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Snow cover characteristics and reindeer habitatseh

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

1-Aim

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

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

2 — Methods

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

3 — Results

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

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

4 — Conclusions

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

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

1 - Syfte

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

2 — Metoder

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

3 — Resultat

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

4 — Sammanfattning

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

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

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

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

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

Renskotsel i klimatférandring

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

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

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

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

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

The multidisciplinary research group we represeiitumdertake fourdissertations, interconnected by
the overall goal to study climate adaptations imdeer husbandry, situated in a socio-economic,
ecological and political context. The aim is tontiy “successes” and “failures” in adaptation &an
conditions and disturbances of different types,oider to enhance the understanding of generic
adaptation options to future projected changes.AHi®-projects share a common focus on resilience
theory and adaptive capacity in social-ecologigatems.
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reindeer —*  reindeer ———* [eindeer > 7
hunting husbandry husbandry

Sub-project IV
Sub-project Il
Sub-project | Sub-project Il
So=ot : : : Frmmm e s > Time
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Medieval Little ice
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PhD-project I: Population dynamics and reindeedimgr 1750 -1900
Isabelle Ronngvist, Department of History

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

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

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

winter pastures
Tim Horstkotte, Department for Ecology and Enviremtal Sciences

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

PhD-project IV: Institutional dimensions on climathange adaptation in

reindeer husbandry
Annette Lof, Department of Political Science

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

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

Short communicatian

Introduction

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

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

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

Objectives

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

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

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

3) Knowledge of present migration routes in detadsdocumented before.

Collar deployment

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

Preliminary results

The following presentation of results is based ositppns acquired since deployment of transmitters
from the beginning of May until Nov 4 for the Iridh transmitters and until October 31 for the Argos
transmitters. The presentation does not includensific preparation of data. However, interesting
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findings can already be presented and the repeesgxamples of these. A thorough examination of
data will be included in the final reporting whdhdata and maps are available, presumably in 2010.
Fig. 1 presents selections of positions for timeégus corresponding to calving, and early winter,
respectively.

Key findings — preliminary evaluation

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Preliminara resultat fran en interaktionsstudielameten och
ripjagare under ripjaktspremiaren

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

Oje Danell* & Anna Danell?

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

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

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

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

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

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

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

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

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

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

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

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

Avrticle:

Introduction

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

Material and methods

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

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

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

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

Results

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

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

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

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

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

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

Discussion

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

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

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

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

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

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

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

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

Artikel:

Introduktion

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

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

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

utfodringens start.

Material och metoder

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

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

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

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

Resultat

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

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

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

120
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o
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Fig. 1. Férandring av levande vikt under forsoket i olKeegorier av renar (vikten &r korrigerad med hartgly
slaktutbyte vid de olika tidpunkterna for att kompera for eventuella olikheter i magfylinad).

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

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

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

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

Diskussion

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

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

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

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

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

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

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

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

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

Publication
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leptin and insulin levels in an arctic ruminang tieindeer. -€omp. Biochem. Physidh 149: 613-621.
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Talviaikaisen aliravitsemuksen vaikutukset porooyais
veren leptiini- ja insuliinitasoihin seka eraisprnoteiini-
metaboliitteihin

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

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

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

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

Julkaisu
Soppela, P., Saarela, S., Heiskari, U. & Niemindn2008. The effects of wintertime undernutrition plasma
leptin and insulin levels in an arctic ruminang tieindeer. -€omp. Biochem. Physidh 149: 613-621.
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Lichen height as a range management tool
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Uppsala, Sweden (anna.olofsson@rene.slu¥8jplogy Department, P.O.Box 7002, SE-750 07 Uppsala
Sweden.

