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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.

References

Andrén, H., Linnell, J.D.C., Liberg, O., Ahlqvis®,, Andersen, R., Danell, A., Franzén, R., KvamOdden, J.,

& Segerstrom, P. 2002. Estimating total lyhyiix lyny population size from censuses of family groups.
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Linnell, J.D.C., Odden, J., Andrén, H., Liberg, @ndersen, R., Moa, P., Kvam, T., Brgseth, H., 8&gém, P.,
Ahlgvist, P., Schmidt, K., Jedrejewski, Wgddezejewski, W., & Okarma, H. 2007. Distance ruias
minimum counts of Eurasian lynkynx lynx family groups under different ecological condison-
Wildlife Biology13: 447-455.

21



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

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.
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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 seritreat 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.
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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.
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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 Risetlf
Norut Alta-Alta, P.O.Box 1463, N-9506 Alta, Nordgeegnth@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 sehoefliktpotensiale. Siden 1960-tallet har modern-
isering gjennom gkonomisk og teknologisk utvikliskapt 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 artusenskifiennom den sakalte Fjellteksten som tar siéite p
tilrettelegging for naeeringsutvikling 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 pigktisk 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 "urart” 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.

48



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

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 preatjwn, predict 52% of annual growth f@.
stellaris and, in combination with total wet time and thadiation 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 growttadanction 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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winter ranges in northernmost Finland
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'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
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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
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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 e