoalueen pohjoisosassa. Pitkaaikaisten tipeyksien vaikutusten lisdksi laidunten
kayttotavan ja muun maankayton vaikutuksia jakélalsten kuntoon on syyta tutkia
yksityiskohtaisemmin. Samalla mm. Vengjan aluesijitsevan Nikkelin saastepaastéjen mahdollista
yhteytta Ita-Inarin alueella havaittuun jakalamégrn/oimakkaaseen vahenemiseen pitaisi tutkia viela
tarkemmin muiden vaikutustekijoiden ohella. Pomblanympéariston tilan seurantaa olisi my6s
kehitettdva entistd monipuolisemmaksi laajentamahideistyttéd ja yhdistamalla resursseja mm.
RKTL:n, METLA:n ja SYKE:n valilla. Talléin laidunimentoinnit toimisivat osaltaan myds
ympariston tilan seurantaan liittyvina tyokaluina.
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Ecological implications of petroleum industry torid¢s rein-
deer herding in Yamal Peninsula, Arctic Russia

Timo Kumpula
Department of Geography, University of Joensu8®L01 Joensuu, Finland (timo.kumpula@joensuu.fi).

The aim of the this research is to assess the itppacsatellite imagery in detecting differenttaeal

and anthropogenic land cover changes in the wcofi modern petroleum extraction development in
the Russian Arctic. The Yamal Peninsula in northv@iberia contains some of the largest untapped
deposits known in the world. It also serves ashitimeland of the Yamal Nenets, who have exploited
first wild and then domestic reindeer in the redionat least 1000 years. Their annual migratiamifr
the treeline to the northern tundra brings thera ountact with a number of impacts associated with
gas exploration and production. These range widely include physical obstructions from roads,
railways, and pipelines, as well as direct and redi ecological impacts, such as changes in
vegetation, soils and hydrology due to e.g. ddllimfrastructure development, and seismic surveys.
Some of the effects are relatively small-scaley anlfew meters across, while others cover several
hectares. Nenets’ perceptions of the spatial aspafctheir territories encompass changes in both
quantity and quality of terrestrial habitats, rselakes and campsites that have been used sdgsonal
for centuries. Satellite imagery used was LandsasSMM/ETM, SPOT, ASTER TERRA VNIR and
Quickbird-2. Even with most high-resolution imagetyvas not possible to detect things like trash
(rusted metal, broken glass), drilling muds andgehemicals that can strongly affect the overall
quality of reindeer pastures.

In Bovanenkovo, 450 kfrhave been affected by the gas field and aboun83kthe vegetation have
destroyed or changed from original. Impacts aralland small scale but for example about 20% of
late summer pastures of two reindeer herding begad Yarsalinksi sovhoze are directly affected by
Bovanenkovo gas field. Especially migration througdis field has become more difficult after
increasing constructions. Impacts can be drasticaertain brigades. To properly assess the overall
ecological impacts of petroleum development reguiee combination of state-of-the-art remote
sensing coupled with detailed ground-truthing effdhat embrace both scientific and local knowledge
from indigenous herders and also non-indigenoudiglasworkers.
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Kaasuteollisuuden ekologiset vaikutukset nenetsampo
hoitoon Jamalin niemimaalla, Pohjois-Venajalla

Timo Kumpula
Department of Geography, University of Joensuu0801oensuu, Finland (timo.kumpula@joensuu.fi).

Tutkimuksessa pyrittiin -~ arvioimaan satelliittikumie soveltuvuutta maankaytobn muutosten
havainnointiin arktisen Vengjan o6ljyn- ja kaasum&moalueilla. Jamalin niemimaalla Luoteis-
Siperiassa sijaitsevat maailman laajimmat kaasuggiidt. Nenetsit ovat harjoittaneet poronhoitoa
Jamalilla satoja vuosia. Vuotuisen laidunkierromretta metsanrajalta Karanmeren rannikolle (1500
km), nenetsipaimentolaiset kohtaavat useita eidaigasuteollisuuteen liittyvia kohteita. Oljy- ja
kaasuteollisuuden vaikutukset tutkimusalueella &aid jakaa karkeasti: suoranaisiin
ymparistdvaikutuksiin seka vaikutuksiin poronhohigiston. Ymparistovaikutukset vaihtelevat
teista, putkistoista, jatteista, muuttuneesta kmwiidesta saastuneeseen maaperain tai vetegija Ol]
kaasuteollisuuden vaikutukset tutkimusalueella aaid jakaa karkeasti kahteen osa-alueeseen:
suoranaisiin ymparistovaikutuksiin seké vaikutukgioronhoitoyhteiséon. Osa vaikutuksista on hyvin
pienialaisia, kuten muutaman metrin levyiset mageteeuvourat (vain) ja osa useita hehtaareja kuten
maanottoalueet. Tutkimuksessa kaytettyja satédliwia olivat Landsat MSS/TM/ETM, SPOT,
ASTER TERRA VNIR ja Quickbird-2 -kuvat. Vaikeimmihavaittavia vaikutuksia satelliittikuvilta
olivat yksittaiset erilaiset roskat ja jatteet (alkt betoni, lasi). Kyseiset jatteet ovat puolestayksi
merkittdvimmista laidunten arvoa alentavista tektf alueita joilla on porojen sorkkia mahdollises
vahingoittavaa jatetta pyrkivat poropaimenet kokoneaélttamaan.

Bovanenkovon kaasukentédn vaikutusalue on noin 480 Moin 33 knf kasvillisuutta on tuhoutunut
tai muuttunut toiseksi tyypiksi. Vaikutukset ovahinna paikallisia ja suhteellisen pienialaisia ttau
esimerkiksi noin 20 prosenttia kahden Yarsalinskiivhoosin poroprikaatin loppukesénlaitumista
sijaitsee Bovanenkovon kaasukentdn vaikutusaluedldtyisesti porojen ja paimentolaisten
kulkeminen kaasukentdn l&pi on vaikeutunut yhaahs#geen rakentamisen myotd. Nain ollen
vaikutukset voivat olla paikallisesti erittdin maté&via. Ekologisten vaikutusten arviointiin tamén
kaukokartoitusmenetelmia sekda kenttatditd. Maardkiytmuutosten tutkimuksen kannalta
poronhoitajien paikallistuntemus sek& Oljy- ja kaasllisuuden tyontekijoiden tietamyksen
huomiointi tuo tutkimukseen merkittavaa lisdarvoa.
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Reindeer husbandry, hydroelectric power developraedt
reindeer husbandry research — a history

Patrik Lantto
Centrum fér Samisk forskning (CeSam), Umed unitet,sE-90187 Umea, Sweden
(patrik.lantto @cesam.umu.se).

The establishment of a more organized researcleiodeer husbandry in Sweden is in many ways
connected to the increased exploitation of thedexin husbandry area, not least the development of
hydroelectric power. Individual research projeatsseparate issues with connection to reindeer hus-
bandry were carried out during the first half o tlwentieth century but it was not until after Wbrl
War Il that a more structured organization wasldistaed. The start was modes, but was soon exp-
anded, since the hydroelectric power developmemiadeled both more dependable estimations of the
value of the grazing land that was lost as welfirding measures to utilize the remaining grazing
lands more rationally. This presentation will felléthe development of reindeer husbandry research in
Sweden from the first projects up until the stdrthee Nordic cooperation in this arena during the
1960s.

Renskotsel, vattnkraftsutbyggnad och renskotsalkifong —
en historik

Tillkomsten av en mer organiserad forskning kriagskotseln i Sverige har manga kopplingar till den
Okande exploateringen av renskotselomradet, ocintédminst utbyggnaden av vattenkraften. En-
skilda forskningsprojekt inom skilda omraden medytelse for renskotseln hade genomforts vid
olika tillfallen under férsta halvan av 1900-taleten det ar under efterkrigstiden som en fast ergan
isation skapas. Fran en blygsam start utvidgaddsamheten snart, framfor allt eftersom den pa-
gaende utbyggnaden av vattenkraften stallde krele pa sakrare bedomningar av vardet pa den ren-
betesmark som gick forlorad liksom atgarder fornagt rationellt utnyttja de betesmarker som ater-
stod. Denna presentation kommer att beskriva utivegn av renforskningen i Sverige fran de forsta
projekten fram till starten for det nordiska sanedeb pa renforskningens omrade pa 1960-talet.
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Cabins in reindeer grazing land: Reindeer husbaimtieyests
in municipal planning processes

Ivar Lie
Norut Alta — Alta, P.O.Box 1463, N-9506 Alta, Noryvévar.lie@norut.no).

Cabin construction is one of the most common humade constructions in outlying fields used as
reindeer grazing land in Norway. Cabins and peaplag cabins as a base for outdoor activities may
disturb reindeer grazing patterns, and studies gshawthe majority of the herd may avoid grazing in
areas nearer than 2 to 4 km. from cabin resorteie@tly, near 1000 cabins are built every year in
Sami reindeer husbandry areas in Norway, with sylesa® loss of grazing land.

The location and extent of areas set aside fomcatmstruction are decided through municipal plan-
ning processes resulting in comprehensive planssd processes shall include reindeer husbandry re-
presentatives, ensuring that the planned cabintemti®n is not harmful for reindeer husbandryhe t
area. However, there are problems both with theicipalities’ involvement of reindeer husbandry
interests, as well as the participation of the @spntatives from the reindeer husbandry in these- pr
esses. These involvement - and participation pnebleelate to both comprehensive plans for whole
municipalities, and local plans for specific constion areas, i.e. cabin resorts.

We have studied these problems both from a natipeadpective including the entire area of Sami
reindeer husbandry in Norway (about 40% of the Ngan land area), and from a case study per-
spective in three different areas (including fivameipalities). The national analyses show thattmos
of the comprehensive and local plan processes étidcampromises allowing a lot of cabin con-
struction. In addition some municipalities openfapnumerous exemptions from the comprehensive
plan, allowing cabin construction in areas where wWas not originally allowed according to the com-
prehensive plan. The result is both more cabinsaantbre scattered cabin location pattern than the
reindeer husbandry wants.

The case studies indicate that the municipal planprocesses to a large extent are negotiation proc
esses between conflicting interests; the munidipalwelcome building activity because it generates
employment and income, while the reindeer herdershagatively affected by increased construction
activity in grazing areas. Thus the participatiorthe processes can often be strategic from bath th
municipalities and the reindeer husbandry represees, and the mutual confidence between the
municipalities and reindeer husbandry may be loaking communication between the parties diffi-
cult. Different views on how the plans will affetindeer husbandry within different groups in the
reindeer husbandry society, and between the laudlragional representatives of the reindeer hus-
bandry, also makes planning difficult for the mupdédities. On the other hand, the municipalities’
lack of understanding of the reindeer herds needafge areas of undisturbed grazing land, make it
difficult to reach compromise solutions that thendeer husbandry can cope with in the long per-
spective. Being a minor economic interest in moshicipalities, reindeer husbandry is not given
priority by the municipalities.
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Hyttebygging i reinbeiteland: Reindriftsinteressepesisjon |
kommuneplanprosesser

Ivar Lie
Norut Alta — Alta, Postboks 1463, N-9506 Alta, Ner@var.lie@norut.no).

Hyttebygging er et av de vanligste inngrep i utmswkn brukes som reinbeiteland i Norge. Hyttene og
hyttefolkets aktiviteter forstyrrer reinflokkenegitemgnster, og forskning viser at flertallet awkfl
kene unngar & beite i omrader neermere enn 2 tih 4r& hytteomrader. Det bygges om lag 1000 nye
hytter hvert ar i eller i tilknytning til samiskeindriftsomrader i Norge, som falgelig medfarer éap
beiteland.

Omfang og lokalisering av hyttebygging avgjgreskamnmuneplanprosesser i den enkelte kommune
og fastlegges i kommuneplanens arealdel. | disseppbsessene skal reindriftas representanter hgres,
for & sikre at planlagt hyttebygging ikke er tilagle for reindrifta i omradet. | praksis fungerettele
ikke alltid slik det skal verken med hensyn til kmwmnenes involvering av reindriftsinteressene eller
reindriftsinteressenes deltakelse i planprosesdeete gjelder bade for kommuneplanprosesser for
hele kommuner og for reguleringsplanprosesserdakiete hyttefelt.

Vi har studert dette bade i en oversiktsanalyse bete det omradet hvor det drives samisk reindrift
(om lag 40% av landets areal), og i neermere stadidgre omrader (inkludert fem kommuner). Den
nasjonale oversiktsanalysen viser at de fleste kaneplanprosesser og konkrete reguleringsplanpro-
sesser ender med kompromisslgsninger som apnenyferhyttebygging. | tillegg har en del kom-
muner sveert liberal dispensasjonspraksis og ftillatge hyttebygging i omrader som i kommune-
planens arealdel ikke er apen for slik utbyggingsiRtatet av dette er bade mer hyttebygging og et
mer spredt hyttebyggingsmgnster enn reindrifta @mnsk

Studiene i de tre utvalgte omradene viser at ptmgmsene i stor grad er forhandlingsprosesser
mellom motstridende interesser; kommunene @gnskggiby da det gir arbeid og inntekt for
lokalbefolkningen, mens reindriftsinteressene ilkdkesker bygging og aktivitet som forstyrrer rein-
flokkene. Deltakelsen i planprosessene kan derforbegge parter ofte veere strategisk, og tilliten
mellom partene er tilsvarende lav, noe som vangg@ir kommunikasjon og dialog mellom partene.
Ulike meninger om konsekvensene av hyttebyggingrimti reindrifta og mellom lokale repre-
sentanter for reinbeitedistrikt og regionale reprgéanter for reinbeiteomrader vanskeliggjer plan-
leggingen for kommunene. Pa den andre siden er kmenes manglende forstaelse for reindriftas
behov for store uforstyrra beitearealer et klandii for & n& fram til gode kompromisslgsninger som
reindrifta ogsa kan leve med i et langsiktig peksipel og med at reindrifta i de fleste kommunér u
gjer en marginal gkonomisk interesse, blir ikkedeiftas interesser prioritert av kommunene.

59



Rangifer Report No. 13, 2009 — Thé"§ordic Conference on Reindeer and Reindeer Huspaesearch, Luled, Sweden, 26-29 Jan 2009

Preconditions for the reindeer husbandry in a @sgng
climate change

Henrik Lundqvist
Reindeer Husbandry Unit, Swedish University of Agtiural Sciences (SLU), P.O.Box 7023, SE-75007
Uppsala, Sweden (henrik.lundqvist@rene.slu.se).

The reindeer husbandry area in Sweden will be &#teby climate change on several levels. Autumn,
winter and spring will be especially affected as tonditions during these seasons are strongly
influenced by temperatures around 0 °C, while ckarduring summer will be considerably less dra-
matic for reindeer husbandry. On an 80-year pets@eche snow season is expected to be shortened
with 1 to 2 months according to IPCC’s climate suenB2 (SRES), together with the global climate
model ECHAM and SMHI's regional models RCAO/RCA3hET average winter temperature is
expected to increase by 4 to 6 °C and the numbédays with frost to decrease by 30 to 50 days. The
precipitation will increase during autumn, wint@daspring, mostly as rain. Summers will be 2 to 2.5
°C warmer, but the precipitation scenarios for s@rsrare more geographically varied and the wind
scenarios are relatively unsure.

Local scenarios for the husbandry are very complex difficult to foresee as the reindeer husbandry
area in Sweden is very heterogeneous and the hdisbdiffers in the different herding districts, as
well as, the climate scenarios are dependent orgrgpby, season and biotope. Therefore, a
questionnaire study, including climate scenario snafth weather variables relevant to the reindeer
husbandry, was carried out. The questionnaire vigengo reindeer herders from all parts of the
Swedish reindeer herding area and they were askgiye personal reflections and predictions of the
local conditions and how it would affect their lbcaindeer husbandry and prerequisites. In addition
there was room for the respondents to define loegliirements for a continuously sustainable hus-
bandry based on the presumed changes. They werasied to rank and quantify the importance of
different sources of disturbances of today andhefftiture in relation to climate change.

The respondents reported both presumed positivenagdtive partial and summarised effects of
climate change. Any organized local planning effald not seem to have been put into practice in the
husbandry units. Concerns among the respondendsdiag climate change and reindeer husbandry
were obvious, but in relation to other threatsdmdeer husbandry, such as forest cultivation, wind
power plants, tourism and large carnivores, theaatle change issues do not seem to be the biggest
source of concern for reindeer husbandry in Sweden.
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Renskotselns forutsattningar i en pagaende klimatfiring

Henrik Lundqvist
Rennéaringsenheten, SLU, P.O.Box 7023, SE-75007 &lappSverige (henrik.lundgvist@rene.slu.se).

Renskotselomradet i Sverige forvantas bli paveakaklimatforandringarna pa flera satt och nivaer.
Host, vinter och var kommer att forandras betydtigt forhallandena under dessa arstider starkt
paverkas av temperaturer vid och omkring 0 °C, mddeandringarna under sommaren blir betydligt
mindre dramatiska sett ur renskotselns perspeknligt IPCC:s klimatscenario B2 (SRES), den
globala klimatmodellen ECHAM och SMHI:s regionalaodeller RCAO/RCA3 forvantas sno-
sasongen pa 80 ars sikt forkortas med mellan etvdcimanader. Vinterns medeltemperatur forvantas
Oka med 4 till 6 °C och antalet frostdagar minsledmellan 30 og 50 dagar. Nederbérden kommer
aven att 6ka under host, vinter och var, mestddelsn av regn. Sommaren kommer att bli 2 till 2,5
°C varmare, men scenariot for nederbérd pa somnéarerer geografiskt varierat och vindscenarierna
pa arsbasis relativt osékra.

Lokala scenarier & mycket komplexa och svaradatitéaga da renskotselomradet i Sverige ar hetero-
gent och renskotseln i de olika samebyarna sksig@t. Klimatscenarierna ar dessutom beroende pa
geografi, sasong och biotop. En informationsenkaehallande klimatscenariekartor med for ren-
skotseln relevanta vadervariabler skickades upéfsoner involverade i renskotseln. | denna ombads
de ge personliga reflektioner och forutsagelser &ad klimatférandringen skulle kunna innebéara for
deras lokala renskotsel och forhallanden. Det gansmme for de svarande att identifiera behov for
att kunna fortsatta att bedriva en livskraftig téitsel under kommande férandringar i klimat och
forutsattningar. Man ombads aven att rangordna koemtifieras allvarligheten av olika stoérningar
idag och pa sikt under en pagaende klimatférandring

Bade positiva och negativa effekter av klimatforémgen rapporterades av enkéatdeltagarna. Nagra
lokala organiserade planeringsarbeten med anledninigimatférandringarna verkar inte ha startats
inom renskotseln och i samebyarna. Fragor om liatbkeffekterna pa renskotseln kommer att bli pa-
tagliga ar tydliga i enkatsvaren, men i relatiolh déindra hot mot skotseln, sasom skogskotsel,
vindkraft, turism och rovdjur, forefaller klimatféndringarna inte vara det stérsta orosmomentet inom
renskotseln.
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Large-scale productivity determinants of reindegsidandry
in Sweden

Henrik Lundqvist *, Lennart Norell?, & Oje Danell*
Swedish University of Agricultural Sciences (SLB)0O.Box 7023, SE-75007 Uppsala, SwedBeindeer
Husbandry Unit (henrik.lundqvist@rene.slu.s&)nit of Applied Statistics and Mathematics.

The productivity of the reindeer industry in the &drding districts in Sweden is affected by a large
amount of factors on different geographical and peral scales. Combinations of factors
characterizing the environmental conditions fondeier husbandry were identified and showed to be
strongly correlated with variations in productivityoth between herding districts and between years.
Productivities were described by estimated herdvtiraates and carcass condition of slaughtered
adult females and calves. These dependent productariables were related to the environmental
independent variables using multiple linear regossind structural equation models (SEM). The
independent variables were either considered ateste.g. topography, vegetation and infrastrugture
or temporally changing (e.g. season lengths, weatlvents, disturbances and animal slaughter
strategies). The most relevant independent vasaldentified were used in a cluster analysis to
suggest a grouping of herding districts. Largeiateim in productivity was found between herding
districts than between years. Different variablesenfound to be important for between-district and
within-district variations, respectively. Seasondths and animal densities were found noteworthy at
both levels of variation. Other relevant variableand were ruggedness, snow condition, predicted
harassing insect activity, supplementary feedingpgrtion of calfs in slaughter and previous-year
animal condition. Snow precipitation, predicted-@cast formation and forage quality were presumed
to be relevant for reindeer productivity, but wewa found to have large impacts on productivity at
this scale. These factors may have been neutradizeditigated by husbandry measures, statistically
included and thereby explained by other variablik strong effects on productivity, such as animal
density variables. Several of the variables thateweund to be important for productivity are
correlated with climate and weather and therefoeelipted to be central in a climatic change context

Vilka storskaliga faktorer paverkar renskotselnsdoiktivitet i
Sverige?

Renskotselns produktivitet i Sveriges 51 samebyaerkas av manga olika faktorer pa flera olika
skalor. Olika geografiska och tidsberoende faktorgimationer identifierades och visade sig starkt
korrelerade med variationer i produktivitet i redseln bade mellan samebyar och mellan ar.
Produktiviteten definierades som skattad hjordiittvoch slaktdjurens kondition matt pa slaktkroppar
av vajor och kalvar. Dessa produktivitetssvarialltaterades till miljovariabler som delades upp i
stabila (t.ex. topografi, vegetation och infrastuwk respektive variabler varierande over tideex(t.
sasongslangder, vaderhandelser, stérningar octsishkgier). Variablerna analyserades med hjalp av
stegvisa multipla linjara regressionsmodeller dechksurella ekvationsmodeller (SEM).

De mest relevanta variablerna identifierades odfuderades i en klusteranalys for att gruppera
jamforbara samebyar. Storre variation i produkdivihittades mellan byar an mellan ar. Olika
variabler var relevanta mellan byar och mellanSirsonglangder och djurtathet var relevanta bade
mellan byar och mellan ar. Andra relevanta varialsi&som markens brutenhet, snoforhallanden,
storande insekter, stodutfodring, kalvslaktsandgh djurs kondition foregdende ar var relevanta
endast for endera av dessa. Snofall, skare ochskwelédet antogs vara viktiga variabler for
renproduktiviteten men visade sig i denna storgkalundersdkning inte forklara mycket av
variationen. Dessa variabler kan ha upphéavts efletverkats av skotselatgarder och darmed vara
inlemmade i andra mer variationsforklarande vaeatsdsom t.ex. djurtathet. Flera av de mest
relevanta variablerna ar kopplade till klimat ocirrded bidrar till att klimatférandringen paverkar
renskotselns produktivitet.
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The symbolic capital of reindeer husbandry: Theargmnce
of a large herd

Ari Laakso
Institute of Planning and Community Studies, FacaftSocial Science, University of Tromsg, Norway,
Ecosystem Finnmark, Institute of Biology, Univeysif Tromsg, Norway (ari.laakso@ib.uit.no).

A little understood theme inside reindeer husbamedligted research is the individual reindeer number
set by each reindeer herder. A maximizing strategy be viewed as a general practice among
reindeer herders and also among other pastordiigtsa contemporary understanding of such be-
haviour and the structures supporting it is cutyeiacking. It is on this research problem my prese
tation will focus and the presentation is also Hase fieldwork that has been conducted in northern
Norway, Sweden and Finland.

In the preliminary results, a clear controversy gges. In the reindeer husbandry field and by tatest
authorities, a high reindeer number is rewardedremdanctioned. This is in stark controversy with
the official reindeer reduction policies promotegecially by the states of Norway and Finland. A
high reindeer number 1) results in a higher econogeild in combination with state subsidies, 2)
provides more power inside the district, 3) progidecurity against an uncertain future, 4) gives a
higher social status inside the local community @nid gives a better chance for recruitment. In
addition, 6) the process of positioning must bédnljgnted. This means to employ the strategy of herd
expansion in anticipation of distribution of riglsisch as individual transferable quotas of reindeer
(Finland) or the division of the common pasture®agithe siidas or reindeer groups (Norway).

Symbolkapital i reindriften — tryggheten med a hastor
reinflokk

Et lite forstatt tema innenfor reindriftsforsknimgeer hvordan reintallet til den individuelle rein-
driftsutgver blir fastsatt og hvorfor det er vikidgeie en stor reinflokk. En maksimeringsstrategi k
bli sett p& som en generell strategi hos de fleastoralister, inkl. reindriftsutavere, men en faetse

av denne strategien og det rammeverket som stitermangler. Dette er problematikken som denne
presentasjonen vil prgve & utdype. Feltarbeid fartut flere samiske reinbeitedistrikter i Norge,
Finland og Sverige. | de preliminaere resultateaefditarbeidet finner man kontroversielle uttalelse
angéende reintall. Innenfor reindriftsnaeringenrowifor det statlige forvaltningssystemet blir eyt
reintall belgnnet i stedet for sanksjonert. Dettesterk kontrast til den statlige politikken sqmaver

a fa bade reintallet og antall reineiere reduggrhgyt reintall 1) gir blant annet et hgyere ghkoisi
resultat i sammenheng med subsidier/kompensasjahegir mer makt innenfor distriktet og mellom
distriktene, 3) gir mer sikkerhet mot uforutsigbdéoeandringer, 4) gir hgyere sosial status i lokal-
samfunnet og 5) gir bedre mulighet for rekrutterihtillegg 6) sa ma prosessene rundt posisjonering
bli understreket. Posisjonering i reindriftsnaerimgijer ved at reineiere prgver & maksimere ditt re
tall i vente pa at rettigheter til beite og reihtal bli individuelt fordelt. Alle disse prosesserstgtter
det & eie en stor reinflokk.
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Cervid herpesvirus 2 causes respiratory and fetatiions in
semi-domesticated reindeer

Carlos G. das Neves Swaantje J. RotH, Ingebjgrg H. Nymo', Veronique Poulairt,
Espen Rimstad & Morten Tryland *

Section of Arctic Veterinary Medicine, Departmerft food Safety and Infection Biology, The Norwegian
School of Veterinary Science, Stakkevollveien 23900 Tromsg, Norway (Carlos.dasNeves@veths.no);
Institute of Virology, Department of Veterinary Meihe, Freie Universitat Berlin, GermaniSection of
Microbiology, Immunology and Parasitology, Departthef Food Safety and Infection Biology, The Norigeg
School of Veterinary Science, P.O. Box 8146, N-00&B, Norway.