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

Lavhojd som ett verktyg vid betesmarksforvaltning

| renskotseln ar det viktigt att undvika Overutjgtle av lavbetesresurserna. Laven ar en langsamt-
vaxande flerarig resurs och forandringar i dennavart att 6vervaka. En tidigare studie visade att
lavhojd kan anvandas for att skatta lavbiomasdanha studie har vi undersokt hur lavhéjdmatningar
praktiskt bor utformas sa att noggrannheten &adklig for att kunna upptacka forandringar i lav-
tacket. Vi matte lavhojd i transekter pa en litkala (30 m langa) och pa en stor skala, flera &ktes
(100 m langa) inom samma omrade. Omradena valdat dar var mosaik i aldern pa bestanden. Vi
gjorde ocksa upprepade matningar vid olika graseiuktighet i laven. Preliminara resultat visar att
lavhéjdmatningarna var autokorrelerade upp till 5nmen pa storre skalor fanns ingen autokorrelation
bortsett fran omraden dar lavtacket var fragmenhtavarena gras- eller risflackar, eller stenar.-Lav
hojden var beroende av skogens alder och tathet Isaems fuktighet. Preliminara poweranalyser
visade att runt 170 méatpunkter kravs for att upkden skillnad pa 1 cm i lavtacket med power 0,9
och runt 675 matpunkter kravs for att upptackakéiinad pa 0,5 cm med samma power. Strategin for
att anvandning av lavhojd blir darmed en avvagmiralan behovet av tata matningar, som ger tidig
information om foérandringar och trender, och resura som kravs fér matningen. Ju langre inter-
vallet &r mellan matningarna, desto farre punkédrdver matas for att forandringar ska upptackas.
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Animal age but not gender affected the tendernedsalour
of reindeer meat

Ellen Cecilie Triumf®, Bjerg Egelandsdat, Maria Mielnik ? & Roger Purchas’

The Norwegian University of Life Sciences, Depaminef Chemistry, Biotechnology and Food Scienc€.P.
Box 5003, N-1432 As, Norway (ellentriumf@gmail.comiNofima-Food, Osloveien 1, N-1430 As, Norway;
3Massey University, Institute of Food, Nutrition akiman Health, PN 452, Private Bag 11 222, Palmerst
North 4442, New Zealand.

The effects of animal age and gender on tendearabsgolour oM. longissimusamples were asses
sed for reindeerRangifer tarandus tarandughat were either adult (10 males and 10 femalés; a
1.5 yr) or calves (5 males and 5 females, all 6atd)-All animals were traditionally raised under-ex
tensive conditions in northern Norway, Finnmark.

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

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

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

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

It is concluded that with an increase in age frexnnsonths to adult, a decrease in the tenderness of
reindeer meat can be expected along with a dargesfithe colour of that meat, although even from
adults the meat was very tender, and even froncdhes it was quite dark. With regard to the gender
effect, it should be noted that the adult femalesenolder on average (5 to 10 yeass>1.5 years),
which means that it is possible that a gender effes masked to some extent by an age effect in the
oppositedirection.
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Dyrets alder, men ikke kjgnn pavirket magrhetenargén i
reinkjatt
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'Universitetet for miljg- og biovitenskap, Institutir kjemi, bioteknologi og matvitenskap, Postb@&@@03, N-
1432 As, Norge (ellentriumf@gmail.confNofima-Mat, Osloveien 1, N-1430 As, Norg#lassey University,
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Det ble undersgkt om effekten av alder og kjgnrirkdvmarhet og fargeM. longissimus reinsdyr
(Rangifer tarandus tarandusom var enten voksne (10 hannkjgnn og 10 hunnkjaiten,> 1.5 ar)
eller kalver (5 hannkjgnn og 5 hunnkjgnn alle 6-eder gamle). Alle dyrene var fra tradisjonell
reindrift i Nord Norge, Finnmark

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

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

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

Det ble konkludert med at en gkning i alder frassel@neder til voksne dyr, medfarer at mgrheten i
reinsdyr minke, sammen med at kjgttfargen blir reggk Kjgtt fra voksne reinsdyr kan likevel veere
mart, og Kjett fra kalver kan veere ganske markadén Angaende kjgnnseffekten, sa bar det legges
merke til at voksne hunnkjgnn hadde hgyere gjennittasalder (5 til 10 dws >1.5 ar), som igjen
betyr at det kan veere mulig at kjgnnseffekten kjeltsav alderseffekten i motsatt retning.
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Resources and Agricultural Sciences, Fairbanks, 98K75-7200, USA’USDA-ARS, Subarctic Agricultural
Research Unit, Univ. of Alaska, Fairbanks, 245 @INBdg., Fairbanks, AK 99775-7220, USA.

Premium cuts of inspected reindeer meat (steakg@asis) can readily be marketed in retail outlets
and restaurants. However, over 60% of the meatusexti from a carcass is of utility grade. Value-
added processing of this meat can be used to dxmamket potential. Many different methods of
processing and preparation of utility meat aredglly used to produce a desirable end product, with
slicing, grinding and cubing being the most commamed methods to improve value and increase
marketability. The American consumers, processetsjlers and restaurants need to be educated on
the unique characteristics of reindeer meat. Tl gbthis study was to compare two new processed
reindeer meat products and compare their accejyabith the traditional Alaskan reindeer stew.