Viruses from the subfamillphaherpesvirinaeare known to infect and cause disease in several
ruminant species becoming a lifelong infectiontesythave the capability to establish latency in sen
sory ganglions. Of these bovine herpesvirus tygBaHV-1), causing the diseases Infectious Bovine
Rhinotracheitis (IBR), Infectious Pustular Vulvowaitis (IPV) as well as abortion and weak born
calves, has been widely described given its impaanimal health and husbandry worldwide. BoHV-
1 and other viruses belonging to the gewasicellovirus,are known to cross-react serologically and
have been isolated from semi-domesticated andifeildiminant species such as cervid herpesvirus 2
(CvHV-2) from reindeer Rangifer tarandus tarandysn Finland and Sweden. Despite serological
evidence of the presence of this virus in reindeeFinnmark County, Norway, it has never been
isolated in Norway and little information is avdila regarding its transmission, latency and poaénti
to cause abortion and disease. The mortality ofde=r in Finnmark in 2006 was 37% during the
reindeer herding year of 2005-2006 and 11% of rfibeis remain of unknown etiology. To address
the possibility that CvHV-2 infection may affectethespiratory system and in part explain abortions
and the relatively high mortality of reindeer cal\wauring their first year of life, tissue samplesrav
obtained from reindeer and reindeer fetuses agbtathouses in Finnmark County during the period
2004 to 2006. Sampling was conducted from animgsesenting 10 of the 14 reindeer districts of
Finnmark County that had been screened in an afppakvirus serosurvey in 2004 to 2006. That
serosurvey identified a significant higher seropfemce in animals with high carcass mass (adults)
compared to animals with low carcass mass (cal®esgsted pan-alphaherpesvirus PCR targeting the
highly conserved UL27 gene (glycoprotein B) wasduse amplify viral DNA. The amplicon
sequences were identical or differed just in onelentide when compared to the CvHV-2 isolate
obtained in 1992 from a Finnish reindeer (Salla. 82)e findings of CvHV-2 DNA in trigeminal
ganglia (27 of 143), nasal swabs (5 of 75) and fidaues (12 of 48), of the latter including lung,
liver, spleen and blood samples, indicate that C\dHixifection is endemic in this reindeer population
that the virus is transmitted horizontally by tlespiratory route establishing latency in the trigexh
ganglion, and that virus is transmitted verticatiythe fetus through the placenta. This virus niast
have a potential impact on reindeer health as agehleproductive success. Reindeer are a central key
species to the northern boreal and sub-arctic stasg and of outmost economical and social
importance for the indigenous peoples across F&wamdia and other northern regions. The study of
diseases, that may have an impact on sustainahbility husbandry, should have a central place in
management plans and future scientific researchatiter studies should focus on the reproductive
impact of CvHV-2 infection in reindeer.

This project was partly funded by The NorwegiamBeér Development Fund (RUF), The Foundation Caéous
Gulbenkian, Portugal, and The Norwegian SchooletEYinary Science.
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Cervid herpesvirus 2 forarsaker infeksjoner i lafene og
overfgres til foster hos tamrein

Carlos G. das Neves Swaantje J. RotH, Ingebjerg H. Nymd', Veronique Poulairt,

Espen Rimstad & Morten Tryland *

Seksjon for arktisk veterinaermdisin, Institutt fomttrygghet og infeksjonsbiologi, Norges veterinagskole,
Stakkevollveien 23, N-9010 Tromsg (Carlos.dasNewel®.no)?nstitute of Virology, Department of Veteri-
nary Medicine, Freie Universitat Berlin, Germarigeksjon for mikrobiologi, immunologi og parasittgip
Institutt for mattrygghet og infeksjonsbiologi, Ni@s veterinaerhggskole, Postboks 8146, N-0033 Qsige.

Virus i underfamilienAlphaherpesvirinadorarsaker infeksjoner og sjukdom hos mange dgméy-
arter. De etablerer latens i nerveganglier og gifieslang infeksjon. Av disse virusartene er Bavin
herpesvirus type 1 (BoHV-1), som forarsaker sjuko@mne Infeksigs rhinotrakeitt (IBR), Infeksigs
pustuleer vulvovaginitt (IPV), abort og svakfadtdviea, best beskrevet pa grunn av betydningen for
storfe verden over. BoHV-1 og andre virus tilhgreegeénus/aricellovirus,er kjent for & kryssreagere
serologisk og har blitt isolert fra tamrein og @iiravtyggere, som cervid herpesvirus 2 (CvHV-a) fr
reinsdyr Rangifer tarandus tarandys Finland og Sverige. Det er kjent fra tidligeserologiske
undersgkelser at dette viruset fines hos reinstiymnmark fylke (Norge) men viruset har aldri blitt
isolert fra norsk rein, og det er lite kunnskap lowordan det overfgres mellom dyrene, hvor viruset
eventuelt etablerer latens, og dets potensial fiirdrsake abort og sjukdom. For reindriftsaret5200
2006 ble det registrert et tap av dyr pa 37% i Fark hvorav 11% var av ukjente arsaker. For &
undersgke muligheten for at infeksjoner med CvH¥a? veere assosiert med luftveisinfeksjoner,
aborter og en relativt hgy dadelighet av kalvereurfdrste levedr, samlet vi blod og vevsprgver fra
reinsdyr og fostre fra slakterier i Finnmark i pelén 2004-2006. Det ble tatt praver fra dyr fraat0
de 14 reinbeitedistriktene i Finnmark som var repngert i en tidligere serologisk undersgkelse for
antistoffer mot alphaherpesvirus (2004-2006). | derologiske undersgkelsen ble det funnet en klart
hayere seroprevalens hos dyr med hgy kroppsvekis(e) i forhold til dyr med liten kroppsvekt
(kalver). Vevsprgvene ble testet ved hjelp av ermymerase kjedereaksjonstest (nested pan-
alphaherpesvirus PCR) for pavisning av virus-DNA_2@-genet; Glycoprotein B). Sekvensering av
PCR-produktet viste at virus-DNA i vevsprgvene vdentiske med eller hadde kun én nuk-
leotidforskjell fra CvHV-2-virsuet som ble isoldra finsk reinsdyr i 1982 (Salla 82). Funn av virus
DNA i nerveganglier (27 av 143), nesesvaberprg¥ea 75) og i praver fra 12 av 48 fostre (lunge,
lever, milt og blod) indikerer at dette viruset (¥-2) er endemisk i denne reinsdyrpopulasjonen, at
viruset overfgres horisontalt via luftveiene ogodteer latens i nerveganglieénglion trigeminaly
samt at viruset kan overfgres vertikalt til fosteer placenta. En kan derfor ikke utelukke at dette
viruset kan ha en betydning for helse og reproduksjos reinsdyr. Reindrift spiller en sentral ralle
de nordlig boreale og subarktiske gkosystemer agema stor gkonomisk og sosial betydning
urbefolkningsgrupper i Fenno-Scandia og andre iggddmrader. Forskning pa reinsdyrsjukdommer
som kan ha en betydning i forhold til en lsnnsombegrekraftig reindrift bgr ha en sentral rolle i
forvaltningsplaner og utvikling av reindrifta. Vide forskning pa reinsjukdommer bgr blant annet
omfatte betydningen av CvHV-2-infeksjoner i forhdildabort og sjukdom.

Dette prosjektet ble delvis finansiert av Reindnf utviklingsfond (RUF), The Foundation Calouste
Gulbenkian, Portugal, og Norges veterinaerhggskole.
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Reindeer husbandry problems in Inner Mongolia, &hin
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Extended abstract: The last hunting tribe in Inner Mongolia, the Yigk tribe, also called the Reindeer
tribe, is one of the three branches of the Evetiliie group living deep in the Greater Xingan Moun-
tains, the largest forest area in China. They aseehdants of reindeer herding people who emigrated
from the Lake Baikal area of the Lena basin ab@0ty&ars ago. The once-nomadic Evenki tribe with
a population of about 170 settled in and aroundvitiege of Aoluguya in the northernmost part of
Genhe in 1965. Today there are ca 500 inhabitaumtg) lin the village, 230 of them Evenki hunterns. |
1976, there were totally 995 reindeer in China, eb&810 adults; 422 males and 388 females. The
rest were juveniles; 72 males and 73 females. €hwle reindeer were milked and males were used
as transport animals. In addition the velvet asttdrreindeer were utilised (Yi-Ching, 1983). Today
houses with modern facilities have been built to&iBdeer herding families in the western suburbs o
Genhe. Altogether, they have only about 600 reindtedive different herds. Herd 1 is the original
reindeer herd since 1949, and it is the biggest hreChina, located about 280 km from Genhe to the
north. The herd which consists of about 300 reindeewned by 10 families, and 10 people live with
the herd. No slaughtering of reindeer takes plaad, only old and suffering reindeer are killed for
animal welfare reasons. Then the carcasses arelsadt year dogs and bears killed one and eight
reindeer calves, respectively. There are more @60 males in the herd. Antlers are removed during
summer. Herd 2 is located about 180 km from Gemttkcansists of about 45 reindeer belonging to
one herder family. This family had about 100 regrd@ 1990 but only 30 reindeer in 2003 when the
herd was moved to the current location. The gernatéw is different from other herds; 28 of the 45
animals are females. In 2007, the herd producechMs, of which eight were females. Herd 3 is 80
km from Genhe, and three families live with thischeThey have ca 140 reindeer, ca 60% males and
40% females. Equal numbers of male and female satexe born. Antlers are cut, but no reindeer
have been slaughtered recently. The herd has deddat no predator problems are reported in this
area. Herd 4 grazes 35 km from Genhe; herded byahdmee families, women and children stay in
Genhe. About 70 reindeer, 20 females and 11 cadwedjving in this area. Ten years ago, 30 reindee
were imported from Russia. During the last yeardves killed 6 calves. A couple of years ago, some
old and sick reindeer were slaughtered. The hembliected to the camp with salt and yellow soy
beans. Winter fodder consists almost exclusivellichien. Antlers of all animals, apart from reindee
calves, are removed during summer. Herd 5 staysta@bkm from Genhe. There are ca 40 reindeer
herded by one family. The population structure pasture situation is regarded as similar to herd 3.
Altogether, parasites appear to be similar to otbigdeer herding areas of the world, and yeartiy an
parasitic treatments control them effectively. Ngns of brucellosis have been noticed in Chinese
reindeer, buBrucella sero-reactive animals were seen in Mongolian Bsaegindeer (Haiglet al.,
2006). Despite the small number of individuals i Genhe reindeer, and their isolation from other
herds of reindeer, the analyses of genetic vaitiliil 14 micro satellite loci revealed neither rssgof
reduced genetic variability nor any ongoing inbiegdIn Mongolian and Siberian reindeer, where
populations have also decreased, using differem¢tgeanalytical methods, slightly different result
have appeared (Kat al., 2006; Rgedt al., 2006, 2008). Currently, reindeer herding is riydsased

on velvet antler trade, which has caused the distoof sex structure of the herds (Nieminen &
Oksanen, 2008). The lack of tradition in eatingideler meat may be a major problem of Chinese
reindeer husbandry but it is generation shiftshi@ herder families which are considered to be the
major problem; their children are not interestedivimg a traditional Evenki life. Infrastructureuch

as road network and services, which might be usetbtirism purposes, is generally non-existing.
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Viimeinen metsastajaheimo, jakuuttineimo, kutsurttyds poroheimoksi, on yksi kolmesta evenkien
etnisen ryhman haarasta, joka elaa Kiinan laajiramaétsdalueella, suurilla Xingan vuorilla. He ovat
venalaisen poronhoitajakansan jalkelaisia, ja nuaittalueelle Baikal-jarven ja Lena-joen alueilta
noin 200 vuotta sitten. Aikaisemmin paimentolaisgla viettdneet noin 170 evenkia asettuivat
vuonna 1965 Genhen alueen pohjoisimpaan osaan dauagkylan ympadrille. Nykyaan kylassa on
noin 500 asukasta, joista 230 on metsastavia ej@erkeonna 1976 Kiinassa oli yhteensa 995 poroa.
Aikuisia poroja oli 810, niistd 422 urosta ja 3&Barasta. Nuoria poroja oli 145, niista 72 urostéd3a
naarasta. Vaadinporoja lypsettiin, urosporoja Kiirtevetoeldaimind. Porojen kasvavia verisarvia
tuolloin myds hyodynnettiin (Yi-Ching, 1983). Nyk§@ 62 poronhoitajaperheelle on rakennettu
nykyaikaiset talot Genhen lantiselle esikaupunigalie. Yhteensa heilla on vain noin 600 poroa
viidessa eri laumassa. Lauma 1 on alkuperdinen daugodelta 1949, ja se on Kiinan suurin
porolauma. Lauma on noin 280 km Genhesta pohjojgaesiella on 10 perheella noin 300 poroa.
Vain 10 ihmista hoitaa naité poroja. Poroja ei &steta, ainoastaan vanhoja ja sairaita porojagapet
ja lihat myydaan. Vuosi sitten metsastyskoirat tiygt yhden ja karhut 8 vasaa. Porojen sarvet
katkotaan kesélla. Lauma 2 on noin 180 Genhedtagitaa noin 45 poroa. Laumaa hoitaa yksi perhe,
ja silla oli vuonna 1990 viela noin 100 poroa, rauttionna 2003 vain 30 poroa perheen muuttaessa
nykyiselle alueelle. Lauman sukupuolirakenne on stauipoikkeava; 45 porosta naaraita on 28.
Vuonna 2007 laumaan syntyi 13 vasaa, joista haao#iiB. Lauma 3 on noin 80 km Genhesta, ja sita
hoitaa kolme perhettda. Laumassa on noin 140 poisd noin 60% on uroksia. Uros- ja naarasvasoja
syntyy yhtd paljon. Sarvet katkotaan, mutta porejanykyaan teurasteta. Porojen maara on
vahentynyt, vaikka alueella ei ole peto-ongelmaaurha 4 on noin 35 km Genhesta, ja sitd hoitavat
kolmen perheen miehet, vaimot ja lapset asuvat &= Laumassa on noin 70 poroa, niistd 20 on
vaadinta ja 11 vasaa. Noin 10 vuotta sitten alaeeibtiin 30 uutta poroa Vengjalta. Viime vuonna
sudet tappoivat laumasta 6 vasaa. Muutamia vudsia goitakin vanhoja ja sairaita poroja tapettiin
Lauma kootaan kdmppaalueelle suolan ja soijaja@voiia. Porojen talviravinto nayttad koostuvan
lahes kokonaan jakalista. Vasoja lukuun ottamadtikien muiden porojen sarvet katkotaan myyntiin
kesélla. Lauma 5 on noin 30 km Genhesta. Laumam 4@iporoa hoitaa yksi perhe. Lauman rakenne
ja laitumet ovat kuin laumassa 3. Yleensa alueerpileo on samoja loisia kuin muuallakin
poronhoitoalueella, ja niitd vastaan kaytetdan lligeati vuosittain tehokasta loistorjuntaa. Kiinan
poroissa ei havaittu merkkeja bruselloosista, \aildlaisia sairaita poroja on tavattu Mongoliassa
Tsaatan heimon poroilla (Haigh ym. 2006). Pienggitomaarasta ja sen eristaytyneistd laumoista
huolimatta 14 mikrosatelliittilokuksen vaihtelevueisosoittanut merkkeja vahentyneesta geneettisesta
vaihtelevuudesta eiké sisasiitoksesta. Mongoliabifzerian alueilla, joissa my6ds poromaarat ovat
vahentyneet, eri geneettiset tutkimukset ovat amhihieman poikkeavia tuloksia (Kol ym., 2006;
Rged ym., 2006, 2008). Kiinan poronhoidon suurinapangelma on perinteen ja poronlihan kaytén
puuttuminen. Nykyaan poronhoito perustuukin pa&asiaverisarvituotantoon, joka on aiheuttanut
my0Os porojen vaaristyneen sukupuolirakenteen (Niemi& Oksanen, 2008). Myds poronomistajien
sukupolvenvaihdos on suuri ongelma, silla jalkeligivat ole enda kiinnostuneita evenkien
perinteellisestd eldmantavasta. Alueelta puuttuvgbs turismin kehittdmisen kannalta tarkeét
palvelut ja hyva tieverkosto.

(cont. from the previous page)
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Predators have caused increased losses in theslrisemidomesticated reindeer stock during last
years, especially in the southeastern regions afilteand Kuusamo, and mainly due to expanding
wolf population in Kainuu, south of the reindeer magement area. In addition to the impact of
wolves, also brown bears cause problems in theleemherding districts situating by the Russian
border. The high mobility of bears and wolves, Iycearying rates of predation, as well as intrmsi
and extrinsic factors affecting reindeer populatbamstitute a challenging field for studying the-im
pact of large carnivores on the reindeer populatigmamics and productivity. However, such studies
are necessary in assessing the role of predati@alfiosses and the feasibility of the current and
planned compensation regimes for predator-killéadeser.

As part of a large calf mortality study (>4000 adwadio-collared from 1997 to 2006), carried qut b
Finnish Game and Fisheries Research Institute, tugiesl the impact of large carnivores on calf
mortality in Kuusamo region. During six years (frdr@899 to 2004) we studied survival of a total of
580 calves in the reindeer-herding district of @kiaFrom 2004 to 2006, we moved our focus to the
reindeer-herding district of Kallioluoma, the scerth neighbour of Oivanki, where we radio-collared
in total 687 calves. Most of the calves were markleglady at the age of 1 to 3 days in calving dsrra
The survival of calves was monitored from the aajvin May until winter round-ups in October-
January. In addition to calf mortality, also infation on the distribution of predators, the loss of
adult reindeer and the effect on the productivityeindeer stock was obtained. The rate, timing and
causes of mortality (predatiaontra other causes) as well as underlying factors affecturvival of

the study calves were assessed.

During six years we found in total 42 radio-colhrealves dead in Oivanki by the end of October
whereas in Kallioluoma we found 114 dead calvesnduthree years only, of which most (111) in
2005-06. In Kallioluoma, we monitored the survigdlmarked calves until mid-January, by which an
additional 28 calves died. The results from Kuusaeweal the great annual variation in mortality and
predation pressure. In 2000-01 few bears causeat tpeses among marked calves in Oivanki, and
total annual mortality varied from 22% to 23%, vehih 2002-04 annual mortality varied only from
0% to 5%. In 2000-01 predation by bears was ona@eed-6% of calves plus 15% of potentially bear-
killed calves (hardly any remains left after beatea by a bear). In contrast, from 2002 to 2004 onl
2% of calves were eaten by bears. Other carnivdyes, wolf and wolverine) killed each only one
study calf in Oivanki. In a neighbouring distridtkallioluoma the situation in calf loss and prdadat
was different. In 2004, only three calves out od t&@dio-collared were found dead, but in 2005-06 we
found in total 139 dead calves. Mortality reachbdu 29% by the end of October and exceeded 40%
by mid-January. Wolf predation comprised on averkgf of all radio-collared calves while the total
rate of all predation was at least 21% (potentiallgn 25%). The adult females found deae4p)
comprised altogether 13% and those killed by wolyes82) 9% of all the females that gave birth in
the calving corrals. In addition to those femalesnid dead, 21 females (6%) were lost. Thus, many
calves (nearly 10%) were orphaned.
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Petoeldimet ovat aiheuttaneet viime vuosina yh&esopia ja vuosittain lisdéantyvia menetyksia
Suomen poronhoitoalueen porokarjassa. Suuri osajepetaiheuttamista tappioista kohdentuu
poronhoitoalueen kaakkoisosaan, Kainuun ja Kuusaahoeelle, ja yhtend merkittavana tekijana on
Venajan rajan lisdksi poronhoitoalueen etelapumletkiintunut ja vahvistunut susikanta. Susien
lisdksi myds karhut aiheuttavat ongelmia poronhiédoerityisesti Vendjan rajan laheisyydessa.
Suurpetojen suuri liikkuvuus, paikallisesti vaileteh saalistuspaine, kuten myds porokantaan
vaikuttavat sisaiset ja muut ulkoiset tekijat mustdwat haastavan tutkimusasetelman tutkittaessa
petojen vaikutusta porokannan populaatiodynamiikkga tuottavuuteen. Tutkimusta kuitenkin
tarvitaan, jotta pystytddn maarittelemddn esimerkietoeldinten vaikutus vasojen ja aikuisten
porojen havikkiin, seka perusteet nykyisille jaillakorvausjarjestelmille.

Osana laajaa Riista- ja kalatalouden tutkimuslagok Suomen poronhoitoalueella toteuttamaa
vasakuolleisuustutkimusta (yhteensa yli 4000 vasakkittiin ns. kuolevuusradiolahettimilla vuosina
1997-2006) keskityimme Kuusamon tutkimusalueillidyeresti suurpetojen vaikutukseen vasahavikin
ja —tuoton nakokulmasta. Oivangin paliskunnassaaseéume kuuden vuoden (1999-2004) aikana
yhteensé 580 radiopannoitetun vasan selviytymestéagtaavasti Oivangin eteldpuolella Kallioluoman
paliskunnassa kolmen vuoden (2004-06) aikana ybtee687 vasan kohtaloita. Molempien
paliskuntien tutkimusalueet sijoittuivat paliskuentiitdosiin, muutaman kymmenen kilometrin sisélle
Venajan rajaan ndhden. Vasat merkittiin padosinvix@okauden ikaisind vasotustarhoissa, mutta
lisdd vasoja radiopannoitettiin myds keskikesaranagerkinnassa. Seurasimme vasojen selviytymista
lapi kesdn ja syksyn vasonnasta aina alkutalvekRa{lammikuu) poroerotuksiin asti. Vasojen
kuolleisuuden ja kuolinsyiden lisdksi seurasimmedsyalueiden petotilannetta sekd aikuisten
siitosporojen havikkia. Vasahavikin osalta tarkdistesen suuruutta, ajoittumista ja kuolinsyitée ot

vS. muut) seka vasojen selviytymisen taustallaialakijoita.

Kuuden vuoden kuluessa I6ysimme Oivangin tutkimueséth vasonnan ja lokakuun lopun valilla
yhteensa 42 kuollutta radiopantavasaa. Kalliolu@mdéysimme vastaavasti yhteensa 114 kuollutta
vasaa kolmessa vuodessa, joista suurin osa (11dginas 2005-06. Kallioluomassa seurasimme
radiopantavasojen kuolleisuutta tammikuun loppusti g I6ysimme marras-tammikuun aikana
lisaksi 28 kuollutta vasaa. Tulokset osoittavata etasakuolleisuudessa ja petojen aiheuttamassa
saalistuspaineessa on huomattavia vuotuisia evijasina 2000-01 muutama karhu aiheutti suurta
havikkia Oivangin itdosan vasakarjassa touko-kessga ja radiopantavasojen kokonaiskuolleisuus
oli 22-23%. Vuosina 2002-04 kuolleisuus oli vaststv vain 0-5%. Vuosina 2000-01 karhujen
aiheuttama kuolleisuus oli vahintaan 4-6%, mutsdiksi 15% vasoista oli karhun syomia (naista
vasoista ei ollut jaljella juuri mitddn kuolinsyyarmistamiseksi). Vuosina 2002-04 vain 2% vasoista
todettiin karhun sydmiksi. Muut suurpedot (ilvebna ja susi) tappoivat Oivangissa kukin vain yhden
radiopantavasan. Oivangin eteldpuolella Kalliolussaatilanne vasakuolleisuudessa ja petopaineessa
oli varsin toisenlainen. Vuonna 2004 Idysimme stlamdiopannoitetusta vasasta vain kolme
kuolleena, mutta vuosina 2005-06 I6ysimme maastgsieensa perati 139 kuollutta vasaa. Vuosina
2005-06 kuolleisuus oli lokakuun loppuun mennesZ2%% ja ylitti 40%:n rajan tammikuun puoli-
valissa. Susien aiheuttama kuolleisuus oli keskimd&8% radiopantavasoista kun kaikki pedot
yhteensd muodostivat vahintddan 21%:n kuolleisuudErenndkoisesti 25%). Yhteensd 13%
vaatimista (=45), jotka vasoivat vasotustarhoissa, 16ytyi keefla, ja susien tappamia néaista oli 32.
Loytyneiden kuolleiden vaatimien liséksi 21 vaadirf6%) jai hukkaan. Vaadinten kuolleisuuden
vuoksi useat vasat olivat alkutalven poroerotulsespona.
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In the fall 2003, the small-game-hunting in the mi@in region of Ammarnas can be described as a
chaotic hunt; although the hunters got theirs cuill they did not care about that. It was thetmg
itself that was important, and consequently theeeewdead grouses seen “everywhere” in the moun-
tains; dogs were running after the reindeer, hesel® spread over large areas in a short time, land t
gathering work to get the reindeer to slaughtervegsturbed and destroyed. The situation was yotall
out of control. Therefore local people reacted tasahis untenable situation with unregulated small
game-hunt. They demanded that they should haveigheto organize the hunt, since they had the
knowledge to take care of all different interebtst texist in the mountain-region.

The peoples’ common-pool resource (CPR) was thnedtby an out-coming group’s behaviour, and
the locals both Sami and non-Sami were dependetiteo@PR in different ways for living in the area,
some through herding and others through tourisre. ldbal groups had in common that the mountain
and its resources were the base for their econbmicaival and they became unified in the work
against the irresponsible hunters. The goal wédmte the responsibility for the small-game-hunt and
organize it in a way that benefited them all, inthg the hunters. A working-group developed a
proposal on how the small-game-hunting could beammpd. The county of Véasterbotten and the
municipality of Sorsele were well aware of all thblems with the small-game-hunting and were
favourably disposed to the working-groups propdsedm the proposal, the different interests and the
authorities started to develop a new organizatioanaall-game-hunting in the Ammarnas region, a
form of co-management evolved.

Fran konflikt till samforstandslosning — Smaviltdjan i
Ammarnas

Hosten 2003, smaviltsjakten i Ammarnasfjallen aaftlistandigt. Laget da kan beskrivas som kaos,
ripor och ripkycklingar ar skjutna och ligger sléiaghur som helst i fjallomradena. Ripjagarna saunt

i att de skjutit fullt pa sina kvoter, sjalva jaktér det vasentliga. Fagelhundar jagar renar, oedég
sprids pa stora omradena, renskotarnas samlingsdrfér sarvslakten forstors pa nagra timmar. Da
far ortsbefolkning, saval icke-samer som samebyemediar, nog. De sager helt enkelt ifrAn och
lagger fram krav till myndigheterna att de innekanskapen for att forvalta smaviltsjakten pa ett
genomtéankt och strukturerat satt som tar hanslyaillal inblandade.