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

A consumer preference test of the three differentiycts was carried out in connection with the
Alaskan Federation of Native's annual conventiorct@@er 2006 in Anchoragel42 consumers
participated in the test. The consumers preferredycts made from the utility grade meat for the
hamburgers and thin sliced product. However, theas no preference shown between the premium
and utility grade stew meat products. These redllitstrate the importance of processing technique
and cooking method for the final eating qualityddgferent meat cuts.
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Konsumenttest av tre renkottsprodukter
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Vardefulla styckningsdetaljer fran renslaktkropgam t.ex. ytterfilé, innanlar och andra stekar kan
latt marknadsforas till butiker och restaurangeenhbara 40% av en slaktkropp bestar av vardefulla
styckningsdetaljer och darfor ar vidareforadlingtigit for att hoja vardet pa resten av slaktkroppen
Det finns manga olika metoder for vidareforadlingkétt/styckningsdetaljer, t.ex. skivning, malning
och tarning som ar nagra av de vanligaste teknikeom anvands. Den amerikanska konsumenten,
foradlingsindustrin, detaljister och restaurangeista informeras om de unika egenskaperna hos
renkott. Malet med denna studie var att jamforafévadlade renkéttsprodukter med den traditionella
tillagningsmetoden for renkott i Alaska (ren-grikalbps).

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

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

Konsumenttestet av de tre olika produkterna gjordeemband med Alaskan Federation of Natives
arliga sammankomst (oktober 2006 i Anchorage). Rd@sumenter deltog i testet. Konsumenterna
foredrog hamburgare och renskav som tillverkatsdam "lagre” kvaliteten pa styckningsdetaljer
jamfort med hamburgare och renskav tillverkat am dedgre” kvaliteten. For rengrytan/kalopsen
fanns enligt konsumenterna ingen skillnad mellamliea kvaliteterna pa styckningsdetaljer for den
slutliga atkvaliteten. Dessa resultat illustrertirdet ar viktigt med ratt val av styckningsdetadjh
tillagningsmetod for atkvaliteten hos olika forédiaprodukter.
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Deer ked — a threat to reindeer herding?
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The deer kedL{ipoptena cenjiis an ectoparasitic louse fly capable of infegtuarious cervids. It has
spread rapidly towards the northern latitudes mafid during the last four decades. At present, the
northern distribution limit of this louse fly is e southern part of the Finnish reindeer herdirgz.
The deer ked has a great potential to cause hatard®indeer health. The present experiment
investigated if the deer ked can use the reindeerlast and if medical treatment against thisguara
would be available. Twelve reindeer were infecteithvB00 flies each while another six control
animals were not experimentally infected (group Ihfection, group Il = Infection and Medication,
group Ill = Control). In groups | and Il reindearatched themselves leaving bare patches and chafes
in the pelt. Reindeer in group Il were treated vétibcutaneous ivermectin after two months. After
five weeks the ivermectin-treated animals had aldgd flies while the non-treated animals had live
and dead deer keds and a single pupa. The diffeseimcthe numbers of live and dead deer keds
between the groups | and Il were statistically gigant because the reindeer of the group Il had no
live deer keds and number of dead flies in thatugraas higher than in group I. The results suggest
that the deer ked could use reindeer as a hosthatdvermectin would be effective against this
parasite. More studies are still needed aboutigfint timing of the medication and the efficacy agi

a high number of deer keds.

Hirvikarpanen — uhka poronhoidolle?

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

Introduction

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

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

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

Peritonitis outbreak

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

Setaria tundra

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

Microfilariae

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

Wild cervids

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

Antiparasitic treatment

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

Vectors

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

Dynamics

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

This presentation is based on:
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Reindeer Forage and Supplementary Feeding in agiitgan
Climate

Minna Turunen?, Terhi Vuojala-Magga®?, I. Markkula !, M.-L. Sutinen®, J. Magg#,

J. Haataja?, J. Maijala* & R. Tuomaala®

'Arctic Centre, University of Lapland, P.O.Box 12296101 Rovaniemi, Finland (minna.turunen@ulapland
fi); Herding Co-operative Hammastunturi, Kuttura, FidlZIMETLA, Rovaniemen Research Unit, Rovaniemi,
Finland:*Herding Co-operative Oraniemi, Sodankyl4, Finlatterding Co-operative Kuukas, Ranua, Finland.