Det som skedde hosten 2003 i Ammarnasfjallen wacahmon-pool resource (CPR) i omradet var
hotad. Hela befolkningen oavsett etnisk tillhorighe@r beroende av den for sin overlevnad i
Ammarnas oavsett om man livnarde sig pa renskotsesm, fiske eller hade andra foretag dar
naturen var en grundforutsattning. De olika grupygarna i bygden enades till f6ljd av ett yttre,hHot
det har fallet jagarnas syn p4 CPR:n och hur dgadg den. | Ammarnas fanns det redan ett rdd som
arbetade for utvecklingen av bygden och de lyfigdn om ripjakten upp pa agendan. En arbetsgrupp
tillsatts som bestar av en representant for samelyach en for foretagarna/ ortsbefolkningen, vilka
arbetar fram ett forslag om nyorganisering av stteakten. Forslaget skickas till lansstyrelsen i
Vasterbotten och Sorsele kommun som konstaterapgtkten maste stramas upp sa att inte 2003 ars
okontrollerade smaviltsjakt aterupprepas. Baggmiserna var valvilligt instéllda och ett gemensamt
arbete for att organisera smaviltsjakten tar vid.f&rm av samforvaltning mellan de olika parterna
inleds.
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Kill rates of Eurasian lynx on semi-domestic reiedm
Norway and Sweden

John Odden', Jenny Mattissorf, John D.C. Linnell* & Henrik Andrén 2

Norwegian Institute for Nature Research, N-74851@ifeim, Norway (john.odden@nina.n&®rimso Wildlife
Research Station, Department of Conservation Bigl8gvedish University of Agricultural Sciences (S1,.U
SE-73091 Riddarhyttan, Sweden.

It is widely recognised that predation is a majamuse of mortality for domestic reindeer in the Nord
countries. However, there is considerable contsyabout the extent of predation and as to which
predatory species are responsible for the predafibrs is particularly important for the issue of
paying fair levels of compensation, an equal chakeif the system is based on paying for losses or
paying for predator populations. The last two yeaose than 20 lynx of different age and sex classes
were captured and fitted with a new type of GloBakitioning System (GPS)-collars in northern
Sweden and Norway. These GPS-collars allow us ¢eive GPS positions continuously over the
GSM-net, and kill rates on reindeer were be obthibg collecting prey remains found at GPS-
positions as soon as the lynx has left the area. groject has seen a continual development of
methodology with respect to data sampling proto¢especially location frequency) to optimise our
chances of detecting all semi-domestic reinde&diby lynx. The results obtained so far indicéuiat t
while there is considerable variation between iitligls and sexes the rates of depredation on
reindeer can be very high. However, these kill gatee considerably influenced by how far the
location of a lynx territory is from to the seasbmégration routes of the reindeer prey.

Drapsratene pa tamrein for gaupe i Norge og Sverige

At gaupa dreper tamrein er udiskutabelt. En dedeazv sammensatte konflikten mellom reinnaering og
gaupe gar pa hvor mange tamrein gaupa dreper. |Eiofstdelse av konflikten krever studier av at-
ferden til individuelle rovdyr. Til na har fa elléngen studier tallfestet gaupenes drapsrater ipa re
giennom hele aret, sjgl om dette er viktig for kiivig av rettferdige kompensasjonssystemer. De sist
to arene er mer enn 20 gauper utstyrt med en ny GBS sendere i nordlige deler av Sverige og
Norge. GPS senderne tar posisjoner ved hjelp @flitat, og vi far tilsendt posisjonene per SMS et
par ganger per uke via mobil-nettet. Gaupenes tikipsa rein beregnes ved a ga inn i GPS-punkter
gaupa har oppholdt seg i. Prosjektet er i stanfasg innsamlingsmetodikken har blitt utviklet kon-
tinuerlig for & kunne fa best mulig estimat pa Hut@pte reiner. Dette gjelder seerlig antall GRSip
sjoner i lgpet av dagnet. Sa langt viser resuléatéser at gaupenes drapsrater pa rein synes aaveere
hengig av hvor gaupereviret ligger i forhold til sesongmessige forflytninger til reinen, og at hann
gauper har de hgyeste drapsratene.
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Slaughter records as indicator of changes in reinderd
condition

Anna Olofssort, Oje Danell', Par Forslund® & Birgitta Ahman *

Swedish University of Agricultural Sciences (SLUReindeer Husbandry Unit, P.O.Box 7023, SE-75007
Uppsala, Sweden (anna.olofsson@rene.sli/Belilogy Department, P.O.Box 7002, SE-75007 Uppsala,
Sweden.

We have investigated possibilities to use slaugrgeords and some additional carcass measures as
indicators of body condition status in the reindeerd and thereby of pasture resources in the summe
ranges. Long-term fluctuations in grazing resourdésct the nutritional status and production af th
reindeer herd. It is important to detect changeguality of the grazing resources as early as ptessi

to be able to adapt the use and management oéseences to the fluctuations. Slaughter records for
the years 1994-2007 including information on heydifistrict, carcass weight, fatness and con-
formation classification according to the EUROPtegsand animal type (age class and sex of adults)
were used. Linear and mixed models were used imast the effects of month, year, winter
population density, and lag effects of previousr\gelaody condition of slaughtered animals as well a
lag effects of population density. We also usedmx from 696 reindeer slaughtered in the winter
2002/2003 (Olofssoret al., 2008) with additional recordings of calf sex,asleng or adults, re-
productive status of the females and three body wigasures (back, radius and jaw lengths). These
data were analysed with linear models, principahgonent analyses (PCA) as well as structural
equation models (SEM) with body condition and bethe as latent variables. The results showed age
and sex dependent differences between body sizeassa weight, conformation and fatness.
Differentiation of animal age and sex improved fhecision of models. Adjusting weight for body
size also improved weight as a body condition iattic in adults. Conformation and fatness showed
strong relationships with weight and body size si#jd weight and should preferably be included
together with carcass weight and body size measunen estimating body condition from the carcass
information. Our analysis showed that using noragsive slaughter records is a practical and in-
expensive method of estimating body condition indeer.

Reference
Olofsson, A., Danell, O., Forslund, P., & Ahman2B08. Approaches to estimate body condition fromughter
records in reindeer. Rangifer 28 (1): 103-120.
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Slaktregistreringar som indikator for férandringagen-
hjordens kondition

Anna Olofssort, Oje Danell', Par Forslund® & Birgitta Ahman *

Swedish University of Agricultural Sciences (SLUReindeer Husbandry Unit, P.O.Box 7023, SE-750 07
Uppsala, Sweden (anna.olofsson@rene.sli/Befilogy Department, P.O.Box 7002, SE-750 07 Uppsala
Sweden.

Vi har undersokt mojligheten att anvanda slakttegiiigar och nagra extra slaktkroppsmatt som
indikatorer for renhjordens konditionsstatus ochigisinom for sommarbetesresurserna. Fluktuationer i
betesresurserna paverkar hjordens kondition ocliuption. Det &r darfor viktigt att upptécka
forandringar i beteskvalitén sa tidigt som mojfigt att kunna anpassa anvandning och férvaltning av
resurserna till fluktuationerna. Slaktregistreringi@n aren 1994-2007 inkluderande information om
sameby, slaktkroppsvikt, fett- och formklassifiegrienligt EUROP-systemet och djurkategori (kalv,
vaja, tjur och oxe) anvandes. Linjara och mixadeleler anvandes for att skatta effekter av manad,
ar, populationstathet i livhjorden, samt fordrojeffiekter av tidigare ars slaktkondition och popu-
lationstathet. Vi anvande ocksa data fran 696 reaar slaktades vintern 2002/2003 (Olofssbal.,
2008) med extra registreringar av kalvarnas kdngar eller vuxna, reproduktiv status for vajomnsa
tre kroppsmatt (rygg-, kék-, och radiuslangd). Beskta analyserades med linjara modeller,
principalkomponentanalys (PCA), samt strukturelorsgmodeller (SEM) dar kroppsstorlek och
kondition var latenta variabler. Resultaten visaate renarnas alder och kon ger skillnader i
kroppsstorlek, fett- och formklassificeringen ocikty samt att modellernas noggrannhet 6kar om
djuren grupperas med tanke pa alder och kon. Aftigera slaktvikten for kroppsstorlek okade
precisionen for vikt som konditionsindikator for xna djur. Fett- och formklassificeringen déver-
ensstimde val med storlekskorrigerad slaktvikt slaille med fordel kunna inkluderas tillsammans
med slaktvikt och storlek for skattning av kroppséition fran slaktkroppar. Vara analyser visar att
anvandning av slaktregistreringar ar en praktigk loitlig metod for att skatta kroppskonditionen hos
renhjorden.

Olofsson, A., Danell, O., Forslund, P., & Ahman2B08. Approaches to estimate body condition fromughter
records in reindeer. Rangifer 28 (1): 103-120.
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Lynx-wolverine interaction and predation on reindee

Jens Persson, Jenny Mattisson, Henrik Andrén & PeteSegerstrom

Grimso Wildlife Research Station, Department of [Bgyg, Swedish University of Agricultural Scienc&g-730
91 Riddarhyttan, Sweden (jens.persson@ekol.sljesery.mattisson@ekol.slu.se; henrik.andren@ekossju
peter@solbritt.se).

Reindeer is an important prey for both lynx andweadhe. The lynx is a more efficient predator than
the wolverine and wolverines frequently use lynieki reindeer. Wolverine reproduction is in-
fluenced by availability of reindeer carcasses inter. Therefore, wolverines might benefit from the
presence of lynx. Furthermore, the total predapi@ssure from wolverine and lynx together might be
lowest at a certain ratio of the two species. WeduSPS-marked wolverine and lynx to estimate the
lynx kill rate on reindeer and wolverine use ohd®er carcasses. There was a very large variation i
lynx kill rate on reindeer among lynx individualseasons and area, partly dependent on the
availability of reindeer. The lynx stayed at theceass on average 2.4 + 2.3 days. During late summer
60% of the carcasses were found and used by wobsriThere was large variation in the time of
arrival of wolverine at the carcasses, sometimedythx had left and sometimes the lynx was still in
the surroundings. Simulations of the lynx-wolveringeractions indicate that it is unlikely that the
total predation pressure on reindeer from wolveidne lynx together will have a minimum at a
certain ratio of the two species. The estimatedverate predation was so much lower than the lynx
predation that the wolverine use of lynx killednaéer could not compensate for the higher lynx
predation. Consequently the estimated total predagiressure was lowest in an area with only
wolverine. However, from a conservation point oéwithe co-occurrence of wolverine and lynx
might still benefit the wolverine. Furthermore, evié the estimated total predation pressure was
lowest with only wolverines, reindeer managemenghnistill benefit from a mix of wolverine and
lynx if the disturbance of the reindeer herd iséowhen lynx kill reindeer and if availability ofrix-
killed reindeer results in decreased wolverine atied.

References

Andrén, H., Persson, J., Mattisson, J., & DanellC.AThe combined effect of a specialist predatad an
generalist predator on a common prey — lynx and/@rgie predation on reindeer. - Submitted.

Mattisson, J., & Andrén, H. 2008. Forvaltningsmamnknav lodjur inom renskotselomradet - Lodjurensdation
pa ren, hemomraden och aktivitetsmonstdRapport Grimso forskningsstatidiypp. SLU.

Interaktionen lodjur-jarv och predation pa ren

Renen ar det viktigaste bytet for bade lodjur o&hvgr inom renskotselomradet. Lodjuret ar en
effektivare jagare och jarvar tycks regelbundettijam lodjursdédade renar. Jarvhonors reproduktion
paverkas av tillgdngen pa renkadaver under vinleanfor ar det sannolikt av positiv betydelse for
jarvar med forekomst av lodjur. Dessutom ar dekhart att det totala predationstrycket fran lodjur
och jarv pa ren ar som lagst vid en sarskild farig) av antalet individer av de bada arterna. Vi
studerade jarvar och lodjur som forsetts med GRSbhad for att studera predationstakten pa ren och
jarvars utnyttjande av lodjursdédade renar. Vi olm@de en stor variation i lodjurens predationstak
pa ren, med stora skillnader mellan individer,idrsth omraden, delvis beroende pa tillgangen pa
ren. Lodjuren stannade vid dédade renar 2,4 +2¢arddnder sensommaren besdktes 60% av de
lodjursdodade renarna av jarvar. Tiden fran atemeshddades av ett lodjur till den besoktes av Bn ja
varierade avsevart. Simuleringar av interaktionezllan jarvar och lodjur indikerade att det &r
osannolikt att det totala predationstrycket paaesom lagst vid en viss fordelning av antaletgarv
och lodjur i ett omrade. Den beraknade jarvpredatiovar s& mycket lagre an lodjurspredationen att
jarvarnas utnyttjande av lodjursdédade renar intedke kompensera for den hogre lodjurspredationen.
Foljaktligen var det totala predationstrycket lagssituationer med bara jarvar och inga lodjur.
Hursomhelst kan samexistens mellan jarvar och tastimnolikt gynna jarvpopulationen via en dkad
tillgdng pa kadaver. Aven om predationstrycketigst i en situation med bara jarv kan man tanka sig
att forekomst av bada arterna i samma omrade kemgymnsamt for renskotseln om storningen av
renhjordar blir Iagre nar lodjur dédar renar octljlospredationen resulterar i minskad jarvpredation
pa ren.
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Use of land consolidation procedures in reindesbhodry
areas

@yvind Ravna
Faculty of Law, University of Tromsg, N-9037 Trom&iorway (oyvind.ravna@jus.uit.no).

Land consolidation procedures have been used llmngatime to facilitate rational use of pastures in
farming areas. For Sami Reindeer herders, their niggets have been considered to be of a peculiar
character falling outside the provisions of The d&onsolidation Act. In 1996 there was adopted an
amendment to the land consolidation act, openindpftd consolidation between reindeer herders and
farmers.

The regulations concerning reindeer husbandry im dbt have not been much used. In the lecture,
which is based on the lecturer's doctoral théidtsutgreiing og bruksordning i reindriftsomrader
(Clarifying legal relations and prescribing rules o$e in reindeer husbandry arga&aculty of law,
Tromsg university 20Q8t is shown that to employ the land consolidatamt for use in reindeer
husbandry areas, raise problems that have not taden into consideration by the legislator. The
analyses show that land consolidation can be applienake purposeful use of pastures in reindeer
husbandry areas, by changing in laws and procediresich way can land consolidation procedures
be employed to reduce conflicts, distribute pastyseoportionally between the right holders and
facilitate rational use of pastures.

Bruksordning etter jordskifteloven i reindriftsordex

Rettsutgreiing og bruksordning etter jordskiftelovear lenge veert nyttet for & skape tjenlig beitkbr

i den sgrnorske fjellheimen. De samiske reinbeitdolene har ikke veert omfattet av slike ordninger. |
stortingsmeldingerEn beerekraftig reindriffra 1992 ble det foreslatt & utvide jordskiftelovél a
omfatte slike omrader. Dette ble en realitet i 1996

| foredraget, som er basert pa foredragsholderek®avhandlingRettsutgreiing og bruksordning i
reindriftsomrader (Det juridiske fakultet, Universitetet i Tromsg &), blir denne lovgivningen
undersgkt. Det pavises at & gi jordskifteloven adetse pa forhold mellom reineiere og bufeholdere,
skaper problemer som ikke har veert overveid avil@rg Analysen viser imidlertid at reglerk@n
bidra til & lgse konflikter og skape mer tjenligeHold i reindriften. Slik sett kan bruksordningreset
bidrag til & styrke reineiernes gkonomi, og dermgsi det materielle grunnlaget for samisk kultur.
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Use of reindeer habitat selection models in envirental
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A problem within environmental assessment in retato reindeer husbandry can be to evaluate the
value of the ranges for the reindeer herding. Thepgse of this study was to investigate the
possibility to use resource selection models t@abjely value different parts of a reindeer hegdin
district. Habitat selection models were estimatsiohgi either reindeer feacal pellet-group counts or
positions of reindeer collected via GPS-collarsiggendent variables and vegetation type, topography
and distance to hiking trails as independent vigafSkarin, 2006). The fitted habitat models were
then used to predict the reindeer habitat use @fraa with the given habitat variables. The twadat
collection methods showed similar results. Howetlex, GPS data provided more detailed information
of the use during different periods of the sumnhantcould be predicted from the pellet-group count
data. From the predictions of the reindeer use @nge, different areas within a range were given
values relative each other. The habitat selectiodeils need to be further developed by including
roads, infrastructure, water bodies and other &arinfluencing the logistics of range use.

Reference
Skarin, A. 2006Reindeer use of alpine summer habit&tsctoral thesis 2006:73, Swedish University
of Agricultural Sciences, Uppsala.

Vardering av renbetesmark till hjalp i markforvatig

Syftet med denna studie ar att foresla metodevdddering av olika delar av en samebys marker ur
resurssynpunkt baserat pa renens preferenseragétrgar ut pa att dela upp markerna i mindre om-
raden som ar homogena med avseende pa olika fakimme paverkar renens preferens for markerna
baserat pa habitatanvandningsmodeller Sddan hgarédskattats av Skarin (2006) pa grundval av
spillningsinventeringar resp data fran GPS-utrustahar. Beroende pa delomradenas karaktar ges de
olika vardetal, som i relation till vardetal fordma delomraden inom betesomradet indikerar omradets
relativa betydelse eller varde som betesmark. Riibdering av vardeskalor behdvs verkliga data, som
avspeglar renars nyttjande av olika typer av markfnamtida tillampningar behdver véarderingarna
kompletteras med andra aspekter, t.ex. olika tgpdyarriarer som paverkar majligheterna till atkoms
av markerna
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Reindeer husbandry adaptation strategies for lbgsaaing
land and climate change
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Norut Alta — Alta, P. O.Box 1463, N-9506 Alta, Naay(ingunn@norut.nofLeader of Reindeer herding
district 22 Fiettar and Eastern Grazing Zone, Wrstimark, Norway.

In the last decade, northern Norway has receivest@ased economic and political interest due to the
opening of petroleum development in the Barents, $®aaddition to a growing demand and
development of infrastructure, wind and hydro pgwmining, and recreational resorts. Northern
Norway historically contains grazing grounds fomselomestic reindeer, and increased development
leads to extensive avoidance of developed areagibgleer, especially females and calves. Loss of
grazing land is considered the largest threattioréureindeer husbandry.

Throughout the last century, temperatures hava gggnificantly in Sami reindeer husbandry areas.
The season without snow or ice cover has subsdgustome longer, and freeze-thaw cycles have
appeared more frequently in winter. Most scengsreslict that temperatures will continue to risehbot

in summer and winter. In addition, more severenstoand winds are expected, as well as increased
precipitation. For reindeer grazing conditionssthiill lead to more unstable winters in continental
areas, with a further increased frequency of frébaes cycles and subsequent icing of pastures.
Summer pastures may change from open to shrubategdand, and temperatures will likely become
more favorable for parasites and diseases.

The impacts of loss of land due to developmentdingate change will vary locally, likely leading to
greater inequity and differences between siidasufgs of reindeer herders) and their resource bases.
Internal conflicts among siidas may become morermom as poor grazing conditions in one area
may lead to increased pressure on neighboring .afeaentral challenge for research will be to
quantify and model possible separate and synargi$tects of development pressures and climate
change on seasonal pasture use, foraging efficiandyproduction. Which areas are likely to be
impacted, and how? Will this affect seasonal pastise and husbandry practices? How has reindeer
husbandry responded historically to sudden chamgedimate or loss of grazing grounds? It is
important to identify critical areas and regionsend herders may become exposed to multiple
stressors and evaluate their potential need forimgowerds into other areas, with subsequent
increased competition for forage and grazing rights

Projected changes may have wide consequencesdairslationships, pasture zone organization and
large management sectors. External conflicts betwe@deer herders and other stakeholders are also
likely to increase, stakeholders being i.e. locadl aegional authorities and developers. Changing
resource conditions raises a series of questiomst ddow well the current institutions and policee
suited to deal with foreseeable changes. For remlderder organizations, a central challenge veill b
to create a common understanding of land use rights responsibilities for each siida and each
grazing zone. If a common understanding can beheshalevelopment projects can be fronted by the
entire grazing region, not only the affected siids,loss of land for one siida eventually will affe
neighboring siidas. A unified understanding witl@nregion can also enable the development of
regional systems for handling extreme weather ¢mmsi, such as supplementary feeding or more
flexible systems of pasture use. Most importaritlig vital to create forums and meeting placesnehe
neighboring siidas can discuss solutions to chgélerthat affect the entire region.
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Reindriftens tilpasningsstrategier i forhold tiptav beiteland
og klimaforandringer

Ingunn Ims Vistnes" & Nils M. Utsi?
Norut Alta — Alta, Postboks 1463, N-9506 Alta, Nergngunn@norut.nofLeder av Reinbeitedistrikt 22
Fiettar og @stre sonestyre, Vest-Finnmark, Norge.

| lgpet av det siste tidret har det veert gkt gkaskmg politisk interesse for Nord-Norge pa grumn a
apningen for petroleumsvirksomhet i Barentshavamtspa grunn av en gkende utbygging av
infrastruktur, vind- og vannkraft, gruvedrift, miadleting og hyttebygging. Starsteparten av lands-
delen er tradisjonelt brukt som reinbeite, og etktygging ferer til at reinen reduserer bruken av
utstrakte omrader naer inngrep. Dette gjelder spesmler og kalv. Tap av beiteland blir karakteris
som den starste trusselen mot reindrift i framtiden

Gjennom de siste hundre arene har temperaturesigsiifikant i samiske reindriftsomrader. Barmark-
sesongen har blitt lengre, og perioder med vekslenitbveer og frost har blitt vanligere om vinteren.
De fleste scenarier viser at temperaturene visédté a stige bade om sommeren og vinteren. digille
ventes det mer vind og flere stormer, samt gkt aedor reinens beiteforhold betyr dette at vingren
blir mer ustabile pa innlandet, med en fortsattimgrav mildveersperioder og nedising av beitene.
Sommerbeitene kan endre seg fra apent til buskskogkledd landskap, og temperaturene vil trolig
bli mer gunstige for parasitter og sykdom.

Konsekvensene av klimaforandringer og tap av l@itkpa grunn av utbygging vil variere lokalt, og
dette vil trolig fare til gkte forskjeller mellomedenkelte siidaenes (reindriftsgruppenes) naturdagn

og beiteomrader. Interne konflikter mellom siida&aa bli mer vanlige siden darlige beiteforholdti e
omrade kan fare til gkt press pa naboomrader. &nustordring for forskningen vil veere a kvanti-
fisere og modellere mulige atskilte og synergistiskfekter av utbyggingspress og klimaendringer pa
beitebruk og produksjon. Hvilke omrader blir beyag hvordan? Vil dette endre beitebruken gjen-
nom aret og driftsmgnsteret? Hvordan har reindritidligere respondert pa plutselige endringer i
klima eller tap av beiter? Det er viktig a iderstéfie kritiske omrader der reindriften kan bli ut$at
flere negative konsekvenser samtidig, og der det d@psta et behov for a flytte reinen til andre
omrader med péafalgende gkt konkurranse om beiterugrettigheter.

De skisserte endringene kan fa store konsekveonséorholdet mellom siidaer, innad i beitesoner, og
i overordnet forvaltning. Eksterne konflikter metloreineiere og andre interessegrupper vil sann-
synligvis ogsa gke, for eksempel i forhold til lkkag regionale myndigheter eller utbyggere. Dit bl
aktuelt & sparre om dagens regimer og politikkoebdredt pa & takle de forventede endringene i
ressurssituasjonen. For reineiernes styrer og @asjoner blir det en stor utfordring & skape diese
forstdelse av bruksrettigheter og plikter for hsiéda og beitesone. Hvis man nar en slik felles for
staelse kan utbyggingssaker bli behandlet av heitedmnen, ikke bare av den bergrte siidaen, siden
tap av beiteland for en siida vil ha konsekvenggadfor nabosiidaene. En felles forstaelse innen et
omrade kan ogsa danne grunnlag for felles stratégied mate vanskelige klimaforhold, f.eks. gjen-
nom tilleggsforing eller mer fleksibel beitebrukeDviktigste er & danne arenaer og mgteplasser der
nabosiidaer og beitesoner kan diskutere Igsnirigde titfordringene som angar hele regionen.
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Resonance strategies of Sami reindeer herdingglurin
climatically exceptional years in 1960-2007
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Sodankyla, Finland.

The resonance strategies of Sami reindeer herdeirsgcclimatically exceptional years were studied
in four reindeer herding cooperatives in northersim@inland. The study was conducted by using
interviews of reindeer herders, statistics of regrdnumbers and weather data. Serious losses of
reindeer occurred in 1962-1963, 1965-1967 and 1972 The study indicated that the resonance
strategies are different in “fell herding cooperas” from those in “forest herding cooperativesida
greatly depend on the practical knowledge of snd pasture types, microclimate, topography and
socio-ecological factors affecting reindeer herdiBgfore 1960s the reindeer herders were able to
resonate with the changing conditions due to intenkserding techniques together with semi-tamed
reindeer and the smokes and shelters for inhibitingct harassment. In 1960s and 1970s the reindeer
herders did not have sufficient means to prevems#rious reindeer losses, because pastures amuld n
be used freely due to the border fences that weitd Around the reindeer herding cooperatives, and
the use of snowmobile in herding had started. 180%9the reindeer herders of the “fell herding
cooperatives” Kaldoaivi and Paistunturi avoidedsmmuences of bad weather conditions such as ice
crust and mold by resonating with pasture rotadod leaving summertime calf markings out. In
“forest herding cooperative” Hammastunturi reindeerders coped with the long snowy springs of
1990s by using calving corrals, and in Ivalo, pastotation was taken back into use. In 2000soall f
herding cooperatives have utilized supplementaggifeg of reindeer as a strategy for coping with the
most critical months of the late winter. This r@skashowed that the resonance strategies in the
studied herding cooperatives are both heterogamcdgnamic — they change constantly and include
both old and new ways to cope with changing weathaditions.

Saamelaisen poronhoidon resonanssistrategioit&eoik
uksellisissa sdaolosuhteissa vuosina 1960-2007

Tutkimuksessa késitelladn Suomen saamelaisalueeliskyrdien: Kaldoaivin, Paistunturin,
Hammastunturin ja Ivalon resonanssistrategioita oplooidollisesti poikkeuksellisina vuosina.
Tutkimusmetodeina kaytettiin poronhoitajien hadstaja, Paliskuntain yhdistyksen porotilastoja ja
lImatieteenlaitoksen sdéddataa. Tutkimuspaliskuarnidiskatovuosia vuosina 1962-1963, 1965-1967 ja
1972-1974. Tutkimuksen mukaan vaikuttaa siltd, aft@turipaliskunnilla ja metsapaliskunnilla on
erityyppisid resonanssistrategioita, jotka ovatraao verrannollisia poronhoitajien inhimilliseen
tietoon mm. maa- ja laiduntyypeista, mikroilmastogbpografiasta ja sosio-ekologisista tekijoista.
Aina 1950-luvulle asti poronhoitajat kykenivat resomaan muuttuvissa olosuhteissa intensiivisen
laiduntamisen ansioista, heilla oli kaytdssd muurassa rakkasuojat ja —savut. 1960-1970 —lukujen
aikana poronhoitajat olivat murroksessa, silla psaivat laiduntaa jo suhteellisen vapaasti rdjatui
alueilla. Moottorikelkan kayttéonotto lisasi porduillintymistd” eli vapaata laidunnusta. 1990-
luvulta lahtien Paistunturissa ja Kaldoaivissa tliite kesamerkitys kokonaan pois ja poroja alettiin
ohjaamaan heinilla sopiville talvilaitumille, minkénsiosta valtettiin ne vaikeudet, jotka olisivdteet
paanteisesta maakerroksesta. Hammastunturin patfiaksa siiryttiin aitavasotukseen, joka takasi
poroille vakaat olosuhteet pitkind lumisina kevéin&alon paliskunnassa siirryttiin  vakaisiin
ruokintajuontoihin kevatkuukausina. 2000-luvullaikkssa neljdssa paliskunnassa on kaytettyn
laidunnukseen liittyvd& ruokintaa kevaan vaikeinaukausina. Tutkimus osoittaa sen, ettd
resonanssistrategiat ovat hyvinkin hetoregeensidyjnaamisia — ne muuttuvat jatkuvasti ja niissa
kaytetaan hyvaksi sekd vanhaa etté uutta tietd@eassa saihin ja ilmoihin.
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Seasonal variation in meat quality attributes frddaska
reindeer Rangifer tarandus tarandiisand New Zealand red
deer Cervus elaphys

Eva Wiklund *?, P. Dobbié, Greg Finstad® & P. J. Bechtef

'MIRINZ Centre, AgResearch Ltd., Ruakura Researcht@e East St, Private Bag 3123, Hamilton, New
Zealand (Eva.Wiklund@agresearch.cipindeer Research Program, University of AlaskirbBaks, School
of Natural Resources and Agricultural Sciencesrifamks, AK 99775-7200, USAUSDA-ARS, Subarctic
Agricultural Research Unit, Univ. of Alaska, Fairtka, 245 O'Neill Bldg., Fairbanks, AK 99775-722BAl

Deer are typically found in geographical areas witarked seasons, and different species have to
varying degree adapted to this seasonality. Deecisp managed by humans originate from areas
ranging from temperate to boreal (red and fallowrji¢o subarctic to arctic (reindeer), representing
environments with moderate and extreme seasonagelarespectively. Thus, deer have a seasonal
growth pattern with maximum accretion of body tsg¢muscle and fat) in spring and summer; weight
may be lost particularly by males, during autumithwittle or no weight gain taking place over the
winter. Previous studies have investigated the thyidg physiological mechanisms responsible for
the seasonal control of growth, but have not rdl#tat to possible effects on meat quality attelsut

In this paper meat quality data from two recenseeal studies are presented; 1) reind®angifer
tarandus tarandusbulls and steers slaughtered at three diffeiems during the year (July, Novem-
ber and March) on the Alaska Seward Peninsula ameld2deer Cervus elaphysstags slaughtered at
four different times (July, September, December ladch) in New Zealand.

In the Alaskan study, 42 reindeer were includethestudy (19 bulls and 23 steers). All animals&am
from the same herd out on the Seward PeninsulakalaCarcasses were gutted and dressed out in the
field, and then transported within 24 hours posaughter to a meat processing facility for further
sampling and boning. Seasonal effects in reindeecass composition were demonstrated in this
study, although the carcasses from the late slaugiMarch) had higher weights and a greater
proportion of valuable cuts than expected. Proxencaimposition of the meat was similar between the
three groups and two sexes. Seasonal effects weenersstrated in the consumer important attributes
meat tenderness and juiciness with the Novembeplsanscoring highest for both attributes. Results
of this study support the concept of slaughterigigdeer over a greater period of time, which could
increase fresh product availability for retail &odd service markets.

In New Zealand, 68 red deer stags were includethén study. Animals were slaughtered at a
specialized deer slaughter export facility accaydim standard practices. Meat from deer slaughtered
in December was most tender and had the highgstahs. These results were consistent for samples
stored at -1.5 °C for up to 9 weeks post slaugheasurements of the tenderising enzymes (calpains)
indicated that while the enzyme levels and ratios/ary over the 12 month period there is no clear
suggestion that this enzyme system alone is regperfsr the variation in tenderness. In conclusion
seasonal effects were found in drip loss and teredsrmeasurements and overall there was a positive
correlation of increased tenderness and increasgedbds. A challenge is to improve the processifig
deer carcasses to minimize drip without negatiirelyact on tenderness.
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Sasongsvariation i kottkvalitet hos ren fran Alaskh
kronhjort fran Nya Zeeland

Eva Wiklund *?, P. Dobbié, Greg Finstad® & P. J. Bechtef

'MIRINZ Centre, AgResearch Ltd., Ruakura Researcht@e East St, Private Bag 3123, Hamilton, New
Zealand (Eva.Wiklund@agresearch.cipindeer Research Program, University of AlaskirbBaks, School
of Natural Resources and Agricultural Sciencesrdamks, AK 99775-7200, USAUSDA-ARS, Subarctic
Agricultural Research Unit, Univ. of Alaska, Fairtka, 245 O'Neill Bldg., Fairbanks, AK 99775-722BAl

Hjortar finns huvudsakligen i geografiska omradeadnmarkerade arstider och olika arter har i
varierande grad anpassats till denna sdsongswearidtjortarter som domesticerats/farmas lever i om-
raden som stracker sig fran tempererade och boflealia- och dovhjort) till subarktiska och arktiska
(renar), som ar exempel pa miljder med mattligaetitrema sasongsmassiga variationer i klimat.
Foljdaktligen har hjortar ett sdsongsbetonat ttadEnster med hog tillvaxt (muskler och fett) under
varen och sommaren, viktminskning under hostemnsghet hos handjur, och en valdigt liten eller
ingen viktokning alls under vintern. Tidigare hag dnderliggande fysiologiska mekanismer som
ansvarar for den sasongsbetonade kontrollen a@tllundersokts, men inga studier har fokuserat pa
eventuella effekter pa kottets kvalitet.

| denna undersokning presenteras kottkvalitetsilatatva sasongsrelaterade studier: 1) Rangifer
tarandus tarandussarvar och harkar som slaktats vid tre olikadigger (juli, november och mars)
pa Seward Peninsula i Alaska och 2) kronhj@grus elaphyshandjur som slaktats vid fyra olika
tidpunkter under aret (juli, september, decembarroars) i Nya Zeeland.

| Alaska ingick 42 renar i studien (19 sarvar ohhzrkar). Alla djur kom fran samma renégare och
renhjord p&d Seward Peninsula. Slakten skedde béiitsedan transporterades slaktkropparna (inom
24 timmar) till en styckningsanlaggning for styakgioch provtagning. Sasongsmassiga effekter i
slaktkroppssammansattning demonstrerades, averatthrspparna fran slakten i mars hade hogre
vikter och en stérre andel av vardefulla stycknitedaljer an vantat. Den kemiska sammansattningen
hos kottprover fran de tre grupperna var jamfotigade mellan grupperna och de tva konen. Sasongs-
massiga effekter pavisades i morhet och saftigidetiv konsumenttest dar novemberproverna hade de
hogsta vardena for bada attributen. Resultateneamal studie stoder idén att slakta renar Gver en
langre tidsperiod, vilket skulle kunna ¢ka tillgéigheten av farska renprodukter for restaurang- och
detaljhandeln.

I Nya Zeeland ingick 68 kronhjortar (handjur)udien. Djuren slaktades enligt normal rutin i sp&ci
designade hjortslakterier godkanda for export. Kidth hjortar slaktade i december var moérast och
hade den samsta vattenhallande formagan. Desdtategillde for prover som forvaras vid -1.5 °C i
upp till 9 veckor efter slakt. Matningar av mortestsymer (calpainer) visade att enzymnivaer och
forhalladet mellan enzym/inibitor varierar undeetamen det gick inte att dra slutsatsen att denna
variation i enzymaktivitet ar huvudansvarig for iationen i mérhet. Sammanfattningsvis drogs slut-
satsen att det finns en séasongsmassig variatig@rhehoch vattenhallande formaga i hjortkétt oth at
morare kott forlorar mer vatska. En utmaning f@kshdustrin ar att forbattra slaktkroppshantermge
for hjortar for att minimera véatskeforlust utan agg inverkan pa morhet.
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Female body mass variation as indicator of nutrélcstatus in
the reindeer herd

Birgitta Ahman, Oje Danell & Anna Olofsson
Swedish University of Agricultural Sciences (SLBgindeer Husbandry Unit, P.O.Box 7023, SE-750 07
Uppsala, Sweden (birgitta.ahman@rene.slu.se).

In an ongoing project we follow the body mass adw&l600 adult female reindeer in two herds. Live
body mass has been registered in early winter Qateber to December) 2007 and 2008 and, in one
of the herds, also in the spring (April) 2007 afid& Calves of the females have been individually
marked and weighed in July and in early winter. Pla is to continue the study for at least two enor
years. One aim is to find out whether variationdauy mass of individual animals can be used as
indicator of variations in body condition and ntitnhal status of the whole herd, and thus as itidica
of variations in the quality of pastures. A benefitfollowing live reindeer, compared to e.g. using
slaughter data, is that the animals could be rahdseaiected within the herd. The results will be in
dependent of possible changes in slaughter straed\selection of animals for slaughter. By follow-
ing known individuals, each animal could servetagin control.

There were clear differences between years acaptdithe preliminary results on female body mass.
The results were in agreement with the herders’ perteption of the quality of pastures. In early
winter, the body mass of females, that had beerrebd not having a calf during summer, was
considerably higher than for females having a ¢afbrmation on reproductive status is thus crucial
Female age seems not to affect body mass signifjcah ages between three and eight years.
Weighing of live reindeer involves a great deallafour. It has to be made when the reindeer are
gathered for other purposes and special arrangemeay have to be made at the gathering site. It is
also important that the weighing does not causeaestress to the reindeer, which might be
detrimental for animals in poor condition.

Viktvariation hos vajor som indikator for nutritiet status i
renhjorden

| ett pagaende projekt foljer vi levande vikter twwskring 600 vuxna vajor i tva renhjordar. Levande
vikt har registrerats pa forvintern (slutet av die¢ofram till december) 2007 och 2008 samt, i dem e
hjorden, @aven pa varen (April) 2007 och 2008. Magsr kalvar har markts med nummerbrickor och
vagts i juli och pa forvintern. Planen ar att fatta studien i ytterligare minst tva ar. Ett sydteatt ta
reda p& om variationer i levande vikt hos kandaviddr kan anvandas som indikator for variation i
kondition och nutritionell status for hela renhjerdoch darmed som indikator fér variation i betets
kvalitet. En férdel med att folja levande renamjért med att exempelvis anvénda slaktdata, ar att
djuren kan valjas slumpmassigt. Resultaten pavetéased inte av slaktstrategi och slakturval. Gen-
om att folja enskilda individer kan varje djur fuerg som sin egen kontroll.

Preliminara resultat pa vajornas vikter visar klgkillnader mellan ar, vilket ar i 6verensstammelse
med renskotarnas egen uppfattning om betets kivaiteppsvikten pa forvintern var betydligt hdgre
for de vajor som observerats utan kalv pA sommaneior dem som hade kalv. Det ar saledes vasent-
ligt att ha kunskap om vajornas reproduktiva stadagornas alder hade ingen signifikant inverkan pa
vikt for de vajor som var tre till atta ar gamlaaghing av levande renar innebar mycket arbete. Det
maste goras nar renarna samlas och skiljs for aimtamal och speciella arrangemang kan kravas vid
skiliningsanlaggningarna. Det &r ocksa viktighgttiningen inte orsakar extra stress for renartiegtvi
skulle kunna vara skadligt for djur i dalig konditi
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Snow cover characteristics and reindeer habitatseh

Tim Horstkotte
Umed University, Department for Ecology and Envinemtal Sciences, SE-901 87 Umeda, Sweden (tim.
horstkotte @emg.umu.se).

1-Aim

During late winter 2007, habitat selection by selminesticated reindeer was investigated in northern
Finnish Lapland. As habitat selection reveals limgjtfactors in animal behavior, the aim was to

evaluate the influence of different snow charastes on habitat selection. A multi-scale approach
was used to reveal patterns at different spatiaings.

2 — Methods

Snow depth, hardness, and density were recorded finad-March until mid-April. Snow hardness
was quantified by a Rammsond Penetrometer whictsunes the force required to break through the
snow cover. Using a GIS, a continuous snow covegr mas created as predictions for unsampled
places were made for each location in the landsbaged on the spatial arrangement of measured
values and statistics of spatial autocorrelatiocokfiging”). Ranges of reindeer, as indicated by
herders, were transferred to the GIS, so snow daigthibution could be analyzed in the respective
ranges.

3 — Results

Reindeer digging displayed a threshold of 70 crerafw depth. This behaviour reflects the selection
for a shallower snow cover compared to adjacemssiin those herding districts that displayed a
highly heterogeneous snow depth, reindeer seldoteghallower snow at progressively finer scales
(Herding District — Range — Digging Crater). Po#gies for finding suitable digging patches areish
restricted by snow distribution at the larger ssale

Interactions with snow cover characteristics agtig craters were significant between snow hardness
and snow depth. Hardness of snow decreased as deailv increased. This trade-off reduces both
time and energy necessary for digging activityech vegetation.

4 — Conclusions

Characteristics of snow cover contribute to hals&éction and condition of reindeer, as they have
considerable impact on energy expenditure and sitiity to forage. A region with diverse land-
scape patterns offers alternatives for reindeeretct to changing snow conditions over time.
However, snow cover characteristics do not alonerdene grazing value of patches or ranges.
Information about further factors contributing taspure conditions and grazing possibilities, e.g.
habitat fragmentation and conflicts with other fermof land use are required to evaluate future
management of pasture lands and reindeer. It renaliificult to assess in which way snow quantity
and quality will change under the influence of rdagdimate change in both the short- and long term.
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Snotackets egenskaper och habitatval hos renar

Tim Horstkotte
Umea universitet, Institutionen for ekologi, miljgh geovetenskap, SE-901 87 Umea, Sverige (tinkuits
@emg.umu.se).

1 - Syfte

Under senvintern 2007 undersoktes habitatval hogr i@ norra delen av finlandska Lappland. Efter-
som habitatval kan visa pa begransande faktoredifits beteenden var syftet med studien att ut-
vardera snotackets paverkan. En flerskalig ansatsrales for att undersoka monster pa olika spatiala
skalor.

2 — Metoder

Snodjup, hardhet och tathet mattes fran mitten assrtill mitten av april. Snohardhet kvantifierades
med en Rammsond Penetrometer som dokumenterarrditrsém behovs for att bryta genom sné-
tacket. En kontinuerlig karta dver snddjupet kamstades med hjalp av GIS genom att varden
beraknades for varje position i omradet baseraupsslig autokorrelation (“cokriging”) av det matta
snodjupet. Betesomraden for renarna, markerat gérkav renskotarna, éverfordes till GIS, sa sno-
djup kunde undersokas i dessa omraden.

3 — Resultat

Renars gravande uppvisade ett gransvarde vid can7€énddjup dar renarnar selekterade for tunnare
sno jamfort med omgivningen. Inom skotselomraded eté varierande snodjup visade renar en pre-
ferens for tunnare sno nar skalan minskades (dkitséde — betesomrade — uppgravd krater). Mojlig-
heterna att hitta lampliga platser for att gravadarmed begransade av den storskaliga snofor-
delningen. Interaktioner mellan snéns hardhet ogitjsip var signifikant i de uppgravda kratrarna:
hardheten minskade nar djupet 6kade. Denna kompsamducerar bade den tid och energi som kravs
for att grava ner till vegetationen.

4 — Sammanfattning

Beskaffenheten av sndtacket bidrar till habitatvaleh konditionen hos renar eftersom den har en
betydande effekt pd energikonsumtionen och tillganga foder. Omraden med olika landskaps-
monster erbjuder valmojligheter for renar att svpéavaxlande snobeskaffenhet. Men det ar inte
endast snotackets egenskaper som begrénsar etlesnivétesvarde. Information om andra faktorer
behovs ocksa, sdsom t.ex. habitatfragmentering koctiflikter med andra markanvandare, for att
kunna bedéma det framtida anvandandet av ett betédse. Det ar fortfarande oklart hur snokvalitet
och -kvantitet kommer att forandras i ett foranddtahat pa bade kort- och lang sikt.
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Reindeer husbandry in a climate change

Henrik Lundqvist & Oje Danell
Reindeer Husbandry Unit, Swedish University of &ghiural Sciences (SLU), P.O.Box 7023, SE-75007

Uppsala, Sweden (henrik.lundqvist@rene.slu.sedajell@rene.slu.se).

A questionnaire study on reindeer husbandry anchaté change was performed to achieve the
thoughts, concerns and conclusion of people wittalliknowledge working in the husbandry. The
questionnaire consisted of climate scenario mapgh weather variables relevant to the reindeer
husbandry and was sent to 64 persons involvedindeer herding from all parts of the Swedish
reindeer herding area. They were asked to giveopatsreflections and predictions of the local
conditions and how climate change would affectrtiosal reindeer husbandry and prerequisites based
on the given climate projections. In addition, thevas room for the respondents to define local
requirements for a continuously sustainable huslyamaksed on the presumed changes.

The reindeer herding was divided into 7 climate emomnd a summary of the predicted climate
changes for each area, excerpts from the questrennesponse, and climate scenario maps are
presented in the poster.

Renskotsel i klimatférandring

For att samla tankar, farhagor, visioner och sta&saangaende renskotsel och klimatférandringar
bland personer aktiva i renskotseln genomférdesemétundersdokning. Enkaten bestod bl.a. av
klimatkartor pa vadervariabler som anses centréla rénskotseln och renproduktiviteten. Den
skickades ut till 64 personer fran hela renskétaedolet som pa olika satt ar engagerade i renskotsel
Enkatdeltagarna ombads att anteckna personligaktiefher och prognoser pa hur de lokala forut-
sattningarna for renskotsel kan komma att andrasrbtipa givna klimatprojektioner. Det gavs aven
utrymme for de svarande att identifiera behov fofatsatt livskraftig renskétsel under pagaende o
andringar i klimat och i férutsattningar.

| enkaten delades renskotselomradet upp i 7 kliom#z och en sammanfattning 6ver klimat-
forandringarna for varje zon och utdrag fran svapédnenkaten samt klimatkartorna presenteras i
postern.
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The key to the future is in the past. Adaptatiohshatural
resource-based communities to climatic and soocbiahges —
the case of Sami reindeer husbandry

Tim Horstkotte *, Annette L6, Isabelle Rénnqvist & Asa Ossbd

Ume& University, SE-90187 Umed, Swed&bepartment for Ecology and Environmental Sciendés).
horstkotte@emg.umu.sejDepartment of Political Science (annette.lof@poLise); *Department of history
(isabelle.ronnqvist@cesam.umu.se; asa.ossho@cenarse).

Knowledge about previous adaptations made by tha 8ammunity to climatic and societal changes
provides insight on the historical processes ugtgglreindeer herding practices today, and potentia
restrictions or opportunities of future adaptatigions.

The multidisciplinary research group we represeiitumdertake fourdissertations, interconnected by
the overall goal to study climate adaptations imdeer husbandry, situated in a socio-economic,
ecological and political context. The aim is tontiy “successes” and “failures” in adaptation &an
conditions and disturbances of different types,oider to enhance the understanding of generic
adaptation options to future projected changes.AHi®-projects share a common focus on resilience
theory and adaptive capacity in social-ecologigatems.
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PhD-project I: Population dynamics and reindeedimgr 1750 -1900
Isabelle Ronngvist, Department of History

It is widely acknowledged that the Sami populatéibit historical demographic regimes that are
quite distinct from those observed in the majopbpulation. The demographic differences observed
are often explained by long term effects due taeSpalicies during the process of colonization. The
impacts of climate change have never been implesdentthe studies of population dynamics in the
Sami areas. The project design includes longitudihalies of migration, fertility and mortality tha
will be compared with climate reconstructions idarto answer the main question: how the adaptive
capacity of the reindeer husbandry has been tramstbduring the 18and 19' centuries. Changes in
the legislative systems, the implementation ofdear acts and relegations undertaken by the Swedish
government frame the premises for the adaptive ggwmof the reindeer herders. They also form the
foundation on which the study will build.
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PhD-project Il: Reindeer herding and hydroeleasploitation
Asa Ossbo, Department of History

The aim of this study is to illuminate interactibatween external, state influence and internalef®rc
during large-scale landscape conversions of thattetd century in the Sami area. By focusing on
hydroelectric exploitation and its effect on reiad@usbandry the study will answer how the interest
and knowledge of reindeer herders where taken atcofi by authorities, courts and power
companies. What where the consequences on both afdriong term basis, and how did herding
adapt to these changes? Source material concamdigdual hydropower projects will be used, as
well as documents from the regional Sami admirtisind_appvasendeand Sami organizations such
as Swedish Sami Association (SSR).

PhD-project Ill: Constraining effects of land uselalimate change on reindeer

winter pastures
Tim Horstkotte, Department for Ecology and Enviremtal Sciences

Climatic changes and land use conflicts resultainréaching consequences and intricate constraints
for reindeer husbandry. In particular, multiple-usfeboreal forests leads to a depletion of lichen
resources and alteration of the ecosystem, limitiregadaptive space of reindeer husbandry. Climate
change impacts are likely to further confound theasion by altering snow conditions, as well as
growing conditions of regenerating forests andditiesources. The overarching aim for this project
IS to reveal patterns of current pressures thaticethe options for reindeer herders to adjudutare
changes. Furthermore the study will provide scesaron which decisions can be made to face
predicted changes. Landscape analyzes will hegvaduate the risk of ice-crust formation on winter
pastures in dependence of forestry methods andgtheing values of different forest stand
characteristics and of various protection forms.

PhD-project IV: Institutional dimensions on climathange adaptation in

reindeer husbandry
Annette Lof, Department of Political Science

This PhD-project will explore institutionally conidined adaptation opportunities to climate chamge i
the multi-level governance system of Swedish reendeusbandry. Step one is to analyse how the
capacity to deal with different types of climateanbe (slowand fast, localand large-scale) is
diversified across institutional levels — from lbda international (focusing on state and reindeer
herding district levels) — and how this has vaedr time (e.g. with technological development and
through institutional learning processes). A thiginition of institutions will be applied, incluadgy
formal regulation and informal norms and “praxi¥he aim is to tease out, using comparative case
studies and data from qualitative interviews, poldocuments and consultation protocols, what
factors enable efficient adaptation at one levelbip one actor) and how this capacity can either be
complemented or constrained by capacities of, torae undertaken by, actors at other horizontal and
vertical levels.
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Caribou movements in West Greenland. Studies atiogl to
proposed industrial development

Peter Aastrup
National Environmental Research Institute, Aarhasversity. Frederiksborgvej 399, DK-4000 Roskilde,
Denmark (pja@dmu.dk).

Short communicatian

Introduction

There are plans to establish an aluminium smattdfaniitsoq including the construction of hydro-
power plants and transmission lines, roads andr atffi@structure encompassing a large area bet-
ween Nuuk and “Sukkertoppen Iskappe” in West Giashl This area also holds the important
caribou herd south of “Sukkertoppen Iskappe”, thk&aManiitsoq herd.

Caribou are one of the most valued hunting objectature values in Greenland and local residents
are concerned about negative impacts from the gegpoonstruction of hydropower plants and asso-
ciated infrastructure, including construction ampem@tion of reservoirs.

The existing knowledge about caribou in the reg®mot continuous in season, time and space
(Tamstorfet al, 2005). This was the background for a sateltieking project, where collars with
transmitters were put on 40 female caribou in theng of 2008. The project provided a direct
method of studying migration routes and movemeliteasibou. This will allow follow-up and
assessment of the potential effects on caribou frentonstruction activities and infrastructures@l
data obtained by the proposed projects will makmssible to predict where the most important cari-
bou ranges are located by combining data fromlgatebllars, vegetation maps and terrain models.

Objectives

In a recent Norwegian literature review (Reimer€&man, 2006), the authors conclude that usually
caribou leave areas with human activities, howerdy within a relatively short distance from the
activities. The authors assess that the energesicat avoidance is relatively small compared tstco
of escaping from natural disturbances like the $&regent from insects. The effects of physical instal
lations are largest when they are connected withamuactivities. Although increased caribou activity
which means decreased time for foraging or runomatind increased utilization of fat depots, the
effects of human activities are difficult to disoihate from natural variations in range use and
population dynamics. The objectives of the stuaytamprovide:

1) A solid foundation for studying and documentprgsent caribou range use. Potential effects from
the aluminium smelter project on critical or coaages and migration routes can be studied and docu-
mented before, during and after the constructicasphby equipping caribou with new satellite trans-
mitters.

2) The study provides a direct method to followividual caribou on a daily basis. A well document-
ed basis for assessing where the most importaittocaareas (critical and core ranges) are located.

3) Knowledge of present migration routes in detadsdocumented before.

Collar deployment

Collars were deployed by the Greenland InstitutéNafural Resources on female caribou over the
entire region in order to provide data represevedir the whole area. Collars are from two différe
manufacturers, 20 collars from each manufacturelordics Inc. in USA, who provides data via Argos
and VECTRONIC Aerospace GmbH in Germany, who previdata via the Iridium system. Both
types provide GPS positions several times a dagriipg on the positions of the satellites receiving
the data.