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

Poron ravinto ja lisdruokinta muuttuvassa ilmastoss

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(< 2 m) 4 m:n ympyrakoealoilta. Jakala-, luppohtie varpu- ja ruoholaitumien pinta-alat laskettii
satelliittikuvatulkinnoista ArcGIS 8.3 -ohjelmistal(Kumpulaet al,, 2004; Nieminen, 2008).
Jakalalaitumet olivat kovin kuluneita koko tutkinaliseella. Jakalien pituus, peittdvyys ja biomassa
olivat yleensd merkitsevasti suurempia luonnongualjeeilla kuin niiden ulkopuolella.
Kansallispuistoissa ja luonnonpuistoissa jakalieittfivyys ja biomassa olivat hitaasti uudistuvassa
tilassa, pituus kovin lyhytta. (Forsblom, 2007; iMiaen, 2008). Lemmenjoen kansallispuistossa ja
Kevon luonnonpuistossa jakala oli viela hieman bmmpdd. Myds Pallas-Yllastunturin
kansallispuistossa jakala oli hieman lyhyempaa tanpeeittavyys ja biomassa merkitsevasti pienempia
kuin muilla alueilla. Kevon luonnonpuisto ja Paidiastunturin kansallispuisto olivat kuluneimpia,
ja vain vahan oli luppoa Kevolla. Jakalakankaillrwit olivat merkitsevasti korkeampia puistojen
ulkopuolella, mutta heinien peittavyydessa ei olitda. Paliskunnissa luppoa oli vahan, mutta luppoa
oli merkitsevasti enemman Lemmenjoen kansallispagst, hieman enemman Pallas-Yllastunturin
kansallispuistossa mutta merkitsevasti vahemman o Utkekkonen kansallispuistossa kuin
ulkopuolisilla alueilla. Satelliittikuvatulkintojemukaan kansallis- ja luonnonpuistoissa oli maasala
suhteutettuna enemman talvi- ja vahemman kesalaitukuin niiden ulkopuolella. Sopivat
porotiheydet ylittyivdt Lemmenjoen ja Pallas-Yli@sturin kansallispuistoissa. Talvilaidunten kunto
oli kansallis- ja luonnonpuistoissa hieman parerkpin niiden ulkopuolella, mutta suojelun ja
laidunten kuluneisuuden vuoksi laidunnuspainetigigiialueen paliskunnissa vahentaa.
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State subsidies to reindeer husbandry in Finland
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Expanded abstract: Government use subsidies for many reasons. Sabsiday be applied to help
struggling industry, to redistribute incomes, tquatito changed economic circumstances, to protect
environment or to meet certain non-economic objesti Subsidies are sometimes provided in the
name of non-trade concern or cultural heritage diversity. These are generally considered as
objectives that are crucial to the identity of &davg even if they have a specific sectoral focus.
Agriculture is widely related to non-trade conceribe term multifunctionality is also used in this
connection. The argument is that agricultural potida is a process of joint production where not
only commodities such as food are produced, but ‘alen-commodities” that exhibit the charac-
teristics of positive externalities. Examples o€lsunclude landscape, cultural heritage values; bio
diversity, rural employment and animal welfare.
In Finland, reindeer husbandry is practiced throaglystem of reindeer herding cooperatives. There
are over fifty cooperatives and a part of themlacated in areas, which are populated by Sami.-Rein
deer husbandry is governed under the Finnish Minist Agriculture and Forestry. The EU defines
reindeer husbandry as the production of foodstu¥fish respect to support policy, reindeer husbandry
falls within the sphere of agriculture. EU is cumig reforming the system of agricultural subsidies
and is underway transferring subsidy to land stdsldp rather than specific corp production. During
the last years the situation has been turning owetsial. In Finland the farmers may take advantage
of various support payments based on the rightarable area. But reindeer owners have more
restricted possibilities to receive support becaddienited property rights to the husbandry area.
The aim of this paper is to describe different sijpsstruments and the support level paid to reerd
husbandry. The direct supports can be divided mdategories: Support for live reindeer and invest-
ments’ aid. In average total revenue of Finnisimdeer husbandry has been 17 million euros. The
share of direct support has been below twenty getsc Also long-run support instruments are used in
reindeer husbandry. The support to research, deweot and advisory work has been annually few
million euros. Subsidies are mostly financed bynish national budget. The beginners in the reindeer
husbandry have only been eligible for aid fundedlpdrom the European Agricultural Fund for
Rural Development.
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Fig. 1. Total revenue of reindeer husbandry in 2QQD7.

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

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

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

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