Preliminary results

The following presentation of results is based ositppns acquired since deployment of transmitters
from the beginning of May until Nov 4 for the Iridh transmitters and until October 31 for the Argos
transmitters. The presentation does not includensific preparation of data. However, interesting

88



Rangifer Report No. 13, 2009 — Thé"§ordic Conference on Reindeer and Reindeer Huspaesearch, Luled, Sweden, 26-29 Jan 2009

findings can already be presented and the repeesgxamples of these. A thorough examination of
data will be included in the final reporting whdhdata and maps are available, presumably in 2010.
Fig. 1 presents selections of positions for timeégus corresponding to calving, and early winter,
respectively.

Key findings — preliminary evaluation

Below is a list of key findings which shall be takeith caution as long as a thorough analysis loas n
yet been carried out. Up till now data show thasthwaribou move inland during May, although some
caribou stay in the Akia area. However the mosteni trend is that caribou stay inland during
calving and during the summer until September, wihey move south-west towards the coast. This
becomes more evident during October, and by theoé@ttober only few caribou stay inland while
caribou now can be found very close to the coast.

Movements of individual caribou indicate a chardstie pattern: long periods (months) of residence
in relatively restricted areas followed by long mments (10 to 40 km) over few days to a new area
of longer residency. Data demonstrate a large t@miasome individuals moving more than double
the length travelled by the most inactive individuarhe general pattern of movements is in a
direction from south-west to north-east in sprimgl ahe opposite direction in autumn. This pattern
was also observed by the collaring team in May.g&aty movements take place in the latter part of
May, in the latter part of September and in theetgbart of October.

Movements seem to take place over most of thealtieaugh there are preference for certain valleys.
It is interesting that a wide belt in the north@art of the area has not been crossed by caridus. T
might indicate that there are two caribou sub-patiohs in the area without much interaction. I,
course, too early to conclude.
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Fig. 1. Summary of caribou positions (highlightedimcyan) during calving May 25 to June 25 to te#.ITo
the right caribou positions (highlighted with cyan)autumn/early winter October 2008. The figureoashows
all other locations to illustrate all movementsidgrthe study period.
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Revegetation in reindeer pastures after road and power
plant construction in alpine, sub-arctic environtsen

K&re Rapp*, Jonathan E. Colmarf* & Gunnlaug Rgthe’

'Rudiveien 12, N-9011 Tromsg, Norwayjniversity of Oslo, Department of Biology, P.O.B©866 Blindern,
N-0316 Oslo, Norway (j.e.colman@bio.uio.no)Norwegian University of Life Sciences, Departmerft o
Ecology and Natural Resource Management, P.O. B®85N-1432 As, Norway’Landbruk Nord, N-9059
Storsteinnes, Norway.

Anthropogenic activities and industrial developmierdlpine and northern regions are increasing, and
anticipated to continue rapidly during the nextt8®0 years. Infrastructure connected with indaktri
installations (e.g. roads, hydroelectric power tdamvindmill power plants, power lines) damages
surface substrates and vegetative communitiesieilredeer pasture. Because of challenging climatic
conditions in alpine and arctic environments, estiays are often less resilient to big destructions.
Disturbances and damage to surface substratesramgyetative communities can be long lasting and
difficult to repair. Various methods and plant migtis exist for repairing vegetation. However, many
of these are impractical or inappropriate for gaifir landscapes and environments. Through testing
the use of both commercial sorts and specially lopeel local plants, we have improved certain
native plant materials for revegetation use in atim challenging localities. We tested the re-
vegetation success and reindeer feeding choicedimmercial seeds (a mixture of timotiyh{eum
pretensg meadow fescud-estuca pratensjsbluegrassKoa pratensg common bentgrasg\grostis
tenuig, and white cloverTrifolium repeny) and five specially developed, local varietiesptdnts
known to be eaten regularly by reindeer, (alpineeftass R. pratensisssp alpigang locality
Krampenes, tufted hairgrasBdschampsia caespitgs&olovuobme, sheep fescuEeftuca ovinp
Avzze and dwarf birchBetula nam) Stuorajavri). Experimental and control plotsr(% 100 m = 500
) in replicate were established along the accems o the Kjallefiord wind power plant (opened in
2006) on the Dyfjord peninsula in Finnmark, Norw&jeldwork was conducted during the summer
season, and survival, colonization, and seedingnpiad were tested for all plots and plant species.
Using grazing enclosures we also measured and cemhpant production between our experimental
plants and the existing, natural vegetation comgphadeca 50% heath specieBnipetrum nigrum
Vaccinium myrtillusV. uliginosum,andV. vitis-ideae) ca 25% grasses and half gras§s¢hampsia
flexuosa Festuca ovinaNardus stricta Carex bigelowii and C. aquatilig, and ca 25% lignoses
(Betula nana Salix phylicifolia and S herbacea).In addition, we examined whether the newly
vegetated sites were grazed by reindeer.

Our specially developed plants showed better salvand higher growth/production than the
commercial material. Reindeer grazed the new estadal plots on numerous occasions in both 2007
and 2008. Revegetation clearly provided reindeén am improved pasture following the disturbances
caused by construction of the windmills and thesasaoads. Importantly, commercial seeds are sub-
optimal for establishing new vegetation in sub4arcilpine areas such as the study area. Specially
developed, local plant material was more successftérms of healing reindeer pasture in damaged
habitat.
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Revegetering av reinbeite etter bygging av veieving-
mgllekraftverk i alpine, subarktiske omrader

K&re Rapp*, Jonathan E. Colmarf* & Gunnlaug Rgthe*

'Rudiveien 12, N-9011 Tromsg, Nordétniversitet i Oslo, Institutt for biologi, Postbok§66 Blindern, N-0316
Oslo, Norge (j.e.colman@bio.uio.no¥Jniversitetet for miljg- og biovitenskap, Institufar naturforvaltning,
Postboks 5003, N-1432 As, Nordeandbruk Nord, N-9059 Storsteinnes, Norge.

Menneskelig og industriell aktivitet i alpine ogrdbige regioner gker stadig og forventes & gkedaen
30 til 50 ar. Bygging av vann- og vindkraftverk mieftastruktur, kraftledninger og veibygging m.m.
skader og gdelegger jordsmonn og plantedekke elbad for reinsdyr. Grunnet hardt klima i alpine
og arktiske omrader blir skadene pa gkosystemetangwvarige og dessuten vanskeligere & reparere.
Ulike metoder for revegetering og ogsa noe planterizde er utviklet tidligere, men det meste ereikk
tilpasset alpine og arktiske forhold. Gjennom ugvaly testing har vi utviklet et spesielt plante-
materiale fra stedegne og lokalt tilpassede afiefirgpp (P. pratensis ssp. alpigapdokalitet
Krampenes, sglvbunk®éschampsia caespitgs&olovuobme, sauesvingéigstuca ovinpAvzze og
dvergbjgrk Betula nana Stuorajavrre). Spesialmaterialet er sammenlignetd kommersielt
plantemateriale av timoteiPhleum pratenge engsvingel EKestuca pratensjs engrapp Roa
pratensi3, engkvein Agrostis tenuisog kvitklgver {Trifolium repen$. Forsgksruter av1 m x 1 m og

5 m x 100 m ble anlagt langs anleggsveien til ijipdkd vindmgllekraftverk som ble &pnet i 2006.
Det utviklede spesialmaterialet etablerte seg raskmsrervintret bedre og ga stgrre produksjon esin d
kommersielle plantematerialet. Spesialmaterialet diysa testet sammen med naturlig vegetasjon i
beiteforsgk for rein. Den naturlige vegetasjonestdi hovedsaklig av ca 50% lyngarter (krekling
(Empetrum nigruryy blabeer Yaccinium myrtilluy, blokkebaer Y. uliginosun) og tyttebeer V.
Vitis-ideag, ca 25% gras- og starrartddgschampsidlexuosg, sauesvingelHRestuca oving finn-
skjegg (Nardus strictd, stivstarr Carex bigelowi) og nordlandsstarr( .aquatili§ og ca. 25%
lignoser (dvergbjgrkRetula nand, grennvier $alix phylicifolig og musgre (Sherbaceq Her var
rutestarrelsen 1 m x 1 m, og vi brukte beiteburhawnsenetting for & hindre at reinen beitet pa
halvparten av rutene. Spesialmaterialet ble bikeigodt eller bedre enn det naturlige plantebetta

og mye bedre enn det kommersielle plantematendetart studieomrade. Revegeteringen ga reins-
dyrene et bedre beitegrunnlag enn det de fikk avddurlige vegetasjon pa stedet.
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Do windmill parks affect the feeding behaviour add ranging
semi-domestic reindeer?

Jonathan E. Colmart?, Hilde Rgnningf & Sindre Eftestal*

YUniversity of Oslo, Department of Biology, P.O.B&866 Blindern, N-0316 Oslo, Norway (j.e.colman@bio.
uio.no); °Norwegian University of Life Sciences, Departmefitteology and Natural Resource Management,
P.0.Box 5003, N-1432 As, Norway.

Many present sites for wind power plants in Scaawimare found within important reindeer pastures.
The development of wind power in Scandinavia haedaalarm amongst reindeer herdsmen who fear
detrimental affects from windmills on their reinggdoraging behaviour and area use, and thuss, thei
livelihoods. We examined local, on-site feeding @abur of free ranging semi-domestic reindeer
(Rangifer tarandus tarandysduring summer in connection with the Kjgllefjokfindmill Park,
opened in 2006 on the Dyfjord peninsula in Finnméalerway. We investigated whether the windmill
park was a source of stress for the animals thaldcresult in reduced feeding efficiency while
reindeer were within or near the windmill park. @l utilization of summer pasture is vital for
reindeer growth, survival and production. As a rmeasent of the animals’ stress level while feeding
and thus feeding efficiency, we tested the numbiesteps taken while feeding for mature female
reindeer during two minute periods. We comparea dat reindeer in the windmill park, at various
distances away from the windmill park but on thdfj@y peninsula and from a control area on an
adjacent peninsula. We also compared data gatffienedthe pre-construction phase in 2005 and the
following years until summer 2008. When testing th@ember of steps taken while feeding and
comparing these between years and reindeer lo¢cat®maimed to control for important variables such
as elevation, vegetation type and percent coveadieor no calf, weather, level of insect haragsime
and prevailing herding activities conducted by bedsmen. The construction of access roads and
human infrastructure is also claimed to increase diterall use of an area by humans following
construction. In some cases, such an increaseyusarbans as a result of the infrastructure is worse
for reindeer in terms of disturbance than the ptalstructures themselves. To investigate whetreer t
Kjollefjord Windmill Park increased the amount afmian use of the Dyfjord peninsula, we conducted
a survey amongst the local people in KjgllefjorébiHuation toward windmill parks might occur over
a relatively short time period, but this is likelgpendent on the reindeers’ motivation to use tha,a
the reindeers’ exposure time towards the windnatkpand the predictability and amount/strength of
disturbance the windmill park may cause for thedeer. However, human use of an area is more
difficult to predict. We recorded a number of ogoas when reindeer were provoked into full fright
and flight reactions by humans walking in the stadga. Potential ways for testing this data and
comparing reindeer feeding behaviour amongst yaagsvarious locations, including other windmill
parks, will be presented.
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| hvilken grad pavirker vindmglleparker beiteadfetdnt
tamrein?

Jonathan E. Colmart?, Hilde Rgnningf & Sindre Eftestal*
'Universitet i Oslo, Institutt for biologi, Postbok§66 Blindern, N-0316 Oslo, Norge (j.e.colman@timno).
Universitetet for milja- og biovitenskap, Institdtr naturforvaltning, Postboks 5003, N-1432 Asrgéo

Mange av vindmglleparkene som eksisterer i Skandinadag befinner seg i stor grad i viktige
beiteomrader for reinsdyr. Utviklingen av vindkrafikandinavia har fart til at reineiere na frykfer
skadelige effekter fra vindmglleparkene. De fryl@adring av dyrenes beiteadferd og arealbruk, med
pafglgende svekkelse av sitt inntektsgrunnlag. afiundersgkt beiteadferden til frittbeitende tamrei
(Rangifer tarandus tarandis Undersgkelsen ble foretatt om sommeren i forddswl med at
Kjgllefiord vindmgllepark pa Dyfjordhalvaya i Finrark &pnet i 2006. Vi undersgkte hvorvidt vind-
mglleparken var en stressfaktor for dyrene som &uresultere i redusert beiteeffektivitet nar
reinsdyrene var i eller naer vindmglleparken. Optibrak av sommerbeitet er ngdvendig for reins-
dyrenes vekst, overlevelse og reproduksjon. Somattpa dyrenes stressniva under beiting, og der-
med beiteeffektivitet, sjekket vi antall steg end®o simle tok under beiting i perioder pa to miautt

Vi sammenlignet data for reinsdyr med ulike avstartd vindparken med tilsvarende data samlet inn
i et kontrollomrade pa en halvay i naerheten. Dedgsd gjort sammenligninger med data samlet inn
under anleggsfasen i 2005 og arene frem til somm20€8. Vi testet antall skritt tatt under beiting
opp mot ulike ar og posisjon. Samtidig kontrollerteandre viktige variabler som: hgyde, vegetasjon
type og dekningsgrad, med eller uten kalv, veerfioihtiva av insektplage og flokkaktivitet forarsake
av reineierne selv. Det har ogsa blitt hevdet ggbygen av atkomstvei og tilhgrende infrastruktar h
fart til skt menneskelipruk av reinens beiteomrader. | noen tilfeller kiike forstyrrelser veere verre
for reinsdyrene enn vindmgllekonstruksjonen i sely.sFor a finne ut av. om bruken av Dyfjord-
halvgya gkte som en konsekvens av utbyggingervindmglleparken, ble det gjennomfgrte en
spgrreundersgkelse blant lokalbefolkningen i Kfpdld. Reinsdyrenes tilvenning til vindmglleparker
kan skje over en relativt kort tidsperiode. Slilkgnning er sannsynligvis avhengig av reinsdyrenes
motivasjon til & bruke omradet, eksponeringstidutsigbarheten og styrken pa forstyrrelsen fra
vindmglleparken. Menneskelig bruk av et omradeedvfglgelig vanskeligere a forutse. Under felt-
arbeidet ble det observert episoder hvor reinseggerte med frykt- og fluktreaksjon nar mennesker
befant seg i observasjonsomradet. Mulige materste tslike data, sammenligning av beiteadferd
mellom &r og lokaliteter samt inkludering av andrelparker vil bli presentert.

93



Rangifer Report No. 13, 2009 — Thé"§ordic Conference on Reindeer and Reindeer Huspaesearch, Luled, Sweden, 26-29 Jan 2009

Preliminarily results from a reindeer-hunter intgian study
during the small-game hunt

Anna Skarin', Tomas Willebrand® & Maria Hérnell-Willebrand 2

'Reindeer husbandry unit, Swedish University of Agitural Sciences (SLU), P.O.Box 7023, SE-750 07
Uppsala (anna.skarin@rene.slu.s€)epartment of Forestry and Wildlife Management, iadk University
College, Evenstad, Norway.

A new source of disturbance for the semi-domegteatindeer in the Swedish mountain region may
be the increased number of willow groukadopus lagopyshunters in the early autumn. The willow
grouse live in the willow thickets and the birclrdst vegetation, where the reindeer preferably eat
mushrooms in the second half of the summer. Theifmiseason starts on the™6f August each
year and in some areas the hunt is carried out @darge part of the reindeer autumn range. Pre-
liminarily results from studies of the hunting sea®2007 show tendencies towards disturbing effects
from the hunting activities. After three days ohhuhe reindeer groups seem to be smaller and more
divided than during the first day of the hunt. 4smovement data from GPS-collars on reindeer and
GPS on hunters and their dogs during three hursigagons (2007-2009) will give us more inform-
ation about the interaction between hunters amdiesir during the small-game hunt.

Preliminara resultat fran en interaktionsstudielameten och
ripjagare under ripjaktspremiaren

Dalripa och ren nyttjar ofta samma typ av habitadar den senare delen av sommaren, dalripa lever i
bjorkskogs och videregionen, medan renen med foledlr svamp i dessa omraden under
sensommaren och hosten. Jaktsasongen pa dalrigar sdi@n 25 augusti varje ar och i en del
fiallomraden sker jakten i nara anslutning till tiffa betesmarker for renen under den har perioden.
Ripjakten kan darfor vara en kalla till storning fénarna som leder till att de kan fa svart athdi
betesro. Preliminara resultat fran jaktsasongery 2@ar efter tre dagars jakt att renarna verkéasde
upp i mindre grupper och sprids dver ett stérredmtaran innan jakten startade. Genom att utrusta
bade renar, jagare och deras hundar med GPS-samddee tre jaktsdsonger (2007-2009) kan vi
samla in mer detaljerade data kring hur renarngégdrna interagerar under jakten.
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Precautionary estimation of the depredation pressid its
consequences in the semi-domesticated reindeeltgimouin
Sweden

Oje Danell* & Anna Danell?

'Reindeer Husbandry Unit, Swedish University of Agtiural Sciences (SLU), P.O.Box 7023, SE-750 07
Uppsala, Sweden (oje.danell@rene.slu.88)imso Wildlife Research Station, Department of IBgg, SLU,
SE-730 91 Riddarhyttan, Sweden (anna.danell @déksley.

Semi-domesticated reindedRdngifer t. tarandusis the main prey of the Eurasian lyrixy(x lyny

and the wolverineGulo gulg in the reindeer herding area. They also constipart of the food
resources of brown bealbJisus arcto¥, wolf (Canis lupu¥ golden eagle Aquila chrysteatos
chrysteats) and even red fov/(lpes vulpgswithin the reindeer herding area.

By applying precautionary principles when estimgtpredator numbers, and due to inaccuracies of
inventory methods, the depredation of the reindmmulation, and thereby the consequences for
reindeer husbandry, commonly tend to be underestonadVhen assessing the consequences for the
prey population, the precautionary principle shobkl the opposite, i.e. avoid the tendencies to
underestimate the depredation pressure.

By using this opposite principle, the total deptada (excluding red fox) on semi-domesticated
reindeer was estimated to between 45 000 and 5&i080 animals. The calculations were based on
predator population estimates or goals in the emndherding area in Sweden (600 lynx, 575
wolverine, 2300 brown bears of which 1000 in re@rareas during spring and summer, 10 wolves
and 1200 golden eagles), kill rates, diet compmssti energy requirements and assessed proportions
used of killed prey, and finally, possible interans between lynx and wolverine in prey use.

The depredation consequences for the productiitgindeer husbandry were projected with an age-
structured density-dependant dynamic model of &émi-slomesticated reindeer population. With the
recent approx. 260 000 reindeer in winter stock madimum calf slaughter as harvest strategy (81%
calves and around 9.5% adult females and nmalésy., respectively, in the harvest outtake) the
depredation caused a decrease in the harvest fatemtfally 153 000 reindeer and 3700 tons of
carcasses to between 67 000 and 77 000 harvestelgee and 1600 to 1900 tons (46% to 52 % of
potential production) within the estimated rangedepredation. At the same time the distribution of
slaughtered stock was altered to 77% calves, 9%légr 1 y. and 14% males 1 y. Thus, the
harvest volume decreased with 1800 to 2100 tod8%s to 54%. Expressed in relation to the winter
stock, the productivity decreased from potentidly4 kg to around 7 kg carcasses per head. The
decrease corresponds to 1.7 times the numberrafeer killed by predators.

Besides the directly killed reindeer, the decréaservested surplus was caused by lower numbers of
calves born due to changed herd structure (slightye than 0.6 times the number of killed reindeer)
and increased calf mortality due to killed mothglgghtly more than 0.1 times the number of killed
reindeer). The mortality of adults decreased howewth a number corresponding to 0.05 times the
number of killed reindeer due to lower proporti@hgdults in the population.

With the estimated depredation, the reindeer pojpumlais clearly at danger. Collapses may be
triggered by, among others, variation between y@argroductivity conditions, discontinuation of
reindeer husbandry enterprises, uneven distributigaredators, and/or additional increase of pi@dat
populations. This may lead to extended collapsésciwdanger both the semi-domesticated reindeer
population and, as a secondary consequence, thatprgopulations in the reindeer herding area.
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Forsiktighetsbaserad skattning av predationstryckdt dess
konsekvenser | tamrenpopulationen i Sverige

Oje Danell' & Anna Danell?
'Enheten for renskétsel, SLU, Box 7023, SE-750 O7%dapm, Sverige (oje.danell@rene.slu.s&rimso
forskningsstation, Institutionen for ekologi, SLEE-730 91 Riddarhyttan, Sverige (anna.danell@dkdes).

Tamrenar Rangifer t. tarandusar det huvudsakliga bytet for laynx lyny och jarv Gulo guld samt
utgor delar av fodounderlaget for bjorturéus arctoy, varg Canis lupu¥, kungsorn Aquila
chrysteatos chrysteatpsch aven rodravMulpes vulpesinom renskétselomradet. Tillampningar av
den s.k. forsiktighetsprincipen vid skattning awdjarsantal samt mdjliga osékerheter i in-
venteringsmetoder for rovdjur tenderar till systésk@ underskattningar av predationstrycket pa
bytespopulationen bor férsiktighetsprincipen vamavand, d.v.s. undvika tendenser till underskattning
tamrenpopulationen och darmed &ven konsekvensérnariskotseln. Vid analyser av konsekvenser
for av predationstrycket. Med en sadan ansatsaslegtden samlade predationen (exkl. rodrav) pa
tamren i Sverige till mellan 45 000 och 50 000 reper ar utifrdn aktuella bestandsskattningar och
-mal (600 lodjur, 575 jarvar, 2300 bjornar varaw’@d rentata omraden under var och sommar, 10
vargar och 1200 kungsornar), predationstakter,sdietansattningar, energibehov, uppskattade
nyttjandegrader av byten och tdnkbara samspel migllach jarv i bytesutnyttjande.

Predationens konsekvenser for renskotselns pradhgiti beraknades med hjalp av en alder-
strukturerad tathetsberoende dynamisk modell awempopulationen. Med de senaste arens ca
260 000 renar i vinterstammen och maximal kalvssakh slaktstrategi (81% kalvar och ca 9,5% vajor
resp. handjur i slakten) orsakade predationen erskning av slakten fran potentiella 153 000 renar
och drygt 3700 ton slaktkropp till mellan 67 00thot7 000 slaktade renar och 1600 till 1900 ton
inom det skattade predationsintervallet (mellan 4&& 52% av potentiell produktion). Samtidigt
forskots slaktens sammansattning till 77% kalvés,\@&jor och 14% handjur. Sammantaget minskade
slaktvolymen med mellan 1800 och 2100 ton eller lanel48% och 54%. Per capita sjonk
produktiviteten fran potentiella 14,4 kg till ruritkg producerad slaktkropp per ren i vinterstammen.
Minskningen i antal slaktade renar motsvarar 1j7aygalet rovdjursdédade renar. Denna nedgang
berodde, forutom den direkta predationen, pad minsk#al fodda kalvar till folid av andrad
populationsstruktur (motsv. drygt 0,6 ggr antatetdjursdédade renar) och tkad kalvdédlighet p.g.a.
att modrar dodats av rovdjur (motsv. drygt 0,1 ggtalet rovdjursddédade renar). Vuxendodligheten
daremot minskade med motsvarande 0,05 ggr antaldfursdddade renar p.g.a. lagre andel vuxna
djur i populationen. Med de predationstryck somékeats foreligga riskerar renpopulationen att
kollapsa. Kollapser kan utlésas lokalt av arsmanatianer, nedlaggning av renskotselforetag, ojamn
rovdjursfordelning, ytterligare uppgang av rovdjutedet m.m. Det kan leda till utbredda kollapser
som aventyrar renpopulationen och i nasta steg éxeljuren i renskotselomradet.
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Growth and body mass development of artificiallgl fe
reindeer during winter

Birgitta Ahman
Swedish University of Agricultural Sciences (SLBgindeer Husbandry Unit, P.O.Box 7023, SE-750 07
Uppsala, Sweden (birgitta.ahman@rene.slu.se).

Avrticle:

Introduction

Some thousand reindeer are fed each winter in Swexleeduce the levels of radiocaesium before
slaughter (Ahman, 2005). Reindeer herders are edicatly compensated from the government for
this feeding. The present project was made on caesiarn from the Swedish Board of Agriculture to
improve the basis for decisions about levels of pensation. The experiment, where reindeer were
fed reindeer feed (pellets) during two months it lainter, showed that body mass and body size
generally increased during feeding. More than seaks of feeding was, however, needed for all rein-
deer to increase their body mass.

Material and methods

The experiment was carried out in northern Swedeing February to April 2006. The reindeer, 94
calves and 21 older reindeer (two adult females, @dult males and 17 male yearlings), were taken
from pasture and transported about 100 km to tkdifg site, adjacent to a reindeer abattoir. All
reindeer were weighed upon arrival and 10 randaelgcted calves were slaughtered. The remaining
reindeer were separated into calves and older dsiamal put in outdoor corrals were they were fed
reindeer pellets (“Renfoder Standard” from AB Véstétens Fodercentral, Umed, Sweden). The
average feed consumption was 3.59 kg dry matter)(p® reindeer and day for the older reindeer.
The calves consumed, on average, 1.29, 1.56 aidkd.®M per reindeer and day during day 1-41,
42-53 and 54-60, respectively. The calves werergiadditional lichens (less than 10 g DM per
reindeer and day) during the first weeks of feeding

The calves were given temperate water whilst tlderoteindeer had continuous access to fresh snow
throughout the feeding period. The weather was Ipnottar and sunny with only little precipitation
(snow). The temperature varied between +2 °C ahdClduring the first three weeks. The forth week
was colder with night temperatures between -20ri€-80 °C. Thereafter the weather became milder
again.

After 41 days, all reindeer were weighed and 2&loamy selected calves and all the older animals
were slaughtered. After 12 more days, the remainalges were weighed and 27 were slaughtered.
One week later, the remaining calves were slaugtitémwo calves had died). Notes were made at
weighing on whether or not the animals had diarahd@arcass weight, sex and grading (fat and
conformation according to the EUROP system transfok to a numerical scale, SIVFS 2004:88)
were registered at slaughter. Back length (from filoat of the second spinious process of the
thoractic vertebrae to the base of the tail) andtlenf radius (measured from olecranon tuber to the
lower gliding joint in carpus) were measured on lthaging carcass. Meat pH was measured in three
muscles m. triceps brachii, longissimuand biceps femorijsone day post slaughter (at slaughter
after 53 days no measurement of pH was made).

Live weights were adjusted according to the averatmive carcass weight (carcass weight divided
by live body mass of the slaughtered animals) el @&ighing occasion, respectively, to compensate
for possible systematic differences in amount ofrgtch content. pH values were recalculated to H+-
concentrations before statistical analyses. Diffees in carcass weight, grading scores, size and pH
between slaughter occasions were tested for calsieg a linear model with slaughter occasion and
sex as fixed effects. Differences in live weightuwege of calves during the experiment were tested
using a linear model with feeding period (41, 5%0rdays), sex and extent of diarrhoea (no, mild or
severe diarrhoea) as fixed effects. The correlabetween carcass weight and weight change,
respectively, and other variables measured at Btatugvere tested using a linear model with slaughte
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occasion and sex as fixed effects. The level dafisggance was set @&<0.05. For older animals no
statistical analyses were made since they wesdaalbhtered at one occasion.

Results

The older reindeer began to eat well from the sththe experiment, whilst it took at least one kee
for the calves to start eating properly. After thays, some of the calves got diarrhoea and, after o
more week, almost all calves were more or lesstte Four of the older animals got diarrhoea. The
problem gradually declined, but several calves$ Istil some diarrhoea at the end of the experiment.
Two calves died during the experiment, one afted@@ and the other after 45 days.

Both calves and adults gained body mass duringxperiment (Fig. 1). The total average weight gain
until day 41 (when the older reindeer and the firsiup of fed calves were slaughtered) was 3.@®kg f
calves and 6.0 kg for older reindeer. The variatioweight gain between animals was however large
and some calves even lost body mass during thischérhe calves that were fed until day 53 and 60,
respectively, continued to gain weight at the sawverage rate as previously. Weight gain was not
significantly affected whether the animal had diaga or not. Male calves gained more body mass
per day (average of 118 g per day) than femaleesdl¥3 g per day).
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Fig. 1. Live body mass change for the different categoofseindeer during the experiment (body mass is
recalculated according to the average relative asaroveight at each weighing occasion, respectively,
compensate for possible systematic differencelsaramount of stomach content).

The average carcass weights for calves increaséagdihe experiment (Table 1), as did back length
and the length of radius. The carcass weight fdemalves was on average 4.0 kg higher than for
female calves. Back length and radius length weead 1.2 cm longer for male than for female
calves. The grading scores for body conformatioprawed significantly from slaughter | until
slaughter 1ll. Muscle pH also improved (decreassdhificantly during feeding, indicating a better
nutritional status and increased muscle glycogerest At the first slaughter, before feeding, pHin
triceps branchiiwas over 6.2 (the limit for the quality defect DD six of the ten slaughtered calves.
In the other two muscles pH was at acceptable demetl only three calves had pH values above 5.8,
which is used as a general upper limit for normiél ip meat (Wiklund, 1996). After 41 days
(slaughter 1), pH had decreased in all the measomastles. The pH levels declined further until the
last slaughter, when the highest valueMn triceps branchiiwas 6.0. The sex of the calf did not
significantly affect pH or grading scores.
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Size (back length and length of radius) was padigivcorrelated to carcass weight also within
slaughter occasion. pH was positively affected dowalues) by higher carcass weight. There was no
effect of carcass weight on the conformation andfading scores.

Table 1 Results of registrations at slaughter for reimdesmves fed during different periods of time (Lieas
Square Means).

Slaughter 0 Slaughter | Slaughter |l Slaughter Il
Days of feeding 0 41 53 60
Number of slaughtered
calves 10 28 27 29
Carcass weight (kg) 19.1 22.7 23.8° 24.4
Conformation 48 4.5 4.8° 5.0°
Fat 2.3 2.8 2.7° 2.8°
Back length (cm) 57% 58.7° 59.8 61.7
Radius length (cm) 27°0 28.4 29.0 28.9°
pH M. triceps branchii ~ 6.27 5.84 - 5.78
pH M. longissimus 5.61F 5.52 - 5.47
pH M. biceps femoris 5.69 5.53 - 5.47

Means on the same row with the same letter arsigoificantly different P<0,05).

Discussion

Calves that were slaughtered at the start of fgetled carcass weights and grading scores on a
normal level for the reindeer herding district (dneerage calf weight during December to February,
according to statistics from the Swedish Board gfiéulture, has been 19.5 kg during the last 5-year
period). For older reindeer no comparable stasisiie available.

Both older reindeer and calves gained live bodysmasspite of the problems with diarrhoea. The
weight gain for calves was on the same level ghdlly lower than earlier observed in reindeer calve
fed pellets during wintere(g. Jacobsert al, 1977; Ahman, 1996; Nilsscet al, 2000). Body mass
continued to increase during the last part of tkgedament, even though the feed consumption was
lower compared to earlier. Warmer weather couldsipbg explain some reduction in feed con-
sumption. A known observation from reindeer herderhat reindeer become less active and spend
more time lying and resting during late winter whbe days become longer and warmer. At the same
time their appetite seems to decline.

The calves not only gained body mass, they alsavaticsome growth of the skeleton during the
experiment. Both back and radius increased in leagtl there seemed to be only little accumulation
of fat or muscles according to the classificatid®isice the older animals were slaughtered all at on
occasion there is no data to show whether or moettvas any actual growth also in yearlings.

Meat pH depends on the amount of glycogen (endrgyhe muscles at slaughter. After death, the
glycogen is metabolised to lactic acid, which redupH in the muscle. According to the measured pH
values, the energy reserves had increased duriainfg and resulted in improved meat quality. Good
access to nutrients has a positive effect on mdatwhilst stress and exertion have negative effects
(Wiklund, 1996). In the present experiment, lower pwith time might be a combination of the im-
proved nutrition and the reindeer gradually becgmamer and therefore less susceptible to stress at
handling. However, the larger calves and those hhat gained a lot of weighte. those that had
improved their nutritional condition most, had gexilg higher pH than other calves slaughtered at th
same occasion. This indicates that the improvenofnpH was mostly an effect of improved
nutritional status as previously demonstrated éovdeer (Wikluncet al, 1996).
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The body mass gain varied substantially betweemalsi The most important factor was probably
how fast the animals started to eat pellets. E¥emei did not observe any effect of diarrhoea on
weight gain, the diarrhoea show that the digesti@s to some extent disturbed. This may have
influenced negatively the ability of the reindeeutilize the feed nutrients.

The growth means increase of skeleton size, thathserved during the experiment was not expected,
since it is often claimed that reindeer do not gehwing winter (e.g. Rehbinder & Nikander, 1999).
The experiment shows that there is a potentiagfowth in reindeer calves, even during winterh t
access to energy and nutrients is good enough.

Given the preconditions present in this experimigntas possible to get a significant weight gaid a
skeleton growth in reindeer during six weeks ofdfag. Additional feeding resulted in better weight
and quality of the slaughtered reindeer. The femtsemption was however high in relation to the
weight gain (2.7 and 4.7 kg pellets per 100 g iaseein carcass weight for calves and older reindeer
respectively). It is therefore doubtful if the inopement of carcass weight and quality alone can
motivate the costs for feeding.

It is however concluded that, if reindeer have t fbd before slaughter for some reason (e.qg.
radiaoactive contamination), six weeks could beargdgd as a minimum of time in order to obtain
good carcass weights and good meat quality, ant dha or two additional weeks can be
recommended.
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Tillvaxt och viktutveckling hos vinterutfodrade @n

Birgitta Ahman
SLU, Enheten for renskoétsel, Box 7023, SE-752 4pdafa, Sverige (birgitta.ahman@rene.slu.se).

Artikel:

Introduktion

Varje vinter utfodras nagra tusen renar i Sveriijeatt sanka halterna av radioaktivt cesium i kétte

fore slakt (Ahman, 2005). Renagarna ersétts aerstéir kostnader i samband med denna utfodring.
Detta projekt genomfordes pa uppdrag av Statedbioksverk for att forbattra underlaget for beslut

om ersattningsbelopp for utfodring. Forsoket, démar utfodrades med fullfoder (pellets) under tva
manader pa senvintern, visade att vikt, och krdppsk generellt 6kade under utfodringen, men att
det kravdes mer an sex veckors utfodring for dt aénar skulle uppna den vikt de hade vid

utfodringens start.

Material och metoder

Forsoket utfordes i norra Sverige under februarit@006. Renarna, 94 kalvar och 21 aldre djur (tva
vajor, tva aldre tjurar och resten 2-ariga handjiags fran bete och transporterades med bil c&ka00
till utfodringsplatsen, som |ag i anslutning tilit @enslakteri. Vid ankomsten vagdes djuren och 10
slumpvis utvalda kalvar slaktades. Ovriga renaadies upp pa kalvar och aldre djur och sattes irhaga
utomhus dar de utfodrades med pelleterat renféBenfoder standard” fran AB Vasterbottens foder-
central, Umed). De aldre renarna at i genomsri®® 8g TS per ren och dag, medan kalvarna for-
brukade 1,29, 1,56 och 1,07 kg TS per ren och ddgmdag 1-41, 42-53 respektive 54-60. Under de
forsta veckorna fick kalvarna dessutom lite rerflaindre &n 10 g TS per ren och dag).

Kalvarna hade tillgang till tempererat vatten medaréldre renarna hade kontinuerlig tillgang ghr
snd. Vadret under forstket var mestadels klart baed lite nederbérd i form av snd. Temperaturerna
varierade fran nagon plusgrad ner till -15 °C undierforsta tre veckorna. Fjarde veckan var kallare,
med nattemperaturer pa -20 °C till -30 °C. Darefler det mildare igen.

Efter 41 dagar vagdes alla renar och 28 slumpvialdd kalvar och samtliga aldre renar slaktades.
Efter ytterligare 12 dagar vagdes de kalvar somkvar och 27 slaktades, och efter en vecka till
vagdes och slaktades de aterstdende 29 kalvarkal@ hade dott under forsoket). Uppgifter om
eventuell diarré noterades vid vagning. Vid sladistrerades slaktvikt, kon och klassning (form och
fett enligt EUROP-systemet transformerat till effesskala, SIVFS 2004:88). Storleken pa slakt-
kroppen mattes som rygglangd (fran framkanten pifizaryggkotan till bakkanten pa sista landkotan)
och langd pa underbenet fram, radius/ulna, (frafren&edytan till armbagsspetsen). Matning av pH i
bog, rygg (ytterfilé) och stek (ytterlar) gjordeageén efter slakt, med undantag av slakten efter 53
dagar.

Levande vikter justerades med hénsyn till slakiigbyid det aktuella vagningstiliféllet for att
kompensera for eventuella systematiska olikheteangden mag-tarminnehall. pH-varden raknades
om till vatejonkoncentration fére statistisk analgkillnader mellan de olika slakttillfallena i kal
arnas slaktvikt, klassning, storlek och pH testadeslinjar modell med slakitilifélle och kon sdima
effekter. Skillnader i forandring av levande vikbshkalvar under forsdket testades med en linjar
modell med utfodringsperiod, kdn och grad av didimgen, mild respektive kraftig diarré) som fixa
effekter. Sambandet mellan slaktvikt respektivetféiindring under forsdket och 6vriga variabler
uppmatta vid slakt testades i en linjar modell nséakttillfalle och kén som fixa effekter. Signi-
fikansnivan sattes tilP<0,05. For aldre djur gjordes inga statistiska ys&l eftersom alla slaktades
vid ett och samma tillfalle.

Resultat

De aldre renarna borjade ata bra i stort sett fodsokets start medan det tog en dryg vecka innan
kalvarna hade borjat ata ordentligt. Efter 10 ddigarnagra kalvar diarré. Detta spred sig sedam oc

de flesta kalvar hade mer eller mindre diarré eftmrligare en vecka. Fyra av de aldre renarna had
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diarré. Diarréerna minskade sa smaningom, men Kalar hade fortfarande lite diarré nar forsoket
avslutades. Tva kalvar dog under forsoket, en efetagar och den andra efter 45 dagar.

Bade kalvar och aldre renarna 6kade generelltti wilder forsoket (Fig. 1). Den totala viktokning
fram till dag 41 (da de &aldre renarna och den #igtuppen utfodrade kalvar slaktades) var i
genomsnitt 3,6 kg for kalvar och 6,0 kg for aldemar. Skillnaderna mellan individer var dock stor
och nagra av kalvarna forlorade vikt under sammig@eDe kalvar som utfodrades 53 respektive 60
dagar fortsatte att oka i vikt i samma genomsgitliakt som tidigare. Renarnas viktutveckling pa-
verkades inte signifikant av om renen hade dialte® ste. Hankalvarna 6kade snabbare i vikt (118
gram per dag i genomsnitt) &n honkalvarna (73 gtag)/
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Fig. 1. Férandring av levande vikt under forsoket i olKeegorier av renar (vikten &r korrigerad med hartgly
slaktutbyte vid de olika tidpunkterna for att kompera for eventuella olikheter i magfylinad).

De genomsnittliga slakvikterna for kalvarna okadeer foérstket (Tabell 1), liksom @ven rygglangd
och langd pa frambenet (radius). Slaktvikternatjfinkalvar var 4,0 kg hogre an for vajkalvar. Rygg
och radius var 2,6 respektive 1,2 cm langre farkglv an for vajkalv. Formklass forbattrades fran
slakt | (41 dagars utfodring) till slakt Il (60 gar). Musklernas pH forbattrades (sjonk) ocksa
signifikant under utfodringen, vilket ar ett teckegd béttre naringsmassig status och hogre
glykogenreserver i muskulaturen. Vid slakt O, fateodring, hade 6 av de 10 slaktade kalvarna pH-
varden over 6,2 (grans for kvalitetsfelet DFD) ighanedan pH i ytterfilé och ytterlar lag pa
acceptabla nivaer och endast i tre fall 6ver 5)8et/generellt anvands som Gvre grans for ett @irm
pH (Wiklund 1996). Vid slakt |, efter 41 dagarsadgfing, hade pH-vardena i samtliga undersdkta
muskler sjunkit signifikant. Till slakt Ill, efte60 dagar, hade de sjunkit ytterligare och hégsta pH
vardet i bog lag da pa 6,0. Kalvens kon paverkatiepH och klassning.

Storlek (rygglangd och langd pa radius) var poskinrelerad till slaktvikt, &ven inom slakttill &l
Ocksa pH paverkades positivt (lagre varden) av énétaktvikt, daremot paverkades inte klassningen
signifikant.
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Tabell 1. Slaktresultat for renkalvar utfodrade under oliag tid (Least Square Means).

Slakt 0 Slakt | Slakt Il Slakt Il
Dagar utfodring 0 41 53 60
Antal
slaktade kalvar 10 28 27 29
Slaktvikt (kg) 19,1 22, 23,8° 24,4
Formklass 48 4.8 4,8° 5,0
Fettklass 23 2,8 2,7° 2,8°
Rygglangd (cm) 57% 58,7° 59,8 61,7
Radiuslangd (cm)  27%0 28,4 29,0 28,9°
pH bog 6,27 5,84 - 5,78
pH ytterfilé 5,61 5,52 - 5,47
pH ytterlar 5,69 5,53 - 5,47

Medelvarden p4 samma rad med samma bokstav &igmtifikant skilda P<0,05).

Diskussion

De renkalvar som slaktades i samband med utfodmgeart hade slaktvikter och klassning som lag
pa normal niva fér samebyn (enligt statistik framdbruksverket har den genomsnittliga slaktvikten
for kalvar pa vintern, december till februari, legé 19,7 kg under den senaste 5-arsperioden). For
aldre renar har vi inte motsvarande jamforelsevérde

Renarna, bade kalvar och aldre, 6kade genereikt itnots problem med diarréer. Viktokningen for
kalvar var pa ungefar samma eller nagot lagre aivélen man tidigare sett for renkalvar i forsok da
man utfodrat med pelleterat foder p& vintern (@cobsen m.fl., 1977; Ahman, 1996; Nilsson m.fl.,
2000). Trots att kalvarnas foderkonsumtion sjonk slatet av forsoket fortsatte vikterna att 6ka.
Mildare vader kan mojligen forklara en viss nedgéfmpderkonsumtion. En vanlig observation bland
renagare ar, att renen blir mindre aktiv och migsgier och vilar pa varvintern nar dagarna blir k&ng
och varmare. Samtidigt tycks aptiten sjunka.

Kalvarna okade inte bara i vikt utan visade aventivéxt av skelettet under forsoket. Bade
rygglangd och benlangd ckade, medan viktokningém riesulterade i ndgon markbar ansattningen av
muskler och fett, enligt resultaten av klassnindgftersom samtliga aldre renar slaktades samtidigt,
det okéant om det forekom nagon skellettillvaxt olaiessa djur.

Kottets pH &r beroende av glykogenreserverna (desgin) i musklerna vid slakt. Glykogen bryts ner
till mj6lksyra och sénker kottets pH. Att doma a¥-pardena hade energireserverna i musklerna dkat
som ett resultat av utfodringen, vilket resultéran forbattring av kéttets kvalitet. God néarintigéing
paverkar i allmanhet kottets pH positivt, medamesgtroch anstrangning har negativa effekter (Wik-
lund, 1996). | detta forsok skulle forbattringedér(kningen) av pH-vardena under utfodringen kunna
vara en kombination av god naringstillgang ochrextarna blivit tamare, och darmed mindre benagna
att bli stressade vid hantering. De storre kalvarctade som 6kat mycket i vikt, det vill sdga denso
hade forbattrat sin kondition mycket, hade dockegeltt lagre pH-varden an dvriga som slaktades vid
samma slakttillfalle. Detta tyder pa att forbaiyem av pH i kottet till stor del var ett resultat féar-
battrad kondition hos djuren vilket tidigare vis&isren (Wiklund m.fl., 1996).

Viktutvecklingen under forsoket skilde avsevart laelolika individer. Den viktigaste faktorn ar
troligen att renarna kom igéng att ata olika fésten om vi inte kunde se att diarré hos enskildeare
gjorde nagon skillnad pa viktokning, visar diar@mtt renarnas fodersmaltning i viss man var stord.
Detta kan ha haft negativ paverkan pa renarnasdganatt tillgodogora sig naringsamnena i fodret.
Den tillvaxt, dvs okning av skelettstorlek, somotiserverade under forsoket var i viss man ovantad
eftersom det ofta framhalls att renar inte vaxedeunvintern (ex. Rehbinder & Nikander, 1999).
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Forstket visar att det finns en tillvaxtpotentiabsh renkalvar aven under vintern om bara
naringstillgadngen ar tillracklig.

Resultaten visar att, med de forutsattningar soldeya detta forsok, hinner man fa en betydande
okning av slaktvikterna pa sex veckors utfodringeMigare nagra veckor resulterar i annu battke vi
och kvalitet pa renslaktkropparna. Foderatgangemiilertid hog i relation till viktokningen (2,&

4,7 kg konsumerat foder per 100 gram 6kad slakfdikkalv respektive aldre ren) och det ar tveksamt
om enbart forbattringen i slaktvikt och kvaliteinkanotivera kostnaderna for utfodringen.

Slutsatsen av forsoket blir dock att, om renar nadgoledning (exempelvis radioaktiv fororening)
maste utfodras fore slakt, kan sex veckor ansesesokortaste utfodringstid for att fa bra slakteikt
och god kottkvalitet, och att ytterligare en tilbitveckor kan rekommenderas.
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The effects of wintertime undernutrition on bloegtin, insu-
lin and some protein metabolites of reindeer calves
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The regulation of feed intake, body weight and btadyin animals is poorly known. The animals that
have seasonal cycles in body weight, such as théeaer, decrease their feed intake voluntarily i
winter even if they have free access to high-quédied. It has been suggested that the effecsbba
day-length mediated by hormones such as an insulinsulin-like growth factor is involved in the
regulation of seasonal feed intake and body weigiheindeer. Leptin which is a protein secreted by
white fat/adipose tissue, is now known to playrapartant role in the control of feed intake andybod
weight cycles in mammals. Studies in seasonal spd@ave shown that plasma leptin is modified by
the photoperiod, and that low leptin plays a reldhe saving of energy during the long periods of
food deprivation during winter

The aim of this study was to identify the effectslidferent feeding levels on plasma leptin andiiivs
and a few protein metabolites (total proteins, ailoy urea and creatinine) in reindeer fed eitheirth
preferred winter feed, low-protein lichen (3% cryatetein in dry matter), or high-protein reindeer
pellets (10% crude protein in dry matter) duringhter and spring (from January to June). The
reindeer (male <1 year) were fed their licteehlibitum for 5 weeks, followed by 40% restriction of
energy for 8 weeks and thereafter re-feeding wigh-protein pellets for 6 weeks. The control group
received high-protein reindeer pelletd libitum throughout the experiment. The animals were ex-
posed to natural changes in seasonal ambient tataper(daily Ta varied from -18.4 to +7@8) and
photoperiod (2 h light: 22 h dark in January, addh2ight in June) during the study. Plasma leptin
decreased by 46% and insulin by 54% in the licheug already during thad libitum period bet-
ween January and February, with parallel decreadesdy weight, serum total proteins, albumin and
urea. Leptin remained low during most of the eneggfriction period in March and April, while body
weight decreased. However, at the end of Apriliteptcreased while insulin decreased. During the
re-feeding period in May and June, the body weighd insulin of the lichen group increased in
parallel with total proteins and urea but leptimegned unchanged. Similar significant reductions in
plasma leptin (40%) as in the lichen group in Janwad February also took place in the control
group fed high-protein pelletsd libitum although their feed intake, serum total proteins body
weight remained unchanged. The results show thminlelecreases in reindeer during mid-winter,
independent of food or protein intake, and sugtestthe leptin may be down-regulated by seasonal
factors such as the short light period. Low levEllgptin in turn may down-regulate energy ex-
penditure and inhibit body weight increase. Seruptgin metabolites reflect low protein intake and
possible use of tissue proteins in the reindeeli¢ben.

Publication
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Talviaikaisen aliravitsemuksen vaikutukset porooyais
veren leptiini- ja insuliinitasoihin seka eraisprnoteiini-
metaboliitteihin

Paivi Soppeld, Seppo Saarel3 Ulla Heiskari® & Mauri Nieminen *
'Arktinen keskus, Lapin yliopisto, Rovaniemi (pasdppela@ulapland.fi?Oulun yliopisto, Biologian laitos,
Oulu; °Riista- ja kalatalouden tutkimuslaitos (RKTL), Patkimusasema, Kaamanen.

Eldinten ravinnonoton, ruumiinpainon ja rasvakuaoksnddran sdately tunnetaan vield huonosti.
Niilla elaimilld, joiden paino seuraa vuodenaikojaihteluja, ravinnonotto vahenee talvella sillomk
kun hyvélaatuista ravintoa on vapaasti saatavillghyen paivanpituuden uskotaan liittyvan
ravinnonoton ja ruumiinpainon vuodenaikaiseen $@#dte hormonien, kuten insuliinin tai
insuliininkaltaisen tekijan valityksella. Viimeailset tutkimukset ovat osoittaneet, etté rasvakueiloks
erittdma leptiini-hormoni nayttelee tarkedd osaaakkdiden ravinnonoton ja ruumiinpainon
saatelyssa. Tutkimukset vuodenaikaisilla lajeillaatoosoittaneet, ettd valojakso vaikuttaa leptiinin
eritykseen ja alhainen leptiinitaso on  yhteydessénergian  sddstamiseen  pitkien
ravinnonpuutosjaksojen aikana talvella.

Taman tutkimuksen tarkoituksena oli maarittaa istiéan ruokintatasojen vaikutusta poron veren
leptiini — ja insuliinitasoihin seka erdisiin protémetaboliitteihin (kokonaisproteiinit, albumiinurea

ja kreatiniini). Poroja ruokittiin joko vahan valkista siséltavalla jakalalla (3% raakavalkuaistadu
aineessa), tai paljon valkuaista sisaltavilla redflepeilla (10% raakavalkuaista kuiva-aineessa)
tammikuusta kesdkuun alkuun. Porot olivat alle varodkaisia urosvasoja, joita ruokittiin jakalalla
rajoituksetta elad libitum5 viikon ajan, jonka jalkeen jakalanannon enegegiaa rajoitettiin 40 % 8
viilkon ajan. Kuntoutusjakson aikana eldimia rudikittpaljon valkuaista sisaltavilla pelleteilla 6
viikkoa. Vertailuryhma sai 10% valkuaista siséltiyellettejaad libitum koko kokeen ajan. Porot
olivat alttina luontaisille ulkolampdtilan (paivakeskilampdétila -18.4 - +7.8C) ja valojakson
vaihteluille (2 h valoa: 22 h pimeda tammikuuss&24ah valoa kesékuussa) tutkimuksen aikana.
Plasman leptiini laski jakalaryhmalla 46% ja inBuli54% jo ad libitumruokinnan aikana tammi-
helmikuussa samalla kun porojen painot, seerumikotkaisproteiinit, albumiini ja urea laskivat.
Leptiini pysyi alhaisena suurimman osan energigoittesjaksoa maalis-huhtikuussa samalla kun
painot laskivat. Leptiini kuitenkin nousi huhtikulmpussa insuliini laskiessa. Kuntoutusjakson agkan
touko-kesdkuussa jakalaryhméan paino ja insulisadintyivit samanaikaisesti kokonaisproteiinien ja
urean kanssa mutta leptiinissa ei ollut muutoKgiextailuryhmalld, jota ruokittiin paljon valkuaista
sisaltavilla pelleteilld, leptiini laski tammi-helkuussa samalla tavalla merkitsevasti (40%) kuin
jakalaryhmalla, vaikka vertailuryhman ravinnonotsgerumin kokonaisproteiinit ja painot pysyivat
muuttumattomina. Tulokset osoittavat, ettd lepisdt laskevat porolla keskitalvella riippumatta
ravinnon ja valkuaisen saannista ja viittavat sijhettd vuodenaikaiset tekijat kuten lyhyt valofaks
voi sdadella leptiinid. Alhainen leptiinitaso vaiarostaan vahentdd energiankulutusta ja estaarpaino
nousun. Seerumin proteiinimetaboliittien muutokéetjastavat valkuaisen saantia ravinnosta ja
jakalaryhmalla mahdollisesti my6s kudosproteiintiajotusta.

Julkaisu
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Lichen height as a range management tool
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Sweden.

In reindeer husbandry it is important to avoid aser of lichen resources. The lichen is a slow-
growing perennial resource and changes are diffiounonitor. A previous study showed that lichen
height can be used to estimate lichen biomasshig dtudy we investigated how lichen height
measurements should practically be designed irr dodget enough power to detect changes in lichen
cover. We measured lichen height in transects small (30 m) and a large scale, several transects
(200 m) within the same area. The areas where nltodeave a mosaic age structure of forest stands.
We also repeatedly measured lichen height at thee sspot at different levels of lichen humidity.
Preliminary results showed that lichen height messwere auto-correlated for up to 5 m, but on a
larger scale no auto-correlation was found excdmnMichen cover were fragmented with spots of
pure grass or shrubs, or by stones. Lichen heigistinfluenced by forest stand age as well as forest
density and lichen humidity. Preliminary power aséd showed that about 170 points have to be
measured to detect a change in lichen height ahith power 0.9 and 675 points are needed to
detect changes of 0.5 cm with the same power. Tragegy for use of lichen height is a trade-off-bet
ween the needs of frequent detections of changgdrands (early warnings) and the effort spent on
measuring. The longer time interval between measemes, the fewer points has to be measured for
detecting changes.

Lavhojd som ett verktyg vid betesmarksforvaltning

| renskotseln ar det viktigt att undvika Overutjgtle av lavbetesresurserna. Laven ar en langsamt-
vaxande flerarig resurs och forandringar i dennavart att 6vervaka. En tidigare studie visade att
lavhojd kan anvandas for att skatta lavbiomasdanha studie har vi undersokt hur lavhéjdmatningar
praktiskt bor utformas sa att noggrannheten &adklig for att kunna upptacka forandringar i lav-
tacket. Vi matte lavhojd i transekter pa en litkala (30 m langa) och pa en stor skala, flera &ktes
(100 m langa) inom samma omrade. Omradena valdat dar var mosaik i aldern pa bestanden. Vi
gjorde ocksa upprepade matningar vid olika graseiuktighet i laven. Preliminara resultat visar att
lavhéjdmatningarna var autokorrelerade upp till 5nmen pa storre skalor fanns ingen autokorrelation
bortsett fran omraden dar lavtacket var fragmenhtavarena gras- eller risflackar, eller stenar.-Lav
hojden var beroende av skogens alder och tathet Isaems fuktighet. Preliminara poweranalyser
visade att runt 170 méatpunkter kravs for att upkden skillnad pa 1 cm i lavtacket med power 0,9
och runt 675 matpunkter kravs for att upptackakéiinad pa 0,5 cm med samma power. Strategin for
att anvandning av lavhojd blir darmed en avvagmiralan behovet av tata matningar, som ger tidig
information om foérandringar och trender, och resura som kravs fér matningen. Ju langre inter-
vallet &r mellan matningarna, desto farre punkédrdver matas for att forandringar ska upptackas.
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Animal age but not gender affected the tendernedsalour
of reindeer meat
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Box 5003, N-1432 As, Norway (ellentriumf@gmail.comiNofima-Food, Osloveien 1, N-1430 As, Norway;
3Massey University, Institute of Food, Nutrition akiman Health, PN 452, Private Bag 11 222, Palmerst
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The effects of animal age and gender on tendearabsgolour oM. longissimusamples were asses
sed for reindeerRangifer tarandus tarandughat were either adult (10 males and 10 femalés; a
1.5 yr) or calves (5 males and 5 females, all 6atd)-All animals were traditionally raised under-ex
tensive conditions in northern Norway, Finnmark.

Meat samples were aged for 7 days at“ZJefore being frozen. Calf samples were moredeid
terms of WB shear values for samples cooked intanizath for 90 min at either 6C (1.33vs 4.58

kg; P < 0.0001) or 70C (2.40vs7.19 kg;P < 0.0001).The greater tenderness was not associated with
any significant age effects on sarcomere leng38(s 1.33 um;P = 0.42), ultimate pH (5.5Vs5.62;

P = 0.92), or cooking losses, but the calf sampligshdve a slightly higher average myofibrillar
fragmentation index (97.6s 95.6;P = 0.011).Samples from all groups were characterised by lgavin
very low shear values, which may be attributableart to the very short average sarcomere lengths.
Such short sarcomeres suggest that the thick myibesinents may have penetrated and disrupted the
Z-disk structure, thereby causing an increasendemessThere were no significant differences et
ween samples from males and females for shear f@ices, and no significant interactions between
genderand animal age.

Measures of meat colour by a Minolta Chromametgivte L*, a* and b* values showed that, relative
to meat from the adult reindeer, meat from reinadedres had a lighter colour (L* = 36v8 34.5;P =
0.009), a redder colour (a* = A86.8;P = 0.001), and a slightly higher b* value (-Ov&}-1.44;P =
0.002).The negative average b* values were unexpectedndifficult to interpret in colour terms.
The difference between percentage reflectance@nBand 580 nm was higher for the calf samples
(1.80vs 1.36; P < 0.001), which suggests that they had formed ihessnyoglobin at the time of
measurement. The significant effect of age on esndneat colour reported here was not associated
with any significant age effects on haem iron cofter on levels of intramuscular fat, althoughttha
was slightly higher for the calf group (0.940.74%;P = 0.40), and there was a trend for non-haem
iron levels to be lower in the calf samples (0v8D.79 mg/100gP = 0.07). None of the meat colour
parameters differed significantly between samptemfthe male and female groups, and there were
no significant interactions between gender and ahage.

It is concluded that with an increase in age frexnnsonths to adult, a decrease in the tenderness of
reindeer meat can be expected along with a dargesfithe colour of that meat, although even from
adults the meat was very tender, and even froncdhes it was quite dark. With regard to the gender
effect, it should be noted that the adult femalesenolder on average (5 to 10 yeass>1.5 years),
which means that it is possible that a gender effes masked to some extent by an age effect in the
oppositedirection.
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Dyrets alder, men ikke kjgnn pavirket magrhetenargén i
reinkjatt
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Det ble undersgkt om effekten av alder og kjgnrirkdvmarhet og fargeM. longissimus reinsdyr
(Rangifer tarandus tarandusom var enten voksne (10 hannkjgnn og 10 hunnkjaiten,> 1.5 ar)
eller kalver (5 hannkjgnn og 5 hunnkjgnn alle 6-eder gamle). Alle dyrene var fra tradisjonell
reindrift i Nord Norge, Finnmark

Kjottpravene ble mgrnet i 7 dager ved 2@ fgr de ble frosset. Kalvekjgtt prgvene var mizies
verdier. WB skjeerekraft for prgver som var kokanmbad i 90 min ved enten 60 °C (1v&34.58 kg;

P < 0.0001) eller 70C (2.40vs 7.19 kg;P < 0.0001). Den gkte mgrheten hadde ikke sammenheng
med alderseffekten pa sarkomer-lengden (¥3833 um;P = 0.42), slutt pH (5.5¥s5.62;P = 0.92)
eller koketap. Kalveprgvene hadde noe hgyere gmsnitts myofibrillar fragmentation index (97.0
vs 95.6;P = 0.011). Pragvene fra alle grupper kunne sies ééaldskjaerekraft, som kan vaere pa grunn
av de korte gjennomsnitts sarkomere lengden. &iikee sarkomer lengder kan ha en sammenheng
med at den tykke myosin filamenten kan ha gjennastbag forstyrret Z-disk strukturen, og dermed
kan ha gkt mgrheten. Det var ingen signifikantKjglé mellom prgver fra hunnkjgnn og hannkjgnn
skjeerekraft verdier, og heller ingen signifikantnsaill mellom kjgnn og alder pa dyret.

Malinger av kjgttfarge med Minolta Chromameter sgimL*, a* og b* verdier, viste at kjatt fra
voksne reinsdyrrelativt til kjgtt fra reinsdyrkalver hadde en lysefarge (L* = 36.2vs 34.5;P =
0.009), var rgdere (a* = 7\ 6.8; P = 0.001) og hadde en noe hgyere b* verdi (-&g4..44;P =
0.002). De negative gjennomsnitts b* verdiene k&e iforventet og den er vanskelige & forklare da
det ikke observeres ofte pa kjgttdyr. Forskjellegllam prosent refleksjonen ved 630 nm og 580 nm
var hgyere for kalveprgvene (1.86 1.36; P < 0.001), som dermed foreslas & danne mindre met
myoglobin ved maletidspunktet. Den signifikante eatibffekten pa kjattfargen som rapportert her
hadde ikke sammenheng med noen signifikant ald&ktewv heme jern innhold, og heller ikke i av
nivaet av intramuskleert fett selvom der var noeeney kalvegruppen (0.94s 0.74%;P = 0.40). Det
var en trend at ikke-heme jern nivaer var lavegalveprgvene (0.62s0.79 mg/100gP = 0.07). Det
var ingen forskjell i noen av kjgttfarge parametenellom prgver fra hunnkjgnn og hannkjgnn
gruppene, og det var heller ingen signifikant iaksjon/samspill mellom kjgnn og dyrets alder.

Det ble konkludert med at en gkning i alder frassel@neder til voksne dyr, medfarer at mgrheten i
reinsdyr minke, sammen med at kjgttfargen blir reggk Kjgtt fra voksne reinsdyr kan likevel veere
mart, og Kjett fra kalver kan veere ganske markadén Angaende kjgnnseffekten, sa bar det legges
merke til at voksne hunnkjgnn hadde hgyere gjennittasalder (5 til 10 dws >1.5 ar), som igjen
betyr at det kan veere mulig at kjgnnseffekten kjeltsav alderseffekten i motsatt retning.
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Consumer evaluation of three meat products madahe @ity
and premium grade reindeer meat
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Premium cuts of inspected reindeer meat (steakg@asis) can readily be marketed in retail outlets
and restaurants. However, over 60% of the meatusexti from a carcass is of utility grade. Value-
added processing of this meat can be used to dxmamket potential. Many different methods of
processing and preparation of utility meat aredglly used to produce a desirable end product, with
slicing, grinding and cubing being the most commamed methods to improve value and increase
marketability. The American consumers, processetsjlers and restaurants need to be educated on
the unique characteristics of reindeer meat. Tl gbthis study was to compare two new processed
reindeer meat products and compare their accejyabith the traditional Alaskan reindeer stew.

A total of 8 reindeer steers (ages 3 to 6 year} foton the AFES Reindeer Research Program herd
(University of Alaska Fairbanks; UAF) were usedhe study. The reindeer were transported to Delta
Meat and Sausage (Delta Junction, Alaska) and Istated under USDA inspection. Carcasses were
de-boned into two partitions: primal cuts (tendexlatrip loin, and topside) and “secondary” cugh (
other muscle groups). The “secondary” muscle graupse divided into two pooled samples; one
sample consisted of the cuts silverside, knuckieyrand chuck roast (called premium grade) and the
other sample included meat from the shanks, ndstage and shoulder (utility grade). The premium
and utility grade pooled samples were each furtfigided into three sub-samples which were
processed using commercial equipment to createdliied, cubed and ground products. All meat
samples were frozen after boning and stored atG2mntil processing at the SFOS Fishery Industrial
Technology Center in Kodiak, Alaska. The slicedhanliand ground meat was packaged and re-frozen
and transported to the Cooperative Extension Seiesearch Kitchen (UAF, Fairbanks) where the
three products (hamburgers, thin sliced stir frah@nd stew in gravy) were manufactured.

A consumer preference test of the three differentiycts was carried out in connection with the
Alaskan Federation of Native's annual conventiorct@@er 2006 in Anchoragel42 consumers
participated in the test. The consumers preferredycts made from the utility grade meat for the
hamburgers and thin sliced product. However, theas no preference shown between the premium
and utility grade stew meat products. These redllitstrate the importance of processing technique
and cooking method for the final eating qualityddgferent meat cuts.
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Konsumenttest av tre renkottsprodukter

Eva Wiklund *% Greg Finstad, G. Aguiar?, S. Worker* & P. J. Bechtef

'AgResearch Ltd., Ruakura Research Centre, MIRINiTigy East St, Private Bag 3123, Hamilton, New Zwehla
(Eva.Wiklund@agresearch.céReindeer Research Program, University of AlaskiapBaks, School of Natural
Resources and Agricultural Sciences, Fairbanks, 98K75-7200, USA’USDA-ARS, Subarctic Agricultural
Research Unit, Univ. of Alaska, Fairbanks, 245 @INBdg., Fairbanks, AK 99775-7220, USA.

Vardefulla styckningsdetaljer fran renslaktkropgam t.ex. ytterfilé, innanlar och andra stekar kan
latt marknadsforas till butiker och restaurangeenhbara 40% av en slaktkropp bestar av vardefulla
styckningsdetaljer och darfor ar vidareforadlingtigit for att hoja vardet pa resten av slaktkroppen
Det finns manga olika metoder for vidareforadlingkétt/styckningsdetaljer, t.ex. skivning, malning
och tarning som ar nagra av de vanligaste teknikeom anvands. Den amerikanska konsumenten,
foradlingsindustrin, detaljister och restaurangeista informeras om de unika egenskaperna hos
renkott. Malet med denna studie var att jamforafévadlade renkéttsprodukter med den traditionella
tillagningsmetoden for renkott i Alaska (ren-grikalbps).

Totalt anvandes 8 kastrerade renar (harkar, 3r) @ AFES Reideer Research Programs forsoks-
hjord (University of Alaska Fairbanks, UAF) i undékningen. Renarna transporterades till Delta
Meat and Sausage (Delta Junction, Alaska) ochaslakt enligt normal rutin (under USDA-kontroll).
Vid styckningen delades styckningsdetaljerna upgwa grupper: "vardefulla” styckningsdetaljer
(innerfilé, ytterfilé och innanlar) och "mindre w@fulla” styckningsdetaljer (alla andra muskel-
grupper). Den "mindre vardefulla" gruppen deladdsane upp i tvd samlingsprover, ett prov bestod av
styckningsdetaljerna ytterlar, fransyska, rosthifh entrecote ("hdg kvalitet”) i det andra provet
ingick kott fran lagg, hals, revben/brostkorg odyl{”lagre kvalitet”). Samlingsproverna "hég” och
"lagre” kvalitet delades i ytterligare tre undergper som anvandes for kommersiell vidareforadling
till renskav, grytbitar och kottfars. Alla kottprewfrystes forst efter styckning och lagrades @id °C

tills de vidareforadlades vid SFOS Fishery Indastiliechnology Center i Kodiak, Alaska. De for-
adlade produkterna (renskav, grytbitar och kofifaekumférpackades och transporterades frysta (-20
°C) till Cooperative Extension Service Researcltién (UAF, Fairbanks) dar tre produkter tillagades
(rengryta/kalops, renskav och hamburgare).

Konsumenttestet av de tre olika produkterna gjordeemband med Alaskan Federation of Natives
arliga sammankomst (oktober 2006 i Anchorage). Rd@sumenter deltog i testet. Konsumenterna
foredrog hamburgare och renskav som tillverkatsdam "lagre” kvaliteten pa styckningsdetaljer
jamfort med hamburgare och renskav tillverkat am dedgre” kvaliteten. For rengrytan/kalopsen
fanns enligt konsumenterna ingen skillnad mellamliea kvaliteterna pa styckningsdetaljer for den
slutliga atkvaliteten. Dessa resultat illustrertirdet ar viktigt med ratt val av styckningsdetadjh
tillagningsmetod for atkvaliteten hos olika forédiaprodukter.
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Deer ked — a threat to reindeer herding?

Sanna-Mari Kynkaanniemi'', Raine Kortet', Laura Harkénen?, Arja Kaitala *, Tommi
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Forest Research Institute, Joensuu Research UmtBBx 68, FI-80101 Joensuu, Finlarijniversity of
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The deer kedL{ipoptena cenjiis an ectoparasitic louse fly capable of infegtuarious cervids. It has
spread rapidly towards the northern latitudes mafid during the last four decades. At present, the
northern distribution limit of this louse fly is e southern part of the Finnish reindeer herdirgz.
The deer ked has a great potential to cause hatard®indeer health. The present experiment
investigated if the deer ked can use the reindeerlast and if medical treatment against thisguara
would be available. Twelve reindeer were infecteithvB00 flies each while another six control
animals were not experimentally infected (group Ihfection, group Il = Infection and Medication,
group Ill = Control). In groups | and Il reindearatched themselves leaving bare patches and chafes
in the pelt. Reindeer in group Il were treated vétibcutaneous ivermectin after two months. After
five weeks the ivermectin-treated animals had aldgd flies while the non-treated animals had live
and dead deer keds and a single pupa. The diffeseimcthe numbers of live and dead deer keds
between the groups | and Il were statistically gigant because the reindeer of the group Il had no
live deer keds and number of dead flies in thatugraas higher than in group I. The results suggest
that the deer ked could use reindeer as a hosthatdvermectin would be effective against this
parasite. More studies are still needed aboutigfint timing of the medication and the efficacy agi

a high number of deer keds.

Hirvikarpanen — uhka poronhoidolle?

Hirvikarpéanen Lipoptena cenji on taikarpasiin kuuluva hirvieldinten ektopartisiSuomessa se on
levinnyt nopeasti kohti pohjoista ja talla hetkd#&inneisyysalue yltda poronhoitoalueen eteldejal
Hirvikarpanen voi olla poroille terveysriski. Tutkuksessa pyrittiin selvittdmaan, voiko hirvikéarpéne
hyddyntaé poroa isantaelaimené ja voidaanko hirpésta torjua loisladkkeella. Kokeessa oli 18
poroa, jotka muodostivat kolme ryhmaa (ryhma | eigbma, ryhma Il = laakitysryhma, ryhma Il =
kontrolliryhma). Ryhmien | ja Il poroihin istuteiti hirvikarpasia (300 / poro). Ryhmien | ja Il poro
rapsuttivat itsedan ja karvapeitteissa oli aukkajhankaumia. Kaksi kuukautta mydhemmin ryhman
Il poroihin injektoitiin ivermektiini-loislaakettdViiden viikon kuluttua hirvikarpaset laskettiin ja
ryhmasta | 10ytyi myds yksi kotelo. Kuolleiden j#éen hirvikdrpasten osalta 16ytyi tilastollisesti
merkitseva ero, koska ryhman Il poroissa ei ollétvié hirvikarpasia ja kuolleita hirvikarpasia oli
enemman kuin ryhmassa |. Tutkimuksen tulosten peella hirvikarpédnen voi kayttaa poroa isanta-
elaimena ja ivermektiini-loisladke nayttaisi vaitavian hirvikarpaseen. Kuitenkin tarvitaan lisatéeto
ladkityksen oikeasta ajankohdasta ja tehokkuudesteeampaa hirvikarpasmaaraa vastaan.
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Setaria tundraan emerging filarioid nematode parasite in
Finnish cervids

Sauli Laaksonen & Antti Oksanen
Finnish Food Safety Authority Evira, Fish and WiiellHealth Research Unit, P.O.Box 517, FI-90101uQul
Finland (sauli.laaksonen@evira.fi).

Extended abstract

Introduction

The filarioid nematodeSetaria tundrawas first described in semi-domesticated reindeeArk-
hangelsk area, Russia, in 192&tariasp. infections appear to have emerged in Scanidinaervids

in the late 1960s. In 1973, tundrawas observed for the first time in northern Norweayere there
was an outbreak of peritonitis in reindeer. Alsol®i73, tens of thousands of reindeer died in the
northern part of the Finnish reindeer husbandrpa.a8evere peritonitis and large numbersSefaria

sp. worms were commonly found. Following this, theid®nce ofSetariasp. infection in reindeer in
Scandinavia diminished.

Peritonitis outbreak

According to meat inspection data and clinical repérom practising veterinarians, an outbreak of
peritonitis in reindeer started in 2003 in the beub and middle part of the Finnish reindeer heydin
area. The outbreak was causedSeyarianematodes. In the province of Oulu, the proportbrein-
deer viscera condemned in meat inspection due rasitia lesions increased from 4.9% in 2001 to
47% in 2004 and in Lapland from 1.4% in 2001 to 4i8%2005. The focus of the outbreak moved ap-
proximately 100 km north yearly so that in the y2@05 only the reindeer in the northernmost small
part of Finland were free of associated changethdrsame time the outbreak seems to have settled i
the southern area. Peritonitis was common bothditt@and calves but the degree of peritonitis was
much more severe in calves. The habitus of heavibcted calves expressed decreased welfare; low
body condition and undeveloped winter coat. Thetrnmspection findings of peritonitic reindeer carc-
asses included ascites fluid, green fibrin deppaithesions and live and de&dtundranematodes.
Histopathologically, changes indicated granulomatperitonitis with lymphoplasmacytic and eosino-
philic infiltration. No specific bacterial growthag found. No significant impact on meat pH values
nor on organoleptic evaluation of meat was founiger€ was a significant positive correlation bet-
ween worm count and the degree of peritonitis andgative correlation between the degree of peri-
tonitis and back fat layer. The present study regethatS. tundracan act as a significant pathogen
for reindeer, which was evident at bo#imte and post morteminspection and in histological
examination.

Setaria tundra

The causative parasite was morphologically and cudde biologically indistinguishable froiBetaria
tundra The genusSetariaincludes 43 species found in the abdominal cavitie artiodactyls. All
these species produce microfilariae (mf) which @esent in host blood where they are available to
the arthropod vectors. The mfs are taken up irbtbed meal of the vector where they develop into
the infective third larval stage. When the vecegds again, the larvae break out and enter theetiss
of the definitive host.

Microfilariae

In order to gain knowledge about the basic biolapidemiology and transmission dynamics of this
parasite, blood samples f&@. tundramicrofilariae (smf) were collected from reindeerdaother
cervids during the follow-up period 2004 to 200&eTprevalence and densities of smf were higher in
reindeer calves than in adults, overall prevaldraing 42%. The focus of microfilaremia moved north
and settled down in the south simultaneously whih peritonitis outbreak. The peak microfilaremia
occurred in the first summer after the infectior amf disappeared from the blood after two years.
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Captive reindeer were smf positive over the ye&ae pre-patent period &. tundrawas estimated to
be about 4 months, and the life span at least Ithmo

Wild cervids

In order to monitor the parasite dynamics in naty@rasite samples from wild cervids were also
collected (moose, white-tailed deer, roe deer aitdifarest reindeer). In moose, only few casesref p
adult encapsulatef. tundranematodes on the surface of the liver but no patisowere detected.
Two roe deer examined fresh in the field I®dundranematodes in abdomen but no peritonitis. Of
34 wild forest reindeer, 62% had changes associaitd S. tundra.lt is not known if the high
percentage of wild forest reindeer shot in Kainuthwigns of peritonitis caused I8/ tundrais as-
sociated with the decrease of the population fraf0lindividuals in 2001 to 1000 in 2005. The
overall smf prevalences for moose, wild forest de&r and roe deer were 1.4-1.8%, 23% and 39%,
respectively. No smf were found in any of 17 whaded deer examined.

Antiparasitic treatment

Ivermectin was efficient against addt tundraand its smf. Autumn, and to a lesser degree summer
treatment of reindeer calves with injectable ivestimeresulted in decreased severity of peritoritid
perihepatitis in reindeer calves due to setarideishe case of necessity for animal welfare reason
treatment during early autumn round ups shoulddsesidered. On the population level, massive and
routinely applied antiparasitic treatments can ionprthe health of breeding reindeer and decrea&se th
mortality and the number of carriers but during thebreak could not prevent its movement and
expansion to the north.

Vectors

Mosquitoes, particularhAedesspp. and to a lesser extelophelespp., have an important role in
the transmission d§. tundrain the reindeer herding areas of Finland. The peena of Finnish mos-
quitoes naturally infected b§. tundravaried from 0.5 to 2.5%. The rate of developmentbsquit-
oes was temperature dependent. Infective larvae yersent approximately 14 days after a blood
meal in mosquitoes maintained at room temperataeaf 21 °C), but did not develop in mosquitoes
maintained outdoors for 22 days at a mean temperatul4.1 °C. The third-stage (infective) larvae
had a mean length 14%in (SD 207), and width 28m (SD 2).

Dynamics

Warm summers apparently promote transmission andsie of disease outbreaks by favouring the
development of5. tundrain its mosquito vectors, by improving the devel@minand reducing frost
mortality of mosquitoes, and finally by forcing theindeer to flock and stay on mosquito rich wet-
lands. Thus we predict that an anticipated chaagearmer climate has the potential to promote the
further emergence of filarioid nematodes and tiseaBe caused by them in the north-boreal and sub-
arctic areas.

This presentation is based on:
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Reindeer Forage and Supplementary Feeding in agiitgan
Climate
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Reindeer herding and its operational environmenthzhanged in many ways in Finnish Lapland
during the last decades. The pastures have beeunsedeand during recent years also the availability
of reindeer winter forage has deteriorated duehtinges in winter climate. Consequences of extreme
weathers, such as ice encasement and/or exceptitimak snow cover have aggravated the digging
conditions and availability of forage of reinde€he aim of our research is to get new informatian f
modelling good feeding practice and to develop w&shof supplementary feeding as environment-
friendly as possible. In the biological sectiortlut project, we will study experimentally the effef
supplementary feeding of reindeer on the speciesposition and soil characteristics of sub-xeric
heath forest. The aim of the anthropological sectbthis research is to study the experience-based
knowledge of the reindeer herders about reindestiig and the related traditions. This research wil
be conducted in reindeer herding co-operatives amiastunturi, Oraniemi and Kuukas in co-
operation with local reindeer herders. The rese@diased on exchange of know-how between the
southern and northern reindeer herding districteding experiments in the field, monitoring of
reindeer, vegetation mapping, interviews of reimdeerders and participatory observation in field
work. Experience-based knowledge about reindeagoand supplementary feeding will be collected
from the reindeer herders, and combined with sdierknowledge. Results of our project will be
useful for the development of reindeer herding a®w@ce of livelihood particularly in the northern
reindeer herding districts.

Poron ravinto ja lisdruokinta muuttuvassa ilmastoss

Poronhoito ja sen toimintaympdaristd ovat muuttunSebmen Lapissa monin eri tavoin viime
vuosikymmenten aikana. Viime vuosina poron tahimaen saatavuus on heikentynyt muuttuvan
talvi-ilmaston vuoksi. Adrevien sdiden seurauk&eten lumettoman maan pinnalle muodostunut
jaékuori ja/tai poikkeuksellisen paksu lumipeiteabwaikeuttaneet porojen kaivuuolosuhteita ja
ravinnon saantia luonnonlaitumelta. Tutkimukseroiti®ena on tuottaa uutta tietoa poron ruokinnan
hyvan toimintatavan mallin ja kehittdd porojen ahgokintamenetelmia mahdollisimman
ymparistoystavallisiksi. Tutkimuksessa biologisegsaudessa selvitetdaan kokeellisesti lisaruokinnan
vaikutus kuivan kangasmetsdn kasvipeitteen lajikonekseen ja maaperan ominaisuuksiin
muuttuvassa ilmastossa. Tutkimuksen antropologmssuuden tavoitteena on selvittdd tutkimus-
paliskuntien poronhoitajien oma tietous poron roakista ja siihen liittyvista perinteista. Tutkimus
suoritetaan Hammastunturin, Oraniemen ja Kuukadiskpmnissa yhteistytssa paikallisten poron-
hoitajien kanssa. Tutkimus perustuu eteldisterofgqisten paliskuntien vélisen tietotaidon vaihtoon
porojen ruokintakokeisiin, porojen seurantaan, téetrroksen kasvillisuuskartoituksiin,
maaperamittauksiin sekéd poronhoitajien haastaltieluja osallistuvaan havainnointiin yhteisissa
kenttatdissa. Tutkimushankkeessa ker&tddn tutkiatisgpntien poronhoitajien kokemusperdinen
tietous porojen ruokinnasta ja se yhdistetddn tgssauissa hankkeissa tuotettavaan ja aiempaan
tieteelliseen tietoon. Tutkimustulokset hyodyttayétkehittdvat poroelinkeinoa erityisesti poron-
hoitoalueen pohjoisissa paliskunnissa.
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Ecosystem services — solution for sustainable Izaquks
management? Reindeer herding aspect in a casedtimhest
Lapland, Finland

Timo Kumpula®, Ari Tanskanen', P. Vihervaara® & B. Burkhard *
'Department of Geography, University of Joensuu;8@101 Joensuu, Finland (timo.kumpula@joensuu.fi);
“Department of Biology, University of Turku, FinlariiEcology Centre, University of Kiel, Germany.

The concept of ecosystem services (ES) is ratherseentific invention, which can offer an approach
to prevent ecological problems caused by humammcéind to solve conflicts arising from land use
questions. Since the ES were launched as a malnofothinking in the Millennium Ecosystem
Assessment 2005, there has been huge increasarggntowards them. Despite of the scientific, and
also economical and political, enthusiasm for ti&dpproach, there has been published quite a few
case studies yet. In our case study, we studiedthevieS interface with the landscape planning and
management in Forest Lapland, in northern Finland.

In this presentation, our aims are: 1) to introdtiee methodology and various databases, which can
be used in an applied research on the ES. We Wwilaasify what ES various biotopes of the study
area in Forest Lapland do offer, and 3) examine Hlogv different land use forms affect to the
provision of ES in the study area.

There has been a controversial debate about tdeusa in Forest Lapland for a long time. The main
participants of this complicated issue are foreptgple, reindeer herders and tourism actors, Ibat a
other local people, conservationists and gold diggare relevant stakeholders. Especially the
importance of tourism has increased a lot recantiierms of employment rate and income. At the
same time forestry has been facing radical chamdgesh have for example lead to the closure of
Finland’s northernmost pulp factory in Kemijarvi are the main part of the wood logged from Forest
Lapland was processed.

Ecological processes are slow in the Arctic. Trepraduction, photosynthesis and decomposition
need time. Hence, the amount of energy storeddaretiosystems is low. Thus, the ecosystem is very
fragile for sudden human impacts. Local flora aadnia have evolved and adapted to the harsh
environmental conditions, but not to the high raied impacts of modern land use change, like e.g.
caused by forestry.

Methodologies of landscape ecology offer some bamits to get a grip on ES research. We used
remote sensing, geographical information systentS)(Gtatistical analyses and interviews to bupd u

a land use and landscape change database for BSisn@he determination of ES was based on
current ecological literature and interviews of plep whose livelihood has been dependent on
nature’s properties. On a regional scale we corsidéree reindeer herding districts (Ivalo, Lappi
and Hammastunturi) of which the CORINE land-covetatbase provides current land-use data.
Moreover, the GIS database includes: soil datmatk data, topographical data, DEM, road networks
etc. Individual land use classes and other GIS wata merged to different polygons. These polygons
were linked to selected ecosystem services and-sacinomical gains and impacts.

Finally, we discuss about the opportunities andpiltfalls of the used methodology for ES research.
The concept of the ES has great potential to inreda new forum of discussion for different
stakeholders and decision-makers to take ecosysdtanacteristics and the importance of biodiversity
into account for sustainable landscape planningnaaidagement.
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Ekosysteemipalvelut — ratkaisu kestdvaan maankayton
hallintaan? Poronhoidon nakdkulma Metsa-Lapin tepassa

Timo Kumpula®, Ari Tanskanen', P. Vihervaara® & B. Burkhard *
'Department of Geography, University of Joensuu,080Joensuu (timo.kumpula@joensuu.fipepartment of
Biology, University of Turku?Ecology Centre, University of Kiel, Germany.

Ekosysteemipalveluiden merkitys uutena lupaavan@oke ratkaista ihmisten toiminnasta aiheutuvia,
ymparo6ivaad luontoa uhkaavia ongelmia on herattaaljon kiinnostusta viime aikoina. Kasite nousi
tutkijoiden tietoisuuteen Vuosituhannen ekosystagwion (Millennium Ecosystem Assessment 2005)
julkaisemisen jalkeen. Saamastaan mielenkiinnostdirhatta ekosysteemipalveluiden tutkimuksessa
kaytetyista aineistoista ja metodologiasta on aisstksi olemassa vain vahan julkaisuja.

Olemme tutkineet Metsa-Lapin ekosysteemien tuotahyddykkeita ja prosesseja seka erilaisten
maankayttémuotojen vaikutuksia kolmen paliskunnéueella (Hammastunturi, Lappia ja Ivalo).
Tassa tyossa 1) esittelemme, millaisia aineistajangnetelmid olemme soveltaneet ekosysteemi-
palveluiden tutkimisessa; 2) luokittelemme, mitéo®ksteemipalveluja tutkimusalueella esiintyvat
biotoopit tuottavat; seka 3) tarkastelemme, mitdaiset maankayttomuodot vaikuttavat ekosysteemi-
palveluiden tuotantoon.

Metsa-Lapin maankaytosta on keskusteltu ja kiigteitkaan. Paaosapuolina maankayttéa koskevassa
kiistassa ovat olleet metsatalouden, matkailungeomhoidon edustajat, edella mainittujen tahojen
lisaksi tarkeitd osapuolia ovat alueen asukka#tengat ja luonnon virkistyskayttgjat, kullankaiat
sekd luonnonsuojelun puolestapuhujat ja viranorhaBstyisesti matkailun merkitys alueellisesti
tarkeana elinkeinona on viime vuosina kasvanut itigudsti. Samaan aikaan metsateollisuuden ja
metsatalouden toimintaympadristéssé on tapahtuntkittdeid muutoksia, joiden seurauksena on mm.
suljettu Kemijarvellad sijainnut Suomen pohjoisinlgehdas. Myos kaivosteollisuuden vaikutukset
ekosysteemipalveluiden paikalliseen tuotantoon ati®la merkittdvid, ja alan toiminta on viime
aikoina vilkastunut monin paikoin Pohjois-Suomessa.

Arktisten ja subarktisten alueiden biologiset pes#e ovat hitaita. Yhteyttdminen, biomassan
tuottaminen (puu mukaan lukien) ja hajottaminentivataikaa — ekosysteemien kaytettavissa oleva
energiamaara on alhainen verrattuna lampimampiieisiin. Muun muassa néaistd syista johtuen
pohjoisten alueiden ekosysteemit ovat hyvin herkkignistoiminnasta, kuten esimerkiksi metsa-
taloudesta, aiheutuville nopeille maankayton musittek

Ekosysteemipalvelututkimuksessa voidaan sovelta@iltacosin menetelmid, joita on kehitelty esim.
maisemaekologiassa. Kartoitimme tutkimusalueeltateséssa olevat paikkatieto- ja kauko-
kartoitusaineistot, joita on saatavilla runsaaBaaasiallisena paikkatietoaineistona kaytimme koko
Euroopan kattavaa yhtendistettya CORINE 2000 -neiinjuokitusta. CORINENn ja
Maanmittauslaitoksen, Metsahallituksen, Paliskumtghdistyksen, kaivosrekisterin, Tielaitoksen,
Ymparistokeskuksen ja muinaisaineistorekisterinkletietoaineistojen avulla selvitettiin alueen
maankayttdmuodot. Lopuksi arvioitiin eri maanpaitbkkien ja maankayttdmuotojen merkittavyytta
ekosysteemipalvelujen tuotantoon paliskunnittain.

Lopuksi pohdimme ekosysteemipalvelumenetelmén masalaksia ja heikkouksia. Ekosysteemi-
palvelujen vertailu tarjoaa kiistanalaiseen Metséih maankayttokysymykseen uuden lahesty-
mistavan, jonka avulla voidaan huomioida erilassistaankayttomuodoista myds biodiversiteetille ja
ekosysteemien toiminnalle aiheutuvia vaikutuksifiodysteemipalveluiden konsepti tarjoaa uuden
vuorovaikutuskeinon asiantuntijoiden, sidosryhmign poliittisten paatoksentekijoiden valiseen
keskusteluun pohdittaessa ekologisesti, sosiatilijsemloudellisesti tasapainoista suhdetta erama
kayttémuotojen valilla
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Condition and use of reindeer winter pastures enndture
conservation areas in northern Lapland

Mauri Nieminen
Finnish Game and Fisheries Research Institute (RKReindeer Research Station, Toivoniementie 246, F
99910 Kaamanen, Finland (mauri.nieminen@rktl.fi).

Extended abstracin Finland 84%, all the nature conservation adassituated in the reindeer herd-
ing area which includes nearly 30% of the totablamea. The amount of the protected land area in-
creases considerably in the northern part callsijdated reindeer herding area, and 74% of all the
national parks and strict nature reserves in Fthkme here. Nature parks and strict nature resanees
the essence of Finnish nature conservation andeeirhusbandry has legal rights to use these aseas
pastures. According to a questionary research titeces of chairmen of 26 reindeer herding co-
operatives towards nature conservation were vesjtipe. The pastures in the protected areas were
considered to be in better condition than elsewberause there is no forestry in those areas. These
areas are important especially in the winter (adiogrto 39% of the chairmen) and spring (30%)
(Forsblomet al., 2006).

The aim was to study the condition, use and amoftintindeer winter pastures in nature parks and
strict nature reserves of northern Lapland comp#weother areas. The assumption was that nature
conservation has had positive effects on wintetypas. The study areas were the Kevo nature reserve
(712 knf) in the reindeer herding co-operative of Paistrintbe Lemmenjoki nature park (2856 Ym

in the herding co-operatives of Muotkatunturi, Bakra and Kuivasalmi, the Pallas-Yllastunturi
nature park (1020 kfpin the herding co-operatives of Nakkala, Kyrd,dio and Alakyla, the Urho
Kekkonen nature park (2541 kpin the herding co-operatives of Ivalo, Lappi a¢emin-Sompio, the
Sompio nature reserve (179 ®nin Lappi and the Maltio nature reserve (148°kiand part of the
Varrié nature reserve (125 kjrin Kemin-Sompio. The state of the lichen pastuvas determined by
using the measurements of the reindeer researtbnsia two hectares wide experiment sites in 363
locations in lichen heaths. The vegetation coveheh Cladina, Cladoniaspp.) height and biomass
were measured using 0.25° wide vegetation plots. The amount of arboreal dich Alectoria,
Bryoria sp.) was estimated from trees in the reach of redear (< 2 m) inside the diameter of 4 m
wide circles. The acreages of lichen, arboreaklicheaf, dwarf shrub and grass pastures were-calcu
lated from the satellite image modifications usiAgeGIS 8.3 software (Kumpulat al, 2004,
Nieminen, 2008).

The lichen pastures in the whole study area weagilyegrazed. But the height, cover and biomass of
reindeer lichens were usually significantly highrethe protected areas compared to other aredise In
nature parks and strict nature reserves, the anethe biomass classifies the lichen mat as beiag
slowly renewing state and the height as being heavily deteriorated state (Forsblom, 2007; Niemi-
nen, 2008). However, in the Lemmenjoki nature pamkdl Kevo nature reserve the height of lichens
were slightly lower. Also in the Pallas-Yllasturitaature park the height was slightly lower anderov
and biomass were significantly lower compared tepareas. The Kevo nature reserve and the Pallas
-Yllastunturi nature park were the most heavilyzgd only a negligible amount of arboreal lichens
were available in the Kevo. The cover of dwarf &lsrin the lichen heaths was significantly higher
outside the protected areas but there was noffisigni difference in the cover of grasses. Thereswe
small amounts of arboreal lichens in the co-opeeatibut significantly more in the lichen heaths of
the Lemmenjoki nature park, slightly more in thdld@aYll&stunturi nature park, and significantlyge

in the Urho Kekkonen nature park compared to amadside. According to satellite image modi-
fications there were more winter pastures and dessmer pastures in proportion to land acreage in
the nature parks and strict nature reserves comipar@her areas. The density of reindeer excdess t
reference values in herding co-operatives of tharbenjoki and Pallas-Yllastunturi nature parks. The
state of the winter pastures in the protectionsameas preferable compared to other areas but tb mee
the protection aims the number of reindeer mudtdme lower in reindeer herding co-operatives.

References down on next page.
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Poron talvilaidunten kunto ja luonnonsuojelual@Mohjois-
Lapissa

Mauri Nieminen
Riista- ja kalatalouden tutkimuslaitos, Porontuthdasema, FIN-99910 Kaamanen (mauri.nieminen@iyktl.f

Suomessa 84% kaikista luonnonsuojelualueista sgaiporonhoitoalueella, joka on noin 30% koko
maa-alasta. Suojellun alueen maara lisdantyy siiyp@goisosassa ns. erityisella poronhoitoalueella
ja 74% kaikista Suomen kansallispuistoista ja lwmuistoista sijaitsee talla alueella. Kansallgs- |
luonnonpuistot ovat tarkeita Suomen luonnonsudglyb porotaloudella on oikeus kayttdd myos
naitd alueita. Kyselytutkimuksen mukaan puistojpalgien poroisénnat (N=26) suhtautuivat
luonnonsuojeluun hyvin positiivisesti. Kansallia- luonnonpuistojen laidunten arveltiin myds olevan
paremmassa kunnossa, koska alueilla ei ollut natsdta. Nama alueet olivat erityisen tarkeita
laitumia talvella (39%) ja kevaalla (30%) (Forsblah al, 2006). Tarkoituksena oli tutkia talvi-
laidunten kuntoa, kayttta ja maaraa Pohjois-Lapimskllis- ja luonnonpuistoissa. Oletuksena ol§ ett
luonnonsuojelulla olisi ollut positiivisia vaikutsla talvilaitumiin ja niiden kuntoon. Tutkimusaluee

oli Kevo luonnonpuisto (712 ki Paistunturin paliskunnassa, Lemmenjoen kansalksp (2856
km® Muotkatunturin, Sallivaara ja Kuivasalmen paliskissa, Pallas-Yllastunturin kansallispuisto
(1020 knf) Nakkalan, Kyrén, Muonion ja Alakylan paliskunrassJrho Kekkonen kansallispuisto (2
541 knf) Ivalon, Lapin ja Kemin-Sompion paliskunnissa, $@on luonnonpuisto (179 kinLapin
paliskunnassa ja Maltion luonnonpuisto (148°kja osa Varrion luonnonpuistoa (125 YnKemin-
Sompiossa. Jakalalaidunten kunto méaaritettiin ddahinventointien yhteydessa 363 koealueelta.
Kasvillisuuden peittavyys, jakalierCladina Cladonia spp.) pituus ja biomassa mitattiin 0,25:m
kasvillisuusruuduilta. LuporAlectoria Bryoria spp.) maara arvioitiin koko puusta ja poron ulatta

(< 2 m) 4 m:n ympyrakoealoilta. Jakala-, luppohtie varpu- ja ruoholaitumien pinta-alat laskettii
satelliittikuvatulkinnoista ArcGIS 8.3 -ohjelmistal(Kumpulaet al,, 2004; Nieminen, 2008).
Jakalalaitumet olivat kovin kuluneita koko tutkinaliseella. Jakalien pituus, peittdvyys ja biomassa
olivat yleensd merkitsevasti suurempia luonnongualjeeilla kuin niiden ulkopuolella.
Kansallispuistoissa ja luonnonpuistoissa jakalieittfivyys ja biomassa olivat hitaasti uudistuvassa
tilassa, pituus kovin lyhytta. (Forsblom, 2007; iMiaen, 2008). Lemmenjoen kansallispuistossa ja
Kevon luonnonpuistossa jakala oli viela hieman bmmpdd. Myds Pallas-Yllastunturin
kansallispuistossa jakala oli hieman lyhyempaa tanpeeittavyys ja biomassa merkitsevasti pienempia
kuin muilla alueilla. Kevon luonnonpuisto ja Paidiastunturin kansallispuisto olivat kuluneimpia,
ja vain vahan oli luppoa Kevolla. Jakalakankaillrwit olivat merkitsevasti korkeampia puistojen
ulkopuolella, mutta heinien peittavyydessa ei olitda. Paliskunnissa luppoa oli vahan, mutta luppoa
oli merkitsevasti enemman Lemmenjoen kansallispagst, hieman enemman Pallas-Yllastunturin
kansallispuistossa mutta merkitsevasti vahemman o Utkekkonen kansallispuistossa kuin
ulkopuolisilla alueilla. Satelliittikuvatulkintojemukaan kansallis- ja luonnonpuistoissa oli maasala
suhteutettuna enemman talvi- ja vahemman kesalaitukuin niiden ulkopuolella. Sopivat
porotiheydet ylittyivdt Lemmenjoen ja Pallas-Yli@sturin kansallispuistoissa. Talvilaidunten kunto
oli kansallis- ja luonnonpuistoissa hieman parerkpin niiden ulkopuolella, mutta suojelun ja
laidunten kuluneisuuden vuoksi laidunnuspainetigigiialueen paliskunnissa vahentaa.
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State subsidies to reindeer husbandry in Finland

Kaija Helena Saarni
Finnish Game and Fisheries Research Institute B®x2, FI-00791 Helsinki, Finland (kaija.saarni@iRt

Expanded abstract: Government use subsidies for many reasons. Sabsiday be applied to help
struggling industry, to redistribute incomes, tquatito changed economic circumstances, to protect
environment or to meet certain non-economic objesti Subsidies are sometimes provided in the
name of non-trade concern or cultural heritage diversity. These are generally considered as
objectives that are crucial to the identity of &davg even if they have a specific sectoral focus.
Agriculture is widely related to non-trade conceribe term multifunctionality is also used in this
connection. The argument is that agricultural potida is a process of joint production where not
only commodities such as food are produced, but ‘alen-commodities” that exhibit the charac-
teristics of positive externalities. Examples o€lsunclude landscape, cultural heritage values; bio
diversity, rural employment and animal welfare.
In Finland, reindeer husbandry is practiced throaglystem of reindeer herding cooperatives. There
are over fifty cooperatives and a part of themlacated in areas, which are populated by Sami.-Rein
deer husbandry is governed under the Finnish Minist Agriculture and Forestry. The EU defines
reindeer husbandry as the production of foodstu¥fish respect to support policy, reindeer husbandry
falls within the sphere of agriculture. EU is cumig reforming the system of agricultural subsidies
and is underway transferring subsidy to land stdsldp rather than specific corp production. During
the last years the situation has been turning owetsial. In Finland the farmers may take advantage
of various support payments based on the rightarable area. But reindeer owners have more
restricted possibilities to receive support becaddienited property rights to the husbandry area.
The aim of this paper is to describe different sijpsstruments and the support level paid to reerd
husbandry. The direct supports can be divided mdategories: Support for live reindeer and invest-
ments’ aid. In average total revenue of Finnisimdeer husbandry has been 17 million euros. The
share of direct support has been below twenty getsc Also long-run support instruments are used in
reindeer husbandry. The support to research, deweot and advisory work has been annually few
million euros. Subsidies are mostly financed bynish national budget. The beginners in the reindeer
husbandry have only been eligible for aid fundedlpdrom the European Agricultural Fund for
Rural Development.
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Fig. 1. Total revenue of reindeer husbandry in 2QQD7.

Apart from direct and indirect support, reindeesltandry is receiving compensations for damages
caused by predators and traffic accidents.

Total revenue of reindeer husbandry has been dgnualying between 16 and 18 million euros. The
support for live reindeer is the most significamstrument for direct support. The level of suppsrt
determined annually and is evaluated by marketin and environmental conditions. The total
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support is based on the amount of live reindeerth@dupport level. EU has determined 27 Euros per
reindeer as the maximum level. Only in 2002/2008deer husbandry has been able to receive max-
imum support for exceptionally difficult marketusdtion.
Million
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Fig. 2. The amount of compensations to the reindasbandry in 2002- 2007.

The reindeer husbandry has been struggling witimngds in the surrounding environments. The loss
caused by traffic accidents have maintained onlestigvels and the compensations for damages to
reindeer has been annually about one million eurwsvever the increasing populations of large
carnivores have been unconvinced reindeer husbamdwrious part of Northern Finland. The comp-
ensations of damages has more than doubled dinéngdt five years.

The aid for investments is annually one to one fzadf million euros. Most of it is placed to herding
cooperatives, which reconstruct fences between eratipes or purchase vehicles. National
investments aid to reindeer herders are most conymaed in buying cross-country vehicles. The
only subsidy the EU has been partly supported leas lthe investment aid to the beginners in the
reindeer husbandry. They have been able receivposufor basis investments such as acquiring
buildings or reindeer cattle.
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Fig. 3. The amount of investment aids to the reéndeisbandry in 2002- 2007.

References: Reindeer herders’ association, MinisfryAgriculture and Forestry, Ministry of Financeék-
Central in Lapland, European Commission, WTO, Waiddde Report 2006.
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Namn / Name

Tapio Sironen

Anna Skarin
Paivi Soppela
Susanne Spik
Yngve Stang
Matti Sarkela
Lise Tapio-Pittja
Marie Tarin

Ellen Cecilie Triumf
Morten Tryland
Ellen Inga Turi

Minna Turunen

Olof Thomas Utsi

Helene Weydahl Guttorm
Eva Wiklund

Greta Wilhelmsson Alexis
Ingunn Ims Vistnes

Terhi Vuojala-Magga
Riikka Ylinampa

Birgitta Ahman

Olaf ddegaard
Asa Ossbo

Land/
Organisation / Organization Country

The Rovaniemi University of Applied FI
Sciences.

SLU, Reindeer Husbandry Unit SE

Arctic Centre FI
SE

Reindriftsforvaltningen Nordland NO

The Reindeer Herders's Association FlI
SE
Lansstyrelsen Norrbotten SE

Universitetet for miljg- dgovitenskap NO

Norwegian School of Veterinary NO
Science

Sami allaskuvla / Sami University NO
College

Arctic Centre, University of Lapthn  FI

SE
Mattilsynet NO
Agresearch MIRINZ, New Zealand Nz
Lansstyrelsen Norrbotten SE
Norut Alta NO
Arctic Centre FI
Rovaniemi University of Applied FI

Sciences

SLU, Enheten for renskotsel / Riegler SE
Husbandry Unit

Filefiell Reinlag Ans NO

Umea Universitet, Vaartoe Centrum f&E
samisk forskning
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E-post / E-mail

tapio.sironen@ramk.fi

aaskarin@rene.slu.se
paivi.soppela@land.fi
susanne.spik@tannak.se
yngve @reindrift.no
matti.sarkela@paliskunnat.fi
lise.tapio-pittja@same.net
maimi@lansstyrelsen.se

ellentriumf@gmail.com

morten.tryland @veths.no

eituri@gmail.com

minna.turunen@ulapland.fi
ot@utsi.se
hewey@titsginet.no
vaaviklund@agresearch.co.nz
greta.alexis@lansstyrelsen.se
ingunn@norot.n
vuojala-gga@suomi24. fi

riikkka.ylinampa@paliskunnat.fi

birgitta.ahman@rene.slu.se

olaf@fjkll-reinlag.no

aasa.ossbo@cesam.umu.se
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teaching within the faculty’s comprehensive teachin
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XXX International Unien of Game Biologists IVGE Congress-2009
17-22.08.2009, Moscow, Ruscia

Sci ences

Welcome to the XXIX IUGB Congress 2009

We are pleased to inform that th¥XIX Congress of the International Union of Game
Biologists will take place on August, 17-22, 2069Moscow, Russia.

The dominant theme of the Congress is

“Wildlife management as one of the most significamvays of wildlife preservation”.

The special topic i9nternational cooperation of saiga conservation’.

Within the frames of the Congress four plenary is@ss symposiums and special sessions
will be held as well as 18 sections will discussafic subjects.

For further information and registration, pleasatwhe congress’ website

www.iugb-moscow?2009.ru
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ﬁ Rangifer
=t

To the participants at NOR’s conference
To the authors of lectures and poster presentations

Since last year, NOR'’s journal Rangifer has becamepen access, online journal. The main
argument for this new orientation concerns the mog®ssibilities for mediating scientific
knowledge in a free and open way. However, thisighadoes not alter the journal’'s demand
for high quality publishing. The normal issue pdigal Rangifer in English is from 2008
published as one issue per year with consecutitséghing of accepted material. In addition,
there will still be occasional Rangifer specialuss and Rangifer reports; this conference
report is an example of the latter.

The conference organizers will urge you to usepbssibilities for publishing in Rangifer
normal issue. We will especially ask the authoesenting at our conference to consider this
possibility for the works you have presented. If @ lectures and poster presentations have
to be revised to correspond with demands for siéientriting. Information for contributors

to Rangifer is found at the web address www.ulmolbaser/rangifer/ .

A full article in Rangifer normal issue will

- give a peer reviewed article for the benefit ath@r and readers.

- give a presentation which is accessible for dvedy.

- reach far beyond the conference itself and béadla internationally.

- contribute as to get more articles published amdgfer.

- strengthen Rangifer as an important journal &mdeer and reindeer related research.

You will find more about Rangifer at the above vesluress. There you also will find free ac-
cess to Rangifer online. Besides, back issue estigie available via link in NOR’s web pages
www.rangifer.no

We hope you will consider publishing in Rangiferdasubmit manuscripts to get an even
better journal.
Thank you!

On behalf of the organizers and NOR

Rolf Egil Haugerud
Secretary General of NOR / Editor of Rangifer
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